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©  Combined  construction  plate. 
©  Combined  construction  plates  are  used  as  horizontal 
plates  in  buildings.  A  combined  construction  plate  is  formed 
of  an  element  which  for  instance  is  cast  of  concrete,  and  of 
steel  sheet,  as  well  as  of  a  bottom  construction  which  can  for 
example  be  beam-like  or  framework-like.  Steel  sheet,  which 
in  conventional  applications  is  normally  profiled,  functions 
both  as  the  reinforcement  and  the  casting  mould  of  the  plate. 
The  bottom  construction  is  either  a  ceiling  suspended  from 
the  plate  and/or  a  beamwork  supporting  the  plate.  In  the 
combined  construction  plate  of  the  invention  the  junction 
between  the  concrete  (1),  the  sheet  metal  (2)  and  the  bottom 
construction  (4)  is  achieved  by  means  of  such  spike-like 
members  (3)  which  penetrate  the  sheet  metal  (2)  and  reach 
through  the  concrete  (1)  and  the  bottom  construction  (4).  The 
spike-like  members  are  partly  or  wholly  composed  of  the 
spikes  located  in  the  upper  part  of  the  bottom  construction, 
and  they  can  be  dented.  They  can  also  consist  of  nails  which 
are  nailed  through  the  sheet  metal  (2),  particularly  of 
double-headed  nails,  in  which  case  the  head  of  the  nail 
remains  slightly  apart  from  the  surface  in  order  to  improve 
the  concrete  grip. 
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The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  c o m b i n e d   c o n s t r u c t i o n  

p l a t e ,   w h i c h   is   c o m b i n e d   of  a  c a s t a b l e   or  c e m e n t a b l e   o r  

o t h e r   s u c h   e l e m e n t ,   made  f o r   e x a m p l e   of  c o n c r e t e   bi tumen  o r  

gypsum  and  of  t h in   p l a t e   such  as  s t e e l   shee t ,   or  canvas  or  o the r   s u c h  

b o t t o m   c o n s t r u c t i o n ,   w h i c h   c o n s t r u c t i o n   can  h a v e   t h e  

fo rm  of  a  beam,   a  f r a m e w o r k   or  a  p l a t e ,   or  a  c o m b i n a t i o n  

t h e r e o f .  

C o m b i n e d   c o n s t r u c t i o n   p l a t e s   a r e   m a i n l y   u s e d   as  h o r i z o n -  

t a l   p l a t e s   in  b u i l d i n g s .   In  s u c h   p l a t e s   t he   s h e e t   m e t a l  

and  t he   c o n c r e t e   f u n c t i o n   t o g e t h e r ,   so  t h a t   t h e   s h e e t  

m e t a l   s e r v e s   b o t h   as  t he   r e i n f o r c e m e n t   and  as  t h e   c a s t i n g  

mou ld   of  t h e   p l a t e .   U s u a l l y   p r o f i l e d   s h e e t   m e t a l   h a s  

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

can  be  e n l i s t e d :  

1.  The  s h e e t   m e t a l   has   to  be  p r o f i l e d   and  c u t   in  g i -  

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

s i t e .  

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

o n l y   in  one  d i r e c t i o n ,   so  t h a t   i t   i s   o f t e n   n e c e s s a r y  
to  a d j u s t   t r a n s v e r s a l   s t e e l   b a r s   on  top  of  t h e   s h e e t  

m e t a l .  

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

m e t a l   a r e   q u i t e   d i s a d v a n t a g e o u s ;   b e c a u s e   o n l y   t h e  

c r e s t s   of  t h e   p r o f i l e s   f u l f i l   t h e i r   t a s k   e f f e c t i v e l y ,  
and  the   r e s t   of  t he   p l a t e   i s   n e e d e d   o n l y   in  o r d e r   t o  

form  t he   m o u l d .   , 
4.  The  b o t t o m   s u r f a c e   of  a  p r o f i l e d   p l a t e   c a u s e s   a  

d i s a d v a n t a g e o u s   i n c r e a s e   in   c o n c r e t e   c o n s u m p t i o n ,  
b e c a u s e   o n l y   the   u p p e r   p a r t   of  t he   c o n c r e t e   i s   c o n -  

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

5.  It  is  o f t en   neces sa ry   to  t r im  the  bottom  su r f ace   of  the  p r o -  
f i l e d   p l a t e   with  a  s e p a r a t e   c e i l i n g ,   for  example  by  a t t a c h i n g  



wooden  b o a r d i n g   and  a  p a n e l l i n g   to  t he   p l a t e .  

6.  I t   i s   i m p o s s i b l e   to  a d j u s t   t r a n s v e r s a l   e l e c t r i c  

p i p e s ,   w a t e r   p i p e s   or  w a s t e - w a t e r   p i p e s   w i t h i n   a  

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

owing  to  c o n s t r u c t i o n a l   a n d / o r   t e c h n i c a l   r e a s o n s .  

