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©  A  vertical  blind. 

In  a  vertical  blind  with  a  blind  head  (10),  a  spline  shaft 
(11)  rotatably  supported  on  the  head,  a  number  of  runners 
(20)  supported  for  reciprocating  movement  in  the  head, 
holders  (30)  respectively  supported  in  the  runners  for  pivotal 
movement  and  adapted  to  support  a  number  of  slats  (50) 
therefrom,  and  drive  and  driven  gears  (14,  15)  each  pair 
mounted  in  the  respective  runner  for  transmitting  turning  of 
the  spline  shaft  to  the  holder,  the  runner  is  formed  with  side 
and  bottom  openings  (23,  25)  connected  to  each  other  in  a 
manner  that  the  holder  can  be  mounted  in  and  dismounted 
from  the  runner  being  in  the  head.  The  holder  has  the  plug 
portion  (31)  thereof  fitted  in  the  driven  gear,  the  plug  portion 
being  formed  with  a  plurality  of  radial  slots  (35)  and 
resiliently  expansible  as  well  as  collapsible  for  frictional 
engagement  with  and  disengagement  from  the  bore  in  the 
driven  gear. 



.The  i n v e n t i o n   r e l a t e s   to  a  v e r t i c a l   b l i n d   of  the   type   w h i c h  

has  a  b l i n d   h e a d ,   a  number   of  r u n n e r s   s u p p o r t e d   for   r e c i p r o -  

c a t i n g   movement   in  the   head  and  a  sumber   of  h o l d e r s   r e s p e c -  
t i v e l y . s u p p o r t e d   in  the   r u n n e r s   for   p i v o t a l   movement   a n d  

a d a p t e d   to  s u p p o r t   a  number   of  s l a t s   t h e r e f r o m .  

The  v e r t i c a l   b l i n d   has  a  l a r g e   number   of  r u n n e r s   s e r i a l l y  

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

h e a d .   A  s p l i n e   s h a f t   e x t e n d s   l o n g i t u d i n a l l y   of  the   h e a d  

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

r e s p e c t i v e   r u n n e r s .   A  h o l d e r   is  v e r t i c a l l y   and  r o t a t a b l y  

s u p p o r t e d   on  each   r u n n e r   and  f i t t e d   in  a  d r i v e n   g e a r  

e n g a g i n g   the   d r i v e   g e a r .   A  s l a t   is   h a n g e d   down  from  t h e  

r u n n e r   fo r   r o t a t i o n   t h e r e w i t h .   The  s l a t s   a re   s i m u l t a n e o u s l y  

r o t a t e d   w i t h   the  i n t e r v e n t i o n   of  the   g e a r s   in  r e s p o n s e   t o  

t u r n i n g   of  the  s p l i n e   s h a f t .   The  h o l d e r   is  l i m i t e d   to  l e s s  

t h a n   h a l f   a  t u r n   by  s t o p p e r   means  fo r   p r e v e n t i o n   i n t e r -  

f e r e n c e   of  the   a d j a c e n t   s l a t s .  

In  the   known  v e r t i c a l   b l i n d ,   the   h o l d e r   can  not   be  m o u n t e d  

in  and  d i s m o u n t e d   from  the   r u n n e r   u n l e s s   the   r u n n e r   i s  

r e m o v e d   from  the   h e a d .   T h i s   l e a d s   to  a  d i s a d v a n t a g e   t h a t   i t  

is   d i f f i c u l t   to  r e p l a c e   a  b r o k e n   h o l d e r   for   a  new  one .   T h e  

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

a  c o n i c a l   bore   in  the   d r i v e n   g e a r .   Such  n o n - p o s i t i v e  

c o u p l i n g   is  i n c o m p e t e n t   to  r o t a t e   the   s l a t s   by  the   same  a n g l e  

at  t he   same  t ime   and  can  no t   p r e v e n t   d i v e r s i f i c a t i o n   among  
the   s l a t s   when  the   s p l i n e   s h a f t   is  s u d d e n l y   t u r n e d   to  t h e  

o t h e r   d i r e c t i o n   f r o m  o n e  d i r e c t i o n   in  wh ich   the  c o u p l i n g   i s  

c a u s e d   to  s e p a r a t e   by  s t o p p e r   means .   The  hook  p o r t i o n   of  t h e  



h o l d e r   i s   so  s h a p e d   t h a t   the   s l a t   is   e a s i l y   h a n g e d   on  b u t  

h a r d l y   t a k e n   o f f   from  the   hook  p o r t i o n   for   p r e c a u t i o n  

a g a i n s t   d r o p p i n g   of  the   s l a t   in  u s e .   H o w e v e r ,   i t   r e s u l t s  

in  t h a t   r e p l a c e m e n t   of  t he   s l a t   i s   i n c o n v e n i e n t .   T h e  

s p a c e r   l i n k   has   a  f r o n t   c u r v e d   end  for   h i t c h i n g   e n g a g e m e n t  
w i t h   the   p r e c e e d i n g   r u n n e r .   The  f r o n t   c u r v e d   end  is   e a s y  
to  b r e a k   and  s o m e w h a t   d i f f i c u l t   to  be  f i t t e d   in  t h e  

p r e c e e d i n g   r u n n e r ,   in  the   c a s e   of  s p a c e r   l i n k   made  of  a  

