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©  Insulated  ceramic  fiber  refractory  module. 

A  ceramic  fiber  module  (A)  comprising  a  shell  (10)  and 
interior  layers  (11,  12,  13,  14)  of  ceramic  fiber  blankets  is 
attached  to  the  wall  (15)  of  a  furnace  so  that the  ceramic fibers 
in  the  layers  are  in  planes  parallel  to  the  wall.  The  layers  are 
joined  together  and  to  the  shell  by  an  anchor  pin  (17)  and/or 
refractory  cement.  The  module  (A) is  anchored  to  the  furnace 
wall  by joining the  anchor  pin  (17) to the  base  (18) which forms 
the  sixth  side  of the  shell  (10).  The  base  (18)  is  inserted  into the 
retaining  bracket  (19)  which  is  mounted  on  the furnace  wall. 
The  parallel layering  of the  ceramic fiber  blankets  permits the 
use  of highly  refractory  blankets  nearthe  hot face and  insulat- 
ing  blankets  near the  furnace wall. 



BACKGROUND  OF  THE  INVENTION 

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  ceramic  f i be r   modules  for  i n s u l a -  

t ing   the  i n t e r i o r   of  a  high  t e m p e r a t u r e   furnace .   In  p a r t i c u l a r ,   t h i s  

inven t ion   d e s c r i b e s   a  module  and  method  of  using  the  same  in  which  t h e  

module  comprises  a  ceramic  f i b e r   s h e l l - l i k e   form,  a  p l u r a l i t y   of  c e r a m -  

ic  f i be r   b l anke t s   s i t u a t e d   wi th in   the  s h e l l - l i k e   form  and  means  f o r  

j o in ing   the  s h e l l   and  c o n t e n t s   to  a  furnace  housing  which  g e n e r a l l y  

is  of  s t e e l .  

For  many  years  heat   t r e a t i n g   fu rnaces ,   ceramic  k i l n s ,   b r ick   k i l n s ,  

and  the  l i ke ,   were  l i ned   with  dense  f i r e c l a y   b r ick .   Later  i n s u l a t i n g  

f i r e b r i c k   r e p l a c e d   the  dense  f i r e c l a y   br ick  because  of  i t s   l i g h t e r  

weight  and  b e t t e r   i n s u l a t i n g   p r o p e r t i e s .   Recently  ceramic  f i be r   m a t e r -  

i a l   made  of  a l u m i n a - s i l i c a   f i b e r s   made  into  b l anke t s   has  r ep l aced   t h e  

i n s u l a t i n g   f i r e b r i c k   as  l i n i n g   for  such  furnaces   and  k i l n s .   The  l a t e s t  

advance  in  t h i s   a r t   is  the  use  of  module  un i t s   in  which  the  c e r a m i c  

f i be r   b l anke t s   are  p o s i t i o n e d   on  end,  or  edge  gra in ,   and  r e t a i n e d   in  a 

b l anke t   which  is  des igned   to  be  a t t a ched   to  the  s t e e l   frame  d e f i n i n g  

the  f u r n a c e  o r   k i l n .  

The  r o l l s   of  ceramic  f i b e r s   t y p i c a l l y   are  impaled  upon  metal  s t u d s  

welded  to  the  furnace   w a l l s .   This  arrangement   has  s eve ra l   d r a w b a c k s ,  

namely  tha t   the  t e m p e r a t u r e   l im i t   of  the  c o n s t r u c t i o n   is  dependent   on 

the  t empera tu re   t ha t   the  metal  s tuds  can  s t a n d .  A n o t h e r   drawback  i s  

t ha t   the  ceramic  f i b e r   b l a n k e t s   are  e a s i l y   damaged,  torn  and  also  t e n d  

to  shrink  l eng thwise   with  high  t empera tu re   use  so  tha t   gaps  are  f o rmed  

between  the  ends  of  the  b l a n k e t s .  

For  economic  r e a s o n s ,  i t   is  u n d e s i r a b l e   to  r ep lace   a  large  l a y e r -  



ed  b lanke t   module,  which  has  only  a  r e l a t i v e l y   small  damaged  area .   How- 

ever ,   unless   the  b l anke t   is  r e p l a c e d ,   the  damaged  area  w i l l   grow  i n  

s i z e .  

In  order  to  f a c i l i t a t e   r e p l a c e m e n t   of  damaged  i n s u l a t i o n ,   numerous 

modular  i n s u l a t i o n   a r t i c l e s   have  been  d e v e l o p e d .  

The  modules  e l i m i n a t e   much  of  the  t e m p e r a t u r e   l i m i t a t i o n ,   b u t  

t h e r e   is  a  p o s s i b i l i t y   t h a t   heat   can  flow  between  the  modules  and  b e -  

tween  the  s t r i p s   of  ceramic  f i b e r s   mounted  in  the  m o d u l e s .  I n   a l l   o f  

t hese   modules,  the  b l anke t s   are  p e r p e n d i c u l a r   to  the  furnace   wall  and 

t h e r e f o r e   the  thermal   c o n d u c t i v i t y   and  r e f r a c t o r i n e s s   of  the  module  i s  

un i form  from  hot  face  to  cold  f a c e .  

