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©  Re-cycling  handrail. 

A  dual  path  moving  walkway  or  pair  of  escalators  or 
walkways  is  provided  with  two  re-cycling  handrail  belts. 
(20,21).  The  handrail  (20)  on  the  outer  balustrade  of  one  path 
or  escalator  crosses  between  the  pair  of  paths  or  escalators 
and  on  to  the  outer  balustrade  of  the  other  by  guides  (D.I) 
which  impart  a  twist  to  the  belt  and  allows it to  bend  about  its 
transverse  axis.  The  inner  belt  (21)  passes  from  one  inner 
balustrade to the  other via  a  horizontal  pulley. 

Removable  panels  in  the  balustrades  permit  removal  of 
the'handrail  belts  from  their  guides  and  then  removal  from 
the  balustrades. 





This   i n v e n t i o n   r e l a t e s   to  dual   pa th   moving  w a l k w a y s  

and  p a i r s   of  e s c a l a t o r s   or  wa lkways ,   and  more  e s p e c i a l l y   t o  

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

N o r m a l l y ,   each  walkway  or  e s c a l a t o r   has  two  h a n d r a i l s  

each  i n c l u d i n g   an  e n d l e s s   b e l t   s l i d a b l y   c a r r i e d   on  a  g u i d e  

r a i l .   Only  the  uppe r   run  of  each  b e l t   s e r v e s   a  u s e f u l  

p u r p o s e   and  the  lower  or  r e t u r n   run  is  c o n c e a l e d .   The  c o s t  

and  the  amount  of  the  b e l t   m a t e r i a l   is ,   of  c o u r s e ,   c o n s i d e r a b l e  

r e q u i r i n g   fou r   b e l t s ,   each  of  which  is  more  than  twice   t h e  

l e n g t h   of  the  walkway  or  e s c a l a t o r .  

Moving  walkways   have  t e n d e d   to  r ange   in  l e n g t h   f r o m  

3 0  -   100  m e t r e s .   R e c e n t   d e v e l o p m e n t s   i n d i c a t e   t h a t   h i g h e r  

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

walkways  many  t i m e s   t h a t   l e n g t h   b e i n g   u s e d .  

It  is  c l e a r   t h a t   r e - c y c l i n g   h a n d r a i l s   fo r   t h e s e  

long  walkways  would  r e s u l t   in  s u b s t a n t i a l   s a v i n g   as  w o u l d  

r e - c y c l i n g   h a n d r a i l s   fo r   p a i r s   of  e s c a l a t o r s .   At  t h e  

p r e s e n t   time  a  p a i r   of  walkways   or  e s c a l a t o r s   100  m e t r e s  

long  would  u t i l i s e   f o u r   l o o p s   of  h a n d r a i l   of  s l i g h t l y   more  

than  200  m e t r e s ,   i . e .   p e r h a p s   820  m e t r e s   i n  a l l .  

It  is  an  o b j e c t   of  the  p r e s e n t   i n v e n t i o n   to  o b v i a t e  

or  m i t i g a t e   the  a f o r e m e n t i o n e d   d i s a d v a n t a g e s .  

The  p r e s e n t   i n v e n t i o n   is  a  dua l   pa thway  walkways  o r  

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

walkway  or  e s c a l a t o r   has  at  l e a s t   one  movable   h a n d r a i l   m o u n t e d  

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

d i r e c t i o n s   and  p r o v i d e d   by  a  common  e n d l e s s   b e l t   the  m a j o r  

l e n g t h   of  which  p r o v i d e s   an  upper   run  on  each  b a l u s t r a d e ,   t h e  



b e l t   at each end  of  the  pa thway  or  p a i r   of  e s c a l a t o r s   c r o s s i n g  

be tween   the  b a l u s t r a d e s   in  a s s o c i a t i o n   wi th   g u i d e   means  w h i c h  

i m p a r t   an  a x i a l   t w i s t   to  the  b e l t   of  s u b s t a n t i a l l y   9 0 °  t o   e n a b l e  

the  b e l t   to  bend  a b o u t  i t s   t r a n s v e r s e   a x i s   d u r i n g   i t s   p a s s a g e  

b e t w e e n   the  b a l u s t r a d e s .  

