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This  invention  relates  to  teapot  ladles  for  mol- 
ten  metal  and  to  refractory  tubes  for  use  therein. 

Teapot  ladles  are  usually  fairly  small  in  size, 
made  of  steel,  are  circular  in  cross-section  and 
slightly  tapered  outwardly  from  the  bottom  to  the 
top.  Part  of  the  upper  rim  of  the  ladle  usually 
bulges  outwardly  to  form  a  lip.  The  ladle  is  lined 
with  refractory  material  and  the  lining  has  a 
vertical  passageway  or  spout,  which  may  contain 
a  refractory  tube  as  described  in  CH-A-450641, 
extending  from  the  cavity  of  the  ladle  at  the  base 
of  the  lining  to  the  lip.  This  ladle  corresponds  to 
the  preamble  of  claim  1.  A  pair  of  trunnions  is 
usually  provided  on  the  outside  wall  of  the  ladle 
so  that  the  ladle  can  be  gripped  and  tilted.  When 
the  ladle  is  tilted  molten  metal  passes  through  the 
vertical  passageway  and  is  poured  out  over  the 
lip. 

Teapot  ladles  of  this  type  suffer  from  a  number 
of  disadvantages.  To  avoid  molten  metal  poured 
into  the  ladle  cooling  excessively,  or  even  freez- 
ing,  the  interior  of  the  ladle  must  be  preheated, 
and  even  though  teapot  ladles  are  generally  of 
small  capacity  preheating  can  take  an  hour  or 
more  and  the  process  is  not  only  time-consuming 
but  also  uses  appreciable  energy. 

After  the  ladle  has  been  used  to  hold  and  pour 
molten  metal  the  lining  must  be  removed  and 
replaced  or  at  least  repaired.  In  either  case  the 
work  can  be  time-consuming,  and  time  is  also 
wasted  because  of  the  long  period  taken  for  the 
ladle  to  cool  sufficiently  for  the  relining  or  repair 
to  be  done. 

European  patent  application  publication  No. 
0043670  describes  improved  ladles,  including 
teapot  ladles,  which  do  not  suffer  from  the  above 
disadvantages  by  having  an  interior  lining  formed 
of  one  or  more  floorboards  and  one  or  more  side 
boards,  the  boards  being  formed  of  a  com- 
position  which  is  refractory,  has  relatively  high 
heat  insulation  and  a  relatively  low  thermal  con- 
ductivity. 

In  such  ladles  the  spout  of  a  teapot  ladle  for 
transporting  molten  metal  from  the  bottom  of  the 
ladle  to  the  lip  may  be  provided  by  inserting  a 
barrier  of  refractory  material  extending  across  the 
lip  portion  of  the  ladle  and  downwardly  towards 
the  floor  of  the  ladle  so  as  to  produce  a  gap 
between  the  bottom  of  the  barrier  and  the  floor.  In 
some  instances  a  spout  produced  in  this  way  has 
an  excessively  large  cross-sectional  area  and  it  is 
difficult  to  hold  back  slag  on  the  surface  of  the 
molten  metal  and  prevent  the  slag  from  being 
poured  from  the  ladle  with  the  molten  metal. 

Alternatively,  when  such  ladles  have  an  inter- 
mediate  lining  between  the  ladle  casing  and  the 
interior  lining  the  spout  may  be  formed  by  incor- 
porating  a  preformed  refractory  tube  within  the 
intermediate  lining.  However,  forming  the  spout 
in  this  way  increases  ladle  preparation  time  and  it 
is  not  possible  to  replace  the  tube  without  replac- 
ing  at  least  part  of  the  intermediate  lining. 

It  has  now  been  found  that  further  improve- 

ments  in  teapot  ladles  can  be  obtained  by  forming 
the  spout  from  a  refractory  tube  which  is  fixed  to 
the  inner  surface  of  the  interior  lining  in  the  way 
defined  in  the  claims. 

