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ACTORUM  AG 

  A  collapsible  anti  contamination  shelter  (1)  comprises 
a  totally  enciosable  flexible  airtight  structure  (3,  4)  having 
means  (5)  for  maintaining  it  in  an  erected  state  and  provided 
with  an  air  conditioning  system  (40). 



T h i s   i n v e n t i o n   r e l a t e s   to   a  c o l l a p s i b l e   a n t i  

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

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

In   t h e   e v e n t   of   a  n u c l e a r   a t t a c k ,   w h i c h   may   b e  

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

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

d e s t r o y e d   a n d   g a m m a   r a d i a t i o n   a n d   h e a t   in   t h e  

s u r r o u n d i n g   a r e a   w i l l   c a u s e   w i d e s p r e a d   c a s u a l t i e s .  
P r o t e c t i o n   a g a i n s t   t h e s e   p r i m a r y   e f f e c t s   c an   o n l y   b e  

a c h i e v e d   w i t h   the   use   of  e x p e n s i v e   b l a s t   and  r a d i a t i o n  

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

H o w e v e r ,   o u t s i d e   t h e   a r e a   of   p r i m a r y   a t t a c k ,  

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

p r o t e c t i o n   can  be  d e v i s e d .  

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

a g a i n s t   s u c h   c o n t a m i n a t i o n   in  t h a t   t h e y   a r e   v e r y  

e x p e n s i v e , a n d   r e q u i r e   e x t e n s i v e   work   to  c o n s t r u c t   t h e m .  

A l s o   s u c h   s h e l t e r s   a r e   p e r m a n e n t   and  t h e r e f o r e   t a k e   u p  

c o n s i d e r a b l e   room  even   when  n o t   r e q u i r e d .  

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

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

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

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

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

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

an  a i r c o n d i t i o n i n g   s y s t e m   fo r   t he   s t r u c t u r e .  



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

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

p a s s e s   f o r   d e c o n t a m i n a t i o n .   A  h a n d   o p e r a t e d ,   f o o t  

o p e r a t e d   a n d / o r   e l e c t r i c a l l y   o p e r a t e d   pump  may  b e  

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

The   s h e l t e r   m a y ,   w h e n   e r e c t e d ,   be  o f   g e n e r a l l y  

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

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

m e a n s   s u c h   as   t h e   w a l l s   a n d / o r   c e i l i n g   of   a  r o o m .  

An  a i r l o c k   may  be  p r o v i d e d   to  a l l o w   e n t r y   to   and  e x i t  

f r o m   t h e   s h e l t e r .  

The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   in  g r e a t e r   d e t a i l ,  

by  way  of   e x a m p l e ,   w i t h   r e f e r e n c e   to  t h e   d r a w i n g s ,   i n  

w h i c h :  

F i g u r e   1,  i s   a  p e r s p e c t i v e   v i e w ,   p a r t l y   b r o k e n   away ,   o f  

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

i n v e n t i o n ;  

F i g u r e   2,  i s   a  d e t a i l   of   t h e   s h e l t e r   a c c o r d i n g   t o  

F i g u r e  1   s h o w i n g   a  v a r i a t i o n   in  t he   f o r m   of  c l o s u r e   o f  

an  a i r l o c k   o p e n i n g ;  

F i g u r e   3,  i s   a  d e t a i l   of   t h e   s h e l t e r   a c c o r d i n g   t o  

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

a r r a n g e m e n t s   f o r   the   s h e l t e r ;   a n d  

F i g u r e   4 ,  i s   a  d e t a i l   s h o w i n g   a  c o n s t r u c t i o n   of  s h e l t e r  

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

s t o r e d   a w a y .  

The  s h e l t e r   1  s h o w n   in   t h e   d r a w i n g s   i s   i n t e n d e d   f o r   u s e  



i n s i d e   a  b u i l d i n g   so  as  to  be  s u p p o r t e d   by  t he   b u i l d i n g  

w i t h   a  m i n i m u m   of  m o d i f i c a t i o n .  