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

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

f i l e s ,   o w i n g   to  t h e   l a c k   of  s p a c e   in  b e t w e e n   t he   p r o -  
f i l e s .  

7.  S e p a r a t e   s h e e t   m e t a l   p l a t e s   have   to  be  r i v e t e d  

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

the   j u n c t u r e   w o u l d   become  t o o   weak  d u r i n g   the   c a s t i n g ,  

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

b e t w e e n   t h e   s h e e t   m e t a l   p l a t e s .  

8.  I f   t h e   p l a t e   is   u s e d   in  a  c o n t i n u o u s   f a s h i o n   i n  

the   c o n s t r u c t i o n   ( f o r   e x a m p l e   p r o v i d e d   w i t h  3   o r  4  

s u p p o r t s ) ,   i t   is  n e c e s s a r y   to   f o r t i f y   t he   top   s u r f a c e  

of  t he   p l a t e   w i t h   o r d i n a r y   s t e e l   n e t s .  

9.  The  p l a t e   o f t e n   b e c o m e s   so  t h i c k   t h a t   t he   u p p e r  
s u r f a c e s   of   t h e   p l a t e   e d g e s   and   t he   c o r n e r s   h a v e   t o  

be  r e i n f o r c e d   w i t h   s e p a r a t e   s t e e l   b a r s   in  o r d e r   t o  

a v o i d   f r a c t u r e s .  

10.  At  t h e   end  of  t h e   p l a t e   t h e   s p a c e s   b e t w e e n   t h e  

p r o f i l e s   h a v e   to  be  c a l k e d ,   b e c a u s e   t he   s h e e t   m e t a l  

is   p r a c t i c a l l y   a l w a y s   m o u n t e d   on  an  even   b a s e .  

11.  A  s e p a r a t e   edge   mou ld   i s   n e e d e d   f o r   t h e   c a s t i n g .  

12.  In  o r d e r   to  c r e a t e   a  s o l i d   g r i p   b e t w e e n   t h e  

s h e e t   m e t a l   and  t h e   c o n c r e t e ,   t h e   s h e e t   m e t a l   h a s  

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

l e s ,   w h i c h   make  t h e   s t e e l   p r o f i l i n g   p r o c e s s   a  s l o w  

and  e x p e n s i v e   o n e .   I f   b r a c k e t s   a r e   u s e d ,   t he   s h e e t  

m e t a l   h o l e s   h a v e   to  be  c o v e r e d   f o r   e x a m p l e   by  a d h e s i -  

ve  t a p e .   The  use   of  n o d u l e s   l e a d s   to  an  i n c r e a s e d  

s t e e l   c o n s u m p t i o n .  
13.  D u r i n g   t h e   c a s t i n g ,   t he   s h e e t   m e t a l   has   to  b e  

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

p o i n t s .  



14.  The  use   of  a  c o m b i n e d   c o n s t r u c t i o n   p l a t e   " h a s  

g e n e r a l l y   been   r e s t r i c t e d   to  r e l a t i v e l y   s h o r t   s p a n s .  
15.  The  p r o f i l e d   s h e e t   m e t a l   has   to  be  r e l a t i v e l y  

t h i c k   and  of  a  g o o d ,   s o l i d   q u a l i t y .  

16.  W i t h   h i g h l y   p r o f i l e d   s h e e t   m e t a l s ,   s e l f - l e v e l l i n g  

c o n c r e t e   c a n n o t   be  u s e d   due  to  w o r k i n g   t e c h n i q u e s   a n d  

h i g h   c o s t s .  

The  p r e s e n t   i n v e n t i o n   i s   b a s e d   on  t he   o b s e r v a t i o n   t h a t  

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

p r a c t i c a l l y   a l w a y s   a t t a c h e d   some  k i n d   of  s u s p e n d e d   c e i -  

l i n g   a n d / o r   b e a m w o r k   s u p p o r t i n g   t h e   p l a t e .   T h i s   c e i l i n g  

a n d / o r   b e a m w o r k   is  h e r e i n a f t e r   c a l l e d   t h e   b o t t o m   c o n -  

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

or  a c o u s t i c   r e a s o n s ,   or  b e c a u s e   of  f i r e   s a f e t y   or  t h e  

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

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

s t r e t c h e s   ou t   to  r e l a t i v e l y   s h o r t   s p a n s   ( r o u g h l y   4-6   m) 

o n l y .   The  b e a m w o r k   can   be  an  o r d i n a r y   beam,   b u t   i t   c a n  

a l s o   be  a  f r a m e w o r k   or  a  p l a t e ,   and  i t   can   be  made  o f  

s t e e l ,   c o n c r e t e ,   wood  or  o t h e r   s u i t a b l e   m a t e r i a l .  

