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@  Machine  to  form  cages. 

A  forming  machine  suitable  to  realize  cages  for  re- 
inforcement  with  at  least  one  iron  bar  circumferentially 
disposed  according  to  a  desired  spiral,  the  machine  con- 
sisting  of  a  drive  flange  (15)  and  a  free-turning  flange 
(20)  supported  on  a  trolley  (22)  which  can  move  in  front 
of  the  drive  flange  (15),  both  flanges  having  a  plurality  of 
holes  (14-214)  disposed  in  concentric  circles  for  posi- 
tioning  the  longitudinal  rods  (30),  the  machine  compris- 
ing  in  combination  a  substantially  conical  forming  ele- 
ment  (32)  extending  in  front  of  said  drive  flange  (15)  and 
anchored  thereto  towards  the  free-turning  flange  (20),  it 
having  fixed  thereon  a  plurality  of  peripherically  spaced 
spacer  means  (34),  whereby  the  forming  element  (32) 
bears  positionable  flange  means  (37)  carrying  rollers  (38) 
which  cooperate  in  preventing  torsion,  said  flange  means 
(37)  being  provided  with  own  locking  means  (39). 



MACHINE  TO  FORM  CAGES 

in  t he   name  of  REMA -  M a c c h i n e   U t e n s i l i   Spa  a t   San  G i o r g i o   d i .  

N o g a r o  

S u b m i t t e d   on  u n d e r   n o .  

The  s u b j e c t   of   t he   i n v e n t i o n   is  a  m a c h i n e   to  fo rm  c a g e s   f o r  

b u i l d i n g   p u r p o s e s ;   to  be  more  s p e c i f i c ,   t h e   s u b j e c t   of  t h i s  

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

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

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

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

H e r e i n a f t e r   t h e   w o r d   " c a g e "   w i l l   a l s o   be  u s e d   to  mean  a n y  

t y p e   of  r e i n f o r c e m e n t   f o r   c o n c r e t e   p r o d u c t s .  

The  cage   w h i c h   can   be  made  w i t h   t h e   m a c h i n e   o f  t h e   i n v e n t i o n  

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

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

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

A r o u n d   t h e s e   l o n g i t u d i n a l   b a r s   a t   l e a s t   one  w i r e   is  e n v i s a g e d .  

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

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

Many  t y p e   of  m a c h i n e s   a r e   known  w h i c h   fo rm  c a g e s .  

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

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

b e i n g   f o r m e d .  



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

by  an  u n w i n d i n g   d e v i c e   w h i c h   moves   a l o n g   t h e   cage   e i t h e r  

o u t s i d e   or  i n s i d e   s a i d   c a g e   in  r o t a t i o n .  

A n o t h e r   t y p e   of   f o r m i n g   m a c h i n e   is   known  w h i c h   c o m p r i s e s   o n e  

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

o f   t h e   c a g e .  

S a i d   f l a n g e   can   r o t a t e   or  be  s t a t i o n a r y .  

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

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

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

O t h e r   known  s y s t e m s   e n v i s a g e   t h a t   s a i d   u n w i n d i n g   d e v i c e   i s  

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

one  d i r e c t i o n   or   t h e   o t h e r .  

The  p r i o r   a r t   as  d o c u m e n t e d   by  EPO  S e a r c h   RS  62986   IT ,   a l s o  .  

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

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

an  a r m a m e n t   w i r e   wound   a b o u t   t h e   l o n g i t u d i n a l   r o d s   g e n e r a l l y .  

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

a n d   g u i d i n g   t h e   l o n g i t u d i n a l   r o d s ;   one  of   t h e   f l a n g e s   b e i n g  .  

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

l o n g i t u d i n a l   r o d s .   The  o t h e r   f l a n g e   i s   i m m o v a b l e   and   a x i a l l y .  

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

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

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

m e a n s   b e i n g   g e n e r a l l y   a d j u s t a b l e   e i t h e r   m a n u a l l y   to   s u i t   t h e  

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

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

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

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

c a g e   or  f o r   e a c h   d i f f e r e n t   c a g e   s i z e .  

