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@  Track  for  blinds. 

A  blind  apparatus  comprising  at  least  two  tracks  having 
adjacent  ends  meeting  at  a  corner  defined  there  between, 
the  tracks  defining  two  opposite  ends  remote  from  such  cor- 
ner,  a  rotation  shaft  for  each  track,  a  lead  traveller  in  each 
track,  moving  along  a  lead  traveller  path  of  predetermined 
length  from  an  open  position  at one  end  of the  path  to  a closed 
position  at  the  other  end  of  the  path,  pluralities  of  travellers, 
forming  groups,  associated  with  respective  lead  travellers, 
each  traveller  having  a  rotatable  slat  shaft  and  being 
connected  to  a  rotation  shaft  whereby  upon  rotation  of  the 
rotation  shaft,  the  slat  shaft  may  be  rotated,  adjacent  travel- 
lers  in  the  same  group  being  connected  by  links,  each  lead 
traveller  being  connected  to  an  adjacent  traveller  in  its  res- 
pective  group  by  a  further  link,  a  flexible  control  element 
attachable to  the  lead  travellers,  and,  a flexible  coupling  con- 
necting  adjacent  rotation  shafts  at  the  corner,  with  all  lead 
travellers  being  movable  simultaneously  along  respective 
paths  by  the  flexible  control  element. 



The  i n v e n t i o n   r e l a t e s   to   an  a p p a r a t u s   f o r   o p e r a t i n g  

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

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

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

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

t r a v e l l e r s   h e l d   in   a  h o r i z o n t a l   t r a c k .   The  t r a c k   i s   a f f i x e d  

to   t h e   c e i l i n g   or  u p p e r   c a s e m e n t   of  a  w i n d o w .   Each  s l a t   i s  

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

w i t h i n   t h e   t r a c k .   C o m m o n l y ,   a  h o r i z o n t a l   s h a f t   c o n n e c t s  

a l l   t h e   t r a v e l l e r s .   R o t a t i o n   of  t h e   s h a f t ,   t h r o u g h  a  

s u i t a b l e   means   in   e a c h   t r a v e l l e r   ( s u c h   as  a  worm  g e a r )  

c a u s e s   t h e   s l a t s   to   r o t a t e .   Each  t r a v e l l e r   i s   c o n n e c t e d   t o  

a d j a c e n t   t r a v e l l e r s   by  s u i t a b l e   m o v a b l e   c o n n e c t i o n   m e a n s  

w h e r e b y ,   in   one  d i r e c t i o n   e a c h   t r a v e l l e r   can  be  moved  t o  

c o n t a c t   a n o t h e r   t r a v e l l e r ,   and ,   in   an  o p p o s i t e   d i r e c t i o n   t h e  

t r a v e l l e r s   move  a p a r t   f r om  e a c h  o t h e r .   S u i t a b l e   c o n t r o l  

means   ( s u c h   as  c o r d s ,   c h a i n s ,   or   s h a f t s )   a r e   p r o v i d e d  

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

t he   t r a c k ,   and   w h e r e b y   t h e   s h a f t   can  be  t u r n e d   to   r o t a t e  

t he   v e r t i c a l   s l a t s .   G e n e r a l l y ,   s u c h   c o n t r o l s   a r e   l o c a t e d  

at   one  end  of  t h e   t r a c k .  



In  e x i s t i n g   v e r t i c a l   b l i n d s   t h e   t r a c k   i s   s t r a i g h t .  
In  o r d e r   to   h a v e   v e r t i c a l   b l i n d s   on  b o t h  s i d e s   of  a  c o r n e r ,  
f o r   i n s t a n c e   in   a  bay   w i n d o w  o r   in   a  room  h a v i n g   g l a s s   s i d e s  

j o i n i n g   a t   c o r n e r s ,   i t   i s   n e c e s s a r y   to   h a v e   a  s e p a r a t e  
v e r t i c a l   b l i n d   a r r a n g e m e n t   a l o n g   e a c h  w i n d o w .   E a c h .  b l i n d  

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

b l i n d s .   Each  b l i n d   r e q u i r e s   i t s   own  c o n t r o l   c o r d s   or   s h a f t s .  

T h e s e   r e q u i r e m e n t s   add  i n c o n v e n i e n c e   and  a d d e d   e x p e n s e   t o  

t h e   v e r t i c a l   b l i n d   s y s t e m .   As  w e l l ,   t h e   a d d i t i o n a l   c o n t r o l  

c o r d s   or   s h a f t s   d e t r a c t   f rom  t h e   a e s t h e t i c   a p p e a r a n c e   o f  

t h e   w i n d o w .  

Where  t h e   two  l i n e a r   b l i n d   t r a c k s   m e e t ,   in   t h e  

c o r n e r ,   t h e r e   i s   a  gap  w h e r e   t h e   s l a t s   do  n o t   m e e t .  

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

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

be  c a p a b l e   of  b e i n g   moved   b e t w e e n   f u l l y   open   and  f u l l y  

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

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

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

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

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

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

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

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

a p p a r a t u s   c o u l d   be  o r i e n t e d   in   any  p o s i t i o n   i n c l u d i n g  

v e r t i c a l l y ,   h o r i z o n t a l l y   or  in   any  o t h e r   p o s i t i o n .  

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

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

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

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

t h e   t r a c k s   d e f i n i n g   two  o p p o s i t e   e n d s   r e m o t e   f rom  s u c h  

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



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

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

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

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

t h e   r o t a t i o n   s h a f t s   w h e r e b y   upon   r o t a t i o n   of   t h e   r o t a t i o n  

s h a f t ,   t h e   s l a t   s h a f t  m a y   be  r o t a t e d ,   a d j a c e n t   t r a v e l l e r s  

in  t h e   same  g r o u p   b e i n g   c o n n e c t e d   by  l o n g i t u d i n a l   c o n t r o l  

means   a t t a c h a b l e   to   t h e   l e a d   t r a v e l l e r s ,   a  r o t a t i o n  

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

means   c o n n e c t i n g   a d j a c e n t   r o t a t i o n   s h a f t s   a t   t h e   c o r n e r .  

The  i n v e n t i o n   a c h i e v e s   t h e   a b o v e   a d v a n t a g e s   by  p r o -  
v i d i n g   a  r o t a t i o n   s h a f t   w i t h i n   t h e   t r a c k .   E a c h  s h a f t   i s  

c o n n e c t e d   to   an  a d j a c e n t   s h a f t   a r o u n d   a  c o r n e r   by  a  s u i t a b l e  

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

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

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

i s   c o n n e c t e d   to   a  c o n t r o l   c o r d .   The  c o n t r o l   c o r d   i s   a l s o  

c o n n e c t e d   by  a  m o v a b l e   c o n n e c t i o n   to  t h e   o t h e r   l e a d  

t r a v e l l e r s .  

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

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

a t   t h e   same  t i m e .  

In  one   f o r m ,   c o n n e c t o r s   a r e   l o c a t e d   a t   s p a c e d   p o i n t s  

on  t h e   c o r d .   In  a n o t h e r   f o rm  t h e   c o n n e c t o r s   can  b e  

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

g r i p .  