P r e f e r a b l y ,   two  h a n d r a i l   b e l t s   a re   p r o v i d e d ,   w h e r e i n  

one  b e l t   is  monted  on  each  o u t e r   b a l u s t r a d e   and  one  b e l t   i s  

mounted  on  each  i n n e r   b a l u s t r a d e ,   at  l e a s t   the  o u t e r   b e l t   a t  

each   end  of  the  walkway  o r  e s c a l a t o r   c r o s s i n g   b e t w e e n   t h e  

o u t e r   b a l u s t r a d e   below  the  l e v e l   of  t h e  w a l k w a y   f l o o r   o r  

e s c a l a t o r   e n t r y   or  e x i t  a r e a .  

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

of  gu ide   members  a d a p t e d   to  a l t e r   t he   d i r e c t i o n   of  the  b e l t .  

P r e f e r a b l y   a l s o ,   at  l e a s t   one  t e n s i o n i n g   d e v i c e   i s  

p r o v i d e d   for   the  or  each   b e l t .  

P r e f e r a b l y   a l s o ,   r e m o v a b l e   p a n e l s   a re   p r o v i d e d   in  t h e  

b a l u s t r a d e   at  l o c a t i o n s   where  the  or  each  b e l t   bends   t h r o u g h  

1800  about   i t s   t r a n s v e r s e   a x i s   whereby   t h e  b e l t   can  be  r e m o v e d  

from  i t s   b a l u s t r a d e s .  

Thus,  the  h a n d r a i l   of  the  i n v e n t i o n   forms  on ly   one  o r  

two  l oops   of  h a n d r a i l ,   an  i n n e r  o n e   which  migh t   be  230  m e t r e s  

long  when  used   w i t h   an  i n s t a l l a t i o n   of  100  m e t r e s ,   a n d / o r   a n  

o u t e r   loop  which  might   be  2 4 0  m e t r e s   l o n g .   I t   w i l l   t hus   b e  

s een   t ha t   in  the  s i z e   o f  i n s t a l l a t i o n   r e f e r r e d   to  u s i n g   f o u r  

h a n d r a i l s ,   the  c o n v e n t i o n a l   l e n g t h   of  h a n d r a i l   b e l t   might   be  

8 2 0  m e t r e s   compared   wi th   abou t   470  m e t r e s   fo r   the  two  l o o p s  

of  r e - c y c l i n g   b e l t .  

An  embod imen t   of  the  p r e s e n t   i n v e n t i o n   w i l l   now  b e  

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



d r a w i n g s ,   in  w h i c h : -  

F ig .   1  is  a  p lan   view  oi  one  ena  of  a  dua l   p a t h . w a l k -  

way;  a n d  

F ig .   2  is  a  s i d e   e l e v a t i o n   of  one  end  of  a  w a l k w a y  

or  e s c a l a t o r   showing   the  pa th   of  a  h a n d r a i l   b e l t .  

R e f e r r i n g   to  Fig .   1,  which  shows  a  t y p i c a l  l a y o u t   of  a  

dua l   pa th   moving  walkway  and  r e p r e s e n t s   a  c o n s t r u c t i o n   w h e r e  

t h e r e   is  m i n i m a l   space   r e s t r i c t i o n ;   o t h e r   c o n f i g u r a t i o n s   a r e  

d e s c r i b e d   h e r e i n a f t e r   which  n e v e r t h e l e s s   i n c l u d e   the  same  

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

walkways  a n d / o r   a  s i n g l e   o u t e r   h a n d r a i l   s i m i l a r l y   e m p l o y e d .  

In  eve ry   case   and  in  a l l   c o n f i g u r a t i o n s   the  h a n d r a i l  

can  be  q u i c k l y   and  e a s i l y   removed  or  r e p l a c e d ,   as  w i l l   be  d e s -  

c r i b e d   h e r e i n a f t e r .  

A  dua l   pa thway  walkway  c o m p r i s i n g   two  s i d e - b y - s i d e  

p a t h s   10,  11  the  f l o o i s o f   which  move  in  o p p o s i t e   d i r e c t i o n s .  

The  f l o o r s   may  be a  c o n t i n u o u s   t r a c k   s e r v i n g   both   p a t h s   o r  

s e p a r a t e   t r a c k s   moving  in  o p p o s i t e   d i r e c t i o n s .   Each  w a l k w a y  

has  a  p a i r   o f  b a l u s t r a d e s   12,  13  and  each  b a l u s t r a d e   has  a 

h a n d r a i l  2 0 ,   21  movable   in  a s s o c i a t i o n   w i th   the  r e s p e c t i v e  

f l o o r s   on  a  g u i d e   r a i l   (not  shown)  a l o n g   the  top  of  the  b a l u s -  

t r a d e   and  c u r v i n g   a round   the  ends  t h e r e o f   the  h a n d r a i l   c o m -  

p r i s i n g   a  b e l t   mounted  on  the  g u i d e   r a i l s   and  s l i d a b l e   t h e r e o n .  