The  a r m a m e n t   s p i r a l   w i r e   is   u s u a l l y   s p o t - w e l d e d   to  t h e   l o n g i .  

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

The  w e l d i n g   i s   done   w h i l e   t h e   c a g e   is  i n  r o t a t i o n   e i t h e r  



m a n u a l l y   or  a u t o m a t i c a l l y ,   t he   l o n g i t u d i n a l   r o d s   b e i n g   s u s -  .  

t a i n e d   o n l y   at   t he   p o i n t s   of  t h e i r   e n g a g e m e n t   w i t h   t h e - r 6 t a t i n g  

f l a n g e s .  

I t   is  known  t h a t   in  o r d e r   to  s p o t - w e l d   t he   s p i r a l   w i r e   t o  t h e  

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

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

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

l o n g i t u d i n a l   r o d s .  

Due  to  t he   t a n g e n t i a l   p u l l   of  t h e   s p i r a l   w i r e   t h i s   t i g h t  

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

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

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

In  o r d e r   to  m i n i m i z e   t h i s   t o r s i o n a l   d e f o r m a t i o n   i t   has   b e e n  .  

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

c a g e   w i t h i n   a  l i m i t e d   r a n g e .  

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

p r o c e e d s   and  t h e   cage   l e n g t h   d e v e l o p s .  

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

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

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

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

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

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

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

and   u n e c o n o m i c   c a g e s .  

The  o b j e c t   of  t h e   i n v e n t i o n   is  a  m a c h i n e   to  f o rm  r e i n f o r c e m e n t  

c a g e s   i n c l u d i n g   means   c a p a b l e   of   g i v i n g   s u f f i c i e n t   c i r c u m -  

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

t h e t o r s i o n a l   d e f o r m a t i o n .  

One  f u r t h e r   o b j e c t   of  t h e   i n v e n t i o n   is   to  p r o v i d e   means   s u i t -  

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

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

as  w e l l   is    with    s e c t i o n s   i f  a n d   w h e n  



I t   is  a  d e r i v e d   a d v a n t a g e   o f   t h e   p r e s e n t   i n v e n t i o n   to  f o r m  

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

an  e n c h a n g e d   p r o d u c t i v i t y .  

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

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

t u d i n a l   r o d s   f o r   t h e   r e q u e s t e d   s t r e n g t h ,   s a v i n g   t h u s   on  w e i g h t .  

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

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

be  p r e - s e t  t o  p o s i t i o n   and  s u p p o r t   t h e   p l u r a l i t y   of   c o n t a i n e r  .  

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

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

e s s e n t i a l l y   on  t h e   same  a x i s   and   c o n n e c t e d   t o g e t h e r   by  t h e  .  

l o n g i t u d i n a l   r o d s   t h e m s e l v e s ,   t h e   f r e e - t u r n i n g   d r i v e n   f l a n g e .  

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

by  a  t r o l l e y   t h a t   moves   in   f r o n t   of   s a i d   d r i v e   f l a n g e   a n d  

c o m p r i s e s   t h e   same  n u m b e r   and   of   p o s i t i o n i n g   h o l e s   as  t h e  

o t h e r   f l a n g e   and   moves   s u b s t a n t i a l l y   a l o n g   t h e   same  g e n e r a t r i x .  

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   a  f o r m i n g   e l e m e n t   i s   e n v i s  

a g e d   b e t w e e n   t h e   d r i v e   f l a n g e   and   t h e   f r e e - t u r n i n g   f l a n g e  

and  i s   s o l i d l y   f i x e d   to  t h e   d r l v e  f l a n g e .  

S a i d   f o r m i n g   e l e m e n t   is   d i m e n s i o n e d   in   r e l a t i o n   to  t h e   c a g e  

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

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

as  w e l l .  

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

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

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

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

f i x e d   b a r s ,   or  b a r s   w h i c h   can   be  f i x e d ,   s e p a r a t e d   by  t h e  

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

n e s s   s u b s t a n t i a l l y   t h e   same  as  t h a t   of   t h e   l o n g i t u d i n a l   r o d s .  

