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@  Building  arch. 

The  invention  is  a  building  arch  for  use  in  constructing  a 
frame  for  a  building. 

An  arch  comprises  several  rigid  strut  units  (1,2,3,4)  each 
having  two  spaced  booms  (OB,  IB)  in  pin-jointed  connection 
with  one  another.  One  boom  (OB  or  IB)  of  each  unit  is  pin  joint- 
ed  directly  to  one  boom  of  a  successive  unit  to  form  a  chain, 
and  the  other  boom  (IB  or  OB)  of  each  same  unit  is  connected 
to  the  other  boom  of  the  same  successive  unit  by  way  of  a  link 
(7)  pin  jointed  to  the  said  other  booms  to  form  another  chain. 

Arches  of  different  contours  may  be  formed  using  strut 
units  of  the  same  dimensions  by  varying  the  number  of  strut 
units  employed  and  by  employing  links  of  different  lengths. 



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

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

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

r e l a t i o n   s i d e   by  s i d e   to   p r o v i d e   t h e   d e s i r e d   l e n g t h .  

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

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

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

b e i n g   p i n - j o i n t e d   to   a  c o r r e s p o n d i n g   b o o m  o f   a  s u c c e s s i v e  

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

p i n - j o i n t e d   a t   t h e i r   ends   to  t h e   a d j a c e n t   e n d s   of  t h e  

o t h e r   booms  of   t h e   s t r u t   u n i t s   a l s o   i n  t h e   fo rm  of   a  

c h a i n   c o n s i s t i n g   of  a  boom  and   a  c o n n e c t i n g   l i n k   o c c u r r i n g  

a l t e r n a t e l y ,   t h e   l e n g t h s   of   t h e   c o n n e c t i n g   l i n k s   a n d  

t h e   r e l a t i v e   l e n g t h s   of   t h e   two  booms  of   e a c h   s t r u t   u n i t  

b e i n g   c h o s e n   to  p r o v i d e   t h a t   e a c h   two  a d j a c e n t   s t r u t  

u n i t s   a r e   a t   t h e   a p p r o p r i a t e   a n g l e   to   one  a n o t h e r   t o  

c o n s t i t u t e   c h o r d s   of   an  a r c h   of   t h e   d e s i r e d   c o n t o u r .  

The  booms  of   a t   l e a s t   s e l e c t e d  s t r u t   u n i t s   m a y  
be  of   t h e   same  l e n g t h ,   w h e r e u p o n   t h e   c o n n e c t i n g   l i n k s  

a r e   on  t h e   o u t s i d e   of   t h e   a r c h   or   may  be  of   d i f f e r e n t  

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

or  t h e   i n s i d e   of   t h e   a r c h   d e p e n d i n g   on  w h e t h e r   t h e   s h o r t e r  

booms  a r e   p l a c e d   a t   t h e   o u t s i d e   or  t h e   i n s i d e   of   t h e  

a r c h   r e s p e c t i v e l y .  

I n   one  p a r t i c u l a r   c o n s t r u c t i o n   t h e   a r c h   i s  

s y m m e t r i c a l   a b o u t   a  c e n t r e   l i n e .   In   one  s u c h   p a r t i c u l a r  
c o n s t r u c t i o n   e a c h   h a l f   of   t h e   a r c h   c o m p r i s e s   f o u r   s t r u t  
u n i t s   c o n n e c t e d   to   one  a n o t h e r   so  t h a t   t h e   a n g l e s   b e t w e e n  

a d j a c e n t   s t r u t s   f rom  t h e   b o t t o m   end  of   t h e   h a l f   a r c h   t o  
t h e   t o p   end  a r e   r e s p e c t i v e l y   1 9 5 0 ,   210°   and  2 1 0 ° ,   t h e  
two  s t r u t s   o f   t h e   two  h a l f   a r c h e s   c o n n e c t e d   a t   t h e   a p e x  
of   t h e   a r c h   p r e s e n t i n g   an  a n g l e   b e t w e e n   t h e m   of   2 1 0 ° .  