The  p u r p o s e   of  t he   p r e s e n t   i n v e n t i o n   is   to  e l i m i n a t e   t h e  

a f o r e m e n t i o n e d   d r a w b a c k s   and  to  r e a l i z e   a . c o m b i n e d   c o n -  

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

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

l e a s t   p a r t i a l l y   c o - f u n c t i o n i n g .   T h i s   is   a c h i e v e d   b y  

means   of  t h e   c h a r a c t e r i s t i c   f e a t u r e s   of   t he   i n v e n t i o n ,  

w h i c h   a r e   e n l i s t e d   in  t h e   P a t e n t   C l a i m   1 .  

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

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

s p i k e s   or  f o r   e x a m p l e   s e r r a t e d ,   and  t he   s h e e t   m e t a l   i s  

h a m m e r e d   or  p r e s s e d   a g a i n s t   t h e   s a i d   s p i k e s .   Now  t h e  

s p i k e s   a t t a c h   t he   b o t t o m   c o n s t r u c t i o n   to  t he   s h e e t   m e -  

t a l   and  to  the   c o n c r e t e ,   and  t he   s h e e t   m e t a l   at   l e a s t  

p a r t i a l l y   to  t he   c o n c r e t e ,   as  w e l l   as  t h e   s h e e t s   of  m e -  

t a l   to  e a c h   o t h e r .   The  s p i k e s   can  be  a t t a c h e d   to   t h e  

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

s h e e t   m e t a l .   T h i s   k i n d   of  p r o c e d u r e   is  p a r t i c u l a r l y  



s u i t a b l e   i f   t h e   b o t t o m   c o n s t r u c t i o n   i s   made  of  w o o d .  

In  t y p i c a l   e m b o d i m e n t s   of  t he   i n v e n t i o n   t h e   s h e e t   m e -  

t a l   i s   u n p r o f i l e d   and  t he   b e a m - l i k e   m e m b e r s   of  the   b o t -  

tom  c o n s t r u c t i o n ,   as  w e l l   as  t h e   s p i k e s   t h e r e o f ,   a re   l o -  

c a t e d   r e l a t i v e l y   n e a r   to  e a c h   o t h e r .   Now  a l l   of  t h e  

a b o v e   e n l i s t e d   d r a w b a c k s   1-16  of  t he   c o m b i n e d   p l a t e   c a n  

be  e l i m i n a t e d   and  t h e   f o l l o w i n g   a d v a n t a g e s   a c h i e v e d :  

-  The  s h e e t   m e t a l   can  be  s m o o t h ,   u n p r o f i l e d   a n d  

u n p r o c e s s e d .  

-  The  s m o o t h   s h e e t   m e t a l   f u n c t i o n s   in  two  d i r e c t i o n s ,  

b e c a u s e   t h e   j u n c t u r e   e n d u r e s   b o t h   t r a c t i o n   and  s h e a -  

r i n g   f o r c e s .  

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

t h e   b o t t o m   s u r f a c e   c o n s t r u c t i o n ,   w h e r e f o r e   the   s h e e t  

m e t a l   can   be  t h i n   and  of  a  n o r m a l   q u a l i t y .  

-  C o n c r e t e   c o n s u m p t i o n   is  s m a l l .  

-  I t   is  n o t   n e c e s s a r y   to  b u i l d   a  f i x i n g   f r a m e   f o r   a  

p o s s i b l e   c e i l i n g .  

-  The  b o t t o m   c o n s t r u c t i o n   can   e a s i l y   be  made  s u c h  

( f o r   e x a m p l e   by  e m p l o y i n g   a  f r a m e w o r k - l i k e   c o n s t r u c -  

t i o n )   t h a t   a l l   k i n d s   of  p i p i n g   c a n , b e   f i t t e d   t h e r e i n  

in  a l l   d i r e c t i o n s .  

-  I t   is  n o t   n e c e s s a r y   to  s e p a r a t e l y   a t t a c h   e a c h   p i e c e  

of   s h e e t   m e t a l   a t   t h e   j u n c t u r e s ,   i f   t h e   p i e c e s   a r e  

l a m i n a t e d   a t   t h e   s p i k e s .  

-  I f   t he   c o n s t r u c t i o n   f u n c t i o n s   as  a  c o n t i n u o u s   s t r u c -  

t u r e   p r o v i d e d   w i t h   i n t e r m e d i a t e   s u p p o r t s ,   s e p a r a t e  

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

-  The  p l a t e   can   be  made  so  t h i n   t h a t   s e p a r a t e   r e i n -  

f o r c e m e n t   a t   t h e   e d g e s   and  in  t h e   c o r n e r s   b e c o m e s   u n -  

n e c e s s a r y .  
-  The  c a l k i n g   g e n e r a l l y   r e q u i r e d   a t   t h e   e d g e s   p r e p a -  

r a t o r y   to  c a s t i n g   b e c o m e s   u n n e c e s s a r y .  
-  A  s e p a r a t e   edge   mou ld   b e c o m e s   u n n e c e s s a r y ,   b e c a u s e  

t h e   s h e e t   m e t a l   can  be  f o l d e d   to  s e r v e   as  t he   e d g e  



m o u l d .  