IN  THE  DRAWINGS 

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   of  a  bay  w indow  h a v i n g  

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

F i g u r e   2  i s   an  e x p l o d e d   p e r s p e c t i v e   v i e w ,   p a r t l y  

c u t - a w a y ,   i l l u s t r a t i n g   one  e m b o d i m e n t   of  a  b l i n d   a t   a  

c o r n e r ;  

F i g u r e   3  i s   a  b o t t o m   p l a n   v i e w   of  a  b l i n d   s h o w i n g   t h e  

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

F i g u r e   4  i s   a  p e r s p e c t i v e   v i e w   of  a  l e a d   t r a v e l l e r  

of  one  e m b o d i m e n t ;  

F i g u r e   5  i s   a  p e r s p e c t i v e   v i e w   of  a  s e c o n d   l e a d  

t r a v e l l e r   a c c o r d i n g   to  one  e m b o d i m e n t ;  

F i g u r e   6  i s   a  p e r s p e c t i v e   v i e w   of  an  a l t e r n a t e   l e a d  

t r a v e l l e r   of   a  f u r t h e r   e m b o d i m e n t ;   a n d  

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

of   s l i d i n g   c l u t c h .  

DETAILED  DESCRIPTION  OF  A  S P E C I F I C   EMBODIMENT 

R e f e r r i n g   to  F i g u r e   1,  t h e r e   i s   i l l u s t r a t e d   a  b a y  

w indow  i n d i c a t e d   g e n e r a l l y   as  10.  Bay  w indow  10  c o m p r i s e s ,  

in  t h i s   i l l u s t r a t i o n ,   l e f t   s i d e   12,  f r o n t   s i d e   14,  a n d  

r i g h t   s i d e   16.  L e f t   s i d e   12  i s   j o i n e d   to   f r o n t   s i d e   14  

a t   c o r n e r   18.  S i m i l a r l y ,   f r o n t   s i d e   14  and  r i g h t   s i d e   16  

a r e   j o i n e d   a t   a n o t h e r   c o r n e r   20.  The  s i d e s   12,  14  and  16  

may  e a c h   d e f i n e   d i f f e r e n t   l e n g t h s .   As  w e l l ,   c o r n e r s   1 8  

and  20  may  d e f i n e   d i f f e r e n t   a n g l e s .   The  l e f t   s i d e   12  o f  

w i n d o w   10  i n c l u d e s   an  u p p e r   c a s e m e n t   22.  S i m i l a r l y ,   s i d e s  



14  and  16  i n c l u d e   u p p e r   c a s e m e n t s   24  and  26  r e s p e c t i v e l y .  
A  v e r t i c a l   b l i n d   a p p a r a t u s ,   a c c o r d i n g   to  t h e   i n v e n t i o n ,  
i n d i c a t e d   g e n e r a l l y   as  28,  is   a f f i x e d   to   and  d e p e n d s  

d o w n w a r d l y   f rom  u p p e r   c a s e m e n t s   22,  24  and  2 6 .  

The  i n v e n t i o n   i s   e q u a l l y   a p p l i c a b l e   to  two  s i d e s ,  

or  f o u r ,   or  m o r e .  

V e r t i c a l   b l i n d   a p p a r a t u s   28  c o m p r i s e s   h o r i z o n t a l  

t r a c k s   30,  32  and  34  a f f i x e d   r e s p e c t i v e l y   to   u p p e r   c a s e m e n t s  

22,  24  and  26  and  m i t e r e d   t o g e t h e r   a t   c o r n e r s   18  and  2 0 .  

S l i d a b l y   h e l d   w i t h i n   t r a c k s   30,  32  and  34  a r e   a  p l u r a l i t y  
of  t r a v e l l e r s   36  ( s e e   F i g u r e   2 ) .   R o t a t a b l y   a t t a c h e d   t o  

e a c h   t r a v e l l e r   36  is   a  d o w n w a r d l y   d e p e n d i n g   s l a t   3 8 .  

S l a t   38  g e n e r a l l y   c o m p r i s e s   an  o p a q u e   m a t e r i a l ,   so  t h a t   w h e n  

t h e   v e r t i c a l   b l i n d   a p p a r a t u s   28  i s   in   a  c l o s e d   p o s i t i o n  

l i g h t   i s   p r e v e n t e d   f rom  e n t e r i n g   bay  w indow  1 0 .  

T r a v e l l e r s   36  s l i d a b l y   s u p p o r t   s l a t s   38.  F u r t h e r m o r e ,  

t r a v e l l e r s   36  a r e   i n t e r c o n n e c t e d   by  s u i t a b l e   m o v a b l e   l i n k  

means   82,  as  d i s c u s s e d   b e l o w ,   f o r   l o n g i t u d i n a l l y   m o v i n g  

t h e   t r a v e l l e r s   3 6 .  

For   c o n v e n i e n t   o p e r a t i o n ,   f r e e   e n d s   54a  and  56a  o f  

l o n g i t u d i n a l   c o n t r o l   c o r d s   54  and  56  d e p e n d   f rom  a  f r e e  

end  of  t r a c k   34,  a t   one   end  of  t h e   b l i n d .   A  s u i t a b l e  

p u l l e y   ( n o t   shown)   may  be  p r o v i d e d   a t   s u c h   end  to   a l l o w   f o r  

s m o o t h   m o v e m e n t   of   c o r d s   54  and  56.  C o r d s   54  and  56  a r e  

c o n n e c t e d ,   as  d i s c l o s e d   h e r e i n ,   to   a  l e a d   t r a v e l l e r   ( a s ,  

f o r   e x a m p l e ,   l e a d   t r a v e l l e r   36a  or   36b  in   F i g u r e   31  i n  

e a c h   t r a c k   30,  32  and  34.  At  an  o p p o s i t e   end  of  v e r t i c a l  

b l i n d   a p p a r a t u s   28,  c o r d s   54  and  56  a r e   j o i n e d   t o g e t h e r  

a n d ,   in  f a c t ,   may  be  i n t e g r a l   w i t h   e a c h   o t h e r .   A  s u i t a b l e  

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

to  a l l o w   f o r   s m o o t h   m o v e m e n t   of  c o r d s   54  and  56.  The  f r e e  



e n d s   54a  and  56a  of  c o r d s   54  and  56,  r e s p e c t i v e l y ,   may  b e  

t i e d   or   o t h e r w i s e   c o n n e c t e d   t o g e t h e r   a n d ,   in   f a c t ,   m a y  
be  i n t e g r a l   w i t h   e a c h   o t h e r .  

C o r d s   54  and  56  may  be  p u l l e d   to   move  t r a v e l l e r s   36  

l o n g i t u d i n a l l y   w i t h i n   t r a c k s   30,  32  and  34.  S u c h  l o n g i -  

t u d i n a l   m o v e m e n t   c a u s e s   s l a t s   38  to   be  d r awn   s i d e w a y s  

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

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

In  o r d e r   to   r o t a t e   s l a t s   38,  t r a v e l l e r s   36  a r e   e a c h  

c o n n e c t e d   to   a  r o t a t i o n   s h a f t   40  ( s e e   F i g u r e   21,  a s  

d e s c r i b e d   b e l o w .   In  o r d e r   to   r o t a t e   s h a f t   40  a  s u i t a b l e  

r o t a t i o n   c o n t r o l   m e a n s ,   s u c h   as  c o r d   41,  i s   p r o v i d e d .   C o r d  

41  d e p e n d s   f rom  s h a f t   40,  p r e f e r a b l y   a t   t h e   same  end  o f  

t r a c k   34  as  f r e e   e n d s   54a  and  56a  of  c o r d s   54  and  5 6 .  

S u i t a b l e   means   ( s u c h   as  a  p u l l e y   43)  i s   p r o v i d e d   w h e r e b y  

m o v e m e n t   of   c o r d   41  w i l l   r o t a t e   s h a f t   4u.  I t   w i l l   b e  

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

s h a f t s   or   t h e   l i k e ,   may  be  u s e d .  

