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©  A  method  of  and  an  apparatus  for  manufacturing  stanchions. 
A  stainless  steel  stanchion  (10)  is  formed  from  a  tubular 

element  (12).  Two  pairs  of  opposed  access  apertures  are 
punched  in  the  tubular  element  (12).  Two  forming  tools  are 
located  in  the  tubular  element  (12),  each  in  alignment  with  one 
of  the  pairs  of  access  apertures.  The  forming  tools  are  then 
displaced  by  displacement  tools  which  engage  the  forming 
tools  via  the  access  apertures.  The  displacement  tools  push 
the  forming  tools  first  one  way  and  then  the  other  to  deform 
wall  material  in  the  region  of  the  access  apertures  to  form 
outwardly  protruding  lip  formations  (28)  which  define  receiv- 
ing  apertures  (14)  for  handrails  (16).  A  base  (20)  and  cap  (18) 
are  shrink fitted  to  the formed tubular  member  (12)to  form  the 
stanchion  (10).  As  there  is  no  heating  or  welding  the  stainless 
steel  does  not  discolour. 



THIS  INVENTION  r e l a t e s   t o   t h e   m a n u f a c t u r e   o f  

s t a n c h i o n s   f o r   h a n d r a i l i n g ,   or   t h e   l i k e .   More  p a r t i c u -  

l a r l y ,   t h e   i n v e n t i o n   r e l a t e s   t o   a  m e t h o d   of   and  an  a p -  

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

t h e   l i k e .  

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

me thod   of   m a n u f a c t u r i n g   f rom  an  e l o n g a t e   t u b u l a r   e l e m e n t  

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

m a t e r i a l   of   t h e   t u b u l a r   e l e m e n t   f r o m   w i t h i n   t h e   e l e m e n t  

to   form  an  o u t w a r d l y   p r o j e c t i n g   l i p   f o r m a t i o n   w h i c h   d e -  

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

c e i v a b l e .  

F u r t h e r ,   a c c o r d i n g   t o   t h e   i n v e n t i o n   t h e r e   i s  

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

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

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



t u b u l a r   e l e m e n t   f rom  w i t h i n   t h e   e l e m e n t   to   form  an  o u t -  

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

i ng   a p e r t u r e ,   in   w h i c h   a  h a n d r a i l   i s   r e c e i v a b l e .  

An  a c c e s s   a p e r t u r e   may  f i r s t   be  f o r m e d   in  t h e  

t u b u l a r   e l e m e n t   and  a  f o r m i n g   t o o l   may  t h e n   be  l o c a t e d  

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

The  f o r m i n g   t o o l   may  t h e n   be  d i s p l a c e d ,   v i a   t h e   a c c e s s  

a p e r t u r e ,   t o   d e f o r m   t h e   t u b u l a r   e l e m e n t .   Thus ,   t h e   a p -  

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

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

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

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

means   e n g a g e a b l e   w i t h   t h e   f o r m i n g   t o o l   v i a   t h e   a c c e s s  

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

e l e m e n t .  

C o n v e n i e n t l y ,   a  p a i r   of   o p p o s e d   a c c e s s   a p e r -  

t u r e s   may  be  f o r m e d   and  t h e   f o r m i n g   t o o l   may  t h e n   b e  

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

t h e   o t h e r   t o   d e f o r m   m a t e r i a l   t h e r e a b o u t   to   form  t h e   l i p  

f o r m a t i o n s .   T h i s   may  be  e f f e c t e d   by  p u s h i n g   t h e   f o r m i n g  

t o o l   t o w a r d s   one  a c c e s s   a p e r t u r e   by  means   of  a  d i s p l a -  

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

and  e n g a g e s   t h e   f o r m i n g   t o o l .   To  f a c i l i t a t e   e n g a g e m e n t  

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



minq  t o o l   mav  h a v e   s e a t s   at   o p p o s e d   e n d s   in  w h i c h   t h e  

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

The  d e f o r m i n g   means   may  a l s o   i n c l u d e   a  d i e  

wh ich   i s   l o c a t e d   e x t e r n a l l y   of  t h e   e l e m e n t   and  c o o p e -  

r a t e s   w i t h   t h e   f o r m i n g   t o o l   to   form  t h e   l i p   f o r m a t i o n s .  

