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Security  barrier  structure. 
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A  panel  for  a  security  barrier  has  a  rectangular 
hollow  frame  (12)  within  which  is  supported  a  lattice 
(14)  of  hollow  tubular  members  that  open  into  the  hollow 
frame  (12).  A  light  source  (32)  and  an  optical  receiver 
(34)  are  located  in  the  frame  and  a  fibre  optic  cable 
(36)  provides  a  transmission  path  between  the  source 
(32)  and  receiver  (34),  the  cable  (36)  extending  through 
the  hollow  lattice  members.  Changes  in  the  received 
light  are  used  to  generate  an  alarm  signal.  Preferably 
the  fibre  optic  cable  is  mufti-strand,  In  an  alternative 
(Figure  4)  two  fibre  optic  paths  (210 :  212)  are  provided, 
extending  in  zig-zag  fashion  through  the  two  directions 
of  the  lattice.  The  frame  and  lattice  are  preferably  of 
glass-reinforced  polyester  and  are  bonded  by  epoxy  resin. 
The  lattice  members  may  intersect  one  another  or  may 
be  arranged  into  contacting  layers  spray  bonded  at  the 
points  of  contact. 



FIELD  OF  THE  INVENTION 

T h i s   i n v e n t i o n   r e l a t e s   to  a  s e c u r i t y   b a r r i e r .  

T h e r e   is  a  c o n t i n u i n g   need   f o r   b a r r i e r s   t o  

p r e v e n t   a c c e s s   to  a r e a s   or  z o n e s   f rom  w h i c h   i n t r u d e r s  

a r e   to  be  e x c l u d e d .   In  a d d i t i o n   to  m e a s u r e s   t a k e n   t o  

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

b a r r i e r ,   t h e r e   is  need   to  m o n i t o r   and  s i g n a l   a t t e m p t s  

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

BACKGROUND  TO  THE  INVENTION 

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

i n l e t s   to  or  o u t l e t s   f rom  t h e   zone   f o r   say   a i r   o r  

w a t e r ,   e . g .   r o o f   v e n t s ,   c o o l i n g   w a t e r   i n l e t s   o r  
o u t l e t s   or  s e w e r s ,   w h e r e   a i r   or  w a t e r   is   to   f l o w  

t h r o u g h   t he   b a r r i e r .   To  t h i s   e n d ,   a  p r o t e c t i v e  

b a r r i e r   can  be  made  of  a  mesh   or  l a t t i c e   c o n s t r u c t i o n .  

A  mesh   or  l a t t i c e   t y p e   of  c o n s t r u c t i o n   i s   in  i t s e l f  

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

r e q u i r e d ,   i . e . ,   c h a i n - l i n k   f e n c i n g .   H o w e v e r ,   as  w i l l  

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

a c c o r d   w i t h   t he   p r e s e n t   i n v e n t i o n   is   of  a  s p e c i a l  

n a t u r e .  

I t   has   a l r e a d y   been   p r o p o s e d   to  e m p l o y   a n  

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

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

l o n g   b e e n   w e l l   known  g e n e r a l l y   in  t h e   f i b r e   o p t i c   a r t  

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

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

i n t e r r u p t i o n   ( a t t e n u a t i o n )   a r i s e s   when  s u c h   a  f i b r e  

is  d i s t o r t e d   as  by  s e v e r e   b e n d i n g .   I t   is   w e l l   known  i n  

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

u n d u l y   s h a r p   b e n d s .  

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



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

d i s c l o s e d   in  B r i t i s h   s p e c i f i c a t i o n   2  053  544  w h e r e   t h e  

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

d i s c l o s e d   in  B r i t i s h   s p e c i f i c a t i o n   2  039  683  p u b l i s h e d  

1 3 t h   A u g u s t ,   1 9 8 0 .   An  e a r l i e r   d e v e l o p e d   v e r s i o n   o f  

t h i s   f e n c e   s y s t e m   is   d i s c l o s e d   in  B r i t i s h   s p e c i f i c a t i o n  

1  602  743  and  i t s   c o r r e s p o n d i n g   U . S .   p a t e n t   4  275  2 9 4  

n o t   p u b l i s h e d   u n t i l   1 8 t h   N o v e m b e r   1981  and  2 3 r d   J u n e   1 9 8 1  

r e s p e c t i v e l y .   A  d i f f e r e n t   p r o p e r t y   of   o p t i c a l   f i b r e s  

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

B r i t i s h   s p e c i f i c a t i o n   1  497  995  w h e r e   u s e   i s   made  o f  