-  The  s p i k e s   of  t h e   b o t t o m   c o n s t r u c t i o n   c r e a t e   an  e f -  

f e c t i v e   g r i p   b e t w e e n   the   s h e e t   m e t a l   and  t h e   c o n c r e t e .  

-  I t   is  g e n e r a l l y   u n n e c e s s a r y   to  b u i l d   any  i n t e r i m  

s u p p o r t s   f o r   t he   c a s t i n g .  

-  D e p e n d i n g   on  t he   t y p e   of  t h e   b o t t o m   c o n s t r u c t i o n ,  

t he   p l a t e   can  a l s o   be  u s e d   w i t h   medium  and  l o n g   s p a n s .  

-  The  s h e e t   m e t a l   can  be  t h i n   and  of  an  o r d i n a r y   q u a -  
l i t y .  

-  S e l f - l e v e l l i n g   c o n c r e t e   can  be  u s e d ,   b e c a u s e   o n l y  

a  t h i n   l a y e r   of  c o n c r e t e   i s   n e e d e d .  

In  t he   f o l l o w i n g   t he   i n v e n t i o n   is  e x p l a i n e d   in  d e t a i l  

w i t h   r e f e r e n c e   to  t he   a p p e n d e d   d r a w i n g s :  

F i g u r e   1  is  an  a x o n o m e t r i c   i l l u s t r a t i o n   of  a  c o n s t r u c -  

t i o n   p l a t e   a c c o r d i n g   to  t he   i n v e n t i o n .  

F i g u r e   2  s h o w s  t h e   c r o s s - s e c t i o n   A-A  of  t he   p l a t e   o f  

F i g u r e   1,  s e e n   in  p e r p e n d i c u l a r   d i r e c t i o n   to  t h e  

b e a m s .  

F i g u r e   3  shows  the   c r o s s - s e c t i o n   B-B  of  t he   p l a t e   o f  

F i g u r e   1,  s e e n   in  t he   l e n g t h w i s e   d i r e c t i o n   of  t h e  

b e a m s .  

F i g u r e   4  shows  a  c r o s s - s e c t i o n   v i e w   of  s u c h   a  c o m b i n e d  

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

a  c o m b i n a t i o n   of  a  s t e e l   g r a t e   and  a  c o n c r e t e   s l a b .  

F i g u r e   5  shows  t he   c r o s s - s e c t i o n   C-C  of  t he   p l a t e   o f  

F i g u r e   4 .  

F i g u r e   6  shows  a  c r o s s - s e c t i o n   of  such   a  p l a t e   ( end   o f  

t h e   p l a t e ) ,   w h e r e   t he   b o t t o m   c o n s t r u c t i o n   is   f o r m e d  

of  wooden   beams  and  w h e r e   t he   s p i k e - l i k e   m e m b e r s   a r e  

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

In  F i g u r e   1  t he   b o t t o m   c o n s t r u c t i o n   of  t he   c o m b i n e d  

c o n s t r u c t i o n   p l a t e   i s   a  s t e e l   b e a m w o r k   4,  w h e r e   t h e  

beam  i t s e l f   is  made  of  Z - p r o f i l e   by  s p l i t t i n g   i t   so  t h a t  

s p i k e s   3  a re   f o r m e d   in  the   beam.   I t   is   n o r m a l l y   a d v i -  

s a b l e   to  c a r r y   ou t   t he   s p l i t t i n g   so  t h a t   t he   p l a t e   w i l l  

be  p r o v i d e d   w i t h   g a p s   5.  Thus  i t   is  p o s s i b l e   to  s a v e  



m a t e r i a l ,   and  p i p i n g   a d j u s t m e n t s   can  be  made  i n s i d e   t h e  

p l a t e   in  t he   t r a n s v e r s a l   d i r e c t i o n   of  t he   beams  4.  T h e  

s h e e t   m e t a l   2  i s   l a m i n a t e d   a t   t h e   beam  4  and  f o l d e d   a t  

t he   edge   to  f o rm  t h e   c a s t i n g   m o u l d   6.  I t   is  g e n e r a l l y  

a d v i s a b l e   to  c u t   t e e t h   in  t he   s p i k e s   3  of  t he   beam  4 

in  o r d e r   to  i m p r o v e   t h e   c o n c r e t e   g r i p .   The  row  of  s p i -  

kes  s h o u l d   a l s o   be  d e s i g n e d   so  t h a t   i t   has   a  w a v e - l i k e  

f o r m ,   in  o r d e r   to   a v o i d   a  w e a k ,   s t r a i g h t   l i n e   in  t h e  

s h e e t   m e t a l .   In  a d d i t i o n   to  t h i s ,   t he   row  of  s p i k e s  

s h o u l d   be  d e s i g n e d   so  t h a t   i t   has   a  g r o o v e - s h a p e d   c r o s s -  

s e c t i o n   in  o r d e r   to   make  t he   s p i k e s   p e n e t r a t e   t he   s h e e t  

m e t a l   and  p r e v e n t   them  f rom  b e n d i n g   a s i d e .   The  c o n c r e -  

te   1  is   c a s t   on  t op   of  t h e   s h e e t   m e t a l .   I f   t h e   s p i k e s  

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

be  a t t a c h e d   t h e r e t o   f o r   e x a m p l e   by  m o u n t i n g   i t   on  t o p  
of   t he   b o t t o m   c o n s t r u c t i o n .   The  s h e e t   m e t a l   is   h a m m e r e d  

f o r   e x a m p l e   w i t h   a  r u b b e r - h e a d e d   or  a  w o o d e n   h a m m e r ,   s o  

t h a t   t he   s p i k e s  p e n e t r a t e   t he   s h e e t .  

