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@  Tilting  transfer  mechanism  for  a  Venetian  blind  assembly. 

A  tilting  transfer  mechanism  for  a  venetian  blind  assem- 
bly,  particularly  between  the  panes  (3,4)  of  a  double  glazing 
unit  and  having  a  plurality  of  slats  (10),  at  least  one  tape 
cable (12)  forming  part  of  supporting  means,  supporting  said 
slats,  pivotal  upper  and  lower  hanger  members  (15,  16) 
supporting  each  tape  cable,  upper  and  lower  bearing 
elements  (20)  pivotally  supporting  said  upper  and  lower 
hanger  members  respectively,  a  linearly  movable  operating 
element  such  as  a  magnet  (21)  and  connecting  means  (22) 
operatively  connecting  said  linearly  movable  operating 
element  with  said  hanger  members,  whereby  linear  move- 
ment  of  said  operating  element  will  cause  said  hanger 
members  to  pivot  on  said  bearing  elements  to  tilt  said  slats 
and  a  magnetic  actuating  member  (23)  movement  of  which 
will  cause  movement  of  said  operating  element  (21)  and  thus 
tilting  the  slats. 





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

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

e x a m p l e ,   be  p o s i t i o n e d   b e h i n d   g l a z i n g ,   f o r   e x a m p l e ,  
b e t w e e n   the   two  p a n e s   of  d o u b l e   g l a z i n g .  

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

have   been   p o s i t i o n e d   in  a  number   of  d i f f e r e n t   w a y s  

r e l a t i v e   to  window  u n i t s .   For  e x a m p l e ,   the   b l i n d  

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

b e t w e e n   two  p a n e s ,   or  e v e n   p o s i t i o n e d   in  a  t r i p l e  

g l a z i n g   u n i t .   In  u se   h a v i n g   two  or  more  p a n e s ,   t h e  

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

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

f r a m e   to  p r o v i d e   a  s u p e r i o r   i n s u l a t i o n .   In  a l l   f o r m s   o f  

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

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

is   d e s i r a b l e   to  h a v e   a  s i n g l e   e f f e c t i v e   t i l t i n g   t r a n s f e r  

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

the   b l i n d   a s s e m b l y   may  be  e a s i l y   and  a c c u r a t e l y  

r e g u l a t e d   u s i n g   a  min imum  of  f o r c e ,   and  w h e r e   t he   d e g r e e  

of  f o r c e   n e c e s s a r y   to  t i l t   the   s l a t   r e m a i n s  

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

t i l t i n g .  

I t   is  a l s o   d e s i r a b l e   in  o r d e r   to  f a c i l i t a t e   p l a c e -  

ment   of  the   v e n e t i a n   b l i n d   in  a  w indow  u n i t ,   t h a t   i t  

s h o u l d   be  f u l l y   r e v e r s i b l e   in  a  window  o p e n i n g ,   i . e .  

w i t h   the   top   and  b o t t o m   e n d s   of  t h e   b l i n d s   r e v e r s i b l e   i n  

t he   u n i t   or  a t   l e a s t   the   top   and  b o t t o m   e n d s   a r e   i n t e r -  

c h a n g e a b l e .   T h i s   f e a t u r e   r e q u i r e s   a  t i l t i n g   t r a n s f e r  

m e c h a n i s m   w h i c h   may  work  e q u a l l y   in  e i t h e r   p o s i t i o n   o f  



t h e   b l i n d .  

F u r t h e r ,   i t   is   d e s i r a b l e   in   w indow  u n i t s   h a v i n g   t w o  

or  more  s p a c e d   p a n e s   t h a t   t h e   s l a t s   of  t h e   b l i n d  

a s s e m b l y   in  t he   open  p o s i t i o n   o c c u p y   as  much  of   t h e  

s p a c e   b e t w e e n   the   p a n e s   as  p o s s i b l e   in  o r d e r   to   r e d u c e  

e x p e n s e   of  b l i n d   a s s e m b l y   and  to  r e d u c e   o p e r a t i n g  

f o r c e s .   I f   s l a t s   were   u s e d   w h e r e   t he   w i d t h   of  t he   s l a t  

i s   s u b s t a n t i a l l y   l e s s   t h a n   t h e   s p a c e   b e t w e e n   t h e   p a n e s ,  

more   s l a t s   w o u l d   be  r e q u i r e d   c o m p l e t e l y   to   c l o s e   t h e  

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

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

A  p r o b l e m   w i t h   many  h e r m e t i c a l l y   s e a l e d   u n i t s   h a s  

b e e n   t he   d i f f i c u l t y   of  p r o v i d i n g   c o n t r o l   e x t e r i o r   o f  

t h e   window  u n i t   by  w h i c h   t h e   t i l t i n g   of  t h e   s l a t s   may  b e  

r e g u l a t e d   w h i l e   a t   t he   same  t i m e   p r e s e r v i n g   t h e  

i n t e g r i t y   of  the   s e a l e d   u n i t .   C o n t r o l s   e x t e n d i n g  

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

d i f f i c u l t y   of  m a i n t a i n i n g   a  s e a l .  

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

h e r m e t i c a l l y   s e a l e d   w indow  u n i t s   to  c o n n e c t   an  a c t u a t i n g  

member  e x t e r i o r   of  the   u n i t   to   a  b l i n d   o p e r a t i n g   e l e m e n t  

in  t he   i n t e r i o r   u n i t   as  can  be  s e e n   f o r   e x a m p l e   f r o m  

U n i t e d   S t a t e s   P a t e n t   No.  3 , 0 2 2 , 5 4 9   and  3 , 1 2 9 , 4 7 1 .   T h e  

p r o b l e m   w i t h   such   c o u p l i n g s   has   b e e n   to  d e s i g n   one  w h i c h  

is   s m a l l   in  s i z e   and  w h i c h   w i l l ,   a t   t he   same  t i m e ,   h a v e  

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

b l i n d   to  be  t i l t e d   t h r o u g h o u t   t h e i r   c o m p l e t e   r a n g e .  

I t   is   now  p r o p o s e d ,   a c c o r d i n g   to  t he   p r e s e n t  

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

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

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

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

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

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

l o w e r   h a n g e r   members   r e s p e c t i v e l y ,   t he   t i l t i n g   t r a n s f e r  



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

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

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

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

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

e l e m e n t   to  t i l t   s a i d   s l a t s .  

The  c o n c e p t   of  t he   i n v e n t i o n   is   t h u s   to  h a v e   t h e  

s l a t s   t i l t a b l e   by  a c t i n g   d i r e c t l y   on  a t   l e a s t   one  of  t h e  

h a n g e r   m e m b e r s   or  on  the   s l a t   s u p p o r t i n g   m e a n s .   T h i s  

g i v e s   t he   a d v a n t a g e   of  l i m i t i n g   the   number   of  p a r t s  

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

o p e r a t i n g   m e a n s .   W h i l e   t he   h a n g e r   m e m b e r s   may  b e  

s e p a r a t e   f rom  t he   top  and  b o t t o m   s l a t s ,   so  t h a t   t h e  

s l a t s   of  t he   a s s e m b l y   can  a l l   be  s u b s t a n t i a l l y   t h e   s a m e ,  

i t   is  a l s o   p o s s i b l e   fo r   t he   h a n g e r   m e m b e r s   to  f o r m   p a r t  

of  or  be  in  t he   form  of  a  s p a r e   t op   or  b o t t o m   s a l t   w h i c h  

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

h a n g e r   member  c o n s t r u c t i o n   i t s e l f   d o e s   n o t   fo rm  p a r t   o f  

the   i n v e n t i o n .  

The  t a p e   c a b l e   may  form  p a r t   of  the   c o n n e c t i n g  

means   and  t h e s e   may  i n c l u d e   f l e x i b l e   e l e m e n t s ,   o r  

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

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

e l e m e n t s   may  be  c o n n e c t e d   to  t he   t a p e   c a b l e   and  t h e  

o p e r a t i n g   e l e m e n t   at  such   p o i n t s   t h a t   t h e y   c r o s s   in  a  

v e r t i c a l   p l a n e ,   so  t h a t   t h e y   may  be  h i d d e n   b e h i n d   t h e  

l i n e a r l y   m o v a b l e   o p e r a t i n g   e l e m e n t .  

In  an  a l t e r n a t i v e   a r r a n g e m e n t ,   t he   c o n n e c t i n g   m e a n s  

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

to  the   u p p e r   and  l ower   t a p e   h a n g e r   member s   and  to  t h e  

l i n e a r l y   m o v a b l e   e l e m e n t   e i t h e r   d i r e c t l y   or  v i a   t h e   t a p e  

c a b l e s .   In  s u c h   a  c o n s t r u c t i o n   t he   d r i v e   c a b l e   may  

e n g a g e   a  s u r f a c e   of  the   h a n g e r   member  s p a c e d   f rom  t h e  

p i v o t   a x i s   of  the   h a n g e r   member  and  i n c l u d e ,   i n  

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

c a b l e   n e a r   t he   h a n g e r   member  to  m a i n t a i n   c o n s t a n t  

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

p o r t i o n   of  t he   d r i v e   c a b l e   on  the   s i d e   of  t he   o p e r a t i n g  

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

o p e r a t i n g   e l e m e n t .  

