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54)  Support  or  suspension  for  insulation  material. 

When  coating  the  inner  surfaces  of  a  furnace  with  strips 
of  refractory  mineral  material  of  synthetic  material  such  as 
felt,  one  often  uses  anchors  which  are  welded  to  the  shell  of 
the  furnace,  which  anchors  are  provided  with  recesses  such 
that  little  plates  can  be  secured  to  the  anchor  after  having 
made  a  quater  of  a  revolution.  These  anchors  represent 
energy  loss  and  it  is  a  time  consuming  job  to  weld  all  those 
anchors. 

This  is  eliminated  by  using  metal  strips  (5)  with  recesses 
(8)  which  are  punched  out  to  at  least  one  side.  One  can  make 
now  felt  packages  and  some  strips  are  provided  with  slots 
(10)  so  that  they  can  simply  be  attached  to  the  furnace  frame 
(2).  If  the  side  walls  are  coated  by  vertical  packages,  there 
also  is  no  sag  under  the  influence  of  the  own  weight. 



The  p r e s e n t   i nven t ion   r e l a t e s   to  a  support   or  suspens ion   f o r  

i n s u l a t i n g   m a t e r i a l   in  a  fu rnace ,   comprising  a  metal  s u p p o r t  

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

m a t e r i a l   or  s y n t h e t i c   m a t e r i a l   which  are  connected  to  the  s u p p o r t  

frame  by  the  support   or  s u s p e n s i o n .  

Furnaces  for  a l l   so r t s   of  a p p l i c a t i o n s ,   l ike   annea l ing   and  t e s t i n g  

metals   and  burning  ceramic  p roduc t s ,   were  made  of  r e f r a c t o r y   s t o n e ,  

but  the  e x p e r t i s e   which  is  necessary   for  the  handwork  to  be 

performed  becomes  almost  p r i c e l e s s ,   provided  tha t   i t   is  a v a i l a b l e .  

There fore   there  is  a  development  going  on  during  the  l a s t   few 

years  to  compose  said  furnaces   of  other  m a t e r i a l s   than  r e f r a c t o r y  

s tones .   Nowadays  as  i n s u l a t i n g   ma te r i a l   r e f r a c t o r y   mineral   o r  

s y n t h e t i c   ma te r i a l   is  cons ide red   for  use  and  t h e r e f o r e   one  s p e a k s  

of  f e l t   furnaces   at  p r e s e n t .  

A  c o n s i d e r a b l e   problem  when  secur ing   the  r e f r a c t o r y   f e l t s   t o  

p a r t i c u l a r l y   the  c e i l i n g s   of  such  furnaces  has  not  been  s o l v e d  

well  yet.   One  often  uses  anchors ,   welded  to  the  she l l   of  t h e  

fu rnace ,   which  anchors  are  provided  with  r e c e s s e s   such,  t h a t  

a f t e r   having  made  a  qua te r   of  a  r e v o l u t i o n ,   the  l i t t l e   p l a t e s   can  
be  secured  on  the  anchor  at  the  co r r ec t   l o c a t i o n .   This  p r i n c i p l e  

has  the  d i sadvantage   t ha t   a  large  number  of  such  anchors  has  to  be  



provided   which  i n c r e a s e s   the  cost   p r i ce   of  the  fu rnace ,   w h e r e a s  

moreover  can  be  mentioned  as  d i s a d v a n t a g e ,   t h a t   a l l   said  a n c h o r s  

with  p e r t a i n i n g   l i t t l e   p l a t e s   wi l l   also  incur  much  loss  in  e n e r g y  

because  they  can  be  cons ide red   to  be  s o - c a l l e d   h e a t - b r i d g e s .  

Tests   have  been  c a r r i e d   out  to  de termine   whether  the  s t r i p s   o f  

r e f r a c t o r y   minera l   or  s y n t h e t i c   m a t e r i a l   might  remain  in  t h e i r  

p laces   by  means  of  adher ing  them.  This  appears  not  to  be  s o .  

The  i nven t ion   tends  to  improve  the  above.  I t   appears  tha t   t h i s   i s  

achieved  by  s t i l l   forming  the  support   or  suspens ion   of  meta l ,   b u t  

having  i t   p o s i t i o n e d   wi thin   the  sur face   of  the  i n s u l a t i n g   m a t e r i a l  

which  is  exposed  to  the  h e a t .  

The  f i r s t   embodiment  of  the  i n v e n t i o n   is  c h a r a c t e r i z e d   in  t ha t   t h e  

suppor t   c o n s i s t s   of  a  metal  s t r i p   which  is  formed  by  a  p l a t e   w i t h  

r e c e s s e s ,   punched  out  to  at  l e a s t   one  s ide.   Said  r e c e s s e s   may  be  

t r i a n g u l a r ,   so  t h a t   po in t s   are  ob t a ined ,   which  p ro t rude   to  a t  

l e a s t   one  s i d e .  

