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©  A  method  and  a  device  for  compensating  for  loss  of 
metallostatic  pressure  during  the  casting  of  molten  metal  1 
under  gas  pressure  from  a  slit  5  in  a  container  3  onto  a  mov- 
ing  chilled  surface  6  in  which  some  of  the  molten  metal  1  is 
allowed  to  penetrate  into  a  chamber  12  maintained  at  a  gas 
pressure  different  from  the  gas  pressure  in  the  container  3 
and  the  extent  to  which  the  metal  1  penetrates  into  the  cham- 
ber  12  Is  used  to  control  an  increasing  or  a  decreasing  of  the 
gas  pressure  in  the  container  3  to  compensate  for  the  loss  of 

01  metallostatic  pressure.  Preferably  the  extent  of  penetration 
is  sensed  by  an  electrically  conductive  probe  13  which  is  part 
of  a  circuit  closable  by  the  molten  metal  1  coming  into  contact 

g£  with  the  probe  13. 
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This  i nven t ion   r e l a t e s   to  a  method  and  a  device  f o r  

compensa t ing   for  loss  of  m e t a l l o s t a t i c   p r e s su re   during  cas t ing   o f  

molten  metal  under  p o s i t i v e   or  nega t i ve   gas  p re s su re   from  a  s l i t  

in  a  c o n t a i n e r   onto  a  moving  c h i l l e d   s u r f a c e .  

Apparatus  and  p rocesses   for  making  wire  or  s t r i p   by 

c a s t i n g   molten  metal  from  a  s l i t   in  a  c o n t a i n e r   onto  a  moving 

c h i l l e d   sur face   are  desc r ibed   in  United  S ta tes   p a t e n t  

s p e c i f i c a t i o n s   3  522  836  and  4  142  571,  the  con ten t s   of  which  a r e  

he re in   i n c o r p o r a t e d   by  r e f e r e n c e .   The  dimensions  ( e s p e c i a l l y   t h e  

t h i c k n e s s )   of  the  cast   products   are  very  s e n s i t i v e   to  v a r i a t i o n s  

in  the  m e t a l l o s t a t i c   p r e s su re   at  the  s l i t   which  means  that  i t   i s  

e s s e n t i a l   to  compensate  quickly   and  s e n s i t i v e l y   for  the  loss  o f  



m e t a l l o s t a t i c   p r e s su re   which  occurs  when  the  level   of  molten  m e t a l  

in  the  con t a ine r   f a l l s   as  a  r e s u l t   of  molten  metal  being  consumed 

by  the  p rocess .   Compensation  is  achieved  by  i n c r e a s i n g   t h e  

p r e s s u r e   of  the  gas  above  the  molten  metal  but  i t   has  p r o v e d  

d i f f i c u l t   to  avoid  ove r -compensa t ion   and  to  achieve  a  s teady  and 

c o n t r o l l e d   i nc rease   in  p r e s s u r e .   It  is  an  objec t   of  t h i s  

i n v e n t i o n   to  provide  a  method  and  a  device  for  compensat ing  f o r  

the  loss  of  m e t a l l o s t a t i c   p ressure   which  enables   the  changes  i n  

gas  p r e s su re   above  the  molten  metal  to  be  i n i t i a t e d   by  changes  i n  

the  m e t a l l o s t a t i c   p ressure   in  the  molten  metal  so  t h a t  

compensat ion  becomes  automatic   and  is  a cco rd ing ly   both  rapid  and 

s e n s i t i v e   to  small  v a r i a t i o n s   in  m e t a l l o s t a t i c   p r e s s u r e .  

A  f u r t h e r   problem  a s s o c i a t e d   with  metal  c a s t i n g  

p r o c e s s e s   of  th is   type  is  that   mon i to r ing   the  t h i c k n e s s   of  t h e  

metal   ca s t ing   by  mechanical   means  is  d i f f i c u l t .   Therefore   i t   i s  

an  ob jec t   of  a  re f inement   of  th i s   i nven t ion   to  provide  a  method 

and  a  device  for  moni tor ing  the  t h i cknes s   of  the  c a s t i n g   by 

r e f e r e n c e   to  the  ra te   of  i n c r e a s e   in  the  gas  p ressure   in  t h e  

c o n t a i n e r .  