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

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

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

e x t e n d e d   b o u n d a r y .   A l l   e x t e n d   e s s e n t i a l l y   l i n e a r l y  

a l o n g   t h e   b o u n d a r y   and  a r e   l i m i t e d   as  to   t h e   a r e a   o f  

s p a c e   p r o t e c t e d   in  so  f a r   as  t h e   p e r i m e t e r   may  b e  

p e n e t r a t e d   one  way  or  a n o t h e r .   They   a r e   n o t   w e l l   s u i t e d  

f o r   t h e   p r o t e c t i o n   of   i n l e t s ,   o u t l e t s ,   or  v e n t s   o r  

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

SUMMARY  OF  THE  INVENTION 

I t   w i l l   be  shown  h e r e i n a f t e r   how  t h e   p r e s e n t  

i n v e n t i o n   can   be  i m p l e m e n t e d   to  p e r f o r m   a  d u a l   f u n c t i o n ,  

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

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

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

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

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

Such   a  b a r r i e r ,   or  c o m b i n a t i o n   of   s u c h   b a r r i e r s ,   h a s  

p a r t i c u l a r   a p p l i c a t i o n   in  p r o t e c t i n g   a  w e l l - d e f i n e d  

a r e a ,   s u c h   as  an  i n l e t   or  o u t l e t   or  v e n t   m e n t i o n e d   a b o v e ,  

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

w h e r e v e r   p e n e t r a t i o n   is  a t t e m p t e d .  

B r o a d l y   s t a t e d ,   t h e   p r e s e n t   i n v e n t i o n   now  p r o v i d e s  



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

mesh  or  l a t t i c e   s u p p o r t e d   w i t h i n   and  by  t h e   f r a m e   a n d  

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

w i t h   t he   h o l l o w   of  t h e   f r a m e .   An  o p t i c a l   f i b r e   c a b l e  

e x t e n d s   t h r o u g h   at   l e a s t   some  of  t h e   h o l l o w   m e m b e r s .  

A  l i g h t   s o u r c e   is   l o c a t e d   in  t he   h o l l o w   of  t h e   f r a m e  

and  c o u p l e d   to  one  end  of.  t h e   f i b r e   c a b l e   to  t r a n s m i t  

an  o p t i c a l   s i g n a l   a l o n g   t he   f i b r e ,   and  an  o p t i c a l  

r e c e i v e r   a l s o   l o c a t e d   in  t h e   h o l l o w   of  t he   f r a m e   i s  

c o u p l e d   to   t he   o t h e r   end  of  t h e   f i b r e   c a b l e   to  r e c e i v e  

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

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

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

I t   w i l l   be  u n d e r s t o o d   t h a t   t h e   f r a m e   is   h o l l o w  

to  t he   e x t e n t   t h a t   i t   can  a c c o m m o d a t e   t h e   o p t i c a l   f i b r e  

c a b l e   in  p a s s i n g   f rom  one  h o l l o w   member   to  a n o t h e r   a n d  

t h a t   i t   can  a c c o m m o d a t e   t h e   r e c e i v e r   and  t r a n s m i t t e r .  

The  o p t i c a l   f i b r e   c a b l e   may  c o m p r i s e   a  s i n g l e  

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

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

of  p r o o f   a g a i n s t   t a m p e r i n g   is   r e q u i r e d .  

The  mesh   or  l a t t i c e   of  t h e   b a r r i e r   s t r u c t u r e  

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

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

b o t h   s e t s .   C o n v e n i e n t l y   t h e   f r a m e   is  of  r e c t a n g u l a r  

s t r u c t u r e   w i t h   t he   f i r s t   and  s e c o n d   s e t s   at  r i g h t - a n g l e s  

and  p a r a l l e l   to  r e s p e c t i v e   s i d e s   of  t h e   f r a m e .  

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

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

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

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

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

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

at   an  a n g l e   to  t h e   f i r s t .   F i r s t   and  s e c o n d   l i g h t   s o u r c e s  



and  f i r s t   and  s e c o n d   o p t i c a l   r e c e i v e r s   a r e   l o c a t e d   i n  

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

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

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

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

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

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

The  f i r s t   c a b l e   e x t e n d s   t h r o u g h   t h e   h o l l o w   m e m b e r s   o f  

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

h o l l o w   m e m b e r s   of   t h e   s e c o n d   s e t .   Thus  c h a n g e s   in  t h e  

o p t i c a l   s i g n a l   in  one  or  o t h e r   p a t h   i s   u t i l i s e d   t o  

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

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

d e s c r i b e d   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 .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

F i g u r e   1  shows   a  p o r t i o n   of   b a r r i e r   s t r u c t u r e  

e m b o d y i n g   t h e   i n v e n t i o n ,   a  p a r t   t h e r e o f   b e i n g   b r o k e n  

away  to  show  t h e   i n t e r i o r ;  

F i g u r e   2  shows   a  b l o c k   d i a g r a m   of  t h e   f i b r e  

o p t i c a l   m o n i t o r i n g   s y s t e m   f o r   t h e   b a r r i e r   of  F i g u r e   1 ;  

F i g u r e   3  shows   in  s i m p l i f i e d   d i a g r a m m a t i c   f o r m  

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

F i g u r e   4  shows   in  d i a g r a m m a t i c   fo rm  a  p o r t i o n  

of   a  b a r r i e r   s t r u c t u r e   of  F i g u r e   1  h a v i n g   a  m o d i f i e d  

f i b r e   o p t i c   m o n i t o r i n g   a r r a n g e m e n t ;   a n d  

F i g u r e   4a  i s   an  e n l a r g e d   c r o s s - s e c t i o n  

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

c a b l e   u s e d   in  t h e   a r r a n g e m e n t   of   F i g u r e   4 .  