T h e s e   f i x e d   b a r s   or   b a r s   w h i c h   can   be  f i x e d   a r e   n e e d e d   w h e n  

i t   is   w i s h e d   to  o b t a i n   c y l i n d r i c a l   c a g e s ;   b u t   can   be  r e m o v e d  



when  i t   is  w i s h e d   to  o b t a i n   p o l y g o n a l   c a g e s .  

The  s a i d   f i x e d   b a r s   or  b a r s   a r e   w h o l l y   or  p a r t i a l l y   r e m o v a b l e .  

In  f r o n t   of  t he   f o r m i n g   e l e m e n t   a  p o s i t i o n a b l e   i n t e r n a l   f l a n g e  

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

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

e n s u r e   t h a t   t he   c a g e   d o e s   n o t   u n d e r g o   t o r s i o n .  

To  be  s p e c i f i c ,   t h i s   f l a n g e   by  means   of  one  s i n g l e   o p e r a t i o n  

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

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

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

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

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

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

w i r e   d u r i n g   i t s   w i n d i n g   and  w e l d i n g   on  the   b u n d l e   o f   l o n g i - .  

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

d r i v e  f l a n g e .  

At  t h e   s i d e   of   t h e   d r i v e   f l a n g e   is  e n v i s a g e d   a  s t r a i g h t e n i n g  

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

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

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

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

i n v e n t i o n .  

The  i n v e n t i o n ,   t h e r e f o r e ,   i s . r e a l i z e d   in  a  c a g e - f o r m i n g   m a c h i n e  

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

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

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

f r e e - t u r n i n g   d r i v e n   f l a n g e   b o r n e   on  a  t r o l l e y   w h i c h   can   m o v e  

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

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

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

i n g   in  c o m b i n a t i o n   . 

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

of   s a i d   d r ' v e   f l a n g e   and  a n c h o r e d   t h e r e o n   t o w a r d s   t he   f r e e -  



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

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

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

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

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

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

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

as  n o n - r e s t r i c t i v e   e x a m p l e s ,   l e t   us  now  d e s c r i b e   t h e   m a c h i n e .  

a c c o r d i n g   to   t h e   i n v e n t i o n .  

In  t h e   t a b l e s   we  h a v e   as  f o l l o w s :  

F i g .   1  g i v e s   a  s i d e   v i e w ;  

F i g .   2  g i v e s   a  f r o n t   v i e w   a l o n g  A A   of   F i g .   1 ;  

F i g .   3  shows   a  p o s s i b l e   p e r f o r a t i o n   of   t h e   f l a n g e s ;  

F i g .   4  shows   a  v a r i a n t   of   t h e   f l a n g e s   o f   F i g .   3 ;  

F i g .   5  shows   a  l e n g t h w i s e   s e c t i o n   of   t h e   f o r m i n g   e l e m e n t ;  

F i g .   6  shows   a  f r o n t a l   v i e w   of   t h e   f o r m i n g   e l e m e n t   a c c o r d i n g .  

W i t h   r e f e r e n c e   to   t h e  f i g u r e s   wa  h a v e   t h e   f o l l o w i n g :   10  i s ,  .  

in   g e n e r a l ,   t h e   c a g e - f o r m i n g   m a c h i n e   and  can   h a v e   one  s i n g l e .  

b a s e   o f   a  p l u r a l i t y   o f   s e p a r a t e   b a s e s ;   11  i s   t h e   c a r r y i n g  

s u r f a c e   or  f l o o r ;   12  i s  t h e  r e a r   g r o u p   f o r   s u p p o r t i n g   t h e   f r e e -  

t u r n i n g   w h e e l s ;   1 3 .  i s   t h e   d r i v e n   f l a n g e   s u p p o r t e d   by  t h e  s  

s u p p o r t   g r o u p   12;   14  a r e   t h e   l o n g i t u d i n a l   r o d s   t u b e s   and   h a v e  

a  d e s i r e d   l e n g t h ,   b e i n g   a n c h o r e d   to   t h e   f l a n g e s   13  and   1 5  

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

i s   e n v i s a g e d   b e t w e e n   t h e   f l a n g e   13  and  t h e   d r i v e   f l a n g e   1 5 ;  .  