The  invention  provides  a  teapot  ladle  according 
to  claim  1. 

The  refractory  tube  may  be  made  from  any  suit- 
able  refractory  material  which  will  withstand  the 
temperature  and  the  erosive  action  of  the  molten 
metal  passing  through  the  tube.  Examples  of  suit- 
able  materials  are  castable,  vibratable  or  extrud- 
able  refractory  compositions  based  on  particulate 
materials,  such  as  alumina,  silica,  magnesite  or 
aluminosilicates,  and  a  binder.  The  preferred 
materials  of  this  type  are  compositions  containing 
at  least  55%  by  weight  alumina  and  bonded  with 
calcium  aluminate  or  aluminium  phosphate. 
Compositions  which  may  be  vacuum  or  injection 
formed  to  shape  and  which  contain  inorganic 
fibres  such  as  alumina  fibres  or  aluminosilicate 
fibres,  particulate  materials  such  as  those  listed 
above,  a  binder  which  may  be  inorganic  or  or- 
ganic  and  optionally  an  organic  fibre  such  as 
paper  may  also  be  used.  Inorganic  binders  are 
preferred  because  organic  binders  tend  to  de- 
compose  and  evolve  hydrogen  into  the  molten 
metal  contained  in  the  ladle.  Vacuum  or  injection 
formed  fibre-containing  materials  have  excellent 
heat-insulation  properties  and  tubes  made  from 
them  require  little  or  no  preheating  before  ladles 
are  filled  with  molten  metal. 

The  tube  may  be  of  any  cross-sectional  shape 
which  is  convenient  for  manufacture  and  for 
fitting  and  fixing  against  the  interior  lining  of  the 
ladle.  Preferably  the  tube  is  of  essentially  semi- 
circular  or  essentially  elliptical  cross-section  so 
that  the  side  of  the  tube  which  is  in  contact  with 
the  lining  is  flat  in  order  to  ensure  a  large  area  of 
contact  between  the  two  and  a  better  fit.  The  ends 
of  the  tube  may  be  open  or  closed. 

In  one  embodiment  the  tube  has  one  or  more 
small  cavities  in  the  exterior  of  the  outlet  sidewall 
from  each  of  which  extends  at  least  one  groove  to 
the  edge  of  that  sidewall.  A  similar  number  of 
small  cavities  are  provided  at  corresponding  loca- 
tions  in  the  lining.  When  molten  metal  fills  the 
ladle,  a  small  amount  penetrates  behind  the  tube 
into  the  grooves  and  into  the  cavities  in  the  tube 
and  the  lining.  This  metal  then  solidifies  forming 
solid  metal  pins  which  lock  the  tube  in  engage- 
ment  with  the  lining. 

In  another  embodiment  instead  of  having 
cavities  and  grooves  in  the  wall  adjacent  to  the 
lining  the  tube  may  have  one  or  more  apertures 
which  align  with  corresponding  small  cavities  in 
the  lining.  When  molten  metal  fills  the  ladle  and 
passes  upwards  through  the  tube  a  small  amount 
passes  through  the  apertures  in  the  tube  into  the 
cavities  in  the  lining,  and  on  solidification  forms 
solid  metal  pins  which  hold  the  tube  in  position. 

Since  the  sidewall  of  the  ladle  tapers  slightly 
outwardly  from  bottom  to  top  it  is  preferred  that 
the  inlet  end  of  the  tube  slopes  slightly  upwardly 
from  the  edge  on  the  inlet  side  of  the  tube  to  the 
edge  on  the  outlet  side  so  that  the  side  of  the  tube 



which  is  to  be  in  contact  with  the  lining  will  do  so 
along  the  whole  length  of  the  tube. 

