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Intumescent  seals. 
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Q.  
I l l  

There  is  provided  a  seal  for  sealing  a  pivotally  mounted 
door  against  draughts,  smoke  and  fire,  the  device  compris- 
ing  an  elongate  holder  (1),  defining  at  least  two  channels  (7 
and  3)  each  having  an  opening,  a  first  of  the  channels  (7) 
retaining  a  resilient  element  (15)  having  a  blade  (16)  prot- 
ruding  from  the  opening  of  the  channel  and  for  acting  as  a 
draught  and  smoke  seal,  the  second  channel  (3)  containing 
intumescent  material  (20),  the  intumescent  material 
expanding  through  the  opening  (12)  of  the  second  channel 
for  forming  a  fire  seal  when  subjected  to  high  temperature, 
the  blade  being  at  an  acute  angle  to  a  face  (5)  of  the  holder 
in  which  the  opening  of  the  second  channel  is  provided,  the 
second  channel  being  provided  with  a  baffle  (10)  extending 
within  the  channel  and  defining  a  strait  (11)  intermediate  the 
opening  of  the  channel  and  an  interior  chamber  (20)  of  the 
holder. 

There  is  further  provided  a  method  of  making  an 
intumescent  seal  comprising:  providing  a  tubular  holder  (1) 
having  a  longitudinal  bore  or  interior  chamber  (3)  defined  by 
a  thickened  longitudinally  extending  portion  (6)  of  the  hol- 
der  contiguous  with  a  relatively  thin  wall  (5)  of  the  holder; 
filling  the  bore  of  the  holder with  solid  intumescent  material 
(20);  and  thereafter  removing  a  longitudinally  extending 
part  of  said  thickened  portion  (as  by  a  saw  cut  (8))  thereby  to 
leave  part  of  said  thickened  portion  as  a  baffle  (10)  within 

the  holder,  the  space  left  by  said  removed  part  forming  a 
strait  (11)  having  an  opening  (12)  to  the  exterior  of  the 
holder  and  an  opening  (13)  to  the  bore  of  the  holder. 



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  i n t u m e s c e n t   s e a l s .   In  p a r t i c u l a r  

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  improved  i n t u m e s c e n t   s e a l s  

and  to  a  method  of  making  t a m p e r - r e s i s t a n t   i n t u m e s c e n t   s e a l s .  

Known  i n t u m e s c e n t   sea l s   comprise   an  e l o n g a t e   ho lde r   c o n t a i n i n g  

i n t u m e s c e n t   m a t e r i a l ,   the  ho lde r   being  p rov ided   with  an  o p e n i n g  

or  s e r i e s   of  openings   along  i t s   l e n g t h .   Such  s e a l s   are  f i t t e d  

a r round   doors  or  window  o p e n i n g s ,   u s u a l l y   in  the  door  or  window 

frame.  In  the  event   of  a  f i r e ,   the  i n t u m e s c e n t   m a t e r i a l ,   when 

exposed  to  e l e v a t e d   t e m p e r a t u r e   i n t u m e s c e s ,   t h a t   is  i t   s w e l l s  

c o n s i d e r a b l y   and  exudes  through  the  opening  or  openings  i n  

the  ho lder   to  seal  any  gap  between  the  door  or  the  window  and  

the  frame  the reby   p r e v e n t i n g ,   or  at  l e a s t   h i n d e r i n g ,   p a s s a g e  
of  smoke,  flame  and  fumes  pas t   the  door  or  window.  This  n o t  

only  se rves   to  r e t a r d   spread  of  the  f i r e   but  a l so   a s s i s t s   i n  

p r o t e c t i n g   people   on  the  s ide  of  the  door  or  window  r e m o t e  

from  the  f i r e   from  the  smoke  and  fumes  produced  by  the  f i r e .  

C e r t a i n   known  sea l s   for  s e a l i n g   doors  (or  o t h e r   c l o s u r e   members)  

a g a i n s t   d r a u g h t s ,   smoke  and  f i r e   comprise   an  e l o n g a t e   m e t a l  

h o l d e r   d e f i n i n g   at  l e a s t   two  channe l s   each  having  an  opening .   A 

f i r s t   of  the  channe l s   r e t a i n s   a  r e s i l i e n t   e lement   which  h a s  

a  blade  p r o t r u d i n g   through  the  opening  of  the  channe l .   The 

o t h e r   channel  or  channe l s   ( h e r e i n   r e f e r r e d   to  as  the  " s e c o n d  

channel   or  c h a n n e l s " )   c o n t a i n   i n t u m e s c e n t   m a t e r i a l .  

The  s e a l i n g   device   is  r e b a t e d   into  e i t h e r   the  door  frame  o r  

an  edge  of  the  door.  When  the  door  is  c losed   the  blade  a c t s  

as  a  d raugh t   and  smoke  seal  and  the  i n t u m e s c e n t   m a t e r i a l ,   when 

s u b j e c t e d   to  high  t e m p e r a t u r e   as  under  f i r e   c o n d i t i o n s ,   e x p a n d s  

through  the  opening  of  the  second  channel  or  channe l s   to  form 

a  f i r e   s e a l .  