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

The  i n v e n t i o n   as  c l a i m e d   is   i n t e n d e d   to  p r o v i d e   an  i m p r o v e d  

v e r t i c a l   b l i n d ,   in  w h i c h   t he   h o l d e r   w i t h   t he   d r i v e n   g e a r  

is   m o u n t e d   in  and  d i s m o u n t e d   f rom  the   r u n n e r   t h r o u g h   a  s i d e  

o p e n i n g   in  one  of  b o t h   s p a c e d   s i d e   w a l l s .   The  h o l d e r   has   a  

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

p o s i t i v e l y   e n g a g e   t he   t o o t h e d   b o r e   in  the   d r i v e n   g e a r .   T h e  

h o l d e r   has   a  hook  p o r t i o n   w i t h   u p p e r   and  l o w e r   j aws   f o r m i n g  

a  m o u t h ,   so  t h a t   a  s l a t   i s   e a s i l y   p u t   on  and  o f f   f rom  t h e  

hook  p o r t i o n   w h i l e   i t   is   t u r n e d   a b o u t   i t s   summit   a t   t he   t o p  

of  t he   m o u t h .   The  s p a c e r   l i n k   has   a  f r o n t   s o l i d   end ,   a  

s o m e w h a t   C - s h a p e d   t a i l   end  s e c u r e d   to  the   r e s p e c t i v e   r u n n e r  

fo r   h i t c h i n g   e n g a g e m e n t   w i t h   t h e   f r o n t   end  of  t he   f o l l o w i n g  

l i n k ,   and  a  t h i n   and  l o n g i t u d i n a l l y   s l i t t e d   i n t e r m e d i a t e  

p o r t i o n ,   w h i c h   is   e a s y   to  n a r r o w   and  f i t   in  the   t a i l   end  o f  

t h e   p r e c e e d i n g   l i n k .  

The  a d v a n t a g e s   o f f e r e d   by  the   i n v e n t i o n   a r e   m a i n l y   t h a t   t h e  

h o l d e r   can   be  m o u n t e d   in  and  d i s m o u n t e d   f rom  the   r u n n e r  

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

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

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

same  t i m e   as  one  w i t h o u t   d i v e r s i f i c a t i o n   t h e r e a m o n g ,   e v e n  

when  t he   s p l i n e   s h a f t   is   s u d d e n l y   i n v e r t e d .   I t   i s   s i m p l e  

to  r e p l a c e   t he   s l a t   b e c a u s e   the   s l a t   is   h a n g e d   on  as  w e l l  

as  r e m o v e d   f rom  t he   h o l d e r   w i t h   e a s e .   The  r u n n e r s   a r e  

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

made  of   a  s y n t h e t i c   r e s i n   m a t e r i a l .  



One  way  of  c a r r y i n g   ou t   t he   i n v e n t i o n   is  d e s c r i b e d   i n  

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

o n l y   one  s p e c i f i c   e m b o d i m e n t ,   in  w h i c h : -  

FIG.  1  is  a  s i d e   e l e v a t i o n   p a r t l y   in  s e c t i o n   of  t h e  

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

t h e   i n v e n t i o n ;  

FIG.   2  is   a  s e c t i o n   t a k e n   a l o n g   the   l i n e   I I - I I   o f  

FIG.   1 ;  

FIG.   3  i s   a  s e c t i o n   of  t he   r u n n e r   and  the   h o l d e r   o f  

FIG.   1  t a k i n g   a l o n g   the   l i n e   p a s s i n g   t h r o u g h   t h e  

s t o p p e r   m e a n s ;  
FIG.   4  i s   a  b o t t o m   p l a n   v i e w   of  t he   r u n n e r ;  

F I G S .  5   and  6  a r e   v e r t i c a l   s e c t i o n a l   and  p l a n   v i e w s   o f  

t h e  w o r m   w h e e l   of  FIG.  1 ;  

FIG.   7  is  a  s i d e   e l e v a t i o n ,   p a r t l y   in  s e c t i o n ,   of  t h e  

h o l d e r ,   s h o w i n g   a  s l a t   b e i n g   t u r n e d   to  p u t   on  and  o f f  

f rom  t he   h o l d e r ;  

FIG.   8  i s   a  s e c t i o n   t a k e n   a l o n g   t he   l i n e   V I I I - V I I I   o f  

FIG.  7;  a n d  

FIG.   9  is  a  s i d e   s e c t i o n   of  t he   s p a c e r   l i n k .  