Typical   of  such  c o n s t r u c t i o n   are  the  Sauder  Pa ten t   Nos.  3 , 8 1 9 , 4 6 8  

and  3 ,993,237.   These  devices   s t i l l   r e q u i r e   a  welded  stud  on  the  f u r -  

nace  frame  and  t ime   consuming  a p p l i c a t i o n .   Other  p a t e n t s   e x e m p l i f y i n g  

t h i s   type  c o n s t r u c t i o n   i n c l u d i n g   Balaz  et  al  Pa ten t   No.  3 ,832,815  i n  

which  a  s e r i e s   of  s t r i p s   of  ceramic  f i b e r s   are  clamped  t o g e t h e r   into  a  

module  for  i n s t a l l a t i o n   on  fu rnace   w a l l s .   S t i l l   o ther   such  devices   a r  

shown  in  Byrd  4 ,001,996  and  Byrd  4 , 1 2 3 , 8 8 6 .  

As  mentioned,   in  a l l   of  the  f o r e g o i n g   l i s t e d   p a t e n t s   the  f i b e r s   i n  

the  b l anke t   l i e   in  p lanes   g e n e r a l l y   p e r p e n d i c u l a r   to  the  furnace   w a l l .  

In  a d d i t i o n   many  of  these   dev ices   r e q u i r e   a  welded  stud  on  the  f u r n a c e  

wal l   and  s eve ra l   of  the  p a t e n t s   d i s c l o s e   impal ing   or  spea r ing   the  c e -  

ramic  b lanke t   on  a  pin  or  s tud  mounted  on  the  furnace   wall  w i th  a   wash -  

er  mounted  on  the  end  of  a  s tud  to  hold  the  b l a n k e t   in  p l ace .   These  

a r rangements   tend  to  allow  the  b l a n k e t   to  sag  or  t ea r   away  from  t h e  

fu rnace   wall  and  the  stud  s e rves   a s  a   condu i t   for  heat   from  the  b l a n k e t  

to  the  furnace  w a l l .  

Accordingly   i t   is  a  p r i n c i p l e   o b j e c t   of  the  p r e s e n t   i n v e n t i o n   t o  

p rov ide   a  ceramic  f i b e r   module  in  which  l a y e r s   of  ceramic  f i b e r  

b l a n k e t s   are  a l l   p o s i t i o n e d   in  a  p lane  p a r a l l e l   to  the  su r face   of  t h e  

fu rnace   wall  i n s ide   a  s h e l l - l i k e   form.  I t   is  a  f u r t h e r   ob jec t   to  p r o -  
v ide   a  simple  e f f e c t i v e   means  for  a t t a c h i n g   such  ceramic  f i be r   modules  

to  a  furnace   wall  in  an  e f f i c i e n t   and  safe   manner.  It   is  a  f u r t h e r  

o b j e c t   to  p rovide   a  method  f o r   f a s t e n i n g   such  ceramic  f i b e r   modules  t o  

a  furnace   wall  wi thout   p r o v i d i n g   a  d i r e c t   condu i t   for  heat   to  pass  f rom 

the  furnace   to  the  o u t s i d e   s h e l l .  

S t i l l   ano the r   o b j e c t   is  to  p rov ide   a  module  of  ceramic  f i b e r  



b lanke t s   in  which  the  end  of  the  module  c l o s e s t   to  the  heat   of  t h e  

furnace  has  a  high  t empera tu re   r e s i s t a n t   f i b e r   b l a n k e t   p o s i t i o n e d  

t h e r e i n .   C loser   to  the  furnace  wall  are  high  heat   t r a n s f e r   r e s i s t a n c e  

m a t e r i a l s .  

A  s t i l l   f u r t h e r   o b j e c t   is  to  provide  a  "T"  shaped  anchor  which  i s  

f a s t ened   to  a  f u rnace   frame  and  r e t a i n s   modules  in  s i d e - b y - s i d e  

arrangement   on  the  wall   while  the  anchor  is  p r o t e c t e d   from  d i r e c t  

furnace  h e a t .  

These  and  o the r   o b j e c t s   and  advantages   wi l l   become  a p p a r e n t  

h e r e i n a f t e r .  

SUMMARY  OF  THE  INVENTION 

The  p r e s e n t   i n v e n t i o n   provides   a  new  and  improved  composite   h i g h  

t empera tu re   and  high  i n s u l a t i n g   module  of  ceramic  f i b e r s   l a id   p a r a l l e l  

to  the  wall  of  the  fu rnace   or  ki ln   being  l i n e d ,   and  also  p rov ides   a 

method  for  making  and  us ing  said  modu les .  

DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  f r agmen ta ry   side  e l e v a t i o n a l   view  p a r t l y   in  d e t a i l   o f  

one  embodiment  of  t h i s   i n v e n t i o n ;  

Fig.  2  is  a  p lan   view  of  the  blank  from  which  the  s h e l l   shown  i n  

Fig.  1  is  f o r m e d :  

Fig.  3  is  a  p e r s p e c t i v e   view  of  the  base  and  r e t a i n e r   shown  i n  

Fig.  1;  

Fig.  4  is  a  p lan  view  of  the  r e t a i n e r   c l i p   which  f i t s   over  the  end 

of  the  base  pin  in  the  embodiment  shown  in  Fig.  1: 

Fig.  5  is  a  f r agmen ta ry   side  e l e v a t i o n a l   view  p a r t l y   in  d e t a i l   o f  

another   m o d i f i c a t i o n   of  the  i n v e n t i o n ;  

Fig.  6  is  a  f r agmen ta ry   v e r t i c a l   s e c t i o n a l  v i e w   of  a n o t h e r  

m o d i f i c a t i o n   of  the  i n v e n t i o n ;  

Fig.  7  is  a  f r agmen ta ry   v e r t i c a l   s e c t i o n a l  v i e w   of  a  p r e f e r r e d  

embodiment  of  the  i n v e n t i o n ;  

Fig.  8  is  an  e n l a r g e d   f ragmentary   side  e l e v a t i o n a l   view  of  t h e  

p r e f e r r e d   anchor  means  shown  in  Fig.  7;  and  

Fig.  9  is  a  plan  view  of  a  p r e f e r r e d   blank  f o r  t h e   she l l   shown  i n  

Figs.  5,  6  and  7 .  

Fig.  10  is  a  d e t a i l e d   side  e l v a t i o n a l   view  of  a  m o d i f i c a t i o n   o f  

the  anchor  means  shown  in  Fig.  8. 



Fig.  11  is  a  d e t a i l e d   top  view  of  the  embodiment  shown  in  Fig.   10 .  

Fig.  12  is  a  s e c t i o n a l   view  taken  along  l ine   12-12  of  Fig.   10 .  

Fig.  13  is  a  f r agmen ta ry   s e c t i o n a l   view  of  p a r t s   of  two  c e r a m i c  

f iber   modules  f a s t e n e d   to  a  furnace   wall  by  the  anchor  means  shown  i n  

Figs.  10,  11,  and  12 .  

DETAILED  DESCRIPTION 

The  modular  i n s u l a t i n g   a r t i c l e   d e s i g n a t e d   by  the  l e t t e r   "A"  ( F i g .  

1)  comprises  an  ou te r   s h e l l - l i k e   form  10,  i n s u l a t i o n   l aye r s   11,  12,  13 ,  

14,  d isposed  w i t h i n   the  s h e l l   10,  an  anchor  17,  a  base  18,  and  a  means 

19  for  a t t a c h i n g   the  a r t i c l e   to  the  fu rnace   wall  15 .  

The  ou te r   s h e l l   10  has  a  r e c t a n g u l a r   cross   s e c t i o n   and  a  d e p t h  

which  va r i e s   a c c o r d i n g   to  the  p r e f e r e n c e   of  the  user  and  the  t h i c k n e s s  

and  number  of  the  i n s u l a t i n g   l aye r s   11-14.  The  depth  of  the  s h e l l   10 

p r e f e r a b l y   is  about  6"  (15.2  cm).  The  c o n f i g u r a t i o n   of  the  c r o s s - s e c -  

t ion  is  p r e f e r a b l y   squa re ,   and  the  dimensions  p r e f e r a b l y   12"  X  12" 

(30.5  cm  X  30.5  cm).  The  t h i c k n e s s   or  depth  of  the  s h e l l   10  depends  on 

the  t e m p e r a t u r e   of  the  f u rnace   in  which  i t   is  l o ca t ed .   The  h i g h e r   t h e  

ope ra t ing   t e m p e r a t u r e   of  the  fu rnace   the  t h i c k e r   the  module  needs  t o  

b e .  

The  s h e l l   10  is  formed  from  a  blank  30  (Fig.  2)  which  is  cut   i n  

the  form  of  a  c r o s s .   The  blank  30  has  fo ld   l i ne s   31  to  de f ine   a  c l o s e d  

end  32  and  s ide   wa l l s   33.  When  the  s ide  wal ls   33  are  fo lded  i n w a r d l y ,  

the  she l l   10  is  formed  with  an  open  base.   L o c a t e d  w i t h i n   the  c l o s e d  

end  32  is  an  opening   34  which  is  d e s i g n a t e d   to  r e c e i v e   the  f r ee   end  o f  

the  anchor  1 7 .  

