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(54)  Lance. 

Lance  for  injecting  a  substance  in  gas  and/or  powder 
form  into  melts,  comprising  a  metal  tube  (1)  surrounded  by  a 
refractory  insulation  (3),  a  distributor  or  spreader  arranged 
as  an  extension  of  the  metal  tube,  which  spreader  is 
provided  with  outwardly  extending  nozzle  tubes  (11),  and 
which  is  fixed  in  a  refractory  lance  head  (4),  spreader  being 
shaped  as  a  bolt-like  body  having  a  flange-like  head  and  a 
central  hollow  pin  extending  into  a  corresponding  central 
recess  in  the  lance  head  (4),  head  being  provided  with  holes 
evenly  distributed  around  its  circumference  which  holes  are 
connected  with  the  hollowness  of  the  pin  and  thus  the 
interior  of  metal  tube  (1),  and  in  which  the  nozzle  tubes  (11) 
are  arranged,  and  these  nozzle  tubes  (11)  being  contained  in 
the  area  between  the  refractory  insulation  (3)  and  the  lance 
head  (4)  in  recesses  therein  and/or  in  the  insulation  (3). 





TECHNICAL  F I E L D  

The  i n v e n t i o n   r e l a t e s   to  a  m e t a l l u r g i c a l   l a n c e  

u s e f u l   f o r   r e f i n i n g   m e t a l   m e l t s   by  i n j e c t i n g   a  g a s ,  

m a i n l y   a i r   or  o x y g e n   gas  ( o x y g e n - e n r i c h e d   a i r ) ,   o r  

f o r   s u p p l y i n g   a l l o y i n g   e l e m e n t s   in  p o w d e r   form  by  

means   of  a  c a r r i e r   g a s .  

BACKGROUND  ART 

M e t a l l u r g i c a l   l a n c e s   f o r  t h e   p u r p o s e s   i n d i c a t e d  

a b o v e   c o n s i s t   as  p r i n c i p a l   p a r t s   of  a  m e t a l   t u b e ,  

u s u a l l y   a  s t e e l   t u b e ,   s u r r o u n d e d   by  a  t u b u l a r   r e f r a c t o r y  

i n s u l a t i o n ,   t he   l o w e r   end  of  t he   t u b e   b e i n g   p r o v i d e d  

w i t h   a  l a n c e   t i p   made  of  r e f r a c t o r y   c e r a m i c   m a t e r i a l  

i n t o   w h i c h   i s   c a s t   a  t i p   a t t a c h m e n t   w i t h   l a t e r a l l y  

e x t e n d i n g   d i s t r i b u t i n g   t u b e s   or  n o z z l e s   f o r   e v e n  

d i s t r i b u t i o n   of  t he   i n j e c t i o n   med ium.   The  t i p   of  t h e  

l a n c e   i s   u s u a l l y   d e s i g n e d   as  a  m e t a l   s l e e v e   h a v i n g   a  

c e n t r a l   b o r e ,   f rom  wh ich   the  d i s t r i b u t i n g   t u b e s   o r  

n o z z l e s   e x t e n d   and  which   in  a t t a c h i n g   t h e   t i p   of  t h e  

l a n c e   to  the   c e n t r a l   l a n c e   t u b e   f o r m s   a  d i r e c t  

e x t e n s i o n   of  t he   c e n t r a l   p a s s a g e   c h a n n e l   t h e r e o f   f o r  

the   i n j e c t i o n   m e d i u m .  

One  m a j o r   d i s a d v a n t a g e   of  t he   m e t a l l u r g i c a l  

l a n c e s   h e r e t o f o r e   u s e d   has  been   t he   s t r e s s e s   r e s u l t i n g  

f rom  d i f f e r e n t   t h e r m o - e x p a n s i o n   of  m e t a l   and  c e r a m i c  

m a t e r i a l   l e a d i n g   to  e a r l y   d e s t r u c t i o n   of   the   r e f r a c t o r y  

i n s u l a t i o n   of  t he   l a n c e .   In  r e g a r d   to  t h e   l a n c e   t u b e  

p r o p e r   t h i s   i n c o n v e n i e n c e   has   been   e l i m i n a t e d ,   f o r  

e x a m p l e   t h r o u g h   our   e a r l i e r   p a t e n t   a p p l i c a t i o n   N o .  

