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Description 

Field  of  the  Invention 

This  invention  relates  to  a  terminal  connection  5 
for  delivering  power  to  a  bushing  used  in  the 
production  of  glass  fiber  anording  to  the  prea- 
mble  of  claim  1,  which  is  based  on  US.  A.  4,  272, 
271. 

Background  of  the  Prior  Art 

In  the  manufacture  of  fiber  glass  strands,  15 
molten  glass  is  fed  into  bushings  having  a  large 
number  of  holes  or  tips  through  which  glass 
filaments  are  drawn,  then  attenuated  to  the 
desired  fiber  diameter.  The  fibers  are  gathered 
together  into  strands  which  are  fed  to  a  winder,  20 
where  they  are  formed  into  a  package,  or  to  a 
chopper  where  the  strands  are  cut  into  lengths 
for  later  use  in  the  manufacture  of  reinforced 
plastics  or  fiber  glass  mats. 

It  is  of  course  desirable  to  produce  fibers  at  as  25 
high  a  production  rate  as  possible,  but  this  is 
significant  only  to  the  extent  that  the  production 
line  as  a  whole  can  utilize  the  fiber  output.  For 
example,  if  the  chopper  cannot  handle  an  ex- 
cessively  high  rate  of  strand  delivery  the  effec-  30 
tive  production  rate  of  the  entire  line  is  limited  to 
the  speed  at  which  the  chopper  can  operate. 
Similarly,  if  the  bushings  are  capable  of 
producing  fibers  at  a  high  production  rate  but  are 
plagued  with  problems  of  hangups  or  stoppage  35 
of  a  filament  normally  issuing  from  a  bushing,  the 
overall  production  rate  of  the  manufacturing 
process  suffers. 

The  latter  problem  has  faced  the  industry  for 
years  and  is  recognized  as  being  caused  to  a  40 
large  extent  by  the  inability  to  maintain  a  uniform 
operating  temperature  within  the  electrically 
heated  bushing.  Typically,  the  ends  of  the 
bushing  are  not  as  hot  as  the  center,  although  at 
times,  depending  on  the  pattern  of  the  power  45 
input  to  the  bushing,  the  reverse  may  be  the 
case.  In  any  event,  the  result  of  uneven  power 
distribution  is  uneven  heating  of  the  bushing, 
causing  glass  filaments  to  begin  issuing  from  the 
hottest  part  of  a  bushing  being  started  up  well  50 
before  they  issue  from  the  coldest  part.  Since  the 
fibers  formed  from  a  bushing  are  not  fed  into  the 
strand  forming  section  until  all  the  tips  of  the 
bushing  are  producing  filaments,  the  time  spent 
waiting  for  all  parts  of  the  bushing  to  be  heated  55 
to  the  operating  temperature  is  lost  production 
time. 

A  number  of  attempts  have  been  made  over 
the  years  to  better  control  the  temperature  of  the 
molten  glass  within  the  bushing.  These  have  60 
included,  for  example,  controllers  for  changing 
the  power  input  in  response  to  detected  tem- 
perature  variations  (U.  S.  Patent  No.  4,  285,  712); 
the  addition  of  electrically  conductive  material  to 
a  bushing  flange  to  cause  increased  current  flow  65 

in  these  areas  (U.  S.  Patent  No.  4,  272,  271);  the 
use  of  separate  vertically  spaced  electric  termi- 
nals  to  control  flow  resistance  ratios  between  the 
heater  screen  and  the  bottom  bushing  wall  (U.  S. 
Patent  No.  4,  436,  541);  controlling  the  flow  of 
molten  glass  within  the  bushing  by  means  of 
baffles  (U.  S.  Patent  No.  3,  628,  930);  varying  the 
wall  thickness  of  the  bushing  (U.  S.  Patent  No.  3, 
511,  916);  and  controlling  the  heating  of  the 
bottom  comers  of  the  bushing  by  establishing  a 
line  of  equipotential  across  the  end  wall  of  the 
bushing  (U.  S.  Patent  No.  3,  512,  948).  None  of 
these  arrangements  for  regulating  the  tem- 
perature  of  the  molten  glass  has  been  very 
satisfactory,  particularly  from  the  point  of  view  of 
providing  a  very  simple,  inexpensive,  yet  reliable 
bushing  control. 

