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©  Spiral  staircase. 
©  A  spiral  staircase  is  constructed  using  tread  mounting 
brackets  which  secure  the  treads  to  the  central  support 
column  (1)  without  the  need  for  special  mounting  collars. 
Each  tread  bracket  (2)  is  clamped  to  the  support  column  (1) 
by  means  of  a  strap  (12)  which  passes  around  the  support 
column  (1),  the  end  of  the  strap  engaging  grooves  (15,  16)  in 
a  mounting  block  (13).  The  mounting  block  (13)  is  provided 
with  one  or  more  bolts  (14)  threadedly  mounted  therein, 
which  engage  a  back  plate  (11)  of  the  mounting  bracket  (2). 
Thus,  when  the  bolt  or  bolts  are  tightened,  the  block  (13)  is 
urged  away  from  the  back  plate  (1  1  ),  the  tension  in  the  strap 
increases,  and  thus  the  bracket  (2)  is  urged  towards  the 
column  (1). 

The  baluster  (4)  is  attached  to  the  treads  (3)  by  means  of 
mounting  brackets  (29)  which  are  adapted  to  be  slidably 
mounted  in  channels  or  grooves  provided  in  the  outer  edges 
of  the  treads.  Each  bracket  has  a  collar  which  is  sliably 
engageable  with  the  baluster  (4)  and  means  for  clamping  the 
collar  to  the  baluster.  The  baluster  may  extend  through  the 
collar  to  belowthe  level  of  the  tread  (3),  and  therefore  it  does 
not  have  to  be  cut  to  any  precise  length. 
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T h i s   i n v e n t i o n   r e l a t e s   to   s p i r a l   s t a i r c a s e s .  

C o n v e n t i o n a l l y   t he   m o u n t i n g   b r a c k e t s   f o r  

the   t r e a d s   f o r   a  s p i r a l   s t a i r c a s e   a r e   f o r m e d   w i t h  

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

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

a r e   made  of  s u i t a b l e   a x i a l   l e n g t h   a n d / o r   s u i t a b l e  

s p a c e r   c o l l a r s   a r e   p r o v i d e d   b e t w e e n   t r e a d   b r a c k e t  

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

s p a c i n g   o f  t h e   t r e a d s ,   w h i c h   s p a c i n g   w i l l   v a r y  
f rom  s t a i r c a s e   i n s t a l l a t i o n   to   i n s t a l l a t i o n .   T h u s  

s u c h   s p i r a l   s t a i r c a s e s   have   t o   be  p u r p o s e   m a d e  

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

m e t h o d   of   s u p p o r t i n g   t h e   m o u n t i n g   b r a c k e t s   on  t h e  

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

to   m a s s   p r o d u c t i o n .  

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

m o u n t i n g   b r a c k e t  o r   c o m b i n e d   b r a c k e t   a n d  t r e a d  

i s   p r o v i d e d   w h i c h   i s   a d a p t e d   a t   i t s   i n n e r   end  t o  

be  c l a m p e d   to   a  s u p p o r t   c o l u m n   by  means   of  a  

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

w i t h   t h e  b r a c k e t   or  t r e a d   and  b r a c k e t   and  t e n s i o n a b l e  

to   u r g e   t h e   i n n e r   end  of  t h e   b r a c k e t   or  c o m b i n e d  

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

moun t   t h e   b r a c k e t   or  b r a c k e t   and  t r e a d   to  t h e   c o l u m n .  

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

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

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

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

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

or  in  c o m b i n a t i o n   w i t h   s e p a r a t e   s p a c e r   c o l l a r s .  

The  m a n u f a c t u r i n g   c o s t s   of  the   b r a c k e t s   or  t r e a d s  

and  b r a c k e t s   t h e m s e l v e s   can  t h u s   be  r e d u c e d   a n d  

m o r e o v e r   as  s u c h   b r a c k e t s   or  t r e a d s   and  b r a c k e t s  

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



s p i r a l   s t a i r c a s e   i n s t a l l a t i o n s   can  be  much  r e d u c e d .  
The  c l a m p i n g   s t r a p   may  be  t e n s i o n e d   in   v a r i o u s  

w a y s .   T h u s ,   f o r   e x a m p l e   a  t e n s i o n i n g   s y s t e m   m a y  
be  u s e d   s i m i l a r   to   t h a t   e m p l o y e d   in  t h e   w e l l   k n o w n  

' J u b i l e e '   c l i p .   H o w e v e r ,   in  a  p r e f e r r e d   c o n s t r u c t i o n  

