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The  present  invention  relates  generally  to  a 
fluid  cooled  casting  apparatus  for  the  continuous 
casting  of  metallic  strand  and,  more  particularly, 
to  such  an  apparatus  having  an  improved  cooling 
fluid  seal  which  facilitates  repair  and  mam- 
tenance. 

It  is  well  known  in  the  prior  art  that  it  is  possible 
to  continuously  cast  a  metallic  strand  from  a 
molten  mass  of  the  metal  by  immersing  the  end 
of  a  refractory  material  die  into  the  melt  and  then 
withdrawing  the  melt  upwardly  through  the  die 
and  gradually  cooling  the  melt  into  a  solid  strand. 
Generally,  the  cooling  is  accomplished  by 
surrounding  the  die  with  a  snuggly  fitting  cooler- 
body  made  of  a  material  having  good  thermal 
conductivity  characteristics,  and  circulating  a 
cooling  fluid,  such  as  water,  through  the  cooler- 
body  to  extract  the  heat  of  solidification  there- 
from.  It  is  imperative  that  this  cooling  fluid  be 
sealed  completely  within  the  coolerbody.  Contact 
of  the  fluid  with  the  strand  within  the  die  will 
contaminate  the  finished  product;  and,  contact 
with  the  high-temperature  melt  may  produce  an 
explosion. 

In  U.S.  Patent  No  4,211,270,  which  has  a 
common  assignee  as  the  present  application, 
there  is  disclosed  a  coolerbody  structure  which 
employs  a  copper-gold  braze  to  effect  the  fluid- 
containing  seal.  Not  only  is  such  a  braze  an 
increasingly  more  expensive  procedure,  but  the 
more  or  less  permanent  nature  of  a  braze  inter- 
feres  with  maintenance  or  replacement  of  parts 
within  the  casting  apparatus.  The  removal  of  the 
braze  to  allow  separation  of  mating  pieces  of  the 
coolerbody  is  a  time-consuming  procedure,  and 
the  heat  and  mechanical  stresses  thus  induced 
often  irretrievably  damage  elements  of  the 
coolerbody  and  prevents  their  reuse.  Such  waste 
means  unnecessary  expense. 

The  high  temperatures  experienced  by  the 
coolerbody  during  a  typical  casting  operation 
have  hindered  the  effectiveness  of  conventional 
O-ring  seals.  The  prolonged  exposure  of  the  O- 
ring's  constituent  rubber  material  to  these 
temperatures  produces  deterioration  of  the 
material  and  eventually  destroys  the  effective- 
ness  of  the  seal.  Because  of  the  potential  safety 
hazard,  such  a  seal  has  not  heretofore  been 
acceptable. 

Therefore,  it  is  an  object  of  the  present  inven- 
tion  to  provide  a  means  for  sealing  and  contain- 
ing  the  cooling  fluid  within  the  interior  of  a  cooler- 
body  and  to  do  so  in  a  manner  that  facilitates  d i s -  
assembly  of  the  coolerbody  for  repair. 

It  is  a  further  object  of  the  present  invention  to 
provide  a  sealing  means  whose  removal  during 
disassembly  does  not  irreversibly  damage  adja- 
cent  components  of  the  casting  apparatus. 

It  is  still  a  further  object  of  the  present  invention 
to  provide  a  simple,  reliable  sealing  means  which 
can  withstand  the  typically  high  temperatures 
associated  with  metal  casting  procedures. 

The  object  underlying  the  invention  is  solved  by 

a  fluid  cooled  casting  apparatus  for  the  con- 
tinuous  casting  of  a  metallic  strand  from  a  melt 
having  a  die  of  a  refractory  material  in  fluid 
communication  with  said  melt  through  which 
said  strand  is  drawn,  a  thermally  conductive 
coolerbody,  having  a  first  end  portion  which  en- 
compasses  said  die  and  a  second  end  portion 
which  encompasses  only  said  strand  at  a  position 
beyond  the  end  of  said  die,  and  conduit  means  for 
passing  a  cooling  fluid  through  said  cooler  body, 
the  apparatus  comprising: 

O-ring  sealing  means  mounted  on  said  cooler- 
body  for  containing  said  cooling  fluid  within  said 
conduit  means;  said  O-ring  sealing  means  having 
a  resilient  first  0-ring  surrounding  said  first  end 
portion  of  said  coolerbody;  an  annular  position- 
ing  member  secured  to  said  coolerbody  and  sur- 
rounding  said  first  O-ring  in  compressive  engage- 
ment  therewith;  a  resilient  second  0-ring 
surrounding  said  second  end  portion  of  said 
coolerbody;  and  a  coupling  member  which  re- 
ceives  said  second  end  portion  of  said  coolerbody 
and  surrounds  said  second  O-ring,  in  compres- 
sive  engagement  therewith,  and  thermal  barrier 
means  within  said  coolerbody  adjacent  said  0- 
ring  sealing  means. 

The  object  underlying  the  invention  is  further 
solved  by  a  fluid  cooled  casting  apparatus  for  the 
continuous  casting  of  a  metallic  strand  from  a 
melt,  having  a  die  of  a  refractory  material  in  fluid 
communication  with  said  melt  through  which 
said  strand  is  drawn,  a  thermally  conductive 
coolerbody  having  a  first  end  portion  en- 
compassing  said  die  and  a  second  end  portion  en- 
compassing  only  said  strand  at  a  position  beyond 
the  end  of  said  die,  and  a  conduit  formed  within 
said  coolerbody  for  accommodating  the  flow  of  a 
cooling  fluid  therethrough,  the  apparatus  com- 
prising: 

a  resilient  first  0-ring  surrounding  said  first  end 
portion  of  said  coolerbody  adjacent  said  conduit; 
an  annular  positioning  member  secured  to  said 
coolerbody  and  surrounding  said  first  O-ring,  in 
compressive  engagement  therewith,  thereby 
forming  a  first  seal  for  containing  said  cooling 
fluid  within  said  conduit;  a  first  channel  formed 
within  said  coolerbody  intermediate  said  first  0- 
ring  and  said  die,  said  first  channel  intersecting 
said  conduit  whereby  cooling  fluid  can  circulate 
within  said  first  channel;  a  resilient  second  O-ring 
surrounding  said  second  end  portion  of  said 
coolerbody,  adjacent  said  conduit;  a  coupling 
member  receiving  said  second  end  portion  of  said 
coolerbody  and  surrounding  said  second  0-ring 
in  compressive  engagement  therewith,  thereby 
forming  a  second  seal  for  containing  said  cooling 
fluid  within  said  conduit;  a  second  channel 
formed  within  said  coolerbody  intermediate  said 
second  0-ring  and  said  strand,  said  second 
channel  intersecting  said  conduit  whereby  cool- 
ing  fluid  can  circulate  within  said  second  channel; 
and  an  annular  shield  fixed  to  said  coupling 
member  and  protruding  within  a  recess  in  said 
second  end  portion  of  said  coolerbody  so  as  to 
enclose  said  strand,  said  annular  shield  having  an 



outer  diameter  smaller  than  the  dimensions  of 
said  recess and an  inner  diameter  greater  than  the 
diameter  of  the  enclosed  strand,  thereby  pro- 
ducing  a  first  air  gap  between  said  strand  and  said 
annular  shield,  and  a  second  air  gap  between  said 
coolerbody  and  said  annular  shield. 

