
J  

Europaisch.es  Patentamt 

European  Patent  Off  ice  @  Publication  number:  0 1 8 2 5 1 1  
A 1  

Office  europeen  des  brevets  ^   1 

©  EUROPEAN  PATENT  APPLICATION 

©  Application  number:  85307655.2  ®  Int.  CI.4:  C  21  B  7 / 0 0  

@  Date  of  filing  :  23.10.85 

®  Priority  :  30.10.84  GB  8427357  @  Applicant  :  DAVY  MCKEE  (STOCKTON)  LIMITED, 
Ashmore  House,  Stockton-on-Tees  Cleveland  TS18  3RE 
(GB) 

®  Date  of  publication  of  application:  28.05.86  ®  
Bulletin  86/22  Eaglescliffe,  Stockton-On-Tees  Cleveland  TS1  6  ODA 

(OB) 

@  Representative  :  Shindler,  Nigel  et  al,  BATCHELLOR, 
KIRK  &  EYLES  2  Pear  Tree  Court  Farringdon  Road, 

@  Designated  Contracting  States  :  DE  GBITSE  London  EC1  RODS  (GB) 

The  assembly  of  a  blast  furnace  shell. 

  A  method  of  assembling  or  reconstructing  a  blast  furnace 
shell  comprising  a  plurality  of  annular  parts,  in  which  the  top- 
most  part  is  positioned  on  a  support  surface,  and  is  then  jacked 
up  until  the  next  part  can  be  slid  beneath  it  and  the  two  parts 
welded  together.  The  connected  parts  are  then  jacked  up  and 
the  process  continued  until  the  assembly  is  complete. 



B l a s t   f u r n a c e s   c o n s i s t   of   an  o u t e r   m e t a l  

s h e l l   of  g e n e r a l l y   c y l i n d r i c a l   f o r m   a r r a n g e d   w i t h   i t s  

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

r e f r a c t o r y   m a t e r i a l .   The  l i n i n g   i s   f i t t e d   i n s i d e   t h e  

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

H e r e t o f o r e ,   i t   h a s   b e e n   u s u a l   to   c o n s t r u c t   t h e   s h e l l   b y  

p o s i t i o n i n g   t h e   b a s e   of   t h e   s h e l l   on  i t s   f o u n d a t i o n   a n d  

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

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

F u r t h e r   p l a t e s   a r e   w e l d e d   in   t u r n   on  to   t h e   p r e v i o u s l y  

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

i s   r e p e a t e d   u n t i l   t h e   e n t i r e   s h e l l   h a s   b e e n   a s s e m b l e d .  

I t   w i l l   be   a p p r e c i a t e d   t h a t   t h i s   i s   a  

r e l a t i v e l y   s l o w   m e t h o d   of   a s s e m b l i n g   t h e   s h e l l   s i n c e  

t h e   w e l d s   a r e   p r o d u c e d   on  s i t e   and   t h e   w e l d s   a r e  

p r o g r e s s i v e l y   f o r m e d   a t   h i g h e r   l e v e l s   f rom  t h e   g r o u n d  

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

e q u i p m e n t   b e c o m e s   more   and  more   i m p o r t a n t .  

When  a  b l a s t   f u r n a c e   i s   b e i n g   r e - b u i l t   on  a n  

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

b u i l d   t a k e s   p l a c e   as  q u i c k l y   as  p o s s i b l e   s i n c e   i t   m e a n s  

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

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

I t   i s   an  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   t o  



p r o v i d e   a  m e t h o d   o f   a s s e m b l i n g   t h e   s h e l l   of   a  b l a s t  

f u r n a c e   w h i c h   e n a b l e s   t h e   s h e l l   to   be  a s s e m b l e d   f a s t e r  

t h a n   t h e   m e t h o d   r e f e r r e d   to   a b o v e .  

