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(54)  Integrated  roofing  structure. 

An  integrated  roofing  structure  composed  of  an  upper 
roofing  slate,  a  lower  ceiling  plate,  a  plurality  of  binding  bat- 
tens  connecting  the  roofing  slate  and  ceiling  plate  together 
and  an  insulated  material  filled  therein  so  as  to  form  an  in- 
tegrated  structure  having  multiple  functions  for  roofing, 
ceiling  and  heat  insulation. 

CI  
<  

CO 

O) 

10 
CO 

o  

Q.  
HI 

ACTORUM  AG 

An  integrated  roofing  structure  composed  of  an  upper 
roofing  slate,  a  lower ceiling  plate,  a  plurality of  binding  bat- 
tens  connecting  the  roofing  slate  and  ceiling  plate  together 
and  an  insulated  material  filled  therein  so  as  to  form  an  in- 
tegrated  structure  having  multiple  functions  for  roofing, 
ceiling  and  heat  insulation. 



This  i n v e n t i o n   r e l a t e s   to  a  roof  s t r u c t u r e ,   p a r t i c u l a r l y   an  i n t e -  

g ra ted   roof ing   s t r u c t u r e .  

Conven t iona l   roof  c o n s i s t i n g   of  a  p l u r a l i t y   of  t i l e s   should  be 

b u i l t   from  t i l e   to  t i l e   as  F igures   5  and  6  shown.  E i the r   p a n t i l e s   or  f l a t  

t i l e s   are  g e n e r a l l y   made  from  baked  clay  or  ceramic  m a t e r i a l s   and  are  e a s i l y  

broken  during  c o n s t r u c t i o n   or  maintenance  for  roof ing   a  house  or  a  b u i l d i n g .  

Each  t i l e   is  i n d e p e n d e n t l y   b u i l t   onto  ano the r   t i l e   so  tha t   once  f i n i s h i n g   a  

roof ,   a  long  per iod   of  time  wi l l   lapse  to  i n c r e a s e   c o n s t r u c t i o n   cost   and 

inconven ience   for  the  c o n s t r u c t i o n   work.  If  an  i n s u l a t e d   layer   is  p r o v i d e d  

under  the  roof ing   t i l e s   to  reduce  so l a r   heat  e s p e c i a l l y   in  hot  season  o r  

a r e a s ,   a  s e p a r a t e d   l ayer   of  i n s u l a t e d   m a t e r i a l   should  be  f u r t h e r   i n s t a l l e d  

under  roof ing   t i l e s   to  i n c r e a s e   the  i n i t i a l   cost   when  b u i l d i n g   a  new  roof  o r  

i n c r e a s e   the  maintenance  cost   when  renew  a  used  roof .   If  for  b u i l d i n g   a  

p r e f a b r i c a t e d   house  or  o f f i c e ,   a  c e i l i n g   with  s u i t a b l e   d e c o r a t i o n   s h a l l   be 

f u r t h e r   f i t t e d   under  the  roof  so  as  to  i n c r e a s e   p r o d u c t i o n   or  c o n s t r u c t i o n  

cost   t h e r e f o r .  

The  p r e sen t   i n v e n t o r   has  found  the  d e f e c t s   of  c o n v e n t i o n a l   r o o f s  

and  inven ted   the  p r e s e n t   i n t e g r a t e d   roof ing   s t r u c t u r e .  

The  ob jec t   of  the  p re sen t   i n v e n t i o n   is  to  provide   an  i n t e g r a t e d  

roof ing   s t r u c t u r e   composed  of  an  upper  roof ing   s l a t e ,   a  lower  c e i l i n g   p l a t e ,  

a  p l u r a l i t y   of  binding  b a t t e n s   connec t ing   roof ing   s l a t e   and  c e i l i n g   p l a t e  

t o g e t h e r   and  an  i n s u l a t e d   m a t e r i a l   f i l l e d   t h e r e i n   so  as  to  form  an  i n t e g r a t e d  

s t r u c t u r e   having  advan tages   of  fas t   f a b r i c a t i o n ,   easy  c o n s t r u c t i o n ,   and  

m u l t i p l e   f u n c t i o n s   for  r o o f i n g ,   c e i l i n g   and  heat  i n s u l a t i o n .  

An  embodiment  of  t h i s   i n v e n t i o n   is  d e sc r i bed   by  way  of  example ,  

with  r e f e r e n c e   to  the  drawings  in  w h i c h :  

Figure  1  is  a  p e r s p e c t i v e   i l l u s t r a t i o n   of  the  p r e sen t   i n v e n t i o n .  