The  b e l t   may  be  r e i n f o r c e d  r u b b e r   of  C  s e c t i o n   for   e n g a g e m e n t  

over   the  r a i l .  

I n s t e a d   of  fou r   i n d i v i d u a l   e n d l e s s   b e l t s ,   one  fo r   e a c h  

b a l u s t r a d e   and  hav ing   an  upper   run  and  a  lower   r e t u r n   r u n ,  

o n l y  t w o   e n d l e s s   b e l t s   20,  21  are  p r o v i d e d   one  20  b e i n g  

mounted  on  the  o u t e r   b a l u s t r a d e   of  each   walkway  and  the  o t h e r  

21.  pn  the  i n n e r   b a l u s t r a d e   such  t h a t   a  major   l e n g t h   o f  



each   b e l t   p r o v i d e s   an  u p p e r   run  on  each  o f  i t s   two  b a l u s -  

t r a d e s .   The  o u t e r   b e l t   20  c r o s s e s   b e t w e e n   the  b a l u s t r a d e s  

u n d e r   the  f l o o r s   of  the  walkway  at  each   end  of  the  dua l   p a t h -  

way;  the  i n n e r   b e l t   21  may  a l s o   c r o s s   below  f l o o r   l e v e l   o r  

a t   any  s u i t a b l e   l e v e l   in  the  a r e a   b e t w e e n   the  two  i n n e r   b a l u s -  

t r a d e s   13 .  

Guide  means  is  p r o v i d e d   below  the  walkway  to  i m p a r t   a  

90o  a x i a l   t w i s t   to  the  o u t e r   b e l t   20  f o r   the  p u r p o s e   of  t u r n -  

ing  the  b e l t   so  t h a t   i t   c a n  b e n d   t r a n s v e r s e l y   d u r i n g   i t s   p a s s -  

age  b e t w e e n   b a l u s t r a d e s ,   as  w i l l   now  be  d e s c r i b e d   in  t h e  

a r r a n g e m e n t   of  one  b e l t   at   one  end  of  the   dua l   p a t h w a y .  

If  one  pa th   10  i s  r e g a r d e d  a s   n o r t h  b o u d ,   and  t h e  

r e t u r n i n g   pa th   11  as  s o u t h   b o u n d  i t   is  e a s i e r   to  d e s c r i b e  

the  l a y o u t ,   and  fo r   c l a r i t y ,   i t   is  a s sumed   t h a t   the  p o i n t   i n  

the   p a t h . o f   movement  of  the  o u t e r   b e l t  2 0   is  at  A. 

The  h a n d r a i l   at  A  is  g u i d e d   n o r t h w a r d   in  the  c o n v e n -  

t i o n a l   manner  a l o n g   the   top  of  the  b a l u s t r a d e ,   and  at  the   t e r m -  

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

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

The  h a n d r a i l   is   now  s o u t h b o u n d   a t   a  lower  l e v e l   o n  

t r a c k   BC,  and  in  t h i s   embod imen t   i t   is   deemed  to  t u r n   t o  t h e  

l e f t   o r .  o u t s i d e   as  shown;  in  o r d e r   to  a c c o m p l i s h   t h i s   i t   i s  

t w i s t e d   t h r o u g h   9 0  d e g r e e s   a n t i - c l o c k w i s e   abou t   i t s   c e n t r a l  

a x i s .   N e x t ,  i t   is  g u i d e d . t o w a r d s   D  by  a c c e p t a b l e   m e c h a n i c a l  

means ,   and  b e c a u s e   of  the   s p i r a l   t w i s t   a l r e a d y   r e f e r r e d   to  i t  

w i l l   be  t u r n i n g  r o u n d   the  a x i s  X   w i t h   t h e   open  end  of  the  "C" 

c o n f i g u r a t i o n   t o w a r d s   t h e  c e n t r e  o f   the  a x i s .  

