
J E u r o p a i s c h e s   

Patentamt 

European  Patent  Office  ©  Publication  number:  0  0 2 2   1  0 0  

Office  europeen  des  brevets  A 1  

EUROPEAN  PATENT  APPLICATION 

@  Application  number:  80850079.7 

©  Date  of  filing:  04.06.80 

©  Int.  CI.3:  E  04  C  3 /00  
A  63  H  33/08,  F  16  S  3 /00  
E  04  B  2/70,  E  04  B  2/02 

©  Priority:  14.06.79  SE  7905234  ©  Applicant:  Peters,  Bengt 
13  Norra  Vagen 
S-302  31  Halmstad(SE) 

@  Date  of  publication  of  application: 
07.01.81  Bulletin  81/1  ©  Applicant:  Uhlmann,  Jack 

-̂n  13  Norra  Vagen (84)  Designated  Contracting  States:  S-302  31  Halmstad(SE) AT  CH  DE  FR  GB  LI 
@  Inventor:  Uhlmann,  Jack 

Norra  Vagen  13 
S-302  31  Halmstad(SE) 

©  Representative:  Ahlstrom,  Erik 
AHLPATENT  AB  Hemstigen  21 
S-55266  Jonkoping(SE) 

©  Elongated  building  structure. 
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An  elongated  building  structure  comprises  a  plurality  of 
building  elements  (1,11),  some  of  which  constitute  end 
elements  (1).  Said  elements,  which  may  be  considered  as 
being  comprised  in  a  building  set,  have  a  uniform  thickness 
and  generally  a  uniform,  constant  length  (1)  and  a  uniform 
constant  height.  To  make  possible  construction  of  building 
structures  which  are  elongated,  i.e.  have  a  greater  extension 
than  the  elements  proper,  these  are  devised  with  specially 
designed  connection  ends  (4)  provided  with  notches  (3).  The 
building  elements  are  interconnected  pairwise  by  means  of 
special  connection  elements  (5,12)  which  extend  in  the 
transverse  direction  of  the  building  elements  and  are  also 
provided  with  notches  (3),  into  which  portions  of  the 
connection  ends  of  the  building  elements  engage.  These  are 
in their turn  engaged  from the  outside  by those  portions  of the 
connection  elements  which  are  located  on  opposite  sides  of 
the  notches  of  the  connection  elements. 

The  building  structure  according  to  the  invention  can  be 
erected  without  the  utilization  of  screws,  nails,  bolts,  nuts  and 
the  like  and  be  made  full  size  or  constitute  a  toy  model. 



B a c k g r o u n d   of  t he   I n v e n t i o n  

T h i s   i n v e n t i o n   r e l a t e s   to  an  e l o n g a t e d   b u i l d i n g  

s t r u c t u r e   of  t he   k i n d   g e n e r a l l y   d e f i n e d   in  t he   p r e a m b l e   o f  

c l a i m   1 .  

For  the   b u i l d i n g   s t r u c t u r e   in  q u e s t i o n   a  p l u r a l i t y  

of  d i f f e r e n t ,   s t a n d a r d i z e d ,   p r e - f a b r i c a t e d ,   u n i t a r y   b u i l -  

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

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

m a j o r   p o r t i o n   h a v e   the   same  t h i c k n e s s   ( c r o s s   d i m e n s i o n ) ,  

the   same  h e i g h t   and  in  mos t   i n s t a n c e s   a l s o   the   same  l e n g t h .  

E x a m p l e s   of  b u i l d i n g   s t r u c t u r e s   w h i c h   may  be  c o n s t r u c t e d  

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

f l o o r s ,   w a l l s   and  c e i l i n g s   as  w e l l   as  p a r t s   t h e r e o f .   T h e  

b u i l d i n g   e l e m e n t s   a r e   in  a  m a n n e r   known  per   se  so  d e s i g n e d ,  

t h a t   t h e   b u i l d i n g   s t r u c t u r e s   in  q u e s t i o n ,   wh ich   may  b e  

made  e i t h e r   in  f u l l   s i z e   or  may  c o n s t i t u t e   toy   m o d e l s ,  

can  be  e r e c t e d   by  means   of   the   b u i l d i n g   e l e m e n t s   w i t h o u t  

the  use   of  n a i l s ,   s c r e w s ,   n u t s   and  s i m i l a r   c o n n e c t i o n  

m e a n s .  

Many  b u i l d i n g   s t r u c t u r e s   of  the   k ind   in  q u e s t i o n  

known  in  t he   a r t ,   w h i c h   a r e   d i s c l o s e d   e . g .   in  t he   S w e d i s h  

p a t e n t   s p e c i f i c a t i o n s   128  812  and  171  878  and  the   U . S .  

p a t e n t   s p e c i f i c a t i o n   2  874  512  have  the   d r a w b a c k   t h a t  

t h e y   can  no t   be  made  l o n g e r   t h a n   the   l o n g e s t   c o n s t r u c t i o n  

e l e m e n t   c o m p r i s e d   in  the   b u i l d i n g   s t r u c t u r e   in  q u e s t i o n .  

B u i l d i n g   s t r u c t u r e s   a re   a l s o   known  wh ich   c o m p r i s e  

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

l o n g i t u d i n a l   d i r e c t i o n   by  means   of  t r a n s v e r s e   c o n n e c t i o n  



e l e m e n t s .   An  e x a m p l e   h e r e o f   is   d i s c l o s e d   in  t he   B r i t i s h  

p a t e n t   s p e c i f i c a t i o n   941  100  w h i c h   d i s c l o s e s   b u i l d i n g  

e l e m e n t s ,   whose   ends   have   s l o t s   e x t e n d i n g   in  the   l o n g i t u -  
d i n a l   d i r e c t i o n   of  t he   e l e m e n t s .   T h i s   has   the  c o n s e q u e n c e  
t h a t   of  s t r u c t u r a l   e l e m e n t s  w h i c h   a r e   j o i n e d   p a i r w i s e   a t  
t h e i r   e n d s   in  t h e i r   common  l o n g i t u d i n a l   d i r e c t i o n   by  m e a n s  
of  t he   c o n n e c t i n g   e l e m e n t s   none  is   l o c k e d   in  t he   l o n g i t u d i -  
n a l   d i r e c t i o n ,   b u t   e v e r y   p a i r   of  s t r u c t u r a l   e l e m e n t s   m a y  
be  d r a w n   o u t   in  s a i d   l o n g i t u d i n a l   d i r e c t i o n   w i t h o u t   h i n d -  

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

S u m m a r  o f  t h e  I n v e n t i o n  

The  p r i n c i p a l   o b j e c t   of  t he   i n v e n t i o n   i s   to  e l i m i -  

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

t u r e   h a v i n g   a  s u b s t a n t i a l l y   a r b i t r a r y   l e n g t h ,   w h i c h   may  b e  

many  t i m e s   g r e a t e r   t h a n   the   l e n g t h   of  t he   l o n g e s t   b u i l d i n g  
e l e m e n t   c o m p r i s e d   in  the   b u i l d i n g   s t r u c t u r e ,   s a i d   b u i l d i n g  
e l e m e n t s   b e i n g   i n t e r l o c k e d   in  t h e i r   l o n g i t u d i n a l   d i r e c t i o n  

as  w e l l   as  in  t he   t r a n s v e r s e   d i r e c t i o n .  

T h e s e   o b j e c t s   a r e   a t t a i n e d   t h a n k s   to  the   f e a t u r e s  

s e t   f o r t h   in  t he   c h a r a c t e r i z i n g   c l a u s e   OF c la im  1 .  

B r i e f  D e s c r i p t i o n  o f  t h e  D r a w i n g s  

F u r t h e r   f e a t u r e s   and  a d v a n t a g e s   of  the   b u i l d i n g  

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

d r a w i n g s ,   w h i c h   d i a g r a m m a t i c a l l y   and  as  n o n - l i m i t i n g  

e x a m p l e   i l l u s t r a t e   some  p r e f e r r e d   e m b o d i m e n t s   of  t h e  

i n v e n t i o n .  