A c c o r d i n g   t o   t h e   p r e s e n t   i n v e n t i o n ,   i n  a  

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

a  b l a s t   f u r n a c e   f r o m   a t   l e a s t   t h r e e   a n n u l a r   p a r t s ,   t h e  

p a r t   w h i c h   c o n s t i t u t e s   t h e   u p p e r m o s t   p a r t   of  t h e  

a s s e m b l e d   s h e l l   i s   l o c a t e d   on  a  s u p p o r t   s u r f a c e   and  i s  

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

s t r u c t u r e ;   t h e   l i f t i n g   b e a m   i s   j a c k e d   u p w a r d l y  

r e l a t i v e   t o   t h e   t o w e r   s t r u c t u r e   to   r a i s e   t h e   p a r t   f r o m  

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

a  s e c o n d   a n n u l a r   p a r t   of  t h e   s h e l l   to   be  p o s i t i o n e d   o n  

t h e   s u p p o r t   s u r f a c e   b e n e a t h   t h e   r a i s e d   u p p e r m o s t   p a r t ;  

t h e   two  p a r t s   a r e   c o n n e c t e d   t o g e t h e r   one  b e n e a t h   t h e  

o t h e r ;   t h e   l i f t i n g   b e a m   i s   j a c k e d   u p w a r d l y   r e l a t i v e   t o  

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

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

a  t h i r d   a n n u l a r   p a r t   to   be  p o s i t i o n e d   on  t h e   s u p p o r t  

s u r f a c e   b e n e a t h   t h e   r a i s e d   c o n n e c t e d   p a r t s ;   and  t h e  

t h i r d   a n n u l a r   p a r t   i s   c o n n e c t e d   to   t h e   r a i s e d   c o n n e c t e d  

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

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

The  a n n u l a r   p a r t s   can   be  f o r m e d   away  f r o m   t h e  

s i t e   and  t h i s   s i m p l i f i e s   t h e   c o n s t r u c t i o n   of  t h e s e  

p a r t s .   When  t h e   p a r t   w h i c h   i s   p o s i t i o n e d   on  t h e  



s u p p o r t   s u r f a c e   i s   c o n n e c t e d   to   t h e   p a r t   or  p a r t s  

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

s i n c e   i t   t a k e s   p l a c e   a t   a  f i x e d   p o s i t i o n .  

The  l i f t i n g   t o w e r   s t r u c t u r e   may  be  a  

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

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

t h e r e a f t e r ,   i s   r e m o v e d ,   or   i t   may  f o r m   p a r t   o f   t h e  

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

f o u n d a t i o n ,   p a r t i c u l a r l y   when  t h e   s h e l l   i s   of  a  r e -  

b u i l t   f u r n a c e .  

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

n u m b e r   of   a n n u l a r   p a r t s ,   and  s i n c e   a l l   b u t   t h e   l a s t  

a n n u l a r   p a r t   a r e   l i f t e d   on  t h e   l a s t   j a c k i n g   o p e r a t i o n ,  

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

t o t a l   w e i g h t   o f   t h e   b l a s t   f u r n a c e   s h e l l .   To  t h i s   e n d ,  

a  t r u c k   m o u n t e d   c r a n e   or   a  t o w e r   c r a n e   h a v i n g   a  b o o m  

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

t h e   l o a d s   h a v e   t o   be   l i f t e d   by  a  l i f t i n g   b e a m   j a c k e d   u p  

a  l i f t i n g   t o w e r   s t r u c t u r e .   Such  a  d e v i c e   i s   d e s c r i b e d  

and  c l a i m e d   in   B r i t i s h   P a t e n t   No.  2 0 5 3 1 5 0 .  