Summary  of  the  Invention 
The  present  invention  resides  in  an  improve- 

ment  to  an  apparatus  for  the  continuous  casting 
of  a  metallic  strand  from  a  metallic  melt.  The 
conventional  apparatus  has  a  die  of  refractory 
material  in  fluid  communication  with  the  melt 
through  which  die  the  metallic  strand  is  drawn.  A 
thermally  conductive  coolerbody  surrounds  at 
least  a  portion  of  the  die  to  extract  heat therefrom. 
The  conventional  casting  apparatus  also  includes 
a  conduit  for  passing  a  cooling  fluid  through  the 
coolerbody.  Specifically,  the  improvement  of  the 
present  invention  comprises  O-ring  seals 
mounted  to  the  coolerbody  for  containing  the 
cooling  fluid  within  the  conduit,  and  a  thermal 
barrier  within  the  coolerbody  adjacent  the  O-ring 
seals  for  maintaining  the  temperature  of  the  0- 
ring  at  a  level  insufficient  to  damage  the  0-rings. 

In  a  specific  embodiment  of  the  invention,  two 
O-ring  seals  are  used:  one  surrounding  the  lower 

portion  of  the  coolerbody  and  the  other  surround- 
ing  the  upper  portion.  The  thermal  barrier  associ- 
ated  with  the  lower  O-ring  consists  of  an  exten- 
sion  of  the  cooling  fluid-bearing  conduit  to  a  point 
at  which  it  intersects  the  portion  of  the  cooler- 
body  between  the  O-ring  and  the  die,  so  as  to 
counteract  the  transmission  of  heat  from  the  die 
to  the  0-ring.  The  thermal  barrier  associated  with 
the  upper  O-ring  also  includes  such  an  extension 
of  the  cooling  fluid  conduit  to  the  region  between 
the  O-ring  and  the  enclosed  metallic  strand.  But, 
this  upper  barrier  also  utilizes  a  hollow  cylindrical 
insert  made  of  a  material  with  a  relatively  poor 
thermal  conductivity,  which  fits  into  a  recess 
within  the  coolerbody  and  produces  two  heat- 
retarding  air  gaps,  one  between  the  outer  surface 
of  the  insert  and  the  coolerbody,  and  a  second 
between  the  inner  surface  of  the  insert  and  the 
metallic  strand. 

At  both  the  upper  and  lower  0-ring  positions, 
the  thermal  barriers  limit  the  temperatures  ex- 
perienced  by  the  O-rings  so  that  they  are  not 
subjected  to  the  temperatures  which  would  melt 
the  O-rings  or  otherwise  deteriorate  the  seal. 

This  embodiment  also  features  an  annular  ring 
which  surrounds  the  lower  portion  of the  cooler- 
body  at  the  location  of  the  lower  O-ring  and  is 
bolted  at  several  locations  to  the  coolerbody.  The 
inner  surface  of  the  annular  ring  compresses  the 
lower  0-ring  and  effects  a  seal.  A  threaded  bay- 
onet-type  coupling  receives  the  threaded  upper 
portion  of  the  coolerbody  and  is  arranged  such 
that  a  portion  of  the  coupling  compresses  the 
upper  O-ring  to  effect  a  seal.  The  cylindrical  insert 
is  press-fit  to  the  coupling  and  extends  into  the 
interior  of  the  coolerbody.  To  gain  access  to  the 
interior  of  the  coolerbody  for  maintenance,  it  is  a 
simple  matter  to  remove  the  mounting  bolts 

holding  the  annular  ring  to  the  lower  portion  of 
the  coolerbody,  and  then  to  unscrew  the  upper 
portion  of  the  coolerbody  from  the  coupling. 

The  structure  as  described  herein  is  generally 
acceptable  for  production  of  a  metallic  strand 
having  a  diameter  up  to  2)  inchesepepending  on 
the  mass  of  the  particular  strand  being  cast, 
certain  operating  parameters  may  vary  such  as, 
for  example,  the  rate  of  flow  of  cooling  fluid 
through  the  coolerbody,  the  length  and  total  outer 
surface  area  of  the  coolerbody,  and  the  thickness 
of  the  refractory  material  die. 

The  objects  and  features  of  the  invention  will 
be  more  fully  understood  from  the  following  de- 
tailed  description  which  should  be  read  in  light  of 
the  accompanying  drawings. 

Brief  Description  of  the  Drawings 
FIG.  1  is  an  elevation  view,  in  section,  of  a 

casting  apparatus  incorporating  the  improved 
seal  arrangement  in  accordance  with  the  present 
invention; 

FIG.  2  is  a  cross-sectional  view  taken  along  lines 
2-2 of FIG.  1,  showing  the  finned  outer  surface  of 
the  coolerbody;  and 

FIG.  3 is  a  detailed  view,  showing  the  placement 
of  the  heat  shield  insert  within  the  apparatus  of 
FIG.  1. 

Description  of  the  Preferred  Embodiment 
Referring  to  FIG.  1,  a  hollow,  generally  tubular 

die  11,  is  oriented  in  a  vertical  direction  with  its 
lower  end  11  a protruding  into  a  melt  12  of  the 
particular  metal  being  cast.  The  melt  is  drawn 
upwardly  through  the  die  in  any  conventionally 
known  manner,  and  is  cooled  into  a  metallic 
strand  14.  The  upper  portion  of  the  die  11  is 
tightly  contained  within  a  cylindrical  cavity  13 
formed  in  the  interior  of  a  coolerbody  15. 
Typically,  the  die  is  made  of  a  refractory  material, 
such  as  graphite,  which  can  withstand  the 
thermal  shock  generated  by  the  casting  process, 
while  the  coolerbody  is  made  of  a  metal  having 
exceptionally  good  thermal  conductivity  charac- 
teristics,  such  as  copper,  or  a  copper  alloy.  The 
die  11  fits  snugly  within  the  cavity  13  to  provide 
maximum  contact  between  the  outer  surface  of 
the  die  and  an  inner  surface  15a  of  the  cooler- 
body,  across  which  interface  extraction  of  the 
heat  of  solidification  from  the  strand  14,  through 
the  die  11,  is  accomplished.  Insulating  inserts  or 
bushings  17,  17a  surround  the  die  11  at  the 
location  where  the  die  11  enters  into  the  cooler- 
body  15.  These  bushings  17  are  formed  of  a 
refractory  material  having  a  relatively  low  co- 
efficient  of  thermal  expansion  such  as,  for  example, 
cast  silica  glass  (Si02).  They  prevent  expansion  of 
the  die  at  this  location  and  maintain  a  uniform 
cross-section  of  the  cast  strand.  Without  these 
insulators  the  die  would  thermally  expand,  due  to 
the  extreme  heat  of  the  melt  in  which  it  is 
desposited,  and  would  produce  a  strand  having  a 
diameter  larger than  the  inner  diameter  of  the  rest 
of  the  die.  Were  this  the  case,  this  larger  diameter 
strand  could  wedge  within  the  narrower  upper 



portion  of  the  die  causing  blockage  of  the  die  and 
interruption  of  the  casting  process. 

