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©  A  collapsible  membrane  structure. 
(57)  A  collapsible  membrane  structure  is  devised  so  as  to 
reduce  the  total  volume  when  the  structure  is  collapsed  for 
such  as  transportation. 

The  framework  comprises  a  plurality  of  frames,  each 
frame  including  rafter  members  and  leg  members  which  are 
pivotably  coupled  through  hinge  blocks  which  are  designed 
so  as  to  withstand  the  stresses  during  the  transportation  and 
after  erection.  Since  pivoting  of  the  members  is  effected 
substantially  at  the  intersecting  points  of  the  straight  mem- 
bers,  the  overall  height  of  the  structure  is  made  smaller  than 

.  those  of  prior  art  wherein  the  members  are  conventionally 
bent  to  form  shoulder  roundness.  Further,  for  installing  or 
coupling  some  members,  retaining  members  are  designed 

CM  to  reduce  the  possibility  of  outwardly  directed  projections 
^   in  the  membrane  structure  and  attached  to  appropriate 

portions  of  the  framework  which  also  facilitate  the  erection 
CO  of  the  structure  or  attaching  of  members  to  the  framework. 
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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  an  i m p r o v e m e n t   of  a  

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

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

c o n n e c t e d   to   one  a n o t h e r ,   t h e   o u t e r   s u r f a c e s   b e i n g   c o v e r e d  

w i t h   a  m e m b r a n e   c o v e r i n g .  

I t   i s   n e c e s s a r y   t h a t   a  s t r u c t u r e   s u c h   as  a  t e m p o r a r y  

h o u s i n g   and  t h e   l i k e   be  e a s y   to   t r a n s p o r t   and  to   e r e c t .   F o r  

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

e x t e n s i b l e   a n d / o r   c o n t r a c t a b l e .   In  such   a  c o n v e n t i o n a l   f o l d a b l e  

c o n s t r u c t i o n ,   t he   l e g   m e m b e r s   a r e   a r r a n g e d   to   be  f o l d a b l e   r e -  

l a t i v e   to   t h e   r o o f   m e m b e r s   in  o r d e r   to  r e d u c e   t h e   o v e r a l l  

d i m e n s i o n s   of  t h e   s t r u c t u r e   when  i t   i s   to   be  t r a n s p o r t e d ,   s t o r e d ,  

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

m e m b e r s   a r e   b e n t   to   f o r m   t h e   j u n c t u r e   p o r t i o n   of   t h e   r o o f   a n d  

l e g s   and  t h e s e   member s   a r e   c o n n e c t e d   to  t h e   o t h e r   m e m b e r s   a t  

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

of  t r a n s p o r t a t i o n .   The  r a d i u s   of  c u r v a t u r e   of   t h e   bend   a t   t h e  

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

had  to   be  r e l a t i v e l y   l a r g e   due  to   t h e   b e n d i n g   l i m i t a t i o n   of  t h e  

m a t e r i a l   f o r   such   f r a m e   m e m b e r s .   C o n s e q u e n t l y ,   t h e   d r a w b a c k  

of  s u c h   c o n s t r u c t i o n   was  t h a t   t h e   s h i p p i n g   p a c k a g e   f o r   s u c h  

c o l l a p s i b l e   m e m b r a n e   s t r u c t u r e   became   so  b u l k y   t h a t   i t   c a u s e d  

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

d e f o r m a t i o n   a n d / o r   b r e a k a g e   of  t h e   m e m b r a n e   o r   c o m p o n e n t s .  



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

( j u n c t u r e   of  l e g s   and  r o o f   m e m b e r s )   has   n o t   b e e n   s a t i s f a c t o r y  

in  r e s p e c t   of  s t r u c t u r a l   s t r e n g t h   a n d ,   t h e r e f o r e ,   has   n o t   b e e n  

w i d e l y   a d a p t e d   f o r   p r a c t i c a l   u s e .  

F u r t h e r m o r e ,   in   t h e   c o n v e n t i o n a l   s t r u c t u r e   of   t h i s   s o r t ,  

w h e r e   c o n n e c t i o n   of  t h e   r e q u i r e d   f r a m e   m e m b e r s   was  p r o v i d e d   b y  

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

of   t h e   m e m b e r s   to   be  c o n n e c t e d ,   t h e   c o n n e c t i o n   p a r t s   t e n d e d   t o  

p r o j e c t   f rom  the   f r a m e w o r k   s u r f a c e .   Such  p r o j e c t i o n s   a r e   n o t  

d e s i r a b l e   f o r   t r a n s p o r t a t i o n   u n d e r   c o l l a p s e d   c o n d i t i o n   and  m a y  

d a m a g e   t h e   m e m b r a n e .   In  a d d i t i o n ,   s i n c e   t h e   b o l t s   a n d / o r   b a n d s  

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

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

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

F u r t h e r m o r e ,   t h e   m e m b r a n e   was  s e c u r e d   to  t h e   o u t e r s i d e  

of   t h e   f r a m e   m e m b e r s   by  m e a n s   o f   c o r d   or   t a p p i n g   s c r e w s   w i t h  

l i n e r   m e m b e r s   in  b e t w e e n .   C o n s e q u e n t l y   much  w o r k i n g   t i m e   w a s  

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

A c c o r d i n g l y ,   i t   i s   an  o b j e c t   of  t h e   i n v e n t i o n   to   p r o v i d e  

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

m e n t i o n e d   a b o v e .  

More  s p e c i f i c a l l y ,   i t   i s   t h e   o b j e c t   of   t h i s   i n v e n t i o n  

to   d e s i g n   and  p r o v i d e   a  n o v e l   and  i m p r o v e d   c o l l a p s i b l e   m e m b r a n e  

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

w i t h   m a i n t a i n i n g   t h e   s u i t a b l e   r i g i d i t y .  

