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©  Claddings  including  panel  assemblies. 

Claddings  using  fastening  brackets  or  clips  holding 
panels  to  structures  have  been  proposed.  Many  use  relative- 
ly  expensive  clip  arrangement  and  require  accurate  pre- 
location  of  the  clips.  They  do  not  normally  provide  both  high 
strength  and  relative  movement  of  the  cladding  panels 
relative  to  the  structure  in  the  event  of  expansion  and 
contraction  of  the  panels. 

The  invention  therefore  provides  a  cladding  (10)  in 
which  brackets  (20)  connecting  the  panel  assembly  (12)  to  a 
structure  are  elongate  elements  each  bent  to  form  at  least 

three  rib-locating  sections  (24)  fitting  within  ribs  of  the 
panels  (14)  and  at  least  partly  diverging  from  flank  surfaces 
of  the  respective  ribs  (18)  in  which  they  are  received.  The 
brackets  may  be  connected  to  the  structure  to  allow  for 
movement  of  the  brackets  with  respect  to  the  structure.  The 
panels  of the  panel  assembly  may  be  connected  substantial- 
ly  rigidly  to  one  another  and  to  the  brackets  by  fasteners  (36) 
passing  through  the  panels  and  spaced  from  the  structure  or 
by  interlocking  formations. 



THIS  INVENTION  r e l a t e s   to  c l a d d i n g s   i n c l u d i n g  

p a n e l   a s s e m b l i e s ,   and  in  p a r t i c u l a r   to  c l a d d i n g s   f o r  

b u i l d i n g s .  

I t   has   f o r   many  y e a r s   b e e n   c u s t o m a r y   to   a t t a c h  

p a n e l s   to   b u i l d i n g   s t r u c t u r e s   by  f a s t e n e r s   p a s s i n g  

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

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

i n i t i a l l y   e c o n o m i c a l ,   has   w e l l - k n o w n   l o n g   t e r m   d i s a d v a n t a g e s .  

To  o v e r c o m e   c e r t a i n   of  t h e s e   d i s a d v a n t a g e s ,  

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

to   t h e   s t r u c t u r e   h a v e   b e e n   u s e d .   Many  of  t h e s e   c l a d d i n g s  

use   r e l a t i v e l y   e x p e n s i v e   c l i p   a r r a n g e m e n t s   and  r e q u i r e  

a c c u r a t e   p r e - l o c a t i o n   of  t h e   c l i p s .   I t   has   been   p r o p o s e d  

to   use   c l i p s   and  b r a c k e t s   w i t h   s i m p l e   m a t i n g   p a n e l s   a n d  

w i t h   i n t e r l o c k i n g   p a n e l s .  

John   L y s a g h t   ( A u s t r a l i a )   L i m i t e d   has  b e e n  

m a r k e t i n g   a  s y s t e m   in  w h i c h   c l i p s   a r e   f i x e d   o n t o   p u r l i n s ,  

a  r i b   of  a  p a n e l   i s   f i t t e d   u n d e r   one  p a r t   of  t he   c l i p   a n d  

i n t e r l o c k s   w i t h   t h e   c l i p ,   and  a  r i b   of  a  f u r t h e r   p a n e l   i s  

f o r c e d   d o w n w a r d l y   o n t o   t h e   a l r e a d y   l o c a t e d   p a n e l   and  c l i p  

to   i n t e r l o c k   t h e r e w i t h .   The  c l i p ,   in  f a c t ,   has   a  s e c o n d  

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

r i b   of  t h e   o v e r l a p p i n g   p a n e l .   Th i s   s y s t e m   h a s ,   f o r   g o o d  

r e a s o n ,   a c h i e v e d   s u c c e s s   in  A u s t r a l i a .   H o w e v e r ,   i t   i s   n o t  

e n t i r e l y   s a t i s f a c t o r y   f o r   a l l   p u r p o s e s   s i n c e   t h e   c l i p  



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

r i b s   of  t h e   o v e r l a p p i n g   p a n e l s ,   and  can  t h u s   m a k e  

e f f e c t i v e   s e a l i n g   b e t w e e n   t h e   p a n e l s   d i f f i c u l t .   F u r t h e r -  

more ,   t h e   c l i p s   a r e   n o t   d e s i g n e d   to  s t r e n g t h e n   t he   r i b s   o f  

t h e   p a n e l s   to  t h e   e x t e n t   t h a t   may  s o m e t i m e s   be  r e q u i r e d .  

In  J a p a n ,   a  c l a d d i n g   has   b e e n   u s e d   in  w h i c h  

i n d i v i d u a l   b r a c k e t s ,   e a c h   f o r   f i t t i n g   i n t o   a  s i n g l e   r i b ,   a r e  
w e l d e d   o n t o   beams  and  a r e   f i x e d   to  n o n - i n t e r l o c k i n g  

m a t i n g   p a n e l s   by  n u t s   and  b o l t s ,   or  s i m i l a r   f a s t e n e r s .  