A  second  p o s s i b i l i t y   is  c h a r a c t e r i z e d   in  t ha t   the  suppor t   c o n s i s t s  

of  a  metal  s t r i p   formed  by  a  p l a t e ,   at  l e a s t   one  l o n g i t u d i n a l  

edge  of  which  is  c r ena t ed   or  k n u r l e d .  

When  e r e c t i n g   such  a  furnace  at  l e a s t   a  p l u r a l i t y   of  the  m e t a l  

s t r i p s   wi l l   have  to  c o n s i s t   of  a  metal  p l a t e   with  folded  edge 

which  is  s h o r t e r   than  the  p l a t e ,   and  the  ends  of  the  p l a t e   a r e  

provided  with  s l o t s   which  are  def ined   by  the  p l a t e   and  the  edge ,  

so  tha t   the  p l a t e   with  folded  edge  can  be  s h i f t e d   in to   the  c o r n e r  

p r o f i l e s   of  the  suppor t   f r ame .  

Fur thermore  the  f e a t u r e   can  be  used  tha t   the  folded  edges  of  two 

p l a t e s   are  i n t e r c o n n e c t e d ,   for  i n s t ance   by  spot  w e l d i n g .  



In  view  of  the  f i g h t   a g a i n s t   co r ro s ion   u n d e r  t h e   i n f l u e n c e   o f  

the  high  t empera tu re   and  m o i s t u r e ,   i t   is  p r e f e r r e d   to  form  t h e  

metal  s t r i p s   and  the  suppor t   frame  of  s t a i n l e s s   s t e e l .  

When  a l l   metal  s t r i p s   are  formed  as  metal  p l a t e   with  folded  edge ,  

the  e x t e r i o r   of  the  furnace   is  given  a  l o u v r e - l i k e   a p p e a r a n c e .  

A  fu rnace ,   which  is  p rovided   with  the  above  mentioned  suppor ts   o r  

s u s p e n s i o n s ,   may  be  c h a r a c t e r i z e d   in  tha t   the  metal  s t r i p s   a r e  

a r ranged  v e r t i c a l l y   along  the  upwardly  d i r e c t e d   w a l l s .  

This  has  the  c o n s i d e r a b l e   advantage  with  r e spec t   to  the  h o r i z o n t a l  

a r rangement ,   tha t   lower  f e l t   l aye r s   wi l l   not  longer   sag  under  t h e  

i n f l u e n c e   of  the  weight  of  f e l t   l aye r s   at  a  h igher   l e v e l .  

The  i nven t ion   wi l l   be  e l u c i a t e d   h e r e i n a f t e r   on  the  bas i s   of  t h e  

drawing,  in  which  by  way  of  example  a  p l u r a l i t y   of  embodiments 

is  shown  of  a  support   or  suspens ion   according  to  the  inven t ion .   I n  

the  drawing  is  i l l u s t r a t e d   by:  

Fig.  1  in  p e r s p e c t i v e   a  plan  view  of  a  metal  suppor t   frame  of  a 

furnace  having  two  embodiments  of  metal  s t r i p s   t h e r e i n ;  

f ig .   2  a  c r o s s - s e c t i o n   with  two  i n t e r c o n n e c t e d   metal   s t r i p s .  

f ig .   3  and  4  c r o s s - s e c t i o n s   of  other   embodiments  of  a  metal  s t r i p ,  

and  

f ig .   5  a  f l a t t e n e d   view  of  a  po r t i on   of  the  metal  s t r i p   of  f ig.   3. 

In  the  drawing  the  support   frame  is  symbolized  by  two  p a r a l l e l  

corner  p r o f i l e s   1  and  2  which  are  i n t e r c o n n e c t e d   by  a  c o r n e r  

p r o f i l e   3.  The  l a t t e r   corner   p r o f i l e   3  is  loca ted   anyway  in  or  on 



the  v i c i n i t y   of  the  outer   p e r i p h e r a l   su r f ace   of  the  furnace ,   which 

is  not  f u r t h e r   i l l u s t r a t e d ,   but  p a r a l l e l   to  the  corner   p r o f i l e s   1 

and  2  more  p r o f i l e s   may  extend  in  the  event  of  l a r g e r   f u r n a c e s .  

To  said  p r o f i l e s   1  and  2  s t r i p s   4  of  r e f r a c t o r y   minera l   o r  

s y n t h e t i c   m a t e r i a l ,   l ike   f e l t ,   have  to  be  secured   and  t h i s   b e i n g  

done  such  t ha t   by  the  i n f l uence   of  the  high  t e m p e r a t u r e s ,  

accompanied  by  a  c o n s i d e r a b l e   moist   deve lopment ,   they  wi l l   not  be  

u n i n t e n t i o n a l l y   moved  from  t h e i r   p lace ,   which  appears   to  be  a 

c o n d i t i o n   which  is  hard  to  meet,  e s p e c i a l l y   for  c e i l i n g s   o f  

f u r n a c e s .  