A c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n ,   t h e   s o l u t i o n   t o  

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

m e a n s   w h i c h   c o n n e c t   t h e   r a f t e r   m e m b e r s   and   t h e   a d j a c e n t   l e g  

m e m b e r s   at  the  i n t e r s e c t i n g   p o i n t   of  t h e   e x t e n d e d   l i n e s   of  t h e  

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

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

i s   i n   c l o s e   c o n t a c t   w i t h   t h e   o u t e r   s u r f a c e   of   t h e   s h o u l d e r   p a r t  
c o n s i d e r a t i o n   i s   g i v e n   to   m i n i m i z i n g   t h e   number   of  p r o j e c t i o r s  

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

and  so  as  to   r e d u c e   t h e   p a c k i n g   h e i g h t ,   t h e   r a d i u s   of   c u r v a t u r e  

a t   t h e   s h o u l d e r   p a r t ,   n a m e l y   t h e   h i n g e   p o r t i o n   has   been   r e d u c e d  

to   t h e   g r e a t e s t   e x t e n t   p o s s i b l e   w i t h o u t   s a c r i f i c i n g   n e c e s s a r y  



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

s h o u l d e r   p a r t ,   i t   c o m p r i s e s   a  ma in   b o d y ,   a  f i x e d   p l a t e   a t   t h e  

l o w e r   p o r t i o n   of  t he   m a i n   body  and  a  m o v a b l e   p l a t e   p i v o t a b l y  

a t t a c h e d   to  t h e   f i x e d   p l a t e   a t   t h e   p o r t i o n   a d j a c e n t   t h e   e n d  

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

w a r d l y   o p e n e d   and  t h e   m o v a b l e   p l a t e   b e i n g   s i z e d   to  be  a d e q u a t e l y  

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

any  c l e a r a n c e   b e t w e e n   b o t h   p l a t e s   when  t h e   l e g   i s   e r e c t e d   s o  

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

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

p a r t   and  t h e   l o w e r   s u r f a c e   of   t h e   m o v a b l e   p l a t e   r e s p e c t i v e l y ,  

c o n n e c t i o n   members   a r e   a t t a c h e d   by  w e l d i n g   or  t h e   l i k e   a n d  

e x t e n d   t h e r e f r o m   and  t h e s e   c o n n e c t i o n   m e m b e r s   s e r v e   to   j o i n   t h e  

r a f t e r   m e m b e r s   or  beam  m e m b e r s   to   t h e   l e g   m e m b e r s   t h r o u g h   t h e  

m a i n   body   of   t he   s h o u l d e r   p a r t ,   i . e .   c o n n e c t i o n   b l o c k s ,   t h e  

r e s p e c t i v e   e x t e n d e d   c o n n e c t i o n   m e m b e r s   b e i n g   f i t   i n t o   t h e   r a f t e r  

m e m b e r s ,  b e a m   m e m b e r s   and  t h e   l e g   m e m b e r s   r e s p e c t i v e l y .   T h u s ,  

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

s t r u c t u r e .   By  u s i n g   a  p l u r a l i t y   of  t h e s e   s h o u l d e r   f r a m e   s t r u c -  

t u r e s   and  a u x i l i a r y   m e m b e r s   such   as  e x p a n d a b l e   and  c o n t r a c t a b l e  

b r a c i n g   m e m b e r s   or  c o n n e c t i o n   m e m b e r s ,   and  w i t h   use   of  s o m e  

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

s t r u c t u r e s   may  be  c o l l a p s i b l y   j o i n e d   to   f o rm  a  w h o l e   f r a m e w o r k .  

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

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

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

work   e v e n   a t   t h e   t i m e   o f   f r a m e   m e m b e r s   b e i n g   f o l d e d   may  b e  

o b t a i n e d .  

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

made  s t i l l   more  c o m p a c t   in  s i z e   and  e a s y   to   c o l l a p s e ,   y e t   h a v i n g  
s u f f i c i e n t   s t r e n g t h   w i t h   a d d i t i o n a l   u se   of  c o n n e c t o r   h i n g e  
b l o c k s   a t   t h e   r i d g e   p a r t   of  t h e   f r a m e s .  

Now  r e f e r r i n g   to  t h e   s o l u t i o n   a c c o r d i n g   to   t h e   p r e s e n t  
i n v e n t i o n   to  e l i m i n a t e   t h e   s e c o n d l y   m e n t i o n e d   d r a w b a c k   of  t h e  

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

and  f u n c t i o n   a r e   u s e d   as  a  means   to  c o n n e c t   t h e   r e q u i r e d   a u x i l i a r y  
m e m b e r s   or  t h e   l i k e   to   t h e   f r a m e w o r k .   The  r e t a i n i n g   m e m b e r s  

a r e   f i x e d   b e f o r e h a n d   to   t h e   r e q u i r e d   f r a m e   m e m b e r s   a t   s u c h  



l o c a t i o n   as  w i l l   come  i n w a r d l y   or  l a t e r a l l y   when  t h e y   a r e  

i n s t a l l e d   in  t h e   f r a m e w o r k   e x c e p t   f o r   t h e   p o r t i o n s   n e c e s s a r y   t o  

be  f a c i n g   o u t w a r d l y   s u c h   as  f o r   s e c u r i n g   t h e   m e m b r a n e .   A c c o r d -  

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

of   a t t a c h i n g   p a r t   p r o j e c t i n g   o u t w a r d l y   may  be  r e d u c e d   w h i l e   t h e  

a u x i l i a r y   m e m b e r s   may  be  f i r m l y   a t t a c h e d .   The  r e t a i n i n g   m e m b e r  

i s   f o r m e d   in  c h a n n e l   c o n f i g u r a t i o n   in  s e c t i o n   o r ,   as  r e q u i r e d ,  

in   c h a n n e l - l i k e   c o n f i g u r a t i o n   w i t h   t h e   c o r n e r s   b e i n g   made  r o u n d .  

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

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

c o r r e s p o n d   to  t h e   s i z e   of   t he   s h a n k   of   t h e   b o l t   and  one  e n d  

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

e n o u g h   f o r   t he   h e a d   of   t h e   b o l t   to  p a s s   t h r o u g h .  