R o t a t i o n   t r a n s m i s s i o n   m e a n s ,   t y p i c a l l y   worm  g e a r s  

( n o t   s h o w n ) ,   a r e   i n c o r p o r a t e d   in  e a c h  t r a v e l l e r   36,  a n d  

c o n n e c t e d   b e t w e e n   t h e   r o t a t i o n   s h a f t   40  and  r e s p e c t i v e  

s l a t s   38.  R o t a t i o n   of  s u c h   worm  g e a r   r o t a t e s   t h e   s l a t s  

3 8 .  

Lead   t r a v e l l e r s   36a  and  36b  a r e   m o v a b l e   a l o n g   l e a d  

t r a v e l l e r   p a t h s   35  and  33,  r e s p e c t i v e l y   ( i n d i c a t e d   i n  

p h a n t o m   in  F i g u r e   3 ) .   P a t h s   35  and  33  h a v e   p r e d e t e r m i n e d  

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

l e n g t h s   c o r r e s p o n d   g e n e r a l l y   to  t h e   l e n g t h   of  t h e   t r a c k s  

32  and  34  ( w i t h   an  a l l o w a n c e   f o r   t h e   l e n g t h   of  t h e  

c o l l a p s e d   t r a v e l l e r s   36  in  t he   open   p o s i t i o n ) .   H o w e v e r ,  

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



t h e   l e n g t h s   of  t h e   t r a c k s   32  and  34.  S u c h .  r e s t r i c t i o n  

may  be  n e c e s s a r y ,   f o r   e x a m p l e ,   in   t h e   s i t u a t i o n   w h e r e   m o r e  

t h a n   one  l e a d   t r a v e l l e r   i s   p r o v i d e d   in   t h e   same  t r a c k   ( a s  
in   t h e   c a s e   of  a  c e n t r e   p u l l   o p e n i n g   or  m u l t i p l e   o p e n i n g  
v e r t i c a l   b l i n d   a p p a r a t u s ! .  

G e n e r a l l y ,   t h e   l e n g t h - o f   t h e   p a t h   w i l l   d e p e n d   u p o n  
t h e   n u m b e r   of   t r a v e l l e r s   in  t h e   t r a c k .   The  n u m b e r   o f  

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

(or   s p a c e )   to   be  c o v e r e d   by  t h e   s l a t s .  

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

a r r a n g e d   in  g r o u p s   of   t r a v e l l e r s   of  u n e q u a l   n u m b e r s ,   in   a  

m a n n e r   to   be  d e s c r i b e d   b e l o w .  

I t   i s   n o t   i n t e n d e d   to   r e s t r i c t   t h e   s c o p e   of  t h e  

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

a r r a n g e m e n t   i l l u s t r a t e d .   R a t h e r   i t   i s   t h e   i n t e n t i o n   t h a t  

t h e   s c o p e   of   t h e   i n v e n t i o n  c o v e r   any  a p p l i c a t i o n   of  a  

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

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

t h e   i n v e n t i o n   to   t h e   p a r t i c u l a r   t r a c k   and  t r a v e l l e r  

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

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

t r a v e l l e r   d e s i g n .  

R e f e r r i n g   to   F i g u r e   2,  t h e r e   a r e   i l l u s t r a t e d   t r a c k s  

32  and  34  m e e t i n g   a t   a  c o r n e r ,   i n d i c a t e d   g e n e r a l l y   as  2 0 .  

T r a c k s   32  and  34  a r e   a f f i x e d   by  any  s u i t a b l e   m e a n s   t o  

u p p e r   c a s e m e n t s   24  and  26,  r e s p e c t i v e l y   ( s e e   F i g u r e   1 ) .  

T r a v e l l e r s   36  a r e   s l i d a b l y   h e l d   w i t h i n   t r a c k s   32  and  3 4 .  

Each   t r a v e l l e r   36  i n c l u d e s   a  r o t a t a b l e   s l a f t   s h a f t   3 7 .  

A  s l a t   38  i s   a f f i x e d   to   e a c h  s l a t   s h a f t   3 7 .  

A  r o t a t i o n   s h a f t   40  e x t e n d s   a l o n g   t h e   l e n g t h  o f   e a c h  



t r a c k   32  and  34  f rom  one  end  to   t h e   o t h e r .   S h a f t   40  i s  

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

as  b e a r i n g   b l o c k s   42  a f f i x e d   a t   e a c h .  e n d   of  t r a c k s   32  a n d  

34.  B e a r i n g   b l o c k   42  d e f i n e s   a  s u i t a b l e   h o l e   a l l o w i n g  

s h a f t   40  to   e x t e n d   t h e r e t h r o u g h .   S i m i l a r l y ,   e a c h   t r a v e l l e r  

36  d e f i n e s   a  s u i t a b l e   o p e n i n g   a l l o w i n g   s h a f t   40  to  p a s s  

t h e r e t h r o u g h .   A  s u i t a b l e   g e a r   or  o t h e r   t r a n s m i s s i o n   m e a n s  

known  in  t he   a r t   ( n o t   shown)   i s   i n c l u d e d   in   e a c h   t r a v e l l e r  

36  and  i s   a d a p t e d   to   c o o p e r a t e   w i t h   s h a f t   40,  w h e r e b y  

r o t a t i o n   of  s h a f t   40  w i l l   i n d u c e   e a c h   s l a t   s h a f t   37  t o  

r o t a t e .   R o t a t i o n   of  s l a t   s h a f t s   37  in  u n i s o n   w i l l   c a u s e  

s l a t s   38  to  e i t h e r   open   or   c l o s e ,   as   d e s i r e d .   In  o r d e r  

to   r o t a t e   s h a f t   40,  a  s u i t a b l e   p u l l e y   43,  or  o t h e r   m e a n s ,  

may  be  a t t a c h e d   a t   one  end  of  s h a f t   40  and  may  be  o p e r a b l e  

by  a  s u i t a b l e   c o r d ,   c h a i n   or  o t h e r  m e a n s   ( s e e   c o r d   41  i n  

F i g u r e   1 ) .  

A d j a c e n t   s h a f t s   40  a r e   c o n n e c t e d   t o g e t h e r   a t   c o r n e r  

20  by  f l e x i b l e   c o u p l i n g   m e a n s   44.  The  b e a r i n g   b l o c k s   42  

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

44  to   l o c a t e   t h e   e n d s   of  t h e   s h a f t s   40  a d j a c e n t   t h e   f l e x i b l e  

c o u p l i n g   m e a n s   44.  In  t h e   i l l u s t r a t e d   e m b o d i m e n t ,   f l e x i b l e  

c o u p l i n g   means   44  c o m p r i s e s   a  c y l i n d r i c a l   h e l i c a l   s p r i n g  

46  a f f i x e d   to   c o l l a r s   48  a t   e a c h   e n d .   C o l l a r s   48  in   t u r n  

a r e   a f f i x e d   by  s u i t a b l e   m e a n s ,   s u c h  a s   s e t   s c r e w   50,  t o  

e a c h   s h a f t   40.  For   p r o t e c t i o n   and  f o r   e a s e   of  r o t a t i o n ,  

w a s h e r s   52  may  be  i n s e r t e d   in  p l a c e   b e t w e e n   c o l l a r s   48  a n d  

b e a r i n g   b l o c k s   42.  E a c h .  c o l l a r   48  d e f i n e s   a  b o s s   4 8 a  

e x t e n d i n g   t h e r e f r o m   in   o r d e r   to   a s s i s t   in  a f f i x i n g   s p r i n g  

46  to   c o l l a r s   48.  The  s p r i n g   46  may  be  w r a p p e d   a r o u n d   a n d  

a f f i x e d   to   t h e   b o s s e s   48a  by  s u i t a b l e   m e a n s .  