A g a i n ,   t h e   s h a p e s   of  t he   b r a c k e t s   c o n f o r m   to   t h o s e   of  t h e  

p a n e l   r i b s ,   and  t h e   w e l d i n g   of  t h e   b r a c k e t s   to   t he   b e a m s  

r e q u i r e s   w e l d i n g   e q u i p m e n t   and  j i g s ,   n o r m a l l y   m a k i n g   o n -  

s i t e   a s s e m b l y   i m p r a c t i c a l .  

N e i t h e r   of  t h e s e   s y s t e m s   p r o v i d e s   s p e c i f i c a l l y   f o r  

r e l a t i v e   m o v e m e n t   of  t h e   c l a d d i n g   p a n e l s   r e l a t i v e   to  t h e  

s t r u c t u r e   in  t h e   e v e n t   of  e x p a n s i o n   and  c o n t r a c t i o n   of  t h e  

p a n e l s .  

A c c o r d i n g   to  t h e   i n v e n t i o n ,   t h e r e   i s   p r o v i d e d   a  

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

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

a n o t h e r   and  b r a c k e t s   c o n n e c t i n g   t h e   p a n e l   a s s e m b l y   to  a  

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

b e n t   to   fo rm  a t   l e a s t   t h r e e   r i b - l o c a t i n g   s e c t i o n s   f i t t i n g  

w i t h i n   r i b s   of  t he   p a n e l s   and  a t   l e a s t   p a r t l y   d i v e r g i n g  

f rom  f l a n k   s u r f a c e s   of  t h e   r e s p e c t i v e   r i b s   in  wh ich   t h e y  

a r e   r e c e i v e d .  

The  p a n e l s   of  t h e   p a n e l   a s s e m b l y . m a y   b e  

c o n n e c t e d   s u b s t a n t i a l l y   r i g i d l y   to  one  a n o t h e r   b y  

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

s t r u c t u r e .   S e a l e d   r i v e t s   or  d r i l l   s c r e w s   may  be  p a r t i c u l a r l y  

s u i t a b l e   as  f a s t e n e r s   b e c a u s e   t h e y   can  be  l o c a t e d   in  p l a c e  

f rom  t h e   t o p   of  t h e   a s s e m b l y   w i t h o u t   undue   d i f f i c u l t y .  

Any  s u i t a b l e   w a s h e r s   or  g a s k e t s   may  be  u s e d   to  p r o v i d e   a  

s e a l   a t   t h e   f a s t e n e r s   and  a  s u i t a b l e   s e a l a n t   may  b e  



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

p r o v i d e   a  s e a l   b e t w e e n   t h e   p a n e l s .   The  o v e r l a p p i n g  

p o r t i o n s   can  be  d r awn   t o g e t h e r   by  t h e   f a s t e n e r s   to  h e l p  

c r e a t e   a  p a r t i c u l a r l y   s a t i s f a c t o r y   s e a l .  

The  o v e r l a p p i n g   p o r t i o n s   may  a l t e r n a t i v e l y   o r  

a d d i t i o n a l l y   be  c o n n e c t e d   to  one  a n o t h e r   by  s u i t a b l e  

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

The  c o m p l e m e n t a r y   f o r m a t i o n s   of  t h e   p a n e l s   may  t h e n   b e  

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

a n o t h e r ,   f o r   e x a m p l e   by  p r o v i d i n g   one  p a n e l   w i t h   a t   l e a s t  

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

and  by  d e s i g n i n g   t h e   o t h e r   o v e r l a p p i n g   f o r m a t i o n   so  t h a t  

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

W h i l e   i t   has   been   p r o p o s e d   to   u se   s o - c a l l e d  

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

t o g e t h e r   on  a  s t r u c t u r e ,   one  p r o b l e m   i s   t h a t   t h e   r e s u l t i n g  

p a n e l   a s s e m b l y   can  o f t e n   be  d e f o r m e d   when  s u b j e c t e d   t o  

s i g n i f i c a n t   l o a d   w h e r e   t h e   p a n e l s   o v e r l a p .   The  c l i p s ,  

w h i c h   s o m e t i m e s   e x t e n d   b e t w e e n   t h e   p a n e l s ,   o f t e n   f a i l   t o  

s u p p o r t   t h e   p a n e l s   s u f f i c i e n t l y .   As  a  r e s u l t ,   t h e r e   i s  

some  r e s i s t a n c e   to   t he   use   of  i n t e r l o c k i n g   p a n e l s .   T h e  

p r o b l e m   can  be  l e s s   m a r k e d   w h e r e   t h e   p a n e l s   a re   f i x e d  

r i g i d l y   t o g e t h e r .  