In  order  to  dissipate  the  heat  extracted  by  the 
coolerbody  15  from  the  die  11,  it  is  necessary  to 
direct  a  flow  of  cooling  water  or  other  acceptable 
cooling  fluid  across  an  outer  surface  15b  of  the 
coolerbody  15.  In  the  embodiment  of  FIG.  1,  and 
as  shown  more  in  detail  in  FIG.  2,  the  outer 
surface  15b  of  the  coolerbody  consists of  a  series 
of  thirty-two  radially  extending  fins  19  of  equal 
height,  which  are  distributed  at  equal  spacings 
around  the  outer  periphery  of the  coolerbody. It  is 
intended  that  alternate  heat  dissipating  surface 
configurations  be  used  as  well  such  as,  for 
example,  the  configuration  disclosed  in  the 
coolerbody  of  the  above-mentioned  U.S.  Patent 
No.  4,211,270.  There,  instead  of  fins,  the  cooler- 
body  has  two  concentrically  arranged  groups  of 
parallel  cylindrical  holes  which  extend  down  into 
the  coolerbody.  However,  the  fin  configuration  of 
FIG.  1  is  particularly  suitable  for  the  casting  of 
larger  diameter  strands  larger  than  i n c h   for 
which  a  significantly  longer  coolerbody  is  re- 
quired  to  properly  cool  the  larger  mass  strand. 
The  longer  the  coolerbody,  the  more  difficult  it 
becomes  to  drill  long,  straight,  parallel  holes 
through  the  coolerbody  because  of  the  tendency 
of  the  longer  drill  bit  to  vibrate  and  wander  or 
deviate  from  a  straight  line.  In  such  a  situation, 
the  external  fin  configuration  is  preferable  be- 
cause  it  can  more  easily  and  quickly  be  machined 
on  a  milling  apparatus  and,  therefore,  is  less 
costly  to  fabricate. 

Two  concentric  annular  passageways  or  con- 
duits  21,  23,  for  transporting  the  cooling  fluid 
which  passes  over  the  finned  outer  surface  15b  of 
the  coolerbody,  are  formed  by  a  concentric 
arrangement  of  the  three  coolant  sleeves,  an 
inner  sleeve  25  (see  FIG.  1),  a  middle  sleeve  27, 
and  an  outer  sleeve  29,  which  fit  one  within 
another.  Each  of  these  coolant  sleeves  is  attached 
at  its  upper  end  to  a  manifold  (not  shown)  which 
constitutes  the  source  of  the  cooling  fluid  to  be 
circulated  through  the  passageways  21,  23.  A 
fluid  inlet  (not  shown)  communicates  with  the 
inner  passageway  21  while  a  fluid  outlet  (not 
shown)  communicates  with  the  outer  passage- 
way,  so  that  the  cooling  fluid  is  pumped  down- 
wardly  into  the  inner  passageway  21,  across  the 
fins  19,  thereby  extracting  heat  therefrom, 
through  a  transverse  passage  31,  and  upwardly 
through  the  outer  passageway  23  to  be  dis- 
charged.  The  rate  of  flow  of  the  cooling  fluid 
varies,  depending  on  such  factors  as  the  size  of 
the  strand  being  cast,  the  wall  thickness  of  the  die, 
or  the  length  of  the  coolerbody.  However,  the 
design  objective  sought  is  that  the  cooling  fluid 
temperature  increase  from  inlet to  outlet  shall  be 
in  the  range  of  5.6°C  (10°F)  to  8.3°C  (15°F).  The  rate 
of  flow  is  adjusted  to  achieve  this  objective. 

Referring  again  to  FIG.  1,  the  outer  coolant 
sleeve  29  extends  downwardly  from  the  cooling 
fluid  manifold  and  encompasses  almostthe  entire 
coolerbody  15.  A  positioning  ring  33,  secured  by 
bolts  35  to  a  shoulder  37  machined  in  the  cooler- 

body  15,  anchors  the  bottom  end  of  the  outer 
coolant  sleeve  29.  The  positioning  ring  33  has  an 
upwardly  extending  central  lip  portion  39  which 
creates  two  recesses  41,  42.  The  outer  recess  41 
accommodates  the  bottom  end  of  the  outer  cool- 
ant  sleeve  29;  and,  the  inner  recess  42  receives 
the  bottom  portion  of  the  middle  coolant  sleeve 
27.  The  outer  coolant  sleeve  29  is  welded  or 
joined  in  any  other  suitable  fashion  to  the  posi- 
tioning  ring  33  to  increase  the  structural  integrity 
and  stability  of  the  assembly.  The  middle  coolant 
sleeve  27  is  merely  press-fit  into  the  inner  recess 
42.  A  small  clearance  space  43  is  provided  be- 
tween  the  outer  edges  19a  (see  FIG.  2)  of  the  fins 
19  to  maximize  the  surface  area  contacted  by  the 
cooling  fluid.  In  other  words,  the  cooling  fluid 
contacts  not  only  the  radially  extending  walls  of 
the  fins,  but  also  the  outer  circumferential  edge 
surfaces  19a  as  well. 

The  bottom  end  of  the  inner  coolant  sleeve  25  is 
welded  at  44  to  a  coupling  ring  45,  which 
mechanically  engages  the  upper  portion  of  the 
coolerbody  in  a  manner  described  hereinafter  in 
greater  detail.  The  weld  44  provides  a  fluid-tight 
seal  to  prevent  the  passage  of  cooling  fluid  into 
the  interior  of  the  sleeve  25.  Not  only  does  the 
inner  coolant  sleeve  25  form  part  of  the  inner 
passageway  21,  but  its  bore  46  serves  to  guide  the 
movement  of  the  cast  strand  after  emergence  of 
the  strand  from  the  snug-fitting  confines  of  the 
die  11.  Within  this  bore  46  heat  continues  to 
emanate  from  the  strand,  is  transmitted  by  con- 
vection  to  the  inner  coolant  sleeve  25,  and  is  dissi- 
pated  by  the  cooling  fluid  passing  over  the  inner 
coolant  sleeve  outer  surface. 

An  outer  casing  or  protective  cap  47  made  of  a 
suitable  ceramic  material  surrounds  the  entire 
casting  apparatus,  at  least to  the  level  to  which  it 
is  normally  immersed  in  the  melt.  This  cap  serves 
to  insulate  the  overall  casting  apparatus  from  the 
potentially  damaging  temperatures  of  the  molten 
metal.  Obviously,  if the  heat of the  melt  12 were to 
be  transferred  directly  to  the  outer  cooling  sleeve 
29,  the  effectiveness  of  the  liquid  cooling  system 
would  be  negated. 

