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©  Roof  constructions. 

©  A  roof  construction  comprises  a  purlin  1;  internal  liner 
sheet  2  having  a  plurality  of  load-carrying  flattened  peaks 
and  valleys  6  and  7,  fixed  directly  to  the  purlin  1;  elongate 
metal  space  element  3  with  expanded-slit  perforations  10 
fixed  directly  to  the  liner  sheet  2  at  right-angles  to  the 
purlins;  and  an  external  weather  layer  4  fixed  directly  as  a 
metal-to-metal  connection  to  the  top  of  spacer  element  3. 
This  construction  provides  the  advantages  of  secure  metal- 
to-metal  fixing  throughout  together  with  surprisingly  low 
thermal  conductivity  due  to  the  perforations  10  and  the 
configuration  of  sheet  2. 
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fixed  directly  to  the  liner  sheet  2  at  right-angles  to  the 
purlins;  and  an  external  weather  layer  4  fixed  directly  as  a 
metal-to-metal  connection  to  the  top  of  spacer  element  3. 
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to-metal  fixing  throughout  together  with  surprisingly  low 
thermal  conductivity  due  to  the  perforations  10  and  the 
configuration  of  sheet  2. 



This  i n v e n t i o n   r e l a t e s   to  roof  and  wall  c o n s t r u c t i o n s .  

A  known  form  of  roof   c o n s t r u c t i o n ,   based  on  c o l d - r o l l e d  

metal  s e c t i o n s ,   t y p i c a l l y   comprises   the  main  s t r u c t u r a l  

members,  t r a n s v e r s e   p u r l i n s ,   an  o u t e r   c l a d d i n g   ( w e a t h e r )  

shee t   and  an  inner   l i n i n g   sheet   s e p a r a t e d   t h e r e f r o m   by  a 

l a y e r   of  thermal   i n s u l a t i o n .  

For  example,   t r u s s e s   compr is ing   s t ee l   r a f t e r s   can  be  a r r a n g e d  

to  c o n s t i t u t e   main  s t r u c t u r a l   members  at  say  6  metres   s p a c i n g ,  

with  r a f t e r s   running  p a r a l l e l   from  t h e  w a l l   to  the  r i d g e .  

Across  these   are  secured ,   at  for  example  2  meters   s p a c i n g  

h o r i z o n t a l   p u r l i n s   which  can  be  of  a  g e n e r a l i s e d   Z  or  r e c t a n g u l a r  

C  shape.   This  form  of  s t r u c t u r e   is  well  known  and  of   i t s e l f  

does  not  c o n s t i t u t e   the  p r e s e n t   i n v e n t i o n .  

H i t h e r t o ,   l i n i n g   shee ts   have  been  secured   over  the  p u r l i n s ,  

as  an  inner   roof   s u r f a c e .   Above  the  l i n i n g   shee t s   is  l o c a t e d  

a  l a y e r   of  thermal  i n s u l a t i o n ,   and  above  t h i s   is  the  o u t e r  

(wea ther )   skin  of  a sbe s to s   or  metal  s h e e t i n g ,   u s u a l l y   c o r r u g a t e d .  

In  order   to  p r even t   the  i n s u l a t i o n   from  being  crushed  i t  

is  n e c e s s a r y   to  f a s t en   a  s o - c a l l e d   " space r "   bar  along  t h e  

p u r l i n ,   the  l i n i n g   sheet   being  l o c a t e d   between  the  s p a c e r  



bar  and  the  p u r l i n ,   and  the  c l add ing   or  weather   l aye r   b e i n g  

f a s t e n e d   to  the  top  s u r f a c e   of  the  spacer   bar.   This  s p a c e r  

bar  is  again  c o n v e n i e n t l y   of  a  g e n e r a l i s e d   Z  shape  or  r e c t a n g u l a r  

C - s h a p e .  

In  p r a c t i c e ,   i t   has  been  found  t h a t   the  genera l   t h e r m a l  

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

hea t   t r a n s f e r   th rough  the  p u r l i n ;   l i n i n g   space r ;   and  c l a d d i n g  

l a y e r   where  t hese   come  into  c o n t a c t .   This  h e a t - t r a n s f e r  

l eads   to  cold  spots   and  cold  l i n e s   on  the  inner   l i n i n g   s u r f a c e  

at  the  p laces   where  t h i s   j o i n s   the  p u r l i n s .   These  in  t u r n  

lead  to  c o n d e n s a t i o n   and  the  r i s k   of  loca l   damage  to  d e c o r a t i o n ,  

or  of  c o r r o s i o n   damage.  