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

h a v i n g ,   fo r   a c c e s s ,   an  a i r l o c k   2  a t   one  end.   The  w a l l s  

3  a n d   r o o f   4  a r e   s u i t a b l y   m a d e   o f   t r a n s l u c e n t  

p o l y u r e t h e n e   f i l m ,   w e l d e d   by  r a d i o   f r e q u e n c y   w e l d i n g   o r  

a d h e r e d   w i t h   s u i t a b l e   a d h e s i v e s   and  may  be  r e i n f o r c e d  

as  r e q u i r e d .   The  f l o o r   5,  w h i c h   i s   s e a l e d   h e r m e t i c a l l y  
t o  t h e   w a l l s   i s   made   f r o m   a  t o u g h e r   f o r m   of  t h e   s a m e  

m a t e r i a l   so  as  to  t a k e   up  t he   n e c e s s a r y   wear   w h i c h   w i l l  

t a k e   p l a c e   i n   u s e .   To  t h i s   e n d ,   a d d i t i o n a l  

r e i n f o r c e m e n t   may  be  a d d e d .  

The  s t r u c t u r e   of   t h e   s h e l t e r   i s   s u p p o r t a b l e   in  e i g h t  

p l a c e s   by  f i x i n g s   5,  shown  in  g r e a t e r   d e t a i l   in  f i g u r e  

3.  In  o r d e r   to  s u p p o r t   t h e   s h e l t e r ,   t h e   r oom  in  w h i c h  

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

m i n i m u m   of  a l t e r a t i o n   to  t h e   r o o m   may  be  n e c e s s a r y .  

The  b a s i c   r e q u i r e m e n t   i s   f o r   h o o k s   or  s c r e w   e y e s   6  t o  

be  l o c a t e d   in   t h e   w a l l s   or   c e i l i n g s   to   r e c e i v e  

a t t a c h m e n t s   8  to  be  d e s c r i b e d   in  more   d e t a i l   h e r e a f t e r .  

To  t h i s   end ,   i t   may  be  n e c e s s a r y   to  p r o v i d e   r e i n f o r c i n g  

s t r u c t u r e s ,   p a r t i c u l a r l y   f o r   h o o k s   s i t u a t e d   in  t h e  

c e i l i n g .   In  a  s p e c i f i c   e x a m p l e ,   t he   r e i n f o r c e m e n t s   m a y  
t a k e   t h e   f o r m   of   w o o d e n   j o i s t s   e . g .   10cm  x  10cm  i n  

c r o s s   s e c t i o n ,   w h i c h   c a n   be  f i t t e d   a b o v e   or  b e n e a t h  

e x i s t i n g   j o i s t s ,   p r e f e r a b l y   a t   r i g h t   a n g l e s   t h e r e t o .  

H o w e v e r ,   w h e r e   t h e   e x i s t i n g   j o i s t s   a r e   of   s u f f i c i e n t  

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

e x i s t i n g   j o i s t s .   As  f a r   as  t he   w a l l s   a r e   c o n c e r n e d ,   i f  

t h e s e   a r e   of  b r i c k   t h e n   a l l   t h a t   may  be  r e q u i r e d   i s   f o r  

t h e   h o o k s   to   be  f i t t e d   to  w a l l   p l u g s   or  t h e   l i k e  

l o c a t e d   in  t h e   b r i c k w o r k .   In  o r d e r   to  a v o i d ,   as  m u c h  



as  p o s s i b l e ,   u p s e t t i n g   t he   l o o k   of  t he   r oom,   the   f i x i n g  

p o i n t s   may  be  in  t h e   f o r m   of   t h r e a d e d   s o c k e t s ,   o n l y   t h e  

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

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

t h e   t i m e   of  e r e c t i o n   of  t he   s h e l t e r .  

The  a t t a c h m e n t s   8  on  t h e   s h e l t e r   i t s e l f   a r e   in  t h e   f o r m  

of   s t r e n g t h e n i n g   p a t c h e s   9  to  w h i c h   a  s t r a p   10  i s  

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

11  w h i c h   c a n   be  s n a p p e d   q u i c k l y   o n t o   t h e   eye   6  w h e n  

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

to  be  u s e d   in  r o o m s   of  d i f f e r e n t   h e i g h t s ,   t h e   s t r a p   10  

is  p r e f e r a b l y   a d j u s t a b l e ,   f o r   e x a m p l e ,   u s i n g   a  s e c o n d  

s t r a p   12  c a r r y i n g   a  b u c k l e   a r r a n g e m e n t   14  to  w h i c h   t h e  

f i r s t   s t r a p   is   b u c k l e d   as  shown  in  F i g u r e   3 .  