8 1 - 0 1 1 0 1 - 7 ,   in  t h a t   the  i n s u l a t i o n   has   been   g i v e n   t h e  

p o s s i b i l i t y   of  s l i d i n g   a l o n g   the   c e n t r a l   l a n c e   t u b e .  



H o w e v e r ,   c o r r e s p o n d i n g   p r o b l e m s   r e m a i n   in   r e g a r d   t o  

t h e   t i p   of  t h e   l a n c e   or  t h e   h e a d   of   t h e   l a n c e   w h e r e   t h e  

m e t a l   p a r t s   c a s t   i n t o   t he   l a n c e   do  n o t   a d m i t   any  s l i d i n g  

m o v e m e n t   r e l a t i v e   to  t h e   c e r a m i c   m a t e r i a l .  

SUMMARY  OF  THE  INVENTION 

By  r e d e s i g n i n g   t h e   t i p   or   t h e   h e a d   of  t h e   l a n c e   a n d  

i t s   a t t a c h m e n t   to  t h e   l a n c e   t u b e   and   c h a n g i n g   t h e  

p o s i t i o n   of  t h e   d i s t r i b u t i n g   n o z z l e s   i t   i s   t he   o b j e c t  

of  t h e   i n v e n t i o n   to  a v o i d   t h e   s a i d   d i s a d v a n t a g e s   o f  

p r e v i o u s   l a n c e   c o n s t r u c t i o n s   and  in   t h i s   m a n n e r   t o  

r e d u c e   t h e   c o s t   when  u s i n g   t h e   l a n c e   t e c h n i q u e   b y  

i n c r e a s i n g   t h e   a c t i v e   l i f e   of   t h e   l a n c e   as  a  w h o l e ,  

i . e .   a l s o   t h e   t i p   of   t he   l a n c e .  

T h i s   o b j e c t   i s   o b t a i n e d   by  t h e   i n v e n t i o n   w h i c h   i s  

f u r t h e r   c h a r a c t e r i z e d   in   t he   a p p e n d e d   p a t e n t   c l a i m s  

t h e r e b y   t h a t   c a s t i n g   of   any  m e t a l l i c   e l e m e n t s ,   i . e .   t h e  

d i s t r i b u t i n g   n o z z l e s   and  t h e   d i s t r i b u t i n g   c h a m b e r   o r  

s l e e v e   f r o m   w h i c h   t h e y   e x t e n d ,   i n t o   t h e   r e f r a c t o r y   c e r a m i c  

t i p   of  t h e   l a n c e   i s   a v o i d e d .  I n s t e a d ,   in   a c c o r d a n c e   w i t h  

t h e   i n v e n t i o n   t h e   d i s t r i b u t i n g   d e v i c e   f o r   t he   i n j e c t i n g  

medium  i s   d e s i g n e d   as  a  b o l t - l i k e   b o d y   c o n s i s t i n g   o f  

a  h e a d   in   t h e   f o r m   of  a  f l a n g e   and   a  t h r e a d e d   h o l l o w   p i n  

e x t e n d i n g   c e n t r a l l y   t h e r e f r o m .   T h i s   b o l t - l i k e   b o d y   i s  

w e l d e d   to  t h e   end  of  t he   c e n t r a l   l a n c e   t u b e   so  t h a t   i t s  

c a v i t y   f o r m s   a  d i r e c t   e x t e n s i o n   of   t h e   p a s s a g e   of  t h e  

l a n c e   t u b e .   The  h e a d   or  f l a n g e   of   s a i d   b o d y   i s   d r i l l e d  

in   even   d i s t r i b u t i o n   a b o u t   i t s   m a n t l e   s u r f a c e   to  f o r m  

h o l e s   e x t e n d i n g   to  t h e   d i s t r i b u t i n g   c h a m b e r   w h e r e i n   t h e  

d i s t r i b u t i n g   t u b e s   or  n o z z l e s   a r e   f i t t e d .  

The  l a n c e   t u b e   w i t h   t h e   d i s t r i b u t i n g   body   w e l d e d  

t h e r e t o   may  t h e n   be  i n s e r t e d   i n t o   a  r e f r a c t o r y   i n -  

s u l a t i n g   t u b e   of   a  known  t y p e ,   s u i t a b l y   of   t h e   t y p e  

d e s c r i b e d   in   ou r   a b o v e - i d e n t i f i e d   p a t e n t   a p p l i c a t i o n .  