The  f i g u r e s   show  the   r e l e v a n t   p o r t i o n   of  a  v e r t i c a l   b l i n d  

i n c l u d i n g   a  c h a n n e l   s h a p e d   head   10,  a  p l u r a l i t y   of  r u n n e r s  

20  m o u n t e d   fo r   movement   a l o n g   the   head   10,  w i t h   e a c h   r u n n e r  

h a v i n g   a  h o l d e r   30  s u p p o r t e d   t h e r e o n   fo r   r o t a t i o n   a b o u t   a  

v e r t i c a l   a x i s   to  r o t a t e   a  s l a t   50,  w h i c h   i s   c o a x i a l l y   p u t  

on  and  v e r t i c a l l y   s u s p e n d e d   f rom  t h e   h o l d e r   30.  The  r u n n e r  
20  i s   p r o v i d e d   w i t h  a  p a i r   of  s i d e   w h e e l s   13  fo r   r o l l i n g  

e n g a g e m e n t   w i t h   s i d e   r a i l s   12  in  t h e   head   10  and  has  a  worm 

14  h o r i z o n t a l l y   r o t a t a b l y   m o u n t e d   in  t he   r u n n e r   20.  A 

s p l i n e   s h a f t   11  e x t e n d s   l e n g t h w i s e   of  t he   head   10  a c r o s s   a l l  

t he   r u n n e r s   to  i n s i d e l y   e n g a g e   t he   worm  14  fo r   r o t a t i o n  

t h e r e w i t h .   A  worm  w h e e l   15  i s   f r i c t i o n a l l y   c o u p e d   w i t h   t h e  

h o l d e r   30  and  in  mesh  w i t h   t h e   worm  14  fo r   r o t a t i n g   t h e  

r e s p e c t i v e   h o l d e r   or  t he   s l a t   50  in  r e s p o n s e   to  t u r n i n g   o f  

t he   s p l i n e   s h a f t   11.  The  r u n n e r s   a r e   c o n n e c t e d   one  a f t e r  

a n o t h e r   w i t h   t he   s p a c e r   l i n k s   60,  w h i c h   i n t e r c o n n e c t  

a d j a c e n t   r u n n e r s   20  to  c o n t r o l   s p a c i n g   t h e r e b e t w e e n .   T h e  



s l a t   50  is   c o v e r e d   w i t h   a  c l o t h   53,  f rom  wh ich   an  a p e r t u r e  
51  and  b o t h   l a t e r a l   g u i d e s   52  a r e   l e f t   to  v i e w .  

As  s e e n   in  FIGS.   1  to   4,  t he   r u n n e r   20  is   m o l d e d   of  a 

s y n t h e t i c   r e s i n   m a t e r i a l   and  f o r m e d   w i t h   a  top   o p e n i n g   21 

in  the   top   w a l l   22  t h e r e o f ,   a  s i d e   o p e n i n g   23  in  one  of  t h e  

bo th   s p a c e d   s i d e   w a l l s   24,  and  a  b o t t o m   o p e n i n g   25  i n  t h e  

b o t t o m   w a l l   26.  The  top   o p e n i n g   21  i s   a r r a n g e d   to  s u p p o r t  

the   top   of  t he   worm  w h e e l   15  and  r e s i l i e n t l y   d e f o r m a b l e   t o  

p e r m i t   s o m e w h a t   s l a n t i n g   i n s e r t i o n   of  t he   worm  w h e e l .   T h e  

s i d e   o p e n i n g   23  i s   in  l e n g t h   and  w i d t h   s l i g h t l y   l a r g e r  

t h a n   t he   worm  w h e e l   15  and  p e r m i t s   i t   to  l a t e r a l l y   e n t e r  

the   r u n n e r   20.  The  b o t t o m   o p e n i n g   25  c o n s i s t s   of  a n  

e n t r a n c e   p o r t i o n   27  d i r e c t l y   j o i n e d   w i t h   t he   s i d e   o p e n i n g  

23  and  a  b e a r i n g   p o r t i o n   28  a d a p t e d   to   r o t a t a b l y   s u p p o r t  

the   neck   p o r t i o n   32  of  t he   h o l d e r   30.  The  e n t r a n c e   p o r t i o n  

27  i s   s l i g h t l y   s m a l l e r   t h a n   t h e   d i a m e t e r   of  t he   n e c k  

p o r t i o n   32  bu t   r e s i l i e n t l y   e x p a n s i b l e   to   a l l o w   i t   p a s s   b y .  