In  o r d e r   to  i n c r e a s e   t h e   u n i v e r s a t i l i t y   of   t he   s h e l t e r ,  

a  n u m b e r   o f   d i f f e r e n t l y   p l a c e d   a t t a c h m e n t s   8  may  b e  

p r o v i d e d ,   n o t   a l l   of  w h i c h   w o u l d   be  u s e d   in   a n y  o n e  
l o c a t i o n .  

By  t h e   u s e   of   s u c h   a  l o c a t i o n   of  t h e   a t t a c h m e n t s ,   a  

s h e l t e r   w h i c h ,   when  f u l l y   e r e c t e d ,   w o u l d   be  l a r g e r   t h a n  

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

p o r t i o n s   of  t h e   s h e l t e r   u n - e r e c t e d   and  f o l d e d ,   as  w i l l  

be  h e r e a f t e r   d e s c r i b e d .  

A l s o   in  t h e   u p p e r   p a r t   of  t he   s h e l t e r ,   p r e s s u r e   r e l i e f  

v a l v e s   15  a r e   p r o v i d e d   w h i c h   a r e   so  s e t   as   to   e n s u r e  

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

m a i n t a i n e d   in  t h e   s h e l t e r .   In  t h i s   way,  s h o u l d   a  s m a l l  

l e a k   be  a c c i d e n t a l l y   f o u n d ,   a l l   a i r   f l o w   w o u l d   be  f r o m  

the   s h e l t e r   o u t w a r d s   so  t h a t   no  c o n t a m i n a t e d   a i r   c o u l d  

be  a d m i t t e d .   S u i t a b l y   t h e   p r e s s u r e   r e l i e f   v a l v e s   1 5  

a r e   p r o t e c t e d   by  w i r e   c a g e s   1 6 .  



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

s i n g l e   o p e n i n g   17  in  t he   fo rm  of  c l o s a b l e   f l a p s .   T h e s e  

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

when  c l o s e d   by  means   of  t he   s l i d i n g   c l a s p   f a s t e n e r s   1 8 .  

T h i s   s i n g l e   o p e n i n g   17  o p e n s   i n t o   t h e   a i r l o c k   2 

s i t u a t e d   a t   one   end  of  t h e   s h e l t e r ,   e g r e s s   f r o m   t h e  

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

c l o s u r e   20  on  one  s i d e   f a c e   21  of   t h e   a i r l o c k .   T h i s  

s e c o n d   c l o s u r e   20  i s   a l s o   s u i t a b l y   c l o s e d   by  s l i d i n g  

c l a s p   f a s t e n e r s   2 2 .  

In  F i g u r e   1,  t he   a i r l o c k   f l a p   c l o s u r e   20  c o m p r i s e s   f o u r  

p a r t s   24  to   27  w h i c h   a r e   a l l   " z i p p e d "   t o g e t h e r   in  t h e  

c l o s e d   c o n d i t i o n .   When  o p e n ,   t h e   c e n t r e   f l a p   24  i s  

r o l l e d   up ,   t h e   s i d e   f l a p s   25  and   26  a r e   s e c u r e d   a t   t h e  

s i d e s   by  t i e s   28  and  t h e   l o w e r   f l a p   27  l i e s   f l a t   on  t h e  

f l o o r .  

In  the   a l t e r n a t i v e   shown  in  F i g u r e   2,  two  f l a p s   30,  31 

a r e   p r o v i d e d   in  t he   m a n n e r   of  a  t e n t   o p e n i n g ,   e a c h   f l a p  

h a v i n g   a  c e n t r e   f a s t e n i n g   33  ( to   t h e   o t h e r   f l a p )   a n d  

f l o o r   f a s t e n i n g s   3 4 .  

The  a i r l o c k   s u i t a b l y   h a s   i t s   own  f r a m e   36  f o r m e d   o f  

m e t a l   s t r u c t u r e s   w h i c h   p a s s   t h r o u g h   s l e e v e s   38  f o r m e d  

in  t h e   a i r l o c k   m a t e r i a l .   For   u n i v e r s a t a l i t y ,   t h e  

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

of   o n l y   one   as  s h o w n .   In  a d d i t i o n   to  t h e   f r a m e ,   t h e  

a i r l o c k   may  h a v e   a t t a c h m e n t   s t r a p s   5  and  i t s   o w n  

p r e s s u r e   r e l i e f   v a l v e   1 5 .  