O b v i o u s l y ,   one  may  a l s o   a p p l y   t h e   i n s u l a t i o n   as  a  m o n o -  

l i t h   or  as  c y l i n d r i c   s h a p e d   b o d i e s   a t t a c h e d   to  e a c h  



o t h e r   by  j o i n t   s e a l i n g   mass   o n t o   t h e   l a n c e   t u b e .   T h e  

l o w e r   s u r f a c e   of   t h i s   r e f r a c t o r y   i n s u l a t i o n   i s   p r o v i d e d  

w i t h   a  c e n t r a l   r e c e s s   c o r r e s p o n d i n g   to   t he   f l a n g e   o r  

h e a d   of  t h e   d i s t r i b u t i n g   body   and   w i t h   c h u t e s   o r  

c h a n n e l s   e x t e n d i n g   t h e r e f r o m   w h e r e i n   t h e   d i s t r i b u t i n g  

t u b e s   or  n o z z l e s   a r e   f i t t e d .  

T h e s e   c h u t e s   or  c h a n n e l s   may,  of  c o u r s e ,   a l s o   b e  

a r r a n g e d   in   t h e   u p p e r   s u r f a c e   of   t h e  t i p   of   t h e   l a n c e ,  

w h i c h   i s   p a r t i c u l a r l y   p r e f e r r e d ,   or   p a r t i t i o n e d   b e t w e e n  

t h e   l o w e r   s u r f a c e   of  t he   i n s u l a t i o n   and  t he   u p p e r  

s u r f a c e   of   t h e   t i p   of  t he   l a n c e .  

F i n a l l y ,   t he   r e f r a c t o r y   i n s u l a t i o n   of  t he   f r e e  

s u r f a c e s   of   t h e   d i s t r i b u t i n g   b o d y   i s   p r o v i d e d .   T h i s   i s  

o b t a i n e d   by  u s i n g   a  s e p a r a t e   l a n c e   h e a d   made  of  r e -  

f r a c t o r y   m a s s   and  h a v i n g   a  p l a n a r   u p p e r   s u r f a c e - w h e r e i n  

t h e r e   o p e n s   a  h o l e   w i t h   i n t e r i o r  t h r e a d s   m a t c h i n g   t h e  

t h r e a d s   of   t h e   b o l t - l i k e   d i s t r i b u t i n g   b o d y .   T h i s  

r e f r a c t o r y   l a n c e   h e a d   i s   s c r e w e d   o n t o   t he   t h r e a d e d   p i n  
of  t h e   d i s t r i b u t i n g   b o d y ,   s u i t a b l y   w h i l e   a p p l y i n g   a  

j o i n t i n g   m o r t a r   f o r   f i l l i n g   o u t   t h e   g a p s   b e t w e e n   t h e  

t h r e a d s   and   i r r e g u l a r i t i e s   b e t w e e n   t h e   p l a n a r   u p p e r  

s u r f a c e   o f   t h e   l a n c e   h e a d ,   t he   h e a d   or  f l a n g e   and  t h e  

l o w e r   s u r f a c e   of  t h e   l a n c e   t u b e   i n s u l a t i o n .   A l t e r n a t i v e -  

l y ,   t h e   l a n c e   h e a d   i s   p r o v i d e d   w i t h   a  t h r o u g h - g o i n g   a x i a l  

b o r e ,   w h e r e i n   i t   i s   secured   w i t h   a  n u t   e n g a g i n g   t h e  

t h r e a d s   of   t h e   b o l t - l i k e   b o d y   and   r e s t i n g   on  a  s h o u l d e r  

in   t h e   s a i d   b o r e .  

EXAMPLE 

In  t h e   f o l l o w i n g   t he   i n v e n t i o n   w i l l   be  f u r t h e r  

d e s c r i b e d   w i t h   r e f e r e n c e   to  t h e   a p p e n d e d   d r a w i n g  

i l l u s t r a t i n g   a  p r e f e r r e d   e m b o d i m e n t .  

In  t h e   d r a w i n g ,   F i g .   1  s h o w s   a  c o m p l e t e   l a n c e   w i t h  

the   l o w e r   p a r t   a t   the   t i p   of  t h e   l a n c e   b e i n g   shown  i n  

s e c t i o n .  