As  discussed  above,  it  is  very  important  that  the 
cooling  fluid  be  contained  to  the  two  annular 
passageways  21,  23.  Any  contact  of the  fluid  with 
the  strand  would  have  detrimental  effects  on  its 
physical  properties  such  as,  for  example,  the  sur- 
face  smoothness  of  the  strand.  Even  more  impor- 
tantly,  if the cooling  fluid  were  to  escape  from  the 
casting  apparatus  into  the  high  temperature  mol- 
ten  metal,  an  explosion  may  result  upon  contact. 
To  contain  the  cooling  fluid  within  the  described 
boundaries,  a  lower  and  an  upper  0-ring  seal,  48, 
49  respectively,  made  of  a  resilient  compressible 
material,  are  provided.  The  lower  0-ring  48  fits 
within  a  recess  51  provided  in  a  projection  53 
integrally  formed  within  the  lower  portion  of  the 
coolerbody  15.  It  can  be  seen  that  this  projection 
53  also  provides  a  shoulder which  determines  the 
lateral  placement  of  the  positioning  ring  33.  Thus, 
the  lower  O-ring  48  is  compressed  into  a  seal 
between  an  outwardly  facing  surface  51a  of  the 



recess  51  and  an  inwardly  facing  and  oppositely 
directed  surface  33a  of  the  positioning  ring  33. 
When  properly  formed,  the  seal  will  prevent 
passage  of  the  cooling  fluid  below the  level  of  the 
0-ring  48. 

Referring  now  to  FIG.  3,  the  upper  0-ring  49 
similarly  is  seated  within  a  circular  recess  55 
formed  within  an  outward  lobe  57  extending  from 
an  upwardly  directed  neck  portion  59  of  the 
coolerbody  15.  The  neck  portion  is  threaded 
directly  above  this  lobe  at  60.  The  coupling  ring  45 
has  a  receptacle  portion  63  with  a  mating  thread 
65  which  receives  the  threaded  neck  portion  60  of 
the  coolerbody.  The  neck  portion  59  is threadably 
engaged  within  the  coupling  ring  45  and  is  ad- 
vanced  to  the  fully  seated  position,  as  determined 
by  the  engagement  of  a  top  edge  67  of  the  neck 
with  an  inner  surface  69  of  the  coupling  ring.  In 
this  position,  the  0-ring  is  compressed  between 
an  outwardly  facing  surface  55a  of  the  circular 
recess  55  and  an  inwardly  facing  surface  of  a 
vertical  flange  71  integrally  formed  with  the  coup- 
ling  ring  45. 

A  particularly  suitable  material  used  for  the 
sealing  O-rings  48,  49  is  Viton  (a  trade  name  of  E. 
I.  duPont  de  Nemours  and  Company,  Inc.  for 
synthetic  rubber).  In  order  for  this  material  to 
maintain  proper  resiliency  and  other  sealing  qual- 
ities,  the  temperature  to  which  it  is  exposed  must 
not  exceed  177°C  (350°F),  unless  compensated 
for,  the  extremely  good  thermal  conductivity 
characteristics  of  the  coolerbody  may  cause  the 
temperatures  at  the  O-rings  to  exceed  the  177°C 
(350°F)  danger  point  during  casting.  A  thermal 
barrier,  in  the  form  of  a  circular  channel  73  cut 
into  the  coolerbody  15,  is  provided  to  protect  the 
lower  O-ring  48.  The  channel  73,  which  forms  an 
extension  of  the  inner  passageway  21,  is  inter- 
mediate  the  0-ring  48  and  the  die  11  from  which 
the  heat  of  solidification  is  being  extracted.  Not 
only  does  the  channel  73  interrupt  the  direct 
metallic  path  between  the  die  and  the  0-ring  48 
but,  by  extending  so  close  to  the  recess  51,  it also 
provides  for  localized  cooling  of  the  coolerbody 
immediately  adjacent  the  0-ring  48.  Thus,  the 
channel  has  a  dual  effect  on  the  temperature 
experienced  by  the  0-ring  48.  The  cooling  water, 
after  passing  through  the  fins  19,  circulates  within 
the  channel  73  before  continuing  through  the 
transverse  passage  31  into  the  outer  annular 
passage  23,  and  then  finally  out  through  the 
outlet  (not  shown). 

In  the  case  of  the  upper  0-ring  49,  because  of  a 
smaller  diameter  and  a  closer  proximity  to  the 
strand  being  cast,  dual  thermal  barriers  are  pro- 
vided.  As  in  the  case  of  the  lower  O-ring  seal,  an 
extension  75  of  the  inner  annular  passageway  21 
is  provided  to  allow  the  cooling  fluid  to  intersect 
the  coolerbody  15  in  the  region  between  the 
upper-O-ring  49  and  the  closest  point  on  the  inner 
surface  15a.  An  additional  thermal  barrier 
member  is  provided  in  the  form  of  a  hollow 
cylindrical  heat  shield  insert  77  inboard  of  the  O- 
ring  49.  A  recess  78  within  the  upper  portion  of 
the  coolerbody,  at  a  height  above  the  end  of  the 

die  11,  accommodates  the  downwardly  pro- 
truding  insert  77.  The  outer  diameter  of  the  insert 
77  is  smaller  than  the  inner  diameter  of  the  recess 
78,  so  that  an  air  gap  79  separates  the  outer 
surface  of  the  insert  77  from  the  coolerbody  15. 
The  heat  shield  insert  77  has  an  inner  diameter 
which  is  larger  than  the  diameter  of  the  strand  so 
that  there  is  provided  a  second  air  gap  81  separ- 
ating  the  strand  from  the  insert. 

The  air  gaps  form  discontinuities  in  the  highly 
thermally  conductive  path  provided  by  the  cooler- 
body  between  the  casting  and  the  0-ring  49,  and 
thus  retards  the  heat  flow.  However,  an  even 
more  significant  amount  of  resistance  to  the  heat 
flow  is  provided  by  the  presence  of  stagnant  films 
of  air  which  form  on  each  of  the  surfaces  defining 
the  air  gaps.  Absent  the  shield  insert  77,  there 
would  be  only  one  such  air  gap,  namely  between 
the  outer  surface  of  the  strand  and  the  inner 
surface  of  the  coolerbody,  and  therefore  only  two 
such  air  films  on  the  respective  surfaces.  How- 
ever,  with  the  second  air  gap,  two  additional  inter- 
vening  surface  films  are  created,  namely  on  the 
inner  and  outer  surfaces  of  the  shield  insert  77. 
Doubling  the  number  of  surface  films  effectively 
cuts  in  half  the  heat  flux  passing  between  the 
strand  and  the  coolerbody. 

A  typical  material,  out  of  which  the  insert  may 
be  fabricated,  is  #304  stainless  steel,  having  a 
heat  conductivity  of  about  0.036  cal-cm/cm2/oC/ 
sec,  considerably  lower than  the  heat  conductivity 
of  a  copper  coolerbody,  which  is  about  0.94  cal- 
cm/cm2/OC/sec.  The  upper  end  of  the  heat  shield 
insert  77  is  press-fit  within  a  mating  recess  in  the 
coupling  ring  45,  so  that  when  the  coolerbody  is 
unscrewed  from  the  coupling  ring  45,  the  insert 
77  remains  within  the  coupling  ring.  Therefore, 
the  total  thermal  protection  provided  to  the  upper 
0-ring  49  is  the  combination  of  the  inner  air  gap 
81,  the  low-conductivity  heat  shield  insert  77,  the 
outer  air  gap  79,  the  four  stagnant  surface  air 
films  and  the  cooling  fluid  passageway  extension 
75. 