1 6  i s   t h e   t o o t h e d   w h e e l   or  o t h e r   means   f o r   r e c e i v i n g   m o t i o n  .  

and   i s   s o l i d l y   c o n n e c t e d . o n   one  s i d e   to  t h e   d r i v e   f l a n g e   1 5  .  

and  i s   c o n n e c t e d   on  i t s   o t h e r   s i d e   ( b e s i d e s   t e e t h ,   i t   c o u l d  .  

a l s o   be  c o n n e c t e d   by  m e a n s   o f   b e l t s ,   r o p e s ,   c h a i n s ,   e t c . )   t o .  

t h e   p r i m a r y   d r i v e   g r o u p   17 ,   w h i c h   c o m p r i s e s   t h e   m o t o r   g r o u p  .  

18  and  t h e   t r a n s m i s s i o n   and  s u p p o r t   g r o u p   19  w h i c h   a c t i v a t e s  

t h e   w h e e l   16  d i r e c t l y ;   20  i s   t h e   f r e e - t u r n i n g   f l a n g e   p o s i t i o n e d  



in  f r o n t   of  t he   d r i v e   f l a n g e   15;  21  is   t h e   s u p p o r t   a n c h o r e d .  

to  t he   t r o l l e y   22  and  b e a r s   t h e   f r e e - t u r n i n g   f l a n g e   20;  s a i d  

t r o l l e y   22  is  e n a b l e   to  move  in  f r o n t   of  t he   d r i v e   f l a n g e  

15  a c c o r d i n g   to  a  d e s i r e d   p r o g r a m m e   so  t h a t   t he   f r e e - t u r n i n g  

f l a n g e   20  moves  s u b s t a n t i a l l y   on  the   same  a x i s   as  s a i d   f l a n g e  

15;  23  is   the   d r i v e   c h a i n   c a u s i n g . l e n g t h w i s e   m o v e m e n t   of  t h e  

t r o l l e y   22  and  t r a v e l s   b a c k w a r d s   and  f o r w a r d s   to  t he   w h e e l s .  

123 ,   b e i n g   a c t i v a t e d   in  our   e x a m p l e   by  t h e   s e c o n d a r y   d r i v e  

g r o u p   24,  w h i c h   c o n d i t i o n s   is   a  d e s i r e d   m a n n e r   t he   m o v e m e n t .  

of   the   t r o l l e y   22;  t he   g r o u p   24,   can   a l s o   be  e m b o d i e d  i n   t h e .  

p r i m a r y   d r i v e   g r o u p   17;  b o t h   t h e   p r i m a r y   g r o u p   18  and  t h e  

s e c o n d a r y   g r o u p   24  can   be  o p e r a t e d   by  h a n d ,   t h a t   i s   to  s a y ,  

t h e y   can  c o m p r i s e   a  g e a r - b o x   w h i c h   can   be  o p e r a t e d   by  h a n d  .  

w i t h   a  c o n t r o l   l e v e r   or  t h e y   can   be  o p e r a t e d   a u t o m a t i c a l l y  

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

g e a r ,   one  n e u t r a l   and  one  r e v e r s e   g e a r ;   25  a r e   t h e   r u n w a y s  .  

of   t h e   t r o l l e y   22  and  e x t e n d   in   f r o n t   of   and  b e l o w   t h e   w h e e l  

15;  26  a r e   t he   c l a m p s   w h i c h   s e r v e   to  f i x   t he   l o n g i t u d i n a l  

r o d s   30  to  the   f r e e - t u r n i n g   w h e e l   20;  27  a r e   t he   f r e e - t u r n i n g  

w h e e l s   w h i c h   s u p p o r t   t h e   t r a n s m i s s i o n   g r o u p   19  and  s e r v e   t o  

s u s t a i n   t he   d r i v e   w h e e l  1 5 ;   28  i s   t h e   s t r a i g h t e n i n g   d e v i c e  

and  can  be  one  o r  m o r e   in  n u m b e r   in   r e l a t i o n  t o   t h e   n u m b e r  