Known  s e a l i n g   dev ices   as  d e s c r i b e d   above  i n c l u d e  t h e   s e a l i n g  

dev ices   shown  in  F igure   6  of  B r i t i s h   Pa t en t   No.1529054  and 

F igure   3  of  B r i t i s h   Pa t en t   No.1529733,   both  g ran ted   to  Dixon 



I n t e r n a t i o n a l   L imi ted ,   and  F igures   1  and  2  of  B r i t i s h   P a t e n t  

A p p l i c a t i o n   No.17806/77  a lso   in  the  name  of  Dixon  I n t e r n a t i o n a l  

L i m i t e d .  

In  the  known  s e a l i n g   dev ices   the  b lade  of  the  r e s i l i e n t   member 

is  at  r i g h t   ang les   to  the  face  of  the  ho lde r   having  the  o p e n i n g  

or  open ings   for  the  i n t u m e s c e n t   m a t e r i a l .   This  has  led  t o  

d i s a d v a n t a g e s .   In  p a r t i c u l a r   the  s e a l i n g   dev i ce s   have  p r o v e d  

u n s u i t a b l e   for  s i n g l e   a c t i on   doors ,   e s p e c i a l l y   s i n g l e   a c t i o n  

duble  d o o r s .  

The  p r e s e n t   i n v e n t i o n   aims  to  p rov ide   on  improved  i n t u m e s c e n t  

seal  for   s e a l i n g   doors ,   p a r t i c u l a r l y   s i n g l e   a c t i o n   doors ,   a g a i n s t  

d r a u g h t s ,   smoke  and  f i r e .  

F u r t h e r m o r e ,   a  problem  a s s o c i a t e d   with  i n t u m e s c e n t   s e a l s ,  

e s p e c i a l l y   when  used  in  p laces   f r e q u e n t e d   by  c h i l d r e n ,   s u c h  

as  s c h o o l s ,   is  t h a t   i n t u m e s c e n t   m a t e r i a l   is  commonly  removed 

from  the  h o l d e r s   by  t ampere r s   using  po in t ed   i n s t r u m e n t s   a s  

p r o b e s - ? u s h e d i i n t o   the  ho lde r s   th rough  the  o p e n i n g s .  

To  overcome  t h i s   problem,  i t   has  been  proposed   to  p rov ide   a 

b a f f l e   w i t h i n   the  h o l d e r ,   the  b a f f l e   r e s t r i c t i n g   access   t o  

the  i n t u m e s c e n t   m a t e r i a l   by  a  probe  pushed  in to   the  h o l d e r  

th rough   the  open ing .   Our  B r i t i s h   p a t e n t   no.1529733  d e s c r i b e s  

such  i n t u m e s c e n t   s e a l s .   As  d i s c l o s e d   in  t h a t   p a t e n t ,   the  i n t u m e s c e n t  

s e a l s   compr ise   an  e l o n g a t e   ho lde r   having  an  opening  to  t h e  

e x t e r i o r   of  the  h o l d e r ,   a  b a f f l e   w i th in   the  h o l d e r   d e f i n i n g  

an  i n t e r i o r   chamber  and  a  s t r a i t   w i th in   the  ho lde r   p r o v i d i n g  

communica t ion   between  the  i n t e r i o r   chamber  and  the  o p e n i n g .  

The  i n t e r i o r   chamber  of  the  ho lde r   c o n t a i n s   at  l e a s t   a  m a j o r  

p a r t   of  i n t u m e s c e n t   m a t e r i a l   in  the  h o l d e r .   The  i n t u m e s c e n t  

m a t e r i a l   w i th in   the  i n t e r i o r   chamber  can  i n tumesce   t h r o u g h  

the  s t r a i t   and  out  of  the  ho lde r   through  the  opening  but  t h e  

b a f f l e   r e s t r i c t s   access   to  the  i n t e r i o r   chamber  by  a  p r o b e  

pushed  through  the  opening  by  a  t a m p e r e r .  



A  d i s a d v a n t a g e   of  i n t u m e s c e n t   s ea l s   as  d e s c r i b e d   above,  i n  

which  a  b a f f l e   is  p r e s e n t   in  the  ho lde r ,   is  t h a t   i t   has  n o t  

h i t h e r t o   p rov ided   p o s s i b l e   to  manufac tu re   such  s e a l s   in  an  

economic  manner.  This  is  because   the  h o l d e r s ,   as  a r t i c l e s  

of  i n d e f i n i t e   l eng th   and  uniform  cross   s e c t i o n ,   have  to  b e  

made  by  e x t r u s i o n   but  the  dies  used  are  n e c e s s a r i l y   complex  

and  will   not  s tand  up  to  the  r e q u i r e d   p r e s s u r e s .  