Not  only  are  the  upper  and  lower  0-ring  seals 
cheaper  and  easier  to  fabricate  than  the  pre- 
viously  used  brazed  seals,  but  they  also  facilitate 
disassembly  of  the  casting  apparatus  for  main- 
tenance.  For  example,  if  access  is  desired  to  the 
inner  portion  of  the  coolerbody,  it  is  a  simple 
matter,  after  removing  the  outer  ceramic  protec- 
tive  cap  47  (see  FIG.  1),  to  unbolt  the  series  of 
bolts  35  extending  around  the  periphery  of  the 
lower  portion  of  the  coolerbody,  to  detach  the 
coolerbody  from  the  positioning  ring  33,  to  un- 
screw  the  coolerbody  from  the  coupling  ring  45 
and  remove  it  as  an  integral  unit  from  the  interior 
of  the  coolant  sleeve  27.  Because  there  is  no 
permanent-type  joint,  such  as  a  braze,  to  be 
removed  from  the  interface  between  the  cooler- 
body  15  and  the  positioning  ring  33,  there  is  mini- 
mal  possibility  of  damage  to  these  components  to 
preclude  their  reuse  upon  reassembly  of  the 
apparatus.  For  example,  a  deformation  of  the 
closely  matched  contours  of  the  positioning  ring 
33  and  the  mating  projection  53  of  the  coolerbody 



might  preclude  proper  repositioning  of  these  two 
units  relative  to  each  other.  However,  such  a 
situation  is  avoided  by  the  easily  removable  O- 
ring  seal  structure.  At  the  very  most,  replace- 
ments  of  the  O-rings  themselves  would  be  re- 
quired  upon  reassembly  of the  casting  apparatus, 
a  more  or  less  standard  procedure  when  using  O- 
rings. 

It  is  possible  to  enhance  further  the  seal  pro- 
vided  between  the  upper  portion  of  the  cooler- 
body  and  the  inner  annular  passageway  21  by 
providing  a  16  micro-inch  surface  finish  to  both 
the  downwardly  facing  inner  surface  69  of  the 
coupling  ring  45  and  the  abutting  upwardly-facing 
edge  67  of  the  threaded  portion  60  of  the  cooler- 
body  15.  When  the  coolerbody  is  threaded  fully 
within  the  coupling  ring  and  seated  in  its  final 
position,  not  only  is  the  O-ring  49  compressed 
within  its  recess  to  form  a  seal,  but the  abutting  16 
micro-inch  surfaces  similarly  provide  a  sealing 
action.  A  small  cutout  89  can  be  provided  to 
reduce  the  total  contact  area  between  these  two 
surfaces  and  thereby  to  increase  the  pressure 
therebetween  and  enhance  the  seal. 

A  space  91  shown  between  the  bottom  of  the 
heat  shield  insert  77  and  a  lower  lip  93  of  the 
recess  78  is  of  such  a  magnitude  that  the  thermal 
expansion  experienced  by  the  shield  insert  77 
during  operation  of  the  casting  apparatus  will 
close  up  this  gap  and  provide  a  barrier  against 
contaminating  vapors  such  as,  for  example,  the 
zinc  vapors  which  are  by-products  of  the  brass- 
casting  process.  Containment  of  the  gaseous 
vapors  minimizes  the  possibility  of  their  conden- 
sation  within  the  casting  apparatus  and  facilitates 
their  evacuation  therefrom. 

1.  A  fluid  cooled  casting  apparatus  for  the 
continuous  casting  of  a  metallic  strand  (14)  from  a 
melt (12)  having  a  die  (11)  of  a  refractory  material 
in  fluid  communication  with  said  melt  (12) 
through  which  said  strand  (14)  is  drawn,  a 
thermally  conductive  coolerbody  (15),  having  a 
first  end  portion  which  encompasses  said  die  (11) 
and  a  second  end  portion  which  encompasses 
only said  strand  (14)  at  a  position  beyond  the  end 
of  said  die  (11),  and  conduit  means  for  passing  a 
cooling  fluid  through  said  coolerbody,  the 
apparatus  comprising: 

0-ring  sealing  means  mounted  on  said  cooler- 
body  (15)  for  containing  said  cooling  fluid  within 
said  conduit  means;  said  0-ring  sealing  means 
having 

a  resilient  first  O-ring  (48)  surrounding  said  first 
end  portion  of  said  coolerbody  (15); 

an  annular  positioning  member  secured  to  said 
coolerbody  and  surrounding  said  first  0-ring  (48) 
in  compressive  engagement  therewith; 

a  resilient  second  O-ring  (49)  surrounding  said 
second  end  portion  of  said  coolerbody  (15);  and 

a  coupling  member  which  receives  said  second 
end  portion  of  said  coolerbody  (15)  and 
surrounds  said  second  0-ring  (49),  in  compres- 

sive engagement  therewith,  and 
thermal  barrier  means  within  said  coolerbody 

(15)  adjacent  said  O-ring  sealing  means. 
2.  The  casting  apparatus  as  set  forth  in  claim  1 

wherein  said  thermal  barrier  means  comprises: 
means  for  circulating  said  cooling  fluid  in  th^ 

regions  of  said  coolerbody  (15)  adjacent  both  said 
first  and  second  O-rings  (48,  49). 

3.  The  casting  apparatus  as  set  forth  in  claim  2 
wherein  said  means  for  circulating  forms  an 
extension  of  said  conduit  means. 

4.  The  casting  apparatus  according  to  claim  3 
wherein  said  thermal  barrier  means  further  com- 
prises: 

means  for  providing  air  gaps  (79,  81)  within 
said  coolerbody  in  the  region  between  said 
second  O-ring  (49)  and  said  strand  (14). 

5.  The  casting  apparatus  according  to  claim  4 
wherein  said  air  gap  providing  means  comprises: 

an  annular  shield  (77)  fixed  to  said  coupling 
member  and  protruding  within  a  recess  (78)  in 
said  second  end  portion  of  said  coolerbody  (15) 
so  as  to  enclose  said  strand  (14),  said  annular 
shield  (77)  having  an  outer  diameter  smaller  than 
the  dimensions  of  said  recess  (78)  and  an  inner 
diameter  greater  than  the  diameter  of  the  en- 
closed  strand  (14),  thereby  producing  a  first  air 
gap  (81)  between  said  strand  (14)  and  said  annu- 
lar  shield  (77),  and  a  second  air  gap  (79)  between 
said  coolerbody  (15)  and  said  annular  shield  (77). 

6.  The  cooled  apparatus  according  to  claim  5, 
wherein  said  annular  shield  (77)  has  a  thermal 
conductivity  less  than  that  of  said  coolerbody 
(15). 

7.  The  cooled  apparatus  according  to  claim  6, 
wherein  said  recess  (78)  has  a  shoulder  portion 
(93)  opposing  the  lower  end  of  said  annular  shield 
(77)  and  spaced  sufficiently  closely  thereto, 
whereby  a  vapor  seal  is  formed  by  said  lower  end 
of  said  shield  (77)  pressing  against  said  shoulder 
(93)  upon  thermal  expansion  of  said  shield  (77) 
during  operation  of  the  apparatus. 