Moreover,  the  problem  of  controlling  glass 
temperature  within  the  bushing  has  been  par- 
ticularly  troublesome  with  bushings  made  from 
less  precious  metal  (i.e.  platinum  and  rhodium). 
Bushings  containing  less  precious  metal  are 
desirable  because  even  though  all  precious  metal 
bushings  are  recycled  when  spent  to  recover  the 
precious  metal  some  metal  is  always  lost  during 
the  recycling  process.  Accordingly,  it  would  be 
highly  desirable  to  provide  a  better  means  for 
controlling  the  temperature  of  molten  glass  in  an 
electrically  heated  bushing  which  can  be  made 
from  less  precious  metal  and  yet  meet  the  criteria 
of  simplicity  and  reliability. 

Summary  of  the  Invention 

This  invention  addresses  the  problems  enu- 
merated  above  by  providing  a  novel,  relatively 
shallow,  electrically  conductive,  precious  metal 
bushing  which  can  be  made  using  significantly 
less  precious  metal  than  those  of  the  prior  art. 
The  bushing  employs  two  novel,  relatively  thin, 
electrically  conductive  terminal  ear  portions  on 
each  end  wall  of  the  bushing.  The  bases  of  the 
ear  portions  lie  in  substantially  the  same  plane 
and  are  substantially  parallel  to  the  bottom  wall 
of  the  bushing.  The  bases  are  also  connected  to 
an  end  wall  of  the  bushing  at  a  location  near  the 
end  wall's  midpoint  as  such  is  measured  from  the 
bushing's  bottom  wall  to  the  top  of  the  end  wall. 
The  ear  portions  are  also  spaced  apart  from  each 
other  a  distance  which  preferably  is  at  least 
equal  to  one  half  the  width  of  an  ear  portion.  This 
simple  terminal  design  is  able  to  supply  current  in 
such  a  pattern  that  the  variation  in  temperature 
from  one  point  in  the  bushing  to  another  is 
significantly  less  than  that  experienced  by  appli- 
cants  with  conventional  bushings.  Accordingly, 
the  problems  caused  by  excessive  temperature 
variations  between  the  center  and  ends  of  the 
bushing  are  virtually  eliminated.  In  addition,  the 
new  terminal  runs  relatively  cool,  thereby  exten- 
ding  its  life  greatly  compared  to  the  commonly 
used  thick  vertical  terminal  lug  of  the  prior  art. 
Moreover,  this  bushing  and  terminal  design  is 

2 



5 EP  0229  648  B1 

nade  with  significantly  less  precious  metal  than 
conventional  bushings,  up  to  20  %  less  than  the 
conventional  bushings  employing  the  thick,  ver- 
:ically  oriented  lugs. 

The  various  features  of  the  invention  and  the 
aenefits  thereof  will  be  made  more  clear  in  the 
Following  detailed  description  of  the  invention. 

Brief  Description  of  the  Drawings 

FIG.  1  is  a  diagrammatic  view  of  a  typical 
bushing  assembly  used  in  the  production  of  fiber 
glass  strands; 

FIG.  2  is  a  sectional  view  taken  along  the  length 
of  a  bushing  incorporating  the  terminal  connec- 
tion  of  the  present  invention; 

FIG.  3  is  an  end  view  of  the  bushing  of  FIG.  2; 
FIG.  4  is  a  partial  plan  view  of  the  bushing  of 

FIG.  2,  showing  the  terminal  connection 
arrangement  of  the  invention;  and 

FIG.  5  is  an  enlarged  side  elevation  of  the  side 
wall,  incorporating  the  terminal  connection  of  the 
present  invention. 