of   c i r c u m f e r e n t i a l   w i r e s   29  e m p l o y e d ;   29  a r e   t he   c i r c u m f e r e n t i a l  

w i r e   and  129  i s   t h e   p o r t i o n   b e i n g   f e d ,   w h i l e   30  a r e   t h e   l o n g i  

t u d i n a l   r o d s   and  31  is   t h e   d i r e c t i o n   of   r o t a t i o n ;   32  i s  

g e n e r i c a l l y   t he   f o r m i n g   e l e m e n t   and  has   a  s u b s t a n t i a l l y   c o n i c a l  

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

w i t h   t he   d r i v e   f l a n g e   15,   to  w h i c h   i t   is   a n c h o r e d ,   w h e r e a s  .  

33  is  t he   b e l l   e l e m e n t   of   t h e   f o r m i n g   e l e m e n t   32;  34  a r e   .. 

s p a c e r   means   w h i c h   a r e   or  can   be  f i x e d   as  r e q u i r e d   and  w h i c h  

c o o p e r a t e   w i t h   t h e   l o n g i t u d i n a l   r o d s   30  to  o b t a i n   a  h a r m o n i o u s  

d e v e l o p m e n t   of  t he   c i r c u m f e r e n t i a l   w i r e s   29  so  as  to  e n s u r e  .  



r e q u i r e d   to  be  s u c h ;   t h e   f o r m i n g   e l e m e n t   32  can  h a v e   i t s  

i n i t i a l   t r a c t ,   n e a r   t h e   d r i v e   f l a n g e   15,  s u b s t a n t i a l l y  

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

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

b e l l   e l e m e n t   33;   37  i s   t h e   p o s i t i o n a b l e   f l a n g e   and  i s   s u p p o r t e d  

a n d   a x i a l l y   g u i d e d   by  t h e   s u p p o r t i n g   s h a f t   35  and  b e a r s   t h e  .  

f r e e - t u r n i n g   r o l l e r s   38  w h i c h   c o o p e r a t e   w i t h   t h e   l o n g i t u d i n a l  

r o d s   30;  s a i d   r o l l e r s   38  a r e   e n v i s a g e d   a d v a n t a g e o u s l y   as  b e i n g  

t h e   same  in   n u m b e r   as  t h e   l o n g i t u d i n a l   r o d s  3 0   and  l i e   p o s -  .  

i t i o n e d   a t   an  a n g l e   l i k e   s a i d   b a r s   30;   39  i s   t h e   c l a m p i n g  

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

w i t h   t h e   t h r e a d e d   end   o f   t h e   s u p p o r t i n g   s h a f t   35  and   t h r u s t s .  

t h e   f l a n g e   37  t o w a r d s   t h e   b e l l   e l e m e n t   u n t i l   s a i d   f l a n g e   3 7  

o r   t h e   p i n s   or  o t h e r   m e a n s   p r o t r u d i n g   f rom  s a i d   f l a n g e   3 7  

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

e l e m e n t   33  a n d ,  b e i n g   p r e s s e d   t h e r e a g a i n s t ,  a r e   f i x e d   in   t h e  .  

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

To  p r e v e n t   c o m p l e t e   r e m o v a l   of   f l a n g e   37  f rom  s u p p o r t   s h a f t  .  

3 5 ,   an  e v e n t u a l   p i n   36  may  be  i n s e r t e d   t h r o u g h   t h e   s u p p o r t  .  

s h a f t   35  and  a  hub  p o r t i o n   of   f l a n g e   37,   t he   d i a g o n a l   b o r e  .  