8.  A  fluid  cooled  casting  apparatus  for  the 
continuous  casting  of  a  metallic  strand  (14)  from  a 
melt  (12),  having  a  die  (11)  of  a  refractory  material 
in  fluid  communication  with  said  melt  (12) 
through  which  said  strand  (14)  is  drawn,  a 
thermally  conductive  coolerbody  (15)  having  a 
first  end  portion  encompassing  said  die  (11)  and  a 
second  end  portion  encompassing  only  said 
strand  (14)  at  a  position  beyond  the  end  of  said 
die  (11),  and  a  conduit formed  within  said  cooler- 
body  for  accommodating  the  flow  of  a  cooling 
fluid  therethrough,  the  apparatus  comprising: 

a  resilient  first  0-ring  (14)  surrounding  said  first 
end  portion  of  said  coolerbody  (15)  adjacent  said 
conduit; 

an  annular  positioning  member  secured  to  said 
coolerbody  and  surrounding said  first  0-ring  (48), 
in  compressive  engagement  therewith,  thereby 
forming  a  first  seal  for  containing  said  cooling 
fluid  within  said  conduit; 

a  first  channel  (73)  formed  within  said  cooler- 
body  intermediate  said  first  0-ring  (48)  and  said 
die  (11),  said  first  channel  (73)  intersecting  said 



conduit  whereby  cooling  fluid  can  circulate  within 
said  first  channel  (73); 

a  resilient  second  0-ring  (49)  surrounding  said 
second  end  portion  of  said  coolerbody  (15),  adja- 
cent  said  conduit; 

a  coupling  member  receiving  said  second  end 
portion  of  said  coolerbody  (15)  and  surrounding 
said  second  O-ring  (49)  in  compressive  engage- 
ment therewith,  thereby forming  a  second  seal  for 
containing  said  cooling  fluid  within  said  conduit; 

a  second  channel  (75)  formed  within  said 
coolerbody  intermediate  said  second  O-ring  (49) 
and  said  strand  (14),  said  second  channel  (75) 
intersecting  said  conduit  whereby  cooling  fluid 
can  circulate  within  said  second  channel  (75);  and 

an  annular  shield  (77)  fixed  to  said  coupling 
member  and  protruding  within  a  recess  (78)  in 
said  second  end  portion  of  said  coolerbody  (15) 
so  as  to  enclose  said  strand  (14),  said  annular 
shield  (77)  having  an  outer  diameter  smaller  than 
the  dimensions  of  said  recess  (78)  and  an  inner 
diameter  greater  than  the  diameter  of  the  en- 
closed  strand  (14),  thereby  producing  a  first  air 
gap  (81)  between  said  strand  (14)  and  said  annu- 
lar  shield  (77),  and  a  second  air  gap  (79)  between 
said  coolerbody  (15)  and  said  annular shield  (77). 

1.  Flüssigkeitsgekühlte  Gießeinrichtung  für  das 
kontinuierliche  Gießen  eines  Metallstranges  (14) 
aus  einer  Schmelze  (12)  mit  einer  aus  einem 
feuerfesten  Material  bestehenden  und  in  Kontakt 
mit  der  flüssigen  Schmelze  (12)  stehenden  Form 
(11),  durch  die  der  Strang  (14)  gezogen  wird,  mit 
einem  wärmeleitfähigen  Kühlkörper  (15),  welcher 
einen  ersten  Endbereich  hat,  der  die  Form  (11) 
umgibt,  und  einen  zweiten  Endbereich,  der  in 
einer  jenseits  vom  Ende  der  Form  (11)  befind- 
lichen  Position  lediglich  den  Strang  (14)  umgibt, 
und  mit  Leitungseinrichtungen  zum  Hindurch- 
leiten  einer  Kühlflüssigkeit  durch  den  Kühlkörper, 
wobei  diese  Einrichtung  (folgende  Elemente)  um- 
fasst:  O-Ring-Dichtungseinrichtungen,  die  an 
dem  Kühlkörper  (15)  montiert  sind,  um  die  Kühl- 
flüssigkeit  in  den  Leitungseinrichtungen  zurück- 
zuhalten,  wobei  die  O-Ring-Dichtungseinrich- 
tungen  (folgende  Elemente)  umfassen: 

einen  elastischen  ersten  O-Ring  (48),  der  den 
ersten  Endbereich  des  Kühlkörpers  (15)  umgibt; 

ein  ringförmiges  Positionierelement,  welches 
an  dem  Kühlkörper  befestigt  ist  und  den  ersten  0- 
Ring  (48)  derart  umgibt,  daß  es  damit  in  Eingriff 
steht  und  ihn  zusammendrückt; 

einen  elastischen  zweiten  O-Ring  (49),  der  den 
zweiten  Endbereich  des  Kühlkörpers  (15)  umgibt; 

und  ein  Kupplungselement,  welches  den  zwei- 
ten  Endbereich  des  Kühlkörpers  (15)  aufnimmt 
und  den  zweiten  O-Ring  (48)  derart  umgibt,  daß 
es  mit  diesem  in  Eingriff  steht  und  ihn  zusammen- 
drückt;  und 

Wärmeabschirmeinrichtungen  innerhalb  des 
Kühlkörpers  (15),  angrenzend  an  die  O-Ring-Dich- 
tungseinrichtungen. 

2.  Gießeinrichtung  gemäß  Anspruch  1,  bei  der 

die  Wärmeabschirmeinrichtungen  umfassen: 
Einrichtungen  zum  Zirkulierenlassen  der  Kühl- 

flüssigkeit  in  den  Bereichen  des  Kühlkörpers  (15), 
die  an  den  ersten  und  den  zweiten  O-Ring  (48,49) 
angrenzen. 

3.  Gießeinrichtung  gemäß  Anspruch  2,  bei  der 
die  Einrichtungen  zum  Zirkulierenlassen  (der 
Kühlflüssigkeit)  eine  Verlängerung  der  Leitungs- 
einrichtungen  bilden. 

4.  Gießeinrichtung  gemäß  Anspruch  3,  bei  der 
die  Wärmeabschirmeinrichtungen  weiterhin  um- 
fassen: 

Einrichtungen  zum  Schaffen  von  Luftspalten 
(79, 81 )  innerhalb  des  Kühlkörpers  in  dem  Bereich 
zwischen  dem  zweiten  O-Ring  (49)  und  dem 
Strang  (14). 

5.  Gießeinrichtung  gemäß  Anspruch  4,  bei  der 
die  Einrichtungen  zum  Schaffen  der  Luftspalte 
umfassen: 

eine  ringförmige  Abschirmung  (77),  die  an  dem 
Kupplungselement  befestigt  ist  und  in  eine Aus- 
sparung  (78)  im  zweiten  Endbereich  des  Kühl- 
körpers  (15)  derart  vorsteht,  daß  sie  den  Strang 
(14)  umschließt,  wobei  die  ringförmige  Abschir- 
mung  (77)  einen  Außendurchmesser  hat,  der 
kleiner  ist  als  die  Abmessungen  der  Aussparung 
(78),  und  einen  Innendurchmesser,  der  größer  ist 
als  der  Durchmesser  des  umschlossenen  Stran- 
ges  (14),  wodurch  ein  erster  Luftspalt  (81)  zwi- 
schen  dem  Strang  (14)  und  der  rinförmigen  Ab- 
schirmung  (77)  erzeugt  wird  und  ein  zweiter  Luft- 
spalt  (79)  zwischen  dem  Kühlkörper  (15)  und  der 
ringförmigen  Abschirmung  (77). 

