
Europaisches  Pa tentamt  

European  Patent  Office 

Office  europeen  des  brevets 

©  Publication  number: 0  0 9 8   0 8 6  

A 2  

©  EUROPEAN  PATENT  APPLICATION 

©  Application  number:  83303552.0  ©  Int.  CI.3:  E  04  F  17 /02  

©  Date  of  filing:  21.06.83 

©  Priority:  24.06.82  IE  1503/82  ©  Applicant:  Attwell,  Ronald  Leslie 
"2  Horizon"  Brittas  Bay 
Wicklow  County  Wicklow(IE) 

©  Date  of  publication  of  application: 
11.01.84  Bulletin  84/2  @  Inventor:  Attwell,  Ronald  Leslie 

"2  Horizon"  Brittas  Bay 
©  Designated  Contracting  States:  Wicklow  County  Wicklow(IE) 

AT  BE  CH  DE  FR  GB  IT  LI  LU  NL  SE 
©  Representative:  SERJEANTS 

25  The  Crescent  King  Street 
Leicester,  LE1  6RX(GB) 

©  A  prefabricated  flue  unit. 

@  A  prefabricated  flue  unit  (1,30,40,60,70)  comprises  an 
outer  box-shaped  housing  (2)  having  a  through  hole  defining 
a  flue,  a  liner  (3)  for  the  flue  and  an  insulating  infill  material 
(4)  interposed  between  the  liner  (3)  and  housing  (2).  The 
housing  (2)  is  of  a  fibre  reinforced  cementitious  material  and 
the  liner  (3)  is  of  a  fire  and  acid  resistant  material. 

The  unit  is  formed  with  an  interlocking  means  which  in 
one  case  forms  part  of the  housing  (2)  and  comprises  a  male 
spigot  (14)  including  a  tapered  step  portion  (8)  for  interen- 
gaging  in  a  complementary  female  socket  (15). 



One  known  u n i t   of  t h i s   t y p e   is  of  p r e c a s t   c o n c r e t e  

m a t e r i a l .   Each  u n i t   is  e s s e n t i a l l y   a  m o n o l i t h i c   b l o c k  

h a v i n g   a  t h r o u g h   h o l e   d e f i n i n g   the   f l u e .   A  p l u r a l i t y  

of  c u t - o u t   c h a n n e l s   e x t e n d   a x i a l l y   f rom  the   b o t t o m   o f  

t h e  b l o c k   to  a  p o s i t i o n   a d j a c e n t   the   t o p .   The  c h a n n e l s  

a re   c l o s e d   o f f   at  the   top  end  to  p r o v i d e   a  s e a t  o v e r  

which   is  l a i d   a  l a y e r   of  m o r t a r   o n t o   which   is  l a i d   t h e  

n e x t   b l o c k   w i t h   i t s   c l o s e d   end  u p p e r m o s t .   The  m a j o r  

d i s a d v a n t a g e   of  such  u n i t s   is  t h a t   as  m a n u f a c t u r e d   t h e y  

do  not  s a t i s f y   the   r e q u i r e m e n t s   of  t he   a p p r o p r i a t e  

b u i l d i n g   r e g u l a t i o n s   and  s t a n d a r d s .   In  a d d i t i o n ,   b e c a u s e  

the   m a t e r i a l   g e n e r a l l y   used   is  w a t e r   p e r m e a b l e   the   o u t e r  

f a c e s   must   be  r e n d e r e d   or  a  b r i c k   c l a d d i n g   p r o v i d e d  

a r o u n d   the   a s s e m b l e d   c h i m n e y .   F u r t h e r ,   a  s e p a r a t e  

r e n d e r i n g   or  l i n i n g   of  the  f l u e   on  s i t e   is  a l s o   r e q u i r e d  

to  make  i t   a c i d   r e s i s t a n t .  

In  a d d i t i o n ,   t he   u n i t s ,   b e c a u s e   of  t h e i r   w e i g h t   a r e  



r e l a t i v e l y   d i f f i c u l t   to  h a n d l e .   F u r t h e r ,   t h e   o p e r a t i o n  

of  b u i l d i n g   a  c h i m n e y   u s i n g   t h e s e   u n i t s   is  t i m e  

c o n s u m i n g   p a r t i c u l a r l y   due  to  t he   r e q u i r e m e n t   of  a  m o r t a r  

l a y e r   b e t w e e n   each   u n i t ,   t he   n e c e s s a r y   c l a d d i n g   o r  

r e n d e r i n g   and  in  some  c a s e s   t he   n e c e s s i t y   f o r   i n s e r t i n g  

a  f l u e   l i n e r   in  each   u n i t .  

T h u s ,   f l u e s   made  f r o m   p r e c a s t   c o n c r e t e   u n i t s   a r e  

g e n e r a l l y   h e a v y ,   i n e f f i c i e n t   and  c o n f o r m   o n l y   to  l o w  

l e v e l   t e c h n i c a l   s t a n d a r d s .  

O t h e r   f l u e   u n i t s   p r e f a b r i c a t e d   in  s e c t i o n s   f rom  m e t a l  

such   as  s t a i n l e s s   s t e e l s   or  g a l v a n i s e d   i r o n   or  c l a y   a r e  

a l s o   known.   Some  of  t h e s e   u n i t s   a re   p r o v i d e d   w i t h   a 

c a v i t y   b e t w e e n   a  l i n e r   and  c a s i n g   to  a c c e p t   a  l o o s e  

i n f i l l   of  i n s u l a t i n g   m a t e r i a l   which   is  f i l l e d   on  s i t e   i n t o  

t he   a s s e m b l e d   c h i m n e y .   T h e s e   d e v e l o p m e n t s   have   i m p r o v e d  

t h e   e f f i c i e n c y   and  t e c h n i c a l   s t a n d a r d s   of  s u c h   c h i m n e y s  

h o w e v e r ,   t h e y   do  no t   c o n f o r m   to  c u r r e n t   b u i l d i n g  

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

mode rn   s o l i d   f u e l   a p p l i a n c e s .  

One  o b j e c t   of  t h i s   i n v e n t i o n   is   to  p r o v i d e   a  p r e -  

f a b r i c a t e d   f l u e   u n i t   wh ich   w i l l   o v e r c o m e   t h e s e  

d i s a d v a n t a g e s   and  in  p a r t i c u l a r   w i l l   s a t i s f y   c u r r e n t  

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

a p p r o p r i a t e   s t a n d a r d s .  