It  w i l l   t h u s   be  s een   t h a t   i n  t h i s   and  i n d e e d   in  e v e r y  

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

is   s u c h   t h a t   i t   f l e x e s   a r o u n d   the   g u i d a n c e   means  in  t h e  



manner   for   which  h a n d r a i l s   are  d e s i g n e d   and  m a n u f a c t u r e d .  

In  t h i s   e m b o d i m e n t ,   t e n s i o n i n g   a s s e m b l i e s   are  p r o -  

v ided   in  the  a r e a   C-D,  and  a c c o r d i n g   to  the  l e n g t h   of  t h e  

i n s t a l l a t i o n   may  be  d u p l i c a t e d   or  r e p e a t e d   at  one  or  a l l  

of  the  o t h e r   t h r e e   c o r r e s p o n d i n g   t u r n i n g   p o i n t s   in  t h e  

i n s t a l l a t i o n .  

The  h a n d r a i l   c o n t i n u e s   on  i t s   s i d e   in  the  a r e a  

D-E  u n t i l   i t   e n c o u n t e r s   a  g u i d a n c e   s y s t e m   e x t e r n a l   to  t h e  

t e r m i n a t i o n   of  the  walkway  or  e s c a l a t o r   s y s t e m   which  w i l l  

be  l o c a t e d   in  the  g e n e r a l   a r ea   E - F .  

In  the  c o n f i g u r a t i o n   be ing   d e s c r i b e d ,   the  a r ea   E - F  

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

d u p l i c a t e d   in  G-H  and  p r o v i d e s   the  d r i v i n g   medium  for   the  o u t e r  

h a n d r a i l .   This   d r i v e   may  be  d u p l i c a t e d   at  the  s o u t h b o u n d  

end  of  the  walkway.   It  can  a l s o   be  a c c o m p l i s h e d   by  a n y  

known  d r i v i n g   method  at  E-F  and  G-H,  or  by  a  s i n g l e   Newel  

Wheel  on  the  c e n t r a l   a r e a   be tween  F  and  G,  the  a rc   o f  

c o n t a c t   be ing   m a x i m i s e d   by  use  of  s u i t a b l e   s n u b b i n g   r o l l e r s .  

The  o u t e r  h a n d r a i l   is  now  d i r e c t e d   on  the  c o u r s e  

. I - J -K-L   so  t h a t   i t   s p i r a l s   as  b e f o r e   and  f i n i s h e s   up  t r a v -  

e r s i n g   the  top  of  the   s o u t h b o u n d   o u t e r   b a l u s t r a d e   in  t h e  

normal   m a n n e r .  

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

and  the  g u i d a n c e   means  employed   w i l l   now  be  d e s c r i b e d ,  

and  once  a g a i n   i t   is  p o i n t e d   out  t h a t   t h i s   e m b o d i m e n t  

d e s c r i b e d   the  b a s i c   c o n f i g u r a t i o n ,   a l t h o u g h   minor   a l t e r -  

a t i o n s   of  the  g u i d a n c e ,   t e n s i o n   and  d r i v i n g   means  a r e  

p o s s i b l e   and  cou ld   be  e s s e n t i a l   in  some  c o n s t r u c t i o n s .  

The  h a n d r a i l   n o r t h b o u n d   on  the  i n n e r   b a l u s t r a d e  

p r o c e e d s   from  N  to  0 , ' w h e r e   i t s   d i r e c t i o n   is  r e v e r s e d  



p r e f e r a b l y   in  the   same  manner  as  the  o u t e r   h a n d r a i l   d e s c r i b e d  

above .   It  w i l l   now  be  i n v e r t e d   and  c o n t i n u e s   s o u t h w a r d  

t o w a r d s   P,  s p i r a l l i n g   abou t   i t s   c e n t r a l   a x i s   so  as  t o  p r e s e n t  

i t s   open  s e c t i o n   t owards   the  a x i s   of  the  g u i d a n c e   means  u s e d  

to  take  i t   to  Q. 

The  a r e a   P-Q  w i l l   i n c o r p o r a t e   a  d r i v e  a n d   t e n s i o n  

mechan i sm,   a n d  p u r e l y   as  an  example   of  one  p o s s i b l e   mode 

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

Wheel  9  is  shown  in  F ig .   1  w i t h i n   the  a r e a ,   and  t h i s  

wheel   is  d r i v e n   by  e l e c t r o - m e c h a n i c a l   means  from  i t s   a x l e  

which  w i l l   be  mounted   on  b e a r i n g s   s i t u a t e d   below  the  N e w e l  

Wheel  p i v o t   p o i n t .  