F i g s .   1  and  2  i l l u s t r a t e   the   p r i n c i p l e   of  l o n g i -  

t u d i n a l   j o i n i n g   or  c o n n e c t i o n   of  a  p l u r a l i t y   of  b u i l d i n g  

e l e m e n t s   w h i c h   o v e r l a p   e a c h   o t h e r   in  t he   h e i g h t   d i r e c t i o n  

and  w h i c h   t o g e t h e r   fo rm  a  l e v e l   ( t h e   b o t t o m   l e v e l )   of  a  

b u i l d i n g   s t r u c t u r e ,   in  s i d e   v i ew   and  p l a n   v i e w ,   r e s p e c t i -  

v e l y .  



F i g .   3  i l l u s t r a t e s   an  end  e l e m e n t   c o m p r i s e d   i n  

t he   b u i l d i n g   s t r u c t u r e   in  s i d e   e l e v a t i o n .  

F i g .   4  is  a  s i d e   e l e v a t i o n   of  a  l o c k i n g   or  c o n n e c -  

t i o n   e l e m e n t   c o m p r i s e d   in  the   b u i l d i n g   s t r u c t u r e .  

F i g .   5  is  a  s i d e   e l e v a t i o n   of  a  s u p p o r t   e l e m e n t  

c o m p r i s e d   in  the   b u i l d i n g   s t r u c t u r e .  

F i g .   6  is   a  s i d e   e l e v a t i o n   of  a  b u i l d i n g   e l e m e n t  

c o m p r i s e d   in  t he   b u i l d i n g   s t r u c t u r e .  

F i g s .   7  and  8  a r e   c r o s s   s e c t i o n a l   v i e w s   on  l i n e s  

V I I - V I I   and  V I I I - V I I I ,   r e s p e c t i v e l y   in  F i g .   1 .  

F i g .   9  is  a  s i d e   e l e v a t i o n   of  two  l e v e l s   of  a  

b u i l d i n g   s t r u c t u r e   w h i c h   is  c o m p o s e d   of  t h e   same  b u i l d i n g  

and  end  e l e m e n t s   as  the   b u i l d i n g   s t r u c t u r e   i l l u s t r a t e d  

in  F i g s .   1  and  3  and  w h i c h   a l s o   c o m p r i s e s   c o n n e c t i o n   e l e -  

m e n t s   of  a n o t h e r   t y p e .  

F i g .   10  i s   a  p l a n   v iew  c o r r e s p o n d i n g   to  F i g .   9 .  

F i g s .   11  and  12  a r e   c r o s s   s e c t i o n a l   v i e w s   o n  

l i n e s   X I - X I   and  X I I - X I I ,   r e s p e c t i v e l y ,   in  F i g .   9 .  

F i g .   13  is  a  s i d e   e l e v a t i o n   of  a n o t h e r   c o n n e c t i o n  

e l e m e n t   c o m p r i s e d   in  the   b u i l d i n g   s t r u c t u r e   a c c o r d i n g   t o  

F i g s .   9  -   1 2 .  

F i g .   14  i s   a  s i d e   e l e v a t i o n   of  a  f i r s t   m o d i f i c a t i o n  

of  t h e   r i g h t - h a n d   end  of  t he   end  e l e m e n t   a c c o r d i n g   to   F i g .  

3  and  of  one  of  t he   two  c o n n e c t i o n   ends   of  t h e   b u i l d i n g  

e l e m e n t s   a c c o r d i n g   to  F i g .   6,  s a i d   e n d s   b e i n g   i n t e n d e d   f o r  

o v e r l a p p i n g   l o n g i t u d i n a l   j o i n i n g .  

F i g s .   15  and  16  a re   p a r t i a l   s i d e   v i e w s   of  t w o  

f u r t h e r   m o d i f i c a t i o n s ,   c o r r e s p o n d i n g   to   F i g .   1 4 .  

F i g .   17  i s   a  s i d e   v iew  of  a  b u i l d i n g   s t r u c t u r e  

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

o v e r l a p   e a c h   o t h e r   in  the   l o n g i t u d i n a l   and  t r a n s v e r s e   d i -  

r e c t i o n s   and  a r e   i n t e r c o n n e c t e d   by  means   of   a  c o n n e c t i o n  

e l e m e n t   of  a  f u r t h e r   k i n d .  

F i g .   18  is  a  p l a n   v iew  c o r r e s p o n d i n g   to  F i g .   1 7 .  

F i g .   19  and  20  a r e   d i a g r a m m a t i c a l   h o r i z o n t a l   s e c -  
t i o n a l   v i e w s   on  l i n e s   IXX-IXX  and  XX-XX,  r e s p e c t i v e l y ,  



in  F i g .   17,  o n l y   s u c h   e l e m e n t s   h a v i n g   b e e n   i l l u s t r a t e d  

as  a r e   l o c a t e d   in  t h e  p l a n e   of  t h e   s e c t i o n a l   l i n e s .  

F i g s .   21  and  22  a r e   c r o s s   s e c t i o n a l   v i e w s   o n  

l i n e s   XXI-XXI  and  X X I I - X X I I ,   r e s p e c t i v e l y ,   in  F i g .   1 7 .  

F i g .   23  i s   a  s i d e   e l e v a t i o n   of  a  b u i l d i n g   e l e m e n t  

w h i c h   is   c o m p r i s e d   i n  t h e   e m b o d i m e n t   a c c o r d i n g   to   F i g s .  

1 7  -   2 2 .  

F i g .   24  i s   a  s i d e   e l e v a t i o n   of  t h e   c o n n e c t i o n  

e l e m e n t   u t i l i z e d   in  t he   b u i l d i n g   s t r u c t u r e   a c c o r d i n g   t o  

F i g s .   1 7  -   2 2 .  

F i g .   25  i s   a  s i d e   e l e v a t i o n   of   a  s u p p o r t   e l e m e n t  

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

d i n g   to   F i g s .   1 7  -   2 2 .  

F i g .   26  is   a  c r o s s   s e c t i o n a l   v i e w   i l l u s t r a t i n g  

a n o t h e r   e m b o d i m e n t   of  l o n g i t u d i n a l   j o i n i n g   two  b u i l d i n g  

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

F i g .   27  is   a  s i d e   e l e v a t i o n   of  t he   c o n n e c t i o n   e l e -  

m e n t   w h i c h   is   u t i l i z e d   in  t h e   l o n g i t u d i n a l   j o i n i n g   o r  c o n -  

n e c t i o n   a c c o r d i n g   to  F i g .   2 6 .  

F i g .   28  i s   a  s i d e   e l e v a t i o n  o f   a  f u r t h e r   m o d i f i -  

c a t i o n   of  t h e   s u p p o r t   e l e m e n t   a c c o r d i n g   to   F i g .   5 .  

F i g .   29  i s   a  s i d e   e l e v a t i o n   of  a  m o d i f i c a t i o n   o f  

t h e   b u i l d i n g   e l e m e n t   a c c o r d i n g   t o  F i g .  3 .  

F i g .   30  i s   a  p l a n   v i e w  o f   two  l e v e l s   of  a  b u i l d i n g  

s t r u c t u r e   w h i c h   can  be  r e g a r d e d   as  a  m o d i f i c a t i o n   of  t h e  

b u i l d i n g   s t r u c t u r e   a c c o r d i n g   to   F i g s .   1 7  -   2 2 .  

F i g .   31  i s   a  s i d e   e l e v a t i o n   c o r r e s p o n d i n g   to   F i g .  

3 0 .  

F i g .   32  i s   an  end  v i ew  c o r r e s p o n d i n g   to  F i g .   3 0 .  

F i g s .   33  and  34  a re   v e r t i c a l   s e c t i o n a l   v i e w s   o n  

l i n e s   X X X I I I - X X X I I I   and  XXXIV-XXXIV,  r e s p e c t i v e l y ,   in  F i g .  

3 1 .  

F i g s .   3.5  and  36  a r e   s i m p l i f i e d   h o r i z o n t a l   s e c t i o -  

n a l   v i e w s   c o r r e s p o n d i n g   to   F i g s .   19  and  20,  r e s p e c t i v e l y ,  

on  l i n e s   XXXV-XXXV  and  XXXVI-XXXVI  in   F i g .   31,   o n l y   s u c h  

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



p l a n e   of  t he   s e c t i o n a l  l i n e s .  

F i g .   37  is   a  s i d e   v i e w  o f   a  c o n n e c t i o n   e l e m e n t  

c o m p r i s e d   in  the   b u i l d i n g   s t r u c t u r e   a c c o r d i n g   to   F i g s .   3 0  -  

3 6 .  