Description  of  the  Invention 

Referring  to  the  drawings,  FIG.  1  dia- 
grammatically  shows  a  typical  arrangement  of  a 
plurality  of  fiber  forming  direct  melt  bushings  10 
into  which  molten  glass  is  delivered  from  a 
forehearth,  not  shown.  Although  only  two  bush- 
ings  are  shown,  it  should  be  understood  that 
many  more  bushings  than  that  normally  operate 
simultaneously  to  provide  fiber  for  a  chopping  or 
winding  operation.  Molten  glass  filaments  12  are 
extruded  through  orifices  in  the  bushings  and  are 
drawn  over  sizing  applicators  14  to  gathering 
wheels  16  which  form  the  filaments  into  strands 
18.  Guide  wheels  20  guide  the  strands  to  a 
chopper  or  winding  mechanism,  not  shown, 
which  forms  no  part  of  the  invention. 

Referring  to  FIG.  2,  bushing  10  is  shown  as 
comprising  side  walls  22,  end  walls  24  and 
bottom  wall  26,  all  of  which  are  formed  of 
suitable  electrically  conductive  material,  such  as 
a  platinum/rhodium  alloy.  Tubular  tips  28  extend 
from  small  holes  in  bottom  wall  26  through  which 
molten  glass  flows  to  form  filaments.  Since  the 
bushing  commonly  incorporates  a  great  many 
holes,  well  over  1000  not  being  uncommon,  the 
need  for  constant  temperature  control  of  the 
molten  glass  temperature  in  order  to  have  stable 
flow  conditions  throughout  the  bushing  can 
readily  be  appreciated.  As  shown,  terminal  ear 
portions  30  extend  from  the  end  walls  24  at  a 
downward  slope.  To  permit  easy  attachment  of 
power  delivery  clamps  and  to  prevent  the  clamps 
from  falling  off  the  bushing,  the  ear  portions  may 
be  bent  (not  shown).  Such  a  bend  can  be  made 
across  the  ear's  midsection  in  a  direction 
whereby  the  bend  is  substantially  parallel  to  the 

end  walls.  The  outer  portion  of  such  a  bent  ear 
would  lie  in  a  plane  which  is  substantially  parallel 
to  bottom  wall  26.  Lines  or  notches  could  also  be 
lightly  machined  into  the  surface  of  the  bent 

5  ear's  outer  portion,  thereby  making  it  easy  for  an 
operator  to  see  and  record  the  power  delivery 
clamp's  exact  location  on  the  ear.  The  bushing 
may  also  incorporate  other  hardware  which  has 
not  been  shown  since  it  forms  no  part  of  the 

10  invention.  For  example,  cooling  tubes  and 
structural  members  commonly  employed  may  be 
used  even  though  not  shown. 

Referring  to  FIG.  3,  terminal  ears  30  can  be 
seen  to  be  spaced  from  each  other  a  relatively 

15  great  distance  and  from  the  corners  between  the 
side  and  end  walls  a  relatively  short  distance. 
This  arrangement  has  been  found  to  provide  an 
even  distribution  of  heat  to  all  points  within  the 
bushing,  including  the  corners  as  well  as  the 

20  more  centrally  located  areas.  Apparently,  by 
introducing  current  at  the  outermost  edges  of  the 
ears  heating  occurs  at  distances  extending  still 
farther  outwardly  of  the  outermost  edges,  resul- 
ting  in  the  even  distribution  of  heat  across  the 

25  width  of  the  bushing.  Best  results  have  been 
found  to  occur  when  the  distance  or  spacing 
between  the  ears  is  less  than  the  width  of  an  ear 
but  greater  than  one-half  the  width  of  an  ear.  For 
example,  with  44.5  mm  (1  3/4  inch)  wide  ears, 

30  best  results  were  obtained  with  a  spacing  be- 
tween  the  ears  of  34.9  mm  (1  3/8  inches).  With 
this  arrangement,  the  ears  were  also  spaced  6.4 
mm  (1/4  inch)  from  the  ends  of  the  end  wall. 