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

or   e n g a g a b l e   a t   i t s   e n d s   w i t h   a  t e n s i o n i n g   b l o c k  

h a v i n g   one   or  more   b o l t s   t h r e a d e d l y   m o u n t e d   t h e r e i n  

and   e n g a g a b l e   w i t h   a  b a c k   p l a t e   f i x e d   t o   or   f o r m i n g  

p a r t   o f   t h e   m o u n t i n g   b r a c k e t .   Thus   as   t h e   b o l t s  

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

b l o c k   i s   f o r c e d   away  f r o m   t h e   back   p l a t e   and   t h e  

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

The  m o u n t i n g   b r a c k e t   may  be  v a r i o u s l y   c o n s t r u c t e d ,  

as   f r o m   s h e e t ,   r o d   or   t u b e   m a t e r i a l .   I f   t h e   t r e a d s  

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

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

t o   w h i c h   t h e   t r e a d   i s   to   be  a t t a c h e d ,   t h e n   t h e  

b r a c k e t   c a n   c o n v e n i e n t l y   be  c o n s t r u c t e d   as   a  l a t t i c e  

beam  f o r m e d   o f   m e t a l   t u b e   a n d / o r   r o d   s u i t a b l y   b e n t  

and   w e l d e d   t o g e t h e r .  

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

t o   t h e   o u t e r   e n d s   of   t h e   s t a i r   t r e a d s   in  k n o w n  

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

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

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

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

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

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

o b j e c t   o f   t h e   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  s i m p l e  

and   f l e x i b l e   s y s t e m   of   a t t a c h i n g   t h e   b a l u s t e r s  

t o   s t a i r   t r e a d s .  

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

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

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

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

or  g r o o v e   p r o v i d e d   in  t h e   o u t e r   e d g e   o f   a  s t a i r  



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

t h e   c o l l a r   t o   b e l o w   t he   l e v e l   of  t he   t r e a d   a n d  

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

Thus   any  r e q u i r e d   n u m b e r   of  b a l u s t e r   m o u n t i n g  
b r a c k e t s   may  be  p r o v i d e d   f o r   e a c h   t r e a d   and  t h e  

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

t h e   t r e a d .   M o r e o v e r   t he   l e n g t h   of  t he   b a l u s t e r  

i s   n o t   c r i t i c a l   as  i t   can   e x t e n d   down  p a s t   t h e  

end  of   t h e   t r e a d .  

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

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

g r u b   s c r e w .   Such  an  a r r a n g e m e n t   h o w e v e r  w i l l   r e q u i r e  

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

a l w a y s   be  c o n v e n i e n t   or  e v e n   p o s s i b l e ,   as  w h e r e   a  

s t a i r c a s e   i s   b e i n g   i n s t a l l e d   c l o s e  t o   an  a d j o i n i n g   w a l l .  

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

s u c h   as  to   be  o p e r a b l e   f r o m   a b o v e   or  b e l o w   and  to   t h i s  

end  in  a  p r e f e r r e d   e m b o d i m e n t   a  two  p a r t   b a l u s t e r  

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

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

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

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

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

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

them  to   wedge   on  the   b a l u s t e r   and  t h u s   s u p p o r t   i t  

v e r t i c a l l y .  

A  p r e f e r r e d   e m b o d i m e n t   of  t h e   i n v e n t i o n   w i l l  

now  be  d e s c r i b e d   by  way  of  e x a m p l e   o n l y   w i t h   r e f e r e n c e  

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

F i g .   1  i s   a  p e r s p e c t i v e   v i ew  of  a  p o r t i o n  

of   a  s p i r a l   s t a i r c a s e ,  

F i g .   2  i s   a  p a r t i a l  s i d e   e l e v a t i o n   of  a  t r e a d  

m o u n t i n g   b r a c k e t ,  

F i g .   3  i s   a  p l a n   v i e w   of   t h e   b r a c k e t   of  F i g .   2 

a d d i t i o n a l l y   s h o w i n g   the   means   of  a t t a c h m e n t   t o  

a  s u p p o r t   c o l u m n ,  



F i g .   4  i s   a  s c r a p   s i d e   e l e v a t i o n   p a r t i a l l y  
in  s e c t i o n   s h o w i n g   a  b a l u s t e r   m o u n t i n g   b r a c k e t  

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

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

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

R e f e r r i n g   f i r s t l y   to   F i g u r e   1,  a  s p i r a l   s t a i r c a s e  

c o m p r i s e s   a  c e n t r a l   s u p p o r t   c o l u m n   1  t o   w h i c h   t r e a d  

m o u n t i n g   b r a c k e t s   2  a r e   c l a m p e d   and   to   w h i c h   b r a c k e t s  

t r e a d s   3  a r e   s c r e w e d .   V e r t i c a l   b a l u s t e r s   4  w h i c h  

s u p p o r t   a  h a n d r a i l   4a  in  any  c o n v e n t i o n a l   m a n n e r  

a r e   a t t a c h e d   to   t h e   o u t e r   e d g e s   of   t h e   t r e a d s   2 ,  

i . e .   t h e   e d g e s   of   t h e   t r e a d s   r e m o t e   f r o m ' t h e   c e n t r a l  

s u p p o r t   c o l u m n   1  in  a  m a n n e r   to   be  d e s c r i b e d   h e r e a f t e r .  