A  p r e f a b r i c a t e d   f l u e   u n i t   a c c o r d i n g   to  t he   i n v e n t i o n   i s  

c h a r a c t e r i s e d   in  t h a t   t he   u n i t   is  a  c o m p o s i t e   u n i t ,  

t he   c a s i n g   c o m p r i s i n g   an  o u t e r   h o u s i n g   of  a  f i b r e  

r e i n f o r c e d   c e m e n t i t i o u s   m a t e r i a l   and  the   u n i t   i n c l u d e s  

an  i n n e r   l i n e r   of  an  a c i d   and  f i r e   r e s i s t a n t   m a t e r i a l  

f o r   t h e   f l u e   and  an  i n s u l a t i n g   f i r e   r e s i s t a n t   i n f i l l  

m a t e r i a l   i n t e r p o s e d   b e t w e e n   the   l i n e r   and  h o u s i n g .  

One  p a r t i c u l a r   a d v a n t a g e   of  t he   i n v e n t i o n   is  i t   p r o v i d e s  

a  r e l a t i v e l y   l i g h t w e i g h t   p r e f a b r i c a t e d   u n i t   f rom  w h i c h  

a  c h i m n e y   wh ich   as  m a n u f a c t u r e d   w i l l   s a t i s f y   c u r r e n t  

b u i l d i n g   r e g u l a t i o n s   and  s t a n d a r d s   and  can  be  q u i c k l y  

and  e a s i l y   c o n s t r u c t e d .   The  c a s i n g   of  f i b r e   r e i n f o r c e d  

c e m e n t i t i o u s   m a t e r i a l   no t   o n l y   g i v e s   a  v e r y   l i g h t w e i g h t  

u n i t   bu t   a l s o   b e c a u s e   t h e   m a t e r i a l   is  d e n s e   the   o u t e r  

s u r f a c e s   have  low  w a t e r   p e r m e a b i l i t y   and  g e n e r a l l y   do  

not   r e q u i r e   r e n d e r i n g   or  c l a d d i n g .   T h i s ,   i t   w i l l   be  

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

o v e r   p r e s e n t l y   known  u n i t s .   In  a d d i t i o n ,   the   h o u s i n g  

has  a  h igh   l oad   b e a r i n g   s t r u c t u r a l   s t r e n g t h   and  may  be  

p r o v i d e d   w i th   d e c o r a t i v e   work  on  the   o u t e r   f a c e s .  

P r e f e r a b l y ,   the   f l u e   u n i t   i n c l u d e s   a  s p a c i n g   m e m b e r  

h a v i n g   a  c u t - o u t   p o r t i o n   f o r   r e c e p t i o n   of  the   l i n e r   t o  



r e t a i n   i t   in  p o s i t i o n   in  t he   h o u s i n g .  

The  a d v a n t a g e   of  t h i s   f e a t u r e   of  t he   i n v e n t i o n   is  t h a t  

p a r t i c u l a r l y   d u r i n g   m a n u f a c t u r e   of  t he   u n i t ,   t he   l i n e r  

is  r e t a i n e d   in  a  d e s i r e d   u s u a l l y   c e n t r a l l y   l o c a t e d  

p o s i t i o n   in  the   h o u s i n g .  

T y p i c a l l y   t he   s p a c i n g   member   is  i n t e g r a l l y   m o u l d e d   w i t h  

t h e   h o u s i n g .  

One  a d v a n t a g e   of  t h i s   f e a t u r e   is  t h a t   b e c a u s e   t h e  

s p a c i n g   member   is  of  t h e   same  m a t e r i a l   as  t h a t   of  t h e  

h o u s i n g   i t   may  be  c a s t   in  d u r i n g   m a n u f a c t u r e   a n d  

g r e a t l y   a s s i s t s   in  p o s i t i v e l y   l o c a t i n g   the   l i n e r   in  i t s  

d e s i r e d   p o s i t i o n .  

In  one  e m b o d i m e n t   of  t h e   i n v e n t i o n   the   u n i t   i n c l u d e s   an  

i n t e g r a l   i n t e r l o c k i n g   means   f o r   e n g a g i n g   one  u n i t   w i t h  

a n o t h e r   f l u e   u n i t .  

The  a d v a n t a g e   of  t h i s   f e a t u r e   is  t h a t   i t   f a c i l i t a t e s   t h e  

a s s e m b l y   of  the   u n i t s   on  s i t e   w i t h o u t   t he   r e q u i r e m e n t   o f  

a  l a y e r   of  m o r t a r   b e t w e e n   the   u n i t s .  

The  h o u s i n g   may  be  s u b s t a n t i a l l y   r e c t a n g u l a r   i n  

c r o s s - s e c t i o n   h a v i n g   s i d e   w a l l s ,   and  t h e   s p a c i n g   m e m b e r  



e x t e n d s   b e t w e e n   the   s i d e   w a l l s ,   one  end  of  t he   h o u s i n g  

b e i n g   r e c e s s e d   to  d e f i n e   a  s o c k e t   p a r t   and  the   o t h e r  

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

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

and  s o c k e t   p a r t s   f o r m i n g   the   i n t e r l o c k i n g   m e a n s .  

The  a d v a n t a g e   of  the   s p i g o t   and  s o c k e t   a r r a n g e m e n t   i s  

t h a t   i t   a s s i s t s   in  p o s i t i v e l y   l o c a t i n g   and  i n t e r l o c k i n g  

one  f l u e   u n i t   w i t h   a n o t h e r .  

T y p i c a l l y   t he   s p a c i n g   member  i n c l u d e s   a  t a p e r e d   s t e p  

p o r t i o n   d e f i n i n g   t o g e t h e r   w i t h   the   s i d e   w a l l s   t he   s p i g o t  

p a r t .  

The  a d v a n t a g e   of  t h i s   f e a t u r e   of  the   i n v e n t i o n   is  t h a t  

the   s t e p   p o r t i o n   no t   o n l y   a s s i s t s   in  the   p o s i t i v e  

l o c a t i o n   of  t he   s p i g o t   p a r t   in  t he   s o c k e t   p a r t   but   a l s o  

fo rms   a  w a t e r   shed   at  t he   j o i n t   b e t w e e n   a d j a c e n t  

u n i t s .  

In  a n o t h e r   a r r a n g e m e n t   the   s p a c i n g   member  is  s p a c e d -  

a p a r t   f rom  one  end  of  the   h o u s i n g   to  d e f i n e   t o g e t h e r  

w i th   the   s i d e   w a l l s   at  t h a t   end  a  s o c k e t   p a r t   and  t h e  

s i d e   w a l l s   a d j a c e n t   the   o t h e r   end  a re   f o r m e d   w i t h   a 

t a p e r e d   s t e p   p o r t i o n   to  d e f i n e   the   s p i g o t   p a r t   f o r  

i n t e r l o c k i n g   w i t h   a  s o c k e t   p a r t   of  an  a d j a c e n t   u n i t .  