This  arrangement  is  more  clearly  shown  in  FIG. 
35  4,  which  shows  a  plan  view  of  the  end  wall.  In 

this  view,  a  suitable  clamp  for  connecting  the 
power  source,  not  shown,  to  the  terminal  ears  is 
illustrated  in  phantom.  Note  that  the  large 
surface  area  of  the  terminal  ears  permits  a  large 

40  surface  area  contact  with  the  clamp.  This 
provides  more  uniform  heating  since  a  small 
terminal-to-clamp  contact  surface  tends  to  cause 
a  hot  spot  in  the  adjacent  portion  of  the  bush- 
ing's  bottom  wall.  In  the  previously  mentioned 

45  bushing  having  44.5  mm  (1  3/4  inch)  wide  ears, 
surface  contact  between  the  clamp  and  ear  was 
approximately  19.35  cm2  (three  square  inches) 
per  ear. 

As  shown  in  FIGS.  4  and  5,  each  ear  is  welded 
50  to  an  end  wall  24  near  the  end  wall's  midpoint, 

preferably  slightly  above  the  midpoint  as  such  is 
measured  from  the  bushing's  bottom  wall  to  the 
top  of  the  end  wall,  (see  numerals  32  and  34)  It 
has  been  found  that  this  location  is,  in  fact, 

55  critical  to  uniform  current  flow  and  bushing 
heating.  In  fact,  it  has  been  found  that  movement 
of  the  ears  more  than  6.4  mm  (a  1/4  inch)  away 
from  this  midpoint  location  can  significantly  alter 
current  flow  patterns  and  therby  interfere  with 

60  uniform  heating.  The  exact  location  of  the  ear 
around  the  midpoint  will  undoubtedly  vary  with 
different  bushing  designs  and  some  exper- 
imentation  will  generally  be  necessary  to  find  the 
optimum  location.  However,  such  exper- 

65  imentation  should  not  be  undue  for  an  exper- 
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imenter  skilled  in  the  relevant  art  and  having 
knowledge  of  the  present  invention. 

The  ear  portions  of  the  present  invention  are 
also  relatively  thin  compared  to  the  thick,  ver- 
tically  oriented  terminal  lugs  coventionally  used. 
For  example,  the  thickness  of  the  previously 
mentioned  44.5  mm  (1  &  3/4  inch)  wide  ear 
portions  was  only  3.2  mm  (0.125  inches)  which  is 
quite  thin  particularly  when  compared  to  the 
conventional  thick,  vertically  oriented  terminal 
lugs  which  typically  are  7.6  mm  (0.300  inches) 
thick.  Moreover,  preliminary  testing  indicates 
that  ear  portions  as  thin  as  1.5  mm  (0.060  inches) 
on  a  similarly  sized  bushing  may  also  work. 
Accordingly,  those  skilled  in  the  relevant  art  will 
appreciate  that  ears  30  of  the  present  invention 
require  considerably  less  precious  metal  (i.e.  up 
to  20  °/o  less)  than  the  conventional  thick  vertical 
terminal  lugs.  In  addition,  because  they  are 
thinner,  the  ears  of  the  present  invention  are 
significantly  easier  to  weld  to  the  end  walls. 
Moreover,  the  welds  thus  obtained  are  signifi- 
cantly  more  uniform  and  have  fewer  voids  than 
the  thicker  vertical  lugs  conventionally  employed. 
AccoiJi.igly,  current  flow  and  bushing  heating 
are  significantly  more  uniform.  In  addition,  with 
thinner  ears  it  has  also  been  possible  to  use 
thinner  end  walls.  For  example,  good  heating 
results  were  obtained  with  the  44.5  mm  (1  3/4 
inch)  wide  3.2  mm  (0.125  inch)  thick  ears  on  an 
end  wall  only  2.0  mm  (0.080  inches)  thick.  This  is 
significantly  thinner  than  the  end  wall  used  with 
the  conventional  thick,  vertically  oriented  lug 
which  typically  is  6.  4  mm  (0.  250  inches)  thick. 

Returning  to  FIGS.  3  and  5,  it  can  be  seen  that 
the  elongated  bases  of  ears  30  lie  in  the  same 
plane  and  extend  substantially  parallel  to  the 
bottom  wall,  or  in  other  words  to  the  bottom  of 
the  end  wall  24.  This  also  contributes  to  the 
evenness  of  heat  supplied  to  the  molten  glass  in 
the  bushing. 