F i g .   38  is  a  s i d e   v i ew   of  a  s u p p o r t   e l e m e n t   w h i c h  

is   a l s o   c o m p r i s e d   in  t he   b u i l d i n g  s t r u c t u r e   a c c o r d i n g   t o  

F i g s .   3 0  -   3 6 .  

F i g s .   39  and  40  a r e   s i d e   e l e v a t i o n s   of  m o d i f i c a -  

t i o n s   of  the   c o n n e c t i o n   e l e m e n t s   a c c o r d i n g   t o  F i g s .   37  a n d  

13,   r e s p e c t i v e l y .  

D e s c r i p t i o n  o f  t h e  P r e f e r r e d  E m b o d i m e n t s ,  

I n t r o d u c t o r i l y ,   i t   i s  t o   be  o b s e r v e d   t h a t   a l l   f i -  

g u r e s   a r e   no t   d r awn   on  e x a c t l y  t h e   same  s c a l e   and  do  n o t  

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

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

s e t :   I t   is  a l s o   to   be  n o t e d   t h a t   e a c h   of  t h e   i l l u s t r a t e d  

e m b o d i m e n t s   of  b u i l d i n g   c o n s t r u c t i o n s   a r e   to   be  c o n s i d e r e d  

as  p a r t   of  a  r e s p e c t i v e ,   b i g g e r   b u i l d i n g   c o n s t r u c t i o n .   I n  

a d d i t i o n   h e r e t o   i t   is  e v i d e n t   t h a t   t h e  e m b o d i m e n t s   i l l u -  

s t r a t e d   o n l y   a r e   to  be  r e g a r d e d   as  e x a m p l e s   of  b u i l d i n g  

c o n s t r u c t i o n s   w h i c h   may  be  e r e c t e d   by  the   u t i l i z a t i o n   o f  

l o n g i t u d i n a l   c o n n e c t i o n s   a c c o r d i n g   to   the   i n v e n t i o n .  

A l l   b u i l d i n g   e l e m e n t s ,   i n c l u s i v e   of  t he   end  e l e -  

m e n t s   i l l u s t r a t e d   in  t h e   F i g u r e s ,   have   t h e   same  l e n g t h  

( e x t e n s i o n   in  t h e   l o n g i t u d i n a l   d i r e c t i o n )  1   ( s ee   F i g s .   2 

and  3 ) ,   t h e   same  ( m a x i m u m ) h e i g h t   ( e x t e n s i o n   in  the   v e r t i -  

c a l   d i r e c t i o n )   h,  and  t r a n s v e r s e   d i m e n s i o n   ( t h i c k n e s s )   t .  

The  c o n n e c t i o n   e l e m e n t s   a r e   p l a n e - p a r a l l e l ,   l i k e   the   b u i l -  

d i n g   e l e m e n t s ,   and  have   the   same  h e i g h t   and  t h i c k n e s s   h 

and  t ,   r e s p e c t i v e l y ,   as  t h e   b u i l d i n g   e l e m e n t s   bu t   a r e  

s u b s t a n t i a l l y   s h o r t e r   t h a n   t h e s e .   The  w i d t h   v  of  t h e  

n o t c h e s  o r   g r o o v e s   i s ,   w i t h   the   e x c e p t i o n   of  the   e l e m e n t s  

a c c o r d i n g   to   F i g s .   24  and  25,  e q u a l   to   or  s o m e w h a t   g r e a t e r  

t h a n   t he   t h i c k n e s s   of  t he   e l e m e n t s .   A p a r t   f rom  the   e l e m e n t s  



a c c o r d i n g   to   F i g s .   13,  2 6 , 2 9   and  3 9  -   40,  t he   g r o o v e s  
have  an  e q u a l   ( a v e r a g e )   d e e p   d  w h i c h   a m o u n t s   to  a b o u t   a  

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

t a n c e   a  ( F i g .   3)  f rom  e a c h   e l e m e n t   end  to  t he   g r o o v e   l o c a -  

t ed   n e a r e s t   to   t h e   end  in  q u e s t i o n   of  r e s p e c t i v e   e l e m e n t s  

is   c o n s t a n t   in  the   e l e m e n t s .  

In  F i g s .   1,  2  and  7  a  j o i n t   or  c o n n e c t i o n   b e t w e e n  

t w o  m u t u a l l y   s i m i l a r   end  e l e m e n t s   is  shown  w h i c h   a r e   g e n e -  

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

the  ( g e n e r a l l y )   common  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   e l e -  

m e n t s   as  w e l l   as  in   t he   v e r t i c a l   h e i g h t   d i r e c t i o n   p e r p e n -  
d i c u l a r   h e r e t o .   Such   an  e l e m e n t   1  i s   i n d i v i d u a l l y   d i s -  

c l o s e d   in  F i g .   3 .  

Each   end  e l e m e n t   1  has   a  " t e r m i n a t i o n   end"   2  w h i c h  

is   l o c a t e d  a t   one  end  of  t he   b u i l d i n g   s t r u c t u r e   in   w h i c h  

the   e l e m e n t   i s   c o m p r i s e d ,   and  in  w h i c h   two  g r o o v e s  

or  n o t c h e s   3  a r e   p r o v i d e d ,   w h i c h   a r e   l o c a t e d   s u b s t a n t i a l l y  

o p p o s i t e   e a c h   o t h e r   and  e a c h   of  w h i c h   o p e n s   i n t o   one  o f  

the   l o n g i t u d i n a l   e d g e s   of  i t s   r e s p e c t i v e   e l e m e n t s .   T h e  

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

and  a r e ,   l i k e   t h e   g r o o v e s ,   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   t o  

the   l o n g i t u d i n a l   e d g e s   of  t h e   e l e m e n t s .   As  m e n t i o n e d   a b o v e ,  

t he   g r o o v e s   or  n o t c h e s   3  have   a  w i d t h  v   ( m e a s u r e d   b e t w e e n  

t he   e d g e s l   and  a  d e e p   d  (=  1 /4   h)  and  a r e   l o c a t e d   a t   t h e  

d i s t a n c e  a   f rom  t h e   end  of  t he   e l e m e n t   1,  when  m e a s u r e d  

b e t w e e n   s a i d   end  and  t h e   n e a r e s t   edge   of  t he   n o t c h   3 .  

The  o t h e r   end  of  t he   e l e m e n t   1  is   a  j o i n i n g   o r  

c o n n e c t i o n   end  4  w h i c h   o v e r l a p s ,   a n d  i s  o v e r l a p p e d ,   r e s p e c -  

t i v e l y ,   by  a  s i m i l a r  c o n n e c t i o n   end  4  of  a n  a d j o i n i n g   o r  

a d j a c e n t   b u i l d i n g   e l e m e n t ,   w h i c h   is   an  end  e l e m e n t   i n  

F i g s .   1  -   2  b u t   w h i c h ,   of  c o u r s e ,   a l s o   c o u l d   be  a  b u i l -  

d i n g   e l e m e n t   11  a c c o r d i n g  t o   F i g .   6.  Wi th   t he   l a t t e r   d e -  

f i n i t i o n   i n t r o d u c e d   a b o v e ,   t he   c o n n e c t i o n   end  4  has   t h e  

h e i g h t   h / 2   a n d  t h e   l e n g t h   (2a  +  v)  and  may  be  c o n s i d e r e d  

to   have   b e e n   f o r m e d   by  t h e   r e m o v a l   of  a  r e c t a n g l e   h a v i n g  



s a i d   d i m e n s i o n s   f rom  the   u p p e r   r i g h t - h a n d   c o r n e r   of  t h e  

e l e m e n t   1  in  F i g .   3.  In  t he   m i d d l e   of  the  edge   e x t e n d i n g  

a l o n g   the   l o n g i t u d i n a l   c e n t r a l   l i n e   of  the   c o n n e c t i o n  

e l e m e n t ,   t he   c o n n e c t i o n   end  has   a  s i m i l a r   n o t c h   or  g r o o v e  

3 .  