The  p r e s e n t   i n v e n t i o n   aims  at   overcoming  or  m i t i g a t i n g   t h e  

d i s a d v a n t a g e   d e s c r i b e d   a b o v e .  

In  a cco rdance   with  a  f i r s t   a spec t   of  the  p r e s e n t   i n v e n t i o n ,  

t h e r e   is  p rov ided   a  seal  for  s e a l i n g   a  p i v o t a l l y   mounted  d o o r  

a g a i n s t   d r a u g h t s ,   smoke  and  f i r e ,   the  device   compr i s ing   an 

e l o n g a t e   ho lde r   d e f i n i n g   two  channe l s   each  having  an  o p e n i n g ,  

a  f i r s t   of  the  channe l s   r e t a i n i n g   a  r e s i l i e n t   e lement   h a v i n g  

a  b lade   p r o t r u d i n g   from  the  opening  of  the  channel  and  f o r  

a c t i n g   as  a  d r augh t   and  smoke  s e a l ,   the  second  channel  c o n t a i n i n g  

i n t u m e s c e n t   m a t e r i a l ,   the  i n t u m e s c e n t   m a t e r i a l   expanding  t h r o u g h  

the  opening  of  the  second  channel  for  forming  a  f i r e   seal  when 

s u b j e c t e d   to  high  t e m p e r a t u r e ,   the  blade  being  at  an  a c u t e  

ang le   to  a  face  of  the  ho lde r   in  which  the  opening  of  the  s e c o n d  

channel   is  p r o v i d e d .  

In  a cco rdance   with  a  second  a s p e c t   of  the  i n v e n t i o n ,   t h e r e  

is  p r o v i d e d ,   in  c o m b i n a t i o n ,   a  d o o r  f r a m e ,   a  door  p i v o t a l l y  

mounted  r e l a t i v e   to  the  door  frame,  and  a  s e a l i n g   device   c o m p r i s i n g  

an  e l o n g a t e   ho lde r   d e f i n i n g   two  channe l s   each  having  an  o p e n i n g ,  

a  f i r s t   of  the  channe l s   r e t a i n i n g   a  r e s i l i e n t   e lement   h a v i n g  

a  b lade  p r o t r u d i n g   from  the  opening  of  the  c h a n n e l ,   the  s e c o n d  

channel   c o n t a i n i n g   i n t u m e s c e n t   m a t e r i a l ,   the  s e a l i n g   d e v i c e  

being  a f f i x e d   to  one  of  the  door  and  the  door  frame,  w h e r e i n  

when  the  door  is  in  a  c losed   p o s i t i o n   the  b lade  engages  w i t h  

the  o the r   of  the  door  and  the  door  frame  to  act   as  a  d r a u g h t  

and  smoke  seal  and  the  i n t u m e s c e n t   m a t e r i a l   on  being  s u b j e c t e d  

to  high  t e m p e r a t u r e   in tumesces   through  the  opening  of  the  s e c o n d  

channel   to  form  a  f i r e   seal  between  the  door  and  the  door  f r a m e .  



There  may  be  two  channe l s   in  the  ho lde r   having  r e s p e c t i v e   o p e n i n g s  

and  each  c o n t a i n i n g   i n t u m e s c e n t   m a t e r i a l ,   the  r e s i l i e n t   member 

p r e f e r a b l y   being  d i sposed   between  the  two  c h a n n e l s .  

P r e f e r a b l y   said  acute   angle  is  in  the  range  30  to  6 0 ° .  

When  the  s e a l i n g   device   is  i n s t a l l e d   on  a  s i n g l e   a c t i o n   d o o r  

or  a  door  frame  for  such  a  door,   the  f ree   edge  of  the  b l a d e  

should   be  the  t r a i l i n g   edge  of  the  b lade   in  r e l a t i o n   to  t h e  

r e l a t i v e   movement  of  the  door  and  door  frame  dur ing  c l o s u r e  

of  the  d o o r .  

In  a cco rdance   with  a  f u r t h e r   a spec t   of  the  p r e s e n t   i n v e n t i o n ,  

t h e r e   is  p rov ided   a  method  of  making  an  i n t u m e s c e n t   seal  c o m p r i s i n g :  

p r o v i d i n g   a  t u b u l a r   ho lder   having  a  l o n g i t u d i n a l   bore  or  i n t e r i o r  

chamber  de f i ned   by  a  t h i c k e n e d   l o n g i t u d i n a l l y   e x t e n d i n g   p o r t i o n  

of  the  ho lde r   c o n t i g u o u s   with  a  r e l a t i v e l y   th in   wall  of  t h e  

h o l d e r ;   f i l l i n g   the  bore  of  the  ho lde r   with  s o l i d   i n t u m e s c e n t  

m a t e r i a l ;   and  t h e r e a f t e r   removing  a  l o n g i t u d i n a l l y   e x t e n d i n g  

p a r t   of  sa id   t h i c k e n e d   p o r t i o n   t he r eby   to  l eave   p a r t   of  s a i d  

t h i c k e n e d   p o r t i o n   as  a  b a f f l e   w i th in   the  h o l d e r ,   the  s p a c e  
l e f t   by  sa id   removed  pa r t   forming  a  s t r a i t   having  a  l o n g i t u d i n a l l y  

e x t e n d i n g   opening  to  the  e x t e r i o r   of  the  ho lde r   and  a  l o n g i t u d i n a l l y  

e x t e n d i n g   opening  to  the  bore  of  the  h o l d e r .  