The  a d v a n t a g e   of  t h i s   a r r a n g e m e n t   is  t h a t   due  to  t h e  

p o s i t i o n i n g   of  t h e   s p a c i n g   member  the   p o s i t i v e   l o c a t i o n  

and  i n t e r l o c k i n g   of  t h e   u n i t s   on  s i t e   is  a s s u r e d .   T h e  

t a p e r e d   s t e p   p o r t i o n   a g a i n   p r o v i d e s   a  w a t e r   shed   at   t h e  

j o i n t .  

In  a n o t h e r   e m b o d i m e n t   of  t he   i n v e n t i o n   t he   l i n e r   i s  

f o r m e d   w i t h   a  ma le   p a r t   a t   one  end  f o r   e n g a g e m e n t   w i t h  

a  c o m p l e m e n t a r y   f e m a l e   p a r t   at   the   o t h e r   end  of  a  l i n e r  

of  an  a d j a c e n t   u n i t .  

The  a d v a n t a g e   of  t h i s   f e a t u r e   is  t h a t   on  s i t e   t he   u n i t s  

a re   e a s i l y   a s s e m b l e d   s i n c e   the   l i n e r s   can  b e  

c o n v e n i e n t l y   l o c a t e d   and  f u r t h e r ,   t he   j o i n t   b e t w e e n  

t he   l i n e r   i s   made  s u b s t a n t i a l l y   g a s - t i g h t .  

P r e f e r a b l y   t h e   i n f i l l   m a t e r i a l   is  s h a p e d   to  form  a 

male   or  f e m a l e   p a r t   f o r   i n t e r l o c k i n g   w i t h   a 

c o m p l e m e n t a r y   male   or  f e m a l e   p a r t   i n t e g r a l   w i t h   t h e  

h o u s i n g .  



U s u a l l y   the   h o u s i n g   and  l i n e r   have  the  same  v e r t i c a l  

a x i s   of  s y m m e t r y .  

In  a  p a r t i c u l a r l y   p r e f e r r e d   e m b o d i m e n t   of  t he   i n v e n t i o n  

the   t h i c k n e s s   of  t he   h o u s i n g   is  b e t w e e n   4  and  15  mm, 

p r e f e r a b l y   b e t w e e n   5  and  8  mm. 

B e c a u s e   t he   t h i c k n e s s   of  the   h o u s i n g   is  s m a l l ,   i t   i s  

r e l a t i v e l y   l i g h t w e i g h t .  

In  a n o t h e r   e m b o d i m e n t   of  the   i n v e n t i o n   the   i n f i l l  

m a t e r i a l   is  f o r m e d   w i t h   a  p l u r a l i t y   of  l o n g i t u d i n a l l y  

e x t e n d i n g   v o i d s   to  a l l o w   p a s s a g e   of  a i r   and  c o n d e n s a t e s .  

The  a d v a n t a g e   of  t h i s   f e a t u r e   is  t h a t   i t   p r o v i d e s   a 

p a s s a g e w a y   t h r o u g h   w h i c h   a i r   and  c o n d e n s a t e   may  p a s s  

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

The  i n v e n t i o n   w i l l   be  more  c l e a r l y   u n d e r s t o o d   from  t h e  

f o l l o w i n g   d e s c r i p t i o n   t h e r e o f   g i v e n   by  way  of  e x a m p l e  

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

w h i c h : -  



F i g .   1  is  a  p e r s p e c t i v e   v iew  of  a  p r e f a b r i c a t e d  

f l u e   u n i t   a c c o r d i n g   to  one  e m b o d i m e n t   of  t h e  

i n v e n t i o n ,  

F i g .   2  is  a  v e r t i c a l   s e c t i o n a l   v iew  t h r o u g h   t h e  

u n i t   of  F i g .   1 ,  

F i g .   3  is  a  p l a n   v i ew   of  t he   u n i t   of  F i g .   1 ,  

F i g .   4  is  a  v e r t i c a l   s e c t i o n a l   v iew  of  p o r t i o n  

of  a  c h i m n e y   or  f l u e   c o n s t r u c t e d   f rom  t he   f l u e  

u n i t s   of  F i g s .   1  to  3  in  one  c o n f i g u r a t i o n ,  

F i g .   5  is  a  v iew  s i m i l a r   to  F i g .   3  of  p o r t i o n   o f  

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

c o n f i g u r a t i o n ,  

F i g .   6  is  a  h o r i z o n t a l   c r o s s - s e c t i o n a l   v iew  o f  

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

F i g .   7  is  a  p e r s p e c t i v e   v iew  of  a  f u r t h e r  

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

F i g .   8  is  a  v e r t i c a l   s e c t i o n a l   v i ew  of  p o r t i o n  

of  a  c h i m n e y   or  f l u e   c o n s t r u c t e d   f rom  t he   f l u e  

u n i t s   of  F i g .   7 ,  



F i g .   9  is  a  v e r t i c a l   c r o s s - s e c t i o n a l   v i e w  

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

F i g .   10  is  an  u n d e r n e a t h   p e r s p e c t i v e   view  o f  

a n o t h e r   f l u e   u n i t ,   a n d  

F i g .   11  is  a  top   p e r s p e c t i v e   v iew  of  the   f l u e  

u n i t   of  F i g .   1 0 .  

R e f e r r i n g   to  t he   d r a w i n g s   and  i n i t i a l l y   to  F i g s .   1  t o  

3  t h e r e o f ,   t h e r e   is  i l l u s t r a t e d   a  p r e f a b r i c a t e d   f l u e  

u n i t   i n d i c a t e d   g e n e r a l l y   by  the   r e f e r e n c e   n u m e r a l   1 .  

The  u n i t   1  c o m p r i s e s   an  o u t e r   h o u s i n g   2,  an  i n n e r   l i n e r  

3  s p a c e d - a p a r t   f rom  the   h o u s i n g   2  to  d e f i n e   t h e r e b e t w e e n  

a  c a v i t y   which   is  f i l l e d   w i t h   a  l i g h t w e i g h t   f i r e -  

r e s i s t a n t   i n s u l a t i n g   i n f i l l   m a t e r i a l   4.  The  u n i t   1  i s  

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

a  n u m b e r   of  the   u n i t s   b e i n g   i n t e r l o c k e d   one  w i t h   a n o t h e r  

on  s i t e   to  b u i l d   up  a  c h i m n e y   or  f l u e .  