Accordingly   this   i n v e n t i o n   provides  in  a  process   f o r  

c a s t i n g   molten  metal  under  ( p o s i t i v e   or  nega t ive )   gas  p r e s s u r e  

from  a  s l i t   in  a  c o n t a i n e r   onto  a  moving  c h i l l e d   s u r f a c e ,   a  method 

for  compensat ing  for  pressure   v a r i a t i o n s   in  the  molten  metal  by 

va ry ing   the  gas  p ressure   in  the  c o n t a i n e r   wherein  the  method 



c o m p r i s e s  

a)  a l lowing  a  p o r t i o n   of  the  molten  metal  to  p e n e t r a t e   a 

chamber  in  which  there   is  a  gas  p re s su re   d i f f e r e n t   f rom 

the  gas  p ressure   in  the  c o n t a i n e r   whereby  the  d i s t a n c e  

p e n e t r a t e d   by  the  molten  metal  depends  on  the  ga s  

p ressure   in  the  chamber  and  on  the  combinat ion   of  t h e  

p ressure   of  the  gas  in  the  c o n t a i n e r   with  t h e  

m e t a l l o s t a t i c   p r e s s u r e   in  the  molten  m e t a l ,  

b)  sensing  the  p resence   of  molten  metal  in  the  chamber 

by  means  which  produces  a  response  when  the  molten  m e t a l  

f a i l s   to  p e n e t r a t e   to  at  l e a s t   a  p r e - d e t e r m i n e d   d i s t a n c e  

into  the  chamber  and  produces  a  c o u n t e r - r e s p o n s e   when 

the  molten  metal   p e n e t r a t e s   to  or  beyond  t h e  

p r e - d e t e r m i n e d   d i s t a n c e   and 

c)  using  the  reponse  to  a c tua t e   p re s su re   varying  means 

to  i nc rea se   the  gas  p r e s su re   in  the  c o n t a i n e r   and  u s i n g  

the  c o u n t e r - r e s p o n s e   to  a c tua t e   p re s su re   vary ing   means 

to  decrease   the  gas  p r e s su re   in  the  c o n t a i n e r .  

In  th is   way  the  compensat ing   change  in  gas  p r e s s u r e   in  t h e  

c o n t a i n e r   is  determined  by  the  ex ten t   of  the  p e n e t r a t i o n   of  t h e  

molten  metal  into  the  chamber  which  in  turn  is  de te rmined   in  p a r t  

by  the  m e t a l l o s t a t i c   p r e s s u r e   in  the  molten  meta l .   For  e x a m p l e ,  



a  f a l l   in  m e t a l l o s t a t i c   p re s su re   r e s u l t s   in  molten  m e t a l  

r e t r e a t i n g   from  the  chamber  and  as  it   moves  away  from  t h e  

p r e - d e t e r m i n e d   d i s t a n c e ,   the  sensing  means  produces  a  r e s p o n s e  

which  a c t u a t e s   the  p r e s s u r e   varying  means  to  i n c r e a s e   the  gas  

p r e s s u r e   in  the  c o n t a i n e r   so  compensat ing  a u t o m a t i c a l l y   for  t h e  

f a l l   in  m e t a l l o s t a t i c   p r e s s u r e .   On  the  o ther   hand,  an  e x c e s s i v e  

i n c r e a s e   in  the  combina t ion   of  gas  p re s su re   and  m e t a l l o s t a t i c  

p r e s su re   in  the  c o n t a i n e r   (caused  for  example  by  o v e r -  

compensa t ion)   causes  molten  metal  to  move  back  into  the  chamber 

producing  a  c o u n t e r - r e s p o n s e   as  the  p r e - d e t e r m i n e d   d i s t a n c e   i s  

reached  and  a  consequent   decrease  in  gas  p r e s su re   in  t h e  

c o n t a i n e r .   The  system  qu ick ly   s e t t l e s   down  to  a  s t a t e   in  which 

the  molten  metal  o s c i l l a t e s   to  and  from  the  p r e - d e t e r m i n e d  

d i s t a n c e   with  a  v a n i s h i n g l y   small  ampl i tude  so  tha t   the  sys t em 

responds  quickly  and  s e n s i t i v e l y   to  over-   or  u n d e r - c o m p e n s a t i o n  

with  the  net  r e s u l t   t ha t   the  gas  p r e s su re   in  the  c o n t a i n e r   i s  

i n c r e a s e d   very  s t e a d i l y   as  the  molten  metal  is  consumed  by  t h e  

c a s t i n g   p rocess .   It  is  p r e f e r r e d   that   at  l e a s t   at  the  s t a r t   o f  

the  p rocess ,   the  gas  p r e s s u r e   in  the  chamber  is  g r e a t e r   than  t h e  

gas  p re s su re   in  the  c o n t a i n e r .  