S i m i l a r l y ,   a  p u n c h i n g   d i e   may  be  p r o v i d e d   w h i c h   i s   l o c a -  

t a b l e   w i t h i n   t h e   e l e m e n t   t o   a s s i s t   in   t h e   f o r m a t i o n   o f  

t h e   a c c e s s   a p e r t u r e s .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   t h e   p u n c h i n g   d i e  

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

members   t h a t   a r e   r e c e i v a b l e   w i t h i n   t h e   t u b u l a r   e l e m e n t .  

In  o r d e r   to   e n s u r e   t h a t   t h e r e   i s   an  e v e n   s p r e a d  

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

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

a x i s   t h a t   i s   a l i g n e d   w i t h   a  l o n g i t u d i n a l   a x i s   of  t h e   t u -  

b u l a r   e l e m e n t .  

A  s t a n c h i o n ,   in   a c c o r d a n c e   w i t h   t h e   p r e s e n t   i n -  

v e n t i o n ,   may  be  m a n u f a c t u r e d   of  any  s u i t a b l e   m e t a l   o r  

l i k e   m a t e r i a l   a n d ,   in   p a r t i c u l a r ,   may  be  m a n u f a c t u r e d   o f  

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

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

does   n o t   u s e   e x e s s i v e   h e a t i n g   or  w e l d i n g   w h i c h   w o u l d  



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

The  i n v e n t i o n   i s   now  d e s c r i b e d ,   by  way  of  a n  

e x a m p l e ,   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 i a a r a m m a t i c  

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

F i g u r e   1  s h o w s   a  s t a n c h i o n   in   a c c o r d a n c e   w i t h   t h e  

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

F i g u r e   2  s h o w s   a  c r o s s - s e c t i o n a l   s i d e   v i e w   of  t h e  

s t a n c h i o n   of  F i g u r e   1 ;  

F i g u r e   3  s h o w s   a  p l a n   v i e w   of  an  a p p a r a t u s   f o r   p u n -  

c h i n a   h o l e s   in   t u b u l a r   e l e m e n t s ;  

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

g u r e   3 ;  

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

p a r a t u s   of   F i g u r e   3,  in   u s e ;  

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

u t i l i s i n g   t h e   a p p a r a t u s   of  F i g u r e   3;  a n d  

F i g u r e   7  s h o w s   a  s c h e m a t i c   c r o s s - s e c t i o n a l   v i e w   o f  

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

f rom  w i t h i n   i n   a c c o r d a n c e   w i t h   t h e   i n v e n t i o n .  

R e f e r r i n g   i n i t i a l l y   t o   F i g u r e s   1  and  2  of  t h e  

d r a w i n g s ,   a  s t a n c h i o n ,   in   a c c o r d a n c e   w i t h   t h e   i n v e n t i o n ,  

i s   g e n e r a l l y   i n d i c a t e d   by  r e f e r e n c e   n u m e r a l   10.  T h e  

s t a n c h i o n   10  i n c l u d e s   an  e l o n g a t e   t u b u l a r   member   12  h a -  

v i n g   o p p o s e d   r e c e i v i n g   a p e r t u r e s   14  f o r m e d   t h e r e i n   w i t h -  



in  w h i c h   h a n d r a i l s   16  a r e   r e c e i v e d   and  s u p p o r t e d .   An 

end  cap   18  i s   l o c a t e d   on  t h e   t o p   end  of  t h e   t u b u l a r   m e m -  

b e r   12,  and  a  b a s e p l a t e   20  i s   l o c a t e d   a t   t h e   o p p o s i t e  

b a s e   end  of  t h e   t u b u l a r   member   1 2 .  

The  end   cap   18  i s   f o r m e d   by  a  p r e s s i n g   p r o c e s s  

from  a  s h e e t   and  d e f i n e s   an  e n g a g i n g   f o r m a t i o n   w h i c h  

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

12.  The  end  c ap   18  i s   h e a t e d   a n d / o r   t h e   member   12  i s  

c o o l e d   c a u s i n g   e x p a n s i o n   a n d / o r   s h r i n k a g e   r e s p e c t i v e l y  

to  p e r m i t   e n g a g e m e n t   of  t h e   end  cap   18  and  t h e   t u b u l a r  

member  12,   t h e s e   i t e m s   t h e n   b e i n g   a l l o w e d   t o   c o o l   a n d  

h e a t   up  t o   p r o v i d e   a  s e c u r e   s h r i n k   f i t   t h e r e b e t w e e n .  