In  t h e   i n t e r i o r   of  t h e   s h e l t e r   i s   s i t u a t e d   an  a i r  

c o n d i t i o n i n g   a p p a r a t u s   46  c o m p r i s i n g   a  f i l t e r   u n i t   41 

w i t h   an  i n l e t   o p e n i n g   42  in  t h e  s h e l t e r   w a l l   and  a n  

o u t l e t   43  to  a  pump  44.  T h i s   pump  44  s u c k s   a i r   t h r o u g h  



t h e   f i l t e r   41  and   p a s s e s   i t   to  an  o u t f l o w   p i p e   45  t o  

p r o v i d e   c l e a n e d   a i r   to  t h e   i n t e r i o r   o f   t h e   s h e l t e r   a t  
46.  To  e n s u r e   a  s u i t a b l e   l e v e l   of   f i l t e r i n g ,   a  t h r e e  

s t a g e   f i l t e r   is  e m p l o y e d   as  t he   f i l t e r   u n i t   4 1 .  

The  pump   44  i s   a  d u a l   o p e r a t i o n   pump  and  i s   p r o v i d e d  
f o r   b o t h   p o w e r   and  m a n u a l   o p e r a t i o n .   To  t h i s   end  t h e  

pump  44  i s   p r o v i d e d   w i t h   an  e l e c t r i c   m o t o r   ( no t   s h o w n )  

d r i v e n   by  a  l o n g   l i f e   b a t t e r y   47  and  an  o p e r a t i n g  

h a n d l e   48  f o r   h a n d   o p e r a t i o n .   The  f i l t e r   u n i t   i s  

p r e f e r a b l y   h o u s e d   in  a  box  s t r u c t u r e   50 ,   w h i c h   i s  

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

t h e   pump  44  i s   t h e n   m o u n t e d   on  a  f r a m e w o r k   51  a t t a c h e d  

to   t h e   t o p   of   t h e   box  5 0 .  

The  o u t l e t   f r o m   t h e   pump   44  i s   b r a n c h e d   to   p r o v i d e  

c l e a n   a i r   a l o n g   a  d u c t   53  and   t h i s   s u p p l y   may  b e  

c o n t r o l l e d   by  a  v a l v e   ( n o t   s h o w n )   a l l o w i n g   t h e   a i r   t o  

t he   a i r l o c k   to  be  c u t   o f f .  

The   s h e l t e r   i s   a l s o   e q u i p p e d   w i t h   l o o p l i n e s   54  a l o n g  

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

s o c k e t   45  to   e n a b l e   a  m a i n s   s u p p l y   to   be  f e d   to   t h e  

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

and  l i g h t s )   i f   t he   m a i n s   s u p p l y   is  o p e r a t i n g   or  d u r i n g  

e r e c t i o n .  

When  t h e   s h e l t e r   i s   to   be  u s e d   in  a  r o o m   w h i c h   i s  

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

c e r t a i n   p a r t s   of  t he   s h e l t e r   may  be  l e f t   u n - e r e c t e d   a n d  

t h e   u n u s e d   p a r t s   c a n   be  f o l d e d   and   c o v e r e d   by  a  c o v e r  

f l a p   55  as  c a n   be  s e e n   in  f i g u r e   4.  T h u s   in   i t s   f u l l y  

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

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

c e n t r a l   a t t a c h m e n t s .   For   a  r e d u c e d   l e n g t h ,   t h e   t w o  



c o r n e r   a t t a c h m e n t s   a t   t h e   a i r l o c k   end  and  t h e   o u t e r  

c e n t r a l   a t t a c h m e n t   a r e   u s e d .   For  a  n a r r o w e r   a n d  

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

i n n e r   end  a t t a c h m e n t s   a d j a c e n t   to  t he   a i r l o c k   a r e   u s e d .  