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

r e q u i r e d   a u x i l i a r y   m e m b e r s ,   a  r e t a i n i n g   member   h a v i n g   c h a n n e l -  

s h a p e d   s e c t i o n   may  be  p r o v i d e d   w i t h   a  s p a c e   to   e n a b l e   t h e  

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

i s   f o r m e d   so  as  to  be  o p e n i n g   a t   one  end  e d g e   of  t h e   r e t a i n i n g  

member   to   r e c e i v e   t h e   s h a n k   of   t h e   b o l t   a t   t h e  e n d   edge  as  movable  to  t h e  

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

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

r e c e i v e   t h e   b o l t   s h a n k   o r   t h r e a d e d   p a r t   of  t h e   b o l t   and  o n e  

end   t h e r e o f   b e i n g   b e n t   to   f o rm  a  l o c k i n g   p r o j e c t i o n   i s   u s e d   i n  

c o m b i n a t i o n   w i t h   t h i s   r e t a i n i n g   member .   T h i s   c o m b i n a t i o n   p r o v i d e s  

e a s i e r   a s s e m b l y ,   and  more   s t a b l e   c o n s t r u c t i o n .  

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

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

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

f r a m e w o r k   i s   to  p r o v i d e   a  r e t a i n i n g   member   of  c h a n n e l - l i k e  

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

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

one   end  of   t he   s l o t   b e i n g   o p e n e d   a t   t h e   end   e d g e   o f   t h e   r e t a i n i n g  
member   or   p r o v i d e d   w i t h   a  t h r o u g h - b o r e   a d a p t e d   to  r e c e i v e   t h e  

h e a d   of  t h e   b o l t .   A  p l u r a l i t y   of  such   r e t a i n i n g   m e m b e r s   a r e  

s p a c e d   on  t he   o u t e r   s u r f a c e   of  t he   f r a m e w o r k   and  b o l t s   a r e  
i n s e r t e d   in   t h e   l o n g i t u d i n a l   s l o t   to  s t a n d   up  t h e r e f r o m ,   w h i l e  

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

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



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

and  f i r m l y   s e c u r e d   to   t h e   f r a m e w o r k   by  m e a n s   of   t h e   s t a n d i n g  

b o l t s .   F u r t h e r m o r e ,   i f   t h e   r e t a i n i n g   m e m b e r s   a r e   p r o p e r l y  

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

w i l l   p r o j e c t   f rom  t h e   f r a m e w o r k ,   and  t h u s   t h e   n u m b e r   of  p r o j e c -  

t i o n s   f rom  t h e   f r a m e w o r k   may  be  s u b s t a n t i a l l y   r e d u c e d .   At  t h e  

same  t i m e ,   t h i s   p r o v i s i o n   may  p r o v i d e   many  o t h e r   a d v a n t a g e s  

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

f r a m e w o r k   i s   e x t e n d e d   and  e r e c t e d   to  be  c o v e r e d   w i t h   t h e   m e m b r a n e  

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

t h e   r e t a i n i n g   m e m b e r s   c o n t a c t i n g   t h e   m e m b r a n e   e x c e p t   f o r   t h o s e  

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

m e m b r a n e   b e i n g   d a m a g e d   may  be  s u b s t a n t i a l l y   a v o i d e d .   T h e  

i n v e n t i o n   w i l l   be  f u r t h e r   e x p l a i n e d   h e r e i n a f t e r   f o l l o w i n g   t h e  

b r i e f   e x p l a n a t i o n   of  t h e   d r a w i n g s   s u m m a r i z e d   b e l o w .  

F i g .   1  i s   a  p e r s p e c t i v e   v i e w   p a r t i a l l y   b r o k e n   of  a n  

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

t h e   p r e s e n t   i n v e n t i o n ;  

F i g .   2  i s   a  s e r i e s   of  e n l a r g e d   s e c t i o n a l   v i e w s   i l l u s t r a t i n g  

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

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

p r e s e n t   i n v e n t i o n ,   in  w h i c h :  

F i g .   2A  i l l u s t r a t e s   an  e m b o d i m e n t   w h e r e i n   t h e   p in   a n d  

b o l t   a r e   p r o v i d e d   a t   t h e   s i d e   to  be  f o l d e d ;  

F i g .   2B  i l l u s t r a t e s   an  e m b o d i m e n t   w h e r e i n   t h e   p in   i s  

p r o v i d e d   a t   t h e   s i d e   to  be  f o l d e d ,   w h i l e   t h e   b o l t   i s   a t   t h e  

o p p o s i t e   s i d e ,   v i z .   o u t e r   s i d e ;  

.  F i g .   2C  i l l u s t r a t e s   an  e m b o d i m e n t   w h e r e i n   b o t h   b o l t   a n d  

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

of   t h e   c o n n e c t i o n   b l o c k ;  

F i g .   3  i s   a  f r o n t   v i e w   of  t h e   p o r t i o n   w h e r e   t he   f r a m e  

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

t h e   p r e s e n t   i n v e n t i o n   a r e   f o l d e d   a t   t h e   s h o u l d e r   b l o c k ;  

F i g .   4  i s   a  p e r s p e c t i v e   v i e w   of  an  e m b o d i m e n t   of  t h e  

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

F i g .   5  i s   a  f r o n t   v i e w   s h o w i n g   how  t h e   l e g   members   o n  

b o t h   s i d e s   a r e   f o l d e d   i n w a r d l y   a t   t he   s h o u l d e r   b l o c k s   to  be  u s e d  

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



i n v e n t i o n ;  

F i g .   6  i s   a  f r o n t   v i e w   i l l u s t r a t i n g   t h e   e m b o d i m e n t   w h e r e  

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

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

F i g .   7  shows  v a r i o u s   e m b o d i m e n t s   of   r e t a i n i n g   m e m b e r s   t o  

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

p r e s e n t   i n v e n t i o n ,   w h e r e i n ,  

F i g .   7A  i s   a  p e r s p e c t i v e   v i e w   s h o w i n g   an  e m b o d i m e n t  

i n c l u d i n g   a  b o l t   and  a  n u t ;  

F i g .   7B  i s   a  p l a n   v i e w   s h o w i n g   a n o t h e r   e m b o d i m e n t   of  t h e  

r e t a i n i n g   m e m b e r ;  

F i g .   7C  i s   a  p e r s p e c t i v e   v i e w   of  s t i l l   a n o t h e r   e m b o d i m e n t  

of   t h e   r e t a i n i n g   m e m b e r ;  

F i g .   8  i l l u s t r a t e s   a  c o n n e c t i o n   a s s e m b l y   to  be  u s e d   f o r  

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

i n v e n t i o n ,   w h e r e i n ,  

F i g .   8A  i s   a  p e r s p e c t i v e   v i e w   t h e r e o f ;  