A  t r e a d   b r a c k e t   2  i s   shown  in  more   d e t a i l  

in   F i g u r e s   2  and  3  and   c a n   be  s e e n   t o   c o m p r i s e  

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

b r a c k e t   o r   b e a m .   T h i s   b r a c k e t   i s   f a b r i c a t e d   f r o m  

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

r e q u i r e d   s h a p e .   The  l a t t i c e   work   b r a c k e t   i n c l u d e s  

two  l e n g t h s   of   m e t a l   rod   w h i c h   a r e   e a c h   b e n t   i n t o  

a  g e n e r a l l y   U - s h a p e   to   f o r m   s i d e   m e m b e r s   5,  5 a  

and   e n d   m e m b e r s   6.  The  s i d e   m e m b e r s   5a  a r e   a r r a n g e d  

s i d e - b y - s i d e   and  e x t e n d   d o w n w a r d l y   and  i n w a r d l y  

f r o m   t h e   end   m e m b e r s   6,  t h e   end  m e m b e r s   6  and  t h e  

s i d e   m e m b e r s   5  l y i n g   in  a  h o r i z o n t a l   p l a n e   a n d  

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

3.  To  s e c u r e   t h e   t r e a d   t o   t h e   s u p p o r t ,   f o u r   m e t a l  

l u g s   7  a r e   w e l d e d   t o   s i d e   m e m b e r s   5,  one  mid  w a y  

a l o n g   e a c h   s i d e   member   5  and  one  a t   t h e   a n g l e   b e t w e e n  

e a c h   s i d e   member   5  and  end   member   6,  and  a  m e t a l  

p l a t e   9  i s   w e l d e d   b e t w e e n   s i d e   m e m b e r s   5  so  a s  

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

7  and   p l a t e   9  h a v e   h o l e s   10  d r i l l e d   t h e r e t h r o u g h  

to   r e t a i n   s c r e w s   w h e r e b y   t h e   t r e a d   3  may  be  s c r e w e d  

t o   t h e   t r e a d   b r a c k e t .  

The  i n n e r   e n d s   of   t h e   s i d e   m e m b e r s   5  t e r m i n a t e  

in   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   end   m e m b e r s   6 a  



w h i c h   a r e   i n t e r c o n n e c t e d   by  a  back   p l a t e   11.  E x t e n s i o n s  

8  of  t he   end  m e m b e r s   6a ,   a r e   a n g l e d   u p w a r d l y   a n d  

r e a r w a r d l y   and  a r e   w e l d e d   a t   t h e i r   f r e e   e n d s   t o  

t he   s i d e   m e m b e r s   5.  A  f u r t h e r   l e n g t h   of  rod  o f  

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

m e m b e r s   5  and  5a  to   fo rm  c r o s s   m e m b e r s   8a.   E n d  

m e m b e r s   6a  a b u t   and  a r e   c l a m p e d   to   t h e   s u p p o r t  

c o l u m n   1 .  

The  b a c k   p l a t e   11  i s   s l i g h t l y   c o n c a v e   t o w a r d s  

t h e   c o l u m n   7  as  can   be  s e e n   m o s t   c l e a r l y   in  F i g .   3 .  

A  s l i g h t   r e c e s s   19,  p r o v i d e d   in  t h e   s u r f a c e   o f  

t h e   b r a c k e t   s e r v e s   to   l o c a t e   a  b o l t   14  whose   f u n c t i o n  

is   d e s c r i b e d   b e l o w .  

The  c l a m p i n g   of  a  t r e a d   b r a c k e t   2  to   t h e  

c e n t r a l   s u p p o r t   c o l u m n   1  w i l l   now  be  d e s c r i b e d  

in  d e t a i l .   The  means   f o r   a t t a c h m e n t   c o m p r i s e s  

a  f l e x i b l e   s t r a p   12  p r e f e r a b l y   made  f rom  s p r i n g   s t e e l ,  

a  b l o c k   13  and  t h e   b o l t   1 4 . .   The  s h a p e   of  t h e   s t e e l  

s t r a p   i s   g e n e r a l l y   U - s h a p e d   as   can   be  s e e n   in  F i g .   3 

and  c o m p r i s e s   a  g e n e r a l l y   a r c u a t e   p o r t i o n   1 2 a ,  

s t r a i g h t   s i d e   p o r t i o n s   12b  and  f o l d e d - b a c k   e n d  

p o r t i o n s   1 2 c .  