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

o f   p i n   36  to   a l l o w   a  l i m i t e d   r e l a t i v e   r a d i a l   and  a x i a l   m o v e -  

m e n t   b e t w e e n   f l a n g e   37  and  i t s   s u p p o r t   s h a f t   35  b e f o r e   t h e  

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

W i t h   r e f e r e n c e   to   F i g .   3,  t h e   r e a r   f l a n g e   13  c o m p r i s e s  a  

p l u r a l i t y   o f   h o l e s   214  p r e - a r r a n g e d   s y m m e t r i c a l l y   a r o u n d   t h e .  

a x i s   o f   s a i d   f l a n g e   1 3  i n   a  s u i t a b l e   n u m b e r   and   s i z e ,   s a i d  .  

h o l e s   214  b e i n g   s u i t a b l e  f o r   l o d g i n g   t h e   ends   o f   t h e   c o n t a i n e r  

t u b e s   14  a c c o r d i n g   to  t h e   r e q u i r e m e n t s   and  s h a p e   of   t h e   c a g e .  

d e s i r e d .  

F i g .   4  shows   a  v a r i a n t   o f   s a i d   r e a r   f l a n g e   13,   w h e r e i n   a  

p l u r a l i t y   of   r a d i a l   s l o t s   314  is  e n v i s a g e d   t o  b e   a r r a n g e l  

s y m m e t r i c a l l y   a r o u n d   t h e   a x i s   of   s a i d   f l a n g e   1 3 .  



W i t h i n   s a i d   s l o t s   314  a r e   e n v i s a g e d   a d j u s t a b l e   s p a c e r   m e a n s  

315  a b l e   to  r e g u l a t e   t h e   d i a m e t e r   of  t he   cage   by  d i s p l a c i n g  

t h e   c o n t a i n e r   t u b e s   14  r a d i a l l y ;   s a i d   s p a c e r   means   315  a l s o .  

s e r v e   to  c l a m p   s a i d   c o n t a i n e r   t u b e s   14  in  t he   r a d i a l   p o s i t i o n  

r e q u i r e d .  

The  a f o r e s a i d   s p a c e r   means   315  c o n s i s t   of  an  a n c h o r a g e   h e a d .  

316  e q u i p p e d   w i t h   a  t h r e a d e d   s h a n k   317  t h a t   c o o p e r a t e s   w i t h .  

an  i n t e r n a l l y   t h r e a d e d h e x a g o n a l   t u b e   318 ,   of  w h i c h   the   i n n e r  

end   c o o p e r a t e s   w i t h   a  s e c o n d   t h r e a d e d   s h a n k   319  a n c h o r e d   o r  

w e l d e d   to  t h e   r e l a t i v e   c o n t a i n e r   t u b e   14  in  s u c h   a  way  t h a t ,  

by  r e v o l v i n g   s a i d   h e x a g o n a l   t u b e   318  w i t h   a  s u i t a b l e   k e y ,  

i t   i s   p o s s i b l e   to   r e g u l a t e   t h e   r a d i a l   d e p t h   of  t he   r e l a t i v e  

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

t h e r e b y   the   d i a m e t e r   of   t h e   c a g e .  

F i r s t   of  a l l ,   t he   c o n t a i n e r   t u b e s   14  a r e   p o s i t i o n e d   and  t h e .  

l o n g i t u d i n a l   r o d s   30  a r e   t h e n   i n s e r t e d   i n t o   t h e m .  

S a i d   l o n g i t u d i n a l   r o d s   30  a r e   t h e n   f i x e d   w i t h   c l a m p s   26  t o  .  

t h e   f r e e - t u r n i n g   f l a n g e   20,   w h i c h   is   b r o u g h t   f o r   t h i s   p u r p o s e  

to  i t s   n e a r e s t   p o s i t i o n   to  t h e   d r i v e   f l a n g e   1 5 .  

N e x t   t h e   r o l l e r s   38  a r e   p o s i t i o n e d ,   b e i n g   s o l i d l y   f i x e d   t o  .  

t h e   p o s i t i o n a b l e   f l a n g e   37  b u t   a b l e   to  t u r n   f r e e l y ;   p o s i t i o n i n g  

of   t h e   r o l l e r s   38  is  done   in  c o o p e r a t i o n   w i t h   t he   p o s i t i o n  

of   t he   l o n g i t u d i n a l   r o d s   3 0 .  

S t e p s   a r e   t h e n   t a k e n   to   move  t h e   s p i r a l   w i r e   29  f o r w a r d   u n t i l  

i t   is   n e a r   to  a  l o n g i t u d i n a l   r o d   30  to  w h i c h   i t   can  be  w e l d e d .  