O t h e r   f l e x i b l e   c o u p l i n g   m e a n s   may  be  u s e d .   F o r  

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

u n i v e r s a l   j o i n t s ,   a  f l e x i b l e   h o s e   ( s u c h   as  a  r u b b e r   h o s e l  



or  a  f l e x i b l e   c a b l e   ( _ s u c h  a s   i s   u s e d   in   a  s p e e d o m e t e r  

c a b l e )   may  be  u s e d .  

As  d e s c r i b e d   b e l o w ,   c o r d s   54  and  56  a r e   u s e d   t o  

move  t r a v e l l e r s   36  l o n g i t u d i n a l l y   w i t h i n   t r a c k s   3.2  a n d  

34  in   o r d e r   to   open   and  c l o s e   t h e   v e r t i c a l   b l i n d   a p p a r a t u s  
28.  In  o r d e r   to   a l l o w   c o r d s   54  and  56  to   p a s s   w i t h o u t  

r e s t r i c t i o n   a r o u n d   c o r n e r   20,  a  d u a l   p u l l e y   a r r a n g e m e n t  

58  i s   a f f i x e d   b e t w e e n   t r a c k s   34  and   32  a t   c o r n e r   20.  D u a l  

p u l l e y   58  i n c l u d e s   two  p u l l e y   w h e e l s   58a ,   r o t a t a b l e   i n  

o p p o s i t e   d i r e c t i o n s .   Cord   54  l i e s   w i t h i n   t h e   g r o o v e   o f  

one  s u c h   p u l l e y   w h e e l   58a  and  c o r d   56  l i e s   w i t h i n   t h e  

g r o o v e   of  t h e   o t h e r   p u l l e y   w h e e l   5 8 a .  

In  o t h e r   e m b o d i m e n t s   i t   may  n o t   be  n e c e s s a r y   to  u s e  

a  d u a l   p u l l e y   58.  For   i n s t a n c e ,   a  s m o o t h   r o u n d e d   p l a t e ,  

e f f e c t i v e l y   r o u n d i n g   o f f   c o r n e r   20  or   a  b e n t   h o l l o w   t u b e  

may  be  f o u n d   s u i t a b l e .   H o w e v e r ,   i t   has   b e e n   f o u n d   t h a t  

upon  o c c a s i o n   s u c h   p l a t e s   or   t u b e s   may  c a u s e   c o r d s   54  a n d  

56  to   b i n d   t o g e t h e r ,   t h e r e b y   i n t e r f e r i n g   w i t h   t h e   s m o o t h  

f u n c t i o n i n g   of  t h e   v e r t i c a l   b l i n d   a p p a r a t u s .   I t   has   b e e n  

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

R e f e r r i n g   to  F i g u r e   3,  a  s c h e m a t i c   p l a n   v i e w   o f  

t r a c k s   32  and  34  m e e t i n g   a t   c o r n e r   20  i s   p r o v i d e d .   T h e  

o u t l i n e   of  t r a c k s   32  and  3 4 ' i s   shown  in  p h a n t o m .   G r o u p s   o f  

t r a v e l l e r s   36  a r e   c o n s t r a i n e d   to   move  w i t h i n   t r a c k s   32  a n d  

34.  As  i l l u s t r a t e d   h e r e ,   t r a c k   34  has   a  g r o u p   of  f i v e  

t r a v e l l e r s ,   and  t r a c k   32  has   a  g r o u p   of   f o u r   t r a v e l l e r s .  

As  a  r e s u l t   l e a d   t r a v e l l e r   p a t h   35  in   t r a c k   34  i s   s o m e w h a t  

l o n g e r   t h a n   l e a d   t r a v e l l e r   p a t h   33  in   t r a c k   3 2 .  

In  o r d e r   to  a l l o w   t h e   v e r t i c a l   b l i n d   a p p a r a t u s   28  t o  

open   and  c l o s e   e v e n l y ,   e v e n   t h o u g h  p a t h s   33  and  35  a r e   o f  

d i f f e r e n t   l e n g t h s ,   c o r d s   54  and  56  a r e   p r o v i d e d   w i t h  

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



C o r d s   54  and  56  a r e   i n t e g r a l   w i t h   e a c h   o t h e r ,   or  t i e d  

t o g e t h e r ,   a t   one  end .   At  t h e   o t h e r   end  t h e   f r e e   ends   5 4 a  

and  56a  of  c o r d s   54  and  56  d e p e n d   d o w n w a r d l y .   A  h u m a n  

o p e r a t o r   may  open   and  c l o s e   t h e   b l i n d s   by  p u l l i n g   on  t h e  

f r e e   e n d s   54a  and  56a  of  c o r d s   54  and  56.  Cord   56  i s  

c o n n e c t e d   to   t h e   l e a d   t r a v e l l e r   36a  in  t r a c k   34,  h a v i n g  

t h e   l o n g e s t   p a t h ,   in   t h i s   c a s e   p a t h   35.  Cord  54  i s  

c o n n e c t e d ,   as  d e s c r i b e d   b e l o w ,   to   t h e   l e a d   t r a v e l l e r   3 6 b  

in  p a t h   33,  t h e   s h o r t e r   p a t h .  

R e f e r r i n g   to  F i g u r e   4,  l e a d   t r a v e l l e r   36a  i s   i l l u s -  

t r a t e d .   One  means   of  a t t a c h i n g   c o r d   56  to   t r a v e l l e r   3 6 a  

is   to   a t t a c h   t r a v e l l e r   e n g a g e m e n t   m e a n s   64  to   c o r d   56  

b e t w e e n   two  p a n e l s   66  and  68  of  t r a v e l l e r   36a .   P a n e l s  

66  and  68  d e f i n e   s u i t a b l e   o p e n i n g s   a l l o w i n g   c o r d   56  t o  

p a s s   t h e r e t h r o u g h .   When  c o r d   56  i s   p u l l e d   in  one  d i r e c t i o n  

or   t h e   o t h e r ,   e n g a g e m e n t   means   64  w i l l   e n g a g e   and  a b u t  

a g a i n s t   e i t h e r   p a n e l   66  or  p a n e l   68,  t h e r e b y   c a u s i n g   l e a d  

t r a v e l l e r   36a  to   move .   E n g a g e m e n t   m e a n s   64  may  c o m p r i s e  

a  s p h e r i c a l   b a l l   w h i c h   i s   c r i m p e d   a b o u t   c o r d   56.  O t h e r  

means   of  a t t a c h i n g   c o r d   56  to   t r a v e l l e r   36a  may  be  u s e d .  

For   e x a m p l e ,   c o r d   56  may  s i m p l y   be  t i e d   to   or  w r a p p e d  

a r o u n d   a  p o r t i o n   of  t r a v e l l e r   3 6 a .  

R e f e r r i n g   to   F i g u r e   5,  l e a d   t r a v e l l e r   36b  i s   s h o w n .  