The  b l o c k   13  has   t a p e r i n g   s i d e s   w h i c h   g e n e r a l l y  

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

12b  of   t h e   s t r a p   and  has   two  v e r t i c a l   s l o t s   o r  

g r o o v e s   15,  16  c u t   in  i t   w h i c h   r e c e i v e   r e s p e c t i v e  

end  p o r t i o n s   12c  of  t h e   s t r a p   12.  The  end  p o r t i o n s  

of  t h e   s t r a p   12c  a r e   f o l d e d   back   s u c h   t h a t   t h e y  

e x t e n d   t o w a r d s   t h e   c e n t r a l   c o l u m n   1  in  u s e ,   a n d  

t h e   v e r t i c a l   s l o t s   15,   16  a r e   s i m i l a r l y   a n g l e d  

t o w a r d s   t he   c e n t r a l   s u p p o r t   c o l u m n   1.  A  h o r i z o n t a l  

t h r e a d e d   h o l e   p a s s e s   t h r o u g h   t h e   b l o c k   13  to   r e c e i v e  

the   b o l t   1 4 .  

A  t r e a d   b r a c k e t   i s   c l a m p e d   to   t h e   s u p p o r t  
c o l u m n   1  as   f o l l o w s .   F i r s t l y ,   t h e   t r e a d   b r a c k e t  

3  i s   o f f e r e d   up  to   t h e   s u p p o r t   c o l u m n   1  and  h e l d   i n  

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



i t   i s   t o   be  s e c u r e d .   The  s t r a p   12  i s   p u s h e d   a r o u n d  

t h e   c e n t r a l   s u p p o r t   c o l u m n   1,   t h e   end  p o r t i o n s  

12c  o f   t h e   s t r a p   b e i n g   f o r c e d   a p a r t   as  t h e y   t r a v e l  

o v e r   t h e   s u r f a c e   o f   t h e   c o l u m n   7.  At  t h i s   s t a g e ,  

t h e   s t r a p   w i l l   f i t   l o o s e l y   a r o u n d   t h e   c o l u m n   1 ,  

and  b a c k   p l a t e   11 .   The  b l o c k   13  i s   t h e n   i n s e r t e d  

f r o m   a b o v e   b e t w e e n   t h e   s t r a i g h t   s i d e   p o r t i o n s   1 2 b  

of   t h e   s t r a p   12 ,   w i t h   t h e   f o l d e d   b a c k   end  p o r t i o n s  

12c  s l i d i n g   in  t h e   s l o t s   15 ,   16  in  t h e   b l o c k   1 3 ,  

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

s u r f a c e s   o f   t h e   b l o c k   13  a r e   s u b s t a n t i a l l y   l e v e l  

w i t h   t h e   u p p e r   and   l o w e r   e d g e s   of   t h e   s t r a p   1 2 .  

The  b o l t   14  i s   t h e n   l o c a t e d   in  r e c e s s   19  and   t h e n  

t i g h t e n e d   c a u s i n g   t h e   b l o c k   13  t o   be  f o r c e d   a w a y  

f r o m   t h e   b a c k   p l a t e   11 ,   and  t h e   s t r a p   12  t o   b e  

t e n s i o n e d .   The  t e n s i o n   in  t h e   s t r a p   12  w i l l   i n c r e a s e  

as  t h e   b l o c k   13  and   b r a c k e t   11  a r e   moved  a p a r t .  

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

of   t h e   s t r a p   12c   t o   jam  in  t h e   s l o t s   and  b e c a u s e  

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

c o l u m n   1  and   t h e   s t r a p   12  i s   f a b r i c a t e d   f r o m   v e r y  
s t i f f   m a t e r i a l ,   c l e a r l y   i t   w i l l   n o t   be  p o s s i b l e   f o r  

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

b a c k   e n d   p o r t i o n s   12c  to   be  p u l l e d   o u t   o f   t h e   s l o t s .  

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

12  i t   w i l l   be  f r i c t i o n - h e l d   on  t h e   s u p p o r t i n g   c o l u m n  

1  and  t h u s   p r e v e n t e d   f r o m   v e r t i c a l   m o v e m e n t .   A  t r e a d  

2  may  be  a t t a c h e d   t o   t h e   t r e a d   b r a c k e t   3  e i t h e r  

b e f o r e   or   a f t e r   t h e   t r e a d   b r a c k e t   h a s   b e e n   s e c u r e d  

to   t h e   c e n t r a l   s u p p o r t   c o l u m n   1 .  