F i g .   8B  i s   a  s i d e   v i e w   s h o w i n g   how  t h e   a s s e m b l y   i s   u s e d ;  

F i g .   9  i l l u s t r a t e s   a n o t h e r   e m b o d i m e n t   of   a  c o n n e c t i o n  

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

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

F i g .   9A  i s   a  p e r s p e c t i v e   v i e w   s h o w i n g   t h e   c o m p o n e n t s  

i n c l u d i n g   b o l t ,   e t c ;  

F i g .   9B  shows  t h e   l i n e r   m e m b e r ;  

F i g .   9C  i s   a  p a r t i a l l y   s e c t i o n e d   s i d e   v i e w   s h o w i n g   h o w  

t h e   r e t a i n i n g   member  i s   u s e d ;   a n d  

F i g .   10  i s   an  e x p l a n a t o r y   p e r s p e c t i v e   v i e w   s h o w i n g   t h e  

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

and  so  f o r t h   i l l u s t r a t e d   in   F i g .   9  w h e r e i n ,  

F i g .   10A  i s   an  o v e r a l l   p e r s p e c t i v e   v i e w ;  

F i g .   10B  i s   a  p e r s p e c t i v e   v i e w   s h o w i n g   an  e x a m p l e   of   t h e  

m e m b r a n e   p r o v i d e d   w i t h   h o l e s   f o r   b o l t s   a t   p r e d e t e r m i n e d   p o s i t i o n s .  

Now,  t h e   p r e s e n t   i n v e n t i o n   w i l l   be  f u r t h e r   d e s c r i b e d  

h e r e i n a f t e r   w i t h   r e f e r e n c e   to   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  

F i g .   1,  n u m e r a l   1  d e s i g n a t e s   f r a m e w o r k ,   n u m e r a l   2  d e s i g n a t e s   t h e  

c o n n e c t i o n   b l o c k   u s e d   to   j o i n   t h e   l e f t   and  r i g h t   r a f t e r   m e m b e r s  

a t   t h e   t o p   of  t h e   r o o f   r i d g e ,   and  n u m e r a l   3  d e s i g n a t e s   t h e   s h o u l d e r  

b l o c k s   on  b o t h   o p p o s i t e   s i d e s   c o m p r i s i n g   a  h i n g e   5  a t   t h e   l o w e r  



p a r t   t h e r e o f   and  s e r v i n g   to   c o n n e c t   t he   r a f t e r   m e m b e r s   4  a n d  

t h e   l e g   m e m b e r s   6.  In  c a s e   t h a t   i t   i s   d e s i r a b l e   to   s t r e n g t h e n  

t h e   r o o f ,   a  beam  member  7  i s   p r o v i d e d ,   and  the   r o o f   may  be  m a d e  

of   a  t r u s s   s t r u c t u r e   by  a t t a c h i n g   a  number   of  s u p p o r t   m e m b e r s  

9  v i a   some  c o n n e c t i o n   m e a n s   8  and   c o n n e c t e d   a t   b o t h   e n d s   t o  

t h e   t o p   of  t h e   l e g   m e m b e r s   6  and   t h e   end  of  t he   r a f t e r   m e m b e r s  

4  t h r o u g h   t h e   s h o u l d e r   b l o c k s   3.  As  i t   w i l l   be  s e e n ,   in   t h i s  

e m b o d i m e n t ,   t h e   f r a m e   m e m b e r s   a r e   a d a p t e d   to  be  f o l d e d   a t   t h e  

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

o f   e x t e n d e d   l i n e s   of  t h e   s t r a i g h t   p a r t s   of  b o t h   r a f t e r   and  l e g  

m e m b e r s .   As  i l l u s t r a t e d   in  t h e   e n l a r g e d   d e t a i l s   in  F i g .   2 A ,  

2B  and  2C,  t h e   r e a r   s i d e   of   t h e   s h o u l d e r   b l o c k   3  may  be  m a d e  

r e m a r k a b l y   s m a l l e r   in  t h e   r a d i u s   of  c u r v a t u r e   ( shown  a t   3")  t h a n  

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

f o r m e d   by  b e n d i n g   of   t h e   e l o n g a t e d   m a t e r i a l .   F u r t h e r m o r e ,   a t  

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

5  c o m p r i s i n g   a  f i x e d   p l a t e   " p " ,   a  m o v a b l e   p l a t e   "q"  and  a  p i n  

" r " .   From  t h e   b o t t o m   s u r f a c e   o f   t h e   f i x e d   p l a t e   "p"  of  t h e  

s h o u l d e r   b l o c k   3,  t h e   l o w e r   e d g e   p a r t   " p ' "   e x t e n d s   d o w n w a r d l y  

a p p r o x i m a t e l y   a t   r i g h t   a n g l e   to   s a i d   b o t t o m   s u r f a c e   so  t h a t  

s a i d   m o v a b l e   p l a t e   "q"  may  be  p i v o t a b l y   a t t a c h e d   to   s a i d   l o w e r  

e d g e   p a r t   " p ' "   t h r o u g h   a  p i n   " r " .   In  o r d e r   to  c o n n e c t   t h e  

r a f t e r   member   4  and  l eg   member   6  or  t h e   beam  member   7  w h e n  

r e q u i r e d ,   w i t h   t h e   s h o u l d e r   b l o c k   3,  t he   c o n n e c t i o n   m e m b e r s   3 '  

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

a n g u l a r   p o s i t i o n   and  to   t h e   c o n n e c t i o n   member s   3'  a r e   c o n n e c t e d  

t h e   c o r r e s p o n d i n g   f r a m e   m e m b e r s ,   i . e .   r a f t e r   m e m b e r s   4,  l e g  

m e m b e r s   6  and  t h e   beams   7.  As  i l l u s t r a t e d ,   t h e   c o n n e c t i o n  

.members   3'  f o r   t h e   l eg   f r a m e   m e m b e r s   6  in  p a r t i c u l a r   a r e   s e c u r e d  

to  t h e   m o v a b l e   p l a t e   9  by  a  s u i t a b l e   m e t h o d   s u c h   as  w e l d i n g .  