The  two  e l e m e n t s   1  of  F i g s .   1  and  2  a re   i n t e r c o n -  

n e c t e d   by  means   of  a  c o n n e c t i o n   e l e m e n t   or  l o c k i n g   m e m b e r  

w h i c h   i s   i l l u s t r a t e d   in  F i g .   4  and  g e n e r a l l y   d e s i g n a t e d  

w i t h   5.  The  c o n n e c t i o n   e l e m e n t   5  has   a  l e n g t h   of  (2a  +  v )  

and  a  h e i g h t   of  h  and  c o m p r i s e s   a  p a i r   of  m u t u a l l y   o p p o s i -  

te  n o t c h e s   3  w h i c h   a r e   l o c a t e d   in  t he   m i d d l e   of  a  r e s p e c -  
t i v e   one  of  the   two  l o n g i t u d i n a l   e d g e s   of  t he   c o n n e c t i o n  

member .   The  c o n n e c t i o n   member   a c c o r d i n g l y   c o n s i s t s   of  t w o  

s h a n k s   7  and  an  i n t e r c o n n e c t i n g   b r i d g e   or  web  8,  w h i c h  

means   t h a t   i t   s u b s t a n t i a l l y   has   t h e   s h a p e   of  t he   l e t t e r   H .  

The  b r i d g e   8  of  t he   c o n n e c t i o n   member  p e n e t r a t e s   i n t o ,   o r  

e n g a g e s ,   t he   c l o s e d   r e c t a n g u l a r   a p e r t u r e   wh ich   i s   c r e a t e d  

by  the  s u p p l e m e n t i n g   g r o o v e s   3  of   t h e   r e s p e c t i v e   c o n n e c -  

t i o n   e n d s   4,  and  the   s h a n k s   7  of  t he   c o n n e c t i o n   m e m b e r  

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

r a l   s u r f a c e s ,   w h e r e b y   t he   e l e m e n t s   1  a re   s u b s t a n t i a l l y  

r i g i d l y   i n t e r c o n n e c t e d   w i t h   e a c h   o t h e r   in  a  r e g i s t e r i n g  

p o s i t i o n ,   as  is  a p p a r e n t   f rom  F i g .   7 .  

To  s t a b i l i z e   t he   b u i l d i n g   s t r u c t u r e   a c c o r d i n g   t o  

F i g s .   1  -   2  i t   may  be  p r o v i d e d ,   a t   one  of  i t s   ends   ( a s  

shown)  or  a t   b o t h   e n d s   w i t h   such   a  s u p p o r t   e l e m e n t   10  a s  

is  i l l u s t r a t e d   in  F i g .   5  and  in  p r i n c i p l e   c o n s t i t u t e s   o n e  

h a l f   of  the   c o n n e c t i o n   e l e m e n t   5  a c c o r d i n g   to  F i g .   4,  s a i d  

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

The  c o o p e r a t i o n   of  t he   s u p p o r t   e l e m e n t s   1 0  w i t h   t he   e n d  

e l e m e n t s   1  is   a p p a r e n t   f rom  F i g .   8 .  

B e t w e e n   the   two  end  e l e m e n t s   1  of  F i g s .   1  and  2 

t h e r e   may  be  i n t r o d u c e d   i n t o   t he   b u i l d i n g   s t r u c t u r e   a c c o r -  

d i n g   to  t he   i n v e n t i o n ,   one  or  s e v e r a l   b u i l d i n g   e l e m e n t s  

of  t he   k i n d   d i s c l o s e d   in  F i g .   6,  in  which   t h e y   a r e   g e n e r a l -  

ly  d e s i g n a t e d   11.  T h e s e   b u i l d i n g   e l e m e n t s   a r e   a t   t h e i r  



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

t ed   in  t he   r i g h t - h a n d   p o r t i o n   of  F i g .   3  and  f i t   t o g e t h e r  

w i t h   the  c o n n e c t i o n   ends   of  t he   o t h e r   b u i l d i n g   e l e m e n t s ,  

i n c l u s i v e   of  t he   end  e l e m e n t s .  

I n  F i g s .   9  -   12  t h e r e   a r e   i l l u s t r a t e d   two  l e v e l s  

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

w h i c h   c o m p r i s e s   b u i l d i n g   e l e m e n t s   and  end  e l e m e n t s   11  a n d  

1,  r e s p e c t i v e l y ,   of  t he   same  k i n d   as  in  t he   e m b o d i m e n t  

a c c o r d i n g   to  F i g s .   1  -   2.  In  t h e   b u i l d i n g   c o n s t r u c t i o n  

a c c o r d i n g   to  F i g s .   9  -   12  t h e r e   a r e ,   h o w e v e r ,   in  a d d i t i o n  

to  t he   c o n n e c t i o n   e l e m e n t s   5  a c c o r d i n g   to  F i g .   4  and  t h e  

s u p p o r t   e l e m e n t   10  a c c o r d i n g   to  F i g .   5,  o t h e r   c o n n e c t i o n  

e l e m e n t s ,   w h i c h   a r e   i l l u s t r a t e d   i n d i v i d u a l l y   in   F i g .   13 

and  a r e   d e s i g n a t e d   w i t h   12.  The  c o n n e c t i o n   e l e m e n t   a c c o r -  

d i n g   to  F i g .   13  has   a  s i n g l e   g r o o v e   9,  whose   d e p t h   (2  d)  

i s   t w i c e   of  t h a t   o f  t h e   g r o o v e s   3  and  o p e n s   c e n t r a l l y   i n t o  

one  of  t he   l o n g i t u d i n a l   e d g e s   of  t h e   e l e m e n t   12.  The  c o n -  

n e c t i o n   e l e m e n t   12  d o e s   no t   l o c k   b u i l d i n g   e l e m e n t s   l o c a t e d  

w i t h i n   t he   same  l e v e l   m u t u a l l y   in  t h e   l a t e r a l   d i r e c t i o n  b u t  

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

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

r e c t i o n   w h i l e   b e i n g   m u t u a l l y   i n t e r l o c k e d   l a t e r a l l y   b y  

m e a n s   of  t he   c o n n e c t i o n   e l e m e n t   12,   as  is   a p p a r e n t   f r o m  

F i g .   11  w h i c h   is  a  c r o s s   s e c t i o n a l   v i e w   on  l i n e   XI-XI   i n  

F i g .   9.  F i g .   12  i l l u s t r a t e s   in  t he   same  way  the   s u p p o r t  
and  c o n n e c t i o n   e l e m e n t s   10  and  5,  r e s p e c t i v e l y , a t   the   e n d s  

of  t he   b u i l d i n g   s t r u c t u r e   a c c o r d i n g   to  F i g s .   9  and  1 0 .  

L a t e r a l l y   i n t e r l o c k i n g   as  w e l l   as  e x p a n s i o n   in  the   v e r t i -  

c a l   d i r e c t i o n   can  be  m a d e  p o s s i b l e   by  means   of  such   H - s h a p e  

c o n n e c t i o n   e l e m e n t s   as  a r e   i l l u s t r a t e d   in  F i g .   4 0 .  

F i g s .   14,  15  and  16  a r e   e a c h   a  s i d e   v i ew  of  a  

m o d i f i c a t i o n   4a,   4b  and  4c,  r e s p e c t i v e l y ,   of  the   c o n n e c -  

t i o n   end  of  an  end  or  b u i l d i n g   e l e m e n t   1  and  11,  r e s p e c t i -  

v e l y .  



In  F i g s .   1 7  -   22  t h e r e   a r e   i l l u s t r a t e d   two  l e v e l s  

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

t he   i n v e n t i o n   and  in  w h i c h   a d j o i n i n g   b u i l d i n g   e l e m e n t s  

o v e r l a p   e a c h   o t h e r   in  t he   l o n g i t u d i n a l   d i r e c t i o n   as  w e l l  

as  in  the  t r a n s v e r s e   d i r e c t i o n .  

The  b u i l d i n g   s t r u c t u r e   a c c o r d i n g   to  F i g s .   1 7  -   22 

c o m p r i s e s   b u i l d i n g   e l e m e n t s   13  a c c o r d i n g   to  F i g .   23,  c o n -  

n e c t i o n   e l e m e n t s   14  a c c o r d i n g   to  F i g .   24  and  s u p p o r t   e l e -  

m e n t s   15  a c c o r d i n g   to  F i g .   25  as  w e l l   as  c o n n e c t i o n   e l e -  

m e n t s   5  a c c o r d i n g   to   F i g .   4.  The  l a t t e r   e l e m e n t s   5  a r e  

h e r e   u t i l i z e d   f o r   s t a b i l i z i n g   p u r p o s e   at   the   two  ends   o f  

the   b u i l d i n g   s t r u c t u r e   to  f i l l   up  a  gap  wh ich   would   o t h e r -  

w i s e   o c c u r .   At  t h e i r   two  t e r m i n a t i o n   or  c o n n e c t i o n   e n d s  

the   b u i l d i n g   e l e m e n t   13  has   t he   same  d e s i g n   as  t he   t e r m i n a -  

t i o n   end  2  of  t h e   end  e l e m e n t   1 .  