The  b o t t o m   w a l l   26  is  f o r m e d   u n d e r   t h e   b o t t o m   o p e n i n g   25 

w i t h   a  s t o p p e r   p r o j e c t i o n   29  f o r   a b u t t i n g   e n g a g e m e n t   w i t h  

the  l o w e r   c o l l a r   34  of  the   h o l d e r   3 0 .  

As  s e e n   in  FIGS.   5  and  6,  t h e   worm  w h e e l   15  is   m o l d e d   of  a  

s y n t h e t i c   r e s i n   m a t e r i a l   and  s h a p e d   in  the   form  of  a  h o l l o w  

c y l i n d e r   w i t h   t h r e e - f o r k e d   b o t t o m   p o r t i o n   16.  The  worm 
w h e e l   15  has   t he   o u t e r   t e e t h   17  e x t e n d i n g   to  t he   t o p  

t h e r e o f   and  t he   i n n e r   t e e t h   18  p r o v i d e d   on  the   s u r f a c e   o f  

the   a x i a l   b o r e   1 9 .  

As  s e e n   in  FIGS.   7  and  8,  t he   h o l d e r   30  is   m o l d e d   of  a  

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

and  hook  p o r t i o n s   31,  32,  33.   The  p l u g   p o r t i o n   31  i s  

f o r m e d   w i t h   a  l o n g   d i a m e t r i c a l   s l o t   or  two  r a d i a l   s l o t s   35  

and  t he   o u t e r   p e r i p h e r a l   t e e t h   36  so  as  to  be  r e s i l i e n t l y  

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

18..vof  t h e  w o r m   w h e e l   1 5  o f   FIG.   5.  The  neck   p o r t i o n   32  

has  an  u p p e r   c o l l a r   43  a d a p t e d   to   r e c e i v e   t h e  b o t t o m  

p o r t i o n   16  and  a  l o w e r   c o l l a r   34  f o r   a b u t t i n g   e n g a g e m e n t  
w i t h   t he   s t o p p e r   p r o j e c t i o n   29  of   FIG.   4.  The  hook  p o r t i o n  



33  i n c l u d e s   u p p e r   and  lower   jaws  37,  38  f o r m i n g   a  mouth  40 

and  a  t h r o a t   39  e x t e n d i n g   below  the  lower   jaw  38.  T h e  

l ower   jaw  38  is  f o rmed   a t   the   f r o n t   end  t h e r e o f   w i th   t o p  

and  b o t t o m   a n g u l a r   p r o j e c t i o n s   41,  42,  the   f o r m e r   b e i n g   i n  

f r o n t   of  t he   l a t t e r .   The  t h i c k n e s s   of  the   l o w e r   jaw  3 8 ,  

e x c e p t   t he   f r o n t   end  t h e r e o f ,   is  s m a l l e r   t h a n   the   l e n g t h   o f  

the   a p e r t u r e   51  in  the   s l a t   50  but  the   t h i c k n e s s   of  t h e  

f r o n t   end  is  s l i g h t l y   l a r g e r   t han   the   l e n g t h   of  t h e  

a p e r t u r e .   The  a p e r t u r e   51  q u i t e   s e p a r a t e l y   r i d e s   a c r o s s  

the   b o t h   p r o j e c t i o n s   41,  42  w h i l e   the   s l a t   50  is  t u r n e d  

a b o u t   t he   summi t   t h e r e o f   t o u c h e d   on  the   top   of  the   m o u t h  

4 0 .  

As  s e e n   in  FIGS.  1,  2  and  9,  the   s p a c e r   l i n k   60  is  m o l d e d  

of  a  s y n t h e t i c   r e s i n   m a t e r i a l   and  s h a p e d   in  the   form  of  a  

t h i n   n a r r o w   p l a t e   h a v i n g   a  l o n g i t u d i n a l   s l i t   63  e x c e p t   t h e  

b o t h   e n d s .   The  l i n k   60  is  fo rmed   a t   the   t a i l   end  w i t h   a  

s o m e w h a t   C - s h a p e d   g a t e   61  s e c u r e d   to  and  p r o t e c t e d   by  t h e  

r u n n e r   20,  and  at   the   f r o n t   end  w i t h   a  s o l i d   knob  62  f o r  

h i t c h i n g   e n g a g e m e n t   w i t h   the  t a i l   d a t e .   The  long  s l i t   63 

p e r m i t s   the   i n t e r m e d i a t e   p o r t i o n   of  the   l i n k ' 6 0   to  be  

n a r r o w e d   by  p i n c h i n g   and  f i t t e d   in  the   g a t e   61  on  t h e  

p r e c e e d i n g   l i n k .   The  r u n n e r s   20  a r e   p l a c e d   in  a  row  a t  