H o w e v e r ,   in  e i t h e r   c a s e ,   t h e   p r o v i s i o n   o f  

b r a c k e t s   s u p p o r t e d   by  t h e   s t r u c t u r e   on  o p p o s i t e   s i d e s   o f  

t h e i r   r i b - l o c a t i n g   s e c t i o n s   can  f a c i l i t a t e   s t r e n g t h e n i n g  

of   p a n e l   a s s e m b l i e s .   In  t h i s   r e g a r d ,   t h e   b r a c k e t s   may  b e  

s u i t a b l y   w ide   s t r i p s   of  any  s a t i s f a c t o r y   m e t a l   h a v i n g   t h e  

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

p a r t s   of  t h e   b r a c k e t s   b e t w e e n   t h e s e   s e c t i o n s   r e s t i n g   o n  

t h e   s t r u c t u r e .   The  r i b - l o c a t i n g   s e c t i o n s   f i t   i n t o   some  o r  

a l l   of  t h e   r i b s   of  t h e   p a n e l   a s s e m b l y   and  may  be  d i m e n s i o n e d  

so  t h a t   t h e y   e x t e n d   to  and  l i e   a g a i n s t   c e n t r a l   p a r t s   o f  

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

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



t h e   r i b s .   I f   t h e   r i b s   h a v e   s u i t a b l y   f l a t   c e n t r a l   s t r i p s ,  

t h e   r i b - l o c a t i n g   s e c t i o n s   may  h a v e   c e n t r a l   p o r t i o n s   o f  

a p p r o x i m a t e l y   t h e   same  w i d t h   as  t h e   w i d t h   of  t h e s e   s t r i p s  

to   l o c a t e   t h e   c e n t r a l   s t r i p s   of  t h e   r i b s .   The  p r o v i s i o n  

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

p a n e l s .  

The  r i b - l o c a t i n g   s e c t i o n s   of  t h e   b r a c k e t s   m a y  
h a v e   s i d e s   e x t e n d i n g   s u b s t a n t i a l l y   p e r p e n d i c u l a r l y   a w a y  
f r o m   t h e   a d j a c e n t   p a r t s   of   t h e   b r a c k e t s   or  f rom  t h e  

s t r u c t u r e   to   s t r e n g t h e n   t h e   p a n e l   a s s e m b l y .   T h i s   w i l l  

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

d i v e r g e   away  f rom  f l a n k   s u r f a c e s   of  m o s t   p a n e l s ,   s u c h   a s  

i n t e g r a l   box   r i b   p a n e l s .  

The  b r a c k e t s   may  be  c o n n e c t e d   to  t h e   r i b s   b y  

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

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

a l t e r n a t i v e l y   be  c o n n e c t e d   t h e r e t o   by  h a v i n g   f o r m a t i o n s  

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

p a n e l s   and  w h i c h   c o - o p e r a t e   t h e r e w i t h .   For  e x a m p l e ,   t h e  

b r a c k e t   may  h a v e   a  d o w n w a r d l y   f a c i n g   s h o u l d e r   f o r  

e n g a g e m e n t   by  one  of  t h e   p a n e l s   in   a  m a n n e r   s i m i l a r   t o  

t h a t   c o n n e c t i n g   t h e   p a n e l s .  

In  o r d e r   to  r e d u c e   t h e   s u r f a c e   c o n t a c t   b e t w e e n  

t h e   b r a c k e t s   and  t h e   s t r u c t u r e ,   t h e   b r a c k e t s   may  h a v e  

r e l a t i v e l y   n a r r o w   p o r t i o n s   f o r   r e s t i n g   on  t h e   s t r u c t u r e  

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

S u i t a b l e   f r i c t i o n - r e d u c i n g   m a t e r i a l   may  be  l o c a t e d   b e t w e e n  

t h e   b r a c k e t s   and  t h e   s t r u c t u r e ,   and  i n s u l a t o r s   may  b e -  

p r o v i d e d   b e t w e e n   t h e   b r a c k e t   and  t h e   p a n e l   to   r e d u c e  

m e t a l - t o - m e t a l   c o n t a c t   when  m e t a l   p a n e l s   and  b r a c k e t s   a r e  

u s e d .   The  b r a c k e t   may  be  c o a t e d   w i t h   p l a s t i c s   m a t e r i a l ,  

i f   d e s i r e d ,   i n s t e a d   of  or   in   a d d i t i o n   to  t h e   f r i c t i o n -  

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



In  o r d e r   to  e n a b l e   t h e   b r a c k e t s   to   be  f i x e d   t o  

t h e   s t r u c t u r e ,   t h e y   may  i n c l u d e   s l o t s   or  o p e n i n g s   t h r o u g h  

w h i c h   f a s t e n e r s   may  p a s s .   T h e s e   s l o t s   or  o p e n i n g s   may  b e  

s u i t a b l y   l a r g e r   t h a n   t h e   p a r t   of  t h e   f a s t e n e r   w i t h i n   t h e  

o p e n i n g s   so  t h a t   t h e   b r a c k e t s   can  move  w i t h   r e s p e c t   to   t h e  

s t r u c t u r e   upon  e x p a n s i o n   or  c o n t r a c t i o n   of  t h e   p a n e l  

a s s e m b l y .   The  o p e n i n g s   or  s l o t s   may  be  f o r m e d   so  t h a t   t h e  

h e a d s   of  t h e   f a s t e n e r s   f i t   w i t h i n   s t r e n g t h e n i n g   r i b s   i n  

t h e   p a n e l s   or  so  t h a t   t h e y   f i t   w i t h i n   t h e   r i b s   of  t h e  

p a n e l   a s s e m b l y .  