At  t h e   end  of   t h e   p l a t e ,   t h e r e   can  be  a r r a n g e d   in  t r a n s -  

v e r s a l   d i r e c t i o n  t h e   beam  4a ,   w h i c h   is  p a r t i c u l a r l y   u s e -  

f u l   i f   t h e   s h e e t   m e t a l   is   u n p r o f i l e d :  

-  The  beam  4a  p r e v e n t s   t h e   i n t e r v a l s   b e t w e e n   t h e  

r e s t   of  t h e   b e a m s   f rom  s h o r t e n i n g   due  to   t h e   p e l l i -  

c u l a r   p o w e r   of   t h e   s h e e t   m e t a l .  

-  The  beam  4a  p r o v i d e s   t he   s h e e t   m e t a l   w i t h   an  e f f e c -  

t i v e   g r i p   a t   t h e   end  of  t h e   p l a t e .  

The  s h e e t   m e t a l   can   n a t u r a l l y   be  a d j u s t e d   on  top   of  t h e  

beams  4  in  t r a n s v e r s a l   d i r e c t i o n ,   t o o ,   b u t   g e n e r a l l y   i t  

i s   no t   r e c o m m e n d a b l e   f rom  the   p o i n t   of  v i e w   of   C o n s t r u c -  

t i o n a l   r e a s o n s   and  w o r k i n g   t e c h n i q u e s .   The  s h e e t   m e t a l  

can  a l s o   be  p r o f i l e d ,   in  w h i c h   c a s e .  t h e   i n t e r v a l   b e t w e e n  

t he   beams  4  can   be  l o n g .  

F i g u r e   4  shows   a  c r o s s - s e c t i o n   v i e w   of  s u c h   a  c o m b i n e d  

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



w i t h   a  s t e e l   g r a t e   a t t a c h e d   t h e r e t o .   In  t h i s   c a s e   t h e  

s p i k e s   3  a re   cu t   in  t h e   p a i r   of  b a r s   f u n c t i o n i n g   a s  

t he   u p p e r   beam  of  t h e   s t e e l   g r a t e .   T h i s   is   p r o f i t a b l e  

b e c a u s e   now  t h e r e   w i l l   be  o n l y   a  s m a l l   a m o u n t   of  s h e e t  

m e t a l   p e n e t r a t i o n s   in  a  same  s t r a i g h t   l i n e ,   b u t   t h e   j u n c -  

t i o n   b e t w e e n   the   s h e e t   m e t a l   and  the   c o n c r e t e   b e c o m e s  

f i r m  -   f o r   e x a m p l e   i t   e n d u r e s   t r a n s v e r s a l   t r a c t i o n ,   w h i c h  

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

ly  in  two  d i r e c t i o n s .   The  c o n s t r u c t i o n   of  F i g u r e s   4  a n d  

5  can   a l s o   be  u s e d   w i t h o u t   t he   c o n c r e t e   s l a b   w h i c h   i s  

l o c a t e d   u n d e r n e a t h .  

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

a  p l a t e   whe re   t he   b o t t o m   c o n s t r u c t i o n   i s   f o r m e d   of  w o o -  

den  b e a m s .   Such  a  c o n s t r u c t i o n   is  p a r t i c u l a r l y   a d v a n -  

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

and  a l l   k i n d s   of  t h e r m a l l y   i n s u l a t e d   s t r u c t u r e s ,   a m o n g  
o t h e r s   as  o u t e r   w a l l s   of  l i g h t   i n d u s t r i a l   h a l l s .  

When  the   b o t t o m  c o n s t r u c t i o n   is   made  of  wood ,   i t   is  p o s -  
s i b l e   to  a t t a c h   t h e   s h e e t   m e t a l - c o n c r e t e   p l a t e   to  t h e  

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

t e d   e d g e s .   S h e e t   m e t a l   and  c o n c r e t e   can   be  a t t a c h e d   t o  

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

to  t h e   wood  so  t h a t   t h e   h e a d   of  t he   n a i l   i s   l e f t   s l i g h t -  

ly  a p a r t   f rom  the   s h e e t   m e t a l .   The  s o - c a l l e d   t w o - h e a d e d  

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

I f   a  t r u s s   p l a t e   i s   e m p l o y e d   in  f i x i n g   t he   p l a t e ,   i t   i s  

p o s s i b l e   to  l e a v e   a  gap  b e t w e e n   t he   s h e e t   m e t a l   and  t h e  

wood .   A  t r a n s v e r s a l   b o a r d   or  e q u i v a l e n t   can  t h e n   b e  

p l a c e d   at   the   gap  to   s u p p o r t   the   m e t a l   s h e e t ,   in  w h i c h  

c a s e   t he   i n t e r v a l s   b e t w e e n   the   wooden  beams   can  be  c o m -  

p a r a t i v e l y   l o n g .  