The  b a s e   p l a t e   20  i s   a l s o   f o r m e d   by  a  p r e s s i n g  

p r o c e s s   f r o m   a  s h e e t ,   t h e   b a s e   p l a t e   20  b e i n g   of   a  r e c -  

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

24  w i t h i n   w h i c h   t h e   t u b u l a r   member   12  i s   f r i c t i o n a l l y  

l o c a t e d .   The  m e m b e r   12  and  t h e   b a s e   p l a t e   20  may  a l s o  

be  s e c u r e d   t o g e t h e r   by  a  s h r i n k   f i t .   F u r t h e r m o r e ,   t h e  

b a s e   p l a t e   20  d e f i n e s   a  n u m b e r   of   a p e r t u r e s   26  t h e r e i n  

t h r o u g h   w h i c h   b o l t s ,   s c r e w s ,   or  t h e   l i k e   can   p a s s   t o   f i x  

t h e   b a s e   p l a t e   and  t h u s   t h e   t u b u l a r   member   12  on  a  s u p -  

p o r t   s u r f a c e   s u c h   as  a  f l o o r ,   or  t h e   l i k e .   In  t h i s   w a y ,  

t h e   c o m p l e t e   s t a n c h i o n   10  can  be  m o u n t e d   w h e r e   h a n d r a i l -  

ing   i s   r e q u i r e d .  



The  r e c e i v i n g   a p e r t u r e s   14  f o r   t h e   h a n d r a i l s   16  

a r e   f o r m e d   by  m e a n s   of  a  p u n c h i n g   and  e x t r u s i o n   p r o c e s s  

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

w i t h i n   t h e   t u b u l a r   member   12  w i t h o u t   c a u s i n g   r e g i o n s   o f  

w e a k n e s s   w i t h i n   t h e   member   12 .   More  p a r t i c u l a r l y ,   t h e  

a p e r t u r e s   14  a r e   d e f i n e d   by  l i p   f o r m a t i o n s   28  w h i c h   d e -  

f i n e   and  s u r r o u n d   t h e s e   a p e r t u r e s .  

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

in   t h e   w a l l s   of   a  t u b u l a r   e l e m e n t   13  f r o m   w h i c h   t h e   t u -  

b u l a r   m e m b e r   12  i s   f o r m e d   i s   shown   p a r t i c u l a r l y   in   F i -  

g u r e s   3  to   5  and  i s   g e n e r a l l y   i n d i c a t e d   by  r e f e r e n c e  n u -  

m e r a l   30.   The  a p p a r a t u s   30  i n c l u d e s   a  b a s e   32  w i t h   r e -  

s p e c t   t o   w h i c h   an  e l o n g a t e   f i r s t   s u p p o r t   member   34  i s  

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

b a s e .   Two  p a i r s   of  h y d r a u l i c   j a c k s   36  a r e   p r o v i d e d   o n  

o p p o s i t e   s i d e s   of   t h e   f i r s t   s u p p o r t   member   34,  t h e   h y -  

d r a u l i c   j a c k s   36  b e i n g   p o s i t i o n e d   and  a d a p t e d   f o r   d i s -  

p l a c i n g   p u n c h i n g   t o o l s   38  t o w a r d s   one   a n o t h e r ,   r a d i a l l y  

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

b e r   34,   in   t h e   m a n n e r   h e r e i n a f t e r   d e s c r i b e d .  

The  f i r s t   s u p p o r t   member   34  has   two  p u n c h i n g  

d i e s   40  s e c u r e d   t h e r e i n   w h i c h   a r e   a l i g n e d   w i t h   t h e   p u n -  

c h i n g   t o o l s   3 8 .  