S u i t a b l e   m a t e r i a l s   for  the  she l l   10  inc lude   commerc ia l ly   a v a i l a b l e  

ceramic  b l a n k e t s   manu fac tu r ed   under  the  names  Kaowool  (Babcock  and  W i l -  

cox),  F i b e r - F r a x   (Carborundum  Co.),   Lo-Con  (Carborundum  Co.) ,   C e r a -  

Blanket  (Johns  M a n v i l l e  C o . )   and  Cer-Wool  (C.  E.  R e f r a c t o r i e s ) .   The 

b lanke t s   are  made  from  r e f r a c t o r y   m a t e r i a l s   such  as  c h r o m i a - a l u m i n a -  

s i l i c a ,   a l u m i n a - s i l i c a   c o m p o s i t i o n s ,   fused  s i l i c a ,   high  s i l i c a   g l a s s  

and  z i r c o n i a   c o m p o s i t i o n s   which  w i t h s t a n d   high  t e m p e r a t u r e s .   When 

e rec ted ,   the  o u t e r   s h e l l   10  has  the  appearance   and  s t r u c t u r e   of  a  f i v e  

sided  box  or  cube,  having  a  vacant   i n t e r i o r   p o r t i o n .   Within  the  v a c a n t  

i n t e r i o r   p o r t i o n   are  d i sposed   the  i n s u l a t i o n   l a y e r s   11-14.  S u i t a b l e  

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

under  the  names  Kaowool  (Babcock  and  Wilcox) ,   F i b e r - F r a x   (Carborundum 



Co.) ,   Cera -Blanke t   (Johns  Manvil le  Co.) ,   and  Cer-Wool  (C.E.  R e f r a c t o r -  

i e s ) .   The  b lanke t s   are  made  from  r e f r a c t o r y   m a t e r i a l s   such  as  c h r o m i a -  

a l u m i n a - s i l i c a ,   a l u m i n a - s i l i c a   compos i t i ons ,   fused  s i l i c a ,   high  s i l i c a  

g lass   and  z i r c o n i a   compos i t ions   which  w i t h s t a n d   high  t e m p e r a t u r e s .  

The  t h i c k n e s s   of  each  layer   can  vary  from  1  to  about  2  inches  ( 2 . 5  

to  about  5  cm)  and  from  about  3#/ft 3  (0.048  g/cu.cm)  to  a b o u t  
8 # / f t   (0 .128g/cu .cm)   in  d e n s i t y .   It  is  p r e f e r r e d   t ha t   the  t h i c k e r  

l a y e r s   be  placed  c lo se r   to  the  furnace   wall  and  t ha t   the  t h inne r   l a y e r s  

be  p laced  c lose r   to  the  "hot  face" ,   i . e . ,   the  s ide  of  the  module  a d j a -  

cent  to  the  furnace  i n t e r i o r .   The  q u a n t i t y   of  l a y e r s   to  be  i n s e r t e d  

in to   the  she l l   v a r i e s   a cco rd ing   to  the  p r e f e r e n c e   of  the  user  and  t h e  

o p e r a t i n g   t empera ture   of  the  fu rnace .   Also  i t   is  p r e f e r r e d   tha t   t h e  

most  h ighly   r e f r a c t o r y   or  high  t empera tu re   r e s i s t a n t   l ayers   be  close  t o  

the  hot  face  while  the  l ess   dense  and  lower  cost   i n s u l a t i n g   l aye r s   be 

p laced   close  to  the  fu rnace   wal l .   This  r e s u l t s   in  economies  of  c o n -  
s t r u c t i o n   and  in  a  more  heat   r e s i s t a n t   and  good  i n s u l a t i n g   module.  I n  

Fig.  1,  the  layer   11  has  a  dens i ty   of  4# / f t3   (0.064  g/cu.  cm)  w h i l e  

the  layer   14  has  a  d e n s i t y   of  8# / f t   (0.128  g / cu .cm) .   The  layer   14 

is  h ighly   t empera tu re   r e s i s t a n t   while  the  l ayer   11  has  e x c e l l e n t   r e s i s -  

tance  to  heat  t r a n s f e r ,   and  has  a  lower  c o s t .  

The  l ayers   11-14  are  p o s i t i o n e d   p a r a l l e l   to  the  furnace  wall  t o  

p rov ide   b e t t e r   i n s u l a t i n g   e f f e c t   and  a lso   for  ease  of  assembly.  When 

the  l ayers   11-14  are  p o s i t i o n e d   p a r a l l e l   to  the  furnace  wall ,   i t   a l l o w s  

the  a forement ioned   v a r i a n c e   in  d e n s i t y ,   r e f r a c t o r i n e s s ,   e t c . ,   among  t h e  

d i f f e r e n t   l aye r s .   The  l a y e r s   11-14  are  l a id   in  the  she l l   10,  and  t h e  

base  18  p o s i t i o n e d   over  the  open  end  of  the  s h e l l   10 .  

The  i n s u l a t i o n   l a y e r s   11-14  are  anchored  to  each  other   and  to  t h e  

s h e l l   10  by  a  s u i t a b l e   a d h e s i v e .   The  modules  are  a t t ached   to  the  f u r -  

nace  wal l  15   by  one  of  .  several   methods  or  by  a  combinat ion  of  t h e s e  

me thods .  