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



made  of   s e v e r a l   s h o r t e r   s t r u t   u n i t s   j o i n e d   end  to   e n d .  

By  t h i s   e x p e d i e n t   i r r e g u l a r l y   s h a p e d   a r c h e s   may  be  m a d e  

up  of   s t a n d a r d   l e n g t h   s t r u t   u n i t s .   Where  t h e   two  b o o m s  

of  e a c h   s h o r t e r   u n i t   a r e   of   t h e   same  l e n g t h   t h e   s h o r t e r  

u n i t s   may  be  d i r e c t l y   p i n - j o i n t e d   t o  o n e   a n o t h e r   a n d  

w h e r e   t h e   booms  of   e a c h   u n i t   a r e   o f   d i f f e r e n t   l e n g t h s  

t h e   s h o r t e r   booms  a r e   c o n n e c t e d   to   one  a n o t h e r   by  c o n n e c t -  

i n g   l i n k s   p i n - j o i n t e d   to   t h e   b o o m s ,   t h e   l e n g t h s   of   t h e  

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

a n g l e s   of   1 8 0 °   w i t h   one  a n o t h e r .   In   one  c o n s t r u c t i o n  

t h e   two  s t r u t   u n i t s   j o i n e d  t o   one  a n o t h e r   a t   t h e   t o p   o f  

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

and  t h e   r e m a i n i n g   t h r e e   s t r u t   u n i t s   on  e a c h . s i d e   of   t h e  

top   o f   t h e   a r c h   f o r m i n g   t h e   r e m a i n d e r   of  t h e   a r c h   a r e  

s i n g l e   s t r u t   u n i t s .  

The  two  s t r u t  u n i t s   a t   o p p o s i t e   e n d s   of   t h e  

a r c h   may  be  s h a p e d   as  i n v e r t e d   t r i a n g l e s   when  t h e   a r c h   i s  

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

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

a n c h o r a g e .  

The  two  booms  of   e a c h   s t r u t   u n i t   may  b e  

i n t e r c o n n e c t e d   by  b r a c i n g   and   t h e r e   may  be  p r o v i d e d   a  

s o c k e t   a t   e a c h   end  of  e a c h   boom  of  a t   l e a s t   t h e   i n t e r -  

m e d i a t e   s t r u t   u n i t s   i n   t h e   s e r i e s   f o r m i n g   t h e   a r c h   f o r  

r e c e p t i o n   of   a  p i n ,   t h e r e   b e i n g   p r o v i d e d   a t   e a c h   end  o f  

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

r e g i s t e r i n g   s o c k e t s .  

P r a c t i c a l   e m b o d i m e n t s   of  t h e   i n v e n t i o n   a r e  
i l l u s t r a t e d   i n   t h e   a c c o m p a n y i n g   d r a w i n g s   i n   w h i c h   F i g .   1  

shows   one  f o r m   of  a r c h ,   F i g .   2  i l l u s t r a t e s   an  a l t e r n a t i v e  

c o n s t r u c t i o n   f o r   an  a r c h   of  t h e   same  g e n e r a l   fo rm  a s  
t h e   a r c h   of   F i g .   1  and  F i g .   3  i s   a  s e c t i o n   t h r o u g h   t h e  
l i n e   3 -3   i n   F i g .   1  and   F i g .   2  of   one  fo rm  of  s t r u t   u n i t .  

The  a r c h   i l l u s t r a t e d   i n   F i g .   1  i s   f o r m e d   o f  



s e c t i o n s   1L,  2L,  3L  and  4L  f o r m i n g   one  h a l f   of   t h e   a r c h  

and  t h e   o t h e r   s e c t i o n s   1R,  2R,  3R  and  4R  f o r m i n g   t h e  

o t h e r   h a l f   of   t h e   a r c h .   Each   s t r u t   u n i t   c o n s i s t s   o f  

o u t e r   and   i n n e r   booms  OB  and  IB  r e s p e c t i v e l y   c o n n e c t e d   b y  

b r a c i n g   5.  The  o u t e r   booms  OB  a r e   l o n g e r   t h a n   t h e   i n n e r  

booms  IB  and   a r e   d i r e c t l y   p i n - j o i n t e d   to   one  a n o t h e r  

a t   6  and   t h e   s h o r t e r   i n n e r   booms  IB  a r e   c o n n e c t e d   t o  

one  a n o t h e r   by  c o n n e c t i n g   l i n k s   7  p i n - j o i n t e d   a t   t h e i r   e n d s  

a t   8  to   t h e   i n n e r   booms  IB.  The  l o n g   s t r u t   u n i t s  