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

R e f e r r i n g   to   F i g u r e   1,  t h e   b a r r i e r   s t r u c t u r e   1 0  

is   in  t h e   f o r m   of  a  r e c t a n g u l a r   p a n e l   h a v i n g   a  

r e c t a n g u l a r   f r a m e   12  s u p p o r t i n g   a  r e c t a n g u l a r   l a t t i c e  

s t r u c t u r e   14  c o m p r i s i n g   h o r i z o n t a l   (as   shown  in  t h e  

f i g u r e )   m e m b e r s   16  i n t e r s e c t e d   by  v e r t i c a l   m e m b e r s   1 8 .  



Each   of  t h e   f o u r   s i d e s   of  r e c t a n g u l a r   f r a m e   12  

is  of  a  h o l l o w   box  s e c t i o n   and  p r e f e r a b l y   e a c h   s i d e   i s  

made  of  two  o v e r l a p p i n g   U - s h a p e d   p i e c e s   b o n d e d   t o g e t h e r .  

The  box  s e c t i o n   has  a  s u f f i c i e n t   w a l l   t h i c k n e s s   t o  

p r o v i d e   a  f r a m e   of  h i g h   r i g i d i t y .   The  s i d e s   a r e   a l s o  

s u i t a b l y   j o i n e d   and  b o n d e d   t o g e t h e r .   T h i s   m a n n e r   o f  

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

m a n u f a c t u r e   to  what   w i l l   become   t he   i n t e r i o r   of  t h e  

box  s e c t i o n   w h i c h   is  e n t i r e l y   e n c l o s e d   in  t h e   c o m p l e t e d  

p a n e l .   The  h o r i z o n t a l   m e m b e r s   16  a r e   r e l a t i v e l y   l a r g e  

d i a m e t e r   t u b e s   whose   ends   a r e   r e c e i v e d   as  a  snug   f i t  

in  r e s p e c t i v e   a p e r t u r e s   20  in  t he   v e r t i c a l   s i d e s   1 2 a  

of  t h e   f r a m e   so  t h a t   t h e   i n t e r i o r   of  e a c h   h o l l o w   member   16  

c o m m u n i c a t e s   w i t h   t he   h o l l o w   i n t e r i o r   of  t h e   f r a m e .   T h e  

v e r t i c a l   m e m b e r s   18  a r e   r e l a t i v e l y   s m a l l   d i a m e t e r   t u b e s  

whose   e n d s   a r e   r e c e i v e d   as  a  snug  f i t   in  r e s p e c t i v e  

a p e r t u r e s   22  in  t h e   h o r i z o n t a l   s i d e s   12b  of  t h e   f r a m e  

so  t h a t   t h e   i n t e r i o r   of  e a c h   h o l l o w   member   18  c o m m u n i c a t e s  

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

s e c t i o n   m e m b e r s   18  a r e   in  t h e   same  p l a n e   as  and  i n t e r s e c t  

t h e   l a r g e r   c r o s s - s e c t i o n   m e m b e r s   16.  To  t h i s   end  e a c h  

member   16  has   s p a c e d   p a i r s   of   o p p o s e d   a p e r t u r e s ,   s u c h  

as  24,   t h r o u g h   w h i c h   t h e   v e r t i c a l   m e m b e r s   p a s s   w i t h   a  

snug  f i t   a t   t h e   a p e r t u r e s   bu t   w i t h o u t   e n t i r e l y   b l o c k i n g  

t h e   h o l l o w   i n t e r i o r s   of  t h e   h o r i z o n t a l   m e m b e r s .   T h e  

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

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

The  f r a m e   p i e c e s   and   t h e   t u b u l a r   l a t t i c e   m e m b e r s  

16  and  18  a r e   a l l   made  of  g l a s s - r e i n f o r c e d   p o l y e s t e r .  

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

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

and  v e r t i c a l   m e m b e r s   at   t h e   i n t e r s e c t i o n s   a r e   made  w i t h  

e p o x y   r e s i n .   The  p a n e l   s t r u c t u r e   d e s c r i b e d   c an   be  m a d e  

e x t r e m e l y   s t r o n g  -   c o m p a r a b l e   to  s t e e l  -   b u t   of  m u c h  

l e s s e r   w e i g h t   t h a n   an  e q u i v a l e n t   s t e e l   s t r u c t u r e .   T h e  



r e s u l t a n t   h o l l o w   i n t e r i o r   i s   e n t i r e l y   s e a l e d .  