F i g .   2  s h o w s   a  s e c t i o n   a l o n g   t h e   l i n e   I I - I I   i n  

F i g .   1 .  

F i g .   3  s h o w s   on  a  l a r g e r   s c a l e   t h e   d e s i g n   of   t h e  

d i s t r i b u t o r   and   i t s   c o n n e c t i o n   to   t h e   l a n c e   t u b e .  

In  t h e   d r a w i n g   t h e r e   i s  s h o w n   a  d e v i c e   a c c o r d i n g   t o  

t h e   i n v e n t i o n   h a v i n g   a  c e n t r a l   l a n c e   t u b e   1  and  2,  a  f l o w  

p a s s a g e   2  f o r   t h e   I n j e c t i o n   m e d i u m   a r r a n g e d   t h e r e i n .   T h e  

l a n c e   t u b e   1  i s   s u r r o u n d e d   by  a  t u b u l a r   r e f r a c t o r y   i n -  

s u l a t i o n   3  and  t h e   l a n c e  t e r m i n a t e s   a t   t h e   l o w e r   e n d  

w i t h   a  l a n c e   h e a d  4   a l s o   made  f r o m   a  r e f r a c t o r y   m a t e r i a l .  

The  d i s t r i b u t o r   or   s p r e a d e r   f o r   t h e   i n j e c t i o n   m e d i u m ,  

g e n e r a l l y   d e s i g n a t e d   5  c o n s i s t s   o f   a  h e a d   or   a  f l a n g e   6  

f rom  w h i c h   a  t h r e a d e d   p i n   7a  e x t e n d s .   C e n t r a l l y   f rom  t h e  

h e a d   or   f l a n g e   6  and   down  i n t o   p i n   7a  a  d i s t r i b u t i n g  

c h a m b e r   8  i s   d r i l l e d   w h i c h   when  d i s t r i b u t o r   5  i s   w e l d e d  

to  l a n c e   t u b e   1  as   i n d i c a t e d   a t   9  w i l l   c o n s t i t u t e   a n  

e x t e n s i o n   of   b o r e   2  of   l a n c e   t u b e   1.  W i t h   e v e n   d i s t r i -  

b u t i o n   a r o u n d   f l a n g e   6  t h e   l a t t e r   i s   p r o v i d e d   w i t h   a  

n u m b e r  -   s u i t a b l y   t h r e e  -   h o l e s   10  e x t e n d i n g   i n t o   t h e  

d i s t r i b u t i n g   c h a m b e r   8.  In  t h e s e   h o l e s   s p r e a d e r   t u b e s   o r  

n o z z l e s   11  a r e   i n s e r t e d .   At  t h e i r   i n n e r   p a r t   h o l e s   1 0  

h a v e   a  s o m e w h a t   s m a l l e r   d i a m e t e r   t h a n   i n   t h e   o u t e r   p a r t  

so  t h a t   b e t w e e n   s a i d   p a r t s   a  s h o u l d e r   or   s t o p   12  f o r  

t h e   i n s e r t e d   n o z z l e   t u b e   11  w i l l   be  p r o v i d e d .  

L a n c e   h e a d  4   i s   c a s t   of   a  r e f r a c t o r y   mass   a b o u t   a  

c o r e   h a v i n g   a  d i a m e t e r   c o r r e s p o n d i n g   to   t h e   t h r e a d s   o f  

p i n   7a  to   e n a b l e   i n   a s s e m b l y   i n s e r t i n g   t h i s   p i n   f o r  

e n g a g e m e n t   or   c o n t a c t   w i t h   t h e   l o w e r   s u r f a c e   of   f l a n g e   6  

and   t h e   l o w e r   s u r f a c e   of   i n s u l a t i o n   3.  The  a t t a c h m e n t   o f  

d i s t r i b u t o r   5  to  t h e   l a n c e   h e a d  4   i s   d o n e   by  a  n u t   7 b  

s c r e w e d   o n t o   p i n   7a  f rom  b e l o w   t h r o u g h   a  c e n t r a l   b o r e   1 6  

( F i g .   1)  w h i c h   i s   t h e n   s e a l e d   w i t h   a  r e f r a c t o r y   p l u g   1 8 .  