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

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

t r e a d   s u p p o r t s   may  be  s e c u r e d   t o   t h e   s u p p o r t i n g  

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

b e t w e e n   a d j a c e n t   t r e a d s   c a n   be  s e l e c t e d   t o   s u i t  

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

s t a i r c a s e   i s   i n s t a l l e d .   F u r t h e r ,   s i n c e   t h e r e   i s  



no  need   to   p a s s   any  of  t h e   c o m p o n e n t s   of  t he   s y s t e m  

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

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

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

of  t he   s t r u c t u r e   of   a  b u i l d i n g .  

The  c o n n e c t i o n   b e t w e e n   the   t r e a d   b r a c k e t  

and  t h e   c e n t r a l   s u p p o r t i n g   c o l u m n   1  s h o u l d   be  s u f f i c i e n t l y  

s t r o n g   to   w i t h s t a n d   a  b e n d i n g   moment   of  370  k g  

a t   900  mm  as   m e a s u r e d  f r o m   t he   c e n t r e   of  t h e   s u p p o r t i n g  

c o l u m n .   The  e x t e n t   a  of  t h e   t r e a d   b r a c k e t   a l o n g  

t h e   u n d e r s i d e   of   t he   t r e a d   may  s u i t a b l y   be  547  mm. 
The  p l a t e   11  may  s u i t a b l y   be  90  mm  d e e p   and  c o n s t r u c t e d  

f rom  15  mm  t h i c k   m e t a l .   The  b l o c k   13  may  s u i t a b l y  

have   a  l e n g t h   b  of  30  mm  and  a  d e p t h   c  of  50  mm. 

The  d i a m e t e r   of   t h e   c e n t r a l   s u p p o r t i n g   c o l u m n   m a y  
be  114  mm.  The  s t r a p   may  s u i t a b l y   be  e q u a l   i n  

w i d t h   to   t h e   d e p t h   of  t h e   b l o c k   and  have   a  t h i c k n e s s  

of  1 . 6 2 5   mm  (16  g a u g e ) .  

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

b o l t   i s   u s e d   t o   f o r c e   t h e   b l o c k   13  away  f rom  t h e  

p l a t e   11.  H o w e v e r ,   i f   d e s i r e d ,   two  s m a l l e r  b o l t s  

may  be  u s e d ,   d i s p o s e d   one  a b o v e   t h e   o t h e r .  

I t   i s   n o t   e s s e n t i a l   t h a t   t he   s t r a p   12  h a s  

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

g r o o v e s   in  t h e   b l o c k   13.   The  s t r a p   may  f o r   e x a m p l e  

be  a t t a c h e d   to   t h e   b l o c k s   by  means   of  r i v e t s   w i t h  

or  w i t h o u t   a  key   h o l e   f i t t i n g .  

The  b l o c k   d e s c r i b e d   in  t he   p r e s e n t   i n v e n t i o n  

is   a  o n e - p i e c e   b l o c k ,   h a v i n g   g r o o v e s   f o r m e d   t h e r e i n .  

H o w e v e r ,   two  b l o c k s   may  be  u s e d   w h i c h   have   s u i t a b l y  

s h a p e d   m a t i n g   s u r f a c e s   s u c h   t h a t   t he   b l o c k s   m a y  
be  s c r e w e d   t o g e t h e r   to   e n g a g e   t he   f o l d e d   back   e n d  

p o r t i o n s   12c  of  t h e   s t r a p .  

R e f e r r i n g   now  t o  F i g s .   4  and  5,  t he   i n t e r c o n n e c t i o n  

b e t w e e n   t h e   b a l u s t e r s   4  and  t h e   t r e a d s   2  w i l l   b e  

d e s c r i b e d .   E a c h   t r e a d   3  i s   p r o v i d e d   w i t h   n o s i n g  

or  l i p p i n g   25  w h i c h   e x t e n d s   a r o u n d   t h e   e n t i r e   p e r i m e t e r  



t h e r e o f .   T h i s   l i p p i n g   h a s   a  g e n e r a l l y   T - s h a p e d  

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

F i g .   4.  The  t r e a d   may  be  f a b r i c a t e d   f r o m   m e d i u m  

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

may  be  f o r m e d   f r o m   e x t r u d e d   a l u m i n i u m .   The  l i p p i n g  

25  i n c l u d e s   a  p r o j e c t i n g   r i b   26  w h i c h   e n g a g e s   a  

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

25  c a n   be  f i r m l y   s e c u r e d   t o   t h e   t r e a d   2.  A  m o u n t i n g  

b r a c k e t   29  f o r   a t t a c h i n g   e a c h   b a l u s t e r   4  t o   a  t r e a d  