The  b a s i c   s t r u c t u r e   t h u s   f a r   d e s c r i b e d  

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

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

f o r c e   e n t r y   t h r o u g h   t h e   s t r u c t u r e   when  i n s t a l l e d .   T h e  

s y s t e m   u s e d   is   b a s e d   on  t h e   t r a n s m i s s i o n   of  l i g h t  

( e . g .   in  t h e   v i s i b l e   or  i n f r a - r e d   s p e c t r u m ) ,   t h r o u g h  

an  o p t i c a l   f i b r e   t h a t   is   t h r e a d e d   t h r o u g h   t h e   h o l l o w  

t u b e s   of  t h e   l a t t i c e .  

As  i l l u s t r a t e d   in  F i g u r e   1,  a  d e t e c t o r   u n i t   3 0  

i s   c o n t a i n e d   w i t h i n   one  s i d e   o f   t h e   f r a m e .   In  t h i s  

c a s e   t h e   u n i t   30  i s   a  s i n g l e   p a c k a g e   c o m p r i s i n g   a  

l i g h t   t r a n s m i t t e r   32  and  a  l i g h t   r e c e i v e r   34  w h i c h   i s  

o p t i c a l l y   c o u p l e d   to  t h e   t r a n s m i t t e r   32  by  an  o p t i c a l  

f i b r e   36  t h a t   is   wound  in  a  s i n u o u s   p a t h   t h r o u g h   b o t h  

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

l a t t i c e . .   For   e x a m p l e ,   t h e   o p t i c a l   f i b r e   may  run   i n  

z i g - z a g   f a s h i o n   t h r o u g h   t h e   h o r i z o n t a l   t u b e s   and  t h e n   b e  

t a k e n   r o u n d   a  c o r n e r   of  t h e   f r a m e   to  run   in  l i k e   f a s h i o n  

t h r o u g h   t h e   v e r t i c a l   t u b e s .   At  e a c h   bend   in   t h e   z i g - z a g  

an  a r c u a t e   pad  s u c h   as  shown  a t   38  is  l o c a t e d   in  t h e  

f r a m e   on  t h e   i n s i d e   of  t h e   bend  to  p r o v i d e   a  s m o o t h   g u i d e  

f o r   t h e   f i b r e .   S h a r p   b e n d s   have   to   be  a v o i d e d .   A  pad  3 9  

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

p a s s e s .  
The  o p t i c a l   f i b r e   36  and  d e t e c t o r   u n i t   30  a r e  

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

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

s t r u c t u r e .   I t   w i l l   be  n o t e d   t h a t   a t   e a c h   i n t e r s e c t i o n  

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

o p t i c a l   f i b r e   in  t he   h o r i z o n t a l   member   can   e x t e n d   p a s t  

t h e   p a r t i a l   b l o c k a g e   c a u s e d   by  t h e   v e r t i c a l   m e m b e r .  

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

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

and  t h e   r i s k   of   a c c i d e n t a l   damage   is   g r e a t l y   r e d u c e d .  

H o w e v e r ,   any  a t t e m p t   to  b r e a k   or  c u t   t h e   l a t t i c e  



s t r u c t u r e   so  as  to  make  an  e n t r y   t h r o u g h   i t   w i l l   r e s u l t  

in  b r e a k a g e   of  t h e   o p t i c a l   f i b r e   and  i n t e r r u p t i o n   o f  

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

t h e   f i b r e .   'A  l o c a l   d i s t o r t i o n   of  t h e   f i b r e   as  t h e  

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

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

r e c e i v e r .  

F i g u r e   2  shows  a  b l o c k   d i a g r a m   of  t h e   m o n i t o r i n g  

s y s t e m .   The  t r a n s m i t t e r   c o m p r i s e s   a  g e n e r a t o r   c i r c u i t  

40  i n c l u d i n g   a  l i g h t - e m i t t i n g   d i o d e   (LED)  41  c o u p l e d   t o  

t r a n s m i t   l i g h t   i n t o   one  end  of   t h e   f i b r e   36  t h r o u g h   a  

c o u p l e r   42.   T h i s   is   a  s t a n d a r d   t e c h n i q u e   and  n e e d   n o t  

be  d e s c r i b e d   in  d e t a i l   h e r e .   The  r e c e i v e r   34  c o m p r i s e s  

an  i n p u t   c o u p l e r   44  c o u p l i n g   t h e   o t h e r   end  of  t h e   f i b r e  