Wi th   t h i s   a r r a n g e m e n t ,   t he   g u i d e   may  c o m p r i s e   a  

s a d d l e - s h a p e d   w i r e   h a n g e r   h a v i n g   two  s p a c e d   p a r a l l e l  



u p s t a n d i n g   p o r t i o n s   w i t h   one  of  t h e   p o r t i o n s   f o r m i n g   a  

g u i d e   a rm,   and  t h e   o t h e r   of  t he   p o r t i o n s   f o r m i n g   a  

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

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

e x t e n d i n g   in  a  d i r e c t i o n   t r a n s v e r s e   to  t h e   d i r e c t i o n   o f  

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

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

m e a n s ,   w h e r e b y   t h e   c o n n e c t i n g   e l e m e n t s   may  move  in  a  

d i r e c t i o n   t r a n s v e r s e   to   t he   l i n e a r   m o v e m e n t   of  t h e  

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

T h i s   i s   an  a l t e r n a t i v e   to  t he   f l e x i b l e   a r r a n g e m e n t ,   a n d  

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

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

of  m o v i n g   away  f r o m   t h e   pane   of  g l a s s   when  t h e   s l a t s   a r e  

moved  to  t he   t i l t e d   p o s i t i o n .   T h i s   is   p a r t i c u l a r l y  

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

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

be  e x p l a i n e d   b e l o w .  

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

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

s l i d a b l e   in  a  l i n e a r   d i r e c t i o n   on  one  s i d e   of  t h e   p a n e  
and  an  a c t u a t i n g   member   is  l i n e a r l y   s l i d a b l e   on  t h e  

o p p o s i t e   s i d e   of  t h e   p a n e   f rom  the   o p e r a t i n g   e l e m e n t   a n d  

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

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

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

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

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

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

a c t u a t i n g   member  e a c h   i n c l u d i n g   one  or  more   m a g n e t s  

t h e r e i n   and  the   o p e r a t i n g   e l e m e n t   may  i n c l u d e   an  i n n e r  

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

h o u s i n g   b e i n g   c o n n e c t e d   to  the   c o n n e c t i n g   means   and  t h e  

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

at   l e a s t   one  f u r t h e r   m a g n e t .  



A  g u i d e   may  be  f i x e d   to  t he   w indow  u n i t   and  t h e  

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

m a g n e t s   t h e r e i n   b e i n g   a b l e   to  s l i d e   in  t h e   g u i d e .   IN  a n  

a l t e r n a t i v e   a r r a n g e m e n t ,   a  s t r o k e   l i m i t e r   in  t h e   f o r m  

of  a  bar   i s   a f f i x e d   to  the   window  u n i t   and  t h e   a c t u a t i n g  

member  i s   p o s i t i o n e d   a d j a c e n t   and  m o v a b l e   w i t h   r e s p e c t  

to  the   s t r o k e   l i m i t e r ,   s t o p   means   on  t he   a c t u a t i n g  

member  l i m i t i n g   m o v e m e n t   of  t he   a c t u a t i n g   member   w i t h  

r e s p e c t   to  t h e   s t r o k e   l i m i t e r ,   w h i c h   i s ,   p r e f e r a b l y ,  

p o s i t i o n e d   b e t w e e n   the   m a g n e t s   of  t h e   a c t u a t i n g   m e m b e r .  

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

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

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

t he   h o u s i n g   b e i n g   c o n n e c t e d   b e t w e e n ' t h e   s e c t i o n s   in  t h e  

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

h o u s i n g   is   p r e f e r a b l y   f o rmed   by  a  n o t c h   in  t h e   h o u s i n g  

on  a  s i d e   t h e r e o f   f a c i n g   the   s l a t s .   In  t h i s   way,   t h e  

h o u s i n g   may  h a v e   an  u p w a r d l y   e x t e n d i n g   v e r t i c a l   arm  a n d  

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

one  of  i t s   e n d s   to   t he   h o u s i n g   and  b e t w e e n   t h e   t w o  

s e c t i o n s   e a c h   c o n n e c t e d   at  the   o t h e r   of  i t s   e n d s   to  t h e  

c o n n e c t i n g   m e a n s ,   more  n o r m a l l y   t he   t a p e   c a b l e   of  t h e  

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

p r e f e r a b l y   c o m p r i s e s   a  band  w h i c h   e n g a g e s   an  edge   of  a  

m a g n e t ,   t he   band   h a v i n g   a  s h o u l d e r   on  a  p o r t i o n   t h e r e o f  

h a v i n g   a  s i d e   e n g a g i n g   a  f a c e   of  a  m a g n e t   and  h a v i n g ,   i n  

a d d i t i o n ,   a  p o l e   p i e c e   e n g a g i n g   on  t h e   o p p o s i t e   s i d e   o f  

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

way,  t he   p o l e   p i e c e   is  m a g n e t i c a l l y   a t t r a c t e d   to  t h e  

m a g n e t ,   s u c h   t h a t   t he   s h o u l d e r   h o l d s   t he   m a g n e t   and  t h e  

p o l e   p i e c e   in  p l a c e   in  the   band  and  no  o t h e r   means   a r e  

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

p o l e   p i e c e   has   a  g r o o v e   in  i t   to  r e c e i v e   and  l o c a t e   t h e  

s h o u l d e r .  

L ike   t he   o p e r a t i n g   e l e m e n t ,   t he   a c t u a t i n g   m e m b e r  



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

m o u n t i n g   s e c t i o n s   s u b s t a n t i a l l y   e q u a l   in  s i z e   to  t he   t w o  
h o u s i n g   s e c t i o n s ,   e a c h   m o u n t i n g   s e c t i o n   c o n t a i n i n g   a t  
l e a s t   one  m a g n e t   t h e r e i n   w i t h   a  m a g n e t   in  t h e   h o u s i n g  
s e c t i o n   b e i n g   m a g n e t i c a l l y   c o u p l e d   w i t h   a  m a g n e t   in  t h e  

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

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

t h e r e i n ,   w i t h   t he   number   of  m a g n e t s   in  t h e   h o u s i n g  
s e c t i o n   b e i n g   e q u a l   to   t h e   n u m b e r   of  m a g n e t s   in  t h e  

m o u n t i n g   s e c t i o n .   The  p o l a r i t y   of  t he   m a g n e t s   a t   o n e  
v e r t i c a l   l e v e l   of  one  h o u s i n g   s e c t i o n   may  t h e n   b e  

o p p o s i t e   to  t he   p o l a r i t y   of  t h e   m a g n e t   in  t h e   s a m e  
v e r t i c a l   l e v e l   in  t h e   o t h e r   h o u s i n g   s e c t i o n ,   w h i l e   t h e  

p o l a r i t y   of  a  m a g n e t   in  one  v e r t i c a l   l e v e l   in  o n e  

h o u s i n g   s e c t i o n   i s   o p p o s i t e   to  t he   p o l a r i t y   of  a  m a g n e t  
in  t h e   same  v e r t i c a l   l e v e l   in  t he   m o u n t i n g   s e c t i o n   t o  

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

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

t h e   a c t u a t i n g   member  to   c a u s e   any  t i l t i n g   m o v e m e n t   o f  

t h e   o p e r a t i n g   e l e m e n t .  

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

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

p o i n t s   at   the   top   and  b o t t o m   s i d e s   t h e r e o f   c o n n e c t i n g  

t h e   h o u s i n g   p a r t   of  t he   c o n n e c t i n g   m e a n s .  

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

o p e r a t i n g   e l e m e n t   t h e   s l a t s   p r e f e r a b l y   have   one  or  m o r e  
c u t - o u t s   t h e r e i n   to   r e c e i v e   t h e   o p e r a t i n g   e l e m e n t ,   o r  

p a r t   t h e r e o f ,   t h e   r e m a i n d e r   of  t he   s l a t s   h a v i n g   no  s u c h  

c u t - o u t s   and  t h e r e f o r e   b e i n g   s o l i d .   T h i s   e n a b l e s   t h e  

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

c a s e   the   s l a t s   w h i c h   do  have   c u t - o u t s   a r e   p r e f e r a b l y  

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

by  s e c u r i n g   means   to  t he   t a p e   c a b l e   a t   the   w i d e s t  

p o r t i o n   t h e r e o f   b e t w e e n   t he   c u t - o u t s .   The  o p e r a t i n g  

e l e m e n t   may  t h e n   be  c o n n e c t e d   to  t he   t a p e   c a b l e ,   t h e  



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

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

w i t h   some  of  t he   s l a t s   f o r   h o l d i n g   t h e   u p p e r   and  l o w e r  

r u n g   to  t he   top   and  b o t t o m   s u r f a c e   of  a  s l a t   a d j a c e n t   a  

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

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

may  have   a  n o t c h   on  t h e   edge   t h e r e o f   to   r e c e i v e   a  t a p e  

c a b l e .  

The  means   a s s o c i a t e d   w i t h   some  of  t he   s l a t s   may  

c o m p r i s e   a  pad  e n g a g i n g   t he   s u r f a c e   of  a  p o r t i o n   of  a  

s l a t   e x t e n d i n g   b e t w e e n   the   c u t - o u t s   w i t h   a  pad  h a v i n g   a 

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

s l a t   e n g a g i n g   s u r f a c e   t h e r e o n ,   a  pad  f i x i n g   means   f i x i n g  

t h e   pad  to  t he   s u r f a c e   of  t h e   s l a t   w h e r e b y   t h e   g r o o v e  

p o r t i o n   w i l l   e n g a g e   a  rung   to  p r e v e n t   l o n g i t u d i n a l  

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

The  pad  f i x i n g   means   may  t h e n   i n c l u d e   a  l o c k i n g   m e m b e r  

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

of  t he   s l a t   w h i c h   has   c u t - o u t s ,   w h e r e b y   t he   t a p e   s u p p o r t  

pad  is   a f f i x e d   to  a  s u r f a c e   of  t h e   s l a t   and  the   f i x i n g  

means   i n c l u d e s   a  n o t c h   fo r   e n g a g i n g   t h a t   rung   of  t h e  

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

is   e n g a g e d   in  t he   g r o o v e   p o r t i o n ,   s u c h   t h a t   t he   t a p e  

s u p p o r t   pad  s p r e a d s   t he   u p p e r   and  l o w e r   r u n g s   e n g a g e d  

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

h e l d   in  t he   g r o o v e   p o r t i o n   and  in  t h e   n o t c h   p o r t i o n .  