5  c o m p r i s e s   two  p a r t s   31 ,   32  c u t   f r o m   an  e x t r u d e d  

p r o f i l e   and  a  g r u b   s c r e w   33.   A  p l a n   v i e w   of   o n e  

o f  t h e   p a r t s   i s   shown  in  F i g .   5.  Each   p a r t   h a s  

t h e   s h a p e   of   an  e l o n g a t e   "D" ,   in  p l a n ,   h a v i n g   a  

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

p o r t i o n .   A  c i r c u l a r   h o l e   34  i s   f o r m e d   in  e a c h  

o f   t h e   p a r t s   31,   32  to   p r o v i d e   c o l l a r s   w h i c h   a r e  

a  s l i d i n g   f i t   w i t h   t h e   end   o f   a  b a l u s t e r   4.  E a c h  

m o u n t i n g   b r a c k e t   p a r t   31 ,   32  i s   a l s o   p r o v i d e d   w i t h  

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

p o r t i o n   t h e r e o f   so  t h a t   w i t h   t h e   p a r t s   p o s i t i o n e d  

one   a b o v e   t h e   o t h e r   t h e   s l o t s ,   in  u s e ,   r e s p e c t i v e l y  

r e c e i v e   one   of   two  e n g a g i n g   p o r t i o n s   36,   37  o f  

t h e   T - s h a p e d   c h a n n e l   in   t h e   l i p p i n g   25  and  a r e  

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

31  w h i c h   i s   to   be  d i s p o s e d   u p p e r m o s t   in  use   i s  

a l s o   p r o v i d e d   w i t h   a  t a p p e d   h o l e   38  w h i c h   r e c e i v e s  

t h e   g r u b   s c r e w   3 3 .  

In   o r d e r   to   s e c u r e   a  b a l u s t e r   4  t o   a  t r e a d  

3,  t h e   two  m e t a l   p a r t s   31,   32  a r e   p l a c e d   one  a b o v e  

t h e   o t h e r   w i t h   t h e i r   r e s p e c t i v e   h o l e s   34  a l i g n e d  

and  t h e i r   r e s p e c t i v e   m a c h i n e d   s l o t s   35  f a c i n g   o p p o s i t e l y .  

The  b a l u s t e r   4  e x t e n d s   t h r o u g h   b o t h   c o l l a r s .  

The  g r u b   s c r e w   33  i s   p a r t i a l l y   s c r e w e d   i n t o   t h e  

h o l e   in   t h e   u p p e r   p a r t   31,   b u t   n o t   s u f f i c i e n t l y  

f o r   i t   t o   e x t e n d   c o m p l e t e l y   t h e r e t h r o u g h .   T h e  

s l o t t e d   e n d s   of   t h e   p a r t s   31,   32  when  o v e r l y i n g  

one   a n o t h e r   a r e   t r a p p e d   w i t h i n   t h e   c h a n n e l   o f   t h e  



l i p p i n g   25  b u t   can   b e  s l i d   a l o n g   t h e   c h a n n e l .  

The  g r u b   s c r e w   33  i s   t h e n   t u r n e d   to   f o r c e   t h e   t w o  

p a r t s   31,   32  a p a r t .  

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

of  t h e   p a r t s   31 ,   32  w i l l   be  l i m i t e d   by  t h e   c h a n n e l  

in  t h e   l i p p i n g   7,  and  c o n t i n u e d   t i g h t e n i n g   of  t h e  

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

wedge   on  t he   b a l u s t e r   4.  S u f f i c i e n t   t i g h t e n i n g   of  t h e  

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

h e l d   in  c o l l a r s   of   t he   p a r t s   31,   32  and  t h u s   p r e v e n t e d  
f rom  v e r t i c a l   m o v e m e n t .  

In  t he   e m b o d i m e n t   of  t h e   i n v e n t i o n   d e s c r i b e d  

a b o v e ,   t he   t r e a d   and  the   l i p p i n g   a r e   f o r m e d   s e p e r a t e l y .  

H o w e v e r ,   a  t r e a d   or  c o m b i n e d   t r e a d   and  b r a c k e t  

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

In  t h e   e m b o d i m e n t   of  t h e  i n v e n t i o n   s h o w n  

in  F i g .   4,  p o r t i o n s   of  t h e   l i p p i n g   27,   28  e x t e n d  

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

t h i c k n e s s   of   t h e   t r e a d   i t s e l f .   T h e s e   e x t e n d i n g  

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

t r e a d   c o v e r i n g   m a t e r i a l   may  be  p l a c e d .   For  e x a m p l e ,  

c a r p e t   m i g h t   c o v e r   t h e   u p p e r   s u r f a c e s   of  t he   t r e a d s ,  

and  some  o t h e r   s u i t a b l e   m a t e r i a l   s u c h   as  d e c o r a t i v e  

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

s u r f a c e s .  