In  o r d e r   t h a t   t h e   i n v e n t i o n   m a y  b e   m o r e  

r e a d i l y   u n d e r s t o o d ,   i t   w i l l   now  be  d e s c r i b e d ,   by  way  o f  

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

in   w h i c h : -  

F i g u r e s   1  and  2  a r e   d i a g r a m m a t i c   s i d e  

e l e v a t i o n s ,   m u t u a l l y   a t   r i g h t   a n g l e s ,   i l l u s t r a t i n g   t h e  



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

one  e m b o d i m e n t   of  t h e   i n v e n t i o n ;   a n d  

F i g u r e s   3  and  4  a r e   d i a g r a m m a t i c   s i d e  

e l e v a t i o n s ,   m u t u a l l y   a t   r i g h t   a n g l e s ,   of  a p p a r a t u s  

e m p l o y i n g   an  a l t e r n a t i v e   e m b o d i m e n t   of  t h e   i n v e n t i o n .  

F i g u r e s   1  and  2  i l l u s t r a t e   t h e   a s s e m b l y   o f  

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

r e - b u i l t   f u r n a c e   on  an  e x i s t i n g   f o u n d a t i o n .   T h e  

e x i s t i n g   f u r n a c e   f o u n d a t i o n   i s   r e f e r r e d   to   by  r e f e r e n c e  

n u m e r a l   1  and   t h e   s h e l l   i s   t o   be   a s s e m b l e d   w i t h i n   a n  

e x i s t i n g   f u r n a c e   t o w e r   3.  The  f o u n d a t i o n   1  may  be  u s e d  

as  a  s u p p o r t   s u r f a c e   on  w h i c h   t h e   p a r t s   of   t h e   s h e l l  

a r e   a s s e m b l e d   b u t ,   a l t e r n a t i v e l y ,   t h e   h e a r t h   of   t h e  

f u r n a c e ,   i n d i c a t e d   by  r e f e r e n c e   5,  can  be  p o s i t i o n e d   i n  

p l a c e   on  t h e   f o u n d a t i o n   1  and   a  s u p p o r t   s u r f a c e  7  

t e m p o r a r i l y   e r e c t e d   on  t h e   t o p   of   t h e   h e a r t h .   A 

s l i d e w a y   9  p r o j e c t s   f r o m   t h e   s u r f a c e   7  t o   one   s i d e   o f  

t h e   f u r n a c e .  

A  l i f t i n g   t o w e r   s t r u c t u r e   11,  of  t h e   t y p e  

d i s c l o s e d   in   B r i t i s h   P a t e n t   No.  2 0 5 3 1 5 0 ,   h a s   a  p a i r   o f  

m a s t s   13  and  a  l i f t i n g   b e a m , 1 5   e x t e n d i n g   b e t w e e n   t h e  

m a s t s .   The  b e a m   i s   j a c k e d   u p w a r d l y   r e l a t i v e   to   t h e  

t o w e r   s t r u c t u r e   by  m e a n s   n o t   shown .   The  l i f t i n g   t o w e r  

s t r u c t u r e   i s   e r e c t e d   o u t s i d e   t h e   f u r n a c e   t o w e r   3 .  

The   a n n u l a r   p a r t   17  o f   t h e   s h e l l   w h i c h  

c o n s t i t u t e s   t h e   u p p e r m o s t   p a r t   of  t h e   a s s e m b l e d   s h e l l  



i s   l o c a t e d   on  t h e   s l i d e w a y  9   and   i s   s l i d   on  t o   t h e  

s u p p o r t   s u r f a c e   7.  In  t h i s   p o s i t i o n ,   i t   i s   c o n n e c t e d  

t o   t h e   b e a m   15  and   t h e   b e a m   i s   j a c k e d   up  r e l a t i v e   t o  

t h e   m a s t s   13  t h r o u g h   a  d i s t a n c e   w h i c h   i s   s u f f i c i e n t   t o  

e n a b l e   t h e   n e x t   a n n u l a r   p a r t   19,  w h i c h   h a s   p r e v i o u s l y  

b e e n   l o c a t e d   on  t h e   s l i d e w a y ,   t o   be  p u s h e d   to   a  