In  o r d e r   t h a t   t he   i n v e n t i o n   may  more  r e a d i l y   b e  

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

by  way  of  e x a m p l e ,   r e f e r e n c e   b e i n g   made  to  t h e  

a c c o m p a n y i n g   d r a w i n g s ,   in  w h i c h : -  

F i g u r e   1  i s   a  b r o k e n   p e r s p e c t i v e   v i ew  of  a  w i n d o w  

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

an  e m b o d i m e n t   of  t r a n s f e r   m e c h a n i s m   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   a  c r o s s - s e c t i o n a l   v i e w   of  t he   w i n d o w  

u n i t   of   F i g u r e   1  t a k e n   a l o n g   t h e   l i n e s   2-2   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  c o n n e c t i o n   b e t w e e n   a  t a p e   c a b l e   a n d  

an  o p e r a t i n g   e l e m e n t ;  

F i g u r e   3  i s   a  c r o s s - s e c t i o n a l   v i ew   of   a  s e c o n d  

e m b o d i m e n t   of  a  c o n n e c t i o n   b e t w e e n   a  t a p e   c a b l e   and  a n  

o p e r a t i n g   e l e m e n t ;  

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

e m b o d i m e n t   of  a  c o n n e c t i o n   b e t w e e n   a  t a p e   c a b l e   and  a n  

o p e r a t i n g   e l e m e n t ;  

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

c o n n e c t i o n   of  F i g u r e   4  t a k e n   a l o n g   t he   l i n e   5-5  t h e r e o f ;  

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  t h e   c o n n e c t i o n   o f  

F i g u r e   4  s e c u r i n g   s l i d e r s   to  a  t a p e   c a b l e ;  

F i g u r e   7  i s   a  c r o s s - s e c t i o n a l   v i e w   of  an  o p e r a t i n g  

e l e m e n t   in  t h e   form  of  a  h o u s i n g   e n c l o s i n g   m a g n e t s  

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

e m b o d i m e n t   of  c o n n e c t i o n   of  a  t a p e   c a b l e   w i t h   a n  

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

F i g u r e   8  is   an  e n l a r g e d   p e r s p e c t i v e   v i ew  of  a  

m o d i f i e d   form  of  a  l i n e a r   m o v a b l e   o p e r a t i n g   e l e m e n t  

c o n s t r u c t e d   a c c o r d i n g   to  t he   i n v e n t i o n   and  h a v i n g   a  

s p l i t   h o u s i n g ;  

F i g u r e   9  is  a  p e r s p e c t i v e   v i e w   i l l u s t r a t i n g   the   u s e  

of  i n t e g r a l   t a b s   fo r   s e c u r i n g   a  s l a t   to  a  t a p e   c a b l e   o r  

o t h e r   c o n n e c t i n g   m e a n s ;  

F i g u r e   10  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  c o n n e c t i o n   in  t h e   f o rm  of  a  t a p e   s u p p o r t  

pad  p r i o r   to  a p p l i c a t i o n   of  a  s l a t ;  

F i g u r e   11  is  a  v iew  s i m i l a r   to  F i g u r e   10  

i l l u s t r a t i n g   the   t a p e   s u p p o r t   pad  a p p l i e d   to  a  s l a t ;  

F i g u r e   12  is  a  v iew  s i m i l a r   to   F i g u r e   11  

i l l u s t r a t i n g   the   r e a r   s i d e   of  t h e   t a p e   s u p p o r t   pad  a n d  

t h e   m a n n e r   in  wh ich   i t   s p r e a d s   t h e   r u n g s   of  a  l a d d e r  

t a p e ;  



F i g u r e   13  is   a  p e r s p e c t i v e   v i e w   of  a  s t i l l   f u r t h e r   f o r m  

of  c o n n e c t i o n ;  

F i g u r e   14  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   f o r m  

of  o p e r a t i n g   e l e m e n t   c o n n e c t e d   to  a  t a p e   l a d d e r ;  

F i g u r e   15  i s   a  f u r t h e r   v i e w   of  t he   o p e r a t i n g  

e l e m e n t   of  F i g u r e   1 4 ;  

F i g u r e   16  i s   an  e n l a r g e d   s e c t i o n a l   v i ew  of  a  

p o r t i o n   of  t h e   o p e r a t i n g   e l e m e n t   of  F i g u r e   1 5 ;  

F i g u r e   17  i s   an  e x p l o d e d   p e r s p e c t i v e   v i ew  of  a n  

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

of  an  a s s e m b l y   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   18  i s   a  d i a g r a m m a t i c   v i ew   i l l u s t r a t i n g  

p l a c e m e n t   of  m a g n e t s   in  the   o p e r a t i n g   e l e m e n t   of  F i g u r e  

1 7 ;  

F i g u r e   19  i s   a  d i a g r a m m a t i c   v i ew   i l l u s t r a t i n g  

p l a c e m e n t   of  m a g n e t s   in  t he   a c t u a t i n g   member  of  F i g u r e  

17;  a n d  

F i g u r e   20  i s   a  d i a g r a m m a t i c   v i ew   of  t he   a r r a n g e m e n t  

of  m a g n e t s   of  t he   o p e r a t i n g   e l e m e n t   w i t h   r e s p e c t   to  t h e  

m a g n e t s   of  t he   a c t u a t i n g   member  of  F i g u r e   1 7 .  

R e f e r r i n g   to  F i g u r e s   1  and  2,  t h e r e   is  i l l u s t r a t e d  

a  window  u n i t   1  c o m p r i s i n g   a  v e n e t i a n   b l i n d   a s s e m b l y   2 

p o s i t i o n e d   b e t w e e n   a  f r o n t   pane   of  g l a s s   3  and  a  r e a r  

pane   of  g l a s s   4.  P a n e s   3  and  4  may  be  s e a l e d   w i t h  

r e s p e c t   to  a  f r a m e   5,  w h i c h   c o m p r i s e s   h o r i z o n t a l   u p p e r  

and  l o w e r   m e m b e r s   6  and  7  r e s p e c t i v e l y   and  v e r t i c a l l y  

e x t e n d i n g   s i d e   m e m b e r s   8  and  9  to  fo rm  a  h e r m e t i c a l l y  
s e a l e d   window  u n i t .  

The  v e n e t i a n   b l i n d   a s s e m b l y   2  c o m p r i s e s   a  p l u r a l i t y  

of  s l a t s   10  ( F i g u r e   2)  c o n t a i n e d   w i t h i n   two  t a p e   l a d d e r s  

11.  Each  t a p e   l a d d e r   11  c o m p r i s e s   two  t a p e   c a b l e s   12  

h a v i n g   a  p l u r a l i t y   of  u p p e r   r u n g s   13  and  l o w e r   r u n g s   14  

e x t e n d i n g   t h e r e b e t w e e n   w i t h   t h e   s l a t s   10  b e i n g   s u p p o r t e d  
b e t w e e n   u p p e r   and  l o w e r   r u n g s .   The  t a p e   c a b l e s   12  a r e  

s u p p o r t e d   and  s t a b i l i z e d   by  an  u p p e r   h a n g e r   member  1 5  



and  a  l o w e r   h a n g e r   member   16,  e a c h   of  w h i c h   i s   p i v o t a l l y  

m o u n t e d   on  a  s e p a r a t e   b e a r i n g   2 0 .  

As  shown  in  F i g u r e   2  a  t a p e   c a b l e   12  i s   j o i n e d   t o  

an  o p e r a t i n g   e l e m e n t   21  by  means   of  f l e x i b l e   l i n e a r  

e l e m e n t s   22  w i t h   one  l i n e a r   e l e m e n t   b e i n g   c o n n e c t e d   t o  

an  u p p e r   p a r t   of  t h e   o p e r a t i n g   e l e m e n t   and  t h e   o t h e r  

l i n e a r   e l e m e n t   to   a  l o w e r   p a r t   of  t he   o p e r a t i n g   e l e m e n t .  

W h i l e   e l e m e n t s   22  a r e   shown  as  f l e x i b l e   l i n e a r   e l e m e n t s ,  

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

e l e m e n t s   p i v o t a l l y   c o n n e c t e d   to  the   c a b l e   12  a n d  

o p e r a t i n g   e l e m e n t   21.  O p e r a t i n g   e l e m e n t   21  i s   l i n e a r l y  

m o v a b l e   in  a  v e r t i c a l   d i r e c t i o n   on  t he   i n s i d e   s u r f a c e   o f  

t he   g l a s s   p l a n e   3  and  i s   m a g n e t i c a l l y   c o u p l e d   w i t h   a n  

a c t u a t i n g   member   23  l i n e a r l y   m o v a b l e   in  a  s l i d e   24  f i x e d  

on  the   o u t s i d e   s u r f a c e   of  t he   p a n e .  