Figure  2  is  a  p a r t i a l   s e c t i o n a l   drawing  of  the  p r e sen t   i n v e n t i o n .  



Figure  3  shows  ano ther   p r e f e r r e d   ba t t en   in  accordance  with  t h e  

p resen t   i n v e n t i o n .  

Figure  4  is  a  s i de -v i ew  i l l u s t r a t i o n   showing  the  assembly  of  s e v e r a l  

un i t s   of  the  p resen t   i n v e n t i o n .  

Figure  5  shows  c o n v e n t i o n a l   roof  c o n s i s t i n g   of  p a n t i l e s .  

Figure  6  shows  c o n v e n t i o n a l   roof  composed  of  f l a t   t i l e s .  

As  shown  in  F igures   1  and  2,  the  p resen t   i n v e n t i o n   compr ises :   an  

upper  roof ing   s l a t e   1,  a  lower  c e i l i n g   p l a t e   2,  a  p l u r a l i t y   of  binding  b a t t e n s  

3  connec t ing   the  upper  s l a t e   1  and  the  lower  p l a t e   2,  and  an  i n s u l a t e d   m a t e r i a l  

4  f i l l e d   within  upper  s l a t e   1  and  lower  p l a t e   2 .  

Upper  roof ing   s l a t e   1  is  made  i n t e g r a t e d l y   by  molding  a  polymer  ma- 

t e r i a l   such  as  f i b e r   g lass   r e i n f o r c e d   p l a s t i c s   to  form  a  p l u r a l i t y   of  c o m b i -  

na t ions   each  combinat ion  composed  of  a  convex  t i l e   po r t i on   11  and  a  concave  

t i l e   po r t ion   12  or  to  form  any  other   s t y l e   to  i m i t a t e   the  t i l e s   with  d e c o r a t i v e  

des igns .   Every  s l a t e   1  is  formed  with  s ide  connec t ing   edges  13  for  l o n g i t u d i -  

na l ly   connec t ing   another   ne ighbour ing   s l a t e   1 .  

Lower  c e i l i n g   p l a t e   2  is  a lso   made  i n t e g r a t e d l y   by  molding  a  po lymer  

m a t e r i a l   such  as  f i b e r   g lass   r e i n f o r c e d   p l a s t i c s   (FRP)  to  form  a  p l a t e   which 

may  be  formed  with  deco ra t ed   grooves  or  f e a t u r e s   21  during  molding  p r o c e s s i n g .  

Each  p l a t e   2  is  formed  with  s ide  connec t ing   edges  22  for  connec t ing   a n o t h e r  

ne ighbour ing   p l a t e   2  l o n g i t u d i n a l l y .  

Binding  ba t t en   3  is  made  from  wooden  m a t e r i a l   or  from  FRP  or  o t h e r  

s u i t a b l e   m a t e r i a l s   as  shown  in  Figure  3.  Each  ba t t en   3  is  formed  with  s e v e r a l  

t r a v e r s e   holes  31  or  31a  e i t h e r   for  saving  m a t e r i a l   cost  or  for  p e n e t r a t i n g  

i n s u l a t e d   m a t e r i a l   4  t h e r e t h r o u g h .   For  connec t ing   the  upper  s l a t e   1  with  t h e  

lower  p la te   2,  adhes ive   32  may  be  provided  to  s t r o n g l y   bind  them  t o g e t h e r .  

The  i n s u l a t e d   m a t e r i a l   4  is  f i l l e d   between  upper  s l a t e   1  and  l o w e r  

p la t e   2.  I n s u l a t e d   m a t e r i a l   4  may  be  chosen  from  po lyu re thane   (PU)  foaming 

m a t e r i a l   and  may  be  d i r e c t l y   foamed  in  su i t   wi th in   the  space  formed  by  u p p e r  



s l a t e   1  and  lower  p l a t e   2.  During  foaming  p roces s ,   the  PU  foam  may  p e n e t r a t e  

through  holes  31  to  homogeneously  f u l l f i l   the  space  and  a lso   form  an  i n s u -  

l a t i o n   l i n i n g   t h e r e b e t w e e n .   N a t u r a l l y ,   o ther   s u i t a b l e   i n s u l a t e d   m a t e r i a l s   may 

be  used  in  the  p re sen t   i n v e n t i o n .   The  ba t t en   3  is  formed  as  H  shape  as  shown 

in  Figure  3 .  