p o s i t i o n   on  t h e   s u p p o r t   s u r f a c e   in   w h i c h   i t   i s   b e n e a t h  

t h e   r a i s e d   p a r t   17.  In  t h i s   p o s i t i o n ,   t h e   p a r t   19  i s  

c o n n e c t e d   by  w e l d i n g   t o   t h e   p a r t   17  so  as  t o   b e  

p o s i t i o n e d   b e n e a t h   i t .   The  l i f t i n g   b e a m   15  i s   t h e n  

r a i s e d   f u r t h e r   to   l i f t   up  t h e   c o n n e c t e d   p a r t s   17,  19  

s u f f i c i e n t l y   to   e n a b l e   t h e   n e x t   a n n u l a r   p a r t   21  t o   b e  

s l i d   a l o n g   t h e   s l i d e w a y   9  to   t h e   s u p p o r t   s u r f a c e  

b e n e a t h   t h e   r a i s e d   p a r t s   17,  19.  The  p a r t   21  i s   t h e n  

w e l d e d   t o   t h e   l o w e r   e d g e   o f   t h e   p a r t   19  t o   f o r m   t h r e e  

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

a n n u l a r   p a r t s   of  t h e   s h e l l   h a v e   b e e n   p o s i t i o n e d   in  t u r n  

on  t h e   s u p p o r t   s u r f a c e   7  a n d   w e l d e d   t o   t h e   r a i s e d   p a r t s  

i m m e d i a t e l y   a b o v e   i t .   The  e n t i r e   s h e l l   i s   t h u s  

a s s e m b l e d .   Once  t h e   a s s e m b l y   i s   c o m p l e t e d ,   t h e   l i f t i n g  

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

9 .  

In  t h e   a r r a n g e m e n t   s h o w n   i n   F i g u r e s   3  a n d   4 ,  

t h e   s h e l l   i s   of  a  r e - b u i l t   b l a s t   f u r n a c e   and  t h e  

e x i s t i n g   f u r n a c e   t o w e r   33  i s   s u f f i c i e n t l y   r o b u s t   to   b e  

to  s u p p o r t   t h e   w a i g h t   of  the   a s s e p e l e d   s h e l l .   1 -  



t h i s   end,   i t   i s   no t   n e c e s s a r y   f o r   t h e   m a s t s   of  t h e  

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

f u r n a c e   t o w e r ,   b u t   s h o r t e r   m a s t s   35  can  be  a s s e m b l e d   o n  

t h e   t o p   o f   t h e   f u r n a c e   t o w e r .   A  l i f t i n g   beam  3 7  

e x t e n d s   b e t w e e n   t h e   m a s t s   and  i s   r a i s e d   r e l a t i v e   to   t h e  

m a s t s   by  j a c k i n g   m e a n s   n o t   s h o w n .  

The  a n n u l a r   p a r t   of   t h e   s h e l l   w h i c h  

c o n s t i t u t e s   t h e   u p p e r m o s t   p a r t   of   t h e   s h e l l   i s  

i n d i c a t e d   by  r e f e r e n c e   n u m e r a l   39  and   i s   l o c a t e d   on  a  

s u p p o r t   s u r f a c e   41.  The  p a r t   39  i s   c o n n e c t e d   by  way  o f  

c a b l e s   43  t o   t h e   l i f t i n g   beam  37.  The  n e x t   a n n u l a r  

p a r t   o f   t h e   s h e l l   i s   c a r r i e d   by   a  m o v a b l  e   1  i  f t i  n g  

s t r u c t u r e   45  on  t o   a  s l i d e w a y   47  w h i c h   e x t e n d s   t o   t h e  

s u p p o r t   s u r f a c e   41  and ,   a f t e r   t h e   f i r s t   p a r t   39  h a s  