4L  and   4R  a r e   c o n s t r u c t e d   of  s e v e r a l   s h o r t e r   s t r u t   u n i t s  

c o n n e c t e d   to   one  a n o t h e r   u s i n g   c o n n e c t i n g   l i n k s   7  of   a  

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

make  an  a n g l e   of  1 8 0   w i t h   one  a n o t h e r .   T h e - o u t e r   booms  o f  

t h e   l o w e r m o s t   s e c t i o n s   1L  and  1R  a r e   v e r t i c a l   and   t h e  

c o n n e c t i n g   l i n k s   7  a r e   of  l e n g t h s   s u c h   t h a t   t h e   o u t e r  

booms  of   t h e   a d j a c e n t   s e c t i o n s   1L  and  2L  and  1R  and   2R  

a r e   i n c l i n e d   a t   an  a n g l e   to   one  a n o t h e r   of   1 9 5 ° ,   t he .   o u t e r  

booms  of   t h e   s e c t i o n s   2L  and  3L  and   2R  and  3R  a r e   i n c l i n e d  

at   an  a n g l e   to   one  a n o t h e r   o f   210°   and   t h e   o u t e r   booms  o f  

t h e  s e c t i o n s   3L  and   4L  a r e   i n c l i n e d   a t   an  a n g l e   to   o n e  

a n o t h e r   of   2 1 0 ° .   The  two  s t r u t   u n i t s   j o i n e d   a t   t h e   t o p   o f  

t h e   a r c h   f o rm  b e t w e e n   t hem  an  a n g l e   of   2 1 0 ° .   The  s e c t i o n s  

1L  and   1R  a r e   of  t h e   s h a p e   of   i n v e r t e d   r i g h t   a n g l e  

t r i a n g l e s ,   t h e i r   a p i c e s   9L  and  9R  b e i n g   c o n n e c t i b l e   t o  

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

An  a r c h   of   t h e   i n v e n t i o n   c o n s t r u c t e d   a c c o r d i n g   t o  

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

m e d i a t e   u n i t s   a t   l e a s t   h a v e  o u t e r   and   i n n e r   booms  OB  a n d  

IB  of   t h e   same  l e n g t h .   In   t h i s   c o n s t r u c t i o n   t h e   i n n e r  
booms  a r e   d i r e c t l y   p i n - j o i n t e d   to   one  a n o t h e r   a t   10  a n d  

e a c h   c o n n e c t i n g   l i n k   7  c o n n e c t s   t h e   o u t e r   booms  OB  o f  

a d j a c e n t   s t r u t   u n i t s .   In   t h i s   c o n s t r u c t i o n   s t r u t   u n i t s  
of   any  d e s i r e d   l e n g t h   c an   be  c o n s t r u c t e d   w i t h o u t   t h e   u s e  
of   c o n n e c t i n g   l i n k s .  