This  i n v e n t i o n   a lso  provides  an  appa ra tu s   for  c a s t i n g  

molten  metal  under  ( p o s i t i v e   or  nega t ive )   gas  p r e s s u r e   from  a  s l i t  

in  a  con t a ine r   onto  a  moving  c h i l l e d   s u r f a c e ,   a  device  f o r  

compensat ing  for  p r e s s u r e   v a r i a t i o n s   in  the  molten  metal  by 

vary ing   the  gas  p r e s s u r e   in  the  c o n t a i n e r   wherein  the  d e v i c e  



c o m p r i s e s  

a)  a  chamber  in  communication  with  the  c o n t a i n e r   so  t h a t  

molten  metal  from  the  c o n t a i n e r   can  p e n e t r a t e   into  t h e  

chamber ,  

b)  means  for  e s t a b l i s h i n g   wi th in   the  chamber  a  gas  

p ressure   d i f f e r e n t   from  the  gas  p r e s s u r e   in  t h e  

c o n t a i n e r ,  

c)  sensing  means  for  producing  a  response  when  t he  

molten  metal   f a i l s   to  p e n e t r a t e   to  at  l eas t   a 

p r e - d e t e r m i n e d   d i s t ance   into  the  chamber  and  f o r  

producing  a  c o u n t e r - r e s p o n s e   when  the  molten  m e t a l  

p e n e t r a t e s   to  or  beyond  the  p r e - d e t e r m i n e d   d i s t a n c e ,  

d)  p r e s s u r e   varying  means  for  i n c r e a s i n g   or  d e c r e a s i n g  

the  gas  p r e s s u r e   in  the  c o n t a i n e r   and 

e)  a c t u a t i n g   means  by  which  a  response   from  the  s e n s i n g  

means  causes  the  p ressure   varying  means  to  i nc r ea se   t h e  

gas  p r e s s u r e   in  the  c o n t a i n e r   and  by  which  a 

c o u n t e r - r e s p o n s e   from  the  sens ing   means  causes  t h e  

p re s su re   vary ing   means  to  dec rease   the  p r e s s u r e   in  t h e  

c o n t a i n e r .  



P r e f e r a b l y   the  chamber  is  def ined  by  a  s leeve   e x t e n d i n g  

( p r e f e r a b l y   v e r t i c a l l y )   downwards  into  the  c o n t a i n e r   and  having  an 

open  lower  end  through  which  the  chamber  is  in  communication  w i t h  

the  c o n t a i n e r .   P r e f e r a b l y   the  lower  end  of  the  s leeve   is  no  more 

than  10mm  from  the  base  of  the  c o n t a i n e r .  

The  s ens ing   means  may  be  for  example  a  f l o a t   hinged  a t  

the  p r e - d e t e r m i n e d   d i s t ance   into  the  chamber  so  that   as  mo l t en  

metal   r e t r e a t s   from  the  p r e - d e t e r m i n e d   d i s t a n c e ,   the  f l o a t  

produces  a  r esponse   by  f a l l i n g .   A l t e r n a t i v e l y ,   as  molten  m e t a l  

advances  to  the  p re -de te rmined   d i s t a n c e   the  f l o a t   produces  a  

c o u n t e r - r e s p o n s e   by  r i s i n g .   The  f l oa t   can  be  l inked   m e c h a n i c a l l y  

to  the  a c t u a t i n g   means  for  the  p re s su re   vary ing   means  so  that  t h e  

f a l l   (ie  r e sponse )   causes  the  p re s su re   vary ing   means  to  i n c r e a s e  

p r e s s u r e   in  the  c o n t a i n e r   wh i l s t   the  r i se   (ie  c o u n t e r - r e s p o n s e )  

has  the  o p p o s i t e   e f f e c t .  

P r e f e r a b l y   the  molten  metal  is  sensed  e l e c t r i c a l l y   by 

means  of  an  e l e c t r i c a l l y   conduct ive   probe  which  extends  downwards 

into  the  chamber  to  the  p r e -de t e rmined   d i s t a n c e   and  forms  part  o f  

an  e l e c t r i c a l   c i r c u i t   which  also  i nc ludes   the  molten  metal  such  

tha t   when  the  molten  metal  con tac t s   the  probe  the  c i r c u i t   i s  

c losed   and  c u r r e n t   can  flow  between  the  metal  and  the  probe  and 

when  the  metal  does  not  contac t   the  probe  the  c i r c u i t   is  open  and 

no  c u r r e n t   f lows.   Therefore  when  the  molten  metal  r e t r e a t s   away 

from  con tac t   with  the  probe,  the  response  produced  is  a  loss  o f  



c u r r e n t   and  when  the  molten  metal  moves  back  into  con t ac t ,   t h e  

c o u n t e r - r e s p o n s e   produced  is  a  c u r r e n t   flow.  The  presence  o r  

absence  of  a  cu r ren t   can  be  used  to  o p e r a t e   e l e c t r i c a l   a c t u a t i n g  

means  for  the  p ressure   varying  means  in  such  a  way  that   t h e  

absence  of  cu r r en t   causes  the  a c t u a t i n g   means  (for  example  a 

s o l e n o i d )   to  cause  the  p re s su re   vary ing   means  to  i nc rease   ga s  

p r e s s u r e   in  the  c o n t a i n e r   and  the  presence   of  cur ren t   causes  t h e  

o p p o s i t e   e f f e c t s .  