The  c o n n e c t i o n   e l e m e n t s   14  a c c o r d i n g   to  F i g .   24  

a r e   H - s h a p e d   l i k e   t h e   c o n n e c t i o n   e l e m e n t s   5  and  h a v e  

g r o o v e s   or  n o t c h e s   16,   w h i c h   a re   s u b s t a n t i a l l y   t w i c e   a s  

wide   as  t he   n o t c h e s   3,  i . e .   a p p r o x i m a t e l y   e q u a l   to  2  y .  
On  a c c o u n t   h e r e o f   t h e   c o n n e c t i o n   e l e m e n t s   14  w i l l   g e t   a  

l e n g t h   of  (2a  +  2 v ) .  

B a s i c a l l y ,   t h e   s u p p o r t   e lements  15   c o r r e s p o n d s   t o  

t he   s u p p o r t   e l e m e n t   10  of  F i g .   5  bu t   has   a  g r o o v e   16  w h i c h  

is  t w i c e   as  wide   as  t h a t   of  F i g .   5  and  may  be  c o n s i d e r e d  

to  c o n s t i t u t e   one  h a l f   of  the   c o n n e c t i o n   e l e m e n t   14  a c c o r -  

d i n g   to  F i g .   24,  w h i c h   is  l o c a t e d   on  one  s i d e   of  a  c e n t r a l  

l i n e   wh ich   is  p a r a l l e l   to  t he   l o n g i t u d i n a l   e d g e s   of  t h e  

e l e m e n t .  

As  mos t   c l e a r l y   is  e v i d e n t   f rom  F i g s .   19  and  2 0  

wh ich   a r e   s i m p l i f i e d ,   h o r i z o n t a l   s e c t i o n a l   v i e w s   t h r o u g h  

the   u p p e r   l e v e l   and  t h e   l o w e r   l e v e l ,   r e s p e c t i v e l y ,   of  F i g .  

17,  t he   c o n n e c t i o n   e n d s   of  the   e l e m e n t s   13  o v e r l a p   e a c h  

o t h e r .   The  l a t e r a l   s u r f a c e s   of  each   e l e m e n t , w h i c h   f a c e   t h e  

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

r e s p e c t i v e   o t h e r   e l e m e n t s   due  to  t he   f a c t   t h a t   the   w i d t h  



2  v   of  the   n o t c h e s   16  is   o n l y   i n s i g n i f i c a n t l y   g r e a t e r   t h a n  

t h e   t o t a l   t h i c k n e s s   2  t  of  t he   e n d s   4.  T h i s   w i d t h   has   b e e n  

s u b s t a n t i a l l y   e x a g g e r a t e d   in   F i g s .   19  and  20  to  make  t h e  

F i g u r e s   c l e a r e r .   A p a r t   f r o m   t h o s e   l o c a t i o n s ,   w h e r e   t h e  

e n d s   of  t he   b u i l d i n g   e l e m e n t s   13  o v e r l a p   each   o t h e r   or  a n  

e l e m e n t   5,  t he   b u i l d i n g   s t r u c t u r e   a c c o r d i n g   to  F i g s .   1 7  -  

22  c o m p r i s e s   o n l y   one  s i n g l e   l a y e r ,   e v e r y   s e c o n d   e l e m e n t  

13  in  t h e   h o r i z o n t a l   as  w e l l   as  in   t h e   v e r t i c a l   d i r e c t i o n ,  

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

r e m a i n i n g   e l e m e n t s   13  w h i c h   in  t h e i r   t u r n   a r e   l o c a t e d   i n  

a  common  p l a n e   w h i c h   is  p a r a l l e l   to   and  l o c a t e d   i m m e d i a t e -  

ly   a d j a c e n t   t he   f i r s t - m e n t i o n e d   v e r t i c a l   p l a n e .  

E n d - t o - e n d   o v e r l a p p i n g   i s   a l s o   p r e s e n t   in  t h e   e m b o -  

d i m e n t   a c c o r d i n g   to  F i g .   26,  w h i c h   i l l u s t r a t e s   a  c r o s s  

s e c t i o n a l   v iew  t h r o u g h   t h e   two  o p p o s i t e   ends   of  a  p a i r   o f  

a d j a c e n t   b u i l d i n g   e l e m e n t s   13  w h i c h   a r e   l o c a t e d   on  d i f f e -  

r e n t   l e v e l s .   T h e s e   e n d s   e n g a g e   e a c h   o t h e r   in  t he   j o i n i n g  

or  o v e r l a p p i n g   a r e a .   The  c r o s s   s e c t i o n a l   v i ew  a c c o r d i n g   t o  

F i g .   26  a l s o   i l l u s t r a t e s   a  c o n n e c t i o n   e l e m e n t   18  w h i c h   i n -  

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

p l a n   v i ew  in  F i g .   2 7 .  

T h i s   c o n n e c t i o n   e l e m e n t   18  i s   a l s o   s u b s t a n t i a l l y  

H - s h a p e d   and  has   g r o o v e s   19,   w h i c h   have   t h e   same  w i d t h   a s  

t h e   n o t c h e s   3  b u t   a  g r e a t e r   d e p t h   t h a n   the   n o t c h e s   3  a n d  

16  and  w h o s e  m u t u a l l y   p a r a l l e l   e d g e s   form  an  a n g l e   w i t h  

t he   two  l o n g i t u d i n a l   e d g e s   of  t h e   c o n n e c t i o n   e l e m e n t   w h i c h  

d e v i a t e s   f rom  9 0 ° .  

Each   n o t c h   or  g r o o v e   19  has   an  edge   w h i c h   is  l o c a -  

t e d   s u b s t a n t i a l l y   in  t h e   same  p l a n e   as  one  of  t h e   e d g e s   o f  

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

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

p l a n e s   of  the   b u i l d i n g   e l e m e n t s   w i l l   form  an  a c u t e   a n g l e  

w i t h   the   v e r t i c a l   p l a n e ,   as  i s  e v i d e n t   f rom  F i g .   25.  T h e  

e m b o d i m e n t d i a g r a m m a t i c a l l y   i n d i c a t e d   in  F i g .   18  d o e s   n o t  



p r o v i d e   a  t i g h t   w a l l   or  p a n e l   b u t   one ,   in  w h i c h   b u i l d i n g  

e l e m e n t s   13  a l t e r n a t e   w i t h   o p e n i n g s   w h i c h   a r e   l o c a t e d   b e -  

s i d e   as  w e l l   as  above   and  b e l o w   the   e l e m e n t s   13  in  a  c h e s s -  

b o a r d   p a t t e r n .  

The  c o n n e c t i o n   e l e m e n t   18  may  a l s o   be  u t i l i z e d   f o r  

t he   m o u n t i n g   of  s c a l e   p a n e l s   or  t he   l i k e .  

F i g .   28  is   a  p l a n   v i e w   i l l u s t r a t i n g   a  s u p p o r t  

e l e m e n t   20  w h i c h   c o n s t i t u t e s   one  h a l f   of  t he   c o n n e c t i o n  

e l e m e n t   18  and  is   i n t e n d e d   fo r   t he   e m b o d i m e n t   a c c o r d i n g   t o  

F i g .   2 6 .  

In  F i g .   2 9  t h e r e   i s   i l l u s t r a t e d   a  m o d i f i e d   b u i l d i n g  

e l e m e n t   22  w h i c h   may  be  u t i l i z e d   in  t he   e m b o d i m e n t   a c c o r -  

d i n g   to   F i g .   26  i n s t e a d   of  t he   e l e m e n t   1 3 .  

The  b u i l d i n g   s t r u c t u r e   i l l u s t r a t e d   in  F i g s .   3 0  -  

36  b a s i c a l l y   c o r r e s p o n d s   to   t h e   one  d i s c l o s e d   in  F i g s .   1 7  -  

22  a p a r t   f rom  t he   f a c t   t h a t   a d j a c e n t   b u i l d i n g   e l e m e n t s   a r e  

a r r a n g e d   w i t h   an  i n t e r s p a c e   in  t he   t r a n s v e r s e   d i r e c t i o n   a t  

t h e i r   c o n n e c t i o n   ends   i n s t e a d   of  e n g a g i n g   e a c h   o t h e r   t h e r e .  