The  location  of  the  clamp  on  the  terminal  ears 
can  vary  depending  upon  the  desired  tem- 
perature  pattern.  In  general,  as  previously  men- 
tioned,  the  more  surface  contact  between  the 
clamp  and  the  ears  the  more  consistent  the 
heating  will  be.  Within  that  general  goal, 
adjustments  can  be  made  to  determine  the  best 
location  for  the  particular  type  of  performance 
desired.  By  moving  the  clamp  closer  to  the  end 
wall,  the  center  will  be  relatively  hotter  and  the 
ends  cooler.  By  adjusting  it  in  the  other  direction, 
the  converse  is  true.  It  is  also  possible  to  cock  the 
clamp  on  the  ears  with  the  dual  ear  design  of  the 
present  invention.  That  is,  the  clamp  may  be 
moved  in  towards  the  end  wall  on  one  ear  and 
away  from  the  end  wall  on  the  other  ear.  This 
allows  an  operator  to  change  the  current  flow 
pattern  which  may  be  necessary  in  some  situ- 
ations  for  uniform  heating. 

Heating  tests  were  conducted  on  an  un- 
mounted  bushing  made  from  4,945g  (159  troy 
ounces)  of  80/20  platinum/rhodium  alloy.  The 
bushing  was  approximately  42.9  mm  (1  8i  11/16 
inches)  high,  444.5  mm  (17  &  1/2  inches)  long  and 

149.2  mm  (5  &  7/8  inches)  wide.  The  side  walls 
were  approximately  0.5  mm  (0.020  inches)  thick 
and  bottom  wall  or  tip  plate  was  1,5  mm  (0.060 
inches)  thick.  The  end  walls  and  terminal  ears 

5  had  the  aforementioned  dimensions.  The  bush- 
ing's  weight  of  4,945g  (159  troy  ounces)  made  it 
significantly  lighter  (and  thus  less  expensive) 
than  the  conventional  bushing  of  similar  capacity 
which  typically  contains  6,750g  (217  troy  ounces) 

10  of  precious  metal  (i.  e.  the  bushing  employing  the 
thick,  vertically  oriented  terminal  lugs). 

Moreover,  in  the  heating  tests  the  temperature 
never  deviated  more  than  22.2°  C  (40  degrees  F) 
from  any  point  in  the  bushing  to  any  other.  In 

15  addition,  the  maximum  deviation  from  the  target 
temperature  at  any  point  in  the  bushing  was 
found  to  be  just  16.7°c  (30°  F).  The  temperatures 
at  the  corners  were  constant  and  the  same  as  the 
temperature  at  the  center  of  the  bushing.  This 

20  was  especially  impressive  considering  the  fact 
that  the  bushing  insulation  which  would  normally 
be  in  place  during  heating  of  an  actual  instal- 
lation  was  not  present  to  aid  in  smoothing  out 
temperature  extremes. 

25  One  way  the  operators  on  the  production  line 
have  of  determining  the  merits  of  a  heating 
system  is  to  "profile"  the  bushing,  which  simply 
means  to  break  out  the  filaments  during  operat- 
ion  and  see  how  the  new  filaments  fall.  If  they  all 

30  fall  together,  the  bushing  is  being  heated  uni- 
formly  within  the  proper  temperature  range.  If 
the  middle  of  the  bushing  is  running  hotter  than 
the  ends,  the  filaments  from  the  middle  section 
will  fall  soon  after  breaking,  but  the  filaments 

35  from  the  end  sections  may  take  quite  a  long  time 
to  drop,  perhaps  15-20  minutes  or  so.  The  way 
this  usually  is  corrected  is  to  adjust  the  power 
connections  to  cool  the  center  of  the  bushing,  to 
allow  the  end  sections  to  run  at  about  the  same 