In  t h i s   m a n n e r ,   v a r i a t i o n   i s   p r o v i d e d   w i t h   r e g a r d   to   t h e   r e l a t i v e  

p o s i t i o n s   of  a t t a c h i n g   t h e   p in   or   b o l t   to   t h e   r e s p e c t i v e   f i x e d  

and  m o v a b l e   p l a t e s .   N a m e l y ,   F i g .   2A  shows  an  e x a m p l e   w h e r e  

b o t h   the   p i n   " r "   and  t he   b o l t   13  a r e   p r o v i d e d   a t   i n n e r   s i d e   o f  

t h e   s h o u l d e r   b l o c k   3.  F i g .   2B  shows   an  e x a m p l e   w h e r e   t he   b o l t  

i s   p r o v i d e d   a t   t h e   o u t e r   s i d e   of  t h e   s h o u l d e r   b l o c k   3,  w h i l e  

F i g .   2C  shows  an  e x a m p l e   w h e r e   t h e   b o l t   13  i s   p r o v i d e d   c o m p l e t e l y  
o u t s i d e   of  t h e   s h o u l d e r   b l o c k   b u t   i n w a r d l y   of  t h e   f r a m e w o r k .  



In  t h e   m e a n t i m e ,   t h e r e   a r e   a  v a r i e t y   of  c o n s t r u c t i o n s   in   r e s p e c t  

of   t h e   p i v o t i n g   p i n   and  i t s   r e l a t i v e   p a r t .   N a m e l y ,   as  shown  i n  

F i g .   2C,  t h e   d i s t a l   end   o f   t h e   m o v a b l e   p l a t e   "q"  i s   b e n t   r o u n d  

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

member   6  to  fo rm  a  h o l e   f o r   r e c e i v i n g   t h e   p i n   " r "   o r   t h e   d i s t a l  

end   of   t h e   f i x e d   p l a t e   p  i s   s u i t a b l y   b e n t   ( n o t   shown)   to   f o r m  

s u c h   a  h o l e   or  o t h e r   m e t h o d s   w i l l   be  a v a i l a b l e .  

F i g .   3  shows  how  t h e   l e g   member   6  i s   f o l d e d   a t   t h e  

s h o u l d e r   b l o c k   so  as  to   r e d u c e   t h e   b u l k i n e s s   of  t h e   f r a m e  

s t r u c t u r e .   F i g .   4  i s   a  p e r s p e c t i v e   v i e w   s h o w i n g   t h e   d e t a i l   o f  

t h e   s h o u l d e r   b l o c k   3  and   t h e   c o n d i t i o n   w h e r e   t h e   m o v a b l e   p l a t e  

h a s   b e e n   swung  o u t   w i t h   t h e   p i n   "r"   as  t h e   p i v o t i n g   c e n t e r .  

N u m e r a l   13'   d e s i g n a t e s   t h e   b o r e   f o r   t h e   b o l t .   T h i s   p a r t i c u l a r  

c a s e   e x e m p l i f i e s   t h e   e x a m p l e   w h e r e   t h e   m o v a b l e   p l a t e   "q"  i s   o f  

r e l a t i v e l y   t h i c k   m a t e r i a l   and  when  t h e   l e g   member   6  i s   c o n n e c t e d  

and  t i g h t e n e d   w i t h   t h e   b o l t   13,   t he   p l a t e   "q"  i s   a d e q u a t e l y  

a c c o m m o d a t e d   in  t h e   b o x - l i k e   s p a c e   p r o v i d e d   by  t h e   l o w e r   e d g e  

p a r t   " p ' " ,   t h u s   a f f o r d i n g   a  s t u r d y   c o n s t r u c t i o n .   Now,  F i g .   5 

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

t h e   f r a m e w o r k   1  u s e d   f o r   t h e   c o l l a p s i b l e   m e m b r a n e   s t r u c t u r e   o f  

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

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

15  and  16  to   become   r e a d y   f o r   s t o r a g e   o r   t r a n s p o r t a t i o n .   Due  

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

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

p o s s i b l e   to  m i n i m i z e   t h e   b u l k i n e s s   of   t h e   f r a m e w o r k   in   t h e  

v e r t i c a l   d i r e c t i o n   as  v i e w e d   in   F i g .   5  when  t h e   l e g s   a r e   f o l d e d .  

F u r t h e r m o r e ,   due   to   t h e   f a c t   t h a t   t h e   h i n g e   s t r u c t u r e  

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

h i n g e   t y p e   s t r u c t u r e   w h e r e i n   two  p a r t s ,   e a c h   c o m p r i s i n g   a  s e r i e s  

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

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

may  a f f o r d   s u f f i c i e n t   s t r e n g t h   a g a i n s t   t h e   s t r e s s   w o r k i n g   a t  

t h e   f o l d i n g   p a r t ,   w h e r e b y   t h e r e   i s   l e s s   p o s s i b i l i t y   of  t h e   h i n g e  

p a r t   b e i n g   d a m a g e d   due  to  i r r e g u l a r   or  i n c i d e n t a l   e x t e r n a l   f o r c e  

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

m e m b r a n e   s t r u c t u r e .  

Now  p r o c e e d i n g   to   F i g .   6  s h o w i n g   a n o t h e r   m o d i f i c a t i o n   o f  



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

f r a m e   s t r u c t u r e   w i t h   u se   of  a  r i d g e   b l o c k   2a  c o m p r i s i n g   2  s e t s  

o f   h i n g e   m e a n s   5a,  5a  in  a  s i m i l a r   m a n n e r   to  F i g .   2  as  t h e  

c o n n e c t i o n   means   a t   t h e   t o p   of  t h e   r i d g e   of   t h e   r i g h t   and  l e f t  

r a f t e r   m e m b e r s   4,  4  i s   shown  in  a  c o n d i t i o n   s u i t a b l e   f o r   t r a n s -  

p o r t a t i o n .   N a m e l y ,   s i n c e   t h e   c o n n e c t i n g   r i d g e   b l o c k   2a  c o m p r i s e s  

2  s e t s   of   h i n g e   means   5a  and  t h e   r a f t e r   m e m b e r s   4  may  b e  p i v o t a b l y  

moved   r e l a t i v e   to  t he   r i d g e   b l o c k   2a  t h r o u g h   s a i d   h i n g e   m e a n s ,  
t h e   r a f t e r   m e m b e r s   4,  4  may  be  p i v o t e d   to   be  in   a  s u b s t a n t i a l l y  

s t r a i g h t   l i n e ,   w h e r e b y   t h e   h e i g h t   of   t he   f r a m e w o r k   may  b e  

r e m a r k a b l y   r e d u c e d   c o m p a r e d   w i t h   t h e   c o n v e n t i o n a l   o n e .   The  b o l t  

13a  w i l l   be  u s e d   to  r e i n s t a t e   t h e   r a f t e r   m e m b e r s   to   t he   r o o f  

s h a p e .   In  F i g .   6,  t h e   beam  s i m i l a r   to   t h e   beam  7  in   F i g .   1  i s  

e l i m i n a t e d ;   h o w e v e r ,   i t   may  be  u s e d   p r o v i d e d   t h a t   e a c h   beam  m a y  
be  s e p a r a t e d   to  a g r e e   w i t h   t he   e x t e n d e d   c o n d i t i o n   of   the   r a f t e r  

m e m b e r s .  