A c c o r d i n g l y ,   the  p r a c t i c e   h i t h e r t o   has  been  to  break  t h e  

m e t a l - t o - m e t a l   c o n t a c t   ( caus ing   the  heat   t r a n s f e r   p a t h )  

by  some  form  of  t h e r m a l l y - i n s u l a t i n g   b a r r i e r .   Most  commonly,  

s e p a r a t e   polymer  b l o c k s ,   spaced  along  the  p u r l i n   ( above  

the  l i n i n g   shee t   and  j u s t   beneath  the  spacer   bar)  at  s ay  

300  mm.  c e n t r e s ,   have  been  used.  Another  e x p e d i e n t   i s  

to  l o c a t e   a  c o n t i n u o u s   polymer  or  rubber   s t r i p   along  t h e  

top  of  the  spacer   bar ,   j u s t   beneath  the  c l add ing   l a y e r .  

Both  of  these   p r i o r   a r t   e x p e d i e n t s   have  s i m i l a r   d i s a d v a n t a g e s .  

They  r e q u i r e   the  use  nf  expens ive   f a b r i c a t e d   m a t e r i a l s ,  

t he re   is  m o r e ' c o m p l e x i t y   of  assembly ,   and  the  s t r e n g t h   o f  

the  roof   a g a i n s t   the  usual  s t a t i c   or  dynamic  l o a d i n g s   c a n  

be  d e t r i m e n t a l l y   - a f fec ted   s ince  the re   is  not  u l t i m a t e   m e t a l - t o - m e t a l  

f a s t e n i n g .  



We  have  now  d i s c o v e r e d   tha t   a  roof  c o n s t r u c t i o n   can  be  made 

using  a  m e t a l - t o - m e t a l   f a s t e n i n g   with  s u i t a b l e   m o d i f i e d  

spacer   bars  and  l i n ing   shee ts   wi thout   the  occurence   o f  

d e t r i m e n t a l   cold  spots   and  cold  l i n e s ,   and  with  the  l i n i n g  

shee t   i t s e l f   per forming  a  suppor t   f u n c t i o n .  

In  one  aspec t   the  i n v e n t i o n   c o n s i s t s   in  a  roof  c o n s t r u c t i o n  

of  the  type  in  which  an  i n t e r n a l   l in ing   layer   is  f ixed   a t  

the  top  of  p u r l i n s   by  spacer   elements  themse lves   s u p p o r t i n g   t h e  

-external   w e a t h e r - r e s i s t a n t   c ladding   layer   so  as  to  def ine   a  s p a c e  

for   c o n t a i n i n g   t h e r m a l  i n s u l a t i o n  w h e r e i n   the  l i n i n g   layer   i s  

shaped  to  de f ine   a  number  of  l ike   l o a d - c a r r y i n g   f l a t t e n e d   peaks  

and  v a l l e y s   and  the  spacer   element  is  p e r f o r a t e d   to  d e c r e a s e  

i t s   thermal  c o n d u c t i v i t y   and  is  a t t ached   d i r e c t l y   as  a  m e t a l - t o -  

metal  connec t ion   to  both  the  w e a t h e r - r e s i s t a n t   c l add ing   layer   and 

the  l i n ing   l a y e r .  

The  spacer   element  can  be  a  c o l d - r o l l e d   mild  s t e e l   s e c t i o n   w i t h  

o p p o s i t e   d i r e c t e d   p a r a l l e l   f l anges   s epa ra t ed   by  a  web,a t   s u b s t a n t i a l l y  

9.0°  t h e r e t o ,   having  a  p l u r a l i t y   of  expanded  l o n g i t u d i n a l   s l i t s   i n  t h e  

web. 