T h e s e   i n t e r s p a c e s   h a v e  b e e n   c r e a t e d   by  r e p l a c i n g   t h e  

n o t c h e s   16  h a v i n g   the   w i d t h   2  v   of  the   c o n n e c t i o n   e l e m e n t  

14  a c c o r d i n g   to  F i g .   24  w i t h   two  d i s t a n t   n o t c h e s   3  h a v i n g  
t he   w i d t h  v   in  t he   c o n n e c t i o n   e l e m e n t   24  a c c o r d i n g   to  F i g .  

37,  w h i c h   is   u t i l i z e d   in  t he   e m b o d i m e n t   a c c o r d i n g   to  F i g .  

3 0  -   36,   in  wh ich   a l s o   t he   s u p p o r t   e l e m e n t   25  a c c o r d i n g   t o  

F i g .   38  as  w e l l   as  c o n n e c t i o n   e l e m e n t s   5  a c c o r d i n g   to  F i g .  

4,  w h i c h   a r e   u t i l i z e d   as  f i l l i n g ,   a r e   c o m p r i s e d .   As  i s  

e v i d e n t   f rom  F i g .   37,  t he   c o n n e c t i o n   e l e m e n t   24  has   t h e  

s h a p e   of  a  d o u b l e   comb  h a v i n g   t h r e e   p a i r s   of  t e e t h ,   and  i t  

may  a l s o   be  r e g a r d e d   as  two  H:s   j o i n e d   t o g h e t e r   and  h a v i n g  

a  common  c e n t r a l   s h a n k .   The  s u p p o r t  e l e m e n t   25  i l l u s t r a t e d  

in  F i g .   38  c o n s t i t u t e s   one  h a l f   of  the   c o n n e c t i o n   e l e m e n t  

24  a c c o r d i n g   to  F i g .   37,  s a i d   h a l f   b e i n g   d e f i n e d   by  t h e  

a x i s   of  s y m m e t r y   of  e l e m e n t   2 4 .  



When  c o m p a r i n g   the   b u i l d i n g   s t r u c t u r e s   a c c o r d i n g  

to  F i g s .   1 7  -   22  on  one  hand  w i t h   t h o s e   a c c o r d i n g   to  F i g s .  

3 0  -   36  on  t he   o t h e r   hand  i t   is   e v i d e n t   t h a t   s a i d   s t r u c t u -  

r e s   a r e   s u b s t a n t i a l l y   s i m i l a r   and  t h a t   t he   m o s t   e s s e n t i a l  

d i f f e r e n c e   r e s i d e s   t h e r e i n   t h a t   t he   f i r s t   s t r u c t u r e   i s  

d e n s e r   t h a n   the   l a s t - m e n t i o n e d   o n e .  

In  f i g .   39  t h e r e   i s   i l l u s t r a t e d   an  e m b o d i m e n t   26  

w h i c h   c o n s t i t u t e s   a  v a r i a n t   of  the   c o n n e c t i o n   member  24  

a c c o r d i n g   to   F i g .   37  m o d i f i e d   in  a c c o r d a n c e   w i t h   F i g .   2 7 .  

As  is  e v i d e n t   f rom  the   a b o v e   an  a l m o s t   u n l i m i t e d  

number   of  d i f f e r e n t   b u i l d i n g   s t r u c t u r e s   can  be  c o n s t r u c t e d  

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

i s   t h e r e f o r   o b v i o u s   t h a t   the   e m b o d i m e n t s   d e s c r i b e d   a b o v e  

a n d   i l l u s t r a t e d   in  t he   d r a w i n g s   a r e   to   be  r e g a r d e d   m e r e l y  

as  n o n - l i m i t i n g   e x a m p l e s   w h i c h   may  be  m o d i f i e d   w i t h   r e s p e c t  

to   t h e i r   i n d i v i d u a l   f e a t u r e s   and  d i m e n s i o n s   w i t h i n   t h e  

s c o p e   of  t h e   f o l l o w i n g   c l a i m s .   In  p a r t i c u l a r ,   new  e m b o d i -  

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

may  be  c r e a t e d   by  c o m b i n i n g   d e t a i l s   w h i c h   a r e   t a k e n   f r o m  

d i f f e r e n t   o n e s   of  the   e x e m p l i f i c a t o r y   e m b o d i m e n t s   d e s c r i -  

bed  a b o v e .   In  p a r t i c u l a r   c o n n e c t i n g   m e m b e r s   a c c o r d i n g   t o  

b o t h   F i g .   13  and  F i g .   40  may  be  u t i l i z e d   in  c o m b i n a t i o n  

w i t h   b u i l d i n g   e l e m e n t s   a c c o r d i n g   to  F i g .   3  a n d / o r   6  in   t h e  

same  b u i l d i n g   s t r u c t u r e .  



1)  An  e l o n g a t e d   b u i l d i n g   s t r u c t u r e   c o m p r i s i n g   a  p l u r a l i t y  

of  s o l i d ,   s u b s t a n t i a l l y   p l a n e - p a r a l l e l   b u i l d i n g   e l e m e n t s  

( l , l l ,   13,  22)  h a v i n g   f o u r   s u b s t a n t i a l l y   p a r a l l e l   e d g e s  

and  each   h a v i n g   a  l o n g i t u d i n a l   d i r e c t i o n ,   a  h e i g h t   d i r e c -  

t i o n   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   t h e r e t o ,   and  a  t h i c k n e s s  

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

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

t h e i r   ends   in  s u c h   a  way  t h a t   the   l o n g i t u d i n a l   d i r e c t i o n  

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

d i n g   e l e m e n t s   o v e r l a p   each   o t h e r   a t   t h e i r   s a i d   ends   ( c o n -  

n e c t i o n   e n d s )   (4,  4a,   4b,  4c)  in  t h e i r   common  l o n g i t u d i n a l  

d i r e c t i o n   as  w e l l   as  in  the   h e i g h t   d i r e c t i o n   or  the   t r a n s -  

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

s a i d   b u i l d i n g   e l e m e n t s   b e i n g   p r o v i d e d   w i t h   m u t u a l l y   s u p p l e -  

m e n t a r y ,   p r e f e r a b l y   c o n g r u e n t   n o t c h e s   or  g r o o v e s   (3,  3 a ,  

19)  in  t h e i r   m u t u a l l y   o v e r l a p p i n g   c o n n e c t i o n   e n d s ,  

c  h  a  r  e   c  t  e  r  i  z  e  d   in  t h a t   t he   g r o o v e s   or  n o t c h e s  

(3,  3a,  19)  e x t e n d   s u b s t a n t i a l l y   in  the   h e i g h t   d i r e c t i o n ,  

and  t h a t   t he   c o n n e c t i o n   ends   (4,  4a,  4b,  4c)  of  the   b u i l -  

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

p l a n e - p a r a l l e l   c o n n e c t i o n   e l e m e n t s   (5,  12,  14,  18,  22)  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   l o n g i t u d i n a l   d i r e c -  

t i o n   and  have   s u b s t a n t i a l l y   the   same  t h i c k n e s s   and  e x t e n -  

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

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

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

d i n g   e l e m e n t s   (1,  11,  13,  22)  in  s a i d   l o n g i t u d i n a l   d i r e c -  

t i o n ,   s a i d   c o n n e c t i o n   e l e m e n t s   h a v i n g   a l s o   one  or  m o r e  

n o t c h e s   (3,  9,  16,  1 9 ) ,   i n t o   w h i c h   such   a r e a s   of  t h e  

m u t u a l l y   o v e r l a p p i n g   c o n n e c t i o n   ends   (4,  4a,  4b,  4c)  e n g a g e  

as  a r e   a d j a c e n t   to  r e s p e c t i v e   n o t c h e s   and  wh ich   h e r e b y  

p r e v e n t   m u t u a l   d i s p l a c e m e n t   of  t he   b u i l d i n g   e l e m e n t s   i n  

s a i d   t r a n s v e r s e   d i r e c t i o n .  