The  h o u s i n g   2  in  t h i s   c a s e   is  of  r e c t a n g u l a r   b o x - s h a p e  

h a v i n g   an  open  top  5,  f o u r   d e p e n d i n g   s i d e   w a l l s   6  a n d  

a  ba se   7  c o m m u n i c a t i n g   w i t h   the   s i d e   w a l l s   6  t h r o u g h   a 

t a p e r e d   s t e p   p o r t i o n   8.  T y p i c a l   d i m e n s i o n s   f o r   t h e  

h o u s i n g   a re   240  mm  w i d e ,   240  mm  deep  and  280  mm  h i g h .  

The  h o u s i n g   2  is  m o u l d e d   f rom  a  f i b r e - r e i n f o r c e d  



c e m e n t i t i o u s   m a t e r i a l ,   in  t h i s   c a s e ,   g l a s s   f i b r e  

r e i n f o r c e d   c e m e n t   ( G . R . C . )   to  a  wa l l   t h i c k n e s s   o f  

b e t w e e n   4  and  15  mm  and  in  mos t   c a s e s   b e t w e e n   5  and  8  mm. 

The  G . R . C .   is   s u f f i c i e n t l y   d e n s e   a t   t h e s e   n a r r o w  

t h i c k n e s s e s   to  p r o v i d e   t he   n e c e s s a r y   l o a d   b e a r i n g   s t r e n g t h  

and  is   s u b s t a n t i a l l y   i m p e r v i o u s   to  w a t e r   so  t h a t  

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

n u m b e r   of  t h e s e   u n i t s   1  is  no t   r e q u i r e d .   In  a d d i t i o n ,  

b e c a u s e   of  t he   n a r r o w   wa l l   t h i c k n e s s   of  t he   h o u s i n g ,  

t h e   u n i t   is  r e l a t i v e l y   l i g h t w e i g h t   and  can  be  e a s i l y  

h a n d l e d   by  a  s i n g l e   w o r k m a n .   I t   w i l l   f u r t h e r   b e  

a p p r e c i a t e d   t h a t   i f   d e s i r e d ,   t he   h o u s i n g   c o u l d   be  f o r m e d  

w i t h   d e c o r a t i v e   work  to  g i v e   an  a e s t h e t i c a l l y   p l e a s i n g  

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

The  ba se   7  of  t he   h o u s i n g   2  i n c l u d e s   a  c e n t r a l   c i r c u l a r  

c u t - o u t   p o r t i o n   9  f o r   r e c e p t i o n   of  t he   c y l i n d r i c a l  

l i n e r   3.  E s s e n t i a l l y   t he   ba se   7  p r o v i d e s   a  s p a c i n g  

member   f o r   r e t a i n i n g   the   l i n e r   3  in  p o s i t i o n   in  t h e  

h o u s i n g   2.  The  l i n e r   3  is  of  any  s u i t a b l e   f i r e   a n d  

a c i d   r e s i s t a n t   m a t e r i a l   such   as  c l a y   or  m e t a l   such   a s  

s t a i n l e s s   s t e e l .   I t   w i l l   be  n o t e d   t h a t   t h e   l i n e r   3 

and  h o u s i n g   2  in  t h i s   c a s e   have  the   same  v e r t i c a l   a x i s  

of  s y m m e t r y .  



The  i n f i l l   m a t e r i a l   4  may  be  of  any  l o o s e ,   g r a n u l a r ,  

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

d e n s i t y   of  b e t w e e n   350  kg  per   m3  and  500  kg  per   m3.  I t  

may  be,   f o r   e x a m p l e ,   a  c e m e n t i t i o u s   m i x t u r e   of  p o r t l a n d  

c e m e n t ,   e x p a n d e d   p o l y s t y r e n e   b e a d s   and  an  i n s u l a t i n g  

a g g r e g a t e   m a t e r i a l   such   as  p e r l i t e   or  v e r m i c u l i t e .  

Both  t he   top   of  the   l i n e r   3  and  the   i n s u l a t i n g   i n f i l l  

m a t e r i a l   4  s t o p   s h o r t   of  t he   open  top   5  of  t he   h o u s i n g   2 

to  d e f i n e   a  s o c k e t   15  h a v i n g   a  d e p t h   h  f o r   r e c e p t i o n  

of  a  c o m p l e m e n t a r y   s p i g o t   14  f o r m e d   by  the   s t e p   p o r t i o n  

8  and  b a s e   7  of  a n o t h e r   f l u e   u n i t   1.  The  s t e p   p o r t i o n  

8  e x t e n d s   f o r   a  d i s t a n c e   dl  w h i c h   is  e q u a l   to  the   d e p t h  

h  of  t he   s o c k e t   15  so  t h a t   when  a  s p i g o t   in  one  f l u e  

u n i t   1  is  i n s e r t e d   in  a  c o m p l e m e n t a r y   s o c k e t   15  i n  

a n o t h e r   t he   e x p o s e d   rim  of  t he   l i n e r   3  in  one  f l u e   u n i t  

1  w i l l   f i t   s u b s t a n t i a l l y   f l u s h   w i t h   t he   e x p o s e d   rim  o f  

the   l i n e r   2  in  an  a d j a c e n t   f l u e   u n i t   1  to  form  a 

s u b s t a n t i a l l y   g a s - t i g h t   j o i n t .   In  a d d i t i o n ,   the   s t e p  

p o r t i o n s   8  a c t   as  l e a d - i n   g u i d e s   f o r   i n s e r t i o n   of  t h e  

s p i g o t   of  one  f l u e   u n i t   in  t he   s o c k e t   15  of  a n o t h e r   u n i t  

so  t h a t   on  a s s e m b l y   the   s i d e   w a l l s   5  of  a d j a c e n t   u n i t s  

1  a re   a l s o   s u b s t a n t i a l l y   f l u s h .   The  s p i g o t   and  s o c k e t  

e s s e n t i a l l y   form  an  i n t e r l o c k i n g   means   f o r   e n g a g i n g   o n e  

f l u e   u n i t   w i t h   a n o t h e r .  



R e f e r r i n g   to  F i g .   4  t h e r e   is  i l l u s t r a t e d   p o r t i o n   of  a 

c h i m n e y   f l u e   16  c o n s t r u c t e d   f rom  a  p l u r a l i t y   of  t h e  

p r e f a b r i c a t e d   c o m p o s i t e   u n i t s   1  j u s t   d e s c r i b e d .   I n  

t h i s   c a s e   t he   f l u e   16  is  b u i l t   up  f rom  a  b o t t o m  

s u p p o r t   p l i n t h   1 7 - w h i c h   is  c o n s t r u c t e d   w i t h   a 

c o m p l e m e n t a r y   s o c k e t   f o r   r e c e p t i o n   of  t h e   ba se   o r  

s p i g o t   end  14  of  one  of   t h e   u n i t s   1.  The  n e x t   u n i t  

is  t h e n   l a i d   on  top   of  t he   l o w e r m o s t   u n i t   w i t h   i t s  

s o c k e t   end  15  u p p e r m o s t   and  the   s p i g o t   end  14 

e n g a g i n g   in  t he   s o c k e t   of  t he   l o w e r   u n i t .   B e c a u s e   o f  

t h e   t i g h t   f i t   of  t h e   s p i g o t   14  in  t h e   s o c k e t   15  no 

m o r t a r   is  r e q u i r e d   at  t he   j o i n t   b e t w e e n   a d j a c e n t   u n i t s .  