The  l i n ing   sheet   can  be  a  metal  sheet  p o s s e s s i n g   a  number(from  6  t o  

15,  u s u a l l y   from  3  to  7)  of  f l a t t e n e d   r idges   or  peaks  s epa ra t ed   by  a 

l ike   number  of  complementary  va l l eys   ex tending   along  i t s   length ,   t h e  

angle  of  the  va l l ey   wall  to  the  base  being  at  l e a s t   40°  e.g.  400-700 



or  most  p r e f e r a b l y   40° -   50°  so   tha t   p e r p e n d i c u l a r   l o a d - c a r r y i n g  

s t r e n g t h   is  maximised.   The  peaks  and  v a l l e y s   are  u s u a l l y   50 -  100mm 

wide  and  the  shee t   u s u a l l y   from  0.35  to  0.5mm  t h i c k .  

The  i n v e n t i o n   also  extends   to  such  a  sheet   or  such  a  spacer   b a r  

p e r  s e .   Moreover,  a  roof  c o n t a i n i n g   such  a  s t r u c t u r e   as  a  p r i m a r y  

or  component  par t   also  f a l l s   w i th in   the  ambit  of  the  i n v e n t i o n .  

The  i n v e n t i o n   wi l l   be  f u r t h e r   de sc r ibed   with  r e f e r e n c e   to  t h e  

accompanying  drawings ,   in  w h i c h : -  

Figure   1  shows  a  d iagrammat ic   general   view  of  the  e s s e n t i a l  

f e a t u r e s   of  a  roof   c o n s t r u c t i o n   according  to  the  i n v e n t i o n ,  

Figure   2  shows  in  c r o s s - s e c t i o n   a  s u i t a b l e   l i n ing   s h e e t ,  

F igure   3  shows  in  c r o s s - s e c t i o n   a  s u i t a b l e   spacer   bar ,   and 

Figure  4  shows  a  par t   of  the  spacer   bar  of  Figure  3  in  f r o n t   view.  

Figure   1  shows  in  f r a g m e n t a r y   view  par t   of  the  roof  s t r u c t u r e ,  

compr is ing   t r a n s v e r s e   p u r l i n   1,  (which  with  o ther   such  p u r l i n s ,  

not  shown,  a r ranged  in  p a r a l l e l   at  say  2m.  cen t re s   on  r a f t e r s   a t  

say  6m.  cen t r e s   forms  the  bas ic   l o a d - s u p p o r t i n g   s t r u c t u r e )   l i n i n g  

sheet   2,  spacer   bar  3  and  c ladd ing   weather  s h e e t . 4 .  

P u r l i n s   1  are  known  per  se  as  n e s t a b l e   and  s t a c k a b l e   c o l d - r o l l e d  

s t ee l   p u r l i n s   of  a  s o - c a l l e d   "Zeta"  as  shown  at  5.  "Zed"  and  "Sigma 

s e c t i o n s   may  also  be  used.  Lining  sheet   2  is  an  impor tan t   f e a t u r e   o f  

the  p r e sen t   i n v e n t i o n   . a n d " i s   also  shown  in  more  d e t a i l   in  t h e  

c r o s s - s e c t i o n   of  Figure   2.  It  comprises  a  p l u r a l i t y   of  l ike   f l a t  

peaks  6  and  v a l l e y s  7 ,   the  s ide   wal ls   8  of  which  are  p r e f e r a b l y   at  45° .  



In  a  t y p i c a l   sheet   f ive  peaks  a n d  f l y e   v a l l e y s   wil l   be  p r e s e n t .  

One  side  edge  t e r m i n a t e s   (ha l f -way)   down  a  s ide  wall  8  (at  8 a ) ,  

the  o ther   t e r m i n a t e s   ( ha l f -way)   across  a  f l a t t e n e d   peak  6,  at  6 a ,  

a l though  these  p r o p o r t i o n s   can  be  var ied   if  d e s i r e d .   In  c o n t r a s t  

to  the  p r io r   art   l i n ing   shee t ,   and  as  can  r e a d i l y   be  seen  from 

Figure  1,  the  l in ing   sheet   2  must  carry  some  load.  Hence,  the  a n g l e  

of  the  side  walls   should  be  s u f f i c i e n t   to  give  c rushing   r e s i s t a n c e  

(e .g .   be  from  400  to  70°  and  p r e f e r a b l y   from  40°  to  50°)  and  t h e  

number  of  peaks  and  v a l l e y s ,   and  t he i r   spacing  also  be  a d e q u a t e  

for   th i s   purpose.   From  6  to  15  peaks  plus  v a l l e y s ,   each  from  50 

to  100mm  wide  in,  for  example  0.35  to  0.5mm  c o l d - r o l l e d   mild  s t e e l  

is  a  p r e f e r r e d   range.  In  the  example  given,  each  f l a t   p e a k / v a l l e y  

f l o o r   is  80mm  wide  and  the  v a l l e y - t o - p e a k   o u t s i d e   t h i cknes s   i s  

20mm.  The  l in ing   sheet   can  be  d i f f e r e n t l y   deco ra t ed   or  coated  on 

i t s   two  s u r f a c e s .  