36  to  an  o p t i c a l   r e c e i v e r   46  i n c l u d i n g   a  p h o t o - d i o d e   47 

f rom  w h i c h   is  o b t a i n e d   an  e l e c t r i c a l   s i g n a l   p r o p o r t i o n a l  

to  t h e   r e c e i v e d   l i g h t .   The  s i g n a l   is   a p p l i e d   to   a n  

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

t h r e s h o l d   c i r c u i t   48  s e t   to   a c t i v a t e   an  o u t p u t   s i g n a l  

g e n e r a t o r   50  t h a t   p r o v i d e s   an  o u t p u t   a l a r m   s i g n a l  

c o n d i t i o n   on  l i n e   49  when  t h e   a m p l i t u d e   of   t h e   r e c e i v e d  

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

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

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

g r e a t e r   d e t a i l .   O t h e r   r e f i n e m e n t s   can   be  a d d e d   s u c h  

as  t i m i n g   c i r c u i t r y   to  e x c l u d e   s l o w   v a r i a t i o n s   o f  

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

may  o c c u r   in  n o r m a l   f u n c t i o n i n g .   Such   t e c h n i q u e s   a r e  

w e l l   known  in  t h e   p r o c e s s i n g   and  a n a l y s i s   of  s i g n a l s  

in  many  d i f f e r e n t   s o r t s   of  i n t r u s i o n   d e t e c t o r s .  

The  s e n s i t i v i t y   of  t h e   c i r c u i t   so  f a r   d e s c r i b e d  

is   l i m i t e d   by  t he   s i g n a l - t o - n o i s e   r a t i o   a t   t h e   r e c e i v e r .  

As  is   k n o w n ,   s e n s i t i v i t y   can  be  e n h a n c e d   by  m o d u l a t i n g ,  

t h a t   is  c h o p p i n g   or  p u l s i n g ,   t h e   o p t i c a l   s i g n a l   a n d  

s e l e c t i v e l y   d e t e c t i n g   t h e   m o d u l a t e d   s i g n a l .   To  t h i s   e n d  



an  o s c i l l a t o r   40a  is   a s s o c i a t e d   w i t h   t h e   g e n e r a t o r   4 0  

so  t h a t   t h e   LED  41  is  p u l s e   e n e r g i s e d   a t   a  f r e q u e n c y  

d e t e r m i n e d   by  t h e   o s c i l l a t o r .   The  r e c e i v e r   46  d e t e c t s  

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

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

t h e   o s c i l l a t o r   f r e q u e n c y  s i g n a l   o v e r   l i n e   4 6 a  a n d  

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

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

The  a d v a n t a g e   of  i n c r e a s i n g   t h e   s y s t e m  

s e n s i t i v i t y   i s   t h a t   h i g h e r   a t t e n u a t i o n   can   be  t o l e r a t e d  

in  t h e   f i b r e   o p t i c   p a t h   and  h e n c e   a  c h e a p e r ,   t h o u g h   m o r e  

l o s s y ,   o p t i c a l   f i b r e   can  be  e m p l o y e d .  

The  r e c e i v e r   and  t r a n s m i t t e r   s e c t i o n s   of   d e t e c t o r  

u n i t   30  a r e   b o t h   p o w e r e d   f r o m   an  e x t e r n a l   low  v o l t a g e  

s u p p l y   w h i c h   is  e x t e r i o r   to  t h e   b a r r i e r   p a n e l .   The  f r a m e  

12  i s   p r o v i d e d   w i t h   some  fo rm  of   s e a l e d   r e c e p t a c l e   o r  

b u s h i n g   52  t h r o u g h   w h i c h   t h e   e x t e r n a l   p o w e r   s u p p l i e s   a r e  

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

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

P r o v i s i o n   can   be  made  on  t h e   p a n e l   f o r   l o c a l   a n n u n c i a t i o n  

of   t h e   a l a r m .  

P a n e l s   of   t h e   k i n d   d e s c r i b e d   can   be  made  i n  

v a r i o u s   s i z e s   and  s h a p e s   d e p e n d e n t   on  t h e i r   f i n a l   u s a g e .  
An  i n s t a l l a t i o n   b a r r i e r   can  be  c o n s t r u c t e d   f r o m   a  

n u m b e r   of  p a n e l s   to   h a v e   a  r e q u i r e d   s h a p e .   F i g u r e   3 

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

1 2 1 - 1 2 4   f o r m i n g   a  s q u a r e   s t r u c t u r e .   The  c o n t i g u o u s  

s i d e s   o f   a d j a c e n t   r e i n f o r c e d   p o l y e s t e r   p a n e l s   a r e  

s e c u r e d   t o g e t h e r   by  any  s u i t a b l e   m e a n s   to  f o rm  a  s t r o n g  

i n t e g r a l  s t r u c t u r e .   Each   i n d i v i d u a l   p a n e l   on  t h e  

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

p o w e r   s u p p l y   s o u r c e   126  as  d i a g r a m m a t i c a l l y   i n d i c a t e d   b y  

l i n e s   127  to   130 .   The  i n d i v i d u a l   o u t p u t   a l a r m   l i n e s  

132  to  135  f rom  the   p a n e l s   a r e   t a k e n   to   a  m u l t i p l e x e r  



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

a  r e m o t e   s t a t i o n   o v e r   l i n e   1 3 6 .  