I t   w i l l   of  c o u r s e   be  a p p r e c i a t e d   t h a t   t he   s h e l t e r ,   o n c e  

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

t h e r e   is  a  s u f f i c i e n t   p r e s s u r e   d i f f e r e n t i a l   b e t w e e n   t h e  

i n t e r i o r   a n d   e x t e r i o r .   H o w e v e r ,   f o r   e f f i c i e n t  

o p e r a t i o n   to   c o p e   w i t h   l e a k s   e t c   t h e   a i r   p r e s s u r e  
i n s i d e   need   o n l y   be  s l i g h t l y   h i g h e r   t h a n   a t m o s p h e r e .  

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

n e c e s s a r y   b u i l t   in  f e a t u r e s .   H o w e v e r ,   i t   w i l l   b e  

u n d e r s t o o d   t h a t   w i t h   the   s h e l t e r   t h e r e   w i l l   need   to  b e  

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

be  p l a c e d   i n s i d e   t he   s h e l t e r   once   e r e c t e d ,   to  make  t h e  

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

b e d d i n g ,   f o o d   s t o r a g e ,   f i r s t   a i d   k i t ,   c o n t a m i n a t i o n  

t e s t i n g   e q u i p m e n t   and  l i g h t i n g   and  t o i l e t   f a c i l i t i e s .  

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

d e s c r i b e d ,   i t   w i l l   be  a p p r e c i a t e d   t h a t   t he   s h e l t e r   c a n  

t a k e   m a n y   f o r m s .   For   e x a m p l e ,   a  r u d i m e n t a r y   s h e l t e r  

c o u l d   do  w i t h o u t   an  a i r l o c k ,   b u t   s u c h   a  s h e l t e r   w o u l d  

n o t   be  u s a b l e   a g a i n   once   the   d o o r   f l a p s   had  been   o p e n e d  

to  l e t   p e o p l e   o u t .  

Wi th   t he   a i r l o c k ,   i t   is   d e s i r a b l e   to  p r o v i d e   some  m e a n s  

of  d e c o n t a m i n a t i o n   so  t h a t   a  p e r s o n   who  h a s   had   to   g o  

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

t h e   i n t e r i o r   o f   t h e   s h e l t e r .   To  t h i s   e n d ,   a n t i  

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

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

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



is   made  b e f o r e h a n d .  

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

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

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

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

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

s h e l t e r .   The  same  w o u l d   a p p l y   to  w a t e r .  

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

d e s c r i b e d   e m b o d i m e n t .   For  e x a m p l e ,   o t h e r   m a t e r i a l s   m a y  
be  u s e d .   Fo r   t h e   w a l l   and  r o o f   any   of   t h e   f o l l o w i n g  
m a t e r i a l s   c o u l d   be  u s e d : -  

F i l m s   of  p o l y u r e t h e n e ,   b u t y l ,   p o l y v i n y l   c h l o r i d e ,   PVDC, 

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

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

c o u l d   a l s o   be  u s e d .   T h i s   l i s t   i s   by  no  m e a n s  

e x h a u s t i v e .  

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

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

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

r e i n f o r c e d   or  o t h e r w i s e   t o u g h e n e d .  

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

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

d a y l i g h t   w i l l   be  a d m i t t e d .   H o w e v e r ,   i f   o p a q u e  

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

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

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

p s y c h o l o g i c a l   r e a s o n s .  

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

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



t h e   e n t r y   o p e n i n g s .   For   e x a m p l e ,   v e l c r o   or  l i k e  

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

c o u l d   be  a c h i e v e d   by  s e a l s   w h i c h   we re   s e p a r a t e   f rom  t h e  

a c t u a l   f a s t e n i n g s .  

The  s u p p o r t   a t t a c h m e n t s   c o u l d   t a k e   o t h e r   f o r m s ,   f o r  

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

a r r a n g e m e n t ,   r e p l a c i n g   t he   b u c k l e   by  a  s n a p   hook  w h i c h  

c o u l d   e n g a g e   any  of  the   l i n k s   of  t he   c h a i n .  

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

s u p p o r t   of   t h e   s h e l t e r ,   t h e   w h o l e   s h e l t e r   c o u l d   b e  

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

to  the   f r a m e   p r o v i d e d   fo r   t he   a i r l o c k .  