The  f l u e   16  is  b u i l t   up  in  t h i s   way  by  p l a c i n g   a 

number   of  u n i t s   1  o n e   on  top   of  a n o t h e r .   T y p i c a l l y  

the   u n i t s   a r e   b u i l t   up  to  make  a  d o m e s t i c   c h i m n e y   o r  

f l u e   to  a  h e i g h t   of  b e t w e e n   8  and  12  m e t r e s .  

I t   w i l l   be  n o t e d   t h a t   in  the   a s s e m b l e d   f l u e   t he   s t e p  

p o r t i o n   8  on  each   s p i g o t   end  14  a c t s   as  a  b a r r i e r   o r  

shed   to  p r e v e n t   i n g r e s s   of  m o i s t u r e   t h r o u g h   t he   j o i n t  

b e t w e e n   a d j a c e n t   u n i t s .  

R e f e r r i n g   p a r t i c u l a r l y   to  F i g .   5  t h e r e   is   i l l u s t r a t e d  

a n o t h e r   f l u e   20  c o n s t r u c t e d   f rom  a  p l u r a l i t y   of  t h e  

u n i t s   1  d e s c r i b e d   above   w i t h   r e f e r e n c e   to  F i g s .   1  t o  

3.  In  t h i s   c a s e ,   t he   u n i t s   a re   t u r n e d   so  t h a t   t h e i r  



s p i g o t   ends   14  a r e   u p p e r m o s t .   A g a i n ,   t he   s o c k e t   15  o f  

one  u n i t   is  i n s e r t e d   in  the   s p i g o t   14  of  an  a d j a c e n t  

u n i t   to  b u i l d   up  the   f l u e   20.  The  p a r t i c u l a r  

a d v a n t a g e   of  t h i s   c o n s t r u c t i o n   is  t h a t   t he   s t e p   p o r t i o n  

8  f o r m s   a  p a r t i c u l a r l y   e f f e c t i v e   m o i s t u r e   or  w a t e r  

b a r r i e r   to  p r e v e n t   i n g r e s s   t h r o u g h   t h e   j o i n t   b e t w e e n  

a d j a c e n t   u n i t s .  

R e f e r r i n g   p a r t i c u l a r l y   to  F i g .   6  t h e r e   is  i l l u s t r a t e d  

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

a c c o r d i n g   to  t he   i n v e n t i o n   i n d i c a t e d   g e n e r a l l y   by  t h e  

r e f e r e n c e   n u m e r a l   30.  The  u n i t   30  is  s i m i l a r   to  t h a t  

d e s c r i b e d   above   w i t h   r e f e r e n c e   to  F i g s .   1  to  3  and  l i k e  

p a r t s   a re   a s s i g n e d   the   same  r e f e r e n c e   n u m e r a l s .   I n  

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

p a s s a g e w a y s   31  e x t e n d   t h r o u g h   the   i n s u l a t i n g   m a t e r i a l   4 .  

Each  p a s s a g e w a y   31  is  of  a r c u a t e   s h a p e   in  h o r i z o n t a l  

c r o s s - s e c t i o n   and  is  s i t u a t e d   a d j a c e n t   t he   o u t e r  

p e r i p h e r y   of  the   l i n e r   3.  The  ba se   7  of  t he   h o u s i n g   2 

is  p r o v i d e d   w i t h   s l o t s   ( n o t   shown)   c o r r e s p o n d i n g   i n  

s h a p e   to  the   p a s s a g e w a y s   31  to  a l l o w   a  c o n t i n u o u s  

p a s s a g e w a y   to  be  b u i l t   up  t h r o u g h   an  a s s e m b l e d   c h i m n e y  

or  f l u e   t h r o u g h   w h i c h   a i r   and  c o n d e n s a t e   may  p a s s .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   any  c o n v e n i e n t   n u m b e r ,   s h a p e  



and  c o n f i g u r a t i o n   of  such   p a s s a g e w a y s   may  be  p r o v i d e d  

t h r o u g h   t h e   i n s u l a t i n g   m a t e r i a l   to  a l l o w   p a s s a g e   o f  

a i r   and  c o n d e n s a t i o n .   T h u s ,   i t   is  not   e s s e n t i a l   f o r  

the   p a s s a g e w a y s   to  be  p r o v i d e d   a r o u n d   the   p e r i p h e r y   o f  

t h e   l i n e r ,   t h e y   c o u l d ,   f o r   e x a m p l e ,   be  p r o v i d e d   t h r o u g h  

t h e   main   body  of  t he   i n s u l a t i n g   m a t e r i a l   i n t e r m e d i a t e  

t h e   l i n e r   and  h o u s i n g .  

R e f e r r i n g   to  F i g .   7  t h e r e   is  i l l u s t r a t e d   an  a l t e r n a t i v e  

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

r e f e r e n c e   n u m e r a l   40.  The  u n i t   40  is  s i m i l a r   to  t h a t  

d e s c r i b e d   a b o v e   w i t h   r e f e r e n c e   to  F i g s .   1  to  3  and  l i k e  

p a r t s   a r e   a s s i g n e d   t he   same  r e f e r e n c e   n u m e r a l s .   In  t h i s  

c a s e ,   t h e   s p a c i n g   member  or  base   7  of  the   h o u s i n g   2  i s  

s p a c e d - a p a r t   f rom  the   b o t t o m   end  of  the   h o u s i n g   t o  

d e f i n e   t o g e t h e r   w i t h   the   s i d e   w a l l s   6  at   t h a t   end  a 

s o c k e t   p a r t   41.  The  s i d e   w a l l s   6  a d j a c e n t   t he   o t h e r   e n d  

a re   f o r m e d   w i t h   a  s t r a i g h t   s t e p   p o r t i o n   42  to  d e f i n e   a 

s p i g o t   p a r t   43  f o r   i n t e r l o c k i n g   w i t h   a  s o c k e t   p a r t   41  o f  

an  a d j a c e n t   u n i t   as  may  be  s e e n   p a r t i c u l a r l y   in  F i g .   8 .  