With  the  i n v e n t i o n   t h i s   is  e f f e c t i v e l y   ach ieved   by  metal  s t r i p s   5 

and  6,  showing  two  p o s s i b l e   embodiments  of  the  i n v e n t i o n ,   which  

are  p r e f e r a b l y   made  of  s t a i n l e s s   s t e e l .  

Both  metal   s t r i p s   c o n s i s t   of  a  r e c t a n g u l a r   p l a t e   7  with  a  l e n g t h  

which  is  almost  equal  to  the  length  of  the  s t r i p   4  of  r e f r a c t o r y  

m a t e r i a l ,   but  with  a  c o n s i d e r a b l y   smal le r   h e i g h t .   The  f u r t h e r  

these  p l a t e s   are  away  from  the  high  t e m p e r a t u r e ,   the  less   they  w i l l  

f unc t ion   as  heat   b r idge .   The  he igh t   only  needs  to  be  j u s t  

s u f f i c i e n t   to  be  able  to  punch  p r o t r u s i o n s   8  of  s u f f i c i e n t   s t r e n g t h  

t h e r e f r o m .  

In  the  i l l u s t r a t e d   embodiment  said  p r o t r u s i o n s   c o n s i s t   o f  

t r i a n g u l a r   p o i n t s ,   which  are  a l t e r n a t e l y   punched  to  the  one  and  t o  

the  o ther   side  of  the  c e n t r a l   area  of  the  p l a t e   7,  but  they  c o u l d  

also  c o n s i s t   of  r e c t a n g l e s   which  are  punched  from  the  area  of  t h e  

l o n g i t u d i n a l   edge  t h e r e o f ,   so  tha t   a  c r e n e l l e d   appearance   i s  

a c h i e v e d .  

If ,   as  is  usual   for  t empera tu re s   to  be  i n s u l a t e d   up  to  the  e x t e n t  

of  10000C,  va r ious   of  the  i l l u s t r a t e d   s t r i p s   4  are  p laced   a g a i n s t  



each  o ther   then,  as  wi l l   be  r e a d i l y   unde r s tood ,   a  s t rong  p a r c e l  

of  i n s u l a t i n g   s t r i p s   is  achieved  on  the  i n t e r m e d i a t e   p l a t e s   7, 

owing  to  the  p r o t r u s i o n s .  

The  connec t ion   with  the  metal  suppor t   frame,  which  is  p a r t i c u l a r l y  

impor t an t   for  the  i n s u l a t i o n   of  a  c e i l i n g   of  a  fu rnace ,   i s  

achieved  by  p rov id ing   at  l e a s t   a  p l u r a l i t y   of  the  p l a t e s   7  in  t h e  

way,  as  i n d i c a t e d   for  metal  s t r i p   5,  w i t h  a   folded  edge  9,  which  

may  be  s h o r t e r   than  the  metal  s t r i p ,   but  should  be  adapted  t o  

r e s t   on  the  p r o f i l e s   1  and  2.  In  the  p l a t e   7  of  the  s t r i p   5  a 

s lo t   10  is  provided  at  both  ends,  so  tha t   the  s t r i p   5  is  made 

s l i d a b l e ,   as  i t   were,  over  the  p r o f i l e s   1 and  2.  

With  the  de sc r i bed   and  shown  suspens ion   i t   is  p o s s i b l e   to  e a s i l y  

and  qu ick ly   manufacture   a  w e l l - f i x e d   furnace   l i n i n g .   The  f u r t h e r  

d e t a i l s ,   l ike   the  r e l a t i o n   in  which  the  s t r i p s   4  are  p l a c e d  

along  the  walls  and  in  the  c o r n e r s ,   as  well  as  the  s p e c i a l  

p r o v i s i o n   for  the  door  and  for  the  bu rne r ( s )   or  e l e c t r i c  

r e s i s t a n c e   elements  may  be  l e f t   out  of  d i s c u s s i o n   here,   b u t  i t   i s  

remarked,   though,  tha t   the  metal  s t r i p s   can  now  also  be  p l a c e d  

v e r t i c a l l y   along  the  upwardly  d i r e c t e d   side  walls  of  the  f u r n a c e  

so  tha t   the  f e l t   will   notsag  under  the  i n f luence   of  i t s   own  w e i g h t .  