The  bore  of  the  ho lde r   may  be  f i l l e d   with  the  i n t u m e s c e n t   m a t e r i a l  

by  f i r s t   f i l l i n g   the  bore  with  a  s l u r r y   or  pas te   of  a  c o m p o s i t i o n  

which  s u b s e q u e n t l y   hardens   to  form  the  i n t u m e s c e n t   m a t e r i a l .  

P r e f e r a b l y   the  removal  of  sa id   pa r t   of  the  t h i c k e n e d   p o r t i o n  

l e a v e s   two  webs,  one  of  which  c o n s t i t u t e s   the  b a f f l e   and  t h e  

o t h e r   p r e f e r a b l y   being  at  the  e x t e r i o r   of  the  h o l d e r .   To  t h i s  

end,  the  t h i c k e n e d   p o r t i o n   is  p r e f e r a b l y   at  a  c o r n e r   of  t h e  

ho lde r   and  is  p r e f e r a b l y   square   or  r e c t a n g u l a r   in  c ross   s e c t i o n .  



The  removal  of  sa id   pa r t   of  the  t h i c k e n e d   p o r t i o n   is  c o n v e n i e n t l y  

e f f e c t e d   by  means  of  a  saw  or  o the r   c u t t i n g   tool  and  l e a v e s  

the  opening  from  the  s t r a i t   in to   the  bore  of  the  ho lde r   d e f i n e d  

between  a  f ree   edge  of  the  r e l a t i v e l y   th in   wall  p o r t i o n   and 

a  f ree   edge  of  the  b a f f l e .  

The  i n v e n t i o n   is  f u r t h e r   d e s c r i b e d   below  by  way  of  example  

with  r e f e r e n c e   to  the  accompanying  d r awings ,   in  w h i c h :  

F igu re   1  i s  a   c ross   s e c t i o n   of  a  f i r s t   s e a l i n g   device   a c c o r d i n g  

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

F igure   2A  is  a  p e r s p e c t i v e   view  of  a  door  and  a  door  s t i l e ,  

the  door  being  equipped  with  the  f i r s t   s e a l i n g   d e v i c e .  

F igu re   2B  is  s i m i l a r   to  F igure   2A  but  with  f i r e   c o n d i t i o n s  

on  one  s ide  of  the  door;  and  

F igure   3  is  a  s e c t i o n   of  a  second  s e a l i n g   device   a c c o r d i n g  

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

F igure   4A  is  a  c ross   s e c t i o n   of  a  ho lde r   be fo re   f i l l i n g   w i t h  

the  i n t u m e s c e n t   m a t e r i a l ;  

F igu re   4B  is  a  c ross   s e c t i o n   of  an  i n t u m e s c e n t   seal  made  f rom 

the  ho lde r   of  F igure   1A; 

F i g u r e s   5A  to  9A  ("A"  f i g u r e s   only)  are  c ross   s e c t i o n s   of  h o l d e r s  

p r i o r   to  f i l l i n g   with  i n t u m e s c e n t   m a t e r i a l ;   and 

F i g u r e s   6B  to  9B  ("B"  f i g u r e s   only)  are  c ros s   s e c t i o n s   of  i n t u m e s c e n t  

s e a l s   made  r e s p e c t i v e l y   from  the  ho lde r s   of  F igu re s   6A  and 

9B. 

The  s e a l i n g   device   shown  in  F igure   1  compr i ses   a n , e l o n g a t e  

h o l d e r   1  d e f i n i n g   a  f i r s t   channel  2  and  a  second  channel  3.  



The  c h a n n e l s   2  and  3  have  r e s p e c t i v e   openings   4  and  5.  The 

f i r s t   channel   2  r e t a i n s   a  r e s i l i e n t   member  6  having  a  b l a d e  

6'  p r o t r u d i n g   from  the  channel  2  through  the  opening  4.  The 

second  channel   3  c o n t a i n s   i n t u m e s c e n t   m a t e r i a l   7.  The  o p e n i n g s  

5  and  6  are  p rov ided   in  a  face  8  of  the  ho lde r   1  and  the  b l a d e  

6'  is  at  an  angle  of  45°  to  the  face  8 .  