The  f i l t e r   s y s t e m   can  be  e l a b o r a t e d   by  the   p r o v i s i o n   o f  

a  b l a s t   v a l v e   to  p r o t e c t   t he   f i l t e r s   f rom  o v e r - p r e s s u r e  

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

t h e   pump  c an   s e e   r e a d i l y   t h a t   s u f f i c i e n t   a i r f l o w   i s  

a c h i e v e d .   Means  a re   p r o v i d e d   to  a l l o w   c h a n g i n g   of  t h e  

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

P e d a l   o p e r a t i o n   of  t h e   pump   c o u l d   be  u s e d   i n s t e a d   o f  

t h e   h a n d   a r r a n g e m e n t s   and  a  h a n d   or  f o o t   o p e r a t e d  

e l e c t r i c   g e n e r a t o r   c o u l d   be  p r o v i d e d .   I f   an  e x t e r i o r  

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

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

the   m a i n s   c o n n e c t i o n .  

A d d i t i o n a l   m e a n s   f o r   e x h a u s t i n g   a i r   f r o m   t h e   s h e l t e r  

c o u l d   be  p r o v i d e d   fo r   use   in  t he   e v e n t   t h a t   t h e   c e i l i n g  

v a l v e s   b e c o m e   b l o c k e d .  

A  c a r b o n   d i o x i d e   s e n s o r   c o u l d   be  i n c o r p o r a t e d   in  t h e  



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

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

of  s u f f o c a t i o n   when  t he   pump  is   n o t   b e i n g   a c t i v a t e d   a l l  

t he   t i m e .  

W h i l e   n o r m a l l y   f i l t e r i n g   of  t he   a i r   w o u l d   be  s u f f i c i e n t  

f o r   a l l   c o n t a m i n e n t s   l i k e l y   t o   be  f o u n d ,   a  s e l f  

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

r e g e n e r a t i n g   r e c y c l i n g   s y s t e m .  

W h i l e   t he   a b o v e   d e s c r i b e d   s h e l t e r   has   been   d e s i g n e d   f o r  

l i n i n g   an  e x i s t i n g   r o o m ,   i t   w o u l d   be  p o s s i b l e   to   u s e  

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

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

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

m a t e r i a l s   u s e d   is   a l l o w e d   f o r .   The  s h e l t e r   c o u l d   a l s o  

be  u s e d   w i t h   an  e x t e r i o r   m e t a l   f r a m e w o r k   s u c h   as  a  c a g e  

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

l o c a t i o n .  



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

a  t o t a l l y   e n c l o s a b l e   a i r t i g h t   f l e x i b l e   s t r u c t u r e   ( 1 )  

m e a n s   (5)  f o r   m a i n t a i n i n g   t h e   s t r u c t u r e   in  an  e r e c t e d  

s t a t e   and  an  a i r c o n d i t i o n i n g   s y s t e m   (46)  f o r   t h e  

s t r u c t u r e .  

2.  A  s h e l t e r   as  c l a i m e d   in  c l a i m   1,  w h e r e i n   t h e   a i r  

c o n d i t i o n i n g   s y s t e m   (46)  i n c l u d e s   a  f i l t e r   u n i t   ( 4 1 )  

t h r o u g h   w h i c h   a l l   t h e   a i r   e n t e r i n g   t h e   s h e l t e r   ( 1 )  

p a s s e s   f o r   d e c o n t a m i n a t i o n .  

3.  A  s h e l t e r   as  c l a i m e d   in  c l a i m   2,  w h e r e i n   t he   f i l t e r  

u n i t   (41)  c o m p r i s e s   a  t h r e e   s t a g e   f i l t e r   u n i t .  

4.  A  s h e l t e r   as  c l a i m e d   in  c l a i m   1,  2  or  3  w h e r e i n   a  
m e c h a n i c a l   p u m p   (44)  i s   p r o v i d e d   f o r   s u c k i n g   a i r   f r o m  

o u t s i d e   t h r o u g h   t h e   f i l t e r   u n i t ,   (41)  t h e   pump  ( 4 4 )  

h a v i n g   o p e r a t i n g   m e a n s   (48)  o p e r a b l e   d i r e c t l y   b y  

p e r s o n n e l   w i t h i n   t he   s h e l t e r .  