F o r   s e a l i n g   b e t w e e n   t h e   c o n t a c t   s u r f a c e s   of   d i s t r i b u t o r  

5  a  s u i t a b l e   q u a n t i t y   of   j o i n t i n g   m o r t a r   i s   s u p p l i e d   i n  

a s s e m b l y ,   s a i d   m o r t a r   when  a t t a c h i n g   l a n c e   h e a d  4   b y  



s c r e w i n g . b e i n g   s q u e e z e d   o u t   b e t w e e n   t h e   t h r e a d s   a n d  

b e t w e e n   t h e   c o n t a c t   s u r f a c e s   to  f o rm  a  j o i n t   b e t w e e n   t h e  

i n s u l a t i o n   3  of  t he   l a n c e   t u b e   and  t h e   h e a d   4  of  t h e  

l a n c e .   The  o u t e r   edge   of   t h i s   j o i n t   i s   i n d i c a t e d   a t   13  i n  

F i g .   1.  C h u t e s   or  c h a n n e l s   f o r   t h e   n o z z l e s   h a v e   b e e n  

p r e v i o u s l y   c u t   ou t   in  t he   u p p e r   s u r f a c e   of  l a n c e   h e a d   4  

so  t h a t   t h e   l o w e r   s u r f a c e   of   t h e   i n s u l a t i o n   3  of  t h e   l a n c e  

t u b e   can  be  m a i n t a i n e d   p r a c t i c a l l y   p l a n a r .   By  t h i s  

a r r a n g e m e n t   n o z z l e s   11  i n s t e a d   of   b e i n g   c a s t   i n t o   t h e  

c e r a m i c   l a n c e   h e a d   w i l l   be  p o s i t i o n e d   in   a  j o i n t i n g   m a s s  

in   t h e   b o r d e r   zone   b e t w e e n   t h e   c e r a m i c   b o d i e s   3  and   4 ,  

w h e r e b y   t h e   r i s k s   f o r   t h e   f o r m a t i o n   of  c r a c k s   by  d i f f e -  

r e n t   t h e r m a l   e x p a n s i o n   of  m e t a l   c o m p o n e n t s   and   r e f r a c t o r y  

c e r a m i c s   w i l l   be  e l i m i n a t e d .  

To  c l a m p   t he   i n s u l a t i o n   3  a g a i n s t   t h e   f l a n g e   6  a n d  

t h e   l a n c e   h e a d   4  an  e c c e n t r i c   14  i s   p r o v i d e d   w h i c h   t h r o u g h  

a  s p r i n g   15  i m p a r t s   d o w n w a r d   b i a s   to  i n s u l a t i o n   3.  In  t h i s  

c o n t e x t   i t   i s   s u i t a b l e   in  o r d e r   to  o b t a i n   s o f t   c o n t a c t   t o  

a r r a n g e   a  c e r a m i c   f i b r e   d i s c   16  b e t w e e n   t h e   u p p e r   s u r f a c e  

of  t h e   f l a n g e   6  and  t h e   l o w e r   end  of  i n s u l a t i o n   3 .  

M o u n t i n g   or  a s s e m b l y   of   t h e   m e t a l l u r g i c a l   l a n c e   a s  

d e s c r i b e d   a b o v e  i s   s u i t a b l y   c a r r i e d   o u t   in   t h e   f o l l o w i n g  

m a n n e r .  

F i r s t ,   t he   d i s t r i b u t i n g   b o d y   5  i s   w e l d e d   9  to   t h e   e n d  

of  l a n c e   t u b e   1.  Then ,   n o z z l e s   11  a r e   f i t t e d   i n t o   h o l e s   1 0  

and  l a n c e   t u b e   1  w i t h   t h e   w e l d e d   d i s t r i b u t i n g   b o d y   5  i n t o  

i n s u l a t i o n   3,  so  t h a t   f l a n g e   6  of   t h e   d i s t r i b u t i n g   b o d y   5  

w i l l  f i t   into  a  c o r r e s p o n d i n g   r e c e s s   in   t h e   l o w e r   s u r f a c e   o f  

i n s u l a t i o n   3  and  t h e   d i s t r i b u t i n g   t u b e s   or  n o z z l e s   11  w i l l  

f i t   i n t o   c o r r e s p o n d i n g   r e c e s s e s   in   t h e   u p p e r   s u r f a c e   o f  

l a n c e  h e a d   4.  The  c o n t a c t   s u r f a c e s   a r e   s e a l e d   w i t h   r e f r a c t -  

o r y   jo in t i rg   mass   or  m o r t a r .   F i n a l l y ,   s p r i n g   15  and  e c c e n t r i c  