F i g s .   7  and  8  i l l u s t r a t e   e x a m p l e s   of   a  r e t a i n i n g   m e m b e r  

to   p r o v i d e   e a s i e r   c o n n e c t i o n   of  t h e   r e q u i r e d   f r a m e   m e m b e r s  

a n d / o r   a u x i l i a r y   m e m b e r s   and  e n a b l e   i t   to   r e d u c e   p r o j e c t i o n   o f  

s u c h   r e t a i n i n g   member s   o u t w a r d l y   of   t he   f r a m e w o r k .   F i g .   7 

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

r e t a i n i n g   member   to  be  u s e d   as  t h e   c o n n e c t i n g   m e a n s   a t   t h e  

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

r e i n f o r c e m e n t   member s   a n d / o r   a u x i l i a r y   m e m b e r s   and  t h e   l i k e   a r e  

to   be  a t t a c h e d .   F i g .   7A  i s   a  p e r s p e c t i v e   v i e w   of   s u c h   r e t a i n i n g  

member   a s s e m b l y   and  i f   . such   a s s e m b l i e s   a r e   f i x e d   b e f o r e h a n d   a t  

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

to   be  c o n n e c t e d   w i t h   o t h e r   m e m b e r s ,   t h e   o t h e r   m e m b e r s   w o u l d   b e  

e a s i l y   c o n n e c t e d   w i t h   use   of  t h e   b o l t   13b .   F u r t h e r m o r e ,   a s  

shown  in  F i g .  7 A ,   i f   a  l o n g i t u d i n a l   s l o t   " i "   d i m e n s i o n e d   t o  

a c c o m m o d a t e   t he   s h a n k   of  t h e   b o l t   13b  i s   p r o v i d e d   t o g e t h e r   w i t h  

a  b o r e   " j "   a t   one  end  of   t h e   s l o t   and  a d a p t e d   to   p a s s   t he   h e a d  

of  t h e   b o l t   t h e r e t h r o u g h ,   i t   w i l l   be  p o s s i b l e   to   q u i t e   e f f i c i e n t l y  

c o n n e c t   t h e   o t h e r   m e m b e r s .   F u r t h e r m o r e ,   by  p r o v i d i n g   a  s u b - g u i d e  
"k"  u n d e r n e a t h   t he   b o l t   h e a d   w h i c h   i s   a d a p t e d   to   s l i d e   b u t   n o t  

to   r o t a t e   in  t he   s l o t   " i " ,   a t   t h e   l o w e r   p a r t   of   t h e   b o l t   h e a d ,  

e f f i c i e n t   t i g h t e n i n g   of  t h e   n u t   i s   made  e a s y   b e c a u s e   t he   s u b - g u i d e  



"k"  w i l l   s e r v e   to   p r e v e n t   t h e   b o l t   f r om  b e i n g   t u r n e d .   As  a n  

a l t e r n a t i v e ,   w i t h   a  r e t a i n i n g   member   8b  shown  in  F i g .   7B,  i t  

i s   p o s s i b l e   to   make  one  end  of   t h e   l o n g i t u d i n a l   s l o t   " i "   o p e n  

to   p r o v i d e   s u c h   s l o t s   a t   two  p l a c e s .   T h i s   c o n f i g u r a t i o n   w i l l  

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

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

to   f a s t e n   some  member s   s e c u r e l y ,   two  b o l t s   may  be  u s e d   f o r  

f i x i n g   p u r p o s e s   so  as  to  r e d u c e   t h e   p o s s i b i l i t y   of   m i s s i n g   b o l t s  

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

a t   8c  in   F i g .   8C  s a f e t y   may  be  i n c r e a s e d   by  u s i n g   an  a u x i l i a r y  

p l a t e   "n"  h a v i n g   a  s t o p p e r   "m"  and   p r o v i d i n g   a  b o r e   "m'"   f o r  

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

b o r e   of   t h e   a u x i l i a r y   p l a t e   " n " ,   t h e n   t h e   b o l t   13b  may  n o t   t e n d  

to   move  t o w a r d   t h e   t h r o u g h - b o r e   " j "   w h e r e   t h e   b o l t   may  be  l o o s e n e d  

f r o m   t h e   r e t a i n i n g   m e m b e r .  

Now,  r e f e r e n c e   i s   made  to   F i g .   8  in   w h i c h   t h e   r e t a i n i n g  

member   8d  s i m i l a r   to  t h e   one   shown  in   F i g .   7B  is   u s e d   as  t h e  

c o n n e c t i o n   m e a n s .   In  t h i s   c a s e ,   as  shown  in  F i g .   8B,  t h e  

r e t a i n i n g   member   i s   f i x e d   to   t h e   l e g   member   6  f o r   e x a m p l e ,  

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

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

c a s e ,   i t   i s   u s e d   to  c o n n e c t   a  p i p e   23  to   t h e   l e g   member   6 

by  m e a n s   o f   a  b o l t   22a  and  a  n u t   22b .   And  by  u s e   o f   l i n e r  

p l a t e   21  h a v i n g   a  b e n t   l o c k i n g   p r o j e c t i o n   2 1 ' ,   i t   w i l l   s u b s t a n -  

t i a l l y   a v o i d   t h e   p o s s i b i l i t y   o f   t h e   b o l t   22a  t e n d i n g   to   m o v e  

t o w a r d   t h e   open   end  of   t h e   l o n g i t u d i n a l   s l o t   d u r i n g   u s e ,   t h u s  

e a s i l y   p r o v i d i n g   a  q u i t e   s a f e   c o n s t r u c t i o n .  