An  e m b o d i m e n t   of  t h e   i n v e n t i o n   w i l l   now  b e  

d e s c r i b e d ,   by  way  of  e x a m p l e ,   w i t h   r e f e r e n c e   to  t h e  

a c c o m p a n y i n g   d r a w i n g s ,   in  w h i c h  

F i g u r e   1  i s   a  s c h e m a t i c   c r o s s - s e c t i o n a l   end  v i e w  

t h r o u g h   a  c l a d d i n g   a c c o r d i n g   to  t h e   i n v e n t i o n ;  

F i g u r e   2  i s   a  s c h e m a t i c   t h r e e - d i m e n s i o n a l   r e p r e s e n t a -  
t i o n   of  p a r t   of  t h e   c l a d d i n g   of  F i g u r e   l ;  

F i g u r e   3  shows  a  f a s t e n e r   c o n n e c t i n g   a  b r a c k e t   of  t h e  

c l a d d i n g   to  a  p u r l i n ;  

F i g u r e   4  shows  a  f a s t e n e r   c o n n e c t i n g   a  r i b   of  t h e  

p a n e l   a s s e m b l y   to   a  b r a c k e t ;  

F i g u r e   5  i l l u s t r a t e s   one  form  of  b r a c k e t ;  

F i g u r e   6  i s   a  c r o s s - s e c t i o n   t h r o u g h   an  a l t e r n a t i v e  

c l a d d i n g ;  

F i g u r e   7  i s   a  s c h e m a t i c   c r o s s - s e c t i o n a l   end  v i e w  

t h r o u g h   an  i n t e r l o c k i n g   c l a d d i n g   a c c o r d i n g   to  t h e   i n v e n t i o n ;  

F i g u r e   8  i s   a  s c h e m a t i c   t h r e e - d i m e n s i o n a l   r e p r e s e n t a -  

t i o n   of  p a r t   of  t he   c l a d d i n g   of  F i g u r e   7 ;  

F i g u r e   9  shows  a  f a s t e n e r   c o n n e c t i n g   a  b r a c k e t   o f  

t h e   c l a d d i n g   of  F i g u r e   7  to  a  p u r l i n ;  

F i g u r e   10  shows  a  c o n n e c t i o n   of  two  p a n e l s   of  F i g u r e   7 

to  a  b r a c k e t ;  

F i g u r e   11  i l l u s t r a t e s   one  form  of  b r a c k e t   f o r   use   i n  

t h e   c l a d d i n g   of  F i g u r e   7;  a n d  

F i g u r e  1 2   i s   a  c r o s s - s e c t i o n   t h r o u g h   an  a l t e r n a t i v e  

i n t e r l o c k i n g   c l a d d i n g .  



In  t h e   d r a w i n g s ,   l i k e   r e f e r e n c e   n u m e r a l s   h a v e  
b e e n   u s e d   to   r e f e r   to  s i m i l a r   p a r t s .  

As  shown  in  e a c h   e m b o d i m e n t ,   a  c l a d d i n g   1 0  

c o m p r i s e s   a  p a n e l   a s s e m b l y   12  f o r m e d   by  a  p l u r a l i t y   o f  

p a n e l s   14  h a v i n g   o v e r l a p p i n g   p o r t i o n s   16  c o n n e c t e d   to  o n e  
a n o t h e r .   Each   of  t h e   p a n e l s   c o m p r i s e s   a  p l u r a l i t y   of  r i b s  

18  i n c l u d i n g   m a r g i n a l   r i b s   w h i c h   h a v e   s h o r t e n e d   o u t e r  

f l a n k s   and  w h i c h   f i t   s n u g l y   one  i n t o   a n o t h e r   to   p r o v i d e  

t h e   o v e r l a p p i n g   p o r t i o n s   of  t h e   p a n e l s .   B r a c k e t s   20,  o n l y  

one  of  w h i c h   i s   shown  in  e a c h   c a s e ,   c o n n e c t   t h e   p a n e l  

a s s e m b l y   to   an  a n g l e   i r o n   p u r l i n   22  of  a  s t r u c t u r e ,   s u c h  

as  a  b u i l d i n g .  