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

s p a c e r   l i n k s   60,  the   i n t e r m e d i a t e   p o r t i o n   of  which   i s  

p i n c h e d   and  f i t t e d   in  the   p r e c e e d i n g   g a t e   one  a f t e r   ,: 

a n o t h e r .   The  f r o n t   end  is  no t   c u r v e d   but   s o l i d   w i th   t h e  

knob  62,  so  t h a t   i t   is  s t r o n g   and  e n d u r a b l e   enough   to  h i t c h  

and  move  the   r u n n e r s   20  a l o n g   the  head  1 0 .  

D u r i n g   a s s e m b l y   of  the   b l i n d ,   the   worm  w h e e l  1 5   is  f i t t e d  

on  the   p l u g   p o r t i o n   31  of  the   h o l d e r   30  in  a  manner  t h a t  

the   b o t t o m   p o r t i o n   16  t o u c h e s   the  uppe r   c o l l a r   43  and  t h a t  

the   i n n e r   t e e t h   18  is  in  mesh  w i th   the   o u t e r   t e e t h   36  o f  

the   p l u g   p o r t i o n .   The  worm  whee l   15  on  the   h o l d e r   30  i s  

l a t e r a l l y   i n s e r t e d   t h r o u g h   the  s i d e   o p e n i n g   23  i n t o   t h e  



r u n n e r   20  and  s l a n t i n g l y   f i t t e d   in  the   top  o p e n i n g   2 1 .  

T h e r e a f t e r ,   the   neck  p o r t i o n   32  is  l a t e l a l l y   p u s h e d   i n t o  

the   b e a r i n g   p o r t i o n   28  t h r o u g h   t he   r e s i l i e n t l y   e x p a n s i b l e  

e n t r a n c e   p o r t i o n   27  to  c a u s e   the   worm  whee l   15  to  e n g a g e  
the   worm  14.  The  m e s h i n g   e n g a g e m e n t   b e t w e e n   worm  14  a n d  

worm  w h e e l   15  is   a c h i e v e d   w i t h   e a s e   b e c a u s e   of  a 

c o m b i n a t i o n   among  the   t e e t h   17  e x t e n d i n g   to  the   top   of  worm 

w h e e l   15,  t he   t h r e e - f o r k e d   b o t t o m   p o r t i o n   16  p e r m i t t i n g   t h e  

h o l d e r   30  to   be  bowed ,   and  t he   r e s i l i e n t l y   d e f o r m a b l e   t o p  

o p e n i n g   21.  Thus   t he   h o l d e r   30  is   s u p p o r t e d   on  the   r u n n e r  

20  and  r o t a t a b l e   w i t h   t he   i n t e r v e n t i o n   of  g e a r s   14,  15  i n  

r e s p o n s e   to   t u r n i n g   of  t he   s p l i n e   s h a f t   11.  I t   is   f a i r l y  

e a s y   to  moun t   t he   h o l d e r   30  w i t h   t he   d r i v e n   g e a r   15  in  t h e  

r u n n e r   20  b e i n g   s e t   up  in  t he   head   10  in  the   p e r m a n e n t  

p o s i t i o n ,   even   i f   no t   so  e a s y   as  in  t he   r u n n e r - s e p a r a t e d  

from  t he   h e a d .   The  h o l d e r   30  t o g e t h e r   w i t h   worm  w h e e l  1 5  

is  e a s i l y   r e m o v a b l e   f rom  the   r u n n e r   20  in  the   b l i n d   h e a d  

10,  w h e n e v e r   t he   h o l d e r   30  i s   t u r n e d   a b o u t   the   top   o p e n i n g  

21  to  s l i p   t h e   neck   p o r t i o n   32  o u t   of  t he   b o t t o m   o p e n i n g   25 

and  t h e n   s l a n t i n g l y   t a k e n   o f f   t h r o u g h   the   s i d e   o p e n i n g   23 

f rom  t h e   r u n n e r   20.  T h i s   means   t h a t   worm  w h e e l  1 5   a n d  

h o l d e r   30,  i f   d a m a g e d ,   can  be  e a s i l y   r e p l a c e d   f o r   a  new  

o n e .  