In  t h i s   c a s e ,   t he   l i n e r   3  e x t e n d s   to  a  p o s i t i o n   f l u s h  

w i t h   t h e   f r e e   ends   of  t h e   w a l l s   of  the   h o u s i n g   at  b o t h  

ends   and  t h e   i n f i l l   m a t e r i a l   4  is  f i l l e d   up  to  t h e  

u p p e r m o s t   edge   of  the   h o u s i n g   w a l l s   6.  The  l i n e r   3  i s  

c u t - a w a y   a d j a c e n t   i t s   top  and  b o t t o m   ends  to  form  a 

f e m a l e   s o c k e t   p a r t   44  at  the   s p i g o t   end  43  of  t he   h o u s i n g  



and  an  o p p o s i t e l y   d i r e c t e d   c o m p l e m e n t a r y   s h a p e d   m a l e  

s p i g o t   p a r t   45  at  the   s o c k e t   end  41  of  the   h o u s i n g   2 .  

On  a s s e m b l y ,   and  r e f e r r i n g   p a r t i c u l a r l y   to  F i g .   8  e a c h  

f l u e   u n i t   40  is  p o s i t i o n e d   w i th   i t s   s p i g o t   end  43  

u p p e r m o s t ,   t he   s o c k e t   end  41  of  an  a d j a c e n t   u n i t   b e i n g  

i n s e r t e d   o v e r   t he   s p i g o t   end  43  and  the   male  and  f e m a l e  

p a r t s   43,  44  of  a d j a c e n t   f l u e   l i n e r s   3  i n t e r e n g a g i n g  

to  form  a  g a s - t i g h t   j o i n t .  

R e f e r r i n g   to  F i g .   9  t h e r e   is  i l l u s t r a t e d   an  a l t e r n a t i v e  

c o n s t r u c t i o n   of  f l u e   u n i t   60  s i m i l a r   to  t h a t   d e s c r i b e d  

above   w i th   r e f e r e n c e   to  F i g .   8  and  l i k e   p a r t s   a re   a s s i g n e d  

the   same  r e f e r e n c e   n u m e r a l s .   In  t h i s   c a s e   the   means  f o r  

i n t e r l o c k i n g   one  f l u e   u n i t   w i t h   a n o t h e r   c o m p r i s e s   a 

f e m a l e   s o c k e t   p a r t   f o r m e d   from  a  c h a n n e l - s h a p e d   g r o o v e   61 

e x t e n d i n g   a r o u n d   the   p e r i p h e r y   of  t he   i n f i l l   m a t e r i a l   4 

a d j a c e n t   the   top  f r e e   end  of  t he   h o u s i n g   s i d e   wa l l   6  a n d  

a  c o m p l e m e n t a r y   s h a p e d   s p i g o t   wa l l   62  i n t e g r a l   w i t h   a n d  

d e p e n d i n g   d o w n w a r d l y   f rom  the   base   7  of  the   h o u s i n g   2 .  

R e f e r r i n g   to  F i g s .   10  and  11  t h e r e   is  i l l u s t r a t e d   a n o t h e r  

c o n s t r u c t i o n   of  c o m p o s i t e   f l u e   u n i t   70  s i m i l a r   to  t h a t  

d e s c r i b e d   above   w i th   r e f e r e n c e   to  F i g s .   1  to  3,  l i k e   p a r t s  

b e i n g   a s s i g n e d   the   same  r e f e r e n c e   n u m e r a l s .   In  t h i s   c a s e ,  

the   u p p e r m o s t   end  of  the   u n i t   70  is  c l o s e d   o f f   by  a  t o p  

s p a c i n g   p l a t e   71  h a v i n g   a  c e n t r a l   c i r c u l a r   c u t - o u t   p o r t i o n  



72  f o r   t h e   l i n e r   3.  Four   t r i a n g u l a r   p r o j e c t i o n s   73  a r e  

f o r m e d   i n t e g r a l   w i t h   and  u p s t a n d   f rom  the   p l a t e s   71 

a d j a c e n t   t h e   c o r n e r s   t h e r e o f   to  form  male  s p i g o t   p a r t s  

f o r   i n t e r e n g a g e m e n t   in  c o m p l e m e n t a r y   s h a p e d   r e c e s s e s   74 

in  t he   b a s e   member  7  of  an  a d j a c e n t   u n i t   70.  I t   w i l l  

be  n o t e d   t h a t   in  t h i s   c a s e   t he   b a s e   7  is  c u t - a w a y  

l e a v i n g   f o u r   a n g l e d   s t r i p s   75  d e f i n i n g   t o g e t h e r   w i t h  

t he   s i d e   w a l l s   6  of  t he   h o u s i n g   2  the   r e c e s s e s   74.  T h e  

i n f i l l   m a t e r i a l   4  is  e x t e n d e d   to  l i e   f l u s h   w i t h   t h e  

o u t e r   f a c e   of  each   s t r i p   75  b e t w e e n   t he   r e c e s s e s   7 4 .  

The  a d v a n t a g e   of  t h i s   p a r t i c u l a r   c o n s t r u c t i o n   o f  

i n t e r l o c k i n g   means  is  t h a t   the   u n i t s   a re   e a s i l y   l o c a t e d  

one  w i t h   a n o t h e r   in  use  and  fo rm  a  p a r t i c u l a r l y   g o o d  

j o i n t   w h i c h   a g a i n   does   no t   r e q u i r e   m o r t a r .  

The  m i x t u r e   u s e d   f o r   t he   o u t e r   h o u s i n g   is  p r e f e r a b l y  

made  by  a  h i g h   s h e a r   m i x i n g   p r o c e s s   u s i n g   a  m e t h o d   a n d  

a p p a r a t u s   such   as  d e s c r i b e d   in  U.K.  P a t e n t   S p e c i f i c a t i o n  

No.  1 , 5 5 3 , 1 9 6 .   T h i s   p r o c e s s   and  a p p a r a t u s   i s  

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

r e i n f o r c e d   c e m e n t i t i o u s   m a t e r i a l   such   as  G .R .C .   a n d  

g i v e s   a  h i g h   d e n s i t y   p r o d u c t   w i t h   n a r r o w   wa l l   t h i c k n e s s  

t h a t   has  r e l a t i v e l y   h i g h   s t r u c t u r a l   s t r e n g t h .   A 

t y p i c a l   d e n s i t y   f o r   t he   m a t e r i a l   is  2 .2   t o n s / m 3   w i t h   a 



w a t e r   v a p o u r   p r e s s u r e   of  l e s s   t h a n   1 .3  m e t r i c   p e r m s .  

when  m e a s u r e d   a c c o r d i n g   to  BS3177  ( 1 9 5 9 ) .   The  m a t e r i a l  

w i t h   t h i s   s p e c i f i c a t i o n   a l s o   p a s s e s   the  ISO  i m p e r m e a b i l i t y  

t e s t .   I t   w i l l   be  a p p r e c i a t e d   t h a t   the   l i n e r   may  a l s o   b e  

f o r m e d   of  t h i s   m a t e r i a l .  