40  temperature  as  the  center.  Conversely,  if  the 
ends  are  running  at  proper  temperature  but  the 
center  is  not,  the  filaments  from  the  end  sections 
will  drop  first  and  those  from  the  center  will  lag. 
Then  an  adjustment  to  the  ends  is  necessary  in 

45  order  to  operate  the  bushing  more  uniformly. 
With  the  arrangement  of  the  present  invention, 
operation  of  the  bushing  was  so  uniform  and 
within  the  desired  operating  temperature  range 
that  a  profiling  of  the  bushing  resulted  in  all  the 

50  filaments  restarting  in  only  15  seconds.  Further, 
the  running  time  of  a  bushing  before  a  filament 
hangup  or  blockage  occurs  is  now  greatly  in- 
creased,  resulting  in  more  efficient  production. 

It  should  now  be  obvious  that  the  invention 
55  provides  even  bushing  temperature  control  with 

a  highly  effective  yet  extremely  economical 
bushing.  It  should  further  be  obvious  that  a 
preferred  embodiment  of  the  invention  has  been 
described. 

60 
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claims 

1.  A  shallow,  lightweight,  electrically  heated, 
>recious  metal  bushing  (10)  for  use  in  producing 
jlass  fibers,  comprising:  a  bottom  wall  (26) 
containing  orifices  through  which  molten  glass 
lows  in  the  formation  of  glass  filaments,  two 
side  walls  (22)  and  two  end  walls  (24)  connected 
o  and  extending  upwardly  from  the  bottom  wall 
26),  the  bottom,  side  and  end  walls  being 
slectrically  conductive,  and  electrically  con- 
iuctive,  relatively  thin  terminal  ear  portions  (30) 
jxtending  outwardly  from  each  end  wall  (24)  for 
connection  to  an  electrical  power  source,  each 
jar  portion  having  an  elongated  base  connected 
o  the  end  wall  from  which  it  extends,  said 
jlongated  base  being  connected  to  the  end  wall 
24)  at  a  location  near  the  end  wall's  midpoint  as 
measured  from  the  bottom  wall  to  the  top  of  the 
>nd  wall,  and  being  substantially  parallel  to  the 
Dottom  wall  (26)  of  the  bushing,  characterised  in 
:hat  two  ear  portions  (30)  extend  from  each  end 
/vail  (24),  the  elongated  bases  of  the  ear  portions 
ie  in  substantially  the  same  plane  and  each  ear 
DOrtion  (?0)  has  an  inner  edge  spaced  a  relatively 
ong  distance  from  the  inner  edge  of  the  adjacent 
sar  portion. 

2.  A  bushing  according  to  Claim  1,  wherein  the 
3ar  portions  (30)  extending  outwardly  from  the 
and  wall  lie  in  a  plane  forming  an  angle  less  than 
30°  with  the  end  wall  (24),  whereby  the  ear 
portions  slope  outwardly  and  downwardly  from 
the  bushing. 

3.  A  bushing  according  to  Claim  1,  wherein  the 
ear  portions  (30)  are  of  similar  dimensions  and 
wherein  the  inner  edges  of  the  ear  portions 
extending  from  an  end  wall  (24)  are  spaced  apart 
a  distance  greater  than  one-half  the  width  of  an 
ear  portion  but  less  than  the  full  width  thereof. 

4.  A  bushing  according  to  Claim  1,  wherein  the 
elongated  base  of  each  ear  portion  (30)  has  an 
outer  edge  spaced  a  relatively  short  distance 
from  the  nearest  side  wall  (22). 

5.  A  bushing  according  to  Claim  1,  wherein 
each  ear  portion  is  structurally  independent  of 
the  adjacent  ear  portion. 

6.  A  bushing  according  to  Claim  1,  wherein  the 
elongated  base  of  each  ear  portion  (30)  is 
connected  to  the  end  wall  (24)  slightly  above  the 
midpoint  of  the  end  wall  as  measured  from  the 
bottom  wall  (26)  to  the  top  of  the  end  wall. 