An  a l t e r n a t i v e   to  t h e   u s e   of  an  o p t i c a l   f i b r e  

as  an  i n t r u s i o n   d e t e c t o r   e l e m e n t   is   to  t h r e a d   a  

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

to  m o n i t o r   t he   c o n t i n u i t y   of   t he   w i r e .   H o w e v e r ,   t h i s  

a l t e r n a t i v e   is  n o t   c o n s i d e r e d   to  p r o v i d e   s a t i s f a c t o r y  

p r o t e c t i o n .   In  p a r t i c u l a r   a  b r i d g i n g   l o o p   can  b e  

c o n n e c t e d   a c r o s s   some  or  a l l   of  t he   c o n d u c t o r   w i r e   s o  

t h a t   t h e   o r i g i n a l   w i r e   can  be  c u t   w i t h o u t   i n t e r r u p t i n g  

c o n t i n u i t y .   Such  a c t i o n   is   v e r y   much  more   d i f f i c u l t   w i t h  

an  o p t i c a l   f i b r e .   In  a d d i t i o n   a  c o n d u c t o r   w i r e   d o e s   n o t  

e x h i b i t   an  a t t e n u a t i o n   u p o n   d i s t o r t i o n   of  t h e   w i r e   s u c h  

as  is  e x h i b i t e d   by  an  o p t i c a l   f i b r e   when  i t   i s   d i s t o r t e d  

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

is  a l s o   known  f o r   i t s   h i g h   i m m u n i t y   to  i n t e r f e r e n c e   w h e n  

u s e d   in  an  e l e c t r i c a l l y   n o i s y   e n v i r o n m e n t . .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   t h e   t e a c h i n g s   of  t h e  

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

in  w h i c h   a  l a t t i c e   or  mesh   t y p e   of  b a r r i e r   i n c l u d e s  

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

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

a s s o c i a t e d   t r a n s m i t t e r   and  r e c e i v e r   a r e   e n t i r e l y   e n c l o s e d .  

In  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 ,   t h e   o p t i c a l   f i b r e   n e e d  

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

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

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

c o u l d ,   of  c o u r s e ,   be  done   in   ways  o t h e r   t h a n   d e s c r i b e d  

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

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

W h i l e   i t   may  be  c o n v e n i e n t   to  have   t h e   o p t i c a l  

t r a n s m i t t e r   and  r e c e i v e r   in  one  p a c k a g e   t h i s   i s ,   o f  

c o u r s e ,   n o t   e s s e n t i a l .   They  may  be  s e p a r a t e l y   d i s p o s e d  

u n i t s .  

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



of  a m p l i t u d e   c h a n g e s   in  t h e   o p t i c a l   s i g n a l .   I f   t h e  

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

as  w o u l d   be  g e n e r a t e d  b y   u s i n g   say  a  l a s e r  d i o d e  a s  

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

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

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

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

a t   t h e - r e c e i v e r .  

A n o t h e r   b a r r i e r   s t r u c t u r e   t h a t   may  be  p r e f e r r e d  

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

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

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

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

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

t h e   c o n t a c t   p o i n t s   by  s p r a y   b o n d i n g   w i t h   an  e p o x y   r e s i n .  

T h i s   f o rm  of  s t r u c t u r e   e n a b l e s   a  s i n g l e   s i z e   t u b e   t o  

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

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

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

s t r o n g   as  o b t a i n e d   w i t h   t h e   i n t e r s e c t i n g   t u b e s .   A g a i n ,  

t h e   t u b e s   open   i n t o   t h e   h o l l o w   box  f r a m e   and  a r e   t h r e a d e d  

w i t h   an  o p t i c a l   f i b r e   as  d e s c r i b e d   a b o v e .  

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

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

f o r   two  s e p a r a t e   o p t i c a l   f i b r e   p a t h s .   A  h o l l o w   f r a m e  

and  mesh   b a r r i e r   s t r u c t u r e  2 0 0   is   f o r m e d   as  has   b e e n  

d e s c r i b e d   w i t h   r e f e r e n c e   to   F i g u r e   1.  The  e m b o d i m e n t  

of  F i g u r e   4  d i f f e r s  i n   t h a t   a  f i r s t   o p t i c a l   f i b r e   c a b l e  