U s u a l l y   t he   h o u s i n g   and  l i n e r   a re   i n i t i a l l y   j o i n e d  

t o g e t h e r   and  the   i n s u l a t i n g   m a t e r i a l   f i l l e d   i n t o   t h e  

c a v i t y   f o r m e d   t h e r e b e t w e e n   h o w e v e r ,   in  some  c a s e s   t h e  

i n n e r   l i n e r   is  f i t t e d   as  a  s e p a r a t e   u n i t   a f t e r   t h e  

i n s u l a t i o n   m a t e r i a l   has  been   c a s t   or  f o r m e d   in  t he   h o u s i n g .  

In  t h i s   c a s e ,   the   h o u s i n g   may  be  m o u l d e d   f rom  one  o r  

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

i n s e r t e d   t h r o u g h   the  h o u s i n g   to  form  a  vo id   f o r   r e c e p t i o n  

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

p o u r e d   i n .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   i t   is  not   e s s e n t i a l   to  p r o v i d e  

a  ba se   p l a t e   or  i n d e e d   a  p l a t e   a t   any  l o c a t i o n   b e t w e e n  

the  s i d e   wa l l   of  the   h o u s i n g   f o r   r e t a i n i n g   the   l i n e r   i n  

p o s i t i o n   s i n c e   the  i n f i l l   m a t e r i a l   i t s e l f   may  p r o v i d e  

the  n e c e s s a r y   s p a c i n g .   The  main  a d v a n t a g e   of  h a v i n g   s u c h  

a  p l a t e   is  t h a t   in  f a b r i c a t i n g   the   f l u e   u n i t   i t   p r e v e n t s  

the  i n f i l l   m a t e r i a l   f rom  f l o w i n g   ou t   of  the   h o u s i n g .  

T h u s ,   i t   w i l l   be  a p p r e c i a t e d   t h a t   the   p l a t e   may  be  

r e m o v a b l e   and  may  be  used   o n l y   d u r i n g   the   f a b r i c a t i o n  



p r o c e d u r e .   A l t e r n a t i v e l y ,   t he   p l a t e   may  be  f o r m e d  

i n t e g r a l   w i t h   t he   l i n e r .   I n d e e d ,   t he   s p a c i n g   m e m b e r  

may  be  f o r m e d   by  a  p l u r a l i t y   of  such   p l a t e   members   o r  

cu t   away  to  any  d e s i r e d   s h a p e .   I t   w i l l   be  a p p r e c i a t e d  

t h a t   in  t h e   c a s e   w h e r e   t he   p l a t e   is  r e d u c e d   to  p r o v i d e  

o n l y   a  l o c a t i n g   l i p   t he   f i l l e r   a l s o   l o c a t e s   t he   l i n e r .  

The  l i n e r   and  h o u s i n g   may  be  c e m e n t e d   t o g e t h e r   and  t h e  

p a r t i c u l a r   c a s e   whe re   t he   i n f i l l   m a t e r i a l   is  c e m e n t i t i o u s  

b a s e d   the   i n f i l l   i t s e l f   may  p r o v i d e   the   n e c e s s a r y  

b i n d i n g .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   a l t h o u g h   a  n u m b e r   of  s p e c i f i c  

c o n s t r u c t i o n s   of  s p i g o t   and  s o c k e t   j o i n t s   have   b e e n  

d e s c r i b e d   f o r   b o t h   t he   h o u s i n g ,   l i n e r  a n d   in  some  c a s e s  

i n f i l l   m a t e r i a l ,   any  s u i t a b l e   c o n s t r u c t i o n   of  i n t e r -  

l o c k i n g   means  is   w i t h i n   t he   s c o p e  o f  t h e   i n v e n t i o n .   T h u s ,  

the   h o u s i n g   l i n e r s   or  i n f i l l   m a t e r i a l   may  be  a  f o r c e   o r  

p r e s s   f i t   one  w i t h   a n o t h e r   or  may  c o m p r i s e   any  s u i t a b l e  

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

or  i n t e r l o c k i n g   f o r m a t i o n s .   The  s p i g o t   and  s o c k e t  

a r r a n g e m e n t s   i l l u s t r a t e d   f o r   the   h o u s i n g   may  e q u a l l y   b e  

a p p l i e d   to  t he   l i n e r s   and  i n f i l l   m a t e r i a l   and  v i c e   v e r s a .  

In  p a r t i c u l a r ,   i t   w i l l   be  a p p r e c i a t e d   t h a t   t he   s p i g o t   o r  



s o c k e t   may  be  of  any  s h a p e   i n c l u d i n g   r e c t a n g u l a r ,  

t r i a n g u l a r   or  c i r c u l a r   and  may  be  s t r a i g h t   s i d e d   o r  

t a p e r e d   as  d e s i r e d .   I n d e e d ,   t he   s p i g o t   and  s o c k e t  

p a r t   need   not   n e c e s s a r i l y   be  f o r m e d   in  the   s a m e  

e l e m e n t   of  the   u n i t   t h u s ,   as  in  the   c a s e   of  t h e  

e m b o d i m e n t   of  F i g .   9  t he   h o u s i n g   may  form  a  male  o r  

f e m a l e   p a r t   f o r   i n t e r e n g a g e m e n t   w i t h   the   c o m p l e m e n t a r y  

male  or  f e m a l e   p a r t   in  the   i n f i l l   m a t e r i a l   a n d  

s i m i l a r l y   the   l i n e r   may,  f o r   e x a m p l e ,   be  a d a p t e d   t o  

form  a  male   or  f e m a l e   p a r t   f o r   i n t e r e n g a g e m e n t   w i t h   t h e  

male  or  f e m a l e   p a r t   of  t he   l i n e r ,   h o u s i n g   or  i n f i l l  

m a t e r i a l   of  an  a d j a c e n t   u n i t .  

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

has  been  d e s c r i b e d   as  b o x - s h a p e d   any  a p p r o p r i a t e  

s h a p e   such   as  c y l i n d r i c a l   or  h e x a g o n a l   is  e n v i s a g e d .  