When  combining  s e v e r a l   u n i t s   of  the  p re sen t   i n v e n t i o n   to  c o n s t r u c t  

a  t i l e   roo f ing   as  shown  in  Figure  4,  one  lower  c e i l i n g   p l a t e   2  lowerly  e x t e n d s  

to  form  a  g u t t e r   23  and  extends   upwards  to  form  a  j o i n t   e x t e n s i o n   24  and  

another   p l a t e   2  is  lowerly   formed  with  ano ther   j o i n t   e x t e n s i o n   25.  Two  j o i n t  

e x t e n s i o n s   24,  25  can  be  assembled  by  f i x ing   bo l t s   or  screws  61  on  a  washer  6 

and  suppor ted   by  beams  7.  For  f i n i s h i n g   the  r idge  cover ing   as  Figure  4  shown, 

a  hip  t i l e   5  is  f u r t h e r   provided  to  f i t   the  two  un i t s   of  the  p re sen t   i n v e n t i o n .  

If  for  l o n g i t u d i n a l l y   combining  the  two  un i t s   of  t h i s   i n v e n t i o n   as  Figure  2 

shown,  a  hip  t i l e   5  may  also  be  provided  for  t h e i r   c o n n e c t i o n .   Such  a  h i p  

t i l e   5  as  shown  in  F igures   1  and  2  comprises   a  f i x ing   clamp  51a  for  s t a b l y  

f a s t e n i n g   a l l   the  connec t ing   edges  13,  22  so  as  to  connect   two  n e i g h b o u r i n g  

un i t s   t o g e t h e r .   If  for  connec t ing   the  two  un i t s   to  cover  the  r idge  as  F i g u r e  

4  shown,  the  clamp  51a  serves   to  f a s t en   the  two  connec t ing   edges  26  formed  on 

c e i l i n g   p l a t e   2.  A  washer  6  and  s e v e r a l   bo l t s   61  are  used  for  t h e i r   c o m b i -  

na t ion   which  is  suppor ted   by  beam  7.  The  hip  t i l e   5  shown  in  Figure  4  i s  

a lso  formed  with  s ide  e x t e n s i o n s   52  which  may  be  coated   with  adhes ive   53  so  

as  to  be  bound  on  roof ing   s l a t e s   1.  The  p r e sen t   i n v e n t i o n   may  be  p r e f o r m e d  

with  s k y l i g h t / v e n t i l a t i o n   holes  by  those  s k i l l e d   in  the  a r t .  

The  p r e sen t   i n v e n t i o n   is  s u p e r i o r   to  any  c o n v e n t i o n a l   t i l e d   r o o f i n g s  

with  the  fo l lowing   a d v a n t a g e s :  

1.  The  s t r u c t u r e   p rov ides   m u l t i p l e   f u n c t i o n s   for  r o o f i n g ,   c e i l i n g  

and  s o l a r   heat  or  cold  weather  i n s u l a t i o n .  

2.  The  roof ing   s l a t e   and  c e i l i n g   p l a t e   are  a l l   i n t e g r a t e d l y   p r o d u c e d  

by  molding  process   for  saving  p roduc t i on   and  c o n s t r u c t i o n   cos t .   The  c o l o r s ,  



Shapes  or  any  d e c o r a t i v e   f e a t u r e   can  be  e a s i l y   p r e f a b r i c a t e d   for  d i v e r s i f i e d  

a p p l i c a t i o n s   and  for  saving  c o s t .  

3.  The  s t r u c t u r e   is  water ,   weather ,   heat  r e s i s t a n t   and  s t rong   enough 

to  prolong  i t s   s e rv i ce   l i f e   and  minimize  the  maintenance  c o s t .  

4.  All  the  i n t e g r a t e d   pa r t s   are  p r e f a b i c a t e d   so  tha t   the  complete  u n i t s  

can  be  f a s t l y   assembled  in  c o n s t r u c t i o n   s i t e   to  f a c i l i t a t e   the  house  c o n s t r u c t i o n  

and  save  the  i n s t a l l a t i o n   cost  as  w e l l .  



1.  An  i n t e g r a t e d   roo f ing   s t r u c t u r e   c o m p r i s i n g :  

an  upper  roof ing   s l a t e   made  i n t e g r a t e d l y   by  molding  p r o c e s s ;  

a  lower  c e i l i n g   p l a t e   made  i n t e g r a t e d l y   by  molding  p r o c e s s ;  

a  p l u r a l i t y   of  b inding  b a t t e n s   r e s p e c t i v e l y   connec t ing   said  u p p e r  

roof ing   s l a t e   and  said  lower  c e i l i n g   p l a t e ;   and  

an  i n s u l a t e d   m a t e r i a l   f i l l e d   wi th in   sa id   upper  roof ing   s l a t e   and  

said   lower  c e i l i n g   p l a t e ,   whereby  sa id   upper  s l a t e ,   sa id   lower  p l a t e ,   s a i d  

ba t t en s   are  a l l   connected   t o g e t h e r   and  f i l l e d   with  sa id   i n s u l a t e d   m a t e r i a l  

to  form  an  i n t e g r a t e d   un i t   for  m u l t i p l e   f u n c t i o n s   as  r o o f i n g ,   c e i l i n g   and  

heat  i n s u l a t i o n .  