210  e x t e n d s   in   z i g - z a g   f a s h i o n   t h r o u g h   t h e   h o r i z o n t a l  

m e m b e r s   202  o f   t h e   b a r r i e r   and  a  s e c o n d   o p t i c a l   f i b r e  

c a b l e   212  e x t e n d s   in   z i g - z a g   f a s h i o n   t h r o u g h   t h e  

v e r t i c a l   m e m b e r s   204  of  t h e   b a r r i e r .   In  a d d i t i o n   t h e  

c a b l e   as  i l l u s t r a t e d   in   c r o s s - s e c t i o n   in  F i g u r e   4a  i s  

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

o p t i c a l   p a t h .   No  s h e a t h i n g  o f   t h e   b u n d l e   of  s t r a n d s   i s  

u s e d .   I t   i s   p r e f e r r e d   t h a t   t h e   n u m b e r   of   s t r a n d s   b e  



n o t   l e s s   t h a n   10  and  in  a  p r e f e r r e d   a r r a n g e m e n t   a  c a b l e  

of  330  s t r a n d s   is   u s e d .   A  m u l t i - s t r a n d   f i b r e   o p t i c  

has   a  p a r t i c u l a r   b e n e f i t   d i s c u s s e d   b e l o w .  

Al so   shown  in  F i g u r e   4  is  t he   p r o v i s i o n   o f  

s e p a r a t e   t r a n s m i t t e r   and  r e c e i v e r   u n i t s   214  and  2 1 6  

r e s p e c t i v e l y .   U n i t   214  c o n t a i n s   two  i n d e p e n d e n t   o p t i c a l  

t r a n s m i t t e r s   218  and  220  c o u p l e d   to  r e s p e c t i v e   e n d s   o f  

t he   o p t i c a l   f i b r e   c a b l e s   210  and  212.   Each   t r a n s m i t t e r  

is   in  a c c o r d   w i t h   t h e   t r a n s m i t t e r   32  of  F i g u r e   2 .  

U n i t   216  c o n t a i n s   two  i n d e p e n d e n t   o p t i c a l   r e c e i v e r s   2 2 2  

and  224  c o u p l e d   to  t h e   o t h e r   r e s p e c t i v e   ends   of  t h e  

o p t i c a l   c a b l e s   210  and  212.   The  r e c e i v e r   end  o f  

c a b l e   210  is   shown  as  e x t e n d i n g   a r o u n d   t h e   h o l l o w   f r a m e  

206  to  r e a c h   t h e   r e c e i v e r   222.   Each   r e c e i v e r   i s   i n  

a c c o r d   w i t h   t h e   r e c e i v e r   of  F i g u r e   2  e x c e p t   t h a t ,   i f  

d e s i r e d ,   b o t h   may  a c t i v a t e   a  common  a l a r m   c i r c u i t   5 0 .  

The  t r a n s m i t t e r   and  r e c e i v e r   u n i t s   may  be  i n t e r c o n n e c t e d  

by  e l e c t r i c a l   c a b l e   214  to  c o u p l e   e a c h   r e c e i v e r   to  i t s  

r e s p e c t i v e   t r a n s m i t t e r   f o r   s y n c h r o n o u s   d e t e c t i o n .   As  

in  F i g u r e   1  a l l   t he   f i b r e   o p t i c s ,   t r a n s m i t t e r s   a n d  

r e c e i v e r s   a r e   e n t i r e l y   c o n t a i n e d   and  s e a l e d   in  t h e  

b a r r i e r   s t r u c t u r e .  

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

d i f f i c u l t   to  b r i d g e   t h a n   an  e l e c t r i c a l   c o n d u c t o r ,   a  

m u l t i - s t r a n d   f i b r e   c a b l e   is   s t i l l   more  d i f f i c u l t .   E a c h  

f i b r e   s t r a n d   is   t r a n s m i t t i n g   i n d e p e n d e n t l y   a  p r o p o r t i o n  

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

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

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

of  t h e   s t r a n d s ;   a n d ,   of  c o u r s e ,   t h e   s u c c e s s f u l l y  

b r i d g i n g   a c c e s s   to  t h e   m u l t i - s t r a n d   c a b l e   has   to   be  m a d e  

at  two  s e p a r a t e   p o i n t s . .   Thus  a  l a r g e   n u m b e r   of  s t r a n d s  

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

s y s t e m .  
The  u se   of  m u l t i - s t r a n d   f i b r e   o p t i c s   i s ,   o f  

c o u r s e ,   a p p l i c a b l e   in  t h e   a r r a n g e m e n t   of  F i g u r e   1  u s i n g  



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

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

s e p a r a t e   p a t h s   as  shown  in  F i g u r e   4  has   t h e   a d v a n t a g e  

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

a s s u m i n g   t h e ' t w o   p a t h s   a r e   a b o u t   e q u a l   in  l e n g t h   a s  

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

a t   e a c h   r e c e i v e r  u n i t   214  and  216  is   g r e a t l y   i m p r o v e d ,  

or  p u t   a n o t h e r   way,   c h e a p e r ,   t h o u g h   more   l o s s y ,   f i b r e  

o p t i c   can   be  e m p l o y e d   f o r   a  g i v e n   s i g n a l - t o - n o i s e   r a t i o  

a t   t h e   r e c e i v e r .  