At  t h i s   s t a g e   t h e   m a c h i n e   can   work   e i t h e r   a u t o m a t i c a l l y   w i t h  

c o n t i n o u s   r o t a t i o n ,   or  a c c o r d i n g   to  a  r h y t h m   w i t h   t he   t r o l l e y  

22  b e i n g   moved   as  d e s i r e d ,   or  e l s e   s e m i - a u t o m a t i c a l l y   or  e l s e  

by  h a n d   o p e r a t i o n .  

The  p r e s e n c e   of  t he   r o l l e r s   38  has   t h e   e f f e c t   t h a t   s i d e w a y s .  

m o v e m e n t   of  t he   m e t a l   r o d s   30  d o e s   no t   t a k e   p l a c e ,   s i n c e  

h e r w i s e   such   a  m o v e m e n t  w o u l d   l e a d   to  t o r s i o n   in  t h e  

b e i n g   f o r m e d .  



.As  we  s a i d ,   t h e   t r o l l e y   22  and  t h e r e f o r e   t h e   f r e e - t u r n i n g  

f l a n g e   20  can   go  b a c k w a r d s   as  d e s i r e d   and  can  a l s o   h a l t   f o r  .  

.a  p e r i o d   or  f o r   a  r e q u i r e d   n u m b e r   of   r e v o l u t i o n s   (o f   t h e  

d r i v e   f l a n g e   1 5 ) .  

The  o u t c o m e   of   t h i s   is   t h a t   t h e   c i r c u m f e r e n t i a l   w i r e   29  i s  

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

t o   s u i t   t h e   r e q u i r e m e n t .  

A c c o r d i n g   to   t h e   i n v e n t i o n ,   t h e   r e s u l t i n g   c a g e   w i l l   h a v e   t h e .  

c i r c u m f e r e n t i a l   w i r e   29  o v e r   a l m o s t   a l l   i t s   l e n g t h ,   w i t h   o n l y  

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

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

w i t h   o t h e r   c a g e s   in   l i n e   or   a t   an  a n g l e   or  n o r m a l   t o  t h e   c a g e  

f o r m e d .  

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

s o l u t i o n ,   b u t   v a r i a n t s   can   be  a p p l i e d ;   t h u s   t h e   p r o p o r t i o n s  

a n d   s i z e s   c an   be  v a r i e d ;   p a r t s   can   be  a d d e d   or  r e m o v e d   or   t o .  

b e   i n t e g r a t e d   or  r e p l a c e d , e t c .   T h e s e   and   o t h e r   v a r i a n t s   a r e  .  

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



1  -   M a c h i n e   to  f o r m   c a g e s ,   b e i n g   s u i t a b l e   f o r   f o r m i n g   c a g e s  

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

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

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

by  a  t r o l l e y   w h i c h   can  move  in  f r o n t   of  t he   d r i v e   f l a n g e ,  

b o t h   f l a n g e s   h a v i n g   a  p l u r a l i t y   of   h o l e s   ( 1 4 - 2 1 4 )   d i s p o s e d  

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

( 3 0 ) ,   s a i d   m a c h i n e   b e i n g   c h a r a c t e r i z e d   by  i n c l u d i n g   in  c o m - .  

b i n a t i o n  

-  a  s u b s t a n t i a l l y   c o n i c a l   f o r m i n g   e l e m e n t s   (32)   e x t e n d i n g  

in  f r o n t   of  s a i d   d r i v e   f l a n g e   (15)   and  a n c h o r e d   t h e r e t o  

t o w a r d s   t he   f r e e - t u r n i n g   f l a n g e   ( 2 0 ) ,   h a v i n g   f i x e d   t h e r e o n  

a  p l u r a l i t y   of  p e r i p h e r i c a l l y   s p a c e d   s p a c e r   means   ( 3 4 ) ;  

-  w h e r e b y   t h e   f o r m i n g   e l e m e n t   (32)   b e a r s   p o s i t i o n a b l e   i n t e r n a l  

f l a n g e   means   (37)   c a r r y i n g   r o l l e r s   (38)   w h i c h   c o o p e r a t e  

in  p r e v e n t i n g   t o r s i o n .  

