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©  Method  and  device  for  suspension  of  an  electric  resistance  element. 
©  This  invention  relates  to  a  method  of  suspending 
electrical  resistance  elements  in  industrial  furnaces  in  the 
first  place.  Suspension  on  fibre  board,  i.e.  blocks  or  boards  of 
fibre  material,  according  to  the  invention  eliminates  heat 
dissipation  to  the  outer  walls  of  the  furnace  and  gives  a 
simple  suspension  of  the  elements.  The  elements  (1)  are 
hooked  onto  profiles  (2)  which  are  stuck  into  the  fibre  blocks 
(3).  The  profiles  are  suitably  manufactured  in  the  same 
material  as  the  resistance  elements  and  are  fixed  in  the  fibre 
blocks  without  any  previous  making  of  holes. 
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 T h i s   invention  relates  to  a  method  of  suspending 
electrical  resistance  elements  in  industrial  furnaces  in  the 
first  place.  Suspension  on  fibre board,  i.e.  blocks  or  boards  of 
fibre  material,  according  to  the  invention  eliminates  heat 
dissipation  to  the  outer  walls  of  the  furnace  and  gives  a 
simple  suspension  of  the  elements.  The  elements  (1)  are 
hooked  onto  profiles  (2)  which  are  stuck  into  the  fibre  blocks 
(3).  The  profiles  are  suitably  manufactured  in  the  same 
material  as  the  resistance  elements  and  are  fixed  in  the  fibre 
blocks  without  any  previous  making  of  holes. 



This  i nven t ion   r e l a t e s   to  a  method  and  device   for  suspens ion   o f  

an  e l e c t r i c   r e s i s t a n c e   hea t ing   element .   The  i nven t ion   is  in  t h e  

f i r s t   place  in tended  to  be  used  in  i n d u s t r i a l   f u r n a c e s .  

In  e l e c t r i c a l l y   heated  i n d u s t r i a l   f u rnaces   the  r e s i s t a n c e  

elements  are  u s u a l l y   meander  shaped  with  a  varying  number  o f  

loops.  The  number  of  loops  is  u s u a l l y   in  the  i n t e r v a l   of  5  to  50.  

The  loops  are  a t t ached   v e r t i c a l l y   on  the  inner  walls   of  t h e  

furnace .   To  avoid  de fo rmat ion   of  the  e lements   during  o p e r a t i o n  

every  s ing le   loop  should  have  a  support   or  a t tachment   on  t h e  

wall .   The  change  from  furnace   walls  of  b r i c k s   to  walls  b u i l t   up 
of  blocks  or  mats  of  f i b r e   ma te r i a l   has  e n t a i l e d   new  p rob l ems  

concerning  suspens ion   of  the  elements  on  these  wal ls .   T h i s  

inven t ion   r e l a t e s   to  suspens ion   of  meander  shaped  e l e c t r i c a l  

r e s i s t a n c e   elements  on  f i b r e   board  wal ls   i . e .   r ig id   blocks  o r  

boards  of  ceramic  f i b r e   m a t e r i a l .  

Suspension  of  the  r e s i s t a n c e   elements  on  f i b r e   blocks  i n v o l v e  

severa l   problems.  To  give  the  elements  s u f f i c i e n t   support  as  w e l l  

as  reduce  the  local   p r e s s u r e   on  the  f i b r e   blocks  every  s i n g l e  

meander  loop  should  have  a  support   s e p a r a t e l y   a t t ached   to  t h e  

f i b r e   b locks .   The  number  of  suppor t s   in  a  furnace   can  t h e r e f o r e  

be  very  l a rge .   One  way  to  solve  the  problem  of  the  l i m i t e d  

capac i ty   of  the  blocks  to  endure  p r e s s u r e   is  l e t t i n g   the  s u s p e n s -  
ion  devices   be  f ixed  in  the  s tee l   c o n s t r u c t i o n   or  p l a t i n g   which  

g e n e r a l l y   forms  the  outer  wall  of  the  f u rnace .   The  s u s p e n s i o n  
devices  have,  however,  a  much  higher   thermal  c o n d u c t i v i t y   t h a n  

the  i n s u l a t i o n   m a t e r i a l   in  the  walls  and  l e t t i n g   the  s u s p e n s i o n  

devices   be  f ixed  in  the  outer  walls  leads  to  heat  losses   from  t h e  

furnace  by  th is   way.  A  f u r t h e r   d i s a d v a n t a g e   are  the  i n s t a l l a t i o n  

problems  involved  with  such  s o l u t i o n s .   Another  way  to  suspend  

elements  on  f i b r e   blocks  is  to  build  suspens ion   devices   e .g.   i n  