The  p a n e l   of  F i g u r e   4  can   be  p r o v i d e d   w i t h   a  

b u s h i n g   52  s u c h   as  i l l u s t r a t e d   in  F i g u r e   1  f o r   a c c e s s   o f  

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

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

F i g u r e   3.  An  a l t e r n a t i v e   c o n s t r u c t i o n   w h i c h   i s  

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

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

r e c e i v e r s   and  t r a n s m i t t e r s   i n t o   a  s e p a r a t e   s e a l e d  

box  s u c h   as  i n d i c a t e d   at   230  in  d a s h e d   l i n e .   In  t h i s  

c a s e   t h e   i n t e r n a l   t r a n s m i t t e r   and  r e c e i v e r   u n i t s   218 ,   2 2 0  

and  2 2 2 ,   224  r e s p e c t i v e l y   w i l l   c o n t a i n   o n l y   t h e   l i g h t -  

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

t h e n   c o n n e c t e d   by  l e a d s   ( n o t   shown)   e x t e n d i n g   t h r o u g h   a n  

a p e r t u r e   in  f r a m e   206  to   t h e   r e m a i n i n g   c i r c u i t r y   i n  

s e a l e d   box  230  m o u n t e d   at   t h e   o u t s i d e   of   t h e   f r a m e .   T h e  

l i n k   226  i s   now  c o n t a i n e d   w i t h i n   t h e   u n i t   230 .   A  m u l t i -  

way  c a b l e   232  p r o v i d e s   f o r   t he   c o n n e c t i n g   of  a  s e q u e n c e  

of  u n i t s   230  to   a  common  p o w e r   s u p p l y   and  to  a  m u l t i p l e x e r  

f o r   t h e   a l a r m   s i g n a l   l i n e s .   The  e x t e r n a l   box  230  a n d  

c a b l e s   232  a r e   p r o v i d e d   w i t h   t a m p e r   d e t e c t i o n   as  i s  

w e l l   known  i n  t h e   s e c u r i t y   f i e l d .  



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

f r a m e ;   a  mesh  or  l a t t i c e   s u p p o r t e d   w i t h i n   and  b y  

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

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

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

l e a s t   some  of  t he   h o l l o w   m e m b e r s ,   a  l i g h t   s o u r c e  

l o c a t e d   in  t h e   h o l l o w   of  t h e   f r a m e   and  c o u p l e d  

to  one  end  of  s a i d   f i b r e   c a b l e   to  t r a n s m i t   a n  

o p t i c a l   s i g n a l   a l o n g   the   f i b r e ,   and  an  o p t i c a l  

r e c e i v e r   l o c a t e d   in  t he   h o l l o w   of  t he   f r a m e  

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

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

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

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

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

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

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

in  w h i c h   t he   mesh  or  l a t t i c e   c o m p r i s e s   a  f i r s t   s e t  

of   p a r a l l e l   m e m b e r s   and  a  s e c o n d   s e t   of  p a r a l l e l  

m e m b e r s   a t   an  a n g l e   to  t h e   f i r s t   s e t ,   and  s a i d  

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

s a i d   s e t s .  

4.  A  b a r r i e r   s t r u c t u r e   as  c l a i m e d   in  C l a i m   3 

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



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

f r a m e ;   a  mesh   or  l a t t i c e   s u p p o r t e d   w i t h i n   a n d  

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

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

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

p a r a l l e l   m e m b e r s   and  a  s e c o n d   s e t   of  p a r a l l e l  

m e m b e r s   a t   an  a n g l e   to  t he   f i r s t   s e t ;   f i r s t  

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

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

l o c a t e d   in  t h e   h o l l o w   of  t h e   f r a m e ;   a  f i r s t  

o p t i c a l   f i b r e   c a b l e   e x t e n d i n g   b e t w e e n   s a i d   f i r s t  

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

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

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

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

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

s o u r c e   and  s a i d   s e c o n d   o p t i c a l   r e c e i v e r   to  p r o v i d e  

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

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

m e m b e r s   of   s a i d   s e c o n d   s e t ;   and  means   r e s p o n s i v e  

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

f i r s t   or  s a i d   s e c o n d   o p t i c a l   r e c e i v e r   to  p r o v i d e  

an  o u t p u t   s i g n a l .  

6.  A  b a r r i e r   s t r u c t u r e   as  c l a i m e d   in  C l a i m   5 

in  w h i c h   s a i d   f r a m e  i s   of  r e c t a n g u l a r   s h a p e   and  s a i d  

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

to  one  a n o t h e r .  

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

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

a r e   e a c h   m u l t i - s t r a n d .  
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