The  whole   p i v o t   p o i n t   and  the  b e a r i n g s   and  d r i v e  

a s s o c i a t e d   w i t h   i t   be ing   mounted  on  the  t e n s i o n   a s s e m b l y ,  

w h i c h  w i l l   of  c o u r s e   take   up  the  s l a c k   and  m a i n t a i n   t h e  

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

h a n d r a i l   l o o p .  

In  the  c o n f i g u r a t i o n   b e i n g   d e s c r i b e d ,   the  d r i v e  

but  not  the   t e n s i o n   a s s e m b l y   is  d u p l i c a t e d   a t  t h e   s o u t h e r n  

end  of  the  walkway  or  e s c a l a t o r .  

I t   w i l l   have  been  n o t i c e d   t h a t   on  the  d r i v e   f o r  

the   i n n e r   h a n d r a i l   loop  r e f e r e n c e   w a s  t o   a  l a r g e   Newel  W h e e l ,  

but  i t  i s   e m p h a s i s e d  t h a t   the  same  r e s u l t   can  be  a c h i e v e d   by  

a  m u l t i p l i c i t y   of  s m a l l   gu ide   and  d r i v e   w h e e l s   p r o v i d e d   a l l  

whee l s   a re   s u p p o r t e d  f r o m   the  f r a m e w o r k   or  base   b e l o w .  

Thus,   i t   is  p o s s i b l e   w h e t h e r   a  s i n g l e   l a r g e   wheel   o r  a  

number  of  s m a l l   whee l s   are  u t i l i s e d   to  s l a c k e n   o f f   t h e  

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

c l e a r   of  the   mechan i sm  in  the  a r e a   P - Q .  

A c c o m p l i s h m e n t   of  t h e  q u i c k   and  easy   r e m o v a l   of  t h e  



whole  h a n d r a i l s   as  r e f e r r e d   to  above  is  f u r t h e r   f a c i l i t a t e d  

in  t h a t   the  movement  of  the  i nne r   h a n d r a i l   b e t w e e n   0  and  P 

and  b e t w e e n   Q  and  R  is  a c c o m p l i s h e d   on  the  i n n e r   f ace   o f  

both   b a l u s t r a d e s   where  it   can  be  r e a d i l y   d e t a c h e d   f r o m  

the  g u i d a n c e   means,   and  when  the  g u a r d s   a re   removed  a t  

0  and  R  the  l a y o u t   is  such  t h a t   the  c o m p l e t e   n o r t h e r n  

s e c t i o n   of  the  h a n d r a i l   can  be  l i f t e d   o f f   the  b a l u s t r a d e s .  

T h u s   c o n s i d e r i n g   the  a r e a s   B-C  and  J-K  on  the  o u t e r  

h a n d r a i l   c o n f i g u r a t i o n   i t   is  p r a c t i c a l   to  remove  the  h a n d r a i l  

upwards   and  o u t w a r d s   from  w h a t e v e r   gu ide   c o n f i g u r a t i o n   or  m e a n s  

is  s e l e c t e d ,   p r o v i d e d   the  t e n s i o n   has  been  s u i t a b l y   l o o s e n e d .  

In  a  s i m i l a r   manner   the  t e r m i n a l   ends   of  the  o u t e r  

b a l u s t r a d e s   are  e q u i p p e d   wi th   r e m o v a b l e   p a n e l s ,   and  if   t h e  

p a n e l s   on  the  o u t s i d e   of  t h e s e   b a l u s t r a d e s   a re   r emoved ,   i t  

is  p o s s i b l e   to  remove  the  c o m p l e t e   s e c t i o n   of  h a n d r a i l   i n  

a r e a s   B-C-D,  and  in  I - J - K ,  

The  o u t e r   h a n d r a i l   w i l l   now  be  d i s c o n n e c t e d   from  a l l  

e x c e p t   the  c o n v e n t i o n a l   g u i d a n c e   means  on  the  top  of  b o t h  

o u t e r   b a l u s t r a d e s ,   and  can  be  l i f t e d   c l e a r   of  a r e a   E - F - G - H  

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

As  s t a t e d   at  the   b e g i n n i n g   of  t h i s   a p p l i c a t i o n ,  

o t h e r   c o n f i g u r a t i o n s   ba sed   on  the  same  p r i n c i p l e s   a r e  

p o s s i b l e ;   t hose   on  the  i n n e r   h a n d r a i l   on ly   c o n c e r n i n g  

v a r i a t i o n s   in  d r i v e   and  t e n s i o n   a r r a n g e m e n t .  