F u r t h e r m o r e   by  p r o v i d i n g   t h e s e   r e t a i n i n g   m e m b e r s   a t  

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

m e m b e r s   f o r m i n g   t h e   t r u s s   c o n s t r u c t i o n   f o r   t h e   r o o f   o r   t he   l e g  
m e m b e r s   to   be  f o l d e d   c o n d i t i o n   as  shown  in  F i g s .   3,  5  or   6,  i t  

i s   p o s s i b l e   to  r e d u c e   t h e   p o s s i b i l i t y   t h a t   t h e s e   r e t a i n i n g  
m e m b e r s   may  p r o j e c t   o u t w a r d l y   of   t h e   f r a m e w o r k   or   may  c a u s e  
i n t e r f e r e n c e   w i t h   t h e   o t h e r   e l e m e n t s   when  t h e   m e m b r a n e   s t r u c t u r e  

i s   f o l d e d   and  c o l l a p s e d .   I t   i s   a l s o   p o s s i b l e   to   r e d u c e   t h e  

b u l k i n e s s   of   t h e   membrane   s t r u c t u r e   when  c o l l a p s e d   by  m a k i n g  

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

m e a n s   b e t w e e n   t h e   r a f t e r   member   and  l e g   member  s m a l l e r   t h a n   t h a t  



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

i s   done   c o n v e n t i o n a l l y ,   r e s u l t i n g   in  c o n v e n i e n c e   in  s t a c k i n g  

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

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

p o r t a t i o n   c o s t .  

R e f e r e n c e   i s   t h e n   made  to  F i g s .   9  and   10  i l l u s t r a t i n g  

a n o t h e r   fo rm  of  t h e   r e t a i n i n g   member   and  t h e   c o l l a p s i b l e   m e m b r a n e  

s t r u c t u r e .   In  t h i s   e m b o d i m e n t ,   t h e   r e t a i n i n g   m e m b e r s   8e  h a v i n g  

b o t h   ends   made  r o u n d   as  shown  in  F i g .   9A  a r e   s e c u r e d   to   t h e  

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

p o s i t i o n s   and  t h e   b o l t s   13d  a r e   p r o v i d e d   b e f o r e h a n d   to  s t a n d  

t h r o u g h   t h e   l o n g i t u d i n a l   s l o t   " i " ,   w h i l e   t h e   t h r o u g h - h o l e s   31  

a r e  p r o v i d e d   b e f o r e h a n d   in  t h e   m e m b r a n e   12  a t   t h e   p o s i t i o n s   a n d  

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

i s   s p r e a d   o v e r   t he   f r a m e   m e m b e r s   in  a  m a n n e r   to  m a t c h   w i t h   t h e  

p o s i t i o n s   of  t h e   b o l t s   and  t h e   h o l e s   in  t h e   m e m b r a n e   and  t h e  

n u t s   22  a re   t i g h t e n e d   on  t h e   b o l t s   13d  w i t h   t h e   w a s h e r s   2 3 ,  

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

F i g .   9B  shows  an  a u x i l i a r y   p l a t e   " n " .   Use  of   t h i s   a u x i l i a r y  

p l a t e   makes   i t   p o s s i b l e   to  p r e v e n t   t h e   b o l t   13d  f rom  d i s l o c a t i n g  

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

p a s s e d   t h r o u g h .   F i g .   9C  shows  in   s e c t i o n   an  e x a m p l e   of  a t t a c h i n g  

t h e   m e m b r a n e   to  t h e   r a f t e r   m e m b e r ,   in  w h i c h   t h e   r e t a i n i n g   m e m b e r s  

8e  a r e   p r o v i d e d   on  t h e   r a f t e r   m e m b e r s   4  and  t h e   m e m b r a n e   12  i s  

p l a c e d   o v e r   t h e   r a f t e r   m e m b e r s   w i t h   t h e   t h r o u g h   h o l e s   31  of  t h e  

m e m b r a n e   a l i g n e d   w i t h   t h e   b o l t   and  t h e n   t h e   w a s h e r s   23  a r e   p u t  

on  t h e   r e t a i n i n g   m e m b e r s   and  f i n a l l y   t h e   n u t s   22  a r e   u s e d   t o  

t i g h t l y   s e c u r e   t h e   m e m b r a n e .   F i g .   10B  s h o w s   how  t h e   m e m b r a n e  

can   be  made  much  s t r o n g e r   and  e a s i e r   to  i n s t a l l ,   t h u s   i m p r o v i n g  

w o r k i n g   e f f i c i e n c y .   Such  a  m e m b r a n e   i n c l u d e s   t h e   t h r o u g h - h o l e s  
31  f o r   r e c e i v i n g   b o l t s   and  i s   c o n f i g u r e d   to  e n c l o s e   b a n d s   32 

made  of  h a r d   p l a s t i c   or   m e t a l   p l a t e   w r a p p e d   i n t e g r a l l y   w i t h   t h e  

m e m b r a n e ,   t h r o u g h - h o l e s   31  b e i n g   p r o v i d e d   t h r o u g h   t h e   p l a s t i c  
b a n d s   as  w e l l .   The  r e t a i n i n g   m e m b e r s   8 e  t o   be  p r o v i d e d   a t  

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

s t r u c t u r e   of  t he   p r e s e n t   i n v e n t i o n   a r e ,   as  e a r l i e r   m e n t i o n e d ,  
made  r o u n d   a t   t h e   c o r n e r   p o r t i o n s   to   p r o v i d e   v a r i o u s   a d v a n t a g e s  

s u c h   as  i m p r o v i n g   t h e   w o r k i n g   e f f i c i e n c y   f o r   a t t a c h i n g   t h e  



m e m b r a n e ,   a v o i d i n g   t h e   p o s s i b i l i t y   of  damage   t o  t h e   m e m b r a n e  

and   so  f o r t h .  