The  b o t t o m   c o n s t r u c t i o n   can  a l s o   be  of  some  o t h e r   t y p e ;  



i t   can   be  f o r   e x a m p l e   an  e l e m e n t   of  p r o f i l e d   s h e e t   m e t a l  

as  in   t he   F i n n i s h   P u b l i c a t i o n   P r i n t   51628  or  a  w o o d e n  

f r a m e w o r k   as  in  t h e   F i n n i s h   P u b l i c a t i o n   P r i n t   6 0 7 5 2 .  

One  a d v a n t a g e o u s   and  i m p o r t a n t   e m b o d i m e n t   of  t he   i n v e n -  

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

p i t c h e d   r o o f .   The  c o n c r e t e   can  be  made  so  t h a t   i t   i s  

r e s i s t a n t   to   w e a t h e r ;   a  s e p a r a t e   w a t e r   p r o o f i n g   is   g e -  
n e r a l l y   u n n e c e s s a r y ,   or  t he   w a t e r   p r o o f i n g   can  be  s i m -  

p l e r   t h a n   n o r m a l l y  -   f o r   e x a m p l e   an  i n s u l a t i n g   l a y e r   o f  

p a i n t   or  s p r a y  -   b e c a u s e   s h e e t   m e t a l   is   a  c o m p a c t   c o n -  
s t r u c t i o n   m a t e r i a l .   T h i s   l e a d s   to  r e m a r k a b l e   s a v i n g s  

in  b u i l d i n g   c o s t s ,   b e c a u s e   in  c o n v e n t i o n a l   b u i l d i n g   i t  

has   b e e n   n e c e s s a r y   to  p r o v i d e   t he   c o n s t r u c t i o n   w i t h   s e -  

p a r a t e   w a t e r   p r o o f i n g .  

I f   t h e   b o t t o m   c o n s t r u c t i o n   m a t e r i a l   is   wood  and  the   s p i -  

kes   a r e   n a i l s ,   i t   is  p r o f i t a b l e   to  c a r r y   ou t   the   n a i l i n g  

so  t h a t   t h e   s h i f t ,   w h i c h   is  t h e   o u t c o m e   of  t he   s h e a r i n g  

s t r a i n   in  t h e  j u n c t u r e ,   t i g h t e n s   t he   s h e e t   m e t a l   a g a i n s t  
t h e   wood .   Such  an  e f f e c t   i s   a c h i e v e d   by  h i t t i n g   t h e  

n a i l s   in   a  s l a n t e d   p o s i t i o n   in  t h e   d i r e c t i o n   of   t he   d i -  

m i n i s h i n g   s h e a r i n g   f o r c e   of  t h e   wood ,   i . e .   so  t h a t   t h e  

h e a d   of   t h e   n a i l   p o i n t s   to  t h e   m i d d l e   of  t h e   s p a n .  

In  o r d e r   to  make  t h e   s h e e t   m e t a l   and  the   c o n c r e t e   t o  

s t i c k   p r o p e r l y   to  e a c h   o t h e r ,   i t  i s   e s s e n t i a l   t h a t   a  

f i r m   g r i p   i s   a c h i e v e d   a t   t he   e d g e s   of  the   p l a t e ,   b e c a u -  

se  n o r m a l l y   t he   s h e e t   m e t a l   t e n d s   to  l o o s e n   f rom  t h e  

c o n c r e t e   s t a r t i n g   f rom  t he   e d g e s .   I f   t he   e d g e s   of  t h e  

m e t a l   s h e e t   a re   f i r m l y   a t t a c h e d ,   o n l y   few  g r i p p i n g   s p i -  
kes   a r e   n e e d e d   in  t he   m i d d l e   p a r t   of  the   s h e e t .   M o r e -  

o v e r ,   i f   t h e r e   is   a  s o l i d   g r i p   at   t he   e d g e s ,   i t   is   n o t  

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

f r o m   t h e   c o n c r e t e .   The  f o l d i n g   of  t h e   s h e e t   m e t a l   t o  

f o r m   a  m o u l d   at   t he   e d g e s   e s s e n t i a l l y   i m p r o v e s   t he   e d g e  

g r i p ,   p a r t i c u l a r l y   i f   t h e r e   a re   g r i p p i n g   s p i k e s   or  e q u i -  



v a l e n t   at   t he   edge  r e g i o n s ,   t o o ,   a n d / o r   when  the   end  o f  