In  order  to  hold  the  refractory  tube  in  position  it 
may  also  be  desirable  to  engage  the  lower  end  of 
the  tube  with  a  floorboard,  and  this  is  preferably 
done  by  providing  a  recess  in  the  floorboard  and 
inserting  the  lower  end  of  the  tube  in  the  recess. 
Alternatively  when  the  bottom  end  of  the  tube  is 
open  the  floorboard  may  have  an  upstanding 
boss  and  the  end  of  the  tube  may  be  fitted  over 
the  boss. 

It  may  also  be  desirable  to  provide  additional 
support  for  the  upper  end  of  the  tube  and  this 
may  be  done  by  means  of  a  refractory  board,  for 
example  a  silicate-bonded  sand  board,  shaped  to 
fit  around  the  tube  and  on  the  top  of  the  lining  in 
the  lip  portion  of  the  ladle. 

The  lining  material  and  the  construction  of  the 
lining  system  may  be  as  described  in  European 
patent  application  publication  No.  0043670. 

The  interior  lining  may  be  formed  for  example 
as  one  piece  or  the  sidewalls  of  the  ladle,  apart 
from  the  lip  portion,  may  be  lined  with  a  board 
which  is  made  up  of  interconnected  segmental 
portions  and  which  can  be  wrapped  around  to  fit 
the  contour  of  the  ladle.  A  wedge  shaped  board  is 
then  pushed  between  the  ends  of  the  segmented 
board  to  line  the  lip  portion,  and  hold  the  whole 
lining  in  place. 

Thainvention  is  illustrated  with  reference  to  the 
accompanying  drawings  in  which: 

Figure  1  is  a  plan  view  of  a  teapot  ladre 
according  to  the  invention, 

Figure  2  is  a  vertical  sectional  view  of  part  of  the 
ladle  of  Figure  1  and 

Figure  3  is  an  isometric  view  showing  the  tube 
in  isolation. 

Referring  to  the  drawings  a  teapot  ladle  con- 
sists  of  a  metal  shell  1  of  essentially  circular  cross- 
section  tapering  slightly  outwardly  from  bottom 
to  top  and  having  a  lip  2  for  pouring  molten  metal. 
The  floor  3  (Figure  2)  and  the  wall  4  of  the  ladle 
are  lined  with  an  intermediate  lining  5  of  cast, 
rammed  or  vibrated  refractory  material.  A  floor- 
board  6  of  low  thermal  capacity,  low  thermal  con- 
ductivity  refractory  material  and  having  a  recess  7 
is  placed  on  the  intermediate  lining  5  on  the  floor 
3  of  the  ladle  so  that the  recess  7  is  in  the  region  of 
the  floor  3  below  the  lip  2.  A  wall  board  8  made  up 
of  interconnected  segmental  portions  and  of  simi- 
lar  material  to  that  of  floorboard  6  is  wrapped 
within  the  intermediate  lining  5.  A  wedge-shaped 
board  9  of  similar  material  to  that  of  board  6  is 
wedged  between  the  ends  of  the  segmented 
board  8  until  the  wedge-shaped  board  9  is  b e l o w  
the  lip  2.  As  shown  in  Figure  2  the  ends  of  the 
board  6  and  the  sides  of  the  board  9  are  inclined 
in  complementary  fashion  for  a  wedging  fit.  The 
wedge-shaped  board  9  has  two  vertically  spaced 
apart  cavities  10,  each  1.25  cm  in  diameter  and 
1.25  cm  deep  in  its  major  face  which  is  not  in 
contact  with  the  intermediate  lining  5.  A  tube  11 
of  cast  alumina  or  other  suitable  refractory  ma- 
terial  is  positioned  in  the  ladle  against  the  wedge- 
shaped  board  9.  The  tube  11  has  a  passageway  12 