A f t e r   a l l   t h e   h o l d e r s   have   been   m o u n t e d   in  the   r e s p e c t i v e  

r u n n e r s ,   t he   s p l i n e   s h a f t   11  is  t u r n e d   s o m e w h a t   e x c e s s i v e l y  

to  c a u s e   t h e   l o w e r   c o l l a r   34  of  e a c h   h o l d e r   30  to  a b u t   t h e  

s t o p p e r   p r o j e c t i o n   29  of  the   r u n n e r   20,  fo r   the   p u r p o s e   o f  

m a k i n g   a l l   t he   h o l d e r s   30  or  s l a t s   50  of  u n i f o r m   d i r e c t i o n .  

The  s l a t s   50  on  t h e   h o l d e r s   30,   once   a l i g n e d   in  d i r e c t i o n ,  

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

s p l i n e   s h a f t   11,  s i n c e   the   p l u g   p o r t i o n   31  of  t he   h o l d e r   30 

has   t h e   o u t e r   t e e t h   36  r e s i l i e n t l y   p r e s s e d   on  a n d  

p o s i t i v e l y   e n g a g e d   w i t h   the   i n n e r   t e e t h   18  of  t he   worm 

w h e e l   15.  W h i l e   t he   s p l i n e   s h a f t   11  c o n t i n u e s   to  t u r n  

a f t e r   t h e   l o w e r   c o l l a r   34  has   been   s t o p p e d   by  the   s t o p p e r  

p r o j e c t i o n   29,  t he   p l u g   p o r t i o n   31  s o m e w h a t   c o l l a p s e s   a n d  



has  the   o u t e r   t e e t h   36  d i s e n g a g e d   from  the   i nne r   t e e t h   1 8 .  

Bu t ,   the   o u t e r   t e e t h   36  e n g a g e s   the   i n n e r   t e e t h   18 

i m m e d i a t e l y   a f t e r   the   s p l i n e   s h a f t   11  is  i n v e r s e l y  

r o t a t e d ,   so  t h a t   a l l   the  s l a t s   50  a l w a y s   r o t a t e   to  t h e  

u n i f o r m   d i r e c t i o n   at   the  same  t i m e .   The  t e e t h   18,  36  may 
be  e l i m i n a t e d ,   in  the   c a s e   of  the   p lug   p o r t i o n   of  t h e  

h o l d e r   f o r m e d   w i t h   t h r e e   or  more  r a d i a l   s l o t s .  

The  s l a t   50  is  e a s i l y   put   on  and  o f f   from  the  h o l d e r  3 0   b y  

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

summit   t o u c h e d   on  the   top  or  u p p e r   r e a r   c o r n e r   of  the   m o u t h  

40  in  the   hook  p o r t i o n   33.  As  the   s l a t   50  is  t u r n e d   down 

a b o u t   the   summit   at   the   top  of  t he   mouth  40,  the  uppe r   e d g e  

of  the  a p e r t u r e   51  f i r s t l y   r i d e s   a c r o s s   the   top  a n g u l a r  

p r o j e c t i o n   41  and  t h e n   the  l o w e r   edge  r i d e s   a c r o s s  t h e  

b o t t o m   a n g u l a r   p r o j e c t i o n   42,  t h u s   the   s l a t   b e i n g   m o u n t e d  

on  the   h o l d e r .   Whi l e   i t   t u r n e d   up  a b o u t   i t s   summit   t o u c h e d  

on  the   top   of  the   mouth  40,  the   u p p e r   edge   of  the   a p e r t u r e  

51  r i d e s   a c r o s s   the   top  p r o j e c t i o n   41  a f t e r   the  lower   e d g e  

has  r i d d e n   a c r o s s   the  b o t t o m   p r o j e c t i o n   42.  A  f o r c e  

r e q u i r e d   to  r e s i l i e n t l y   r i d e   a c r o s s   the   p r o j e c t i o n s   41,  42 

is  r e l i e v e d   by  the  h e l p   of  l e v e r a g e ,   so  t h a t   i t   t a k e s   no  

d i f f i c u l t   to  r e p l a c e   the  s l a t   50.  The  s l a t   50,  once  put   i n  

the   hook  p o r t i o n   33,  is  p r e v e n t e d   from  s l i p p i n g   o f f   by  t h e  

b o t h   jaws  37,  38  and  m a i n t a i n e d   in  an  u p r i g h t   p o s i t i o n   b y  

the   t h r o a t   3 9 .  