In  u s e ,   t h e   t u b u l a r   e l e m e n t   13  i s   p o s i t i o n e d   o n  

t h e   f i r s t   s u p p o r t   member   34,   b e i n g   s n u g l y   r e c e i v a b l e  

t h e r e o n .   The  e x a c t   l o c a t i o n   of  t h e   t u b u l a r   e l e m e n t   13  

on  t h e   f i r s t   s u p p o r t   member   34  i s   d e f i n e d   by  a  s t o p   35 

and  when  so  p o s i t i o n e d ,   t h e   h y d r a u l i c   j a c k s   36  a r e   h y -  

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

t o w a r d s   t h e   p u n c h i n g   d i e s   40  t h e r e b y   p u n c h i n g   two  p a i r s  

of  o p p o s e d   a c c e s s   a p e r t u r e s   42  in   t h e   w a l l   of  t h e   t u b u -  

l a r   e l e m e n t   13.   The  c o n f i g u r a t i o n   of  t h e s e   a p e r t u r e s   42 

is   ova l   as  i s   shown  c l e a r l y   in   F i g u r e   6,  t h i s   b e i n g   n e -  

c e s s a r y   f o r   an  even   s p r e a d   of   m a t e r i a l   d u r i n g   t h e   e x t r u -  

s i o n   p r o c e s s   w h i c h   i s   t o   f o l l o w .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   a l l   t h e   h y d r a u l i c  

j a c k s   36  a r e   s i m u l t a n e o u s l y   a c t u a t e d   so  t h a t   t h e   a p e r -  

t u r e s   42  a r e   s i m u l t a n e o u s l y   p u n c h e d   and  a f t e r   t h e   p u n -  

c h i n g   t o o l s   38  have   b e e n   r e t r a c t e d   t h e   t u b u l a r   e l e m e n t  

13  can  be  r e m o v e d   f rom  t h e   f i r s t   s u p p o r t   member   34  to   b e  

p o s i t i o n e d   on  a  s i m i l a r   s e c o n d   s u p p o r t   member   44  of  a n  

a p p a r a t u s   w h i c h   i s   p a r t i a l l y   shown  in   F i g u r e   7  and  w h i c h  

is   g e n e r a l l y   i n d i c a t e d   by  r e f e r e n c e   n u m e r a l   46.  The  a p -  

p a r a t u s   46  i s   g e n e r a l l y   of  a  s i m i l a r   c o n f i g u r a t o n   to   t h e  

a p p a r a t u s   30  i n s o f a r   as  t h e   s u p p o r t   member   44  i s   g e n e -  

r a l l y   t h e   e q u i v a l e n t   of  t h e   s u p p o r t   member   34  and  t w o  

p a i r s   of   o p p o s e d   j a c k s   a r e   a l s o   p r o v i d e d   in   a  s i m i l a r  

c o n f i g u r a t i o n   to   t h e   j a c k s   36 .   I n s t e a d   of  t h e   p u n c h i n g  



d i e s   40  t h e   s u p p o r t   member   4a  h o u s e s   two  f o r m i n a   t o o l s  

48  w h i c h   a r e   r a d i a l l y   d i s p l a c e a b l e   w i t h   r e s p e c t   t o   t h e  

s u p p o r t   m e m b e r   44.  The  t u b u l a r   e l e m e n t   13  i s   l o c a t e d   o n  

t h e   s u p p o r t   m e m b e r   44  s u c h   t h a t   t h e   f o r m i n g   t o o l s   48  a r e  

a l i g n e d   w i t h   t h e   a p e r t u r e s   42 .   I t   w i l l   be  a p p r e c i a t e d  

t h a t   o n l y   o n e   f o r m i n g   t o o l   48  i s   shown  w h e r e a s   t h e   a p p a -  

r a t u s   46  in   f a c t   i n c l u d e s   two  s u c h   f o r m i n g   t o o l s .   A 

s p l i t   d i e   50  s u r r o u n d s   t h e   t u b u l a r   e l e m e n t   13  when   l o c a -  

t e d   on  t h e   s u p p o r t   member   44 ,   t h e   d i e   50  d e f i n i n g   e x t r u -  

s i o n   f o r m a t i o n s   28  d e f i n i n g   t h e   r e c e i v i n g   a p e r t u r e s   1 4 .  

P a s s a g e s   34  e x t e n d   t h r o u g h   t h e   d i e   50  and  t e r m i n a t e   i n  

t h e   f o r m a t i o n s   52  as  shown  c l e a r l y   in   F i g u r e   7 .  