As  s e e n   in  F i g u r e   2,  i f   t h e   o p e r a t i n g   e l e m e n t   21  i s  

moved  up  or  down  f rom  t he   p o s i t i o n - s h o w n ,   t he   h a n g e r  
m e m b e r s   15  and  16  w i l l   be  c a u s e d   to  p i v o t   on  t h e i r  

b e a r i n g s   20  to  r e g u l a t e   t he   o p e n i n g   b e t w e e n   the   s l a t s  

10.  R o t a t i o n   of  the   h a n g e r   members   f rom  the   p o s i t i o n  

shown  w i l l   move  t he   e d g e s   of  the   h a n g e r   member s   a n d  

c o n s e q u e n t l y   t a p e   c a b l e   12  away  f rom  b o t h   p a n e s   3  and  4 .  

I f   the   c o n n e c t i o n   b e t w e e n   the   c a b l e   12  and  the   o p e r a t i n g  

e l e m e n t   21  were   r i g i d   and  no t   p i v o t a l l y   c o n n e c t e d   a t   i t s  

e n d s ,   c a b l e   12  w i l l   be  s t r e t c h e d   to  move  l a t e r a l l y   w i t h  

r e s p e c t   to  t he   a x i s   of  b e a r i n g   e l e m e n t   20,  t h u s  

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

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

s i d e   l o a d s   on  t h e   b e a r i n g s   20  and  so  i n c r e a s e   f r i c t i o n  

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

m e m b e r s .   The  use   of  f l e x i b l e   l i n e a r   e l e m e n t s   22,  o r  

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

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

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

e l e m e n t ,   when  t he   h a n g e r   members   p i v o t ,   t h u s  



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

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

The  o p e r a t i n g   e l e m e n t   21  and  a c t u a t i n g   member  23  

p r e f e r a b l y   a r e   p r o v i d e d   w i t h   PTFE  c o v e r s   25  or  o t h e r  

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

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

e l e m e n t   and  m e m b e r .   In  a d d i t i o n ,   t he   a c t u a t i n g   m e m b e r  

may  be  p r o v i d e d   w i t h   an  a c t u a t i n g   knob  26  w h i c h   may  b e  

g r a s p e d   in  o r d e r   to  move  t h e   member   w i t h i n   t he   s l i d e   2 4 .  

The  knob  in  a d d i t i o n ,   is   p r e f e r a b l y   t h r e a d e d   i n t o   t h e  

a c t u a t i n g   member   so  t h a t   t h e   knob   and  a c t u a t i n g   m e m b e r  

may  be  l o c k e d   i n t o   p l a c e   by  s c r e w i n g   the   knob  down  s o  

t h a t   i t   t i g h t l y   e n g a g e s   t he   s l i d e .  

In  some  i n s t a n c e s ,   b e c a u s e   of  s p a c e   l i m i t a t i o n s   o r  

a e s t h e t i c   p u r p o s e s ,   i t   may  be  n e c e s s a r y   to  have   t h e  

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

e l e m e n t .   T h i s   can  be  done   as  shown  in  F i g u r e   3  b y  

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

The  e f f e c t i v e   l e n g t h   of  e a c h   e l e m e n t   r e m a i n s   t h e   same  a s  

for   the   a r r a n g e m e n t   shown  in  F i g u r e   2 .  

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

r u n g s   is  shown  in  F i g u r e s   1  to  3  to  fo rm  a  t a p e   l a d d e r ,  
the   t i l t i n g   t r a n s f e r   m e c h a n i s m   shown  c o u l d   be  u t i l i z e d  

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

i n d i v i d u a l   s l a t s   by  o t h e r   m e a n s .   For  e x a m p l e ,   s m a l l  

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

or  the   c a b l e   may  be  p r o v i d e d   w i t h   e y e l e t s   c o n n e c t i n g  

w i t h   h o l e s   in  t h e   s l a t s .  

A  f u r t h e r   form  of  c o n n e c t i o n   b e t w e e n   a  t a p e   c a b l e  

and  o p e r a t i n g   e l e m e n t   is   shown  in  F i g u r e s   4  to  6  i n  

wh ich   l i k e   p a r t s   i l l u s t r a t e d   in  F i g u r e s   1  to  3  h a v e   t h e  

same  r e f e r e n c e   n u m e r a l s .   The  o p e r a t i n g   e l e m e n t   21,  a s  

shown,   is   a  r i g i d   member  40  i n c l u d i n g   a  l a t e r a l   g u i d e  

s l o t   41  in  w h i c h   i s   s l i d a b l e   a  s q u a r e   c r o s s - s e c t i o n  

g u i d e   p i n   39  c a r r i e d   on  a  s l i d e r   43,  w h i c h   in  t u r n   i s  



j o i n e d   to  t he   c a b l e   12  by  p a s s i n g   t he   c a b l e   t h r o u g h  

g r o o v e s   44.   R e t a i n i n g   t a b s   42  a r e   p r o v i d e d   on  the   e n d s  

of   p i n s   39.  As  i s   a p p a r e n t   f rom  F i g u r e s   4  and  5,  t h e  

c a b l e   12  and  t he   s l i d e r   43  a r e   f r e e   to  move  in  a  

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

of   o p e r a t i n g   member   21,  so  t h a t   l a t e r a l   l o a d s   w i l l   n o t  

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

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

e l e m e n t   and  c a b l e   i s   shown  in  F i g u r e   7.  T h e r e ,   t h e  

o p e r a t i n g   e l e m e n t   70  c o m p r i s i n g   a  h o u s i n g ,   i n c l u d e s   a  

l a t e r a l   g u i d e   s l o t   71  on  t h e   h o u s i n g   e x t e n d i n g   in  a  

d i r e c t i o n   t r a n s v e r s e   to  the   l i n e a r   v e r t i c a l   m o v e m e n t   o f  

t h e   o p e r a t i n g   e l e m e n t .   The  c a b l e   12  w h i c h   is   c o n n e c t e d  

to  h a n g e r   m e m b e r s   ( n o t   shown)  has   a  s l i d e r   73  j o i n e d  

t h e r e t o ,   t he   s l i d e r   i n c l u d i n g   a  p o r t i o n   74  s l i d a b l e   i n  

g u i d e   s l o t s   71.  The  c a b l e   12  and  c o n n e c t o r   p i e c e   a r e  

t h u s   f r e e   to  move  in  a  t r a n s v e r s e   d i r e c t i o n   w i t h   r e s p e c t  

to   t h e   l i n e a r   m o v e m e n t   of  t he   o p e r a t i n g   e l e m e n t   70  i n  

t h e   same  manne r   as  w i t h   t he   f o r m s   of  c o n n e c t i n g   means   a s  

shown  in  F i g u r e s   2  to  6,  t h u s   e n s u r i n g   t h a t   no  l a t e r a l  

l o a d s   a re   i n t r o d u c e d   when  the   s l a t s   a r e   t i l t e d .   Some  o f  

t h e   s l a t s   110,   i . e .   t h o s e   w i t h i n   t he   p a t h   of  movemen t   o f  

e l e m e n t   70  have   c u t - o u t s   75  t h e r e i n   to  r e c e i v e   t h e  

o p e r a t i n g   e l e m e n t   70  or  p a r t   t h e r e o f .  

A  m o d i f i e d   a s s e m b l y   i s   i l l u s t r a t e d   in  F i g u r e s   8  t o  

12,   in  w h i c h   l i k e   p a r t s   a r e   i n d i c a t e d   by  l i k e   r e f e r e n c e  

n u m e r a l s   p l u s   100 .   T h u s ,   a  l i n e a r l y   m o v a b l e   a c t u a t i n g  

member   (no t   shown)  is   m a g n e t i c a l l y   c o u p l e d   w i t h   a  

l i n e a r l y   m o v a b l e   o p e r a t i n g   e l e m e n t   121  w h i c h   c o m p r i s e s   a  

s p l i t   h o u s i n g   131 ,   f o r m i n g   two  h o u s i n g   s e c t i o n s   132  a n d  

1 3 3 ,   e ach   of  w h i c h   c a r r i e s   a  m a g n e t i c   134  to  c o o p e r a t e  
w i t h   m a g n e t s   c a r r i e d   in  t he   a c t u a t i n g   member  so  as  t o  

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

As  shown  in  F i g u r e   8,  t he   s l a t s   110  a d j a c e n t   t h e  

o p e r a t i n g   e l e m e n t   121  e a c h   have   two  c u t - o u t s   135  and  1 3 6  



t h e r e i n ,   in  o r d e r   to  a c c o m m o d a t e   t he   s e c t i o n s   132  a n d  

133  c o n t a i n i n g   t he   m a g n e t s   134 .   The  p o r t i o n   of  t h e  

s l a t s   110  b e t w e e n   t he   c u t - o u t s   135  and  136  e x t e n d s   i n t o  

t h e   s p a c e   b e t w e e n   t he   two  s e c t i o n s   132  and  133  f o r m i n g  

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

c a b l e   112  by  way  of  u p p e r   and  l o w e r   r u n g s ,   as  s h o w n ,   o r  

i f   no  r u n g s   a r e   p r o v i d e d ,   d i r e c t l y   to  t he   c a b l e   112  b y  

c l a m p s   or  o t h e r   means   as  e x p l a i n e d   h e r e a f t e r .  