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

The  s h e e t   m e t a l   u s e d   in  t he   p l a t e   of  t he   i n v e n t i o n   i s  

n o r m a l l y   s m o o t h ,   b u t   when  l o n g   m u t u a l   i n t e r v a l s   a r e   u s e d  

in  t he   b o t t o m   c o n s t r u c t i o n ,   i t   is   n e c e s s a r y   to  s t i f f e n  

t h e   s h e e t   m e t a l   f o r   e x a m p l e   by  p r o f i l i n g .   A  p a r t i c u l a r -  

ly   good  r e s u l t   is  a c h i e v e d   i f   t h e   s h e e t   m e t a l   is  t r a n s -  

v b r s a l l y   p r o f i l e d   o n l y   in  t h e   m i d d l e   p a r t .   A l t e r n a t i v e -  

ly  i t . i s   p o s s i b l e   to  use   t he   t r a n s v e r s a l   s u p p o r t s   w h i c h  

a r e   e m p l o y e d   d u r i n g   t he   c a s t i n g   or  w h i c h   r e m a i n   as  p a r t s  
of  t he   b o t t o m   c o n s t r u c t i o n ;   a  p l u r a l i t y   of  w i d e - s p a c e d  
b o a r d s   p l a c e d   u n d e r   t h e   s h e e t   m e t a l   is  e c o n o m i c a l   in  s e -  

v e r a l   d i f f e r e n t   a p p l i c a t i o n s .   I f   t he   b o t t o m   c o n s t r u c -  
t i o n   has   l o n g   i n t e r v a l s ,   i t   is   e a s y   to  c o r r u g a t e   t h e  

s h e e t   m e t a l   by  p r o v i d i n g   t h e   top   s u r f a c e  o f   the  b o t t o m  c o n s t r u c -  

t i o n   w i t h   a  w a v e - l i k e   s h a p e .   I f   i t   is  n e c e s s a r y   t h a t  

t he   p l a t e   f u n c t i o n s   c o n s t r u c t i o n a l l y   in  two  d i r e c t i o n s ,  

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

is   p r o f i t a b l e   to  c e m e n t   or  j o i n t   t he   p l a t e s   to  e a c h  

o t h e r   a t   t he   l a m i n a t i n g   j u n c t u r e .   T h i s   can   be  done  b y  

means   of  c e m e n t i n g   or  j o i n t i n g   m a t e r i a l s   ( w h i c h   a l l o w  

f o r   s t r a i n ) ,   or  t h e   e n d s   of  t h e   m e t a l   s h e e t s   can  be  j o i n -  
t e d   as  a  c o n v e n t i o n a l   s h e e t   m e t a l   j u n c t u r e ,   p a r t i c u l a r l y  

so  t h a t   t h e   edge  of  t he   j u n c t u r e   is  f o l d e d   a g a i n s t   t h e  

c o n c r e t e   in  o r d e r   to  s t r e n g t h e n   t he   g r i p .  

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

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

f rom  2   to  20  t i m e s   h i g h e r   t h a n   t h a t   of  an  o r d i n a r y  

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

is   as  t h i n   as  p o s s i b l e .   In  t h e   s t r u c t u r e   of  t h e   p r e s e n t  
i n v e n t i o n ,   t he   t h i c k n e s s   of  t h e   l a y e r   of  c o n c r e t e   can   b e  

r e d u c e d   to  one  f o u r t h   of  t h e   c a s t   t h i c k n e s s   of  an  o r d i n a r y  
c o n s t r u c t i o n   p l a t e .  



1.  A  c o m b i n e d   c o n s t r u c t i o n   p l a t e ,   w h i c h   is   c o m p o s e d   o f  

a  c a s t a b l e ,   c e m e n t a b l e   or  o t h e r   such   e l e m e n t ,   made  f o r  

e x a m p l e   of   c o n c r e t e   and  of  t h i n   s h e e t   m e t a l   s u c h   a s  ;  

s t e e l   s h e e t ,   or  c a n v a s   or  e q u i v a l e n t ,   and  of  a  b o t t o m  

c o n s t r u c t i o n   w h i c h   can  have   t he   fo rm  of  a  beam,   a  f r a m e -  

work   or  a  p l a t e   or   a  c o m b i n a t i o n   t h e r e o f ,   c  h  a  r  a  c -  

t  e  r  i  z e d   in  t h a t   t h e   j u n c t i o n   b e t w e e n   t h e   c o n c r e t e  

( 1 ) ,   t he   s h e e t   m e t a l   (2)  and  t he   b o t t o m   c o n s t r u c t i o n   ( 4 )  

i s   a c h i e v e d   by  means   of  s u c h   s p i k e - l i k e   m e m b e r s   ( 3 )  

w h i c h   p e n e t r a t e   t h e   s h e e t   m e t a l   (2)  and  r e a c h   t h r o u g h  

t he   c o n c r e t e   (1)  and  the   b o t t o m   c o n s t r u c t i o n   ( 4 ) .  