14  a r e   b r o u g h t  i n t o   e n g a g e m e n t   a g a i n s t   t h e   u p p e r   s u r f a c e   o f  

i n s u l a t i o n   3.  D e v i c e   14  i s   l o c k e d   a g a i n s t   t h e   c e n t r a l   l a n c e  

t u b e   1  a f t e r   w h i c h   by  means   of   e c c e n t r i c  1 4   t h e   in su la t iGn   i s  



b i a s s e d   t o w a r d s   t h e   u p p e r   s i d e   of   f l a n g e   6  or   a  c e r a m i c  

f i b r e   p a c k i n g   a p p l i e d   t h e r e t o .  

Due  to  t h e   i n v e n t i o n   t h e   n o z z l e s   11  w i l l   n o t ,   as  i n  

c o n s t r u c t i o n s   h e r e t o f o r e   u s e d ,   be  c a s t   i n t o   t he   i n t e r i o r  

of   t h e   c e r a m i c   l a n c e   h e a d   4.  T h i s   in   t u r n   means   on  t h e  

one  h a n d   t h a t   t h e   c r a c k - f o r m i n g   h e a t   s t r e s s e s   b e t w e e n  

t h e   n o z z l e s   and  t he   c e r a m i c   i n s u l a t i o n   w i l l   be  a v o i d e d  

and   on  t h e   o t h e r   h a n d   t h e   n o z z l e s   may  e a s i l y   be  r e m o v e d  

and   r e p l a c e d   w i t h   new  o n e s   i f   f o r   e x a m p l e   c l o g g i n g   w i l l  

a r i s e   i n   c o n n e c t i o n   w i t h   i n j e c t i o n   of   a l l o y i n g   p o w d e r .  

I t   s h o u l d   be  o b s e r v e d   t h a t   t h e   i n v e n t i o n   i s   n o t  

l i m i t e d   to  t h e   e m b o d i m e n t   d e s c r i b e d   a b o v e .   T h u s ,   f o r  

e x a m p l e   t h e   l a n c e   c an   be  m o d i f i e d   in   r e g a r d   to  t h e  

d e s i g n   and   a t t a c h m e n t   of   d i s t r i b u t o r   5,  t h e   n u m b e r   o f  

d i s t r i b u t i n g   t u b e s   11,   t h e i r   o r i e n t a t i o n ,   w h i c h   n e e d  

n o t   be  r a d i a l ,   i . e .   n o r m a l   to  t h e   l o n g i t u d i n a l   a x i s   o f  

t h e   l a n c e ,   e t c .   The  e s s e n t i a l   f e a t u r e   of   t h e   i n v e n t i o n  

i s   t h e   p o s i t i o n   of   d i s t r i b u t o r   5  and  d i s t r i b u t i n g   t u b e s  

11  in   t h e   a r e a   b e t w e e n   l a n c e   t i p  4   and   i n s u l a t i o n   3  

w h i c h   r e s u l t s   in   e x t e n d e d   p e r i o d   of   l i f e ,   f a c i l i t a t e d  

m a i n t e n a n c e   and  t h u s   r e d u c e d   o p e r a t i o n a l   i n t e r r u p t i o n s .  



1.  L a n c e   f o r   i n j e c t i n g   a  s u b s t a n c e   in   gas   a n d / o r  

p o w d e r   fo rm  i n t o   m e l t s ,   c o m p r i s i n g   a  m e t a l   t u b e   ( 1 )  

s u r r o u n d e d   by  a  r e f r a c t o r y   i n s u l a t i o n   ( 3 ) ,   a  d i s t r i b u t o r  

or  s p r e a d e r   (5)  a r r a n g e d   as  an  e x t e n s i o n   of   t he   m e t a l  

t u b e ,   w h i c h   s p r e a d e r   i s   p r o v i d e d   w i t h   o u t w a r d l y   e x t e n d i n g  

n o z z l e   t u b e s   ( 1 1 ) ,   and  w h i c h   i s   f i x e d   in   a  r e f r a c t o r y  

l a n c e   h e a d   ( 4 ) ,   c h a r a c t e r i z e d   t h e r e b y   t h a t   s p r e a d e r   ( 5 )  

i s   s h a p e d   as  a  b o l t - l i k e   b o d y   h a v i n g   a  f l a n g e - l i k e   h e a d  