The  b r a c k e t s   20  a r e   e l o n g a t e d   e l e m e n t s   e a c h  

h a v i n g   a t   l e a s t   t h r e e   r i b - l o c a t i n g   s e c t i o n s   24  f i t t i n g  

w i t h i n   t h e   r i b s   18  of  t h e   p a n e l   a s s e m b l y .   As  shown ,   a  

r i b - l o c a t i n g   s e c t i o n   e x t e n d s   i n t o   e a c h   r i b   of  e a c h   a s s e m b l y .  

As  shown  in  F i g u r e s   5  and  11,  e a c h   b r a c k e t   20  i s  

a  s t r i p   of  m e t a l   h a v i n g   t h e   r i b - l o c a t i n g   s e c t i o n s   2 4  

s p a c e d   a l o n g   i t s   l e n g t h .   P a r t s   of  t h e   b r a c k e t s   b e t w e e n  

t h e   s e c t i o n s   a re   r e l a t i v e l y   f l a t   so  t h a t   t h e y   can  r e s t   o n  

t h e   s t r u c t u r e .   T h e s e   p a r t s   of  t h e   b r a c k e t s   c o n t a i n   s l o t s  

26  w h i c h   e x t e n d   t r a n s v e r s e l y   to   t h e   l e n g t h   of  t h e   b r a c k e t s  

and  a r e   l o c a t e d   so  t h a t   t h e y   a r e   c e n t r a l l y   b e n e a t h  

s t r e n g t h e n i n g   r i b s   28  of  t h e   p a n e l s ,   as  in  F i g u r e s   1  and  7 ,  

or  b e n e a t h   t h e   r i b s   18  of  t h e   p a n e l   a s s e m b l y ,   as  in  F i g u r e s  

6  and  12,  when  t h e   p a n e l   a s s e m b l y   i s   l o c a t e d   on  t h e  

b r a c k e t s .   F a s t e n e r s   30  can  t h u s   be  p a s s e d   t h r o u g h   t h e s e  

s l o t s   i n t o   s u i t a b l e   h o l e s   f o r m e d   in  p u r l i n s   2 2 .  

The  f a s t e n e r s   30  may  be  d r i l l   s c r e w s   o r ,   as  s h o w n ,  

r i v e t s   p a s s i n g   t h r o u g h   t h e   s l o t s   26  and  t h r o u g h   h o l e s  

d r i l l e d   in  t h e   p u r l i n s   22,  w a s h e r s   32  b e i n g   p l a c e d   a b o v e  

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

t h r o u g h   t h e   s l o t s   26.  The  s l o t s   a r e   w i d e r   and  l o n g e r   t h a n  

t h e   p a r t s   of  t h e   f a s t e n e r s   r e c e i v e d   w i t h i n   t h e m ,   and  t h i s  



e n a b l e s   t h e   b r a c k e t s   to  move  to  a  l i m i t e d   e x t e n t   on  t h e  

p u r l i n s   to  a l l o w   f o r   d i f f e r e n t i a l   e x p a n s i o n   and  c o n t r a c t i o n  

of  t h e   p a n e l s .  

The  r i b - l o c a t i n g   s e c t i o n s   of  t h e   b r a c k e t s   a r e  

d e s i g n e d   so  t h a t   t h e y   e x t e n d   to  and  h a v e   c e n t r a l   s t r i p s  

wh ich   l i e   a g a i n s t   s u b s t a n t i a l l y   f l a t   c e n t r a l   s t r i p s   34  o f  

t he   r i b s   of  t h e   p a n e l   a s s e m b l y .   I f   r e q u i r e d ,   when  m e t a l  

p a n e l s   and  b r a c k e t s   a r e   u s e d ,   i n s u l a t i o n   may  be  i n c l u d e d  

to  r e d u c e   m e t a l - t o - m e t a l   c o n t a c t .   The  r i b - l o c a t i n g  

s e c t i o n s   have   c e n t r a l   p o r t i o n s   of  a p p r o x i m a t e l y   t h e   s a m e  

w i d t h   as  t he   w i d t h   of  t h e   s t r i p s   to  l o c a t e   t h e   c e n t r a l  

s t r i p s   of  t he   r i b s .  

In  t h e   e m b o d i m e n t s   of  F i g u r e s   6  to   12,  t h e  

r i b - l o c a t i n g   s e c t i o n s   of  t h e   b r a c k e t s   h a v e   d o w n w a r d l y  

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

s i d e s   of  t h e   s e c t i o n s   24.  The  r i b - l o c a t i n g   s e c t i o n s   a l s o  

have   u p p e r   p o r t i o n s   35  w h i c h   a r e   c o m p l e m e n t a r y   to  t h e   r i b s  

of  t he   p a n e l s   f rom  t h e   g r o o v e s   to  c e n t r a l   s t r i p s   24 .2   o f  

t h e   s e c t i o n s   2 4 .  