The  p ressure   varying  means  may  be  any  means  capable  o f  

i n c r e a s i n g   or  dec rea s ing   the  gas  p r e s s u r e   in  the  con t a ine r   on 

demand  from  the  a c t u a t i n g   means.  The  s i m p l e s t   means  comprises  a 

p r e s s u r i s i n g   l ine  and  an  evacua t ing   l ine   each  c losab le   by  v a l v e s  

or  by  a  common  valve  in  such  a  way  tha t   when  the  p r e s s u r i s i n g   l i n e  

is  open  the  evacua t ing   l ine   is  closed  and  vice  v e r s a .  

The  chamber  may  be  open  to  a tmosphere  or  it   may  be 

c losed   so  that   i t   can  be  p r e s s u r i s e d   to  s u p e r - a t m o s p h e r i c  

p r e s s u r e s .   The  use  of  s u p e r - a t m o s p h e r i c   p r e s su re   in  the  chamber 

pe rmi t s   h igher   gas  p r e s s u r e s   to  be  used  in  the  con ta ine r   which  i n  

turn   leads   to  f a s t e r   c a s t i n g   of  the  molten  metal  through  t h e  

s l i t .   A  c losed   chamber  also  f a c i l i t a t e s   the  use  of  an  i ne r t   ga s  

which  may  be  necessa ry   if  the  molten  metal   is  r e a c t i v e   to  a i r .  

Likewise  the  gas  in  the  c o n t a i n e r   may  need  to  be  i n e r t .  

The  t h i cknes s   of  the  metal  c a s t i n g   depends  on  v a r i o u s  



p a r a m e t e r s   such  as  the  speed  at  which  the  c h i l l e d   su r f ace   moves ,  

the  d imensions   of  the  s l i t ,   the  c l e a r a n c e   between  the  c h i l l e d  

s u r f a c e   and  the  s l i t ,   the  nature  of  the  molten  metal  ( for   example  

i t s   v i s c o s i t y   and  d e n s i t y )   and  the  combined  gas  and  m e t a l l o s t a t i c  

p r e s s u r e s   in  the  c o n t a i n e r .   In  normal  p r a c t i c e ,   these  p a r a m e t e r s  

can  be  p r e - s e l e c t e d   and  kept  cons tan t   except   for  the  m e t a l l o s t a t i c  

p r e s s u r e   which  dec reases   as  the  molten  metal  is  consumed  by  t h e  

p rocess   and  the  gas  p r e s su re   which  is  i nc reased   to  compensate  f o r  

the  loss   of  m e t a l l o s t a t i c   p r e s s u r e .   Therefore   in  normal  p r a c t i c e  

(when  in  p a r t i c u l a r   the  dimensions  of  the  s l i t   and  the  speed  o f  

the  c h i l l e d   su r face   are  kept  c o n s t a n t )   the  rate  at  which  metal  i s  

cas t   and  t h e r e f o r e   the  t h i cknes s   of  the  metal  c a s t i ng   is  d i r e c t l y  

p r o p o r t i o n a l   to  the  ra te   of  i n c r e a s e   in  the  gas  p r e s s u r e .   More 

i m p o r t a n t l y ,   such  is  the  s t e a d i n e s s   with  which  the  method  and 

device   of  th is   i n v e n t i o n   enable  the  gas  p ressure   to  be  i n c r e a s e d  

tha t   i t   has  been  d i s cove red   that   the  r a t e   of  i nc r ea se   of  the  g a s  

p r e s s u r e   in  the  c o n t a i n e r   can  be  used  as  an  a ccu ra t e   monitor   o f  

the  t h i c k n e s s   of  the  metal  c a s t i n g .   This  avoids  the  need  to  u s e  

compl i ca t ed   t h i c k n e s s - m o n i t o r i n g   systems  downstream  of  the  s l i t .  

Accord ing ly   it   is  p r e f e r r e d   to  provide   the  appara tus   with  means 

for  measuring  the  gas  p ressure   in  the  c o n t a i n e r   and  more 

p r e f e r a b l y   with  means  for  measuring  the  rate   of  i n c r e a s e   of  t h e  

gas  p r e s s u r e .  

The  i n v e n t i o n   is  i l l u s t r a t e d   by  the  fo l lowing  embodiment 

which  is  d e sc r i bed   with  r e f e r ence   to  the  drawing.  The  drawing  i s  



a  d iagrammat ic   r e p r e s e n t a t i o n   of  an  appara tus   i n c o r p o r a t i n g   a  

device   accord ing   to  this   i n v e n t i o n .  