The  o u t e r   h a n d r a i l   as  d e s c r i b e d   in  F ig .   1  i n v o l v e s   t h e  

use  of  s u b s t a n t i a l   e x t r a   space   o u t s i d e   of  the  o u t e r   h a n d r a i l  

and  b a l u s t r a d e ,   and  i t   has  been  found  p r a c t i c a l   to  r e v e r s e  

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

b a c k w a r d s   and  upwards   as  shown  in  Fig .   2.  This   movement  

from  B  to  C  in  Fig .   2  r e q u i r e s   to  be  a c c o m p a n i e d   by  a  



180  d e g r e s s   a x i a l   to  t w i s t   abou t   the  c e n t r a l   l i n e   of  the  b o l t ,  

a f t e r   which  the  h a n d r a i l   has  i t s   d i r e c t i o n   r e v e r s e d   o n c e  

a g a i n ,   and  then  is  g u i d e d   n o r t h w a r d s   t o w a r d s   the  o u t e r   a n d  

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

a p p r o p r i a t e   a x i a l   movement  to  p r e s e n t   i t s e l f   w i th   t h e  

c o r r e c t   o r i e n t a t i o n   to  the  d r i c e   and  t e n s i o n   means  in  t h e  

t u r n a r o u n d   a r e a .  

While   the  embod imen t   h e r e i n b e f o r e   d e s c r i b e d   r e f e r s   t o  

dua l   pa th   w a l k w a y s ,   i t   w i l l   be  a p p r e c i a t e d   t h a t   the  h a n d r a i l  

b e l t s   may  be  s i m i l a r l y  a p p l i e d   to  a  p a i r   of  e s c a l a t o r s   o r  

walkways  l o c a t e d   s i d e - b y - s i d e   and  movable   in  o p p o s i t e  

d i r e c t i o n s ,   and  F ig .   1  c o u l d ,   t h e r e f o r e ,   i l l u s t r a t e   one  e n d  

p o r t i o n   ( e i t h e r   top  or  bo t t om)   of  a  p a i r   o f  e s c a l a t o r s .  

A d v a n t a g e s   of  a  r e - c y c l i n g   h a n d r a i l   a r e  a s   f o l l o w s : -  

1)  The  c o n f i g u r a t i o n  f o r   the  moving  h a n d r a i l s  

m a y   be  u t i l i s e d   in  a l l   t y p e s   of  p a s s e n g e r  

e s c a l a t o r s   and  walkways   o p e r a t i n g   in  p a i r s ,  

in  t h a t   l e s s   t h a n  f o u r   l o o p s  o f   moving  h a n d -  

r a i l s  m a y   be  u t i l i s e d  a n d   s t i l l   comply  w i t h  

the  r e g u l a t i o n s   g o v e r n i n g   the  use   of  h a n d r a i l s  

and  b a l u s t r a d e s   when  used   in  c o n j u n c t i o n   t h e s e  

t y p e s   of  m a c h i n e s ;  

2)  the   o p p o s i t e   moving  h a n d r a i l   os  e i t h e r   o n e  

of  a  p a i r   of  walkways   may be   l i n k e d   t o g e t h e r  

to  a v o i d   u t i l i s i n g   t h a t   p a r t   of  the  m o v i n g  

loop  which  would  n o r m a l l y  b e   r e t u r n i n g  

u n u s e d   w i t h i n   the  b a l u s t r a d e . .  

3)  The  amount   of  h a n d r a i l   b e l t   is  n e a r l y  h a l f  

the  amount   which   would  n o r m a l l y   b e  r e q u i r e d  

to  s e r v i c e   two  walkways   wi th   which   they  a r e  



a s s o c i a t e d ;  

4)  both   the  i n n e r   and  o u t e r   h a n d r a i l   can  be  

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

of  any  d r i v e   mechan ism  w i t h i n   the  b a l u s t r a d e ;  

5)  bo th   the  i n n e r   and  o u t e r   h a n d r a i l   can  b e  

r e a d i l y   removed  from  the  s y s t e m   w i t h o u t   a n y  

major   e n g i n e e r i n g ;  