One  method  ( a l though   not  the  p r e f e r r e d   method)  of  anchoring  t h e  

module  "A"  to  the  furnace   wall  15  is  shown  in  Fig.  1  and  involves   t h e  

use  of  an  anchor  pin  17.  One  end  17a  of  the  pin  17  is  joined  to  t h e  

base  18  which  not  only  forms  the  s ix th   side  of  the  outer   she l l   10,  b u t  

a l so   enables   the  module  "A"  to  be  jo ined   to  the  furnace   wall  15.  

The  base  18  is  r e c t a n g u l a r   and  is  made  from  s t e e l .   It  is  as  wide  

as  the  width  of  the  module  assembly  "A"  and  is  as  long  as  the  length   o f  



the  module  assembly  "A"  so  t h a t  i t   c l o s e s   the  bottom  of  s a i d  m o d u l e  

"A".  Any  space  between  modules  "A"  can  be  f i l l e d   with  r e f r a c t o r y   c e -  

ment  or  loose  f i b e r s .  

The  anchor  pin  17  is  e s s e n t i a l l y   an  e l o n g a t e d   s h a f t  o r   s p i n d l e  

onto  which  are  impaled  the  i n s u l a t i n g   l a y e r s   1 1 - 1 4 .  T h e   pin  1 7  i s  

formed  with  spaced  s e r r a t i o n s  1 7 b   in  o r d e r  t o   r e t a i n  m o d u l e s   of  d i f f e r -  

ent   t h i c k n e s s e s   on  the  furnace   frame  15.  The  anchor  pin  17  is  f ixed   t o  

and  ex tends   from  the  base  18  through  the  o u t e r  s h e l l   end  wall  32.  A 

washer  21  r e t a i n s   the  b a s e  1 8  t o   the  s h e l l   10  and  is  f a s t e n e d   to  t h e  

f r e e   end  17c  of  the  pin  17.  The  pin  17  is  made  of  s t e e l   and  is  we lded  

to  the  base  18.  To  p r even t   decompos i t ion   from  f u r n a c e  h e a t   and to   p r e -  
ven t   t r a n s f e r   of  furnace   heat   to  the  base  18,  the  p in  17   may be  c e r a m -  

i c .  

The  r e t a i n e r   washer  21  is  of  an  a l l oy   which  r e s i s t s   heat   and  a l s o  

the  e f f e c t s   of  the  furnace   a tmosphere .   As  shown,  t h e  r e t a i n e r   21  i s  

p o s i t i o n e d   over  the  l a s t   s e r r a t i o n  o f   the  pin  17  to  r e t a i n   the  s h e l l   10 

to  the  base  18.  Genera l ly   the  pin  17  i s  f l a t   and  the  r e t a i n e r   21  h a s  

an  e l o n g a t e d   opening  21a  which  r e c e i v e s   the   pin  17  and,  when  r o t a t e d ,  

locks   the  r e t a i n e r   21  to  the  pin  17  th rough  t h e  l a s t   s e r r a t i o n  1 7 b   t o  

the  pin  f ree   end  17c.  For  modules   of  l e s s e r   t h i c k n e s s ,   the  r e t a i n e r  2 1  

is  p o s i t i o n e d   over  a  s e r r a t i o n   17b  c l o s e r  t o   the  base  18 .  

The  module  base  18  to  which  the  anchor  pin  17  is  a t t a c h e d   is  p r e -  

f e r a b l y  m a d e   of  s t e e l .   The  base  18  i s   c o n s t r u c t e d   so  t h a t   i t   c a n  b e  

i n s e r t e d   r e a d i l y   in to   a  c l i p   19  mounted  on  the  f u r n a c e   wall   1 5 .  

The  r e t a i n i n g   b r acke t   19  (Fig.  3)  p r e f e r a b l y   i s  made   of  cold  r o l l -  

ed  s t e e l   capable   of  w i t h s t a n d i n g   high  t e m p e r a t u r e s .   The  b r a c k e t   19 

has  a  base  22  which  is  j o ined   to  the  fu rnace   w a l l  1 5  b y  w e l d i n g   ( F i g .  

1)  or  o the r   s u i t a b l e   means.  T h e  b r a c k e t  1 9  h a s   two  u p s t a n d i n g   legs  23 

and  24  with  i n t e r n a l   f l anges   23a,  24a.  T h e  f l a n g e s   23a,  24a,  the  l e g s  

23,  24,  and  the  base  22  form  a  s l i d e   channel   25.  To  mount  the  module  A 

in  the  b r a c k e t  1 9 ,   the  module  base  18  is  i n s e r t e d  i n t o   the  s l i d e   c h a n -  

ne l   25  and  is  s l i d  i n t o   f i n a l   p o s i t i o n   as  shown  in  F i g .  1 .  