2.  The  p l a t e   of   C l a i m   1, characterized   i n  

t h a t   t h e   s p i k e - l i k e   member s   (3)  c o n s i s t   p a r t l y   or  w h o l l y  

of  t h e   s p i k e s   l o c a t e d   in  t h e   u p p e r   p a r t   of  t h e   b o t t o m  

c o n s t r u c t i o n   ( 4 ) .  

3.  The  p l a t e   of  C l a i m   1  or  2, characterized 

  in  t h a t   t h e   s p i k e s   or  e q u i v a l e n t   m e m b e r s   a r e   d e n -  

t e d .  

4.  The  p l a t e   of  C l a i m   1,  2  or  3, characterized 
  in  t h a t   t h e   s p i k e - l i k e   member s   (3)  c o n s i s t   p a r t -  

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

m e t a l   ( 2 ) ,   p a r t i c u l a r l y   of  s o - c a l l e d   d o u b l e - h e a d e d   n a i l s ,  

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

the   s u r f a c e   in  o r d e r   to  i m p r o v e   the   c o n c r e t e   g r i p   ( F i -  

g u r e   6 ) .  

5.  The  p l a t e   of  any  of  the   a b o v e   c l a i m s ,   a p p l i e d   in  a  
r o o f   c o n s t r u c t i o n ,   characterized   in  t h a t  

t h e   c o n c r e t e   (1)  and  t he   s t e e l  p l a t e   (2)  a r e   a r r a n g e d  
to  s e r v e   p a r t l y   or  w h o l l y   as  w e a t h e r - p r o o f i n g   e l e m e n t s .  



6.  The  p l a t e   of  any  of  the   a b o v e   claims, characterized 

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

7.  The  p l a t e   of  C l a i m   6,  characterized   i n  

t h a t   t he   s h e e t   m e t a l   (2)  is  f o l d e d   at   t h e   p l a t e   e d g e s  

to  fo rm  a  c a s t i n g   m o u l d ,   p a r t i c u l a r l y   so  t h a t   t h e   g r i p  

b e t w e e n   t he   s h e e t   m e t a l   edge  and  t he   c o n c r e t e   is   e f f i -  

c i e n t .  

8.  The  p l a t e   of  C l a i m   6  or  7, characterized 

  in  t h a t   t h e   m e t a l   s h e e t s   (2)  a r e   a t t a c h e d   to  e a c h  

o t h e r   a t   t he   s p i k e - l i k e   members   (3)  w h i c h   b e l o n g   to  t h e  

b o t t o m   c o n s t r u c t i o n   ( 4 ) .  

9.  The  p l a t e   of   any  of  t he   a b o v e   claims, characterized 

  in  t h a t   t he   s p i k e - l i k e   m e m b e r s   (3)  o f  

t he   p l a t e   a r e   n a i l s   w h i c h   a re   n a i l e d   i n t o   wood  or  o t h e r  

s u c h   m a t e r i a l ,   and  t h a t   t he   n a i l s   a r e   n a i l e d   in  a  s l a n -  

t e d   p o s i t i o n   so  t h a t   t he   s h e a r i n g   s t r a i n   t i g h t e n s   t h e  

j u n c t u r e .  

10.  The  p l a t e   of  any  of  t h e   a b o v e   claims, characterized 

  in  t h a t   the   h o l e s   c r e a t e d   in  t h e   s h e e t  

m e t a l   by  t h e   s p i k e - l i k e   members   (3)  a r e   n o t   l o c a t e d   i n  

a  s t r a i g h t   l i n e .  

11.  The  p l a t e   of  any  of  the   a b o v e   claims, characterized 

  in  t h a t   the   b o t t o m   c o n s t r u c t i o n   (4)  i s  

f o r m e d   of  a  s p l i t   Z-,   I-   or  o t h e r   s u c h   p r o f i l e .  

12.  The  p l a t e   of  any  o f  t h e   a b o v e   claims, characterized 

  in  t h a t   the   s h e e t   m e t a l   (2)  is   c o r r u g a -  
t e d ,   w h i c h   fo rm  is   p a r t l y   or  w h o l l y   a c h i e v e d   by  m e a n s  

of  t he   w a v e - l i k e   s t r u c t u r e   of  t he   u p p e r   p a r t   of  t he   b o t -  

tom  c o n s t r u c t i o n .  



13.  The  p l a t e   of   any  of   t h e   a b o v e   claims, characterized 

  in  t h a t ,   a  s e l f - l e v e l l i n g   cas t   i s   u s e d   ( c o n c r e t e ,  

l e v e l l e r ,   b i t u m e n ,   g y p s u m   e t c . ) .  

14.  The  p l a t e   of  any  of   t h e   above   claims, characterized 

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

w o o d e n   beams   w h i c h   a r e   p r o v i d e d   w i t h   s u c h   p r e s s e d - i n   t r u s s  

p l a t e s   t h a t   have   s p i k e s   a t   t h e i r   e d g e s .  
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