Where  t he   p a n e l s   i f   F i g u r e s   6  to   12  o v e r l a p ,   t h e  

i n n e r   of  t h e   p a n e l s   14  a re   s e c u r e d   to  t h e   b r a c k e t s   b y  

f o r m a t i o n s   f i t t i n g   o n t o   t h e   p o r t i o n s   35  and  s n a p - f i t t i n g  

b e n e a t h   s h o u l d e r s   2 4 . 1 .   The  i n n e r   p a n e l s   t h e m s e l v e s  

p r o v i d e   d o w n w a r d l y   f a c i n g   s h o u l d e r s   1 4 . 1   and  t h e   o u t e r  

p a n e l s   have   f o r m a t i o n s   w h i c h   f i t   in  a  s i m i l a r   s n a p - f i t t i n g  

manne r   b e n e a t h   t h e s e   s h o u l d e r s .  

In  each   e m b o d i m e n t ,   t he   r i b s   of  t h e   p a n e l s   14 

a r e   a l l   s e c u r e d   to  r i b - l o c a t i n g   s e c t i o n s   of  t h e   b r a c k e t s  

and,   w h e r e   t he   p a n e l s   o v e r l a p ,   to  one  a n o t h e r   by  s e a l e d  

r i v e t s   36  w h i c h   p a s s   t h r o u g h   the   p a n e l s   and  t he   b r a c k e t s  

t h r o u g h   h o l e s   d r i l l e d   in  t he   p a n e l s   and  b r a c k e t s .   T h e  

r i v e t s   may  be  d e f o r m e d   f rom  the   e x t e r n a l   s i d e   of  t h e   p a n e l  

a s s e m b l y   by  a  r i v e t   gun  to  form  a  r i g i d   f a s t e n i n g .  



G a s k e t s   38  a r e   p r o v i d e d   to  fo rm  a  s e a l   in  t h e   r e g i o n   o f  

t h e   r i v e t s ,   w h i c h   a r e   s e a l e d   r i v e t s .   I n s t e a d   of   r i v e t s ,  

d r i l l   s c r e w s   or  o t h e r   s u i t a b l e   f a s t e n e r s   can  be  u s e d .  

Where   t h e   p a n e l s   o v e r l a p   one  a n o t h e r ,   a  s u i t a b l e  

s e a l a n t   can  be  p r o v i d e d   b e t w e e n   t h e   o v e r l a p p i n g   p o r t i o n s  

of  t he   p a n e l s ,   and  r i v e t s   36  can  d raw  t h e   o v e r l a p p i n g  

p o r t i o n s   t o g e t h e r   to   c o m p r e s s   t h e   s e a l a n t   and  to   h e l p   t o  

fo rm  a  p a r t i c u l a r l y   s a t i s f a c t o r y   s e a l .  

W h e t h e r   t h e   p a n e l s   a r e   a  mere   s n a p   f i t   t o g e t h e r  

and  o n t o   t h e   b r a c k e t s   or  w h e t h e r   h o l e s   f o r   t h e   r i v e t s   36 

or   a l t e r n a t i v e   f a s t e n e r s   a r e   f o r m e d   once   t h e   p a n e l s   a r e  

a l r e a d y   on  t h e   s t r u c t u r e ,   c o n n e c t i n g   t h e   p a n e l s   to   t h e  

b r a c k e t s   i s   r e l a t i v e l y   s i m p l e .   F u r t h e r m o r e ,   i t   i s  

e x t r e m e l y   s i m p l e   to   f i t   t h e  b r a c k e t s   to   t h e   s t r u c t u r e  

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

n o t h i n g   to  i n t e r f e r e   w i t h   t h e   f i x i n g   of  t h e   b r a c k e t s .   T h e  

b r a c k e t s   may  be  f o r m e d   f rom  any  s u i t a b l e   m a t e r i a l ,   s u c h   a s  

s t e e l ,   and  may  h a v e   a  min imum  t h i c k n e s s   o f ,   f o r   e x a m p l e ,  

0 ,8   mm.  The  w i d t h   of   t h e   b r a c k e t s   may  be  a t   l e a s t   35  mm, 

f o r   e x a m p l e ,   50  mm,  and  t h e   s l o t s   may  be  f rom  15  to   25  mm 

l o n g   and  5  to  8  mm  w i d e .   S l o t s   20  mm  l o n g   and  6  mm  w i d e  

w o u l d   be  s u i t a b l e .  

The  b r a c k e t s   a r e   s u i t a b l e   f o r   a t t a c h i n g   p a n e l s  

of  d i f f e r e n t   m a t e r i a l s   to  t h e   s t r u c t u r e   and ,   may,  f o r  

e x a m p l e ,   be  u s e d   f o r   p a n e l s   of  a s b e s t o s   or  g l a s s f i b r e -  

r e i n f o r c e d   p l a s t i c s   m a t e r i a l .  

