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@  Cavity  wall  Insulation. 

This  invention  relates  to  a  cavity  wall  insulating  mate- 
rial  which  is  a  mixture  of  a  main  mass  of  spherical  beads 
and  a  minor  amount  of  a  second  component  having  a 
different  volume  and  a  dissimilar  shape  from  the  beads.  The 
second  component  may  be  fibrous  or  granular.  The  beads 
may  be  expanded  polystyrene  and  the  second  component 
may  be  of  natural  or  synthetic  material.  A  fibrous  second 
component  is  preferred.  In  either  case  the  presence  of  the 
second  component  prevents  the  wall  from  being  drained  of 
the  insulating  material  because  it  gives  the  mixture  a  larger 
repose  angle. 



The  p resen t   i n v e n t i o n   r e l a t e s   to  free  f lowing  i n s u l a n t s   f o r  

cav i ty   w a l l s .  

Thermal  i n s u l a t i o n   of  masonry  cav i ty   walls   has  assumed  g r e a t  

importance  in  view  of  the  enormous  i nc rea se   in  fuel   costs   in  r e c e n t  

years  for  domestic  and  i n d u s t r i a l   h e a t i n g .   Severa l   types  o f  

i n s u l a t i n g   m a t e r i a l s   and  methods  are  now  a v a i l a b l e   for  this   p u r p o s e .  

The  s p e c i f i c   i n s u l a n t   to  be  used  w i l l   be  de termined  by  the  d e g r e e  

of  i n s u l a t i o n   d e s i r e d ,   the  a c c e s s i b i l i t y   of  the  c a v i t y ,   t h e  

environment   to  which  the  wall  enc los ing   the  c av i ty   is  exposed  and  t he  

cost  of  i n s u l a t i o n .   Of  these ,   the  a c c e s s i b i l i t y   of  the  cav i ty   i s  

i m p o r t a n t .   For  example,  if  the  i n s u l a t i o n   is  to  be  c a r r i e d   out  d u r i n g  

the  c o n s t r u c t i o n   of  a  wal l ,   it  has  been  the  p r a c t i c e   to  use  s labs  o r  

boards  of  the  i n s u l a n t ;   on  the  other  hand,  a  completed  wall  is  u s u a l l y  

i n s u l a t e d   by  i n s e r t i n g   the  m a t e r i a l   into  the  cav i ty   by  blowing  o r  

i n j e c t i o n   for  i n s t ance   in  g ranu la r   or  bead  fo rm.  

Where  g r anu l a r   or  b e a d - l i k e   i n s u l a n t s   are  used  they  may  be  of  

po lyu re thane   or  expanded  p o l y s t y r e n e .   Beads  when  used  alone  are  f r e e  

f lowing  and  t h e r e f o r e   need  only  a  few  holes  at  the  top  of  the  wall  t o  

f i l l   the  e n t i r e   c a v i t y ,   and  are  capable  of  being  adapted  to  both  o l d  

and  new  wa l l s .   The  main  problem  with  th is   type  of  i n s u l a n t   is  t h a t  

the  free  f lowing  nature   of  the  i n s u l a n t   can  lead  to  unnot iced   e s c a p e  
of  the  i n s u l a n t   from  around  j o i s t   ends  or  s e rv ice   pipes  and  duc ts ,   and 

the  i n s u l a n t   can  drain  out  of  the  cav i ty   system  complete ly   in  the  c a s e  

of  a  breach  in  the  wal l .   In  order  to  overcome  th is   problem  it  has  

been  sugges ted   to  coat  the  beads  t h in ly   with  an  adhesive   as  the  f i l l  

en te r s   the  wal l .   The  adhesive   sets  and  p reven ts   f u r t h e r   escape.   The 

use  of  an  adhes ive   coa t ing ,   however,  d e t r a c t s   from  the  free  f l o w i n g  
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proper ty   of  the  beads  which  is  the  main  f e a t u r e   of  such  i n s u l a n t s .  

Granular   i n s u l a n t s ,   as  d i s t i n c t   from  beads,  are  produced  cheaply  by 

shredding   waste  boards .   However,  when  used  a lone,   they  are  n o t  

s u f f i c i e n t l y   free  f lowing  and  may  also  have  a  tendency  to  p roduce  

mois ture   t r a n s f e r   across   the  c a v i t y .   The re fo re ,   there  has  been  

r e l u c t a n c e   to  use  g ranu la r   i n s u l a n t s .  

It  has  now  been  found  that   the  d e f i c i e n c i e s   of  g r a n u l a r  

i n s u l a n t s ,   and  the  tendency  of  bead  i n s u l a n t s   to  drain  from  c a v i t y  

walls  through  obvious  breaches   and  unnot iced   ho les ,   can  be  m i t i g a t e d  

wi thout   the  use  of  s u b s t a n t i a l   amounts  of  adhes ives   and  wi thout   t he  

loss  of  t he i r   free  f lowing  p r o p e r t i e s .  