In  the  v a r i a t i o n s   as  i l l u s t r a t e d   in  f ig .   2  the  folded  edges  9  o f  

two  p l a t e s   7  are  i n t e r c o n n e c t e d   by  spot  welds  11,  and  the  d i s t a n c e  

between  the  p l a t e s   7  cor responds   with  the  t h i cknes s   of  a  f e l t  

l aye r .   I t   is  s t r i k i n g   tha t   the  t r i a n g u l a r   p r o t r u s i o n s   8  are  t u r n e d  

over  9 0   r e l a t i v e   to  f ig .   1 

As  is  i l l u s t r a t e d   in  f ig.   3-5  the  two  p l a t e s   of  f ig .   2  may  a l s o  

be  made  i n t e g r a l l y   and  notches  12  may  be  provided  which  r e t a i n   t h e  

f e l t   s t r i p s   4.  Fig.  3  and  5  r e l a t e   to  a  s q u a r e - f o l d e d   p l a t e   13  and 

f ig .   4  r e l a t e s   to  a  c i r c l e - s e c t o r - l i k e   folded  p l a t e   14,  the  ends  



of  which  may  of  course  be  formed  in  the  same  way  as  shown  i n  

f ig .   1. 



1.  A  suppor t   or  suspens ion   for  i n s u l a t i n g   m a t e r i a l   in  a  f u r n a c e ,  

compris ing  a  metal  suppor t   frame  of  s t a i n l e s s   m a t e r i a l   and  s t r i p s  

of  r e f r a c t o r y   minera l   m a t e r i a l   or  s y n t h e t i c   m a t e r i a l   which  a r e  

connected  to  the  suppor t   frame  by  the  suppor t   or  s u s p e n s i o n ,  

c h a r a c t e r i z e d   in  tha t   the  support   is  p o s i t i o n e d   wi th in   t h e  

sur face   of  the  i n s u l a t i n g   m a t e r i a l   which  is  exposed  to  the  h e a t .  

2.  A  suppor t   or  suspens ion   according  to  claim  1,  c h a r a c t e r i z e d   i n  

tha t   the  support   c o n s i s t s   of  a  metal  s t r i p   (5,  6)  formed  by  a 

p l a t e   (7)  with  r e c e s s e s ,   punched  out  to  at  l e a s t   one  s i d e .  

3.  Support  according   to  claim  1,  c h a r a c t e r i z e d   in  tha t   the  s u p p o r t  

c o n s i s t s   of  a  metal  s t r i p   (5)  formed  by  a  p l a t e   (13,  14),  a t  

l e a s t   one  l o n g i t u d i n a l   edge  of  which  is  c rena ted   or  k n u r l e d  

(such  as  at  1 2 ) .  

4.  A  suppor t   or  suspens ion   according  to  claim  2,  c h a r a c t e r i z e d   i n  

tha t   the  r e c e s s e s   are  t r i a n g u l a r ,   so  tha t   po in t s   (8)  are  o b t a i n e d ,  

which  p ro t rude   to  at  l e a s t   one  s i d e .  

5.  A  suppor t   or  suspens ion   according  to  any  of  the  claims  1 -3 ,  

c h a r a c t e r i z e d   in  t ha t   the  metal  p l a t e   (5)  has  a  folded  edge 

which  is  s h o r t e r   than  the  p l a t e ,   and  in  tha t   at  the  ends  of  t h e  



p la t e   s l o t s   (10)  are  provided  which  are  def ined  by  the  p l a t e   (7) 

and  the  edge  (9),  so  tha t   the  p l a t e   with  folded  edge  can  be  

s h i f t e d   in to   corner   p r o f i l e s   (1,  2)  of  the  suppor t   f r ame .  

6.  A  suppor t   or  suspens ion   accord ing   to  claim  5,  c h a r a c t e r i z e d   i n  

tha t   the  fo lded  edges  (9)  of  two  p l a t e s   (7)  are  i n t e r c o n n e c t e d ,  

for  i n s t a n c e   by  spot  welding  ( 1 1 ) .  

7.  A  suppor t   or  suspens ion   accord ing   to  any  of  the  p r e c e d i n g  

c la ims,   c h a r a c t e r i z e d   in  t ha t   the  metal  s t r i p   and  the  s u p p o r t  

frame  are  made  of  s t a i n l e s s   s t e e l ,   whereas  the  i n s u l a t i n g   m a t e r i a l  

c o n s i s t s   of  f e l t .  

8.  A  furnace   with  a  suppor t   or  suspens ion   according   to  any  of  t h e  

p reced ing   c la ims ,   c h a r a c t e r i z e d   in  t ha t   the  metal  s t r i p s   (5,  6) 

are  a r ranged   v e r t i c a l l y   along  the  upwardly  d i r e c t e d   w a l l s .  

9.  A  suppor t   or  suspens ion   as  i l l u s t r a t e d   in  the  drawing  a n d / o r  

d i s cus sed   on  the  bas is   t h e r e o f .  
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