T r a v e l l e r   36b  may  i n c l u d e   p a n e l s   70  and  72,  e a c h  p a n e l   70 

and  72  d e f i n i n g   an  o p e n i n g   74  t h e r e i n .   Cord   54  p a s s e s  

t h r o u g h   o p e n i n g s   74.  B e t w e e n   p a n e l s   70  and  72  a  w a s h e r   76  

may  be  l o o s e l y   a r r a n g e d   a r o u n d   c o r d   54.  The  o u t e r   d i a m e t e r  

of   w a s h e r   76  i s   s u f f i c i e n t l y   l a r g e   t h a t   w a s h e r   76  c a n n o t  

p a s s   t h r o u g h   o p e n i n g s   74.  The  b l i n d   in  t h e   f u l l y   o p e n  

p o s i t i o n ,   w i t h   c o r d   54  b e i n g   p u l l e d   t a u t   and  a b o u t   t o  

commence   c l o s i n g   v e r t i c a l   b l i n d   a p p a r a t u s   2 8 .  

A  f i r s t   t r a v e l l e r   e n g a g e m e n t   means   80  i s   a f f i x e d   to   c o r d   54 

a d j a c e n t   p a n e l   72.  S i m i l a r l y ,   a  s e c o n d   e n g a g e m e n t   means   7E 



78  i s   a f f i x e d   to   c o r d   56,  b u t   i s   s p a c e d   a p a r t   f rom  e n g a g e -  
m e n t   means   80  by  an  a m o u n t   a b o u t   e q u a l   to   t h e   d i f f e r e n c e  

in  l e n g t h   b e t w e e n   p a t h s   35  and  33.  E n g a g e m e n t   means   78 

and  80  may  c o m p r i s e   s p h e r i c a l   b a l l s   or  b e a d s   w h i c h  a r e  

c r i m p e d   a b o u t   c o r d   54.  The  d i a m e t e r s   of  e n g a g e m e n t   m e a n s  
78  and  80  a r e   s u f f i c i e n t l y   s m a l l   to   p a s s   t h r o u g h  o p e n i n g s  
74  in  p a n e l s   72  and  70,  b u t   a r e   a l s o   s u f f i c i e n t l y   l a r g e  
t h a t   t h e y   may  n o t   p a s s   t h r o u g h   a  c e n t r a l   a p e r t u r e   77  o f  

w a s h e r   7 6 .  

C o r d s   54  and  56  a r e   o n l y   a t t a c h e d   or   a t t a c h a b l e   t o  

t h e   l e a d   t r a v e l l e r s   36a  and  36b.   C o r d s   54  and  56  p a s s  
a r o u n d   or  t h r o u g h   t h e   o t h e r   t r a v e l l e r s   36  ( a t   s u i t a b l e  

o p e n i n g s   p r o v i d e d   t h e r e i n )   and  a r e   n o t   a t t a c h e d   or   a t t a c h -  

a b l e   t h e r e t o .  

Lead   t r a v e l l e r s   36a  and  36b  a r e   e a c h   c o n n e c t e d   to   a n  

a d j a c e n t   t r a v e l l e r   36  ( w h i c h   in   t u r n   i s   c o n n e c t e d   to   a  t r a i n  

of   s u b s e q u e n t   s l i d e r   b l o c k s   361  by  s u i t a b l e   l i n k   m e a n s  

82.  L i n k   m e a n s   82  a r e   m o v a b l e   r e l a t i v e   to  t h e   t r a v e l l e r s  

w h e r e b y   when  l e a d   t r a v e l l e r   36a  or  36b  i s   moved  a  p r e -  
d e t e r m i n e d   d i s t a n c e   in  t he   c l o s i n g   d i r e c t i o n ,   s u c h   t r a v e l l e r  

36a  or  36b  w i l l   commence   p u l l i n g   t h e   s u b s e q u e n t   t r a v e l l e r  

36.  When  t h e   l e a d   t r a v e l l e r   36a  or  36b  i s   moved   in  a n  

o p e n i n g   d i r e c t i o n ,   t h e   l i n k   means   82  i s   m o v a b l e   to  a l l o w  

t h e   l e a d   t r a v e l l e r   36a  or   36b  to   a p p r o a c h   and  a b u t   a g a i n s t  

an  a d j a c e n t   t r a v e l l e r   36.  T h e r e a f t e r   f u r t h e r   m o v e m e n t   o f  

l e a d   t r a v e l l e r   36a  o r   36b  w i l l   a l s o   c a u s e   t r a v e l l e r s   36 

to   c l o s e   up  as  w e l l .   S u b s e q u e n t   t r a v e l l e r s   36  a r e   e i t h e r  

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

l i n k   means   82  l i n k i n g   a d j a c e n t   t r a v e l l e r s   3 6 .  

In  t h e   i l l u s t r a t e d   e m b o d i m e n t s ,   l i n k   means   82  c o m p r i s e s  

a  s t i f f   s t r i p   84  h a v i n g   a  s h a n k   86  and  a  w i d e   h e a d   8 7 .  

Each   t r a v e l l e r   36  d e f i n e s   an  a p e r t u r e   88.  S t r i p   84  of  a n  



a d j a c e n t   t r a v e l l e r   36  e x t e n d s   t h r o u g h   a p e r t u r e   88.  T h e  

s h a n k   86  i s   s l i d a b l e   w i t h i n   a p e r t u r e   88.  The  h e a d   87  m a y  
be  i n s e r t e d   t h r o u g h  a p e r t u r e   88  f rom  one  d i r e c t i o n ,   b u t  

c a n n o t   be  r e m o v e d   t h e r e f r o m   in  an  o p p o s i t e   d i r e c t i o n .  

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

t h a t   t h e   v e r t i c a l   b l i n d   a p p a r a t u s   28  c o m m e n c e s   in  t h e  

o p e n   p o s i t i o n   (as  shown  in  F i g u r e   31.  In  o r d e r   to   c l o s e  

t h e   v e r t i c a l   b l i n d   a p p a r a t u s   28,  t h e   human  o p e r a t o r   p u l l s  

c o r d   54.  Cord   54  in   t u r n   c o m m e n c e s   to   p u l l   c o r d   56  a n d  

l e a d   t r a v e l l e r   36a  t o w a r d   t h e   c l o s e d   p o s i t i o n .   C o r d s   54  

and  56  move  in   o p p o s i t e   d i r e c t i o n s .   Dua l   p u l l e y   a r r a n g e m e n t  

58  a l l o w s   c o r d s   54  and  56  to   move  in   o p p o s i t e   d i r e c t i o n s  

r e l a t i v e   to   e a c h   o t h e r   a r o u n d   c o r n e r   20  w i t h o u t   b i n d i n g .  

Cord  54  moves   l o o s e l y   t h r o u g h  a p e r t u r e s   74  in  l e a d  

t r a v e l l e r   36b,   and  a t   f i r s t   t h e   l e a d   t r a v e l l e r   36b  r e m a i n s  

in  t h e   f u l l y   open   p o s i t i o n .  

As  l e a d   t r a v e l l e r   36a  r e a c h e s   a  p r e d e t e r m i n e d   s p a c e d  

a p a r t   d i s t a n c e   f rom  a  s u b s e q u e n t   t r a v e l l e r   36,  t h e   c o n n e c t o i  

means   82  b e t w e e n   s u c h .  t r a v e l l e r s   36a  and  36  c o m m e n c e s   t o  

p u l l   an  a d j a c e n t   t r a v e l l e r   36  t o w a r d   t h e   c l o s e d   p o s i t i o n .  