Accord ing ly ,   the  p resen t   i n v e n t i o n   is  a  cav i ty   wall  i n s u l a t i n g  

m a t e r i a l   compris ing  a  main  mass  of  s u b s t a n t i a l l y   s p h e r i c a l   b e a d s  

admixed  with  a  minor  p r o p o r t i o n   of  g ranu les   of  the  same  or  d i f f e r e n t  

m a t e r i a l   having  a  volume  s u b s t a n t i a l l y   d i f f e r e n t   from  and  b e i n g  

d i s s i m i l a r   in  shape  from  the  b e a d s .  

The  beads  forming  the  main  mass  of  the  i n s u l a t i n g   m a t e r i a l   a r e  

s u i t a b l y   made  of  po lyu re thane   or  expanded  p o l y s t y r e n e   and  p r e f e r a b l y  

have  an  average  d iameter   of  between  2mm  and  5mm. 

The  second  component  in  the  i n s u l a t i n g   m a t e r i a l   may  have  any 

shape  other   than  s p h e r i c a l .   For  example,  it  may  be  f ib rous   o r  

g r a n u l a r .   If  g r a n u l a r ,   it  may  have  a  complete ly   random  shape  or  i t  

may  have  a  r egu l a r   or  symmetr ica l   shape  such  a s  r e c t a n g u l a r ,   p l a t e -  

l i k e ,   s a u c e r - s h a p e d ,   or  s a d d l e - s h a p e d .   The  g r anu la r   component  may  be 

preformed  or  p repared   ' in   s i t u '   e .g.   while  pumping  the  m a t e r i a l   i n t o  

the  wall  to  be  i n s u l a t e d .   Thus  g ranules   may  be  produced  from  the  main 

mass  of  beads  by  i n j e c t i n g   into  the  beads  over  i n t e r v a l s   of  t ime  

and/or   space  small  d i s c r e t e   q u a n t i t i e s   of  an  adhes ive   so  as  t o  

encourage  format ion   of  small  agg lomera tes   or  c l u s t e r s   which  r e s e m b l e  

the  g ranules   as  d i s t i n c t   from  beads.  A l t e r n a t i v e l y ,   the  c l u s t e r s   may 

be  formed  by  apply ing   heat  to  some  of  the  beads  so  as  to  bind  them 

toge the r   and  these  may  be  subsequen t ly   broken  up  to  produce  c l u s t e r s  

of  the  des i red   size  and  shape.  It  is  impor tan t   that   the  u l t i m a t e  

mixture  of  the  granules   (whether  preformed  or  in  the  form  of  c l u s t e r s  

or  a g g l o m e r a t e s )   and  beads  in  the  i n s u l a t i n g   m a t e r i a l   r e t a i n   t h e i r  

r e s p e c t i v e   free  flowing  c h a r a c t e r i s t i c s .  



If  a  g r anu la r   second  component  is  used  the  volume  of  a  g ranule   i s  

s u b s t a n t i a l l y   g r e a t e r   than  the  volume  of  a  bead  in  the  i n s u l a t i n g  

m a t e r i a l .   The  average  volume  r a t i o   in  repect   of  the  surface   area  o f  

an  i n d i v i d u a l   granule   to  that   of  an  i n d i v i d u a l   bead  is  s u i t a b l y  

g r e a t e r   than  5,  p r e f e r a b l y   between  10  and  40,  most  p r e f e r a b l y   be tween  

15  and  30.  

The  amount  of  g ranu les   in  the  admixed  i n s u l a t i n g   m a t e r i a l   i s  

s u i t a b l y   between  2  and  20%,  p r e f e r a b l y   between  5  and  15%  by  weight  o f  

the  t o t a l   i n s u l a t i n g   m a t e r i a l .  

If  a  f ib rous   second  component  is  used,  the  f i b r e s   may  be  o f  

minera l   and/or   s y n t h e t i c   m a t e r i a l .   Examples  of  minera l   f i b r e s   i n c l u d e  

rockwool,   c e l l u l o s e   and  glass   f i b r e s ,   whereas  examples  of  s y n t h e t i c  

m a t e r i a l   inc lude  p o l y e s t e r   or  polyamide  f i b r e s   or  p o l y o l e f i n   f i b r e s .  