In  a d d i t i o n   t h e   s u r f a c e s   of  t he   e x t e n d i n g  

p o r t i o n s   27,  28  a r e   s p e c i a l l y   a d a p t e d   to   p r o v i d e  

an  a n t i - s l i p   edge   a r o u n d   t h e   t r e a d s  m a k i n g   t h e  

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

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

of  t h e   t r e a d .  

In  t h e   e m b o d i m e n t   shown  in  F i g u r e   4  t he   u p w a r d l y  

e x t e n d i n g   p o r t i o n   27  o f  t h e   l a p p i n g   25  is   s l i g h t l y  

d e e p e r   t h a n   t h e   d o w n w a r d l y   e x t e n d i n g   p o r t i o n   2 8 .  

The  p o r t i o n   27  may  have   a  d e p t h   of   6  mm  and  t h e  

p o r t i o n   28  may  have   a  d e p t h   of   4  mm.  I f   i t   i s  

d e s i r e d   t o   use   a  t h i n n e r   m a t e r i a l   on  t h e   u p p e r  



s u r f a c e s   o f   t h e   t r e a d s ,   t h e   t r e a d s   3  may  be  s e c u r e d  

to   t h e   b r a c k e t s   t h e   o t h e r   way  up ,   s u c h   t h a t   t h e  

d e e p e r   p o r t i o n   27  e x t e n d s   d o w n w a r d l y .   Then  t h e  

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

r u b b e r   m a t t i n g ,   f o r   e x a m p l e ,   and  some  s u i t a b l e  

f i n i s h i n g   m a t e r i a l   u s e d   on  t h e   u n d e r s i d e s  o f   t h e  

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

to   t h e   f l e x i b i l i t y   of   t h e   s y s t e m .  

The  p a r t s   31 ,   32  a r e   f o r m e d   f r o m   a  c o n t i n u o u s  

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

l e n g t h s ,   e . g .   10  mm.  The  s l o t s   35  may  t h e n   b e  

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

h o l e   38  d r i l l e d   in  t h e   p a r t s   31  w h i c h   a r e   to   b e  

d i s p o s e d   u p p e r m o s t .  

The   p a r t s   31 ,   32  may  s u i t a b l y   h a v e   a  w i d t h  

d  of   30  mm  and  a  l a t e r a l   e x t e n t   e  o f   49  mm.  T h e  

h o l e s   34  may  h a v e   a  d i a m e t e r   o f   22  mm,  t h e   o u t e r  

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

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

in  t h e   l i p p i n g   may  be  24  mm. 

C l e a r l y ,   by  f i x i n g   t h e   b a l u s t e r s   4  to   t h e  

t r e a d s   2  in   t h i s   way ,   t h e   l e n g t h   of   t h e   b a l u s t e r  

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

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

s i n c e   i t   i s   p o s s i b l e   t o   u se   b a l u s t e r s   w h i c h   a r e  

a l l   i d e n t i c a l   in  l e n g t h ,   as   shown  in  F i g .   1.  I n  

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

s i n c e   t h e r e   may  be  two  or  t h r e e   b a l u s t e r s   a t t a c h e d  

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

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

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

to   t h e   n u m b e r   o f   b a l u s t e r s   p e r   t r e a d .   Of  c o u r s e  

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

t h e   t r e a d   t o   w h i c h   i t   i s   a t t a c h e d   i s   l i k e l y   t o  

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

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



i n t o   i t ,   t h e   end  of  t h e   b a l u s t e r   may  be  t r i m m e d  

o f f ,   e i t h e r   b e f o r e   or  a f t e r   f i x i n g .   A  p l a s t i c  

cap   may  be  i n s e r t e d   in  or  o v e r   t h e   l o w e r   end  o f  

e a c h   of  t he   b a l u s t e r s   w h i c h   i s   s h a p e d   so  as  t o  

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

f i n i s h .   D e p e n d i n g   on  the   d i m e n s i o n s   of  t he   s t a i r c a s e ,  

some  of  t he   b a l u s t e r s   may  be  so  p o s i t i o n e d   t h a t  

t h e   p o r t i o n   e x t e n d i n g   b e l o w   one  t r e a d   i s   e q u a l  

to   or  g r e a t e r   t h a n   t h e   r i s e   b e t w e e n   a d j a c e n t   t r e a d s ,  

so  t h a t   w i t h   t r e a d s   o v e r l a p p i n g   t h e   b a l u s t e r   m a y  
be  a t t a c h e d   to  two  t r e a d s .   By  t h e   m e t h o d   of  a t t a c h m e n t  

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



1.  A  t r e a d   m o u n t i n g   b r a c k e t   or  c o m b i n e d   m o u n t i n g  

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

i s   a d a p t e d   a t   i t s   i n n e r   end   t o   be  c l a m p e d   to   a  

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

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

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

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

t h e   b r a c k e t   or  b r a c k e t   and  t r e a d   to   t h e   c o l u m n .  