which  communicates  with  an  inlet  13  in  the  side- 
wall  of  the  tube  near  the  lower  end,  and  with  an 
outlet  14  which  in  use  is  open  to  the  lip  2  of  the 
ladle.  The  sidewall  of  the  tube  11  adjacent  to  the 
sidewall  of  the  interior  lining  has  two  1.25  cm 
diameter  vertically  spaced  cavities  15,  connected 
by  grooves  16,  5 mm  wide,  to  the  edge  of the wall, 
and  these  are  aligned  with  the  1.25  cm  diameter 
cavities  10  in  the  wedge-shaped  board  9.  The 
closed  lower  end  of  the  tube  11  is  inserted  in  the 
recess  7  in  the  board  6  and  the  upper  end  may  be 
supported  by  means  of  a  top  board  (not  shown) 
which  fits  over  the  tube  and  between  the  wedge- 
shaped  board  9  and  the  wall  board  8. 

The  ladle  was  used  to  hold  and  cast  molten 
steel.  When  the  ladle  was  filled  steel  entered  the 
passageway  12  of  the  tube  11  and  a  small  quan- 
tity  flowed  along  the  grooves  16  into  the  cavities 
10  in  the  wedge-shaped  board  9  and  into  the 
cavities  15  in  the  tube  11  where  it  solidified  thus 
locking  the  tube  in  position  and  holding  it  firm 
while  the  ladle  was  emptied. 

1.  A  teapot  ladle  comprising  an  outer  metal 
shell  (1)  having  a  lip  (2)  over  which  molten  metal 
is  poured  when  the  ladle  is  tilted,  a  spout  extend- 
ing  from  near  the  base  of  the  ladle  to  the  lip,  and 
formed  by  a  refractory  tube  (11)  fixed  to  an 
interior  lining  (9)  formed  of  low  thermal  capacity, 
low  thermal  conductivity  material  which  when  in 
contact  with  molten  metal  contained  in  the  ladle 
forms  an  erosion  resistant  surface,  the  refractory 
tube  (11)  having  an  inlet  (13)  in  its  sidewall  at  or 
near  its  lower  end  and  open  towards  the  centre  of 
the  ladle  and  an  outlet  (14)  at  or  near  its  upper  end 
and  open  to  the  lip,  characterised  in  that  the  outlet 
(14)  is  in  the  sidewall  of  the  refractory  tube  (11) 
and  that  the  tube  (11)  is  fixed  to  the  lining  (9)  by 
metal  pins  formed  by  molten  metal  solidifying  in 
the  outlet  sidewall  of  the  tube  and  in  one  or  more 
cavities  at  corresponding  locations  in  the  lining 
(9). 

2.  A  teapot  ladle  according  to  claim  1  charac- 
terised  in  that  the  tube  (11)  has  one  or  more  small 
cavities  (15)  in  the  exterior  of  the  outlet  sidewall 
from  each  of  which  extends  at  least  one  groove 
(16)  to  the  edge  of  that  sidewall. 

3.  A  teapot  ladle  according  to  claim  1  charac- 
terised  in  that  the  tube  (11)  has  one  or  more 
apertures  in  the  outlet  sidewall. 

4.  A  teapot  ladle  according  to  any  of  claims  1  to 
3  characterised  in  that  the  lower  end  of  the  tube 
(11)  is  inserted  in  a  recess  (7)  in  the  lining  on  the 
floor  (3)  of  the  ladle. 

5.  A  teapot  ladle  according  to  any  of  claims  1  to 
4  characterised  in  that  the  upper  end  of  the  tube  is 
supported  by  a  refractory  board  shaped  to  fit 
around  the  tube  and  on  the  top  of the  lining  in  the 
lip  portion  of  the  ladle. 

6.  A  teapot  ladle  according  to  any  of  claims  1  to 
5  characterised  in  that  the  tube  is  of  essentially 
semi-circular  or  essentially  semi-elliptical  cross- 
section. 



7.  A  teapot  ladle  according  to  any  of  claims  1  to 
6  characterised  in  that  the  inlet  end  of  the  tube 
slopes  slightly  upwardly  from  the  edge  on  the 
inlet  side  to  the  edge  on  the  outlet  side. 