Whichever  type  of  f i b re   is  used  the  r e l a t i v e   length   and  c r o s s - s e c t i o n  

of  the  f ib re   is  not  r e l a t i v e l y   s i g n i f i c a n t   in  the  context   of  t h e  

p re sen t   i n v e n t i o n .   The  average  volume  of  a  s ing le   s t rand   of  the  f i b r e  

is  u s u a l l y   less   than  that   of  a  bead.  The  amount  o f  t h e   f i b r o u s  

component  in  the  admixed  i n s u l a t i n g   m a t e r i a l   is  s u i t a b l y   between  0 . 5  

and  20%,  p r e f e r a b l y   between  1  and 10X  based  on  the  bulk  volume  of  t h e  

t o t a l   i n s u l a t i n g   m a t e r i a l .  

The  i n s u l a t i n g   m a t e r i a l   of  the  p resen t   i n v e n t i o n   may  be 

i n c o r p o r a t e d   into  a  cav i ty   wall  by  any  one  of  the  c o n v e n t i o n a l  

t e c h n i q u e s .   S p e c i f i c a l l y   recommended  is  the  t echnique   claimed  and 

d e s c r i b e d   in  our  pub l i shed   B r i t i s h   Patent   A p p l i c a t i o n   No  2012620A 

accord ing   to  which  the  i n s u l a t i n g   m a t e r i a l   is  i n j e c t e d   into  a  c a v i t y  
wall  using  compressed  air  and  a  Coanda  nozz le .   The  use  of  t h i s  

t echn ique   p reven ts   the  breakdown  of  the  beads  and  g ranu les   into  a  

powdery  mass  by  a t t r i t i o n   as  sometimes  expe r i enced   during  the  f i l l i n g  

o p e r a t i o n s .  

The  present   i n v e n t i o n   is  f u r t h e r   i l l u s t r a t e d   with  r e spec t   to  the  

fo l lowing   Examples .  

Example  1 

A  t e s t   cav i ty   wal l ,   (2m  x  2m)  made  of  sheets   of  perspex  was 
c o n s t r u c t e d   which  had  a  cav i ty   50  mm  wide  closed  at  both  ends.  At  the  

base  of  th is   wall  was  d r i l l e d   a  hole  (50  mm  d i ame te r )   in  the  leaf   and 



the  hole  was  plugged.  The  cavi ty   was  then  f i l l e d   with  a  mixture   o f  

free  f lowing  beads  (average   diameter   4  mm)  and  s a d d l e - s h a p e d   g r a n u l e s  

(5  mm  t h i ck ,   30  mm  long  and  20  mm  wide) ,   the  g ranu les   forming  10%  by 

weight  of  the  t o t a l   i n s u l a n t .   After  f i l l i n g   the  c a v i t y ,   the  plug  was 

removed  from  the  hole .   On  removal  of  the  plug,   less   than  0.1%  by 

weight  of  the  beads  escaped  and  the  escape  ceased  wi th in   5  seconds  o f  

removing  the  p l u g .  

In  a  Comparative  Test  (not  accord ing   to  the  i nven t i on )   the  h o l e  

was  again  plugged  and  th is   time  the  cav i ty   wall  was  f i l l e d   with  t h e  

same  free  f lowing  beads  alone  without   the  g r a n u l e s .   On  removal  of  t h e  

plug  the  beads  dra ined  from  the  wall  u n t i l   the  wall  was  s u b s t a n t i a l l y  

empty .  

Example  2 

A  t e s t   cav i ty   wall  (4m  x  3m)  r ig   composed  of  a  s ing le   b r i c k w o r k  

l e a f ,   and  a  modular  t r a n s p a r e n t   (pe r spex)   l e a f ,   was  c o n s t r u c e d ,   with  a  

t e s t   cav i ty   of  65  mm.  At  the  lower  s ec t i on   of  the  t r a n s p a r e n t   face ,   a  

small  modular  br ick  wall  was  c o n s t r u c t e d ,   with  s eve ra l   a p e r t u r e s ,  

s i m u l a t i n g   a  miss ing  b r i ck ,   ha l f   b r i ck ,   qua r t e r   b r i ck ,   and  m o r t a r  

s e c t i o n s ,   h o r i z o n t a l   and  v e r t i c a l .   These  a p e r t u r e s   were  l e f t   open 

during  cav i ty   f i l l i n g   o p e r a t i o n s .  

(a)  Using  the  t e s t   rig  above,  a  mixture  of  expanded  p o l y s t y r e n e   beads  

(95%),  and  rockwool  minera l   f i b r e s   (5%  in  small  t u f t s   and  s i n g l e  

f i b r e s ,   well  d i s p e r s e d   in  the  beads)  was  blown  into  the  c a v i t y .   Les s  

than  0.5%  of  the  m a t e r i a l   f l o w e d  t h r o u g h   the  a p e r t u r e s .   The  m a t e r i a l  

took  up  a  repose  angle  of  app rox ima te ly   45°  in  the  a p e r t u r e s   so  t h a t  

no  flow  occu r red .   If  flow  was  induced  by  using  a  vacuum  device ,   t h e  

m a t e r i a l   ceased  to  flow  wi th in   one  second  of  the  device  being  removed.  