Spacer  bar  3  is  another   impor tan t   f e a t u r e   of  the  i n v e n t i o n ,   and 

may  be  made,for   example,  by  the  s l i t t i n g   and  expansion  methods ,  

combined  with  c o l d - r o l l i n g ,   as  desc r ibed   in  B r i t i s h   Patent   1  352  568. 

It  has  a  g e n e r a l i s e d - s h a p e d   sec t ion   as  at  9  (see  also  Figure  3)  w i t h  

a  number  of  s l i t   and  t r a n s v e r s e l y   expanded  o r i f i c e s   10  in  i ts   web 

po r t i on .   The  spacer  bar  3  is  secured  to  the  top  f l ange   of  pu r l in   1 

by  screws  11  which  pass  through  and  secure  the  l i n ing   sheet   2. 

This  t h e r e f o r e   provides  a  secure  m e t a l - t o - m e t a l   f a s t e n i n g .   The 

spacer   bar  3  is  s l i t   enough  at  10  to  a f f e c t   i t s   thermal  c o n d u c t i v i t y  

s i g n i f i c a n t l y ,   but  is  s t i l l   s t rong  enough  for  i ts   primary  f u n c t i o n  

of  suppor t .   Moreover,  it  is  supported  on  the  numerous  f l a t t e n e d  



peaks  6  of  the  l i n i n g   shee t   11  ( r a t h e r   than  on  polymer  i n s u l a t i o n  

b locks   r e s t i n g   upon  a  f l a t   p u r l i n - c o n t a c t i n g   face  of  the  p r i o r  

a r t   l i n i n g   sheet)   which  a lso  provides   s u i t a b l e   mechanical   s t r e n g t h  

for   the  c o n s t r u c t i o n .  

Weather  or  c ladding   shee t   4,  of  co r ruga t ed   metal  or  a s b e s t o s  

t i l e   is  a t t a ched   to  spacer   bar  3  in  conven t iona l   f a sh ion   at  12. 

The  space  between  the  inner   s u r f a c e   of  the  weather   sheet   4  and  t h e  

ou te r   su r f ace   of  l i n i n g   l aye r   2  is  f i l l e d   with  s u i t a b l e   c o n v e n t i o n a l  

thermal   i n s u l a t i o n ' 1 3 .  

Spacer  bar  3,  as  shown  in  F igures   3  and  4,  is  t y p i c a l l y   f rom 

40  to  100mm  depth  (e .g .   60mm)  with  a  major  upper  f l ange   14  from 

25  to  40mm  wide  ( e .g .   35mm)  and  a  minor  lower  f l ange   15  from  20 

to  35mm  wide  (e .g .   25mm).  The  p a t t e r n   of  expanded  o r i f i c e s   can  v a r y  

in  d e t a i l ,   but  u s u a l l y   e x h i b i t s   a  c en t r a l   l ine   16  of  wider  o r i f i c e s  

and  two  l ines   17  of  l ike   na r rower   o r i f i c e s  e x t e n d i n g   one  to  each  

s ide   of  the  c e n t r a l   l i n e .  



1.  A  roof  c o n s t r u c t i o n   of  the  type  in  which  an  i n t e r n a l   l i n i n g  

layer   is  f ixed   at  the  top  of  pu r l in s   by  spacer   elements  t h e m s e l v e s  

s u p p o r t i n g   the  e x t e r n a l   w e a t h e r - r e s i s t a n t   c l add ing   layer  so  as  t o  

def ine   a  space  for  con t a in ing   thermal  i n s u l a t i o n ,   c h a r a c t e r i s e d  

in  t ha t   (a)  the  l i n i n g   layer   is  shaped  to  def ine   a  number  of  l i k e  

l o a d - c a r r y i n g   f l a t t e n e d   peaks  and  va l l eys   (b)  the  spacer   e l e m e n t  

is  p e r f o r a t e d   to  decrease   i ts   thermal  c o n d u c t i v i t y   and  (c)  t h e  

spacer   element  is  a t t ached   d i r e c t l y   as  a  m e t a l - t o - m e t a l   c o n n e c t i o n  

to  both  the  w e a t h e r - r e s i s t a n t   c ladding  layer   and  the  l i n ing   l a y e r .  