The  drawing  shows  appa ra tu s   of  the  type  used  for  c a s t i n g  

molten  metal  1  into  metal  s t r i p   2.  Molten  metal  1  is  c o n t a i n e d  

w i th in   c o n t a i n e r   3  under  p r e s su re   of  a  gas  in  space  4  and  c a s t  

from  s l i t   5  onto  a  moving  c h i l l e d   sur face   6  p rovided   by  wheel  7 

which  r o t a t e s   in  the  d i r e c t i o n   shown  by  the  arrow.  As  m o l t e n  

metal   1  is  consumed  in  the  manufac ture   of  s t r i p   2,  so  l eve l   8  o f  

metal   1  in  c o n t a i n e r   3  f a l l s   reduc ing   the  m e t a l l o s t a t i c   p r e s s u r e  

in  molten  metal  1  at  s l i t   5.  To  avoid  reducing  the  t h i c k n e s s   o f  

s t r i p   2,  it  is  neces sa ry   to  compensate  for  the  r e d u c t i o n   i n  

m e t a l l o s t a t i c   p r e s su re   by  i n c r e a s i n g   the  gas  p r e s s u r e   in  space  4 .  

This  is  done  by  i n t r o d u c i n g   gas  from  a  p r e s s u r i s i n g   l ine   9  i n t o  

space  4  via  a  damping  r e s e r v o i r   3a  which  serves   to  reduce  any  

f l u c t u a t i o n s   in  the  p re s su re   of  gas  suppl ied   by  l ine   9.  The 

problem  is  to  achieve  a  rapid  and  s e n s i t i v e   compensat ion   for  t h e  

r e d u c t i o n   in  m e t a l l o s t a t i c   p r e s su re   whi l s t   min imis ing   the  r i s k   o f  

o v e r - c o m p e n s a t i o n .  

Rapid  and  s e n s i t i v e   compensat ion  is  achieved  by 

i n c o r p o r a t i n g   p r e s s u r i s i n g   l ine   9  into  a  device   which  a l s o  

compr ises   an  e v a c u a t i n g   l ine  10,  e l e c t r i c a l l y   ope ra t ed   a c t u a t i n g  

means  11  which  can  a c tua t e   pneumatic  opening  and  c l o s i n g   of  v a l v e s  

9a  and  10a  provided  on  l ines   9  and  10  r e s p e c t i v e l y ,   a  chamber  12 

housing  a  metal  probe  13,  a  source  14  of  e l e c t r i c a l   energy  and  



wires  15a,  b and  c.  Probe  13,  source  14,  a c t u a t i n g   means  11  and 

wires  15a,  b  and  c  t o g e t h e r   with  metal  c o n t a i n e r   3  and  m o l t e n  

metal  1  comprise  an  open  e l e c t r i c a l   c i r c u i t   which  can  be  closed  by 

molten  metal  1  moving  into  con tac t   with  probe  13.  

Chamber  12  is  def ined  by  s leeve  12a  which  e x t e n d s  

v e r t i c a l l y   downwards  into  con t a ine r   3.  Sleeve  12a  has  a  c l o s e d  

upper  end  12b  which  enables   chamber  12  to  r ece ive   a  

s u p e r - a t m o s p h e r i c   p r e s s u r e   from  pressure   l ine   17  which  is  c l o s a b l e  

by  valve  18.  Lower  end  12c  of  s leeve  12a  is  open  and  s p a c e d  

about  5mm  from  the  base  of  con ta ine r   3  so  tha t   chamber  12  is  i n  

communication  with  c o n t a i n e r   3  which  enables   molten  metal  1  t o  

p e n e t r a t e   into  chamber  12.  Sleeve  12a  is  e l e c t r i c a l l y   i s o l a t e d  

from  metal  c o n t a i n e r   3  by  i n s u l a t i n g   bushing  16.  

E l e c t r i c a l l y   conduc t ive   metal  probe  13  e x t e n d s  

v e r t i c a l l y   downwards  into  chamber  12  and  i t s   t ip   20  is  l oca t ed   a t  

a  p r e -de t e rmined   d i s t a n c e   of  15mm  above  the  base  of  c o n t a i n e r   3. 

Probe  13  is  e l e c t r i c a l l y   i s o l a t e d   from  s leeve  12a  by  i n s u l a t i n g  

plug  16a.  When  molten  metal  1  p e n e t r a t e s   into  chamber  12  f a r  

enough  to  con tac t   t ip   20,  a  cu r ren t   flows  between  molten  metal  1 

and  probe  13.  Converse ly   when  molten  metal  1  r e t r e a t s   f rom 

con tac t   with  tip  20,  no  c u r r e n t   f l o w s .  