1.  A  v e r t i c a l   b l i n d   c o m p r i s i n g   a  b l i n d   head   ( 1 0 ) ,   a  s p l i n e  

s h a f t   (11)  e x t e n d i n g   l e n g t h w i s e   of  s a i d   h e a d ,   a  p l u r a l i t y  

of  r u n n e r s   (20)  m o u n t e d   in  s a i d   head   for   movement   t h e r e -  

a l o n g   and  s e r i a l l y   c o n n e c t e d   w i t h   s p a c e r   l i n k s   ( 6 0 ) ,   a  

h o l d e r   (30)  m o u n t e d   on  e a c h   of  s a i d   r u n n e r s   for   r o t a t i o n  

a b o u t   a  v e r t i c a l   a x i s ,   a  s l a t   (50)  s u s p e n d e d   from  s a i d  

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

d r i v e n   g e a r s   (14,   15)  in  e a c h   of  s a i d   r u n n e r s   e n g a g i n g   s a i d  

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

l e n g t h w i s e   a x i s   t h e r e o f   in  r e s p o n s e   to  t u r n i n g   of  s a i d   s p l i n e  

s h a f t ,   c h a r a c t e r i s e d   i n  

t h a t   s a i d   r u n n e r   (20)  is   made  of  a  s y n t h e t i c   r e s i n   m a t e r i a l  

and  f o r m e d   w i t h   a  t o p   o p e n i n g   (21)  p r o v i d e d   in  the   top   w a l l  

t h e r e o f   fo r   b e a r i n g   t h e   top   of  s a i d   d r i v e n   gea r   ( 1 5 ) ,   a  

s i d e   o p e n i n g   (23)  p r o v i d e d   in  one  of  t he   b o t h   s i d e   w a l l s  

(24)  for   s l a n t i n g   i n s e r t i o n   of  s a i d   d r i v e n   g e a r   (15)  i n t o  

s a i d   r u n n e r ,   and  a  b o t t o m   o p e n i n g   (25)  p r o v i d e d   in  t h e  

b o t t o m   w a l l   (26)  and  j o i n e d   to  s a i d   s i d e   o p e n i n g   f o r  

b e a r i n g   s a i d   h o l d e r   ( 3 0 ) ,  

t h a t   s a i d   t o p   o e n e n i n g   ( 2 1 ) i s   r e s i l i e n t l y   d e f o r m a b l e   t o  

p e r m i t   s l a n t i n g   i n s e r t i o n   of  s a i d   d r i v e n   g e a r   ( 1 5 ) ,  

t h a t   s a i d   s i d e   o p e n i n g   (23)  has  t he   w i d t h   and  l e n g t h  

t h e r e o f  l a r g e r   t h a n   t h o s e   of  s a i d   d r i v e n   g e a r   (15)  to  p e r m i t  

s l a n t i n g   i n s e r t i o n   of  s a i d   d r i v e n   g e a r ,  
t h a t   s a i d   b o t t o m   o p e n i n g   (25)  c o n s i s t s   of  a  b e a r i n g  

p o r t i o n   (28)  f o r   r o t a t a b l y   s u p p o r t i n g   s a i d   h o l d e r   (30)  a n d  

a  r e s i l i e n t l y   e x p a n s i b l e   e n t r a n c e   p o r t i o n   (27)  fo r   l a t e r a l  

i n s e r t i o n   of  s a i d   h o l d e r   (30)  i n t o   s a i d   b e a r i n g   p o r t i o n ,  

and  t h a t   s a i d   b o t t o m   w a l l   (26)  is   f o r m e d   u n d e r   s a i d   b o t t o m  

o p e n i n g   (25)  w i t h   a  s t o p p e r   p r o j e c t i o n   (29)  for   l i m i t i n g  

r o t a t i o n   of  s a i d   h o l d e r   (30)  to  l e s s   t h a n   h a l f   a  t u r n .  

2.  A  v e r t i c a l   b l i n d   as  c l a i m e d   in  c l a i m   1,  in  wh ich   s a i d  

d r i v e n   g e a r   (15)  i s   made  of  a  s y n t h e t i c   r e s i n   m a t e r i a l   a n d  

f o r m e d   w i t h   a  f o r k e d   b o t t o m   p o r t i o n   to  p e r m i t   bowing  o f  

s a i d   h o l d e r   (30)  f i t t e d   in  s a i d   d r i v e n   g e a r .  