2.  A  t r e a d   m o u n t i n g   b r a c k e t   or  c o m b i n e d   m o u n t i n g  

b r a c k e t   and   t r e a d   as  c l a i m e d   in  c l a i m   1,  s a i d   s t r a p  

b e i n g   U - s h a p e d   and  c o n n e c t a b l e   to   or  e n g a g e a b l e  

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

or  more   b o l t s   t h r e a d e d l y   m o u n t e d   t h e r e i n   and  e n g a g e a b l e  

w i t h   a  b a c k   p l a t e   f i x e d   to   or  f o r m i n g   p a r t   of   t h e  

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

3.  A  t r e a d   m o u n t i n g   b r a c k e t   or   c o m b i n e d   m o u n t i n g  

b r a c k e t   and  t r e a d   as  c l a i m e d   in  c l a i m   2,  s a i d   s t r a p  

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

e n g a g e   g r o o v e s   in  s a i d   t e n s i o n i n g   b l o c k .  

4.  A  t r e a d   m o u n t i n g   b r a c k e t   as  c l a i m e d   in  a n y  

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

of   m e t a l   t u b e   a n d / o r   rod   s u i t a b l y   b e n t   and  w e l d e d  

t o g e t h e r   and  a d a p t e d   f o r   a  t r e a d   to   be  a t t a c h e d  

t h e r e t o .  

5.  A  c o m b i n e d   m o u n t i n g   b r a c k e t   and  t r e a d   a s  

c l a i m e d   in  any  of   c l a i m s   1  to   3  c o n s t r u c t e d   f r o m  

s h e e t   m a t e r i a l .  

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

to   be  s l i d a b l y   m o u n t e d   in  a  c h a n n e l   or  g r o o v e   p r o v i d e d  

in  t h e   o u t e r   e d g e   of  a  s t a i r   t r e a d ;   s a i d   b r a c k e t  

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

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

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

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

7.  A  b a l u s t e r   m o u n t i n g   b r a c k e t   as  c l a i m e d   i n  



c l a i m   6  w h e r e i n   s a i d   b r a c k e t   i n c l u d e s   two  p a r t s ,  
s a i d   p a r t s   b e i n g   s l i d a b l y   m o u n t a b l e   in  s a i d   c h a n n e l  

or  g r o o v e   when  p o s i t i o n e d   one  a b o v e   the   o t h e r ,  

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

t h e   b a l u s t e r .  

8.  A  b a l u s t e r   m o u n t i n g   b r a c k e t   as  c l a i m e d   i n  

c l a i m   7  w h e r e i n   s a i d   c l a m p i n g   means   s e r v e s   f o r  

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

one  a n o t h e r   t h e r e b y   to   c a u s e   them  to  wedge   on  t h e  

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

9.  A  b a l u s t e r   m o u n t i n g   b r a c k e t   as  c l a i m e d   i n  

c l a i m   8  w h e r e i n   s a i d   c l a m p i n g   means   c o m p r i s e s   a  

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

10.  A  t r e a d / b a l u s t e r   a t t a c h m e n t   s y s t e m   i n c l u d i n g  

a  b a l u s t e r   m o u n t i n g   b r a c k e t   as  c l a i m e d   in  any  o f  

c l a i m s   6  to   9  and  a  s t a i r   t r e a d   p r o v i d e d   w i t h   a  

c h a n n e l   or  g r o o v e   in  t h e   o u t e r   e d g e   t h e r e o f .  

11.  A  t r e a d / b a l u s t e r   a t t a c h m e n t   s y s t e m   as  c l a i m e d  

in  c l a i m   10  w h e r e i n   s a i d   c h a n n e l   or  g r o o v e   i s   p r o v i d e d  

in  a  l i p p i n g   f i x e d   t o   s a i d   t r e a d .  

12.  A  s p i r a l   s t a i r c a s e   w h e r e i n   t h e   t r e a d s   a r e  

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

as  c l a i m e d   in  any  of   c l a i m s   1  to   5  and  s a i d   t r e a d s  

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

a t t a c h m e n t   s y s t e m   as  c l a i m e d   in  c l a i m   10  or  1 1 .  
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