E a c h   p a i r   of  l a c k s   ( n o t   s h o w n )   i n c l u d e s   d i s -  

p l a c e m e n t   t o o l s   56  w h i c h   a r e   a b l e   to   p a s s   t h r o u g h   t h e  

p a s s a g e s   54  w i t h i n   t h e   d i e   50  as  w e l l   as  t h e   a c c e s s  

a p e r t u r e s   42  so  t h a t   t h e y   a r e   e n g a g e a b l e   w i t h   t h e i r   a s -  

s o c i a t e d   f o r m i n g   t o o l   48  as  s h o w n ,   t h e r e b y   e f f e c t i v e l y  

a l s o   l o c a t i n g   t h i s   t o o l   4 8 .  

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

28,   t h e   f o r m i n g   t o o l   48  i s   i n i t i a l l y   d i s p l a c e d   in   o n e  

d i r e c t i o n   by  one  of  t h e   t o o l s   56 ,   t h e   o t h e r   t o o l   56  b e -  

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

t o o l   48  e n g a g e s   t h e   t u b u l a r   e l e m e n t   13  in   t h e   r e g i o n   o f  

one  a c c e s s   a p e r t u r e   42  c a u s i n g   d e f o r m a t i o n   of  t h i s   r e -  



q i o n   of  t h e   e l e m e n t   13  to   form  t h e   l i p   f o r m a t i o n   2R 

w h i c h   in  t u r n   d e f i n e s   t h e   r e c e i v i n g   a p e r t u r e   14.  T h e  

f o r m i n g   t o o l   48  i s   d i s p l a c e d   u n t i l   t h e   l i p   f o r m a t i o n   28  

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

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

t h e   o p p o s i t e   r e g i o n   of  t h e   t u b u l a r   e l e m e n t   13  to   f o r m  

t h e   o p p o s e d   l i p   f o r m a t i o n   25.  I t   w i l l   be  a p p r e c i a t e d  

t h a t   t h e   two  f o r m i n g   t o o l s   48  can  be  d i s p l a c e d   s i m u l t a -  

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

j a c k s .   I t   w i l l   be  a p p r e c i a t e d   t h a t   in   t h i s   c o n f i g u r a -  

t i o n ,   o p p o s e d   h y d r a u l i c   j a c k s   a r e   h y d r a u l i c a l l y   c o n n e c -  

t e d   t o g e t h e r   so  t h a t   when  h y d r a u l i c   l i q u i d   i s   c h a r g e d  

i n t o   one  j a c k   to   c a u s e   e f f e c t i v e   e x t e n s i o n   t h e r e o f   h y -  

d r a u l i c   l i q u i d   i s   d i s c h a r g e d   f rom  t h e   o p p o s e d   j a c k  

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

As  a  r e s u l t   of  t h e   o r i g i n a l   s h a p e   of   e a c h   a c -  

c e s s   a p e r t u r e   42,  t h e   e x t r u s i o n   o p e r a t i o n   as  a b o v e - d e s -  

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

f o r m i n g   t h e   l i p s   28  t h u s   e n s u r i n g   t h a t   no  m a t e r i a l   w e a k -  

n e s s e s   r e s u l t .   In  f a c t ,   t h e   r e g i o n s   w h e r e   t h e s e   l i p s   28 

a r e   p r o v i d e d   a r e   in   f a c t   e f f e c t i v e l y   r e i n f o r c e d   by  t h e  

l i p s   a n d ,   as  s u c h ,   no  w e a k n e s s e s   r e s u l t   a l o n g   t h e   l e n g t h  

of  t h e   t u b u l a r   member   1 2 .  



A f t e r   c o m p l e t i o n   of   t h e   e x t r u s i o n   p r o c e s s ,   t h e  

t u b u l a r   m e m b e r   12  h a v i n g   t h e   r e c e i v i n g   a p e r t u r e s   14  f o r -  

med  t h e r e i n   can   be  r e m o v e d   f r o m   t h e   s e c o n d   s u p p o r t   mem-  

b e r   44  w h e r e a f t e r   t h e   end   c ap   18  and  t h e   b a s e   p l a t e   20 

a r e   s e c u r e d   t h e r e t o .  