A  m o d i f i c a t i o n   of  the  i n v e n t i o n   i s  shown  in  Fig.   6.  In  t h i s   em- 

bod iment ,   the  module  "B"  i nc ludes   a  metal  anchor  17  which  is  s h o r t e r  

than  the  t h i c k n e s s   of  the  module  "B"  so  t h a t   the  f r ee   end  17c  is  embed- 

ded  in  the  body  of  the  i n s u l a t i n g   l aye r s   11-14.  The  l aye r s   of  i n s u l a t -  

ing  f i b e r   are  held  in  p lace   by  a  s u i t a b l e  a d h e s i v e   ( i n d i c a t e d   by  t h e  



numeral  40).  The  ou te rmos t   i n s u l a t i n g   f i be r   l aye r s   13  and  14  p r o v i d e  

a d d i t i o n a l   p r o t e c t i o n   for  the  metal  pin  17  and  a lso   reduce  the  h e a t  

t r a n s f e r   from  the  fu rnace   to  the  furnace   wall  15.  In  the  embodiment 

shown  in  Fig.  6,  the  outer   she l l   10  also  is  glued  to  the  i n s u l a t i n g  

l aye r s   11-14  at  t h e i r   edges  and  is  glued  to  the  ou te rmos t   b l a n k e t   14 

along  the  outer   s u r f a c e   t h e r e o f   d e s i g n a t e d   by  the  numeral  41.  

S t i l l   another   m o d i f i c a t i o n   is  shown  in  Fig.  5  and  t h i s   i nvo lves   a 

module  C  compr is ing   a  s e r i e s   of  l aye r s   of  i n s u l a t i n g   f i b e r s   11-14  bond-  

ed  t o g e t h e r   by  adhes ive   42  between  the  layers   11-14.  This  m o d i f i c a t i o n  

u sua l l y   is  cemented  in  p lace   (using  an  air   s e t t i n g   mortar   43)  o v e r  

e x i s t i n g  f u r n a c e   l i n i n g   50.  It  can  be  used  to  r e p a i r   pa r t s   of  f u r n a c e  

l i n i n g   a lso.   It  has  the  advantage  of  using  no  metal .   The  module  C 

has  a  she l l   10  and  the  s h e l l   10  is  adhes ive ly   secured   to  the  o u t e r m o s t  

layer   14  and  to  the  edges  of  a l l   of  the  l aye r s .   The  innermost   s u r f a c e  

of  the  innermost   l aye r   11  is  secured  to  the  fu rnace   wall  50  or  w h a t e v e r  

s u b s t r a t e   is  p r e s e n t   on  the  f u rnace .   Between  the  modules  "C"  is  r e -  

f r a c t o r y   mortar   44  which  is  p laced   between  and  around  each  module  C. 

The  p r e f e r r e d   m o d i f i c a t i o n   is  shown  in  Figs.   7  and  8  and  i n v o l v e s  

a  "T"  shaped  anchor  60  spo t -we lded   at  the  free  leg  of  the  "T"  61  to  t h e  

furnace   she l l   62.  The  top  of  the  anchor  60  has  opposed  ends  63  which 

may  be  sharpened  as  shown  in  Fig.  8.  The  modules  "D"  are  impaled  o n t o  

the  ends  63  to  r e t a i n   them  to  the  s h e l l   62.  

The  "T"  shaped  anchors  60  p r e f e r a b l y   are  of  304SS  or  310SS  s t a i n -  

less   s t e e l  a n d   are  one  p iece   with  the  center   bar  member  64  being  b e n t  

back  on  i t s e l f   so  t h a t   i t   is  of  double  t h i c k n e s s .   T h e  d i s t a n c e   of  t h e  

top  members  63  from  the  s h e l l   62  is  determined  by  the  t h i c k n e s s   of  t h e  

module  "D"  but  p r e f e r a b l y   is  1/2  of  the  he ight   of  the  module  "D". 

In  the  m o d i f i c a t i o n   shown  in  Fig.  7  and  8,  the  ceramic  f i b e r  

b l a n k e t  l a y e r s   11,  12,  13,  14  are  secured  t o g e t h e r   by  any  s u i t a b l e   a d -  

hesive  such  as  Kaowool  Cement  by  Babcock  and  Wilcox  or  Cera-Cote  Cement 

by  J o h n s - M a n v i l l e .   Wherever  adhes ives   are  mentioned  in  t h i s   a p p l i c a -  

t ion ,   any  c o n v e n t i o n a l   ceramic  f i b e r   b lanke t   adhes ive   is  s u i t a b l e .  

Fig.  9  shows  a  modif ied   she l l   b l anke t   30a  which  is  usable   with  t h e  

forms  of  the  i n v e n t i o n   shown  in  Fig.  5,  6,  7,  and  13  and  the  modules  

"B",  "C",  "D"  and  "E".  It  d i f f e r s   from  the  b l anke t   30  in  tha t   there   i s  

no  cen te r   o p e n i n g .  

The  anchor  70,  having  the  shape  of  a  b i f u r c a t e d   "T",  is  shown  i n  



Figs.   10-12  as  well   as  being  shown  i n s t a l l e d   in  Fig.  13.  The  anchor  70 

is  one  piece  u n i t a r y   member  made  from  s t a i n l e s s   s t e e l   such  as  304  S . S . ,  

310  S.S.  or  Inconel   601 .  

The  anchor  70  comprises   a  body  p o r t i o n   formed  from  p a r a l l e l   u p -  

s tanding  spaced  apa r t   legs  71  and  72.  The  legs  71  and  72  are  l a t e r a l l y  

spaced  and  a l i g n e d   to  allow  a d j a c e n t   modules  A  to  engage  each  o the r   i n  

a  close  f i t .  