(b)  The  same  rig  as  i n  ( a )   above  was  used  with  a  mixture  of  rockwool  

f i b r e s   (2%)  in  expanded  p o l y s t y r e n e   beads  and  s i m i l a r   r e s u l t s   were  

o b v s e r v e d .  

(c)  The  same  rig  as  in  (a)  above  was  used  with  a  mixture  of  expanded  

p o l y s t y r e n e   beads  (95%),  and  small  c l u s t e r s   of  expanded  p o l y s t y r e n e  

beads  bonded  t oge the r   with  adhes ive   to  form  g r a n u l e s .   The  r e p o s e  

angle  obta ined  in  th is   case  was  in  the  range  60 -   9 0 ° .  

(d)  Test  (c)  above  was  repea ted   using  expanded  p o l y s t y r e n e   beads  (98%) 



and  g ranu le s   (2%)  produced  from  the  same  beads  but  bonded  by 

a p p l i c a t i o n   of  heat  and  the  bonded  m a t e r i a l   was  then  broken  into  sma l l  

c l u s t e r s .   The  repose  angle  of  th is   mixture  remained  between  60  and 

9 0 ° .  



1.  A  c a v i t y   wall  i n s u l a t i n g   m a t e r i a l   compris ing  a  main  mass  o f  

s u b s t a n t i a l l y   s p h e r i c a l   beads  admixed  with  a  minor  p r o p o r t i o n   of  a  

second  component  of  the  same  or  d i f f e r e n t   m a t e r i a l   having  a  volume 

s u b s t a n t i a l l y   d i f f e r e n t   from  and  being  d i s s i m i l a r   in  shape  from  t h e  

b e a d s .  

2.  An  i n s u l a t i n g   m a t e r i a l   according   to  claim  1  wherein  the  beads  are  made 

of  po lyu re thane   or  expanded  p o l y s t y r e n e .  

3.  An  i n s u l a t i n g   m a t e r i a l   accord ing   to  claim  1  or  2  wherein  the  beads  

have  an  average  diameter   of  between  2  mm  and  5  mm. 

4.  An  i n s u l a t i n g   m a t e r i a l   accord ing   to  any  one  of  the  p reced ing   c l a i m s  

wherein  the  second  component  is  e i t h e r   f ib rous   or  g ranu les   of  a  random 

or  r egu la r   s h a p e .  

5.  An  i n s u l a t i n g   m a t e r i a l   according   to  claim  4  wherein  the  g ranules   have  

a  shape  s e l e c t e d   from  r e c t a n g u l a r ,   p l a t e - l i k e ,   s auce r - shape   and 

s a d d l e - s h a p e .  

6.  An  i n s u l a t i n g   m a t e r i a l   according   to  claim  5  wherein  the  g ranu les   a r e  

formed  as  c l u s t e r s   or  agglomera tes   from  the  main  mass  of  beads  by 

i n j e c t i n g   smal l ,   d i s c r e t e   q u a n t i t i e s   of  an  adhes ive   into  the  b e a d s  

over  i n t e r v a l s   of  space  and/or  t i m e .  

7.  An  i n s u l a t i n g   m a t e r i a l   according   to  any  one  of  the  preceding   claims  4 

-  6  wherein  the  average  volume  r a t i o   in  r e spec t   of  the  surface   area  o f  

an  i n d i v i d u a l   granule   to  that   of  an  i n d i v i d u a l   bead  is  g r e a t e r   t h a n  

5 : 1 .  

8.  An  i n s u l a t i n g   m a t e r i a l   accord ing   to  any  one  of  the  p receding   claims  4 

-  7  wherein  the  amount  of  g ranules   is  between  2  and  20%  by  weight  o f  

the  t o t a l   i n s u l a t i n g   m a t e r i a l .  



9.  An  i n s u l a t i n g   m a t e r i a l   according  to  claim  4  wherein  the  f i b r o u s  

component  is  made  from  mineral   and/or  s y n t h e t i c   m a t e r i a l   s e l e c t e d   from 

c e l l u l o s e ,   rockwool,   glass  and  polymeric  f i b r e s .  

10.  An  i n s u l a t i n g   m a t e r i a l   according  to  claim  4  or  9  wherein  the  amount  of  

the  f ib rous   component  is  between  0.1  and  20%  based  on  the  bulk  volume 

of  the  t o t a l   i n s u l a t i n g   m a t e r i a l .  
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