The  h o l d e r   1  is  formed  with  a  b a f f l e   15  e x t e n d i n g   wi th in   t h e  

channel   3.  The  b a f f l e   15  is  c o - e x t e n s i v e   with  the  opening  5 

and  d e f i n e s   a  s t r a i t   19  i n t e r m e d i a t e   the  opening  5  and  an  i n t e r i o r  

chamber  20  of  the  h o l d e r .   The  chann  el  3  thus  c o n s i s t s   of  t h e  

s t r a i t   19  and  the  chamber  20,  the  s t r a i t   c o n t a i n i n g   a  m i n o r  

p r o p o r t i o n   of  the  i n t u m e s c e n t   m a t e r i a l   7  and  the  chamber  c o n t a i n i n g  

a  major  p r o p o r t i o n   of  the  i n t u m e s c e n t   m a t e r i a l .  

As  shown  in  F igure   2A,  the  s e a l i n g   device   may  be  i n s t a l l e d   i n  

a  groove  10  along  one  s ide  edge  of  a  door  11.  When  c losed   t h e  

door  11  engages   a  s t i l e   12  of  a  door  frame.  (The  top  c r o s s p i e c e  

of  the  door  frame  is  not  shown  in  F igu re s   2A  and  2B.)  The  d o o r  

1 1  i s   a  s i n g l e   a c t i o n   door  opening  in  the  d i r e c t i o n , i n d i c a t e d  

by  arrow  A  and  the  f ree   edge  of  the  b lade   6'  is  the  t r a i l i n g  

edge  of  the  b lade  when  the  door  is  c l o s e d .  

F igure   2A  shows  the  door  c l o sed   under  normal  c o n d i t i o n s ,   t h e  

b lade   6'  b ea r i ng   a g a i n s t   the  s t i l e   12  and  a c t i n g   as  a  d r a u g h t  

s e a l .   In  the  event   of  a  f i r e   the  b lade   6'  at  l e a s t   i n i t i a l l y  

c o n t i n u e s   to  bear   a g a i n s t   the  s t i l e   12  and  ac ts   as  a  smoke  s e a l .  

The  b a f f l e   15  p r o t e c t s   the  i n t u m e s c e n t   m a t e r i a l   7  in  the  chamber  

20  a g a i n s t   a  probe  which  may  be  pushed  through  the  opening  5 

by  a  t a m p e r e r .  



As  shown  in  F igure   2B  when  the  f i r e   reaches   the  h o l d e r ,   t h e  

i n t u m e s c e n t   m a t e r i a l   in  the  ho lde r   1  i n tumesces   through  t h e  

opening  5  in  the  ho lde r   and  f i l l s ,   at  14,  any  gap  between  t h e  

s t i l e   12  and  the  a d j a c e n t   edge  of  the  door  11  t he reby   a c t i n g  

as  a  f i r e   s e a l .   If  the  f i r e   is  on  the  same  side  of  the  h o l d e r  

as  the  opening  5,  the  in tumesced   m a t e r i a l   at  14  se rves   to  p r o t e c t  

the  b lade  6'  a g a i n s t   the  heat   of  the  f i r e .  

The  ho lde r   1  is  made  of  m a t e r i a l   of  high  thermal  c o n d u c t i v i t y  

e .g .   a luminium.   The  r e s i l i e n t   member  is  c o n v e n i e n t l y   made  o f  

N e o p r e n e .  

The  seal  shown  in  F igure   3  is  s i m i l a r   to  t h a t   shown  in  F i g u r e  

1  excep t   t h a t   i t   has  two  channe l s   3  having  r e s p e c t i v e   o p e n i n g s  

5  and  each  c o n t a i n i n g   i n t u m e s c e n t   m a t e r i a l   7.  The  channel  2 

r e t a i n i n g   the  r e s i l i e n t   member  6  is  d i sposed   between  t h e  



two  channe l s   3 .  

In  the  event   of  a  f i r e ,   on  e i t h e r   side  of  the  ho lde r   1  t h e  

b lade   6'  is  p r o t e c t e d   from  the  heat   of  the  f i r e   by  m a t e r i a l  

which  has  in tumesced   through  the  opening  5  nea re r   the  f i r e .  

Although  in  the  f o r e g o i n g   d e s c r i p t i o n   p a r t i c u l a r   r e f e r e n c e  

has  been  made  to  a  s i n g l e   a c t i o n   s i n g l e   door,   the  s ea l s   a r e  

e q u a l l y   a p p l i c a b l e   to  double  a c t i o n   s i n g l e   doors ,   s i n g l e   a c t i o n  

double   doors  and  double  a c t i o n   double  d o o r s .  

The  s e a l s   d e s c r i b e d   above  with  r e f e r e n c e   to  F igu re s   1  to  3 

may  be  made  by  a  method  such  as  d e s c r i b e d   b e l o w .  