2)  An  e l o n g a t e d   b u i l d i n g   s t r u c t u r e   a c c o r d i n g   to  c l a i m   1 

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

l o n g i t u d i n a l   and  h e i g h t   d i r e c t i o n s ,   c  h  a  r  a  c  t   e  r  i  -  

z  e  d   in  t h a t   t h e   e x t e n s i o n   in  the   h e i g h t   d i r e c t i o n   o f  

the   m u t u a l l y   o v e r l a p p i n g   c o n n e c t i o n   e n d s   (4)  of  t he   b u i l -  

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

t h e   r e s p e c t i v e   b u i l d i n g   e l e m e n t s   (11)  due  to  t he   f a c t   t h a t  

a  p i e c e ,   w h i c h   i s   r e c t a n g u l a r   as  s e e n   in  a  p l a n   v i e w ,   o f  

a t   l e a s t   one  of  t he   e n d s   of  t h e   r e s p e c t i v e   b u i l d i n g   e l e -  

m e n t s   has   been   r e m o v e d   or  o m i t t e d ,   and  t h a t   t he   n o t c h   h a s  

a  d e p t h   ( 3 ) ,   w h i c h   i s   a b o u t   h a l f   of  t h e   e x t e n s i o n   in   t h e  

h e i g h t   d i r e c t i o n   of   t he   c o n n e c t i o n   e n d s   (4 ) ,   and  o p e n s  

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

end  w h i c h   i s   p a r a l l e l   to   t h e   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  

b u i l d i n g   e l e m e n t   and  has   b e e n   f o r m e d   by  the   o m i s s i o n   o r  

r e m o v a l   of  s a i d   r e c t a n g u l a r   end  p i e c e   ( F i g .   6 ) .  

3)  An  e l o n g a t e d   b u i l d i n g   s t r u c t u r e   a c c o r d i n g   to  c l a i m   1 

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

l o n g i t u d i n a l   and  h e i g h t   d i r e c t i o n s ,   c  h  a  r_ a  c  t  e  r  i  -  

z  e  d   in  t h a t   t he   e x t e n s i o n   in  the   h e i g h t   d i r e c t i o n   o f  

the   m u t u a l l y   o v e r l a p p i n g   c o n n e c t i o n   e n d s   (4b)  of  t he   b u i l -  

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

t h e   r e s p e c t i v e   b u i l d i n g   e l e m e n t s   due  to  t he   f a c t   t h a t   a  

p i e c e   of  t he   c o n n e c t i o n   end  of   t h e   b u i l d i n g   e l e m e n t ,   w h i c h  

i s   r e c t a n g u l a r   as  s e e n   in  a  p l a n   v i e w ,   has  b e e n   r e m o v e d   o r  

o m i t t e d ,   and  t h a t   t he   n o t c h   of   e a c h   c o n n e c t i o n   end  (3)  h a s  

a  d e p t h ,   w h i c h   i s   a p p r o x i m a t e l y   h a l f   of  t he   e x t e n s i o n   i n  

t he   h e i g h t   d i r e c t i o n   of  t h e   c o n n e c t i o n   end  ( 4 b ) ,   and  o p e n s  

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

c o n n e c t i o n   end  w h i c h   a l s o   c o n s t i t u t e s   one  of  t h e   l o n g i t u -  

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

i t s   l o n g i t u d i n a l   d i r e c t i o n   ( F i g .   1 5 ) .  



4)  An  e l o n g a t e d   b u i l d i n g   s t r u c t u r e   a c c o r d i n g   to  c l a i m   1 

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

o t h e r   in  the   l o n g i t u d i n a l   and  h e i g h t   d i r e c t i o n s ,   c  h  a  -  

r  a  c  t   e  r  i  z  e  d   in  t h a t   the   c o n n e c t i o n   ends   (4a)  o f  

t he   b u i l d i n g   e l e m e n t s   h a v e   an  e x t e n s i o n   in  the   h e i g h t   d i -  

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

to  t he   f a c t   t h a t   a  p i e c e   w h i c h   is  t r i a n g u l a r ,   as  s e e n   i n  

a  p l a n   v i e w ,   of  a t   l e a s t   one  of  the   ends   of  the   r e s p e c t i v e  

b u i l d i n g   e l e m e n t s   has   been   r e m o v e d   or  o m i t t e d ,   and  t h a t  

the   n o t c h   (3a)  of  e a c h   c o n n e c t i o n   end  has  a  d e p t h   w h i c h   i s  

a p p r o x i m a t e l y   a  f o u r t h   of  the   maximum  e x t e n s i o n   in  t h e  

h e i g h t   d i r e c t i o n   of  t he   b u i l d i n g   e l e m e n t s ,   and  o p e n s   s u b -  

s t a n t i a l l y   c e n t r a l l y   i n t o   t h e   o b l i q u e   edge  w h i c h   has  b e e n  

f o r m e d   by  the   r e m o v a l   of  s a i d   t r i a n g u l a r   end  p i e c e   a n d  

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

p i e c e   ( F i g .   1 4 ) .  

5)  An  e l o n g a t e d   b u i l d i n g   s t r u c t u r e   a c c o r d i n g   to  c l a i m   1 

c o m p r i s i n g   b u i l d i n g   e l e m e n t s   o v e r l a p p i n g   each   o t h e r   in  t h e  

l o n g i t u d i n a l   and  h e i g h t   d i r e c t i o n s ,   c  h  a  r  a  c  t   e  r  i  -  

z  e  d   in  t h a t   t h e   c o n n e c t i o n   e n d s   (4c)  of  t he   b u i l d i n g  

e l e m e n t s   have   an  e x t e n s i o n   in  the   h e i g h t   d i r e c t i o n   w h i c h  

d e c r e a s e s   s u b s t a n t i a l l y   l i n e a r l y   due  to  the  f a c t   t h a t   a  

p i e c e   w h i c h   is  s u b s t a n t i a l l y   t r i a n g u l a r   as  s e e n   in  a  p l a n  

v i e w   of  t he   c o n n e c t i o n   end  has   been   r e m o v e d   or  o m i t t e d ,  

and  t h a t   t h e   n o t c h   (3)  of  e a c h   c o n n e c t i o n   end  has  a  d e p t h ,  

w h i c h   is   a b o u t   a  f o u r t h   of  t he   maximum  e x t e n s i o n   in  t h e  

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

t h a t   l o n g i t u d i n a l   edge   of  t h e   b u i l d i n g   e l e m e n t   w h i c h   i s  

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

o p p o s i t e   the   c e n t r e   of  t h e   o b l i q u e   edge  w h i c h   has  b e e n   f o r -  

med  by  the   r e m o v a l   of  s a i d   t r i a n g u l a r   end  p i e c e   and  c o r r e -  

s p o n d s   to  the   l o n g e s t   s i d e   of  t he   t r i a n g u l a r   p i e c e   ( F i g .  

1 6 ) .  



6)  An  e l o n g a t e d   b u i l d i n g   s t r u c t u r e   a c c o r d i n g   to   c l a i m   1 ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   in  t h a t   t h e   b u i l d i n g   e l e m e n t s  

(11)  have   c o n n e c t i o n   e n d s   (4,  4a,  4b,  4c)  a c c o r d i n g   to  a n y  
of  t he   c l a i m s   2  -   5  a t   t h e i r   two  e n d s ,   s a i d   o m i t t e d   o r  

r e m o v e d   r e c t a n g u l a r   or  t r i a n g u l a r   p i e c e s   b e i n g   l o c a t e d  

d i a g o n a l l y   ( e . g .   F i g .   6 ) .  

7)  An  e l o n g a t e d   b u i l d i n g   s t r u c t u r e   a c c o r d i n g   to  c l a i m   1 ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   in  t h a t   i t   c o m p r i s e s   end  e l e -  

m e n t s   l o c a t e d   a t   t he   ends   of  the   b u i l d i n g   s t r u c t u r e   a n d  

e a c h   h a v i n g   a  c o n n e c t i o n   end  (4,  4a,  4b,  4c)  w h i c h   is  f o r -  

med  a c c o r d i n g   to  a n y o n e   of  t h e   c l a i m s   2  -   5,  and  t h a t   t h e  

o p p o s i t e   end  (2)  of  e a c h   e l e m e n t   has   a  p a i r   of  m u t u a l l y  

o p p o s i t e   n o t c h e s   (3)  w h i c h   have   a  d e p t h ,   w h i c h   s u b s t a n t i a l -  

ly  e q u a l s   a  f o u r t h   of  t h e   e x t e n s i o n   in  t he   h e i g h t   d i r e c -  

t i o n   of   t he   end  e l e m e n t s ,   and  open   i n t o   an  i n d i v i d u a l   o n e  

of  t he   l o n g i t u d i n a l   e d g e s   of  t h e   end  e l e m e n t   w h i c h   a r e  

p a r a l l e l   to   i t s   l o n g i t u d i n a l   d i r e c t i o n   ( e . g .   F i g .   3 ) .  