6.  Die  gekühlte  Einrichtung  gemäß  Anspruch  5, 
bei  der  die  ringförmige  Abschirmung  (77)  ein 
Wärmeleitfähigkeit  hat,  die  geringer  ist  als  die- 
jenige  des  Kühlkörpers  (15). 

7.  Gekühlte  Einrichtung  gemäß  Anspruch  7,  bei 
der  die  Aussparung  (78)  einen  Schulterteil  (93)  be- 
sitzt,  der  dem  unteren  Ende  der  ringförmigen  Ab- 
schirmung  (77)  gegenüberliegt  und  von  dieser 
einen  hinreichend  kleinen  Abstand  hat,  so  daß 
eine  Dampfdichtung  geschaffen  wird,  indem  sich 
das  untere  Ende  der  Abschirmung  (77)  gegen  die 
Schulter  (93)  presst,  wenn  während  des  Betriebs 
der  Einrichtung  eine  Wärmedehnung  der  Abschir- 
mung  (77)  eintritt. 

8.  Flüssigkeitsgekühlte  Gießeinrichtung  für  das 
kontinuierliche  Gießen  eines  metallisches  Stran- 
ges  (14)  aus  einer  Schmelze  (12)  mit  einer  aus 
feuerfestem  Material  bestehenden,  in  Kontakt  mit 
der flüssigen  Schmelze  (12)  stehenden  Form  (11), 
durch  die  der  Strang  (14)  gezogen  wird,  mit einem 
wärmeleitenden  Kühlkörper (15)  mit  einem  ersten 
Endbereich,  der  die  Form  (11)  umgibt,  und  mit 
einem  zweiten  Endbereich,  der  in  einer  Position 
jenseits  des  Endes  der  Form  (11)  lediglich  den 
Strang  (14)  umgibt  und  mit  einer  in  dem  Kühl- 
körper  ausgebildeten  Leitung  zur  Aufnahme  einer 
hindurchfließenden  Strömung  einer  Kühlflüssig- 
keit,  wobei  die  Einrichtung  (folgende  Elemente) 
umfasst: 

einen  elastischen  ersten  O-Ring  (14),  der  den 
ersten  Endbereich  des  Kühlkörpers  (14),  angrenz- 
end  an  die  Leitung  umgibt; 



ein  ringförmiges  Positionierelement,  welches 
an  dem  Kühlkörper  befestigt  ist  und  den  ersten  O- 
Ring  (48)  umgibt  und  derart  mit  diesem  in  Kontakt 
steht  und  ihn  zusammenpresst,  daß  eine  erste 
Dichtung  zum  Zurückhalten  der  Kühlflüssigkeit  in 
der  Leitung  geschaffen  wird; 

einen  ersten  Kanal  (73),  der  in  dem  Kühlkörper 
zwischen  dem  ersten  O-Ring  (48)  und  der  Form 
(11)  ausgebildet  ist,  wobei  der  erste  Kanal  (73)  die 
Leitung  schneidet,  so  daß  die  Kühlflüssigkeit  in 
dem  ersten  Kanal  (73)  zirkulieren  kann; 

einen  elastischen  zweiten  O-Ring  (49),  der  den 
zweiten  Endbereich  des  Kühlkörpers  (15),  an- 
grenzend  an  die  Leitung,  umgibt; 

ein  Kupplungselement,  welches  den  zweiten 
Endbereich  des  Kühlkörpers  (15)  aufnimmt  und 
den  zweiten  O-Ring  (49)  umgibt,  wobei  es  mit 
diesem  in  Kontakt  steht  und  ihn  zusammenpresst, 
so  daß  eine  zweite  Dichtung  zum  Zurückhalten 
der  Kühlflüssigkeit  in  der  Leitung  geschaffen 
wird; 

einen  zweiten  Kanal  (75),  der  in  dem  Kühlkörper 
zwischen  dem  zweiten  O-Ring  (49)  und  dem 
Strang  (14)  ausgebildet  ist,  wobei  dieser  zweite 
Kanal  (75)  die  Leitung  schneidet,  so  daß  Kühl- 
flüssigkeit  in  dem  zweiten  Kanal  (75)  zirkulieren 
kann;  und 

eine  ringförmige  Abschirmung  (77),  die  an  dem 
Kupplungselement  befestigt  ist  und  in  eine  Aus- 
sparung  (78)  in  dem  zweiten  Endbereich  des  Kühl- 
körpers  (15)  derart  vorsteht,  daß  sie  den  Strang 
(14)  umgibt,  wobei  die  ringförmige  Abschirmung 
(77)  eine  Außendurchmesser  hat,  der  kleiner  ist 
als  die  Abmessungen  der  Aussparung  (78),  und 
einen  Innendurchmesser,  der  größer  ist  als  der 
Durchmesser  des  umschlossenen  Stranges  (14), 
wodurch  ein  erster  Luftspalt  (81)  zwischen  dem 
Strang  (14)  und  der  ringförmigen  Abschirmung 
(77)  geschaffen  wird  und  ein  zweiter  Ringspalt 
(79)  zwischen  dem  Kühlkörper  (15)  und  der  ring- 
förmigen  Abschirmung  (77). 

1.  Appareil  de  coulée  refroidi  par  un  fluide  pour 
la  coulée  continue  d'un  toron  métallique  (14)  à 
partir  d'une  masse  fondue  (12)  ayant  une  filière 
(11)  en  un  matériau  réfractaire  en  communication 
de  fluide  avec  ladite  masse  fondue  (12)  et  au 
travers  de  laquelle  ledit  toron  (14)  est  étiré,  un 
corps  réfrigérant  (15)  conducteur  de  la  chaleur, 
ayant  une  première  partie  d'extrémité  qui  entoure 
ladite  filière  (11)  et  une  seconde  partie  d'extrémité 
qui  n'entoure  que  ledit  toron  (14)  en  une  position 
au-delà  de  l'extrémité  de  ladite  filière  (11),  et  des 
moyens  formant  conduit  pour  la  circulation  d'un 
fluide  de  refroidissement  au  travers  dudit  corps 
réfrigérant,  ledit  appareil  comprenant: 

des  moyens  d'étanchéité  annulaires  montés  sur 
ledit  corps  réfrigérant  (15)  pour  isoler  ledit  fluide 
de  refroidissement  à  l'intérieur  desdits  moyens 
formant  conduit;  lesdits  moyens  d'étanchéité 
annulaires  comprenant 

un  premier  joint  annulaire  élastique  (48)  en- 

tourant  ladite  première  partie  d'extrémité  dudit 
corps  réfrigérant  (15); 

un  élément  de  positionnement  annulaire  fixé 
audit  corps  réfrigérant  et  entourant  ledit  premier 
joint  annulaire  (48)  et  en  contact  de  compression 
avec  ce  dernier; 

un  second  joint  annulaire  élastique  (49)  entou- 
rant  ladite  seconde  partie  d'extrémité  dudit  corps 
réfrigérant  (15);  et 

un  élément  d'accouplement  recevant  ladite 
seconde  partie  d'extrémité  dudit  corps  réfrigérant 
(15)  et  entourant  ledit  second  joint  annulaire  (49), 
en  contact  de  compression  avec  lui,  et 

des  moyens  formant  barrière  thermique  à 
l'intérieur  dudit  corps  réfrigérant  (15)  au  voisi- 
nage  desdits  moyens  d'étanchéité  annulaires. 