The  legs  71  and  72  t e r m i n a t e   in  a  s ing le   U-shaped  foot   73  wh ich  

has  a  b ight   p o r t i o n   adapted  to  engage  and  r e t a i n   t h e  h e a d   74  of  a  s e l f -  

tapping  screw  75  which  f a s t e n s   the  anchor  70  to  the  furnace   wall   15 

(Fig.  13).  The  foot   73  is  at  r i g h t   angles   with  r e s p e c t   to  the  legs  71 

and  72  and  jo ins   the  sa id   l e g s  7 1   and- 72  a t  t h e i r   l ower  ends .   The 

l a t e r a l   spacing  of  the  legs  71  and  72  is  de te rmined   by  the  s ize   of  t h e  

b ight   po r t i on   of  the  foot   73.  

At  the  f ree   ends  of  the  legs  71  and  72  are  opposed  sharpened  a rms 

76  and  77  which  are  used  to  i m p a l e  t h e   modules  "E"  as  shown  in  Fig.  13 .  

The  ends  78  and  79  of  the  arms  76  and  77  are  t ape red   a t  a b o u t   a  30° 

angle  to  give  a  sharpened  e f f e c t  w h i c h   al lows  the  arms  76  and  77  t o  

more  e a s i l y   p e n e t r a t e   the  modules  "E".  The  arms  76  and  77  are  p a r a l l e l  

but  extend  180°  with  r e s p e c t   to  each  o the r .   They  a lso   are  p a r a l l e l   t o  

the  foot  73  and  the  arm  76  ex tends   in  the  same  d i r e c t i o n   a s  t h e   foot   73 

while  the  opposed  arm  77  ex tends   away  from  the  foo t   73. 

The  anchor  70  can  be  a t t a c h e d   to  the  s t e e l  s h e l l   15  us ing  a  v a r i -  

able  speed  hand  d r i l l   to  d r ive   the  f a s t e n e r   75  in to   the  she l l   15.  Such 

too l s   are  a v a i l a b l e   from  any  of  the  major  hand  t oo l   m a n u f a c t u r e r s .   The 

s ize   of  the  s e l f - t a p p i n g   screw  75  is  de te rmined   b y  t h e   t h i c k n e s s   o f  

the  s h e l l .  

Wherever  in  t h i s   s p e c i f i c a t i o n   a  m o d u l e  i s   glued  to  a n  e x i s t i n g  

furnace  wal l ,   any  commerc ia l ly   a v a i l a b l e   a i r  s e t t i n g  m o r t a r   can  b e  

u s e d .  

The  va r ious   e lements   shown  in  the  d i f f e r e n t   embodiments  "A",  "B" ,  

"C",  "D"  AND  "E"  may  be  i n t e r c h a n g e d   w i thou t   a f f e c t i n g   the  scope  of  t h e  

i n v e n t i o n .  



1.  An  i n s u l a t i n g   module  for  l i n i n g   a  wall  of  a  furnace   and  l i k e  

equipment  c h a r a c t e r i z e d   by:  

(a)  an  ou te r   s h e l l - l i k e   form  of  ceramic  f i b e r   i n s u l a t i n g  

m a t e r i a l ,  

(b)  at  l e a s t   one  layer   of  ceramic  f i b e r   i n s u l a t i n g   m a t e r i a l  

p o s i t i o n e d   wi th in   the  outer   she l l   and  p a r a l l e l   to  the  wall  t o  

which  the  module  is  to  be  a t t a c h e d ,  

(c)  means  for  j o i n i n g   said  she l l   and  l aye r ,   and 

(d)  means  for  a t t a c h i n g   the  module  to  the  w a l l .  

2.  The  module  claim  1  wherein  a  p l u r a l i t y   of  ceramic  f i b e r  

l aye r s   are  p o s i t i o n e d   in  said  she l l   and  the  l ayer   c l o s e s t   to  the  h o t  

face  of  the  module  has  high  t empera tu re   r e s i s t a n c e .  

3.  The  module  of  claim  1  wherein  the  means  for  a t t a c h i n g   t h e  

module  to  the  wall  p e n e t r a t e s   the  module  from  a  side  i n t e r m e d i a t e   t h e  

hot  and  cold  f a c e s .  

4.  The  module  of  claim  3  wherein  the  means  for  a t t a c h i n g   t h e  

module  to  the  wall  is  a  "T"  shaped  anchor  with  the  f ree   end  of  the  "T" 

being  weldable   to  a  furnace   w a l l .  

5.  The  module  o f  c l a i m   3  wherein  the  means  for  a t t a c h i n g   t h e  

module  to  the  wall  is  an  anchor  having  a  body  p o r t i o n   p o s i t i o n e d  

between  foot   means  and  opposed  arm  means,  said  foot  means  d e f i n i n g   an 

opening  for  r e c e i v i n g   removable  f a s t e n i n g   means  for  a t t a c h i n g   t h e  

anchor  to  the  fu rnace   wall  and  said  arm  means  for  impal ing   a d j a c e n t  

modu les .  