8)  An  e l o n g a t e d   b u i l d i n g   s t r u c t u r e   a c c o r d i n g   to  c l a i m   1 

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

t r a n s v e r s e   d i r e c t i o n ,   c  h  a  r  a  c  t   e  r  i  z  e  d   in  t h a t  

the   b u i l d i n g   e l e m e n t s   (13)  a t   e a c h  o f   t h e i r   r e s p e c t i v e   e n d s  

have   a  p a i r  o f   n o t c h e s   (3)  w h i c h   a r e   l o c a t e d   j u s t   o p p o s i t e  

e a c h   o t h e r   as  s e e n   in  t h e   h e i g h t   d i r e c t i o n   and  open  i n t o  

an  i n d i v i d u a l   one  of  t h o s e   two  l o n g i t u d i n a l   e d g e s   of   t h e  

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

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

t h e   h e i g h t   d i r e c t i o n   of  t he   b u i l d i n g   e l e m e n t   ( F i g .   2 3 ) .  

9)  An  e l o n g a t e d   b u i l d i n g   s t r u c t u r e   a c c o r d i n g   to  c l a i m   1 ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   in  t h a t   a t   l e a s t   some  of  t h e  

c o n n e c t i o n   e l e m e n t s   (5,  14,  18)  have   two  n o t c h e s   (3,  16,  1 9 )  

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

and  open   s u b s t a n t i a l l y   c e n t r a l l y   i n t o   an  i n d i v i d u a l   one  o f  



t h e   e d g e s   of  t h e   c o n n e c t i o n   e l e m e n t 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  the   h e i g h t   d i r e c t i o n   w h e r e b y   t h e s e  

c o n n e c t i o n   e l e m e n t s   o b t a i n   s u b s t a n t i a l l y   the   s h a p e   of  a  H 

( F i g s .   4,  24,  2 7 ) .  

10)  An  e l o n g a t e d   b u i l d i n g   s t r u c t u r e   a c c o r d i n g   to  c l a i m   9 ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   in  t h a t   the   n o t c h e s   (3,  19)  o f  

t h e   c o n n e c t i o n   e l e m e n t s   (5,  18)  h a v e   a  w i d t h ,   as  m e a s u r e d  

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

s u b s t a n t i a l l y   e q u a l s   the   t h i c k n e s s   of  the   b u i l d i n g   e l e m e n t s  

( F i g s .   4,  2 7 ) .  

11)  An  e l o n g a t e d   b u i l d i n g   s t r u c t u r e   a c c o r d i n g   to  c l a i m   9 ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   in  t h a t   t he   e d g e s   of  the   n o t c h e s  

(3,  16)  of  t he   c o n n e c t i o n   e l e m e n t s   (5,  14)  a r e   a l l   s u b s t a n -  

t i a l l y   p a r a l l e l   to  t he   h e i g h t   d i r e c t i o n   ( F i g .   4,  2 4 )  .  

12)  An  e l o n g a t e d   b u i l d i n g   s t r u c t u r e   a c c o r d i n g   to  c l a i m   9 ,  

c  h   a  r  a  c  t   e  r  i  z  e  d   in  t h a t   the   p a r a l l e l   e d g e s   o f  

the   n o t c h e s   of  the   c o n n e c t i o n   e l e m e n t s  ( 1 8 )   a r e   a l l  s u b s t a n -  

t i a l l y   p a r a l l e l   to  e a c h   o t h e r   and  f o rm  an  a c u t e   a n g l e   w i t h  

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

o v e r l a p p i n g  e a c h   o t h e r   in  t he   t r a n s v e r s e   d i r e c t i o n   ( F i g .   2 7 ) .  

13)  An  e l o n g a t e d   b u i l d i n g   s t r u c t u r e   a c c o r d i n g   to  c l a i m   9 ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   in  t h a t   the   d e p t h   of  the   n o t c h e s  

(3,  16)  of  t he   c o n n e c t i o n   e l e m e n t s   (5,  14)  s u b s t a n t i a l l y  

e q u a l s   a  f o u r t h   of  the   h e i g h t   (h)  of  the   b u i l d i n g   e l e m e n t s  

( F i g .   4,  2 4 ) .  

14)  An  e l o n g a t e d   b u i l d i n g   s t r u c t u r e   a c c o r d i n g   to  c l a i m   9 ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   i n  t h a t   t h e  d e p t h   of  one  (3)  o f  

the   n o t c h e s   of  t he   c o n n e c t i o n   e l e m e n t s   s u b s t a n t i a l l y   e q u a l s  

a  f o u r t h   of  the   h e i g h t   (h)  of  t h e   b u i l d i n g   e l e m e n t s ,   a n d  

t h a t   t he   d e p t h   of  the   o t h e r   n o t c h   (9)  s u b s t a n t i a l l y   e q u a l s  

h a l f   of  t he   h e i g h t   of  the   b u i l d i n g   e l e m e n t   ( F i g .   4 0 ) .  



151  An  e l o n g a t e d   b u i l d i n g   s t r u c t u r e   a c c o r d i n g   to  c l a i m   9 ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   in  t h a t   t h e  w i d t h ,   as  m e a s u r e d  

b e t w e e n   t h e   m u t u a l l y   p a r a l l e l   e d g e s ,   of  t he   n o t c h e s   (16)  o f  

the   c o n n e c t i o n   e l e m e n t s   (14)  is   s u b s t a n t i a l l y   t w i c e   a s  

g r e a t   as  t h e   t h i c k n e s s   (t)   of  t h e   b u i l d i n g   e l e m e n t s ,  

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

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

c o n t a c t   w i t h   each   o t h e r   ( F i g .   2 4 ) .  

16)  An  e l o n g a t e d   b u i l d i n g   s t r u c t u r e   a c c o r d i n g   to  c l a i m   1 ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   in  t h a t   a t   l e a s t   some  of  t h e  

c o n n e c t i o n   e l e m e n t s   (24;   26)  have   two  p a i r s   of  s y m m e t r i c a l -  

ly   l o c a t e d   n o t c h e s   (3;  3,  19)  w h i c h   a r e   l o c a t e d   s u b s t a n t i a l -  

ly   j u s t   o p p o s i t e   e a c h   o t h e r   w i t h i n   e a c h   p a i r   and  open  i n t o  

an  i n d i v i d u a l   one  of  t h o s e   e d g e s   of  t he   c o n n e c t i o n   e l e m e n t  

(24,   26).,  w h i c h   a re   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   t o ' t h e  

h e i g h t   d i r e c t i o n ,   a t   a  d i s t a n c e   f rom  the   n e a r e s t   end  of  t h e  

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

t he   l e n g t h   of  the  c o n n e c t i o n   e l e m e n t ,   w h e r e b y   t h e s e   c o n -  

n e c t i o n   e l e m e n t s   a p p r o x i m a t e l y   g e t   t he   s h a p e   of  a  d o u b l e   H 

h a v i n g   a  c e n t r a l   s h a n k   common  to  t he   two  H : s ,   a d j a c e n t  

b u i l d i n g   e l e m e n t s   o v e r l a p p i n g   e a c h   o t h e r   in  t he   t r a n s v e r s e  

d i r e c t i o n   w i t h o u t   c o n t a c t i n g   e a c h   o t h e r   ( F i g .   37,  3 9 ) .  

17)  An  e l o n g a t e d   b u i l d i n g   s t r u c t u r e   a c c o r d i n g   to  c l a i m   1 

c  h  a  r  a  c  t   e  r  i  z  e  d   in  t h a t   a t   l e a s t   p a r t   of  t h e  

c o n n e c t i o n   e l e m e n t s   (12)  h a v e   a  n o t c h  ( 9 )   w h i c h   is   s u b s t a n -  

t i a l l y   p a r a l l e l   to   the  h e i g h t   d i r e c t i o n   and  has   a  w i d t h  

b e t w e e n   i t s   e d g e s ,   w h i c h   e q u a l s   the   t h i c k n e s s   of  t he   b u i l -  

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

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

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

c o n n e c t i o n   e l e m e n t s   ( F i g .   1 3 ) .  
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