2.  An  i n t e g r a t e d   roof ing   s t r u c t u r e   accord ing   to  Claim  1,  w h e r e i n  

sa id   upper  roof ing   s l a t e   is  formed  with  a  p l u r a l i t y   of  combina t ions   e a c h  

combinat ion   composed  of  a  convex  t i l e   po r t i on   and  a  concave  t i l e   p o r t i o n ,  

each  s l a t e   being  formed  with  s ide  connec t ing   edges  for  l o n g i t u d i n a l l y   c o n -  

nec t i ng   ano ther   ne ighbour ing   s l a t e .  

3.  An  i n t e g r a t e d  r o o f i n g   s t r u c t u r e   accord ing   to  Claim  1,  wherein  s a i d  

upper  roof ing   s l a t e   is  made  from  f i be r   g lass   r e i n f o r c e d   p l a s t i c s   or  o t h e r  

p o l y m e r s .  

4.  An  i n t e g r a t e d   roof ing   s t r u c t u r e   accord ing   to  Claim  1,  wherein  s a i d  

lower  c e i l i n g   p l a t e   is  preformed  by  molding  process   with  d e c o r a t i v e   g r o o v e s  

or  f e a t u r e s   thereon   and  a lso  formed  with  s ide  edges  for  connec t ing   t h e  

ne ighbour ing   p l a t e s .  

5.  A  roof ing   s t r u c t u r e   accord ing   to  Claim  1,  wherein  said  b i n d i n g  

ba t t en   is  formed  with  s e v e r a l   t r a v e r s e   holes  thereon   for  p e n e t r a t i n g   s a i d  

i n s u l a t e d   m a t e r i a l   when  making  the  i n t e g r a t e d   roof ing   s t r u c t u r e   uni t   and  i s  

coated  with  adhes ive   thereon   to  bind  said  upper  s t a t e   and  said  lower  p l a t e .  

6.  A  roof ing   s t r u c t u r e   accord ing   to  Claim  1,  wherein  sa id   i n s u l a t e d  

m a t e r i a l   is  a  p o l y u r e t h a n e   foam  d i r e c t l y   foaming  in  s u i t   between  said  u p p e r  

s l a t e   and  sa id   lower  p l a t e   and  through  said  t r a v e r s e   holes  on  said  b a t t e n s .  



7.  A  roof ing   s t r u c t u r e   according   to  Claim  1,  wherein  a  s e p a r a t e d   h i p  

t i l e   is  provided  to  cover  the  r idge  or  to  connect   the  two  un i t s   of  s a i d  

i n t e g r a t e d   roof ing   s t r u c t u r e ,   said  hip  t i l e   being  formed  t h e r e i n   with  a  clamp 

for  f a s t e n i n g   a l l   s ide  edges  of  said  upper  s l a t e   and  said  lower  p l a t e .  

8.  A  roof ing   s t r u c t u r e   accord ing   to  Claim  1,  wherein  said  c e i l i n g  

p la t e   is  lowerly   formed  with  g u t t e r   and  is  upper ly   formed  with  a  j o i n t   e x -  

t ens ion   so  as  to  connect  ano ther   c e i l i n g   p l a t e   which  is  lowerly   formed  w i t h  

ano ther   j o i n t   e x t e n s i o n ,   whereby  two  said  j o i n t   e x t e n s i o n s   are  connected  by 

bo l t s   or  s c r e w s .  

9.  A  roof ing   s t r u c t u r e   accord ing   to  Claim  8,  wherein  said  c e i l i n g  

p l a t e   is  upper ly   formed  with  a  side  ex t ens ion   so  as  to  connect   with  a n o t h e r  

c e i l i n g   p l a t e   which  is  a lso   upper ly   formed  with  a  s ide  e x t e n s i o n ,   both  s i d e  

e x t e n s i o n s   being  connected  by  bo l t s   or  screws  and  hip  t i l e   being  app l i ed   t o  

f a s t en   said  s ide  e x t e n s i o n s   and  cover  the  r i d g e ,  
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