A  c y l i n d r i c a l   s h a p e d   u n i t   is  p a r t i c u l a r l y   e n v i s a g e d  

s i n c e   such  a  u n i t   has  t he   a d d i t i o n a l   a d v a n t a g e   t h a t   l e s s  

m a t e r i a l   per   u n i t   l e n g t h   of  s e c t i o n   is  r e q u i r e d .  

C o n s e q u e n t l y ,   the   u n i t   w i l l   be  l i g h t e r   t h a n   b o x - s h a p e d  

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

of  the   i n f i l l   m a t e r i a l .   T h u s ,   the   v e r t i c a l   s e c t i o n a l  

d r a w i n g s   i l l u s t r a t e d   would   in  the   c a s e   of  c y l i n d r i c a l  

u n i t s   be  t a k e n   a c r o s s   a  d i a m e t e r   of  the   u n i t .   It   w i l l  

f u r t h e r   be  a p p r e c i a t e d   t h a t   t he   s i d e   wa l l   or  w a l l s   of  t h e  

u n i t   may  be  t a p e r e d   i f   r e q u i r e d .  



1.  A  p r e f a b r i c a t e d   f l u e   u n i t   of  t he   t y p e   c o m p r i s i n g  

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

c h a r a c t e r i s e d   in  t h a t   the   u n i t   is  a  c o m p o s i t e   u n i t ,   t h e  

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

c e m e n t i t i o u s   m a t e r i a l ,   and  t h e   u n i t   i n c l u d e s   an  i n n e r  

l i n e r   of  an  a c i d   and  f i r e   r e s i s t a n t   m a t e r i a l   f o r   t h e  

f l u e   and  an  i n s u l a t i n g   f i r e   r e s i s t a n t   i n f i l l   m a t e r i a l  

i n t e r p o s e d   b e t w e e n   t h e   l i n e r   and  h o u s i n g .  

2.  A  f l u e   u n i t   as  c l a i m e d   in  c l a i m   1  c h a r a c t e r i s e d  

in  t h a t   t he   u n i t   i n c l u d e s   a  s p a c i n g   member  h a v i n g   a  c u t -  

ou t   p o r t i o n   f o r   r e c e p t i o n   of  t he   l i n e r   to  r e t a i n   i t   i n  

p o s i t i o n   in  t h e   h o u s i n g .  

3.  A  f l u e   u n i t   as  c l a i m e d   in  c l a i m   2  c h a r a c t e r i s e d   i n  

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

h o u s i n g .  

4.  A  f l u e   u n i t   as  c l a i m e d   in  any  of  c l a i m s   1  to  3 

c h a r a c t e r i s e d   in  t h a t   the   u n i t   i n c l u d e s   an  i n t e g r a l  

i n t e r l o c k i n g   means   f o r   e n g a g i n g   one  u n i t   w i t h   a n o t h e r  

f l u e   u n i t .  



5.  A  f l u e   u n i t   as  c l a i m e d   in  c l a i m   4  c h a r a c t e r i s e d   i n  

t h a t   t he   h o u s i n g   is  s u b s t a n t i a l l y   r e c t a n g u l a r   i n  

c r o s s - s e c t i o n   h a v i n g   s i d e   w a l l s ,   and  the   s p a c i n g   m e m b e r  

e x t e n d s   b e t w e e n   the   s i d e   w a l l s ,   one  end  of  t he   h o u s i n g  

b e i n g   r e c e s s e d   to  d e f i n e   a  s o c k e t   p a r t   and  t he   o t h e r  

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

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

and  s o c k e t   p a r t s   f o r m i n g   the   i n t e r l o c k i n g   m e a n s .  

6.  A  f l u e   u n i t   as  c l a i m e d   in  c l a i m   5  c h a r a c t e r i s e d   i n  

t h a t   t he   s p a c i n g   member   i n c l u d e s   a  t a p e r e d   s t e p   p o r t i o n  

d e f i n i n g   t o g e t h e r   w i t h   the   s i d e   w a l l s   t h e   s p i g o t   p a r t .  

7.  A  f l u e   u n i t   as  c l a i m e d   in  c l a i m   5  c h a r a c t e r i s e d   i n  

t h a t   t he   s p a c i n g   member  is  s p a c e d - a p a r t   f rom  one  end  o f  

t he   h o u s i n g   to  d e f i n e   t o g e t h e r   w i t h   the   s i d e   w a l l s   a t  

t h a t   end  a  s o c k e t   p a r t   and  the   s i d e   w a l l s   a d j a c e n t   t h e  

o t h e r   end  a re   f o r m e d   w i t h   a  t a p e r e d   s t e p   p o r t i o n   t o  

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

p a r t   of  an  a d j a c e n t   u n i t .  

8.  A  f l u e   u n i t   as  c l a i m e d   in  any  of  c l a i m s   4  to  7 

c h a r a c t e r i s e d   in  t h a t   t he   l i n e r   is  f o r m e d   w i t h   a  m a l e  

p a r t   at  one  end  f o r   e n g a g e m e n t   w i t h   a  c o m p l e m e n t a r y  

f e m a l e   p a r t   at  the   o t h e r   end  of  a  l i n e r   of  an  a d j a c e n t   u n i t .  



9.  A  f l u e   u n i t   as  c l a i m e d   in  any  of  c l a i m s   4  to  8 

c h a r a c t e r i s e d   in  t h a t   t he   i n f i l l   m a t e r i a l   is  s h a p e d   t o  

form  a  ma le   or  f e m a l e   p a r t   f o r   i n t e r l o c k i n g   w i t h   a 

c o m p l e m e n t a r y   male   or  f e m a l e   p a r t   i n t e g r a l   w i t h   t h e  

h o u s i n g .  

10.  A  f l u e   u n i t   as  c l a i m e d   in  any  of  c l a i m s   1  to  9 

c h a r a c t e r i s e d   in  t h a t   t h e   h o u s i n g   and  l i n e r   have  t h e  

same  v e r t i c a l   a x i s   of  s y m m e t r y .  

11.  A  f l u e   u n i t   as  c l a i m e d   in  any  p r e c e d i n g   c l a i m  

c h a r a c t e r i s e d   in  t h a t   t he   t h i c k n e s s   of  the   h o u s i n g   i s  

b e t w e e n   4  and  15  mm. 

12.  A  f l u e   u n i t   as  c l a i m e d   in  any  p r e c e d i n g   c l a i m  

c h a r a c t e r i s e d   in  t h a t   the   i n f i l l   m a t e r i a l   is  f o r m e d  

w i t h   a  p l u r a l i t y   of  l o n g i t u d i n a l l y   e x t e n d i n g   v o i d s   t o  

a l l o w   p a s s a g e   of  a i r   and  c o n d e n s a t e s .  
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