R e f e r r i n g   to  F igure   4A,  a  r i g i d   ho lder   1  is  e l o n g a t e   and  o f  

uni form  c ross   s e c t i o n   and  compr i ses   two  t u b u l a r   p o r t i o n s   2 ,  

each  having  a  l o n g i t u d i n a l   bore  or  i n t e r i o r   chamber  3  and  b e i n g  

i n t e r c o n n e c t e d   by  a  web  4.  Each  t u b u l a r   p o r t i o n   2  c o m p r i s e s  

r e l a t i v e l y   t h in   wa l l s   5  and  a  c o n t i g u o u s   r e l a t i v e l y   th i ck   p o r t i o n  

6  at  a  c o r n e r   of  the  h o l d e r ,   t h e _ p o r t i o n   6  being  of  s q u a r e  

c r o s s   s e c t i o n .   A  channel  7  is  de f ined   by  f a c i n g   wa l l s   of  t h e  

two  t u b u l a r   p o r t i o n s   2  and  the  c o n n e c t i n g   web  4 .  

In  making  an  i n t u m e s c e n t   s e a l ,   the  bores  2  are  f i l l e d   w i t h  

a  c o m p o s i t i o n   in  the  form  of  a  s l u r r y   which  is  a l lowed  or  c a u s e d  

to  harden  to  form  a  s o l i d   c o h e r e n t   mass  of  i n t u m e s c e n t   m a t e r i a l  

20.  Then  a  l o n g i t u d i n a l   saw  cut   bounded  by  d o t - d a s h   l i n e   8 

is  made  in to   each  p o r t i o n   6  to  remove  a  p a r t   t h e r e o f .   The 

saw  cut   breaks   in to   the  bore  3  but  l e aves   a  web  9  (see  F i g u r e  

1B)  at  the  e x t e r i o r   of  the  ho lde r   and  a  web  10  w i t h i n   the  h o l d e r .  

There  is  thus  formed  a  s t r a i t   11  having  an  opening  12  to  t h e  

e x t e r i o r   of  the  ho lde r   and  an  opening  13  to  the  l o n g i t u d i n a l  

bore  3  of  the  h o l d e r .  

The  web  10  c o n s t i t u t e s   a  b a f f l e ,   which,  as  can  be  seen  f rom 

F igu re   1B,  r e s t r i c t s   access   to  the  bore  or  i n t e r i o r   chamber  

3  of  the  ho lde r   by  a  probe  pushed  through  the  opening  12  by 

a  t a m p e r e r .  



A  r e s i l i e n t   d r augh t   and  smoke  s e a l i n g   e lement   14  may  be  f i t t e d  

to  the  s e a l .   The  s e a l i n g   e lement   14  has  a  foot   p o r t i o n   15 

which  is  l o c a t e d   in  the  channel  7  and  a  b lade   16  which  e x t e n d s  

away  from  the  c h a n n e l .  

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

2  can  p r o t e c t   the  s e a l i n g   e lement   from  heat   in  the  event   o f  

a  f i r e .   It   is  to  be  unde r s tood   t h a t   i t   is  not  e s s e n t i a l   t o  

p r o v i d e   the  s e a l i n g   e lement   14. 

F i g u r e s   5A  to  9A  show  o the r   shapes  of  h o l d e r s   and  F igures   5B 

to  9B  show  i n t u m e s c e n t   s ea l s   made  t h e r e f r o m .  

In  the  ho lde r   of  F igures   5A  and  5B  the  channel   7  faces  in  t h e  

o p p o s i t e   d i r e c t i o n   to  the  openings   12  in  the  i n t u m e s c e n t   s e a l ,  

and  the  t u b u l a r   p o r t i o n s   are  i n t e r c o n n e c t e d   by  a  r e l a t i v e l y  

t h i c k   p o r t i o n   4 ' .   The  seal  can  be  f ixed   to  a  s t r u c t u r e   such  

as  a  door  by  f a s t e n e r s   ( e . g .   n a i l s )   passed  through  the  p o r t i o n  

4'  and  the  channel  7  into  the  s t r u c t u r e .  

The  h o l d e r   of  F igures   6A  and  6B  has  only  one  t u b u l a r   p o r t i o n  

2  and  hence  only  one  i n t e r i o r   chamber  3.  I d e a l l y   in  use  t h e  

opening   12  is  d i sposed   between  the  source  of  f i r e   and  the  s e a l i n g  

e l emen t   13.  

The  ho lde r   of  F igures   7A  and 7B  has  an  i n v e r t e d   T-shaped  c h a n n e l  

7  to  r e c e i v e   a  c o r r e s p o n d i n g l y   shaped  base  of  a  d raugh t   and  

smoke  s e a l i n g   e l e m e n t .  

The  ho lde r   of  F igures   8A  and  8B  has  only  a  s i n g l e   t u b u l a r   p o r t i o n  

2  and  the  channel  7  faces  in  the  o p p o s i t e   d i r e c t i o n   to  t h e  

opening   12  in  the  sea l .   In  a l i gnmen t   with  the  channel  7  i s  

a  sha l low  V-shaped  channel  16  in  p o r t i o n   4"  of  the  h o l d e r .  