The  a s s e m b l y   of  F i g u r e s   6  and  12  a r e   s i m i l a r   t o  

F i g u r e s   1  to  5  and  7  to   11,  r e s p e c t i v e l y ,   b u t   e a c h   b r a c k e t  

i s   m o d i f i e d   by  h a v i n g   r e l a t i v e l y   n a r r o w   s t r u c t u r e - e n g a g i n g  

p o r t i o n s   40  a d j a c e n t   to  t h e   r i b - l o c a t i n g   s e c t i o n s   26  a n d  

a t   s u i t a b l e   s p a c i n g s   b e t w e e n   t h e s e   s e c t i o n s .   T h e s e  

p o r t i o n s   40  r e d u c e   t h e   f r i c t i o n   b e t w e e n   t h e   s t r u c t u r e   a n d  

t h e   b r a c k e t s .   The  b r a c k e t s   of  t h e   c l a d d i n g   of  F i g u r e s   6 



and  12  a r e   a l s o   c o a t e d   w i t h   a  s u i t a b l e   p l a s t i c s   m a t e r i a l  

to   f u r t h e r   r e d u c e   t h i s   f r i c t i o n .  

As  t h e   d r a w i n g s   c l e a r l y   show,   e a c h   b r a c k e t   h a s  

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

s u b s t a n t i a l l y   p e r p e n d i c u l a r   to  t he   a d j a c e n t   p a r t s   of  t h e  

b r a c k e t   and  to  t h e   s u r f a c e   of  t he   s t r u c t u r e   on  w h i c h   t h e  

b r a c k e t   i s   s u p p o r t e d .   The  c e n t r a l   s t i p s   of  t h e   r i b -  

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

same  w i d t h   and  l i e   a g a i n s t   one  a n o t h e r ,   as  s h o w n ,   and  t h e  

f l a n k s   of  e a c h   r i b   d i v e r g e   away  f rom  one  a n o t h e r   as  t h e y  

e x t e n d   f rom  t h e   c e n t r a l   s t r i p s .   The  r e s u l t   is   t h a t   t h e  

s i d e s   of  t h e   r i b - l o c a t i n g   s e c t i o n s   and  t h e   f l a n k s   of  t h e  

r e s p e c t i v e   r i b s   d i v e r g e ,   and  a  c a v i t y   i s   f o r m e d   b e t w e e n  

t h e   i n n e r   s u r f a c e s   of  t h e   f l a n k s   and  t h e   a d j a c e n t   s i d e s   o f  

t h e   s e c t i o n s .   T h i s   a r r a n g e m e n t   can  h e l p   to   s t r e n g t h e n   t h e  

p a n e l   a s s e m b l y .  



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

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

to  one  a n o t h e r   and  b r a c k e t s   c o n n e c t i n g   t h e   p a n e l   a s s e m b l y   t o  

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

b e n t   to   fo rm  a t   l e a s t   t h r e e   r i b - l o c a t i n g   s e c t i o n s   f i t t i n g  

w i t h i n   r i b s   of  t h e   p a n e l s   and  a t   l e a s t   p a r t l y   d i v e r g i n g   f r o m  

f l a n k   s u r f a c e s   of  t h e   r e s p e c t i v e   r i b s   in   w h i c h   t h e y   a r e  

r e c e i v e d .  

2.  A  c l a d d i n g   a c c o r d i n g   to  C l a i m   1,  w h e r e i n   t h e  

b r a c k e t s   a r e   s u i t a b l y   w ide   s t r i p s   of  m e t a l   h a v i n g   t h e   r i b -  

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

p a r t s   of  t h e   b r a c k e t s   b e t w e e n   t h e s e   s e c t i o n s   a r e   s u p p o r t e d  

by  t h e   s t r u c t u r e .  

3.  A  c l a d d i n g   a c c o r d i n g   to   e i t h e r   p r e c e d i n g   c l a i m ,  

w h e r e i n   t h e   b r a c k e t s   a r e   c o n n e c t e d   to   t h e   s t r u c t u r e   b y  

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

f a s t e n e r s   p a s s ,   t h e s e   s l o t s   or  o p e n i n g s   b e i n g   s u i t a b l y  

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

so  t h a t   t he   b r a c k e t s   can  move  w i t h   r e s p e c t   to  t h e   s t r u c t u r e  

upon  e x p a n s i o n   or   c o n t r a c t i o n   of  t h e   p a n e l   a s s e m b l y .  

4.  A  c l a d d i n g   a c c o r d i n g   to   any  p r e c e d i n g   c l a i m ,  

w h e r e i n   e a c h   b r a c k e t   i s   s u p p o r t e d   by  t h e   s t r u c t u r e   on  b o t h  

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

p a r t   t h e r e o f .  

5.  A  c l a d d i n g   a c c o r d i n g   to   any  p r e c e d i n g   c l a i m ,  

w h e r e i n   t h e   b r a c k e t s   e ach   have   a  l e n g t h   s u c h   t h a t   i t   e n g a g e s  

more   t h a n   one  p a n e l .  