Actua t ing   means  11  comprises  a  so leno id   (not  shown) 

which  a c t u a t e s   pneumatic  opening  and  c los ing   of  valves   9a  and  10a 



via  pneumatic  l i n e s   9b  and  lOb.  The  s o l e n o i d   is  a r ranged   so  t h a t  

when  a c t u a t i n g   means  11  is  not  r e ce iv ing   c u r r e n t ,   valve  9a  is  open 

and  valve  10a  is  c losed  which  means  that   p r e s s u r e   l ine   9  i n c r e a s e s  

the  gas  p r e s su re   in  space  4.  The  so l eno id   is  a lso   a r ranged  so 

that   when  a c t u a t i n g   means  11  does  r ece ive   c u r r e n t ,   valve  9a  i s  

c losed   and  valve  10a  is  open  which  means  tha t   e v a c u a t i n g   l ine  10 

dec r ea se s   the  gas  p r e s s u r e   in  space  4 .  

In  o p e r a t i o n   molten  metal  1  is  consumed  in  making 

s t r i p   2  and  so  the  l eve l   8  of  molten  metal  1  in  c o n t a i n e r   3  f a l l s  

and  at  the  same  time  molten  metal  1  f a l l s   away  from  con t ac t   w i t h  

t ip   20  of  probe  13  and  no  cu r ren t   can  flow  in to   a c t u a t i n g  

means  11.  In  t h i s   s i t u a t i o n   valve  9a  is  open  and  valve  10a  i s  

c losed   so  tha t   the  gas  p ressure   in  space  4  is  i n c r e a s e d   by 

p r e s su re   l ine   9.  The  i n c r e a s i n g   gas  p r e s s u r e   in  space  4 

compensates   for  the  f a l l   in  m e t a l l o s t a t i c   p r e s s u r e   and  i n  

p a r t i c u l a r   causes  molten  metal  1  to  move  back  into  con tac t   w i t h  

t ip  20  whereupon  c u r r e n t   again  flows  to  a c t u a t i n g   means  11.  As 

soon  as  a c t u a t i n g   means  11  r ece ives   c u r r e n t ,   valve  9a  c loses   and 

valve  10a  opens  a l l owing   evacua t ing   l ine   10  to  dec rease   gas  

p r e s su re   in  space  4  caus ing   molten  metal  1  to  r e t r e a t   from  c o n t a c t  

with  t i p  2 0 .   In  th i s   way  a  p re s su re   i n c r e a s i n g   and  d e c r e a s i n g  

cycle  is  e s t a b l i s h e d   and  very  quickly   molten  metal   1  o s c i l l a t e s  

into  and  out  of  c o n t a c t   with  t ip   20  with  a  v a n i s h i n g l y   sma l l  

ampl i tude .   It  has  been  found  that  th is   ampl i tude   is  small  enough 

to  permit  compensa t ion   to  v a r i a t i o n s   in  m e t a l l o s t a t i c   p r e s s u r e  



which  is  both  rapid   and  s e n s i t i v e   to  small  v a r i a t i o n s   in  t h e  

m e t a l l o s t a t i c   p r e s s u r e .  

The  appa ra tu s   is  also  provided  with  a  c o n v e n t i o n a l  

i n s t r u m e n t   21  for  d e t e c t i n g   the  ra te   of  change  of  gas  pressure   i n  

space  4.  If  r e q u i r e d   i n s t r u m e n t   21  can  be  c a l i b r a t e d   so  as  t o  

c o r r e l a t e   the  ra te   of  change  of  p ressure   with  the  th ickness   o f  

metal  s t r i p   2.  Therefore   if  i t   is  des i r ed   to  make  s t r i p   of  a 

d i f f e r e n t   t h i c k n e s s ,   the  gas  p ressure   in  chamber  12  can  be 

ad ju s t ed   l ead ing   to  a  co r r e spond ing   automat ic   ad jus tment   of  t he  

gas  p ressure   in  space  4  and  a  consequent   change  in  the  rate  o f  

i nc rea se   of  the  gas  p re s su re   in  space  4  and  u l t i m a t e l y   a  

consequent   change  in  the  t h i c k n e s s   of  s t r i p   2 .  

When  l eve l   8  of  molten  metal  1  in  c o n t a i n e r   3  f a l l s   t o  

the  l eve l   of  t ip   20,  the  gas  p r e s su re   in  chamber  4  wil l   become 

equal   to  the  gas  p r e s su re   in  chamber  12.  If  i t   is  requi red   t o  

cont inue   o p e r a t i o n   of  the  process   so  that   l eve l   8  f a l l s   below  t i p  

20,  then  i t   wi l l   be  necessa ry   for  the  gas  p r e s s u r e   in  space  4  t o  

be  i nc r ea sed   so  as  to  exceed  that   in  chamber  12.  In  s h o r t ,  

dur ing  the  l a t t e r   s tages   of  the  process   the  gas  pressure   i n  

chamber  12  may  be  less   than  in  c o n t a i n e r   3 .  