1.  Une  poche  théière  comprenant  une  carcasse 
métallique  extérieure  (1)  présentant  un  bec  (2)  par 
lequel  le  métal  en  fusion  est  déversé  lorsque  la 
poche  est  inclinée,  une  goulotte  de  coulée  s'éten- 
dant  depuis  le  voisinage  du  fond  de  la  poche 
jusqu'au  bec  et  formée  par  un  tube  réfractaire  (11) 
fixé  à  un  garnissage  interne  (9)  constitué  d'un 
matériau  de  faible  capacité  thermique  et  de  faible 
conductibilité  thermique  qui,  lorsqu'il  est  en 
contact  avec  le  métal  en  fusion  contenu  dans  la 
poche,  forme  une  surface  résistant  à  l'érosion,  le 
tube  réfractaire  (11)  présentant  une  entrée  (13) 
dans  sa  paroi  latérale,  à  ou  au  voisinage  de  son 
extrémité  inférieure  et  ouverte  vers  le  centre  de  la 
poche,  et  une  sortie  (14)  à  ou  au  voisinage  de  son 
extrémité  supérieure  et  ouverte  vers  le  bec,  carac- 
térisée  en  ce  que  la  sortie  (14)  est  pratiquée  dans 
la  paroi  latérale  du  tube  réfractaire  (11)  et  en  ce 
que  le  tube  (11)  est  fixé  au  garnissage  (9)  par  des 
broches  métalliques  formées  par  du  métal  en 
fusion  se  solidifiant  dans  la  paroi  latérale  compre- 
nant  la  sortie  du  tube  et  dans  une  ou  plusieurs 
cavités  ménagées  en  des  endroits  corre- 
spondants  du  garnissage  (9). 

2.  Une  poche  théière  suivant  la  revendication  1, 
caractérisée  en  ce  que  le  tube  (11)  présente  une 
ou  plusieurs  petites  cavités  (15)  dans  la  face 
extérieure  de  la  paroi  latérale  de  sortie,  à  partir  de 
chacune  desquelles  s'étend  au  moins  une  rainure 
(16)  jusqu'au  bord  de  cette  paroi  latérale. 

3.  Une  poche  théière  suivant  la  revendication  1, 
caractérisée  en  ce  que  le  tube  (11)  présente  une 
ou  plusieurs  petites  ouvertures  dans  la  paroi 
latérale  de  sortie. 

4.  Une  poche  théière  suivant  l'une  ou  l'autre 
des  revendications  1  à  3,  caractérisée  en  ce  que 
l'extrémité  inférieure  du  tube  (11)  est  insérée 
dans  un  retrait  (7)  ménagé  dans  le  garnissage 
posé  sur  le  fond  (3)  de  la  poche. 

5.  Une  poche  théière  suivant  l'une  ou  l'autre 
des  revendications  1  à  4,  caractérisée  en  ce  que 
l'extrémité  supérieure  du  tube  est  supportée  par 
une  plaque  réfractaire  présentant  une  forme  per- 
mettant  de  l'agencer  autour  du  tube  et  sur  la 
partie  supérieure  du  garnissage,  dans  la  zone  du 
bec  de  la  poche. 

6.  Une  poche  théière  suivant  l'une  ou  l'autre 
des  revendications  1  à  5,  caractérisée  en  ce  que  le 
tube  a  une  section  transversale  essentiellement 
semi-circulaire  ou  essentiellement  semi-ellip- 
tique. 

7.  Une  poche  théière  suivant  l'une  ou  l'autre 
des  revendications  1  à  6,  caractérisée  en  ce  que 

l'extrémité  d'entrée  du  tube  est  légèrement  incli- 
née  vers  le  haut,  depuis  le  bord  du  côté  de  l'entrée 
jusqu'au  bord  du  côté  de  la  sortie. 