The  p r e s e n t   i n v e n t i o n   h a s   been   e x p l a i n e d   in  d e t a i l  

r e f e r r i n g   to  t h e   s p e c i f i c   e m b o d i m e n t s ;   h o w e v e r ,   i t   s h o u l d   b e  

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

r e a d i l y   a v a i l a b l e   to   t h o s e   s k i l l e d   in   t h e   a r t   w i t h i n   t h e   s c o p e  
and  s p r i t   of   t h e   i n v e n t i o n   d e f i n e d   in   t h e   c l a i m s   a p p e n d e d  

h e r e w i t h .  



1.  A  c o l l a p s i b l e   m e m b r a n e   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   f r a m e   m e m b e r s   i n c l u d i n g   r a f t e r   m e m b e r s  

j o i n e d   a t   t h e   r i d g e   and  l e g   m e m b e r s ;  

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

m e m b e r s   c o l l a p s i b l y   in  one  d i r e c t i o n   to   fo rm  a  f r a m e w o r k ;  

means   to   f i x   s a i d   f r a m e   m e m b e r s   in  t h e i r   e x t e n d e d  c o n d i -  

t i o n ;  

a  f l e x i b l e   m e m b r a n e   to   c o v e r   s a i d   f r a m e w o r k   in  t h e i r  

e x t e n d e d   c o n d i t i o n ,   c h a r a c t e r i z e d   in  t h a t   t he   c o n n e c t i o n   b l o c k s  

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

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

h i n g e   a s s e m b l y   a d a p t e d   to  c o n n e c t   s a i d   r a f t e r   member   and  s a i d  

l e g   member   to  p i v o t   r e l a t i v e   to   e a c h   o t h e r .  

2.  A  c o l l a p s i b l e   m e m b r a n e   s t r u c t u r e   as  d e f i n e d   in  C l a i m   1 

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

r o u n d e d  c o r n e r   o f   a  s m a l l   r a d i u s   and  a  p l a t e   member   i s   p i v o t a b l y  

a t t a c h e d   to  s a i d   b l o c k ,   s a i d   p i v o t a b l e   p l a t e   member   b e i n g   o f  

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

a  b o x - l i k e   s p a c e   a d a p t e d   to  s u n g l y   r e c e i v e   s a i d   p i v o t a b l e   p l a t e  

when  i t   i s   p i v o t e d .  

3.  A  c o l l a p s i b l e   m e m b r a n e   s t r u c t u r e   as  d e f i n e d   in  C l a i m   1 

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

r o o f   by  r i d g e   c o n n e c t i o n   b l o c k s   e a c h   c o m p r i s i n g   two  p i v o t a b l e  

h i n g e   means   so  t h a t   t h e   r a f t e r  m e m b e r s   are  p i v o t a b l e   r e l a t i v e  

to  s a i d   r i d g e   c o n n e c t i o n   b l o c k .  

4.  A  c o l l a p s i b l e   m e m b r a n e   s t r u c t u r e   as  d e f i n e d   in   C l a i m   1 

w h e r e i n   r e t a i n i n g   m e m b e r s   a r e   a t t a c h e d   a t   a p p r o p r i a t e   p r e d e t e r -  
m i n e d   p o r t i o n s   of  t h e   members   c o n s t i t u t i n g   s a i d   f r a m e w o r k ,  

e a c h   of  s a i d   r e t a i n i n g   m e m b e r s   i s   f o r m e d   to  have   a  c h a n n e l - l i k e  

s e c t i o n   and  i n c l u d e s   a  l o n g i t u d i n a l   s l o t ,   one  end  of  s a i d   s l o t  
i s   e n l a r g e d   or  p r o v i d e d   w i t h   a  t h r o u g h - h o l e   a d a p t e d   to  p a s s  
t h e   h e a d   of   a  b o l t   t h e r e t h r o u g h   to   f a s t e n   o t h e r   m e m b e r s   to  s a i d  

f r a m e w o r k .  

5.  A  c o l l a p s i b l e   m e m b r a n e   s t r u c t u r e   as  d e f i n e d   in  C l a i m   1 

w h e r e i n   r e t a i n i n g   m e a n s   f o r   c o n n e c t i n g   c e r t a i n   m e m b e r s   to  s a i d  

f r a m e w o r k   a r e   p r o v i d e d   a t   a p p r o p r i a t e   p o s i t i o n s   on  s a i d   f r a m e w o r k ,  

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



f o r m i n g   a  s p a c e   a d a p t e d   to   r e c e i v e   t he   h e a d   of   a  b o l t   and  b e i n g  

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

to   t h e   d i a m e t e r   of  t h e   b o l t   s h a n k   and  o p e n e d   a t   one  end  e d g e  

of   t h e   b r a c k e t   so  as  to  r e c e i v e   t h e   b o l t   s h a n k   i n t o   t h e   s l o t ,  

and  a  l i n e r   p l a t e   h a v i n g   a  h o l e   f o r   t he   b o l t   a l i g n e d   w i t h   s a i d  

l o n g i t u d i n a l   s l o t   of   t h e   b r a c k e t   and  b e i n g   b e n t   a t   one   end  t o  

f o r m   t h e   l o c k i n g   p r o j e c t i o n ,   t h e   r e t a i n i n g   means   s e r v i n g   t o  

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

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

m o v a b l e   b r a c e   and  t h e   l i k e .  

6.  A  c o l l a p s i b l e   m e m b r a n e   s t r u c t u r e   as  d e f i n e d   in   C l a i m   1  

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

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

t h e   s u r f a c e   of  t h e   f r a m e w o r k   a t   a  p r e d e t e r m i n e d   s p a c e d   d i s t a n c e ,  

e a c h   r e t a i n i n g   member  b e i n g   o f   c h a n n e l - l i k e   c o n s t r u c t i o n   a n d  

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

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

b o l t   s h a n k   and   made  open   a t   one   end  or   e n l a r g e d   a t   one  end  t o  

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

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

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

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

by  m e a n s   of   t h e   b o l t s .  

7.  A  c o l l a p s i b l e   m e m b r a n e   s t r u c t u r e   as  c l a i m e d   in  C l a i m   5 

w h e r e i n   s a i d   r e t a i n i n g   m e a n s   i s   m o u n t e d   so  as  n o t   to  p r o j e c t  

b e y o n d   t h e   r a n g e   of   s a i d   f r a m e w o r k   a n d / o r   n o t   i n t e r f e r e   w i t h  

t h e   m e m b e r s   o f   t h e   s t r u c t u r e   when  i t   i s   c o l l a p s e d .  
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