The  seal  can  be  f ixed  to  a  s t r u c t u r e   such  as  a  door  by  f a s t e n e r s  



( e . g . n a i l s )   passed  through  the  p o r t i o n   4"  and  the  channel  7 

in to   the  s t r u c t u r e ,   heads  of  the  f a s t e n e r s   being  sunk  i n t o  

the  channel  16.  

In  the  ho lde r   of  F igu re s   9A  and  9B,  the  t u b u l a r   p o r t i o n s   h a v e  

a  common  wall  or  web  5 ' ,   t he re   being  no  i n t e r c o n n e c t i n g   web 

4 .  

The  h o l d e r s   d e s c r i b e d   above  and  as  shown  in  the  "A"  f i g u r e s  

may  be  made  by  e x t r u s i o n   of  a luminium,   aluminium  a l l o y   o r  

p l a s t i c s   m a t e r i a l .   Such  p l a s t i c s   m a t e r i a l   p r e f e r a b l y   has  i n c l u s i o n s  

of  m a t e r i a l   of  high  thermal  c o n d u c t i v i t y .  

It  wil l   be  a p p r e c i a t e d   t h a t   the  s ea l s   d e s c r i b e d   above  and  wh ich  

compr i se   a  r e s i l i e n t   d raugh t   and  smoke  s e a l i n g   e l emen t ,   may 
be  used  with  such  e lement   omi t t ed   simply  as  an  i n t u m e s c e n t  

f i r e   s e a l .  



1.  A  seal  for   s e a l i n g   a  p i v o t a l l y   mounted  c l o s u r e   member 

a g a i n s t   d r a u g h t s ,   smoke  and  f i r e ,   compr i s i ng   an  e l o n g a t e  

ho lde r   d e f i n i n g   two  channe l s   each  having  an  open ing ,   a  f i r s t  

of  the  c h a n n e l s   r e t a i n i n g   a  r e s i l i e n t   e lement   having  a  b l a d e  

p r o t r u d i n g   from  the  opening  of  the  channel  and  for  a c t i n g  

as  a  d r a u g h t   and  smoke  s e a l ,   the  second  channel  c o n t a i n i n g  

i n t u m e s c e n t   m a t e r i a l ,   the  i n t u m e s c e n t   m a t e r i a l   e x p a n d i n g  

through  the  opening  of  the  second  channel  for  forming  a  f i r e  

seal  when  s u b j e c t e d   to  high  t e m p e r a t u r e ,   the  b lade   b e i n g  

at  an  acu te   angle   to  a  face  of  the  ho lde r   in  which  the  o p e n i n g  

of  the  second  channel   is  p rov ided ,   the  second  channel   b e i n g  

p rov ided   with  a  b a f f l e   ex t end ing   w i th in   the  channel  and  d e f i n i n g  

a  s t r a i t   i n t e r m e d i a t e   the  opening  of  the  channel  and  an  i n t e r i o r  

chamber  of  the  c h a n n e l .  

2.  A  seal   a c c o r d i n g   to  Claim  1,  wherein   t h e r e   are  two  c h a n n e l s  

in  the  h o l d e r   having  r e s p e c t i v e   openings   each  c o n t a i n i n g  

i n t u m e s c e n t   m a t e r i a l ,   the  r e s i l i e n t   member  being  d i s p o s e d  

between  the  two  c h a n n e l s .  

3.  A  seal   a c c o r d i n g   to  Claim  1  or  2,  where in   sa id   a c u t e  

angle   is  in  the  range  30  to  6 0 ° .  

4.  In  c o m b i n a t i o n ,   a  f ixed  s t r u c t u r e ,   a  c l o s u r e   member 

p i v o t a l l y   mounted  r e l a t i v e   to  the  f ixed   s t r u c t u r e ,   and  a 

seal  c o m p r i s i n g   an  e l o n g a t e   ho lde r   d e f i n i n g   two  c h a n n e l s  

each  having  an  open ing ,   a  f i r s t   of  the  c h a n n e l s   r e t a i n i n g  

a  r e s i l i e n t   e l emen t   having  a  b lade  p r o t r u d i n g   from  the  o p e n i n g  

of  the  c h a n n e l ,   the  second  channel  c o n t a i n i n g   i n t u m e s c e n t  

m a t e r i a l ,   the  seal  being  a f f i x e d   to  one  of  the  c l o s u r e   member 



and  the  f i xed   s t r u c t u r e ,   wherein  the  c l o s u r e   member  is  i n  

a  c l o s e d   p o s i t i o n   the  blade  engages  with  the  o t h e r   of  t h e  

c l o s u r e   member  and  the  f ixed   s t r u c t u r e   to  act   as  a  d r a u g h t  

and  smoke  seal   and  the  i n t u m e s c e n t   m a t e r i a l   on  being  s u b j e c t e d  

to  high  t e m p e r a t u r e   in tumesces   through  the  opening  of  t h e  

second  channel   to  form  a  f i r e   seal  between  the  c l o s u r e   member 

and  the  f i x e d   s t r u c t u r e ,   the  second  channel  being  p r o v i d e d  

with  a  b a f f l e   e x t e n d i n g   w i th in   the  channel  and  d e f i n i n g   a 

s t r a i t   i n t e r m e d i a t e   the  opening  of  the  channel  and  an  i n t e r i o r  

chamber  of  the  c h a n n e l .  