5.  A  s h e l t e r   as  c l a i m e d   in  c l a i m   4,  w h e r e i n   t h e   p u m p  

( 4 4 ) i s   p r o v i d e d   w i t h   means   (48)  f o r   d r i v i n g   i t   by  h a n d .  

6.  A  s h e l t e r   as  c l a i m e d   in  c l a i m   4  or  5  w h e r e i n   t h e  

pump   (44)  i s   p r o v i d e d   w i t h   m e a n s   f o r   d r i v i n g   i t   b y  

f o o t .  

7.  A  s h e l t e r   as  c l a i m e d   in   c l a i m   4,  5  or  6,  w h e r e i n  

t h e   p u m p   (44)  i s   p r o v i d e d   w i t h   an  e l e c t r i c   m o t o r   f o r  

a l t e r n a t i v e   o p e r . a t i o n   to  m a n u a l   o p e r a t i o n .  



8.  A  s h e l t e r   as  c l a i m e d   in  a n y  o n e   of   c l a i m s   1  to   7 ,  

w h e r e i n   t h e   s h e l t e r   s t r u c t u r e   (1)  i s   o f   g e n e r a l l y  

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

a t t a c h m e n t   m e a n s   (5)  in  i t s   u p p e r   p a r t s   f o r   a t t a c h i n g  

t h e   s t r u c t u r e   (1)  to  s u p p o r t i n g   m e a n s .  

9.  A  s h e l t e r   as  c l a i m e d   in   c l a i m   8,  w h e r e i n   t h e  

a t t a c h m e n t   m e a n s   (31)  c o m p r i s e   s t r a p s   (10)  c o n n e c t a b l e  

to  h o o k s   (6)  p r o v i d e d   on  t h e   s u p p o r t i n g   m e a n s .  

10.  A  s h e l t e r   as  c l a i m e d   in  c l a i m s   8  or  9,  w h e r e i n   t h e  

s h e l t e r   s t r u c t u r e   (1)  h a s   a  c l o s a b l e   o p e n i n g   (17)  i n  

one   f a c e .  

11.  A  s h e l t e r   as  c l a i m e d   in  c l a i m   10,   w h e r e i n  a n  

a i r l o c k   (2)  is   p r o v i d e d   i n t o   w h i c h   t h e   c l o s a b l e   o p e n i n g  

(17)   o p e n s ,   t h e   a i r l o c k   b e i n g   p r o v i d e d   w i t h   a t   l e a s t  

one   c l o s a b l e   o p e n i n g   ( 2 0 ) ,   o p e n i n g   to   t h e   o u t s i d e   o f  

t he   s h e l t e r .  

12.  A  s h e l t e r   as  c l a i m e d   in  c l a i m   11 ,   w h e r e i n   t h e  

a i r l o c k   (2)  i s   p r o v i d e d   w i t h   i t s   own  s u p p o r t i n g   f r a m e  

( 3 6 , 3 8 ) .  

13.  A  s h e l t e r   as  c l a i m e d   in  c l a i m   10,  11  or  12  w h e r e i n  

t he   o p e n i n g ( s )   ( 1 7 , 2 0 )   c o m p r i s e   f l a p   m e m b e r s   (24  to  2 7 ,  

3 0 , 3 1 )   s e c u r e d   in  t h e   c l o s e d   p o s i t i o n   by  a i r t i g h t  

s l i d i n g   c l a s p   f a s t e n e r s   ( 2 2 , 3 3 , 3 4 ) .  

14.  A  s h e l t e r   as  c l a i m e d   in   a n y  o n e   of   c l a i m s   1  to   1 4  

w h e r e i n   t h e   s h e l t e r   (1)  i s   p r o v i d e d   w i t h   p r e s s u r e  
r e l i e f   v a l v e s   (15)   d e s i g n e d   to   e n a b l e   p r e - d e t e r m i n e d  

e x c e s s   p r e s s u r e   to  be  m a i n t a i n e d   w i t h i n   t h e   s h e l t e r .  



15.  A  s h e l t e r   as  c l a i m e d   in  c l a i m   14,   w h e r e i n   t h e  

p r e s s u r e   r e l i e f   v a l v e s   (15)  a r e   p r o v i d e d   w i t h   c a g e s  

(16)  fo r   p r o t e c t i o n   t h e r e o f .  
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