As  c o r d   54  c o n t i n u e s   to   move  t h r o u g h   a p e r t u r e s   74  a n d  

77,  of  l e a d   t r a v e l l e r   36b,   a  p o i n t   i s   r e a c h e d   w h e r e  

t r a v e l l e r   e n g a g e m e n t   means   78  p a s s e s   t h r o u g h   t h e   f i r s t  

o p e n i n g   74  and  c o n t a c t s   w a s h e r   76.  T h e r e a f t e r ,   w a s h e r   76 

i s   p u l l e d   t o w a r d   p a n e l   72.  W a s h e r   76  t h e n   a b u t s   a g a i n s t  

p a n e l   72.  At  t h i s   p o s i t i o n ,   l e a d   t r a v e l l e r s   36a  and  3 6 b  

b o t h   h a v e   t h e   same  d i s t a n c e   to  t r a v e l   in   o r d e r   to   r e a c h   t h e  

f u l l y   c l o s e d   p o s i t i o n .  

As  c o r d   54  i s   p u l l e d   f u r t h e r   t o w a r d s   t h e   c l o s e d  

p o s i t i o n ,   b o t h   l e a d   t r a v e l l e r s   36a  and  36b  move  t o w a r d   t h e  

c l o s e d   p o s i t i o n .   B o t h   t r a v e l l e r s   36a  and  36b  p u l l ,   b y  



by  l i n k   means   82,  a  g r o u p   or  t r a i n   of  t r a v e l l e r s   36 

t h e r e b e h i n d .  

At  t h e   f u l l y   c l o s e d   p o s i t i o n ,   t r a v e l l e r s   36  a r e   s p a c e d  

a p a r t   a l o n g   t h e   l e n g t h   of  t r a c k s   32  and  34  a c c o r d i n g   t o  

t h e   l e n g t h s   of  t h e   v a r i o u s   l i n k  m e a n s   82.  In  o r d e r   to   c l o s e  

t h e   s l a t s   38,  a  r o t a t i o n   s h a f t   40  i s   r o t a t e d   by  t h e   s u i t a b l e  

r o t a t i o n   c o n t r o l   means   p r o v i d e d   ( b u t   n o t   shown  in   d e t a i l ) .  

For   e x a m p l e ,   c o r d   41  may  be  p u l l e d   to   r o t a t e   p u l l e y   43  a n d  

to   r o t a t e   s h a f t   40.  As  one  s h a f t   40  r o t a t e s ,   t h e   f l e x i b l e  

c o u p l i n g   means   44  w i l l   a l s o   r o t a t e   t h e r e w i t h ,   c a u s i n g   t h e  

o t h e r   s h a f t   40  to   a l s o   r o t a t e .   In  s u c h   f a s h i o n ,   t h e   r o t a t i o n  

of  one  s h a f t   40  i s   t r a n s m i t t e d   a r o u n d   c o r n e r   20.  T h e  

r o t a t i o n   of  s h a f t s   40  c a u s e s   t h e   r o t a t i o n   of  s l a t   s h a f t s   37 

and  s l a t s   38  to   t h e   c l o s e d   p o s i t i o n   t h r o u g h   t h e   s u i t a b l e  

t r a n s m i s s i o n   means   ( n o t   shown)   p r o v i d e d   in  e a c h   t r a v e l l e r  

36.  The  v e r t i c a l   b l i n d   a p p a r a t u s   28  a c c o r d i n g   to  t h e  

i n v e n t i o n   i s   now  in  t h e   f u l l y   c l o s e d   p o s i t i o n .  

In  o r d e r   to   open   t he   b l i n d s   t h e   r o t a t i o n   of  s h a f t s   40  

i s   r e v e r s e d .  

S u b s e q u e n t l y ,   when  t h e   s l a t s   38  a r e   in  t h e   o p e n  

p o s i t i o n ,   c o r d   56  i s   now  p u l l e d   to   open   t h e   v e r t i c a l   b l i n d  

a p p a r a t u s   28.  The  p u l l i n g   of  c o r d   56  c a u s e s   e n g a g e m e n t  

means   78  to   be  r e l e a s e d   f rom  c o n t a c t   w i t h   w a s h e r   7 6 .  

F u r t h e r m o r e ,   b e c a u s e   c o r d   56  i s   t i e d   to   or  i n t e g r a l   w i t h  

c o r d   54,   l e a d   t r a v e l l e r   36a  c o m m e n c e s   to   move  t o w a r d   t h e  

o p e n   p o s i t i o n .   As  l e a d   t r a v e l l e r   36a  c o n t i n u e s   t o   m o v e  

t o w a r d   t h e   o p e n   p o s i t i o n ,   l i n k   means   82  b e t w e e n   t r a v e l l e r  

36a  and  an  a d j a c e n t   t r a v e l l e r   36  t e l e s c o p e s ,   or  o t h e r w i s e  

a l l o w s   l e a d   t r a v e l l e r   36a  to   move  c l o s e r   t o w a r d s   s u c h  

a d j a c e n t   t r a v e l l e r   3 6 .  

As  c o r d   56  c o n t i n u e s   to   be  p u l l e d   t h r o u g h  l e a d  



t r a v e l l e r   36b ,   e n g a g e m e n t   means   78  p a s s e s   o u t w a r d l y  

t h r o u g h   o p e n i n g   74  in  p a n e l   70.  Lead   t r a v e l l e r   3 6 b ,  

h o w e v e r ,   r e m a i n s   in  t he   f u l l y   c l o s e d   p o s i t i o n .   L e a d  

t r a v e l l e r   36a  e v e n t u a l l y   w i l l   c o n t a c t   and  p u s h   a d j a c e n t  

t r a v e l l e r   36,  and  t h e r e a f t e r   w i l l   c a u s e   b o t h   t r a v e l l e r s  

36a  and  36  to   move  t o w a r d   t h e   open   p o s i t i o n .  

E v e n t u a l l y ,   e n g a g e m e n t   m e a n s   80  w i l l   p a s s   t h r o u g h  

o p e n i n g   74  in   p a n e l   72  in   t r a v e l l e r   36b .   E n g a g e m e n t   m e a n s  

80  w i l l   c o n t i n u e   to  be  p u l l e d   u n t i l   i t   c o n t a c t s   w a s h e r   76 

and  t h e r e a f t e r   w i l l   move  w a s h e r   76  t o w a r d   p a n e l   70,  u n t i l  

w a s h e r   76  a b u t s   a g a i n s t   p a n e l   70.  At  s u c h   p o s i t i o n ,  

l e a d   t r a v e l l e r   36b  w i l l   c o m m e n c e  m o v e m e n t   t o w a r d   t h e   o p e n  

p o s i t i o n .   At  s u c h   p o s i t i o n ,   b o t h   l e a d   t r a v e l l e r s   36a  a n d  

36b  w i l l   h a v e   to  t r a v e l   an  e q u a l   d i s t a n c e   to  t h e   f u l l y  

o p e n   p o s i t i o n .  

As  l e a d   t r a v e l l e r   36b  c o n t i n u e s   to  move  t o w a r d   t h e  

open   p o s i t i o n ,   a  c o n n e c t o r   m e a n s   82  b e t w e e n   t r a v e l l e r   3 6 b  

and  an  a d j a c e n t  t r a v e l l e r   36  w i l l   c o l l a p s e   or   o t h e r w i s e  

a l l o w   t r a v e l l e r   36b  to  move  c l o s e r   to   t r a v e l l e r   3 6 .  

E v e n t u a l l y ,   t r a v e l l e r   36b  w i l l   c o n t a c t   and  p u s h  t r a v e l l e r  

36,   and  t h e r e a f t e r ,   c o r d   56  w i l l   o p e r a t e   to  p u l l   b o t h  

t r a v e l l e r s   36b  and  36  t o w a r d   t h e   open   p o s i t i o n .  

In  s u c h   f a s h i o n ,   a l l   of  t r a v e l l e r s   36  c l o s e   u p  

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

open   p o s i t i o n .  