If  i t   is  s u f f i c i e n t   to  opera te   with  a  gas  pressure   i n  

chamber  12  which  is  equal  to  that   su r rounding   the  appa ra tu s ,   t h e n  

the  upper  end  of  s leeve  12a  can  be  l e f t   open  and  p re s su re   l ine  17 



and  valve  18  become  u n n e c e s s a r y .  

It  is  a lso   p o s s i b l e   to  provide  an  ent ry   port  i n t o  

c o n t a i n e r   3  so  tha t   the  molten  metal  1  can  be  r e p l e n i s h e d   by 

f u r t h e r   s u p p l i e s   of  molten  metal  during  the  ca s t i ng   p r o c e s s .  

However  such  r e p l e n i s h i n g   supp l i e s   of  molten  metal  may  c a u s e  

c u r r e n t s   wi th in   the  chamber  which  could  make  the  con t ro l   o f  

p r e s s u r e   v a r i a t i o n s   more  d i f f i c u l t .  

In  an  a l t e r n a t i v e   embodiment,  s leeve   12a  may  be  made 

from  an  e l e c t r i c a l l y   non-conduc t ing   m a t e r i a l   such  as  a l u m i n a .  

This  avoids  the  need  to  provide  i n s u l a t i n g   bushings   and  plugs  such  

as  16  and  16a.  It  also  avoids  the  need  for  c a r e f u l   a l ignment   o f  

probe  13  for  i t   w i l l   not  be  necessa ry   to  ensure   probe  13  does  n o t  

touch  s leeve  12a  if   s leeve   12  a  is  n o n - c o n d u c t i n g .  



1.  In  a  process   for  c a s t i ng   molten  metal  1  under  gas  

p r e s s u r e   from  a  s l i t   5  in  a  c o n t a i n e r   3  onto  a  moving  c h i l l e d  

su r f ace   6,  a  method  for  compensat ing  for  p ressure   v a r i a t i o n s   i n  

the  molten  metal   1  by  varying  the  gas  p r e s s u r e   in  the  c o n t a i n e r   3 

wherein  the  method  c o m p r i s e s  

a)  a l lowing   a  po r t ion   of  the  molten  metal  1  to  p e n e t r a t e  

a  chamber  12  in  which  there  is  a  gas  p ressure   d i f f e r e n t  

from  the  gas  p ressure   in  the  c o n t a i n e r   3  whereby  t h e  

d i s t a n c e   p e n e t r a t e d   by  the  molten  metal  1  depends  on  t h e  

gas  p r e s su re   in  the  chamber  12  and  on  the  combinat ion  o f  

the  p r e s su re   of  the  gas  in  the  con t a ine r   3  with  t h e  

m e t a l l o s t a t i c   p ressure   in  the  molten  metal  1, 

b)  sens ing   the  presence  of  molten  metal  1  in  t h e  

chamber  12  by  means  13  which  produces  a  response   when 

the  molten  metal  1  f a i l s   to  p e n e t r a t e   to  at  l eas t   a 

p r e - d e t e r m i n e d   d i s t a n c e   into  the  chamber  12  and  p roduces  

a  c o u n t e r - r e s p o n s e   when  the  molten  metal  1  p e n e t r a t e s   t o  

or  beyond  the  p r e - d e t e r m i n e d   d i s t a n c e   and 

c)  using  the  response  to  a c t u a t e   p ressure   v a r y i n g  

means  9  to  i nc r ea se   the  gas  p r e s s u r e   in  the  c o n t a i n e r   3 

and  using  the  c o u n t e r - r e s p o n s e   to  a c tua t e   p r e s s u r e  

vary ing   means  10  to  dec rease   the  gas  p ressure   in  t h e  

c o n t a i n e r   3 .  



2.  A  method  as  claimed  in  Claim  1  wherein  at  l e a s t   at  t h e  

s t a r t   of  the  p r o c e s s ,   the  gas  p r e s s u r e   in  the  chamber  12  i s  

g r e a t e r   than  the  gas  p ressure   in  the  c o n t a i n e r   3.  

3.  A  method  as  claimed  in  Claim  1  or  Claim  2  wherein  t h e  

gas  p re s su re   in  the  chamber  12  is  s u p e r - a t m o s p h e r i c .  

4.  A  method  as  claimed  in  any  one  of  Claims  1  to  3  w h e r e i n  

the  molten  metal  is  sensed  e l e c t r i c a l l y   by  means  compris ing  an 

e l e c t r i c a l l y   conduct ive   probe  13  which  extends  downwards  into  t h e  

chamber  12  to  the  p r e - d e t e r m i n e d   d i s t a n c e   and  forms  part   of  an 

e l e c t r i c a l   c i r c u i t   which  also  i n c l u d e s   the  molten  metal  1  s u c h  

tha t   when  the  molten  metal  1  c o n t a c t s   the  probe  13  the  c i r c u i t   i s  

c losed  and  cu r ren t   can  flow  between  the  metal  1  and  the  probe  13 

and  when  the  metal  1  does  not  c o n t a c t   the  probe  13  the  c i r c u i t   i s  

open  and  no  cu r r en t   f l o w s .  