6.  A  c l a d d i n g   a c c o r d i n g   to   any  p r e c e d i n g   c l a i m ,  

w h e r e i n   t h e   r i b - l o c a t i n g   s e c t i o n s   of  t he   b r a c k e t s   h a v e  

s i d e s   e x t e n d i n g   s u b s t a n t i a l l y   p e r p e n d i c u l a r l y   away  f r o m  

t h e   a d j a c e n t   p a r t s   of  t h e   b r a c k e t s   or  f rom  t h e   s t r u c t u r e  

up  a t   l e a s t   t h e   m a j o r   p a r t s   of  t h e i r   h e i g h t .  

7.  A  c l a d d i n g   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m ,  

w h e r e i n   t h e   b r a c k e t s   h a v e   r e l a t i v e l y   n a r r o w   p o r t i o n s  

r e s t i n g   on  t h e   s t r u c t u r e   and  r a i s e d   p a n e l   s u p p o r t i n g   p o r t i o n s  

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

8.  A  c l a d d i n g   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m ,  

w h e r e i n   t he   o v e r l a p p i n g   p o r t i o n s   a re   c o n n e c t e d   to   one  a n o t h e r  

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

t h e r e o f .  

9.  A  c l a d d i n g   a c c o r d i n g   to  C l a i m   8,  w h e r e i n   t h e  

c o m p l e m e n t a r y   f o r m a t i o n s   of   t he   p a n e l s   a r e   s h a p e d   to   b e  

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

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

t he   o v e r l a p p i n g   l o c a t i o n   and  by  d e s i g n i n g   t h e   o t h e r   o v e r -  

l a p p i n g   f o r m a t i o n   so  t h a t   i t   e n g a g e s   b e n e a t h   t h e   s h o u l d e r .  

10.  A  c l a d d i n g   a c c o r d i n g   to   c l a i m   8  or  9,  w h e r e -  

in  t h e   b r a c k e t s   a r e   c o n n e c t e d   to   t h e   r i b s   by  h a v i n g  

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

of  t h e   p a n e l s   and  w h i c h   c o - o p e r a t e   t h e r e w i t h .  

11.  A  c l a d d i n g   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m ,  

w h e r e i n   t he   p a n e l s   of  t h e   p a n e l   a s s e m b l y   a r e   c o n n e c t e d   s u b -  

s t a n t i a l l y   r i g i d l y   to   one  a n o t h e r   by  f a s t e n e r s  p a s s i n g  

t h r o u g h   t he   p a n e l s   and  s p a c e d   f rom  t he   s t r u c t u r e .  

12.  A  c l a d d i n g   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m ,  

w h e r e i n   t h e   b r a c k e t s   a r e   c o n n e c t e d   to  t he   r i b s   by  f a s t e n e r s  

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

t h e   s t r u c t u r e .  



13.  A  c l a d d i n g   a c c o r d i n g   to  C l a i m   11,  w h e r e i n   a  
s u i t a b l e   s e a l a n t   i s   i n c l u d e d   b e t w e e n   t h e   o v e r l a p p i n g  

p o r t i o n s   p o r t i o n s   of  t h e   p a n e l s   to   p r o v i d e   a  s e a l   b e t w e e n  

t h e   p a n e l s ,   and  t h e   o v e r l a p p i n g   p o r t i o n s   a r e   d rawn   t o g e t h e r  

by  t h e   f a s t e n e r s .  

14.  A  c l a d d i n g   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m ,  

w h e r e i n   t h e   r i b - l o c a t i n g   s e c t i o n s   f i t   i n t o   some  or   a l l   o f  

t h e   r i b s   of  t h e   p a n e l   a s s e m b l y   in  s u c h   a  way  t h a t   t h e y  

e x t e n d   to   and  l i e   a g a i n s t   c e n t r a l   p a r t s   of   r i b s   of  t he   p a n e l  

a s s e m b l y   and  s u p p o r t   t h e   r i b s .  

15.  A  c l a d d i n g   a c c o r d i n g   to  C l a i m   14,  w h e r e i n   t h e  

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

t h e   o v e r l a p p i n g   p o r t i o n s   of  t h e   r i b s .  

16.  A  c l a d d i n g   a c c o r d i n g   to  C l a i m   14  or  15,  w h e r e i n  

t h e   r i b s   h a v e   s u i t a b l y   f l a t   c e n t r a l   s t r i p s ,   and  t he   r i b -  

l o c a t i n g   s e c t i o n s   h a v e   c e n t r a l   p o r t i o n s   of   a p p r o x i m a t e l y  

t h e   same  w i d t h   as  t h e   w i d t h   of  t h e s e   s t r i p s   to   l o c a t e   t h e  

c e n t r a l   s t r i p s   of  t h e   r i b s .  
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