T h u s ,   i t   i s   s e e n   t h a t   by  t h i s   a r r a n g e m e n t   t h e   s l a t s  

110  a r e   s u p p o r t e d   in  t he   same  m a n n e r   as  t h e   s l a t s   10  a n d  

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

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

s l a t   a t   a  c u t - o u t   or  a  s e p a r a t e   t a p e   l a d d e r   m e a n s  

c o n n e c t i n g   s l a t s   110 ,   a r e   no t   n e c e s s a r y   to  e n s u r e  

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

The  t a p e   c a b l e   112  i s   c o n n e c t e d   a t   one  p o i n t   a t   t h e  

s p l i t   h o u s i n g   b e t w e e n   the   s e c t i o n s   132  and  133  by  a n  

a d h e s i v e   or  any  o t h e r   m e a n s .   B e c a u s e   of  t h e   e x t r e m e  

t h i n n e s s   of  the   s p l i t   h o u s i n g   and  the   web  138  j o i n i n g  

t he   two  s e c t i o n s ,   t he   c a b l e   112  is   no t   d e p r e s s e d   o r  

d i s p l a c e d   l a t e r a l l y   w i t h   r e s p e c t   to  t he   s l a t s   to  a n y  
s u b s t a n t i a l   e x t e n t ,   so  t h a t   no  undue   i n t e r f e r e n c e   w o u l d  

o c c u r   b e t w e e n   the   c a b l e   and  the   e d g e s   of  t h e   s l a t s   1 1 0  

no t   h a v i n g   c u t - o u t s ,   r e s u l t i n g   in  p o s s i b l e   d e f o r m a t i o n  

of  t he   s l a t s   or  i n c r e a s e   in  f o r c e   n e c e s s a r y   to   t i l t   t h e  

s l a t s .  

R e f e r r i n g   to  F i g u r e   9,  t h e r e   i s   i l l u s t r a t e d   a  
s e c u r i n g   means   f o r   s e c u r i n g   a  s l a t   110  to  a  c o n n e c t i n g  

means   or  t a p e   c a b l e   112  w h i c h   c o m p r i s e s   i n t e g r a l   t a b s  

146  and  147  p u n c h e d   f rom  a  s i d e   p o r t i o n   148  of  t he   s l a t  

e x t e n d i n g   b e t w e e n   the   two  c u t - o u t s   135  and  136 .   As  

s h o w n ,   t he   t a b s   146  and  147  a re   b e n t   o v e r   t h e   u p p e r   r u n g  
113  to  c l a m p   the   rung   to  the   u p p e r   s u r f a c e   of  t h e   s l a t  

110.   t he   s l a t   is   t h e n   s e c u r e l y   c l a m p e d   to  t h e   rung   a n d  

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



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

a p p e a r a n c e   of  t h e   s l a t   110  h a v i n g   the   c u t - o u t s   f rom  t h e  

r e m a i n d e r   of  t he   s l a t s   110 ,   and  a l s o   p r e v e n t s   a n y  

s a g g i n g   of  t he   s l a t s   110  r e s u l t i n g   f rom  t h e   r u n g s  

e x t e n d i n g   o v e r   one  o f  t h e   c u t - o u t   a r e a s .   W h i l e   t he   t a b s  

a r e   shown  on  t he   u p p e r   s u r f a c e   o f  t h e   s l a t ,   t h e y   c o u l d  

i n s t e a d   be  on  the   l o w e r   s u r f a c e ,  o r  e v e n   one  on  t h e  

u p p e r   s u r f a c e   and  one  on  t he   l o w e r   s u r f a c e ,   t h e   o n l y  

r e q u i r e m e n t   b e i n g   t h a t   a t   l e a s t  o n e   c r o s s - r u n g   i s  

s e c u r e l y   c l a m p e d   to  a  s l a t  s u r f a c e .  

The  s i d e   p o r t i o n   148  of  t h e   s l a t   p r e f e r a b l y   has   a  

n o t c h   149  on  the   edge   t h e r e o f   in  o r d e r   t o  a c c o m m o d a t e  

the   t a p e   c a b l e   112 .   T h i s   p r e v e n t s   t he   c a b l e   f r o m  

b i n d i n g   on  the   s l a t   as  m i g h t  o c c u r   d u r i n g , t i l t i n g   of  t h e  

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

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

R e f e r r i n g   to  F i g u r e s   10  to  1 2  t h e r e   i s   i l l u s t r a t e d  

a  f u r t h e r   e m b o d i m e n t   of  s e c u r i n g   m e a n s . i n   t h e   fo rm  of  a  

t a p e   s u p p o r t   pad  150 .   The  p a d . 1 5 0   c o m p r i s e s   a  b o d y  

member  151  h a v i n g   a  s l a t   e n g a g i n g   s u r f a c e  1 5 2   and  a  r u n g  

e n g a g i n g   s u r f a c e  1 5 3   i n c l u d i n g   a  g r o o v e   p o r t i o n   1 5 4  

t h e r e o n .   The  s l a t   e n g a g i n g   s u r f a c e   has   a  l o c k i n g   m e m b e r  

155  e x t e n d i n g   t h e r e f r o m   a d a p t e d  t o   be  i n s e r t e d   t h r o u g h  

an  a p e r t u r e   156  c o n t a i n e d   in  t h e   s l a t   110.   L o c k i n g  

member  155  has   a  n o t c h   p o r t i o n   1 5 7  a d a p t e d   to  e n g a g e   a 

l o w e r   r u n g   114  as  shown  in  F i g u r e   12.  The  body  m e m b e r  

151  a l o n g   w i t h   t h e   l o c k i n g   member   1 5 5  s e r v e s   to  t e n s i o n  

the   r u n g s   by  s p r e a d i n g   them  a p a r t ,  w h i c h  e n s u r e s   t h a t  

t h e y   w i l l   be  h e l d   in  t h e   g r o o v e   154  and  n o t c h   157 ,   t h u s  

f i x i n g   t h e   t a p e   s u p p o r t   member  w i t h   r e s p e c t   to  t h e   t a p e  

l a d d e r ,   so  t h a t   t h e r e   w i l l   b e  n o   l o n g i t u d i n a l   m o v e m e n t  

of  the   s l a t   110  w i t h   r e s p e c t   to  the   t a p e   l a d d e r .   T h e  

t a p e   s u p p o r t   may  be  p r o v i d e d  w i t h   an  arm  158  to  e n s u r e  

f u r t h e r   t h a t   the   u p p e r   rung   113  is   h e l d  i n  g r o o v e   1 5 4  

and  to  i m p a r t   a d d i t i o n a l   t e n s i o n   o n i t h e   u p p e r   r u n g .   A 



n o t c h   159  may  be  i n c l u d e d   on  the   end  of  t h e   body  m e m b e r  

151  to  e n g a g e   t a p e   c a b l e   112 ,   to  p r o v i d e   an  even   f u r t h e r  

means   f o r   p r e v e n t i n g   l o n g i t u d i n a l   m o v e m e n t   of  t he   s l a t  

110  w i t h   r e s p e c t   to  the   t a p e   l a d d e r .  

W h i l e   t h e   t a p e   s u p p o r t   pad  150  i s   shown  in  F i g u r e s  

10  to  12  as  e n g a g i n g   t he   u p p e r   s u r f a c e   of  a  s l a t   1 1 0 ,  

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

s u r f a c e   of  t h e   s l a t .  

A  s t i l l   f u r t h e r   form  of  t he   t a p e   s u p p o r t   pad  i s  

i l l u s t r a t e d   in  F i g u r e   13.  In  t h i s   e m b o d i m e n t   t he   t a p e  

s u p p o r t   pad  180  c o m p r i s e s   a  body  member  181  h a v i n g   a  

s l a t   e n g a g i n g   s u r f a c e   182  and  i n c l u d i n g   a  g r o o v e   p o r t i o n  

183  e x t e n d i n g   t he   l e n g t h   of  t he   body  member   and  a d a p t e d  

to  have   a  r u n g   t h e r e i n .   The  body  p o r t i o n   i n c l u d e s   a n  

arm  p o r t i o n   184  e x t e n d i n g   o v e r   t he   edge   of  t he   c u t - o u t  

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

c u t - o u t s   135  and  136.   A  n o t c h   185  is   i n c l u d e d   in  t h e  

arm  p o r t i o n   to  p r o v i d e   a  means   fo r   s e c u r i n g   the   s l a t  

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

the   t a p e   l a d d e r .   Groove   183  h o l d i n g   t h e   rung   1 1 3  

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

l o n g i t u d i n a l   m o v e m e n t .   The  body  member  181  i n c l u d e s   a  

l o c k i n g   member  ( no t   shown)  w h i c h   e x t e n d s   f rom  a  s l a t  

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

s l a t   110  in  t he   same  manner   as  w i t h   t he   e m b o d i m e n t   o f  

F i g u r e s   10  and  12.  A g a i n ,   t he   t a p e   s u p p o r t   pad  180  m a y  

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

F i g u r e s   14  to  16  i l l u s t r a t e   a  f u r t h e r   fo rm  o f  

o p e r a t i n g   e l e m e n t   190  h a v i n g   two  h o u s i n g   s e c t i o n s   1 9 1  

and  192  s p a c e d   a p a r t   and  j o i n e d   by  a  t h i n   c e n t r e   s e c t i o n  

193.   An  u p w a r d l y   v e r t i c a l l y   e x t e n d i n g   arm  194  i s  

c o n n e c t e d   a t   one  end  to  c e n t r e   s e c t i o n   193  and  at   i t s  

o t h e r   end  195  to  the   t a p e   c a b l e   112 .   A  d o w n w a r d l y  

e x t e n d i n g   arm  196  is  c o n n e c t e d   a t   one  end  to  c e n t r e  

s e c t i o n   193  and  a t   i t s   o t h e r   end  197  to  a  t a p e   c a b l e  



1 1 2 .   T h i s   p a r t i c u l a r   c o n s t r u c t i o n   p r o v i d e s   a  minimum  o f  

l a t e r a l   d i s p l a c e m e n t   of   t he   t a p e   c a b l e   due  to   t h e  

p r e s e n c e   of  t he   o p e r a t i n g   e l e m e n t .  