the  form  of  ceramic  tubes  running  h o r i z o n t a l l y ,   p a r a l l e l   to  t h e  

furnace  walls  i n s ide   the  f i b r e   b locks .   On  these  tubes  hooks  a r e  
then  suspended  s t i c k i n g   out  from  the  f i b r e   blocks  into  t h e  

furnace  chamber  and  on  these  hooks  the  e lements   are  suspended  i n  

the i r   turn.  The  d i s a d v a n t a g e s   with  th is   c o n s t r u c t i o n   are  f i r s t  



the  la rge   number  of  d e t a i l s   needed  for  the  suspens ion   of  t h e  

e lements   and  second  tha t   the  p o s i t i o n s   of  the  e lements   a r e  

de te rmined   by  the  tubes  cas t   into  the  f i b r e   b locks .   This  r e q u i r e s  

on  the  one  hand  high  p r e c i s i o n   at  p roduc t ion   and  s e t - u p   of  t h e  

blocks   and  on  the  other   hand  tha t   e.g.   when  r e p l a c i n g   e l e m e n t s  

t h e i r   shape  is  not  a f f e c t e d   in  such  a  way  that   they  do  not  f i t  

onto  the  suspens ion   dev ices   any  more .  

This  i n v e n t i o n   aims  at  g iv ing   a  simple  suspens ion   of  the  e l e m e n t s  

with  the  p o s s i b i l i t y   to  p lace   these  anywhere  on  the  fu rnace   w a l l s  

e l i m i n a t i n g   at  the  same  time  the  above  problems.   The  i n v e n t i o n   i s  

d i s t i n g u i s h e d   by  the  c h a r a c t e r i s t i c s   i nd i ca t ed   in  the  p a t e n t  

c l a i m s .  

With  r e f e r e n c e   to  the  a t t a c h e d   f i g u r e s   the  i n v e n t i o n   wi l l   be 

d e s c r i b e d   more  d e t a i l e d   by  some  design  e x a m p l e s .  

F igure   1  shows  some  loops  of  a  meander  shaped  r e s i s t a n c e   e l e m e n t  

of  metal  wire .   The  e lement   is  suspended  on  suspens ion   d e v i c e s  

accord ing   to  the  i n v e n t i o n .  

Figure  2  shows  a  c r o s s - s e c t i o n   of  a  furnace   wall  where  two 

elements   are  suspended  in  accordance   with  the  i n v e n t i o n .  

Figure   3  shows  a  p r e f e r r e d   type  of  a  suspens ion   device   a c c o r d i n g  

to  the  i n v e n t i o n .  

Figure   4  a-d  shows  c r o s s - s e c t i o n s   of  d i f f e r e n t   p r o f i l e s   a c c o r d i n g  

to  the  i n v e n t i o n .  

Figure  5  shows  a  des ign  of  the  suspens ion   device  a cco rd ing   t o  

f i g u r e   3  e s p e c i a l l y   f i t t e d   for  e lements   made  of  s t r i p   s h a p e d  

m a t e r i a l .  

The  r e s i s t a n c e  e l e m e n t   (1)  shown  in  f ig .   1  is  suspended  on  a  

number  of  suspens ion   dev ices   (2)  which  best   c o n s i s t s   of  p r o f i l e s  

of  the  same  m a t e r i a l   as  the  r e s i s t a n c e   element .   The  p r o f i l e s   can 

be  given  the  shape  as  shown  in  f i g u r e s   3  and  4d.  Without  any  

p rev ious   making  of  holes   in  the  f i b r e   blocks  such  a  p r o f i l e   can 

then  be  s tuck  into  the  block  and  provide  the  su spens ion   d e v i c e  

for  a  meander  loop.  The  p r o f i l e s   should  be  stuck  into  the  f i b r e  

block  by  at  l eas t   2!3  of  t h e i r   l ength .   The  d i s t r i b u t i o n   of  t h e  

p r o f i l e s   is  c o n s i d e r a b l y   f a c i l i t a t e d   by  the  fac t   tha t   these   do 

not  need  to  be  set  out  u n t i l   the  furnace  is  f i n i s h e d   and  t h e  

elements   sha l l   be  placed  on  the  p r o f i l e s .   The  ready  e lements   can 



there  be  used  as  master  component  for  the  i n s t a l l a t i o n   of  t h e  

p r o f i l e s .   The  p r o f i l e s   should  be  stuck  into  the  wall  with  a 

g rad ien t   of  about  45°  aga ins t   the  v e r t i c a l   plane  as  it  is  shown 

in  f igure   2.  In  f igure   2  two  p r o f i l e s   (2)  are  shown  which  s u p p o r t  

an  element  (1)  each.  The  p r o f i l e s   are  s tuck  into  the  f i b e r b l o c k s  

(3)  forming  the  inner  wall  of  a  fu rnace .   The  furnace  wall  is  a l s o  

provided  with  a  f u r t h e r   i n s u l a t i o n   (4)  and  an  outer  wall  (5)  o f  

sheet  m e t a l .  