7.  A  bushing  according  to  Claim  1  wherein  each 
ear  portion  is  bent  across  its  midsection. 

Patentanspruche 

1.  Eine  flache,  elektrisch  beheizte  Leichtbau- 
Edelmetall-Duse  (10)  fur  die  Verwendung  bei  der 
Herstellung  von  Glasfasern  umfassend:  Einen 
Boden  (26),  welcher  6ffnungen  besitzt,  durch 
welche  geschmolzenes  Glas  bei  der  Bildung  von 
Glasfaden  ausstromt,  zwei  Seitenwanden  (22) 
und  zwei  Endwanden  (24),  welche  mit  dem  Boden 

(26)  verbunden  sind  und  sich  von  aiesem  aur- 
warts  erstrecken,  wobei  der  Boden  und  die 
Seiten-und  Endwande  elektrisch  leitend  sind,  und 
elektrisch  leitende,  relativ  diinne  Endlappen  (30) 

5  welche  sich  von  jeder  Endwand  (24)  fur  den 
AnschluB  an  eine  elektrische  Stromquelle  nach 
auBen  erstrecken,  wobei  jeder  Lappen  eine 
verlangerte  Basis  besitzt,  welche  mit  der  End- 
wand,  von  welcher  er  sich  erstreckt,  verbunden 

W  ist,  und  wobei  die  verlangerte  Basis  mit  der 
Endwand  (24)  an  einer  Stelle  nahe  dem  Mittel- 
punkt  der  Endwand  gemessen  von  dem  Boden  zu 
der  Oberkante  der  Endwand,  verbunden  ist  und 
im  wesentlichen  parallel  zu  dem  Boden  (26)  der 

15  Diise  verlauft, 
dadurch  gekennzeichnet, 
daB  von  jeder  Endwand  (24)  zwei  Lappen  (30) 

abstehen,  wobei  die  verlangerten  Basen  der 
Lappen  im  wesentlichen  in  derselben  Ebene 

20  liegen  und  jeder  Lappen  (30)  eine  innere  Ecke 
besitzt,  welche  von  der  inneren  Ecke  des  benach- 
barten  Lappens  urn  eine  relativ  groBe  Distanz 
beabstandet  ist. 

2.  Eine  Diise  gemaB  Anspruch  1, 
25  dadurch  gekennzeichnet, 

daB  die  von  der  Endwand  abstehenden  Lappen 
(30)  in  einer  Ebene  liegen,  welche  mit  der 
Endwand  (24)  einen  Winkel  von  weniger  als  90" 
einschlie&t,  wobei  die  Lappen  von  der  Diise 

30  schrag  nach  auBen  und  unten  abstehen. 
3.  Eine  Duse  gemaS  Anspruch  1, 
dadurch  gekennzeichnet, 
daB  die  Lappen  ahnliche  Abmessungen  besit- 

zen  und  daB  die  inneren  Ecken  der  von  einer 
35  Endwand  (24)  abstehenden  Lappen  urn  eine 

Entfernung  beabstandet  sind,  welche  groBer  ist 
als  die  Halfte  der  Breite  eines  Lappens  aber 
geringer  als  dessen  vollstandige  Breite. 

4.  Eine  Duse  gemaB  Anspruch  1, 
40  dadurch  gekennzeichnet, 

daB  die  verlangerte  Basis  jedes  Lappens  (30) 
eine  auBere  Ecke  besitzt,  welche  von  der  nachs- 
ten  Seitenwand  (22)  urn  eine  relativ  kurze  Ent- 
fernung  beabstandet  ist. 

45  5.  Eine  Duse  gemaB  Anspruch  1, 
dadurch  gekennzeichnet, 
daB  jeder  Lappen  von  dem  benachbarten 

Lappen  baulich  unabhangig  ist. 
6.  Eine  Diise  gemaB  Anspruch  1, 

50  dadurch  gekennzeichnet, 
daB  die  verlangerte  Basis  jedes  Lappens  (30) 

mit  der  Endwand  (24)  geringfugig  oberhalb  des 
Mittelpunktes  der  Endwand,  gemessen  von  dem 
Boden  (26)  zu  der  Oberkante  der  Endwand, 