R e f e r r i n g   now  to  F i g .   3  t h e   o u t e r   boom  OB  a n d  
t h e   i n n e r   boom  IB  a r e   f o r m e d   of   r o l l e d   p l a t e s   t h e   p o r t i o n s  
11  of   w h i c h   a r e   p a r a l l e l   w i t h   one  a n o t h e r   and  h a v e  



c o n v e r g i n g   p o r t i o n s   12  o u t w a r d l y   t u r n e d   a t   13  to   p r o v i d e  

a  s u p p o r t i n g   s u r f a c e   14.   The  c o n v e r g i n g   p o r t i o n s  1 2   a n d  

t h e   o u t w a r d l y   t u r n e d  p o r t i o n s   13  fo rm  a  d o v e - t a i l  

c o n s t r u c t i o n   s u i t a b l e   f o r   r e c e i v i n g   an  a n c h o r a g e   b a r   f o r  

a t t a c h m e n t   of   a  c o v e r i n g   s h e e t .   The  f l a n g e s   15  and  1 6  

a r e   t h e r e   m e r e l y   f o r   s t i f f e n i n g   p u r p o s e s   and   may  h a v e  

c o n f i g u r a t i o n s   o t h e r   t h a n   t h a t   s h o w n .   The  booms  OB  and  I B  

a r e   c o n n e c t e d   by  t h e   b r a c i n g   5 .  

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

a n d  h e i g h t  c a n   be  c o n s t r u c t e d   f rom  a  few  s t a n d a r d   f o r m s   o f  

s t r u t .   Fo r   e x a m p l e   a  b u i l d i n g   w ide   w i t h   r e s p e c t   to   i t s  

h e i g h t   c an   be  c o n s t r u c t e d   as  i l l u s t r a t e d   i n   F i g .   1  b y  

f o r m i n g   t h e   s e c t i o n s   3L  and  4R  of   a  n u m b e r   of   s h o r t e r  

s t r u t   u n i t s .   By  e l i m i n a t i n g   one  or  two  o f   t h e   s h o r t e r  

s t r u t   u n i t s   t h e   b u i l d i n g   c a n   be  r e d u c e d   i n   w i d t h .   A 

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

b u i l t   by  m a k i n g   t h e   s e c t i o n s   2L  and  2 R ,  f o r   e x a m p l e ,  ,  
of  s e v e r a l   s h o r t e r   s t r u t   u n i t s .   The  p i n   j o i n t s   u s e d   t o  

c o n n e c t   t h e   v a r i o u s   s e c t i o n s   to   one  a n o t h e r   make  f o r  

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

s t r e n g t h   and   r i g i d i t y .  

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

b r a c i n g   w h i c h   may  i n c l u d e   w i n d   b r a c i n g .   A d d i t i o n a l l y   o r  

a l t e r n a t i v e l y   t h e y   may  be  c o n n e c t e d   by  p u r l i n s   l a i d  

a c r o s s   t h e   o u t e r   booms  OB  or  t h e   i n n e r   booms  IB,  t h e  

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

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



1.  A  b u i l d i n g   a r c h   made  up  of   s e v e r a l   r i g i d  

s t r u t   u n i t s   ( 1 , 2 , 3 , 4 )   e a c h   i n c l u d i n g   two  i n t e r c o n n e c t e d  

s p a c e d   b o o m s ,   ( I B , O B )   c h a r a c t e r i z e d   i n   t h a t   one  b o o m  

o n l y   of  e a c h   s t r u t   u n i t   i s   p i n - j o i n t e d   (6  or  10)  to   a  

c o r r e s p o n d i n g   boom  of  a  s u c c e s s i v e   s t r u t   u n i t   i n   t h e   f o rm  o f  

a  c h a i n   and   t h a t   c o n n e c t i n g   l i n k s   (7)  a r e   p i n - j o i n t e d  

a t   t h e i r   ends   (8)  to   t h e   a d j a c e n t   ends   of  t h e   o t h e r  

booms  of  t h e   s t r u t   u n i t s   a l s o   i n   t h e   fo rm  of   a  c h a i n  

c o n s i s t i n g   of   a  boom  and  a  c o n n e c t i n g   l i n k   o c c u r r i n g  

a l t e r n a t e l y ,   t h e   l e n g t h s   of   t h e   c o n n e c t i n g   l i n k s   (7)  a n d  

t he   r e l a t i v e   l e n g t h s   of   t h e   two  booms  ( I B , 0 B )   of   e a c h  

s t r u t   u n i t   b e i n g   s u c h   as  to  p r o v i d e   t h a t   e a c h   two  a d j a c e n t  

s t r u t   u n i t s  a r e   a t   t h e   a p p r o p r i a t e   a n g l e   to   one  a n o t h e r   t o  

c o n s t i t u t e   c h o r d s   of   an  a r c h   o f  t h e   d e s i r e d   c o n t o u r .  