The  h o u s i n g   s e c t i o n s   c o n t a i n i n g   t h e   m a g n e t s  

c o m p r i s e   a  band  198  s u r r o u n d i n g   e d g e s   of  t h e   m a g n e t s   1 9 9  

on  e a c h   h o u s i n g   s e c t i o n .   Each  band  has   a  s h o u l d e r   2 0 0  

e n g a g i n g   in  one  s i d e   t h e r e o f   a  f a c e   201  of   t h e   m a g n e t  

and  e n g a g i n g   on  an  o p p o s i t e   s i d e   t h e r e o f   of  p o l e   p i e c e  

202  w h i c h   has  a  g r o o v e   203  t h e r e i n   to  a c c o m m o d a t e   t h e  

s h o u l d e r   200.   The  m a g n e t i c   f o r c e s   a c t i n g   b e t w e e n   t h e  

m a g n e t   199  and  p o l e   p i e c e s   202  p u l l   t h e   two  p a r t s  

t o g e t h e r   a g a i n s t   t h e   s h o u l d e r   200  so  as  to   h o l d   t h e  

p a r t s   w i t h i n   t he   band  198 .   T h i s   p a r t i c u l a r   c o n s t r u c t i o n  

e l i m i n a t e s   the   need   f o r   any  c o v e r   on  t h e   h o u s i n g  

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

a i r   gap  b e t w e e n   t he   m a g n e t s   in  t h e   o p e r a t i n g   e l e m e n t   a n d  

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

m a g n e t i c   c o u p l i n g   b e t w e e n   the   two  e l e m e n t s .  

A  s t r o k e   l i m i t e r   c o n s t r u c t i o n   is  i l l u s t r a t e d   i n  

F i g u r e   17,  where   means   a r e   p r o v i d e d   f o r   g u i d i n g   a n d  

l i m i t i n g   the   l i n e a r   m o v e m e n t   of  t he   a c t u a t i n g   m e m b e r .  

As  s h o w n ,   the   a c t u a t i n g   member  123  is   c o n n e c t e d   to  t h e  

c o n n e c t i o n   means  or  t a p e   c a b l e   112  on  one  s i d e   of  a  p a n e  
103 .   An  a c t u a t i n g   member  123  is   shown  p r i o r   to  b e i n g  

m a g n e t i c a l l y   c o u p l e d   to  t he   o p e r a t i n g   e l e m e n t   on  t h e  

o p p o s i t e   s i d e   of  t h e   p a n e   103  f rom  t he   o p e r a t i n g  

e l e m e n t .   The  a c t u a t i n g   member  123  c o n t a i n s   two  m o u n t i n g  
s e c t i o n s   161  and  162  s i m i l a r   in  s i z e   and  s h a p e   to  t h e  

h o u s i n g   s e c t i o n s   191  and  192  of  t he   o p e r a t i n g   e l e m e n t  

190  and  c o n t a i n s   m a g n e t s   t h e r e i n   in  t he   same  m a n n e r   a s  
t h e   o p e r a t i n g   e l e m e n t .   The  s p a c e   163  b e t w e e n   t h e  

m o u n t i n g   s e c t i o n   f o r m s   a  t r a c k   or  g u i d e   to  r e c e i v e   a  

s t r o k e   l i m i t e r   165  w h i c h   is   a f f i x e d   to  t h e   s i d e   of  t h e  

pane   103  o p p o s i t e   t he   o p e r a t i n g   e l e m e n t   190 .   The  t o p  

166  and  b o t t o m   167  of  t h e   h o u s i n g   of  t h e   a c t u a t i n g  



member  s e r v e   as  s t o p s   to  l i m i t   l i n e a r   m o v e m e n t   of  t h e  

a c t u a t i n g   m e m b e r .   In  t h i s   m a n n e r ,   t he   a c t u a t i n g   m e m b e r  

123  is   g u i d e d   as  i t   i s   moved  to  o p e r a t e   the   t i l t  

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

p r o v i s i o n ,   e n s u r e s   t h a t   t h e   a c t u a t i n g   member  may  n o t   b e  

moved  b e y o n d   t he   p o i n t   w h e r e   t he   m a g n e t i c   c o u p l i n g  

b e t w e e n   i t   and  the   o p e r a t i n g   e l e m e n t   190  m i g h t   b e  

b r o k e n .  

R e f e r r i n g   to  F i g u r e   18  t h e r e   is   i l l u s t r a t e d   a n  

a r r a n g e m e n t   of  m a g n e t s   in  t h e   o p e r a t i n g   e l e m e n t   1 9 0 ,  

l o o k i n g   a t   t he   e l e m e n t   in  t he   d i r e c t i o n   of  t he   a r r o w   2 3 0  

in  F i g u r e   20.  E l e m e n t   190  may  a l s o   be  r e f e r r e d   to  a s  

t he   i n s i d e   m a g n e t   a s s e m b l y ,   s i n c e   i t   is   a d a p t e d   to  b e  

p o s i t i o n e d   i n s i d e   a  window  u n i t   b e t w e e n   g l a z i n g .   A s  

shown ,   e a c h   h o u s i n g   s e c t i o n   191  and  192  c o n t a i n   a  

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

p o l a r i t y   of  t he   m a g n e t s   a t   one  v e r t i c a l   l e v e l   in  o n e  

h o u s i n g   s e c t i o n   b e i n g   o p p o s i t e   to  t h a t   of  a  m a g n e t   o f  

the   same  v e r t i c a l   l e v e l   in  t he   o t h e r   h o u s i n g   s e c t i o n .  

The  a r r a n g e m e n t   of  m a g n e t s   in  the   a c t u a t i n g   m e m b e r  

123  is  shown  in  F i g u r e   19  is   s i m i l a r   to  t h a t   i n  

o p e r a t i n g   e l e m e n t   190  of  F i g u r e   18,  in  t h a t   e a c h  

m o u n t i n g   s e c t i o n   161  and  162  c o n t a i n s   a  p l u r a l i t y   o f  

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

m a g n e t   a t   one  v e r t i c a l   l e v e l   in  one  m o u n t i n g   s e c t i o n  

b e i n g   o p p o s i t e   to  t h a t   of  a  m a g n e t   a t   the   same  v e r t i c a l  

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

member  123  may  be  c o n s i d e r e d   an  o u t s i d e   m a g n e t   a s s e m b l y ,  

s i n c e   as  shown  in  F i g u r e   20,  i t   i s   p o s i t i o n e d   e x t e r i o r  

of  a  window  u n i t   and  on  the   o p p o s i t e   s i d e   of  the   p a n e  

103  f rom  the   o p e r a t i n g   e l e m e n t   190.   The  v i e w  

i l l u s t r a t e d   in  F i g u r e   19  is  in  t he   d i r e c t i o n   of  t h e  

a r r o w   231  away  f rom  the   pane   t o w a r d s   the   e x t e r i o r   of  a  

window  u n i t .  

When  the   o p e r a t i n g   e l e m e n t   190  and  a c t u a t i n g   m e m b e r  



123  e a c h   have   t he   m a g n e t s   a r r a n g e d   as  shown  in  F i g u r e s  

18  and  19,  and  when  t h e   e l e m e n t s   a r e   p o s i t i o n e d   o n  

o p p o s i t e   s i d e s   of  t he   pane   103  as  shown  in  F i g u r e   20,  i t  

i s   s e e n   t h a t   t h e   p o l a r i t y   of  a  m a g n e t   a t   one  v e r t i c a l  

l e v e l   of  t he   h o u s i n g   s e c t i o n   w i l l   be  o p p o s i t e   to  t h e  

p o l a r i t y   of  a  m a g n e t   a t   t he   same  v e r t i c a l   l e v e l   of  t h e  

o p p o s i t e   m o u n t i n g   s e c t i o n .   T h i s   a r r a n g e m e n t   m a x i m i z e s  

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

e l e m e n t   and  the   a c t u a t i n g   member  w h i l e   a t   t he   same  t i m e  

t e n d i n g   to  keep   t h e s e   e l e m e n t s   in  l i n e   w i t h   one  a n o t h e r ,  

so  t h a t   t h e r e   i s   l i t t l e   t e n d e n c y   f o r   one  e l e m e n t   t o  

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

a c t u a t i n g   f o r c e   i s   a p p l i e d   o f f - c e n t r e   on  the   a c t u a t i n g  

member  1 2 3 .  

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

i l l u s t r a t e d   in  F i g u r e s   9  to  20  a r e ,   l i k e   t h o s e  

i l l u s t r a t e d   in  F i g u r e s   1  to  8,  a p p l i c a b l e   fo r   use  i n  

u n g l a z e d ,   s i n g l e   g l a z e d ,   or  even   t r i p l e   g l a z e d   u n i t s   i n  

a d d i t i o n   to  t he   d o u b l e   g l a z e d   u n i t s   as  d e s c r i b e d .  