3.  A  v e r t i c a l   b l i n d   as  c l a i m e d   in  c l a i m   1,  in  wh ich   s a i d  

h o l d e r   (30)  is  made  of  a  s y n t h e t i c   r e s i n   m a t e r i a l   a n d  

c o m p o s e d   of  t h r e e   p l u g ,   n e c k ,   and  hook  p o r t i o n s   (31 ,   3 2 ,  

3 3 ) ,   s a i d   p l u g   p o r t i o n   (31)  b e i n g   f o r m e d   w i t h   a  p l u r a l i t y  

of  r a d i a l   s l o t s   (35)  to  be  r e s i l i e n t l y   e x p a n s i b l e   a n d  

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

ment   f rom  s a i d   d r i v e n   g e a r   ( 1 5 ) ,   s a i d   n e c k  p o r t i o n   ( 3 2 )  

e n g a g i n g   s a i d   b o t t o m   o p e n i n g   (25)  and  h a v i n g   u p p e r   a n d  

l o w e r   c o l l a r s   (43 ,   3 4 ) ,   s a i d   l o w e r   c o l l a r   (34)  e n g a g i n g  

s a i d   s t o p p e r   p r o j e c t i o n   ( 2 9 ) ,   s a i d   hook  p o r t i o n   ( 3 3 )  

b e i n g   s h a p e d   in  t he   form  of  a  m o u t h   (40)  fo r   h a n g i n g  

e n g a g e m e n t   w i t h   an  a p e r t u r e   (51)  p r o v i d e d   in  s a i d   s l a t  

( 5 0 ) .  

4.  A  v e r t i c a l   b l i n d   as  c l a i m e d   in  one  of  c l a i m s   1  to   3 ,  

in  w h i c h   s a i d   d r i v e n   g e a r   (15)  has   t he   i n n e r   t e e t h   ( 1 8 )  

t h e r e o f   f o r   p o s i t i v e   c o u p l i n g   w i t h   t he   o u t e r   t e e t h   ( 3 6 )  

p r o v i d e d   on  s a i d   p l u g   p o r t i o n   (31)  of  s a i d   h o l d e r   ( 3 0 ) .  

5.  A  v e r t i c a l   b l i n d   as  c l a i m e d   in  one  of  c l a i m s   1  to  4 ,  

in  w h i c h   s a i d   d r i v e   and  d r i v e n   w h e e l   c o m p r i s e . a   p a i r   o f  

worm  and  worm  w h e e l ( 1 4 ,   1 5 ) ,   s a i d   worm  w h e e l   (15)  b e i n g  

t o o t h e d   u p t o   the   top   t h e r e o f .  

6.  A  v e r t i c a l   b l i n d   as  c l a i m e d   in  one  of  c l a i m s   1  to   5 ,  

in  w h i c h   s a i d   hook  p o r t i o n   (33)  has   u p p e r   and  l o w e r   j a w s  

(37,   38)  and  a  t h r o a t   (39)  f o r m i n g   s a i d   mouth   ( 4 0 ) ,   s a i d  

l o w e r   jaw  (38)  b e i n g   f o r m e d   a t   t h e   f r o n t   end  t h e r e o f   w i t h  

t op   and  b o t t o m   a n g u l a r   p r o j e c t i o n s   (41,   4 2 ) ,   s a i d   t o p  

p r o j e c t i o n   (41)  b e i n g   in  a d v a n c e   of  s a i d   b o t t o m   p r o j e c t i o n  

(42)  in  a  m a n n e r   t h a t   s a i d   a p e r t u r e   (51)  a l t e r n a t i v e l y  

r i d e s   a c r o s s   t he   b o t h   p r o j e c t i o n s   (41,   42)  as  s a i d   s l a t  

(60)  is   t u r n e d   a b o u t   t he   summi t   t h e r e o f   p o s i t i o n e d   a t   t h e  

u p p e r   r e a r   c o r n e r   of  s a i d   mouth   ( 4 0 ) .  



7.  A  v e r t i c a l   b l i n d   as  c l a i m e d   in  one  of  c l a i m s   1  to  6 ,  

in  w h i c h   s a i d   s p a c e r   l i n k   (60)  is   made  of  a  s y n t h e t i c   r e s i n  

m a t e r i a l   and  s h a p e d   in  t he   form  of  a  g e n e r a l l y   n a r r o w   t h i n  

p l a t e   h a v i n g   a  l e n g t h w i s e   e x t e n d i n g   s l i t   ( 6 3 ) ,   s a i d   l i n k  

(60)  h a v i n g   a t   t he   f r o n t   end  t h e r e o f   a  knob  (62)  and  a t  

t h e   t a i l   end  a  s o m e w h a t   C - s h a p e d   g a t e   (61)  f i t t e d   in  s a i d  

. r u n n e r   (20)  fo r   h i t c h i n g   e n g a g e m e n t   w i t h   s a i d   knob  of  t h e  

s u c c e e d i n g   s p a c e r   l i n k .  
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