(6)   and  a  c e n t r a l   h o l l o w   p i n   ( 7 a )   e x t e n d i n g   i n t o   a  

c o r r e s p o n d i n g   c e n t r a l   r e c e s s   in  t he   l a n c e   h e a d   ( 4 ) ,   t h a t  

h e a d   (6)   i s   p r o v i d e d   w i t h   h o l e s   ( 1 0 )   e v e n l y   d i s t r i b u t e d  

a r o u n d   i t s   c i r c u m f e r e n c e   w h i c h   h o l e s   a r e   c o n n e c t e d   w i t h  

t h e   h o l l o w n e s s   (8)  of   t he   p i n   ( 7 a )   and  t h u s   t he   i n t e r i o r  

(2)   of  m e t a l   t u b e   ( 1 ) ,   and  in   w h i c h   t h e   n o z z l e   t u b e s   . ( 1 1 )  

a r e   a r r a n g e d ,   and  t h a t   t h e s e   n o z z l e   t u b e s   ( 1 1 )   a r e   c o n -  

t a i n e d   i n   t h e   a r e a   b e t w e e n   t h e   r e f r a c t o r y   i n s u l a t i o n   ( 3 )  

and   t he   l a n c e   h e a d   (4)   in   r e c e s s e s   t h e r e i n   a n d / o r   i n  t h e  

i n s u l a t i o n   ( 3 ) .  

2.  L a n c e   a c c o r d i n g   to  c l a i m   1,  c h a r a c t e r i z e d  

t h e r e b y   t h a t   e v e r y   h o l e   ( 1 0 )   i n w a r d s   shows   a  n a r r o w e r  

p a r t   f o r   t h e   f o r m a t i o n   of  a  s h o u l d e r   ( 1 2 ) ,   w h i c h   r e -  

s t r i c t s   t he   p e n e t r a t i o n   d e p t h   of   t h e   n o z z l e   t u b e   (11)   i n  

t h e   h o l e   ( 1 0 ) .  

3.  L a n c e   a c c o r d i n g   to  c l a i m   1  or  2,  c h a r a c t e r i z e d  

t h e r e b y   t h a t   t he   p i n   ( 7 a )   i s   o u t w a r d l y   t h r e a d e d   f o r  

f i x a t i o n   in   a  c o r r e s p o n d i n g   t h r e a d   in   t h e   r e c e s s   of  t h e  

l a n c e   h e a d   ( 4 ) ,   or  f o r   f i x a t i o n   by  means   of   a  n u t   ( 7 b )  

a r r a n g e d   in   a  b o r e   ( 1 6 )   in   l a n c e   h e a d   ( 4 ) .  

4.  L a n c e   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m ,  

c h a r a c t e r i z e d   t h e r e b y   t h a t   the   n o z z l e   t u b e s   a r e   a r r a n g e d  

to  e x t e n d   r a d i a l l y   and  o u t w a r d l y .  



5.  L a n c e   a c c o r d i n g   to   any  p r e c e d i n g   c l a i m ,  

c h a r a c t e r i z e d   by  a  r i n g - s h a p e d   d i s c   ( 1 6 )   of   f o r   e x a m p l e  

c e r a m i c   f i b r e   a r r a n g e d   b e t w e e n   t h e   h e a d   (6)   and   t h e   e n d  

of   t h e   i n s u l a t i o n   ( 3 ) .  

6.  L a n c e   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m ,  

c h a r a c t e r i z e d   t h e r e b y   t h a t   a  j o i n t i n g   mass   i s   a r r a n g e d  

b e t w e e n   t h e   u p p e r   s i d e   of  t h e   l a n c e   h e a d   (4)   and   t h e  

end  of   t h e   i n s u l a t i o n   ( 3 ) .  

7.  L a n c e   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m ,  

c h a r a c t e r i z e d   t h e r e b y   t h a t   t h e   r e c e s s e s   f o r   t h e   n o z z l e  

t u b e s   ( 1 1 )   a r e   a r r a n g e d   in   t h e   u p p e r   s u r f a c e  o f   l a n c e  

h e a d   ( 4 ) .  
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