Many  embodiments  of  the  inven t ion   are  p o s s i b l e   regarding   t h e  

a p p l i c a t i o n s   in  q u e s t i o n .   E.g.  can  p r o f i l e s   be  designed  w i t h  

d i f f e r e n t   c r o s s - s e c t i o n s   as  shown  in  f ig .   4  a-d.  To  o b t a i n  

s u f f i c i e n t   support   for  the  e lements   and  at  the  same  time  d i s t r i b -  

ut ion  of  the  p re s su re   on  the  f i b r e   block  the  p r o f i l e   should  be  

such  that  the  outer  edges  were  bent  minimum  60°  from  each  o t h e r  

i . e .   the  angle  which  in  f ig.   4a  has  been  marked  by v1   shal l   be  

minimum  60°.  In  the  p r o t r u d i n g   des ign  shown  in  f ig.   4d  the  a n g l e  

V2  should  be  about  120°  which  co r responds   to  the  outer  edges  

having  been  bent  60°  from  each  o t h e r .  

Fig.  5  shows  the  design  type  of  the  i n v e n t i o n   which  f i t s   t h e  

element  of  s t r i p   shaped  m a t e r i a l .   On  a  p r o f i l e   (2)  a  br idge  (6 )  

is  f ixed,   e.g.  by  welding.   The  p r o f i l e   is  stuck  into  one  of  t h e  

f ib re   blocks  (3)  forming  the  furnace   wall  whe rea f t e r   the  r e s i s t -  

ance  element  (1)  is  suspended  and  suppor ted   by  the  b r i d g e .  



1.  M e t h o d   t o   s u s p e n d   a  m e a n d e r   s h a p e d   e l e c t r i c a l   r e s i s t a n c e  
e l e m e n t   on  w a l l s   of  f i b r e   b o a r d   i n   f u r n a c e s   or  s i m i l a r  
p l a c e s   w h e r e   f o r   e a c h   m e a n d e r   l o o p   an  o b l o n g   m a t e r i a l   i s  
f o r m e d   t o   a  p r o f i l e   b e n t   in   i t s   l o n g i t u d i n a l   d i r e c t i o n  
so  t h a t   i t s   o u t e r   e d g e s   a r e   b e n t   a t   l e a s t   60°  f rom  e a c h  
o t h e r   so  t h a t   t h e   h e r e b y   r e c e i v e d   p r o f i l e   w i t h o u t   any   p r e v i o u s  
m a k i n g   of  h o l e s   i s   s t u c k   i n t o   t h e   f i b r e   b o a r d   by  a t   l e a s t  
2 /3   of  i t s   l e n g t h   w i t h   a  g r a d i e n t   of  a b o u t   45°  a g a i n s t  
t h e   v e r t i c a l   p l a n e   w h e r e a f t e r   t h e   m e a n d e r   l o o p   i s   s u s p e n d e d  
a t   t h e   p r o t r u d i n g   p a r t   of  t h e   p r o f i l e .  

2.  M e t h o d   a c c o r d i n g   to   c l a i m   1  in   w h i c h   t h e   e l e m e n t   t o  
be  s u s p e n d e d   i s   f i r s t   u s e d   as  m a s t e r   c o m p o n e n t   f o r   t h e  
i n s t a l l a t i o n   of  t h e   p r o f i l e s .  

3.  P r o f i l e   f o r   s u s p e n s i o n   of   m e a n d e r   s h a p e d   e l e c t r i c   r e s t i s t a n c e  
e l e m e n t s   w h i c h   d e p a r t i n g   f r o m   a  p l a n e ,   o b l o n g   m a t e r i a l  
was  f o r m e d   t o   a  p r o f i l e   b e n t   in   i t s   l o n g i t u d i n a l   d i r e c t i o n  
so  t h a t   i t s   o u t e r   e d g e s   w e r e   b e n t   a t   l e a s t   60°  f rom  e a c h  
o t h e r .  

4.  P r o f i l e   a c c o r d i n g   to   c l a i m   3  w h i c h   has   a  v - s h a p e d   s e c t i o n  
w h e r e   t h e   s i d e s   fo rm  an  a n g l e   of  a b o u t   90°  w i t h   e a c h   o t h e r .  
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