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

of  t r a c k   34  w e r e   t he   same  as  t h a t   of  t r a c k   32,  e n g a g e m e n t  

means   78  and  80  w o u l d   be  a t t a c h e d   to   c o r d   56.  F u r t h e r m o r e ,  

c o r d   56  w o u l d   p a s s   t h r o u g h   o p e n i n g s   74  in   p a n e l s   70  a n d  

72  and  t h r o u g h  o p e n i n g   77  in   w a s h e r   7 6 .  

S i m i l a r l y ,   t h e  t r a v e l l e r   e n g a g e m e n t   means   64,  78  a n d  



80  w i l l   be  a t t a c h e d   to   c o r d s   54  and  56  d e p e n d i n g   on  t h e  

s p e c i f i c   d e s i r e d   v e r t i c a l   b l i n d   a r r a n g e m e n t .   By  s u i t a b l y  

p o s i t i o n i n g   s u c h   e n g a g e m e n t   means   64,   78  and  80  and  b y  

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

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

p u l l   o p e n i n g ,   m u l t i p l e   o p e n i n g   and  d o u b l e   c e n t r e   p u l l   o p e n -  
i n g   a p p a r a t u s e s   as  w e l l   as  o t h e r   d e s i g n s .  

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

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

l e n g t h s .   In  s u c h   an  a p p a r a t u s ,   c o r d   54  i s   f i x e d   t o  a   l e a d  

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

c e i v a b l y   be  more   t h a n   one  l e a d   t r a v e l l e r   h a v i n g   t h e   s a m e ,  
b u t   l o n g e s t ,   p a t h   l e n g t h .   Cord   54  i s   a l s o   f i x e d   to   s u c h  

o t h e r   l e a d   t r a v e l l e r s ,   as  w e l l .   P a i r s   of   e n g a g e m e n t   m e a n s  

a r e   a t t a c h e d   to   e i t h e r   c o r d   54  or  56,  d e p e n d i n g   on  t h e  

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

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

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

e a c h   p a i r   of  e n g a g e m e n t   means   i s   e q u a l   to   t h e   d i f f e r e n c e   i n  

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

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

as  d e s c r i b e d   a b o v e .  

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

have   t h e   same  l e n g t h ,   t h e   c o r d s   54  and  56  a r e   s i m p l y   f i x e d  

to   t h e   l e a d   t r a v e l l e r s .   They  may,  f o r   e x a m p l e ,   be  a t t a c h e d  

by  means   shown  in  F i g u r e   4  or  t h e y   may  s i m p l y   be  t i e d   t o  

or   w r a p p e d   a r o u n d   a  p o r t i o n   of  t h e   l e a d   t r a v e l l e r .  

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

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

F i g u r e s   3  to  5  i l l u s t r a t e s   l e a d   t r a v e l l e r s   i d e n t i c a l   t o  

o t h e r   t r a v e l l e r s .   S u c h   an  a r r a n g e m e n t   is   c o n v e n i e n t   f o r   t h e  

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



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

c h a r a c t e r i s t i c s   may  be  d e s i r e d .  

F i g u r e   6  i l l u s t r a t e s   one  s u c h   a l t e r n a t e   e m b o d i m e n t  

f o r   a  l e a d   t r a v e l l e r   90.  Lead   t r a v e l l e r   90  d e f i n e s   o n l y  

one  p a n e l   92  w h i c h  a l l o w s   c o r d   54  to   p a s s   t h e r e t h r o u g h   a t  

an  o p e n i n g   94.  E n g a g e m e n t   means   78  and  80  a r e   u n a b l e   t o  

p a s s   t h r o u g h   o p e n i n g   94.  E n g a g e m e n t   m e a n s   78  and  80  a r e  

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

l e n g t h s   of  t h e   l o n g e s t   t r a v e l l e r   p a t h  a n d   t h e   p a t h  o f  

l e a d   t r a v e l l e r   90  p l u s   t h e   t h i c k n e s s   of  p a n e l   92.  L e a d  

t r a v e l l e r   90  may  n o t   i n c l u d e   a  s l a t   s h a f t   and  may  n o t   h a v e  

a  s l a t   a f f i x e d   t h e r e t o .   F u r t h e r m o r e ,   l e a d   t r a v e l l e r   90  

may  n o t   h a v e   a  c o l l a p s i b l e   c o n n e c t i o n   means   c o n n e c t i n g   i t  

to   an  a d j a c e n t   t r a v e l l e r   36.  R a t h e r ,   l e a d   t r a v e l l e r   90  

may  be  r i g i d l y   f i x e d   in  c l o s e   p r o x i m i t y   to   an  a d j a c e n t  

t r a v e l l e r   3 6 .  

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

c o n n e c t o r s   on  b e a d s   64,  78  and  80  may  be  d i s p e n s e d   w i t h .  

I n s t e a d ,   t he   c o r d s   may  be  g r i p p e d   by  c l u t c h   d e v i c e s  

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

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

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

can  be  s e l f - a d j u s t i n g .  

One  fo rm  of  s u c h   a  c l u t c h   d e v i c e   i s   shown  in  F i g u r e  

7.  4 

I t   w i l l   be  s e e n   to  c o m p r i s e   a  g e n e r a l l y   r e c t a n g u l a r  

open   s i d e d   f r a m e   100 ,   h a v i n g   a  t o p   102 ,   and  s i d e s   1 0 4 ,  

1 0 6 .  

An  e d g e   s t r i p   108  e x t e n d s   f rom  t h e   l o w e r   e d g e   o f  

w a l l   104 .   A  r e s i l i e n t   b e n d a b l e   f l a n g e   110  e x t e n d s   u p w a r d l y  



f rom  s t r i p   1 0 8 .  

A  p r e s s u r e   s c r e w   112  i s   l o c a t e d   in  t h r e a d e d   h o l e   1 1 4  
in  w a l l   1 0 6 .  

G u i d e   r i b s   1 1 6 - 1 1 6   a r e   f o r m e d   on  t h e   i n s i d e   of  w a l l  

104  to   c o n t r o l   c o r d   54  (o r   5 6 ) .  

W i t h   t h e   c o r d   (54  or  561  b e t w e e n   r i b s   116 ,   t h e   s c r e w  

114  is   o p e r a t e d   to   b e n d   f l a n g e   110  t o w a r d s   w a l l   1 0 4 .  

T h i s   w i l l   s q u e e z e   t h e   c o r d .   By  a d j u s t i n g   t h e   s c r e w  

p r e s s u r e ,   a  c o n t r o l l e d   d e g r e e   of  f r i c t i o n   can   be  a p p l i e d  

to   t h e   c o r d .  

The  c l u t c h   d e v i c e   can  be  f o r m e d   as  p a r t   of  a  l e a d  

t r a v e l l e r ,   or   can  be  a t t a c h e d   t h e r e t o   by  a  b r a c k e t   1 1 8 .  

O t h e r   f o r m s   of  c l u t c h   d e v i c e s   can  be  p r o v i d e d .   F o r  

e x a m p l e ,   a  c l u t c h   d e v i c e   c o u l d   s i m p l y   be  an  o p e n i n g   o f  

a  r e s t r i c t e d   s i z e ,   in  a  t r a v e l l e r ,   or   in  a  d e v i c e   s u c h .  a s  

a  c o n n e c t o r   b e a d   64,  78  or   80,  or  e v e n   a  w a s h e r   7 6 .  

A l l   c o u l d   be  made  to   f i t   on  t h e   c o r d   w i t h   a  

f r i c t i o n a l   s l i d i n g   g r i p .  