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

m e m b e r s   have  been   i n d i c a t e d   as  s e p a r a t e   f rom  the   top   a n d  

b o t t o m   s l a t s ,   t h e y   c o u l d ,   of  c o u r s e ,   fo rm  p a r t   of  a  

s p e c i a l   top  or  b o t t o m   s l a t   or  a  member  w h i c h   i s   s i m i l a r  

t h e r e t o .  



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

b l i n d   a s s e m b l y   h a v i n g   a  p l u r a l i t y   of  s l a t s   (10 ,   1 1 0 ) ,   a t  

l e a s t   one  t a p e   c a b l e   (12 ,   112)  f o r m i n g   p a r t   o f  

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

and  l o w e r   h a n g e r   m e m b e r s   (15 ,   16)  s u p p o r t i n g   e a c h   t a p e  

c a b l e ,   u p p e r   and  l o w e r   b e a r i n g   e l e m e n t s   (20)  p i v o t a l l y  

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

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

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

e l e m e n t   (21 ,   70,   121 ,   190)  and  c o n n e c t i n g   m e a n s   (22,   40  

to  44,   71  to   74,  194  to   197)  o p e r a t i v e l y   c o n n e c t i n g   s a i d  

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

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

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

b e a r i n g   e l e m e n t s   to  t i l t   s a i d   s l a t s .  

2.  A  m e c h a n i s m   a c c o r d i n g   to  c l a i m   1,  c h a r a c t e r i s e d  

in  t h a t   s a i d   t a p e   c a b l e   (12,   112)  f o r m s   p a r t   of  s a i d  

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

3.  A  m e c h a n i s m   a c c o r d i n g   to  c l a i m   1  or  2 ,  

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

f l e x i b l e   e l e m e n t s   (22)  or  p i v o t a l l y   m o u n t e d   r i g i d   l i n e a r  

e l e m e n t s   (40  to  44,  71  to  74,  194  to  197)  c o n n e c t i n g  
s a i d   o p e r a t i n g   e l e m e n t   w i t h   a  t a p e   c a b l e .  

4.  A  m e c h a n i s m   a c c o r d i n g   to  c l a i m   3,  c h a r a c t e r i s e d  

in  t h a t   s a i d   f l e x i b l e   l i n e a r   e l e m e n t s   (22)  a r e   c o n n e c t e d  

to  t he   t a p e   c a b l e   and  the   o p e r a t i n g   e l e m e n t   a t   s u c h  

p o i n t s   t h a t   t h e y   c r o s s   in  a  v e r t i c a l   p l a n e   ( F i g u r e   3 ) .  

5.  A  m e c h a n i s m   a c c o r d i n g   to  c l a i m   1,  c h a r a c t e r i s e d  

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



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

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

o p e r a t i n g   e l e m e n t .  

6.  a  m e c h a n i s m   a c c o r d i n g   to  c l a i m   5,  c h a r a c t e r i s e d  

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

of  a  h a n g e r   member   s p a c e d   f rom  the   p i v o t   a x i s   of  t h e  

h a n g e r   member   and  i n c l u d i n g ,   in  a d d i t i o n ,   a  d r i v e   c a b l e  

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

to  m a i n t a i n   c o n s t a n t   t e n s i o n   in  t he   c o m p l e t e   d r i v e   c a b l e  

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

the   o p e r a t i n g   e l e m e n t   in  t he   d i r e c t i o n   of  l i n e a r  

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

7.  A  m e c h a n i s m   a c c o r d i n g   to  c l a i m   6,  c h a r a c t e r i s e d  

in  t h a t   s a i d   g u i d e   c o m p r i s e s t ' a   s a d d l e - s h a p e d   w i r e   h a n g e r  

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

of  s a i d   p o r t i o n s   f o r m i n g   a  g u i d e   arm,  and  t he   o t h e r   o f  

s a i d   p o r t i o n s   f o r m i n g   a  b e a r i n g   s u p p o r t   f o r   one  of  s a i d  

h a n g e r   m e m b e r s .  

8.  A  m e c h a n i s m   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m ,  

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

means   (41 ,   71)  e x t e n d i n g   in  a  d i r e c t i o n   t r a n s v e r s e   t o  

the   d i r e c t i o n   of  l i n e a r   m o v e m e n t   of  t he   o p e r a t i n g  

e l e m e n t   and  in  t h a t   s a i d   c o n n e c t i n g   means   i n c l u d e s   a  

s l i d e r   (39 ,   74)  s l i d a b l e   in  s a i d   g u i d e   m e a n s ,   w h e r e b y  
s a i d   c o n n e c t i n g   m e a n s   may  move  in   a  d i r e c t i o n   t r a n s v e r s e  

to  t he   l i n e a r   m o v e m e n t   of  t he   o p e r a t i n g   e l e m e n t   d u r i n g  

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

9.  A  m e c h a n i s m   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m ,  

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

a  window  u n i t   (1)  i n c l u d i n g   a  p a n e   (3,  1 0 3 ) ,   in  t h a t  

s a i d   o p e r a t i n g   e l e m e n t   (21)  i s   s l i d a b l e   in  a  l i n e a r  



d i r e c t i o n   on  one  s i d e   of  s a i d   p a n e ,   and  in  t h a t   a n  

a c t u a t i n g   member  (23)  i s   l i n e a r l y   s l i d a b l e   on  t h e  

o p p o s i t e   s i d e   of  s a i d   pane   f rom  s a i d   o p e r a t i n g   e l e m e n t  

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

10.  A  m e c h a n i s m   a c c o r d i n g   to  c l a i m   9,  c h a r a c t e r i s e d  

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

window  u n i t   (1)  w i t h   s a i d   v e n e t i a n   b l i n d   a s s e m b l y   ( 2 )  

b e i n g   p o s i t i o n e d   w i t h i n   s a i d   u n i t .  

11.  A  m e c h a n i s m   a c c o r d i n g   to  c l a i m   9  or  1 0 ,  

c h a r a c t e r i s e d   in  t h a t   s a i d   o p e r a t i n g   e l e m e n t   (21)  i s  

m a g n e t i c a l l y   c o u p l e d   w i t h   s a i d   a c t u a t i n g   member  ( 2 3 ) .  

12.  A  m e c h a n i s m   a c c o r d i n g   to  c l a i m   1 1 ,  

c h a r a c t e r i s e d   in  t h a t   s a i d   o p e r a t i n g   e l e m e n t   (21)  a n d  

a c t u a t i n g   member  (23)  e a c h   i n c l u d e   one  or  more   m a g n e t s  

t h e r e i n .  

13.  A  m e c h a n i s m   a c c o r d i n g   to  c l a i m   1 2 ,  
c h a r a c t e r i s e d   in  t h a t   s a i d   o p e r a t i n g   e l e m e n t   i n c l u d e s   a n  
i n n e r   h o u s i n g   (121 ,   190)  c o n t a i n i n g   a t   l e a s t   one  m a g n e t  

(134 ,   199)  w i t h   s a i d   i n n e r   h o u s i n g   b e i n g   c o n n e c t e d   t o  

s a i d   c o n n e c t i n g   means   (112)  and  w h e r e i n   s a i d   a c t u a t i n g  

member  (123)  i n c l u d e s   an  o u t e r   h o u s i n g   c o n t a i n i n g   a t  

l e a s t   one  m a g n e t .  

14.  A  m e c h a n i s m   a c c o r d i n g   to  c l a i m   1 3 ,  

c h a r a c t e r i s e d   in  t h a t   a  g u i d e   (24)  i s   a d a p t e d   to  b e  

f i x e d   to  the   window  u n i t   and  in  t h a t   s a i d   o u t e r   h o u s i n g  

may  s l i d e   in  s a i d   g u i d e .  

15.  A  m e c h a n i s m   a c c o r d i n g   to  c l a i m   1 3 ,  

c h a r a c t e r i s e d   in  t h a t   a  s t r o k e   l i m i t e r   (165)  is   a d a p t e d  

to  be  a f f i x e d   to  s a i d   window  u n i t   and  in  t h a t   t h e  



a c t u a t i n g   member  (123)   i s   p o s i t i o n e d   a d j a c e n t   a n d  

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

( 1 6 6 , 1 6 7 )   on  t he   a c t u a t i n g   member  l i m i t i n g   m o v e m e n t   o f  

t he   a c t u a t i n g   member   w i t h   r e s p e c t   to  t he   s t r o k e   l i m i t e r ,  

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

t h e   a c t u a t i n g   m e m b e r .  

16.  A  m e c h a n i s m   a c c o r d i n g   to   any  one  of   c l a i m s   10  

to  15,   c h a r a c t e r i s e d   in  t h a t   s a i d   o p e r a t i n g   e l e m e n t  

c o m p r i s e s   a  s p l i t  h o u s i n g   ( 1 3 1 ,   190)  f o r m i n g   two  s i m i l a r  

h o u s i n g   s e c t i o n s   ( 1 3 2 ,   133 ,   191 ,   1 9 2 ) ,   in  t h a t   e a c h  

h o u s i n g   s e c t i o n   has   a t   l e a s t   one  m a g n e t   ( 1 3 4 ,   1 9 9 )  

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

s a i d   s e c t i o n s   to  s a i d   c o n n e c t i n g   means   ( 1 1 2 ) .  

17.  A  m e c h a n i s m   a c c o r d i n g   to  c l a i m   1 6 ,  

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

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

s l a t s .  