6)  d r i v e   means  are  a p p l i e d   at  two  or  more  d r i v e  

a r e a s   in  o r d e r   to  r e d u c e   the  s t r e s s   a n d  

s t r a i n   on  the  h a n d r a i l   c o n f i g u r a t i o n  



1.  A  dua l   pa thway   walkway  or  p a i r   of  e s c a l a t o r s  

o p e r a t i n g   in  o p p o s i t e   d i r e c t i o n s   w h e r e i n   each  walkway  o r  
e s c a l a t o r   h a s  a t   l e a s t   one  h a n d r a i l   mounted   on  a  b a l u s -  

t r a d e   and  movable  in  a s s o c i a t i o n   w i t h - t h e   r e s p e c t i v e  
f l o o r   or  s t e p s   and  gu ide   means  at  the  end  of  each   w a l k w a y  

or  e s c a l a t o r   to  g u i d e   the  h a n d r a i l   from  or  on  to  t h e  

r e s p e c t i v e   b a l u s t r a d e ,   c h a r a c t e r i s e d   in  t h a t   the  two  h a n d -  

r a i l s   (20  or  21)  are   p r o v i d e d   by  a  common  e n d l e s s   b e l t  

(20  or  21) ,   the  b e l t   at  each   end  of  the  pa thway   o r  
e s c a l a t o r s   c r o s s i n g   b e t w e e n   the  b a l u s t r a d e s   (12  or  13 )  

in  a s s o c i a t i o n   wi th   g u i d e   means  (  B  to  K  or  0  to  R)  w h i c h  

i m p a r t   an  a x i a l   t w i s t   to  the  b e l t   of  s u b s t a n t i a l l y   90°  t o  
e n a b l e   the  b e l t   to  bend  abou t   i t s   t r a n s v e r s e   a x i s   d u r i n g  
i t s   p a s s a g e   b e t w e e n   the  b a l u s t r a d e s .  

2.  A  walkway  or  p a i r   of  e s c a l a t o r s   as  c l a i m e d   i n  

Claim  1,  c h a r a c t e r i s e d   in  t h a t   two  h a n d r a i l   b e l t s   (20,  2 1 )  

are   p r o v i d e d ,   w h e r e i n   one  b e l t   (20)  is  mounted   on  e a c h  

o u t e r   b a l u s t r a d e   (12)  and  one  b e l t   (21)  is  mounted   o n  
each   i n n e r   b a l u s t r a d e   (13)  at  l e a s t   the  o u t e r   b e l t   a t  

each   end  of  the  walkway  or  e s c a l a t o r   c r o s s i n g   b e t w e e n   t h e  
o u t e r   b a l u s t r a d e   be low  the  l e v e l   of  the  walkway  f l o o r   o r  
e s c a l a t o r   e n t r y   or  e x i t   a r e a   (10,  1 1 ) .  

3.  A  walkway  or  p a i r   of  e s c a l a t o r s   as  c l a i m e d   i n  
Claim  I  or  2,  c h a r a c t e r i s e d   in  t h a t   the   gu ide   means  (B  t o  
K  or  0  to  R)  c o m p r i s e   a  p l u r a l i t y   of  g u i d e   m e m b e r s  

a d a p t e d   to  a l t e r   the  d i r e c t i o n   of  the  b e l t   (20  or  2 1 ) .  

4.  A  walkway  or  p a i r   of  e s c a l a t o r s   as  c l a i m e d   i n  

Claim  1,  2  or  3,  c h a r a c t e r i s e d  i n   t h a t   a t   l e a s t   o n e  

t e n s i o n i n g   d e v i c e   (9)  is  p r o v i d e d   fo r   the  or  each   b e l t .  

5.  A  walkway  or  p a i r   of  e s c a l a t o r s   as  c l a i m e d   in  a n y  
one  of  the  p r e c e d i n g   c l a i m s ,   c h a r a c t e r i s e d   in  t h a t  



r e m o v a b l e   p a n e l s   are  p r o v i d e d   in  the  b a l u s t r a d e s   ( 1 2 ,  
13)  at  l o c a t i o n s   (B  to  D  or  I  to  K)  where  the  or  e a c h  

b e l t   (20.  21)  bends  t h r o u g h   180°  abou t   i t s   t r a n s v e r s e  

a x i s   whereby  the  b e l t   can  be  removed  from  the  b a l u s t r a d e s .  