2  -   M a c h i n e   to  f o r m   c a g e s  a s   in   c l a i m   1,  c h a r a c t e r i z e d   by  t h e  

f a c t   t h a t   t h e   s p a c e r   means   (34)   c o m p r i s e s   a  p l u r a l i t y   b a r s  .  

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

w i s e   i r o n   r o d s   ( 3 0 ) ,   w h e r e b y   t h e   p r e s e n c e  o f   s a i d   s p a c e r  

b a r s   (34)   is   p r o p e r   f o r   m a k i n g   c y l i n d r i c a l   c a g e s ,   s a i d   s p a c e r  

means   (34)   b e i n g   a d v a n t a g e o u s l y   of   a  r e m o v a b l e   t y p e .  

3  -   M a c h i n e   to  f o r m   c a g e s   as  in  c l a i m   1,  c h a r a c t e r i z e d   b y  

t h e   f a c t   t h a t  t h e   f o r m i n g   e l e m e n t   (32)   c o m p r i s e s   a  s u b s t a n t i a l l y  

c y l i n d r i c a l   t r a c t   n e a r   t he   d r i v e   f l a n g e   ( 1 5 ) .  

4  -   M a c h i n e   to  f o rm  c a g e s   as  in  c l a i m   1,  c h a r a c t e r i z e d   b y  .  

t h e   f a c t   t h a t   t h e   f o r m i n g   e l e m e n t . ( 3 2 )   has   a  t a p e r e d   c o n -   . 

f o r m a t i o n   of  i t s   b e l l   ( 3 3 ) ,   of  w h i c h   t h e   s m a l l e r   end  l i e s  

t o w a r d s   t he   f r e e - t u r n i n g   f l a n g e   ( 2 0 ) ,   w h e r e b y   a  p o s i t i o n a b l e  

I n t e r n a l   f l a n g e   (37)   p e r i p h e r i c a l l y   b e a r i n g   t h r u s t   r o l l e r s  

  i    i n  f r o n t   of  the   f o r m i n g  e l e m e n t   ( 2 2 ) .  

M a c h i n e   to  fo rm  c a g e s   as  in  c l a i m s   1  and  4,  c h a r a c t e r i z e d  



by  t h e   f a c t   t h a t   s a i d   i n t e r n a l   f l a n g e   (37)   is  c o a x i a l l y  

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

(35)   a x i a l l y   e x t e n d i n g   f r o m   s a i d   f o r m i n g   e l e m e n t   ( 3 2 ) .  

6  -   M a c h i n e   to  f o r m   c a g e s   as  in   c l a i m s   1  and  5,  c h a r a c t e r i z e d  

by  t h e   f a c t   t h a t   s a i d   i n t e r n a l   f l a n g e   (37)   i s   p r o v i d e d   w i t h .  

means   to  l o c k   s a i d   i n t e r n a l   f l a n g e   (37)   a g a i n s t   s a i d   f o r m i n g  

. e l e m e n t   ( 3 2 ) .  

7  -   M a c h i n e   to  f o r m   c a g e s   as  in   c l a i m   6  c h a r a c t e r i z e d   by  t h e  

f a c t   t h a t   s a i d   l o c k i n g   means   c o n s i s t s   of   a  c o a x i a l   h a n d w h e e l  

(39)   h a v i n g   an  i n t e r n a l l y   t h r e a d e d   hub  c o o p e r a t i n g   w i t h   a  

t e r m i n a l   t h r e a d e d   p o r t i o n   of   t h e   s a i d   s u p p o r t   s h a f t   ( 3 5 ) .  

8  -   M a c h i n e   to  f o r m   c a g e s   as  in   c l a i m   1  and  in  one  or   a n o t h e r  

of  t h e   c l a i m s   t h e r e a f t e r ,   as  d e s c r i b e d   and  s h o w n  a n d   f o r   t h e  

p u r p o s e   a l l o w e d .  
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