S t a n c h i o n s   10  m a n u f a c t u r e d   in  a c c o r d a n c e   w i t h  

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

a p p a r a t u s   30  and  t h e   e x t r u s i o n   a p p a r a t u s   46  can   c o n v e -  

n i e n t l y   be  m a n u f a c t u r e d   of   m a t e r i a l s   s u c h   as  s t a i n l e s s  

s t e e l   s i n c e   no  h e a t i n g   i s   r e q u i r e d   w h i c h   may  c a u s e   d i s -  

c o l o u r i n g   t h e r e o f .   F i n i s h i n g   and  p o l i s h i n g   of  t h e   p r o -  

d u c t   a f t e r   i t s   m a n u f a c t u r e   i s   t h u s   n o t   r e q u i r e d .   Any  

a l t e r n a t i v e   m a t e r i a l s   c a n   a l s o   be  u s e d   as  may  be  r e -  

q u i r e d .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   t h e   a b o v e   m e t h o d  

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

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

f a c e ,   t h e   c o n f i g u r a t i o n   of   t h e   d i e s   50  of   t h e   e x t r u s i o n  

a p p a r a t u s   46  b e i n g   s u i t a b l y   a d a p t e d   f o r   t h i s   p u r p o s e .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   t h e   d i e s   50  a r e   s u i t a b l y  

a n g l e d   and  t h e   p o s i t i o n   of   t h e   a p e r t u r e s   42  i s   s u i t a b l y  

a d j u s t e d .   A l s o ,   t h e   f o r m i n g   t o o l   48  w i l l   be  d i s p l a c e d  

a t   a  s u i t a b l e   a n g l e .  



As  t h e   i n v e n t i o n   d o e s   n o t   u t i l i s e   h e a t ,   s t a i n -  

l e s s   s t e e l   may  be  u t i l i s e d   t o   f o rm  s t a n c h i o n s ,   r e s u l t i n g  

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

s i v e   r e s i s t a n t   p r o d u c t .  



1.  A  m e t h o d   of  m a n u f a c t u r i n g   f r o m   an  e l o n g a t e  

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

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

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

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

h a n d r a i l   i s   r e c e i v a b l e .  

2.  The  m e t h o d   as  c l a i m e d   in   C l a i m   1,  w h i c h   i n -  

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

e l e m e n t   l o c a t i n g   a  f o r m i n g   t o o l   in   t h e   e l e m e n t   i n  

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

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

t u b u l a r   e l e m e n t .  

3.  The  m e t h o d   as  c l a i m e d   in   C l a i m   1,  w h i c h  

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

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

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



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

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

the   a c c e s s   a p e r t u r e s   t o   f o rm  r a d i a l l y   o p p o s e d   o u t w a r d l y  

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

a p e r t u r e .  

4.  The  m e t h o d   as  c l a i m e d   in  C l a i m   3,  in  w h i c h   t h e  

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

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

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

5.  The  m e t h o d   as  c l a i m e d   in   C l a i m   2,  in   w h i c h   a n  

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

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

a x i s   of  t h e   e l e m e n t .  

6.  An  a p p a r a t u s   f o r   m a n u f a c t u r i n g   f rom  a n  

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

which  i n c l u d e s   a  d e f o r m i n g   means   f o r   d e f o r m i n g   m a t e r i a l  

of  t h e   t u b u l a r   e l e m e n t   f r o m   w i t h i n   t h e  e l e m e n t   to   f o r m  

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

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

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

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

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



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

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

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

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

d e f o r m   t h e   e l e m e n t .  

8.  The  a p p a r a t u s   as   c l a i m e d   i n   C l a i m   6,  w h i c h  

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

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

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

l o c a t a b l e   w i t h i n   t h e   e l e m e n t   i n   a l i g n m e n t   w i t h   t h e  

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

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

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

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

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

9.  The  a p p a r a t u s   as  c l a i m e d   in   C l a i m   8,  i n   w h i c h  

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

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

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

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

t h e   m a t e r i a l   t h e r e a b o u t .  



10.  The  a p p a r a t u s   as  c l a i m e d   in  C l a i m   7 ,  i n   w h i c h  

t he   a c c e s s   a p e r t u r e   f o r m i n g   m e a n s   i s   a d a p t e d   t o   f o rm  a n  

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

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

11.  The  a p p a r a t u s   as  c l a i m e d   in   C l a i m   9,  in   w h i c h  

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

is   r e c e i v e d .  
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