18.  A  m e c h a n i s m   a c c o r d i n g   to   c l a i m   1 7 ,  

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

e x t e n d i n g   v e r t i c a l   arm  (194)   and  a  d o w n w a r d l y   e x t e n d i n g  

v e r t i c a l   arm  (195)   e a c h   c o n n e c t e d   a t   one  of  i t s   ends   t o  

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

t he   o t h e r   of  i t s   e n d s   ( 1 9 5 ,   197)  to  s a i d   c o n n e c t i n g  

means   ( 1 1 2 ) .  

19.  A  m e c h a n i s m   a c c o r d i n g   to  any  one  of  c l a i m s   16  

to  18,  c h a r a c t e r i s e d   in  t h a t   e a c h   h o u s i n g   s e c t i o n  

c o m p r i s e s   a  band  (198)   e n g a g i n g   an  edge   of  a  m a g n e t  

( 1 9 9 ) ,   in  t h a t   t h e   band   has   a  s h o u l d e r   (200)  on  a  

p o r t i o n   t h e r e o f   h a v i n g   a  s i d e   e n g a g i n g   a  f a c e   (201)   of  a  

m a g n e t   and  h a v i n g ,   in  a d d i t i o n ,   a  p o l e   p i e c e   ( 2 0 2 )  

e n g a g i n g   on  an  o p p o s i t e   s i d e   of  s a i d   s h o u l d e r   f rom  t h e  



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

m a g n e t i c a l l y   a t t r a c t e d   to  s a i d   m a g n e t ,   such   t h a t   t h e  

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

20.  A  m e c h a n i s m   a c c o r d i n g   to  c l a i m   1 9 ,  

c h a r a c t e r i s e d   in  t h a t   s a i d   p o l e   p i e c e   (202)  has   a  g r o o v e  

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

21.  A  m e c h a n i s m   a c c o r d i n g   to  any  one  of  c l a i m s   16  

to  20,  c h a r a c t e r i s e d   in  t h a t   s a i d   a c t u a t i n g   member  ( 1 2 3 )  

c o m p r i s e s   a  s p l i t   m o u n t i n g   h a v i n g   two  s i m i l a r   m o u n t i n g  
s e c t i o n s   ( 1 6 1 ,   162)  s u b s t a n t i a l l y   e q u a l   in  s i z e   to  t h e  

two  h o u s i n g   s e c t i o n s   (191 ,   192)  w i t h   each   s a i d   m o u n t i n g  

s e c t i o n   c o n t a i n i n g   at   l e a s t   one  m a g n e t   t h e r e i n ,   w i t h   a  

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

w i t h   a  m a g n e t   in  t he   m o u n t i n g   s e c t i o n .  

22.  A  m e c h a n i s m   a c c o r d i n g   to  c l a i m   2 1 ,  

c h a r a c t e r i s e d   in  t h a t   each   s a i d   h o u s i n g   s e c t i o n   and  e a c h  

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

v e r t i c a l l y   a r r a n g e d   t h e r e i n ,   w i t h   t he   number   of  m a g n e t s  

in  the   h o u s i n g   s e c t i o n   b e i n g   e q u a l   to  the  number   o f  

m a g n e t s   in  t h e   m o u n t i n g   s e c t i o n ,   and  in  t h a t   t h e  

p o l a r i t y   of  t h e   m a g n e t s   at   one  v e r t i c a l   l e v e l   of  o n e  

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

in  the   same  v e r t i c a l   l e v e l   in  t he   o t h e r   h o u s i n g   s e c t i o n ,  

and  in  t h a t   t h e   p o l a r i t y   of  a  m a g n e t   a t   one  v e r t i c a l  

l e v e l   in  one  h o u s i n g   s e c t i o n   is  o p p o s i t e   to  t he   p o l a r i t y  

of  a  m a g n e t   in  t he   same  v e r t i c a l   l e v e l   in  t he   m o u n t i n g  

s e c t i o n   to  w h i c h   t he   m a g n e t   in  t he   h o u s i n g   s e c t i o n   i s  

m a g n e t i c a l l y   c o u p l e d .  

23.  A  m e c h a n i s m   a c c o r d i n g   to  any  one  of  c l a i m s   10  

to  22,  c h a r a c t e r i s e d   in  t h a t   the   o p e r a t i n g   e l e m e n t   ( 1 9 0 )  

i n c l u d e s   an  i n n e r   h o u s i n g   h a v i n g   t i e   p o i n t s   (195 ,   1 9 7 )  



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

h o u s i n g   to  a  p a r t   of  t he   c o n n e c t i n g   means   ( 1 1 2 ) .  

24.   A  m e c h a n i s m   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m ,  

c h a r a c t e r i s e d   in  t h a t   some  of  s a i d   s l a t s   (110)   o v e r   a t  

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

e l e m e n t   (70 ,   121)  have   one  or  more  c u t - o u t s   (75,   1 3 5 ,  

136)  t h e r e i n ,   to  r e c e i v e   s a i d   o p e r a t i n g   e l e m e n t   or  p a r t  

t h e r e o f .  

25.   A  m e c h a n i s m   a c c o r d i n g   to  c l a i m   24,   w h e n  

a p p e n d a n t   to  a n y  o n e   of  c l a i m s   16  to   23,  c h a r a c t e r i s e d  

in  t h a t   s a i d   some  s l a t s   h a v e   two  c u t - o u t s   ( 1 3 5 ,   136)  a n d  

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

s a i d   t a p e   c a b l e   (112)  a t   t he   w i d e s t   p o r t i o n   ( 1 4 8 )  

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

26 .   A  m e c h a n i s m   a c c o r d i n g   to  c l a i m   24  or  2 5 ,  

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

c o n n e c t e d   to  s a i d   t a p e   c a b l e   (12 ,   1 1 2 ) ,   s a i d   t a p e   c a b l e  

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

u p p e r   r u n g s   (13,   113)  and  l o w e r   r u n g s   (14 ,   114)  w h i c h  

s u p p o r t s   s a i d   s l a t s ,   and  in  t h a t   means   ( 1 4 6 ,   147,   150  t o  

159)  a r e   a s s o c i a t e d   w i t h   some  of  s a i d   s l a t s   f o r   h o l d i n g  

an  u p p e r   and  l o w e r   rung   to  t he   t op   and  b o t t o m   s u r f a c e   o f  

a  s l a t   a d j a c e n t   a  c u t - o u t   ( 1 3 5 ,   136)  f o r m e d   in  t he   e d g e  

of  s a i d   some  s l a t s .  

27.   A  m e c h a n i s m   a c c o r d i n g   to  c l a i m   26,   w h e n  

a p p e n d a n t   to  c l a i m   25,  c h a r a c t e r i s e d   in  t h a t   s a i d   w i d e s t  

p o r t i o n   (148)  of  e a c h   s l a t   h a v i n g   c u t - o u t s   has   a  n o t c h  

(149)   on  the   edge  t h e r e o f   to  r e c e i v e   a  t a p e   c a b l e .  

28.   A  m e c h a n i s m   a c c o r d i n g   to  c l a i m   26  or  2 7 ,  



c h a r a c t e r i s e d   in  t h a t   s a i d   means   a s s o c i a t e d   w i t h   some  o f  

the   s l a t s   c o m p r i s e s   a  pad  (150)  e n g a g i n g   the   s u r f a c e   o f  

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

( 1 3 5 ,   136)  w i t h   s a i d   pad  h a v i n g   a  r u n g - e n g a g i n g   s u r f a c e  

(153)  i n c l u d i n g   a  g r o o v e   p o r t i o n   (154)  and  a  s l a t -  

e n g a g i n g   s u r f a c e   (152)   and  a  pad  f i x i n g   means   (155)   f o r  

f i x i n g   s a i d   pad  to  t h e   s u r f a c e   of  the   s l a t ,   w h e r e b y   s a i d  

g r o o v e   p o r t i o n   w i l l   e n g a g e   a  rung  (113)  to  p r e v e n t  

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

t a p e   l a d d e r .  

29.  A  m e c h a n i s m   a c c o r d i n g   to  c l a i m   2 8 ,  

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

l o c k i n g   member  (155)   e x t e n d i n g   t h r o u g h   an  a p e r t u r e   ( 1 5 6 )  

in  t he   w i d e s t   p o r t i o n   of  t h e   s l a t   h a v i n g   c u t - o u t s ,  

w h e r e b y   s a i d   t a p e   s u p p o r t   pad  is  a f f i x e d   to  a  s u r f a c e   o f  

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

(157)  fo r   e n g a g i n g   a  rung   (114)   o p p o s i t e   the   rung   ( 1 1 3 )  

e n g a g e d   by  the   g r o o v e   p o r t i o n   ( 1 5 4 ) ,   such   t h a t   s a i d   t a p e  

s u p p o r t   pad  s p r e a d s   t he   u p p e r   and  l ower   r u n g s   e n g a g e d  

t h e r e b y   to  t e n s i o n   the   same  w h e r e b y   the   r u n g s   a r e  

s e c u r e l y   h e l d   in  t he   g r o o v e   p o r t i o n   (154)  and  in  t h e  

n o t c h   p o r t i o n   ( 1 5 7 ) .  

30.  A  m e c h a n i s m   a c c o r d i n g   to  c l a i m   2 2 ,  

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

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

the   m a g n e t s   at   the   e n d s   of  t he   v e r t i c a l   a r r a n g e m e n t s   a r e  

a p p r o x i m a t e l y   h a l f   t he   s i z e   of  the   i n t e r m e d i a t e   m a g n e t s .  
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