5.  In  appara tus   for  c a s t i n g   molten  metal  I  under  g a s  

p r e s s u r e   from  a  s l i t   5  in  a  c o n t a i n e r   3  onto  a  moving  c h i l l e d  

su r f ace   6,  a  device  for  compensat ing   for  p ressure   v a r i a t i o n s   i n  

the  molten  metal  1  by  varying  the  gas  p r e s su re   in  the  c o n t a i n e r   3 

wherein  the  device  c o m p r i s e s  

a)  a  chamber  12  in  communicat ion  with  the  c o n t a i n e r   3  so  

that  molten  metal  1  from  the  c o n t a i n e r   3  can  p e n e t r a t e  

into  chamber  12, 



b)  means  for  e s t a b l i s h i n g   wi thin   the  chamber  12  a  g a s  

p ressure   d i f f e r e n t   from  the  gas  p r e s su re   in  t h e  

c o n t a i n e r   3,  

c)  sensing  means  13  for  producing  a  response  when  t h e  

molten  metal  1  f a i l s   to  p e n e t r a t e   to  at  l e a s t   a 

p re -de te rmined   d i s t a n c e   into  the  chamber  12  and  f o r  

producing  a  c o u n t e r - r e s p o n s e   when  the  molten  metal  1 

p e n e t r a t e s   to  or  beyond  the  p r e -de t e rmined   d i s t a n c e ,  

d)  p ressure   vary ing   means  9  and  10  for  i n c r e a s i n g   o r  

dec reas ing   the  gas  p r e s s u r e   in  the  c o n t a i n e r   3  and 

e)  a c t u a t i n g   means  11  by  which  a  response  from  t h e  

sensing  means  13  causes  the  p ressure   varying  means  9  t o  

i nc rea se   the  gas  p r e s s u r e   in  the  c o n t a i n e r   3  and  by 

which  the  c o u n t e r - r e s p o n s e   from  the  sens ing  means  13 

causes  the  p r e s su re   vary ing   means  10  to  decrease   t h e  

p res su re   in  the  c o n t a i n e r .  

6.  A  device  as  claimed  in  Claim  5  wherein  the  chamber  12  i s  

def ined   by  a  s leeve  12a  ex t end ing   downwards  into  the  c o n t a i n e r   and 

having  an  open  lower  end  12c  through  which  the  chamber  12  is  i n  

communication  with  the  c o n t a i n e r   3 .  

7.  A  device  as  claimed  in  Claim  5  or  Claim  6  wherein  t h e  

sens ing  means  comprises  an  e l e c t r i c a l l y   conduct ive   probe  13  wh ich  

forms  part   of  an  e l e c t r i c a l   c i r c u i t   with  the  molten  metal  1  s u c h  

that   when  the  molten  metal  1  c o n t a c t s   the  probe  13  the  c i r c u i t   i s  



c losed   and  cur ren t   can  flow  between  the  metal  1  and  the  probe  13 

and  when  the  metal  1  does  not  con tac t   the  probe  13  the  c i r c u i t   i s  

open  and  no  cur ren t   f l o w s .  

8.  A  device  as  claimed  in  Claim  7  wherein  the  a c t u a t i n g  

means  11  forms  part  of  the  c i r c u i t   which  i nc ludes   the  probe  13  and 

the  molten  metal  1  and  the  a c t u a t i n g   means  11  is  operab le   by  t he  

presence   or  absence  of  c u r r e n t   such  that   when  the  cu r r en t   i s  

p r e s e n t   the  a c t u a t i n g   means  11  causes  the  p r e s su re   va ry ing   means 

10  to  decrease   the  gas  p r e s s u r e   in  c o n t a i n e r   3  and  when  c u r r e n t   i s  

a b s e n t ,   the  a c t u a t i n g   means  11  causes  the  p r e s su re   vary ing   means  9 

to  i n c r e a s e   the  gas  p r e s s u r e   in  the  c o n t a i n e r   3 .  

9.  A  device  as  c la imed  in  any  one  of  claims  5  to  8  w h e r e i n  

the  chamber  12  is  p rovided   with  means  for  p rov id ing   a  s u p e r -  

a tmosphe r i c   gas  p r e s s u r e   wi th in   chamber  12 .  

10.  An  appa ra tus   as  def ined  in  Claim  5  and  compris ing  a 

device   as  claimed  in  any  one  of  Claims  5  to  9  and  means  21  f o r  

measuring  the  gas  p r e s s u r e   wi th in   c o n t a i n e r   3 .  
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