1.  Siphonpfanne,  bestehend  aus  einem  Metall- 
aussenmantel  (1)  mit  einem  Ausguss  (2),  über 
den  schmelzflüssiges  Metall  beim  Kippen  der 
Pfanne  gegossen  wird,  und  einer  Ausgussrinne, 
die  fast  vom  Boden  der  Pfanne  bis  zum  Ausguss 
verläuft  und  von  einem  feuerfesten  Rohr  (11)  ge- 
bildet  wird,  das  an  einem  Innenfutter  (9)  aus 
einem  Material  mit  geringer  Wärmekapazität  und 
niedriger  Wärmeleitfähigkeit  befestigt  ist,  wel- 
ches  Material  bei  Berührung  mit  in  der  Pfanne 
enthaltenem  schmelzflüssigem  Metall  eine 
erosionsbeständige  Oberfläche  bildet,  wobei  das 
feuerfeste  Rohr  (11)  in  seiner  Seitenwand  an  oder 
nahe  bei  seinem  unteren  Ende  einen  zur  Mitte  der 
Pfanne  hin  offenen  Einlass  (13)  und  an  oder  nahe 
bei  seinem  oberen  Ende  einen  zum  Ausguss  hin 
offenen  Auslass  (14)  aufweist,  dadurch  gekenn- 
zeichnet,  dass  sich  der  Auslass  (14)  in  der  Seiten- 
wand  des  feuerfesten  Rohrs  (11)  befindet  und 
dass  das  Rohr  (11)  am  Futter  (9)  mittels  durch  Ver- 
festigung  schmelzflüssigen  Metalls  in  der  Aus- 
slasseitenwand  des  Rohrs  und  in  einer  oder 
mehreren  Ausnehmungen  an  entsprechenden 
Stellen  im  Futter  (9)  gebildeten  Metallstiften  befe- 
stigt  ist. 

2.  Siphonpfanne  nach  Anspruch  1,  dadurch  ge- 
kennzeichnet,  dass  das  Rohr  (11)  eine  oder  meh- 
rere  kleine  Ausnehmungen  (15)  aussen  auf  der 
Auslasseitenwand  aufweist,  von  welchen  sich 
jeweils  mindestens  eine  Rille  (16)  zum  Rand  jener 
Seitenwand  hin  erstreckt. 

3.  Siphonpfanne  nach  Anspruch  1,  dadurch  ge- 
kennzeichnet,  dass  das  Rohr  (11)  eine  oder  meh- 
rere  kleine  Oeffnungen  in  der  Auslasseitenwand 
aufweist. 

4.  Siphonpfanne  nach  einem  der  Ansprüche  1 
bis  3,  dadurch  gekennzeichnet,  dass  das  Unter- 
ende  des  Rohrs  (11)  in  eine  Vertiefung  (7)  im 
Futter  am  Boden  (3)  der  Pfanne  eingesteckt  ist. 

5.  Siphonpfanne  nach  einem  der  Ansprüche  1 
bis  4,  dadurch  gekennzeichnet,  dass  das  Ober- 
ende  des  Rohrs  auf  einer  feuerfesten  Platte  sol- 
cher  Gestalt  abgestützt  ist,  dass  diese  um  das 
Rohr  herum  und  auf  die  Oberseite  des  Futters  im 
Ausgussteil  der  Pfanne  passt. 

6.  Siphonpfanne  nach  einem  der  Ansprüche  1 
bis  5,  dadurch  gekennzeichnet,  dass  das  Rohr 
einen  im  wesentlichen  halbkreisförmigen  oder  im 
wesentlichen  halbelliptischen  Querschnitt  auf- 
weist. 

7.  Siphonpfanne  nach  einem  der  Ansprüche  1 
bis  6,  dadurch  gekennzeichnet,  dass  das  Ein- 
lassende  des  Rohrs  vom  Rand  auf  der Einlasseite 
zum  Rand  auf  der  Auslasseite  hin  leicht  nach 
oben  geneigt  ist. 
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