55  verbunden  ist. 
7.  Eine  Duse  gemaB  Anspruch  1, 
dadurch  gekennzeichnet, 
daB  jeder  Lappen  um  seinen  mittleren  Ab- 

schnitt  gebogen  ist. 
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Revendications 

1.  Filiere  peu  profonde,  legere,  chauffee  elec- 
triquement  (10)  en  metal  precieux,  a  utiliser  dans 
la  production  de  fibres  de  verre,  comprenant:  un  5 
fond  (26)  presentant  des  orifices  par  lesquels  du 
verre  fondu  s'ecoule  dans  la  formation  de  fila- 
ments  de  verre,  deux  parois  laterales  (22)  et  deux 
parois  extremes  (24)  reliees  au  fond  (26)  duquel 
elles  s'elevent,  le  fond  et  les  parois  laterales  et  10 
extremes  etant  electriquement  conductrices,  et 
des  parties  a  languettes  de  bornes  electri- 
quement  conductrices,  relativement  minces  (30), 
s'etendant  vers  I'exterieur  de  chaque  paroi 
extreme  (24)  pour  une  connexion  a  une  source  15 
d'energie  electrique,  chaque  partie  a  languette 
ayant  une  base  allongee  reliee  a  la  paroi  extreme 
de  laquelle  elle  part,  ladite  base  allongee  etant 
reliee  a  la  paroi  extreme  (24)  en  un  point  proche 
du  milieu  de  la  paroi  extreme  tel  que  mesure  du  20 
fond  jusqu'au  sommet  de  la  paroi  extreme,  et 
etant  sensiblement  parallele  au  fond  (26)  de  la 
filiere,  caracterisee  en  ce  que  deux  parties  a 
languettes  (30)  partem  de  chaque  paroi  extreme 
(24),  les  bases  allongees  des  parties  a  languette  25 
s'etendent  sensiblement  dans  le  meme  plan  et 
chaque  partie  a  languette  (30)  comporte  un  bord 
interieur  espace  d'une  distance  relativement 
grande  du  bord  interieur  de  la  partie  a  languette 
adjacente.  30 

2.  Filiere  selon  la  revendication  1,  dans  laquelle 
les  parties  a  languette  (30)  s'etendant  vers  I'ex- 
terieur  de  la  paroi  extreme  sont  situees  dans  un 
plan  formant  un  angle  inferieur  a  90°  avec  la  paroi 
extreme  (24),  de  maniere  que  les  parties  a  35 
languette  soient  inclinees  vers  I'exterieur  et  vers 
le  bas  a  partir  de  la  filiere. 

3.  Filiere  selon  la  revendication  1,  dans  laquelle 
les  parties  a  languette  (30)  ont  des  dimensions 
similaires  et  les  bords  interieurs  des  parties  a  40 
languette  s'etendant  d'une  paroi  extreme  (24) 
sont  espacees  d'une  distance  plus  grande  que  la 
moitie  de  la  largeur  d'une  partie  a  languette,  mais 
inferieure  a  sa  largeur  complete. 

4.  Filiere  selon  la  revendication  1,  dans  laquelle  45 
la  base  allongee  de  chaque  partie  a  languette 
(30)  comporte  un  bord  exterieur  espace  d'une 
distance  relativement  courte  de  la  paroi  laterale 
(22)  la  plus  proche. 

5.  Filiere  selon  la  revendication  1,  dans  laquelle  50 
chaque  partie  a  languette  est  structurellement 
independante  de  la  partie  a  languette  adjacente. 

6.  Filiere  selon  la  revendication  1,  dans  laquelle 
la  base  allongee  de  chaque  partie  a  languette 
(30)  est  reliee  a  la  paroi  extreme  (24)  legerement  55 
au-dessus  du  point  milieu  de  la  paroi  extreme  tel 
que  mesure  du  fond  (26)  jusqu'au  sommet  de  la 
paroi  extreme. 

7.  Filiere  selon  la  revendication  1,  dans  laquelle 
chaque  partie  a  languette  est  pliee  transversa-  60 
lement  en  son  milieu. 
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