2 .   A  b u i l d i n g   a r c h   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   i n   t h a t   t h e   booms  of   a t   l e a s t   s e l e c t e d   s t r u t  

u n i t s   a r e   o f   t h e   same  l e n g t h .  

3.  A  b u i l d i n g   a r c h   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   i n   t h a t   t h e   booms  of  a t   l e a s t   s e l e c t e d  

s t r u t   u n i t s   a r e   of   d i f f e r e n t   l e n g t h s .  

4.  A  b u i l d i n g   a r c h   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   i n   t h a t   t h e   a r c h   i s   s y m m e t r i c a l   a b o u t   a  

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

s t r u t   u n i t s   ( 1 , 2 , 3 , 4 )   c o n n e c t e d   to  one  a n o t h e r   so  t h a t  

t he   a n g l e s   b e t w e e n   a d j a c e n t   s t r u t s   f r o m   t h e   b o t t o m   end  o f  

t h e   h a l f   a r c h   to   t h e   t op   end  a r e   r e s p e c t i v e l y   1 9 5 ° ,   2 1 0 °  

and  2 1 0 ° ,   t h e   two  s t r u t   u n i t s   of   t h e   two  h a l f   a r c h e s  

c o n n e c t e d   a t   t h e   a p e x   of   t h e   a r c h   p r e s e n t i n g   an  a n g l e  
b e t w e e n   t h e m   of  2 1 0 ° .  

5.  A  b u i l d i n g   a r c h   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   i n   t h a t   a t   l e a s t   s e l e c t e d   s t r u t   u n i t s   of   t h e  

a r c h   a r e   made  of   s e v e r a l   s h o r t e r   s t r u t   u n i t s   j o i n e d   e n d  

to  e n d .  



6.  A  b u i l d i n g   a r c h   a c c o r d i n g  t o   c l a i m   1 ,  

c h a r a c t e r i z e d   i n   t h a t   t h e   two  s t r u t   u n i t s   ( 1 L , 1 R )   a t  

o p p o s i t e   e n d s   o f   t h e   a r c h   a r e   s h a p e d   as  i n v e r t e d   t r i a n g l e s  

when  t h e   a r c h   i s   i n   t h e   e r e c t e d   p o s i t i o n ,   t h e   a p e x   ( 9 L , 9 R )  

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

an  a n c h o r a g e .  

7.  A  b u i l d i n g   a r c h   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   i n   t h a t   a t   l e a s t   one  boom  of  a t   l e a s t  

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

p o r t i o n s   ( 1 1 )   f a s t e n e d   to  o p p o s i t e   s i d e s   of   b r a c i n g   b a r s  

(5)   a r r a n g e d   t o  i n t e r c o n n e c t   t h e   two  booms  so  t h a t   s a i d  

p o r t i o n s   ( 1 1 )   a r e   p a r a l l e l   w i t h   one  a n o t h e r   and   o t h e r  

p o r t i o n s   ( 1 2 )   w h i c h   p r o j e c t   b e y o n d   t h e   b r a c i n g   b a r s  

c o n v e r g e   to   f o rm  a  d o v e - t a i l   s h a p e   s u i t a b l e   f o r  

r e c e i v i n g   an  a n c h o r a g e   b a r   f o r   a t t a c h m e n t   o f  a   c o v e r i n g  

s h e e t .  

8.  A  b u i l d i n g   a r c h   a c c o r d i n g   to   c l a i m   7 ,  
c h a r a c t e r i z e d   i n   t h a t   t h e   t i p   p o r t i o n s   (13 )   of   t h e  

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

t u r n e d   away  f rom  one  a n o t h e r   to   f o rm  two  f l a n g e s   (14 )   l y i n g  

in   t h e   same  p l a n e .  
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