5.  A  c o m b i n a t i o n   a c c o r d i n g   to  Claim  4,  wherein   t h e r e   a r e  

two  c h a n n e l s  i n   the  ho lde r   having  r e s p e c t i v e   openings   e a c h  

c o n t a i n i n g   i n t u m e s c e n t   m a t e r i a l ,   the  r e s i l i e n t   member  b e i n g  

d i s p o s e d   between  the  two  c h a n n e l s .  

4 

6.  A  c o m b i n a t i o n   a c c o r d i n g   to  Claim  4  or  5,  where in   s a i d  

acu te   ang le   is  in  the  range  30  t o ,  6 0 ° .  

7.  A  method  of  making  an  i n t u m e s c e n t   seal  c o m p r i s i n g :   p r o v i d i n g  

a  t u b u l a r   h o l d e r   having  a  l o n g i t u d i n a l   bore  or  i n t e r i o r   c h a m b e r  

d e f i n e d   by  a  t h i c k e n e d   l o n g i t u d i n a l l y   e x t e n d i n g   p o r t i o n   o f  

the  h o l d e r   c o n t i g u o u s   with  a  r e l a t i v e l y   th in   wall  of  t h e  

h o l d e r ;   f i l l i n g   the  bore  of  the  ho lde r   with  s o l i d   i n t u m e s c e n t  

m a t e r i a l ;   and  t h e r e a f t e r   removing  a  l o n g i t u d i n a l l y   e x t e n d i n g  

pa r t   of  s a id   t h i c k e n e d   p o r t i o n   the reby   t o - l e a v e   pa r t   of  s a i d  

t h i c k e n e d   p o r t i o n   as  a  b a f f l e   w i th in   the  h o l d e r ,   the  s p a c e  

l e f t   by  sa id   removed  pa r t   forming  a  s t r a i t   having  a  l o n g i t u d i n a l l y  

e x t e n d i n g   opening   to  the  e x t e r i o r   of  the  ho lde r   and  a  l o n g i t u d i n a l l y  

e x t e n d i n g   opening   to  the  bore  of  the  h o l d e r .  



8.  A  method  a c c o r d i n g   to  c la im  7,  where in   the  bore  of  t h e  

h o l d e r   is  f i l l e d   with  i n t u m e s c e n t   m a t e r i a l   by  f i r s t   f i l l i n g  

the  bore  with  a  s l u r r y   or  pas te   of  a  c o m p o s i t i o n   which  s u b s e q u e n t l y  

h a r d e n s   to  form  the  i n t u m e s c e n t   m a t e r i a l .  

9.  A  method  a cco rd ing   to  c la im  7  or  8,  where in   the  removal  

of  sa id   p a r t   of  the  t h i c k e n e d   p o r t i o n   l eave   two  webs,  one  

of  which  c o n s t i t u t e s   the  b a f f l e .  

10.  A method  a cco rd ing   to  claim  9,  where in   the  o t h e r   web 

is  at  the  e x t e r i o r   of  the  h o l d e r .  

11.  A  method  a c c o r d i n g   to  c la im  10,  where in   the  t h i c k e n e d  

p o r t i o n   is  at  the  co rne r   of  the  h o l d e r .  

12.  A  method  a c c o r d i n g   to  claim  1b,  w h e r e i n - t h e   t h i c k e n e d   - , 

p o r t i o n   is  squa re   or  r e c t a n g u l a r   in  c ros s   s e c t i o n .  

13.  A  method  a c c o r d i n g   to  any  of  c la ims   7  to  12,  w h e r e i n  

the  removal  of  sa id   pa r t   of  the  t h i c k e n e d   p o r t i o n   is  e f f e c t e d  

by  means  of  a  c u t t i n g   tool  and  l eaves   the  opening   from  t h e  

s t r a i t   in to   the  bore  of  the  ho lde r   d e f i n e d   between  a  f r e e  

edge  of  the  r e l a t i v e l y   th in   wall  p o r t i o n   and  a  f ree   e d g e  

of  the  b a f f l e .  

14.  A  seal  a c c o r d i n g   to  any  of  c la ims  1  to  3,  when  made 

by  a  method  a c c o r d i n g   to  any  of  c la ims  1  to  7 .  
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