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

w o u l d   s t a r t   to   move  in   u n i s o n .   H o w e v e r   t h o s e   t r a v e l l e r s  

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

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

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

c o n t i n u e   to  m o v e .  

In  a  f u r t h e r   e m b o d i m e n t ,   an  a d d i t i o n a l   h o r i z o n t a l  

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

a p p a r a t u s .   C o n t r o l   c o r d s   may  be  p r o v i d e d   to   o p e r a t e  



t r a v e l l e r s   in  b o t h   u p p e r   and   l o w e r   t r a c k s   s i m u l t a n e o u s l y .  

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

t h e   b l i n d   a p p a r a t u s   may  be  s u p p o r t e d   in  any  p o s i t i o n ,  

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

any  p o s i t i o n   t h e r e b e t w e e n .  

The  f o r e g o i n g   i s   a  d e s c r i p t i o n   of   a  p r e f e r r e d  

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

of  e x a m p l e   o n l y .   The  i n v e n t i o n   i s   n o t   to   be  t a k e n   a s  

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

as  come  w i t h i n   t h e   s c o p e   of   t h e   a p p e n d e d   c l a i m s .  

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

ends   of  t h e   t r a c k s   can   be  j o i n e d   a t   a  c o r n e r   b y  

an  i n t e g r a l   one  p i e c e   j u n c t i o n   m e m b e r .   The  j u n c t i o n  

member  c o m p r i s e s   two  h o l l o w   i n s e r t   p o r t i o n s   a d a p t e d   t o  

s l i d e   i n t o   the   a d j a c e n t   e n d s   of  t r a c k   and  two  j u n c t i o n  

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

at   a  h i n g e .   The  two  i n s e r t   m e m b e r s   a r e   h o l l o w   and  c o n t a i n  

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

members   a r e   p r e f e r a b l y   j o i n e d   by  an  i n t e g r a l   p l a s t i c s  

s e l f   h i n g e .  

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

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

two  p u l l e y s   one  f o r   e a c h   c o r d .  



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

a t   l e a s t   two  t r a c k s   h a v i n g   a d j a c e n t   e n d s   m e e t i n g  

at   a  c o r n e r   d e f i n e d   t h e r e b e t w e e n ,   t h e   t r a c k s   d e f i n i n g   t w o  

o p p o s i t e   e n d s   r e m o t e   f rom  s u c h  c o r n e r ;  

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

e a c h   t r a c k ;  

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

t h e   r o t a t i o n   s h a f t ;  

a t   l e a s t   one  l e a d   t r a v e l l e r   s l i d a b l y   r e c e i v e d   w i t h i n  

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

a l o n g   a  l e a d   t r a v e l l e r   p a t h   of   p r e d e t e r m i n e d   l e n g t h .  w i t h i n  

i t s   r e s p e c t i v e   t r a c k   f rom  an  open   p o s i t i o n   a t   one  end  o f  

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

p a t h ;  

a  p l u r a l i t y   of  t r a v e l l e r s ,   f o r m i n g   a t   l e a s t   two  g r o u p s ,  

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

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

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

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

means   to  one  of  t h e   r o t a t i o n   s h a f t s   w h e r e b y   upon   r o t a t i o n  

of   t h e   r o t a t i o n   s h a f t ,   t h e   s l a t   s h a f t   may  be  r o t a t e d ,  

a d j a c e n t   t r a v e l l e r s   in  t he   same  g r o u p   b e i n g   c o n n e c t e d   by  a  

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

an  a d j a c e n t   t r a v e l l e r   in  i t s   r e s p e c t i v e   g r o u p   by  a  f u r t h e r  

c o n n e c t i o n   m e a n s ;  



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

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

a l o n g   s a i d   t r a c k s   b e t w e e n   open   and  c l o s e d   p o s i t i o n s ;  

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

a n d ,  

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

s h a f t s   a t   t h e   c o r n e r .  

2.  A  b l i n d   a p p a r a t u s   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  

f l e x i b l e   c o u p l i n g   m e a n s   c o m p r i s e s :  

a  h e l i c a l   s p r i n g ;  

c o l l a r   means   a t t a c h e d   to   e a c h   end  of  t h e   s p r i n g ,   e a c h .  

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

3.  A  b l i n d   a p p a r a t u s   as  c l a i m e d   in  C l a i m   2  w h e r e i n   t h e  

s a i d   c o n n e c t i o n   means   c o m p r i s e   c o l l a p s i b l e   c o n n e c t o r   m e a n s .  

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

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

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

e a c h   o t h e r   a t   one  end  of  t h e   t r a c k s .  

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

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

p u l l   c o r d s   may  be  s u p p o r t e d .  

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

p u l l e y   i s   p r o v i d e d   a t   t h e   s a i d   one  end  of  t h e   t r a c k s   t o  

r e c e i v e   t h e   p u l l   c o r d s .  

7.  A  b l i n d   a p p a r a t u s   as  c l a i m e d   in   C l a i m   6  w h e r e i n   a  

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

l e a d   t r a v e l l e r   b e i n g   c o n s t r a i n e d   to   move  a l o n g   a  l o n g e s t  

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

e n g a g e m e n t   means   a r e   a t t a c h e d   to   a  p u l l   c o r d   a d j a c e n t   e a c h  

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



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

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

w h e r e b y ,   when  t h e   l e a d   t r a v e l l e r s   a r e   a t   t h e   open   p o s i t i o n ,  

one  member   of  e a c h   p a i r   of   e n g a g e m e n t   means   i s   a d j a c e n t   i t s  

r e s p e c t i v e   l e a d   t r a v e l l e r   on  a  s i d e   d i s p o s e d   t o w a r d   t h e  

c l o s e d   p o s i t i o n .  

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

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

a f f i x e d   to   a  p u l l   c o r d   and  w h e r e i n   e a c h   l e a d   t r a v e l l e r  

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

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

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

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

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

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

to   a l l o w   t h e   f i r s t   b e a d s   to   p a s s   t h e r e t h r o u g h .  

9.  A  b l i n d   a p p a r a t u s   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   means   c o m p r i s e s   a  s e c o n d   b e a d   a f f i x e d   t o   t h e   f i r s t  

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

o p e n i n g s   in  t h e   p a n e l s .  

10.  A  b l i n d   a p p a r a t u s   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   means   c o m p r i s e s   a t   l e a s t   one  l o o p   of  t h e   f i r s t  

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

11.  A  b l i n d   a p p a r a t u s   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  

f l e x i b l e   c o u p l i n g   means   c o m p r i s e s   a  h e l i c a l   s p r i n g .  

12.  A  b l i n d   a p p a r a t u s   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  

f l e x i b l e   c o u p l i n g   means   c o m p r i s e s   a  f l e x i b l e   t u b e .  

13.  A  b l i n d   a p p a r a t u s   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  



f l e x i b l e   c o u p l i n g   m e a n s   c o m p r i s e s   a  f l e x i b l e   c a b l e .  

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

15.  A  b l i n d   a p p a r a t u s   as  c l a i m e d   in   C l a i m   1  w h e r e i n  

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

s h a f t .  

16.  A  b l i n d   a p p a r a t u s   a s   c l a i m e d   in   C l a i m   8  w h e r e i n   a  

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

s h a f t .  

1 7  

s u b s t a n t i a l l y   as  h e r e i n b e f o r e   d e s c r i b e d   and  as  s h o w n  
in  f i g u r e s   7  a n d   8  of  t h e   a c c o m p a n y i n g   d r a w i n g s .  
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