6.  The  module  of  claim  3  wherein  said  a t t a c h i n g   means  is  a 

b i f u r c a t e d   "T"-shaped   anchor  having  a  foot  means  which  i n c l u d e s   a  b i g h t  

p o r t i o n   to  enage  and  r e t a i n   a  f a s t e n i n g   m e a n s  .  

7.  The  module  of  claim  1  i n c l u d i n g   a  base  member  having  a  p i n  

jo ined  t h e r e t o ,   which  pin  p e n e t r a t e s   at  l e a s t   one  l ayer   of  c e r a m i c  

f i be r   and  i n c l u d i n g   means  engaging  the  pin  to  lock  the  module  to  t h e  

b a s e .  

8.  The  module  of  claim  7  wherein  the  pin  p e n e t r a t e s   through  t h e  

outer   su r face   of  the  s h e l l   and  the  lock  means  is  secured  to  the  head  o f  

the  pin  and  p o s i t i o n e d   on  the  outermost   su r face   of  the  s h e l l   to  s e c u r e  

t h e  s h e l l   and  l ayer   to  the  b a s e .  



9.  The  module  of  c la im  1  wherein  the  means  for   s ecu r ing   t h e  

s h e l l   and  l ayer   is  a d h e s i v e .  

10.  The  module  of  c la im  1  wherein  the  means  for  a t t a c h i n g   t h e  

module  to  the  wall  is  a d h e s i v e .  

11.  The  module  of  c la im  7  wherein  the  means  f o r  a t t a c h i n g   t h e  

module  to  the  wall  are  c h a n n e l - s h a p e d   r e t a i n e r s   f a s t e n e d   t o  t h e   w a l l  

and  provided  with  channe l s   in to   which  the  ends  of  the  base  members  a r e  

r e l e a s a b l y   p o s i t i o n e d .  

12.  The  module  of  c la im  7  wherein  the  o u t e r m o s t  t i p   of  sa id   p i n  

is  r ecessed   from  the  ou t e r   she l l   so  as  to  p r e v e n t   i t s   damage  from  t h e  

heat   of  the  f u r n a c e .  

13.  A  fu rnace   wall   c h a r a c t e r i z e d   by  s ide  by  s ide  rows  o f   t h e  

modules  of  claim  1  p o s i t i o n e d   on  the  i n t e r i o r   wall  of  a  furnace   i n  

a d j a c e n t   p o s i t i o n .  

14.  The  wall  of  c la im  13  wherein  a  th in   l aye r   of  r e f r a c t o r y  

mortar   is  p o s i t i o n e d   b e t w e e n  t h e   modules .  

15.  The  wall  of  c la im  13  wherein  the  means  for  a t t a c h i n g   t h e  

modules  to  the  wal ls   comprise   "T"-shaped  members  secured   to  the  f u r n a c e  

wall   and  p e n e t r a t i n g   the  s ide  walls  of  a d j a c e n t  m o d u l e s   i n t e r m e d i a t e  

the  hot  face  and  cold  f a c e .  

16.  A  r e f r a c t o r y   module  assembly  f o r  l i n i n g   an  i n t e r i o r   wal l   of  a  

furnace   c h a r a c t e r i z e d   b y :  

(a)  ceramic  f i b e r   s h e l l s   formed  into  open  s ided   cubes  having  t h e  

open  s ides   d i s p o s e d   ad j acen t   to  a  wall   of  the  f u r n a c e ,  

(b)  a  p l u r a l i t y   o f  c e r a m i c   f i be r   i n t e r i o r   l a y e r s   p o s i t i o n e d  

w i t h i n  s a i d   s h e l l s ,   said  l aye r s   d i sposed   in  p lanes   p a r a l l e l  

to  the  wall   of  the  f u r n a c e ,  

(c)  bases  for  sa id   modules,  said  bases  b e i n g  j o i n e d   to  s a i d  

s h e l l s   to  form  the  6th  side  of  t h e  c u b e s ;   and  

(d)  "T"  shaped  r e f r a c t o r y   anchors ,   each  having  one  end  j o ined   t o  

the  fu rnace   wa l l ,   sa id   anchors  ex t end ing   in to   the  s ide  w a l l s  

of  a d j a c e n t   ceramic  f ibe r   cubes  to  anchor  the  cubes  to  t h e  

furnace   wall   in  s i d e - b y - s i d e  f i x e d   p o s i t i o n .  
17.  The  module  assembly  of  claim  16  wherein  the  ceramic  f i b e r  

l a y e r s   p o s i t i o n e d   a d j a c e n t   to  the  hot  f a c e s  o f   the  modules  are  more 

r e f r a c t o r y   than  the  l a y e r s   p o s i t i o n e d   a d j a c e n t   t o  t h e   furnace   w a l l .  
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