2.  A  roof  c o n s t r u c t i o n   as  claimed  in  claim  1  c h a r a c t e r i s e d  

in  tha t   the  spacer   bar  is  a  c o l d - r o l l e d   mild  s t ee l   s ec t ion   w i t h  

o p p o s i t e l y   d i r e c t e d   p a r a l l e l   f langes   s e p a r a t e d   by  a  web  a t  

s u b s t a n t i a l l y   90°  t h e r e t o   and  having  a  p l u r a l i t y   of  expanded  l o n g -  

i t u d i n a l   s l i t s   in  the  web. 

3.  A  roof  c o n s t r u c t i o n   as  claimed  in  claim  2  c h a r a c t e r i s e d  

in  tha t   the  spacer   bar  has  a  major  upper  f l ange   25  to  40  mm  w ide ,  

a  minor  lower  f l ange   20  to  35  mm.  wide  and  a  web  40  to  100  mm.  deep .  

4.  A  roof  c o n s t r u c t i o n   as  claimed  in  claim  1,  2  or  3  c h a r a c t e r i s e d  

in  tha t   the  l i n ing   sheet  possesses   from  6  to  15  f l a t t e n e d   r i d g e s  

or  peaks,  s e p a r a t e d   by  a  l i k e   number  of  complementary  v a l l e y s ,  

e x t e n d i n g  a l o n g   i ts   l ength ,   the  angle  of  each  va l l ey   wall  to  i t s  

ad jacen t   base  being  at  l e a s t   40°.  



5.  A  roof   c o n s t r u c t i o n   as  claimed  in  claim  4  c h a r a c t e r i s e d  

in  tha t   from  3  to   7  f l a t t e n e d   r idges   or  peaks,  and  complemen ta ry  

v a l l e y s ,   are  p r e s e n t   and  in  tha t   the  v a l l e y   wall  angle  is  f rom 

400 -  500 .  

6.  A  roof  c h a r a c t e r i s e d   in  tha t   i t   con ta ins   as  a  pr imary  o r  

component  pa r t   the  c o n s t r u c t i o n   as  claimed  in  any one  p r e c e d i n g  

c l a i m .  

7.  A  l i n i n g   shee t   for  a  roof  c o n s t r u c t i o n ,   c h a r a c t e r i s e d   i n  

tha t   i t   p o s s e s s e s   from  6  to  15  f l a t t e n e d   peaks  or  r i d g e s ,   s e p a r a t e d  

by  complementary  v a l l e y s ,   ex tending   along  i t s   l eng th ,   as  a  l o a d -  

ca r ry ing   s t r u c t u r e ,   the  angle  of  each  v a l l e y   wall  to  i t s   a d j a c e n t  

base  being  at  l e a s t   4 0 ° .  

8.  A  l i n i n g   shee t   as  claimed  in  claim  7  c h a r a c t e r i s e d   in  t h a t  

(a)  from  3  to  7  f l a t t e n e d   r idges   or  peaks  and  complementary  v a l l e y s  

are  p r e s e n t   (b)  the  v a l l e y   wal ls   angle  is  40°  -   70°  (c)  the  p e a k s  

and  v a l l e y s   are  from  50  to  100  mm  wide  and  (d)  the  shee t   is  f r o m  

0.35  to  0.5  mm  t h i c k .  

9.  A  l i n i n g   shee t   as  claimed  in  claim  8  c h a r a c t e r i s e d   in  t h a t  

one  s ide  edge  t e r m i n a t e s   s u b s t a n t i a l l y   halfway  down  one  s ide  v a l l e y  

wall  and  the  o the r   s ide   t e r m i n a t e s   s u b s t a n t i a l l y   hal f -way  across  a 

f l a t t e n e d   peak  or  r i d g e .  




	bibliography
	description
	claims
	drawings