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

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

t h e r e o f .   The  two  c o n n e c t e d   p a r t s   a r e   t h e n   l i f t e d   b y  

way  of   t h e   l i f t i n g   b e a m   s u f f i c i e n t l y   to   a l l o w   t h e   n e x t  

a n n u l a r   p a r t   t o   be   m o v e d   a l o n g   t h e   s l i d e w a y   47  t o   a  

p o s i t i o n   b e t w e e n   t h e   r a i s e d   p a r t s   and   f o r   i t   t o  b e  

w e l d e d   to   t h e   u n d e r s i d e   of   t h e   r a i s e d   p a r t s .   T h e s e  

s t e p s   a r e   c o n t i n u e d   u n t i l   t h e   e n t i r e   s h e l l   h a s   b e e n  

a s s e m b l e d .   T h e r e a f t e r ,   t h e   m a s t s   35  a r e   d i s m a n t l e d   a n d  

r e m o v e d   f r o m   t h e   f u r n a c e   t o w e r   3 3 .  



1.  A  method  of  a ssembl ing   the  gene ra l ly   cy l i nd r i ca l   shell  o f  

a  blast  f u rnace   from  at  least   three   annular   par ts ,   the  m e t h o d  

c o m p r i s i n g  :  

(a)  e r e c t i n g   a  l i f t ing   tower   s t r u c t u r e   inc luding   a  l i f t i n g  

beam,  over  the  assembly  p o s i t i o n ;  

(b)  pos i t i on ing   a  first   annular   part  of  the  shell  on  a  

support   s u r f a c e   at  the  assembly  p o s i t i o n ;  

(c)  a t t a c h i n g   the  said  f i r s t   part  to  the  l i f t i n g   beam; 

(d)  j ack ing   up  the  l i f t ing  beam,  r e l a t i v e   to  the  t o w e r  

s t r u c t u r e ,   so  as  to  raise  the  said  first   part  s u f f i c i e n t l y   far  f rom 

the  s u r f a c e   to  allow  a  second  annular   part  of  the  shell  to  be 

p o s i t i o n e d   beneath  the  f i r s t ;  

(e)  connec t ing   the  f i r s t   and  second  pa r t s   t o g e t h e r ;  

(f)  j acking   up  the  l i f t ing   beam  r e l a t i v e   to  the  s t r u c t u r e  

so  as  to  ra ise   the  c o n n e c t e d   par ts   from  the  suppor t   su r f ace   by  a  

d i s t a n c e   s u f f i c i e n t   to  allow  a  third  annular   part   to  be  p o s i t i o n e d  

on  the  support   su r face   below  the  connected  p a r t s ;  

(g)  c o n n e c t i n g   the  third  annular   part  to  the  a l r e a d y  

connec ted   p a r t s ;   and  

(h)  r e p e a t i n g   s teps  (b)  to  (e)  for  each  s u c c e s s i v e   p a r t  

u n t i l   the  she l l   has  been  c o m p l e t e d .  



2.  A  method  acco rd ing   to  claim  1  in  which  the  said  parts   a r e  

connec ted   by  w e l d i n g .  

3.  A  method  acco rd ing   to  claim  1  or  claim  2  in  which  t h e  

l i f t ing  tower   s t r u c t u r e   is  e r e c t e d   outs ide   the  f u rnace   tower  w h i c h  

is  to  enclose   the  completed  f u r n a c e .  

4.  A  method  acco rd ing   to  claim  1  or  claim  2  in  which  t h e  

l i f t ing   tower   s t r u c t u r e   is  formed  by  mount ing  a  mast  assembly  on  t o p  

of  the  furnace  tower  which  is  to  enc lose   the  completed  f u r n a c e .  

5.  A  method  a cco rd ing   to  any  p r e c e d i n g   claim  in  which  t h e  

s u c c e s s i v e   annular   parts   are  moved  into  pos i t ion  by  means  of  a  

s l ideway  ad jacen t   the  said  support   s u r f a c e .  
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