2.  Appareil  de  coulée  selon  la  revendication  1, 
caractérisé  en  ce  que  lesdits  moyens  formant 
barrière  thermique  comprennent: 

des  moyens  pour faire  circuler  ledit fluide  de  re- 
froidissement  dans  les  régions  dudit  corps 
réfrigérant  (15)  voisines  desdits  premier  et 
second  joints  annulaires  (48,  49). 

3.  Appareil  de  coulée  selon  la  revendication  2, 
caractérisé  en  ce  que  lesdits  moyens  de  circula- 
tion  constituent  une  prolongation  desdits  moyens 
formant  conduit. 

4.  Appareil  de  coulée  selon  la  revendication  3, 
caractérisé  en  ce  que  lesdits  moyens  formant  bar- 
rière  thermique  comprennent  en  outre: 

des  moyens  pour  créer  des  espaces  d'air  (79, 
81)  à  l'intérieur  du  corps  réfrigérant  dans  la  région 
comprise  entre  ledit  second  joint  annulaire  (49)  et 
ledit  toron  (14). 

5.  Appareil  de  coulée  selon  la  revendication  4, 
caractérisé  en  ce  que  lesdits  moyens  créant  un 
espace  d'air  comprennent: 

un  écran  annulaire  (77)  fixé  audit  élément 
d'accouplement  et  se  projetant  à  l'intérieur  d'un 
évidement  (78)  dans  la  seconde  partie  d'extrémité 
dudit  corps  réfrigérant  (15)  de  manière  à  entourer 
ledit toron  (14),  ledit  écran  annulaire  (77)  ayant  un 
diamètre  externe  plus  petit  que  les  dimensions 
dudit  évidement  (78)  et  un  diamètre  interne  supé- 
rieur  au  diamètre  du  toron  entouré  (14),  réalisant 
ainsi  un  premier  espace  d'air  (81)  entre  ledit toron 
(14)  et  ledit  écran  annulaire  (77),  et  un  second 
espace  d'air  (79)  entre  ledit  corps  réfrigérant  (15) 
et  ledit  écran  annulaire  (77). 

6.  Appareil  refroidi  selon  la  revendication  5, 
caractérisé  en  ce  que  ledit  écran  annulaire  (77)  a 
une  conductibilité  thermique  inférieure  à  celle 
dudit  corps  réfrigérant  (15). 

7.  Appareil  refroidi  selon  la  revendication  6, 
caractérisé  en  ce  que  ledit  évidement  (78)  a  une 
partie  formant  épaulement  (93)  faisant  face  à 
l'extrémité  inférieure  dudit  écran  annulaire  (77)  et 
suffisamment  proche  de  celui-ci,  grâce  à  quoi  un 
joint  pour  vapeurs  est  formé  entre  ladite  extrè- 
mité  inférieure  dudit  écran  (77)  venant  se  presser 
contre  ledit  épaulement  (93)  lors  de  la  dilatation 
thermique  dudit  écran  (77)  pendant  le  fonctionne- 
ment  de  l'appareil. 

8.  Appareil  de  coulée  refroidi  par  un  fluide  pour 
la  coulée  continue  d'un  toron  métallique  (14)  à 



partir  d'une  masse  fondue  (12)  ayant  une  filière 
(11)  en  un  matériau  réfractaire  en  communication 
de  fluide  avec  ladite  masse  fondue  (12)  et  au 
travers  de  laquelle  ledit  toron  (14)  est  étiré,  un 
corps  réfrigérant  (15)  conducteur  de  la  chaleur, . 
ayant  une  première  partie  d'extrémité  qui  entoure 
ladite  filière  (11)  et  une  seconde  partie  d'extrémité 
qui  n'entoure  que  ledit  toron  (14)  en  une  position 
au-delà  de  l'extrémité  de  ladite  filière  (11),  et  un 
conduit  formé  à  l'intérieur  dudit  corps  réfrigerant 
pour  la  circulation  d'un  fluide  de  refroidissement 
au  travers  dudit  corps  réfrigérant,  ledit  appareil 
comprenant: 

un  premier  joint  annulaire  élastique  (48)  entou- 
rant  ladite  première  partie  d'extrémité  dudit  corps 
réfrigérant  (15)  au  voisinage  dudit  conduit; 

un  élément  de  positionnement  annulaire  fixé 
audit  corps  réfrigérant  et  entourant  ledit  premier 
joint  annulaire  (48),  en  contact  de  compression 
avec  lui,  formant  ainsi  un  premier  joint  pour  isoler 
ledit  fluide  de  refroidissement  à  l'intérieur  dudit 
conduit; 

un  premier  canal  (73)  formé  à  l'intérieur  dudit 
corps  réfrigérant  intermédiaire  entre  ledit  premier 
joint  annulaire  (48)  et  ladite  filière  (11),  ledit 
premier  canal  (73)  intersectant  ledit  conduit  grâce 
à  quoi  le  fluide  de  refroidissement  peut  circuler  à 
l'intérieur  dudit  premier  canal  (73); 

un  second  joint  annulaire  élastique  (49)  entou- 
rant  ladite  seconde  partie  d'extrémité  dudit  corps 
réfrigerant  (15)  au  voisinage  dudit  conduit; 

un  élément  d'accouplement  recevant  ladite 
seconde  partie  d'extrémité  dudit  corps  réfrigérant 
(15)  et  entourant  ledit  second  joint  annulaire  (49) 
en  contacτ  de  compression  avec  lui,  formant  ainsi 
un  second  joint  pour  isoler  ledit  fluide  de  re- 
froidissement  à  l'intérieur  dudit  conduit; 

un  second  canal  (75)  formé  à  l'intérieur  du 
corps  réfrigérant  intermédiaire  entre  ledit  second 
joint  annulaire  (49)  et  ledit  toron  (14),  ledit  second 
canal  (75)  intersectant  ledit  conduit,  grâce  à  quoi 
le  fluide  de  refroidissement  peut  circuler  à  l'inté- 
rieur  dudit  second  canal  (75);  et 

un  écran  annulaire  (77)  fixé  audit  élément 
d'accouplement  et  se  projetant  à  l'intérieur  d'un 
évidement  (78)  prévu  dans  ladite  seconde  partie 
d'extrémité  dudit  corps  réfrigérant  (15)  de  ma- 
nière  à  entourer  ledit  toron  (14),  ledit  écran  annu- 
laire  (77)  ayant  un  diamètre  externe  plus  petit  que 
les  dimensions  dudit  évidement  (78)  et  un  diamè- 
tre  interne  plus  grand  que  le  diamètre  du  toron 
entouré  (14),  grâce  à  quoi  il  est  crée  un  premier 
espace  d'air  (81)  entre  ledit  toron  (14)  et  ledit 
écran  annulaire  (77),  et  un  second  espace  d'air 
(79)  entre  ledit  corps  réfrigérant  (15)  et  ledit  écran 
annulaire  (77). 
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