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(S)  Twist  roller  guide  device  for  rolling  mill  use. 

(57)  Atwist  rollerguide  device  includes  a  guide  box  (5),  a  twist 
guide  member  (1)  having  a  twisted  guide  bore  (10)  for  pre- 
liminarily  twisting  the  stock  (W),  and  a  roller  holder  (14), 
supporting  a  pair  of  twist  rollers  (34).  For  minimizing  the 
overall  length  of  the  guide  the  roller  holder  (14)  consists  of  a 
hollow  cylindrical  body  portion  and  two  bearing  plates  (33) 
extending  forwardly  therefrom  to  support  said  twist  rollers 
(34)  therebetween.  The  twist  guide  member  (1)  consists  of  a 
tubular  body  portion  (lb)  and  an  enlarged  inlet  head  portion 
(la)  being  fitted  in  a  bracket  portion  of  the  guide  box  (5)  at  the 

f»  rear  end  thereof.  The  body  portion  (1  b)  of  the  twist  guide 
^   member  (1  )  is  fitted  in  the  body  portion  of  the  roller  holder 

(14),  which  is  firmly  supported  in  a  support  bracket  (65)  of  the 
^   guide  box  (5)  atthe  front  end  thereof.  The  twist  guide  member 
flr)  (1  )  is  beveled  at  its  exit  end  (12)  face  for  being  placed  close  to 

the  twist  rollers  (34). 
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A twist roller guide device includes a guide box (5), a twist 
guide  member  (1)  having  a  twisted  guide  bore  (10)  for  pre- 
liminarily  twisting  the  stock  (W),  and  a  roller  holder  (14), 
supporting  a  pair  of  twist  rollers  (34).  For  minimizing  the 
overall  length  of the  guide  the  roller  holder  (14)  consists  of  a 
hollow  cylindrical  body  portion  and  two  bearing  plates  (33) 
extending  forwardly  therefrom  to  support  said  twist  rollers 
(34)  therebetween.  The  twist  guide  member  (1)  consists  of  a 
tubular  body  portion  (1  b)  and  an  enlarged  inlet  head  portion 
(1 a)  being  fitted  in  a  bracket  portion  of  the  guide  box  (5)  at  the 
rear  end  thereof.  The  body  portion  (1 b)  of  the  twist  guide 
member  (1)  is  fitted  in  the  body  portion  of  the  roller  holder 
(14),  which  is  firmly  supported  in  a  support  bracket  (65)  of  the 
guide  box  (5)  atthe  front  end  thereof.  The  twist  guide  member 
(1)  is  beveled  at  its  exit  end  (12)  face  for  being  placed  close  to 
the  twist  rollers  (34). 





The  present  invention  re la tes   generally  to  r o l l i n g  

apparatus  including  a  p lu ra l i ty   of  rol l ing  mills  arranged  in 

series  for  progressive  rol l ing  of  wire  rods,  steel  s ec t ions ,  

steel  bars  or  the  l ike   stock  mater ia ls .   In  such  rolling  mi l l  

arrangement,  twist  rol ler   guide  devices  are  employed  in  a 

continuous  rolling  operation  in  which  the  stock  being  r o l l e d  

i s  proper ly   twisted  between  each  two  adjacent  ro l l ing  m i l l s  

from  its  state  as  extended  out 'of   the  preceding  mill  so  as  to  

run  into  the  following  mill  in  a  s tate   raised  in  t r ansve r se  

cross  section  ver t ica l ly   or,  as  with  the  case  of  a  stock  of 

rectangular  cross  section,  at  an  angle  of  inc l inat ion  of  45 

degrees  and  the  guide  devices  are  each  arranged  adjacent  t o  

the  exit  of  the  preceding  rol l ing  mill  to  receive  the  stock 

as  extended  therefrom  and  impart-to  the  stock  an  angle  of 

twist  required. -   The  present  invention  re la tes   p a r t i c u l a r l y  

to  twist  ro l ler   guide  devices  of  the  kind  desc r ibed .  

Generally,  in  the  continuous  roll ing  operation  of 

a  set  of  horizontal  roll ing  mills ,   it  is  requis i te   that  the  

stock  bar  extended  from  between  the  working  ro l l s   of  the 

preceding  roll ing  mill  (which  will  be  referred  to  h e r e i n a f t e r  

as  the  f i r s t   roll ing  mill)  and  having  a  longitudinal   axis  of 

cross  section  char  is  horizontal   is  twisted  in  order  that  i t  

may  be  introduced  into  the  rol l   nip  of  the  second  or  following 

roll ing  mill  with  the  c ross - sec t iona l   axis  raised  to  the 

ver t ica l   or  at  an  angle  of  45  degrees .  

An  advanced  form  of  twist  a  ro l le r   guide  device  f o r  

rol l ing  mill  use  includes  a  pair  of  adjustable  top  and  bottom 

twist  ro l lers   which  receives  the  stock  as  extended  from  the 

f i r s t   roll ing  mill  and  having  the  longitudinal   axis  of  cross  



s e c t i o n   h o r i z o n t a l l y   d i r e c t e d   and  g ives   to  the  s tock  a  d e f i n i t e  

angle  of  tw i s t   to  p lace   the  c r o s s - s e c t i o n a l   axis   at  a  p r e d e -  

termined  angle  o f  i n c l i n a t i o n   to  the  h o r i z o n t a l .  

I n  o p e r a t i o n ,   the  s t e e l   bar  o r  o t h e r   s t o c k  r e c e i v e d  

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

g r a d u a l l y   in  accordance   with  the  e x a c t  a n g l e   of  t w i s t   g i v e n  

by  the  pa i red   tw i s t   r o l l e r s  o f   the  guide  device   and  r e a c h e s  

the  r o l l   groove  of  t h e  s e c o n d   r o l l i n g  m i l l ,   assuming  a  s t a t e  

r a i s e d   as  de sc r ibed   above  at  t h e  r o l l   n i p  p o i n t .   With  s u c h  

guide  devices   a r ranged   b e t w e e n  t h e   s u c c e s s i v e   r o l l i n g   m i l l s ,  

the  s tock  is  r o l l e d   p r o g r e s s i v e l y ,   e n t e r i n g  e a c h  o f   the  r o l l i n g  

m i l l s   s t ab ly   in  a  d e f i n i t e   c r o s s - s e c t i o n a l   a t t i t u d e .   T h i s  

makes  i t   p o s s i b l e   at  a l l   t imes  to  ob t a in   a  d e s i r e d   high  q u a l i t y  

p roduc t   having  an  e x a c t  r e d u c e d   c r o s s - s e c t i o n a l   s h a p e  a n d  a r e a .  

Such  t e c h n i q u e   of  t w i s t i n g   a  s tock  b e i n g  r o l l e d   i n t o  

a  r a i s e d   s t a t e   of  c r o s s  s e c t i o n   by  use  of  a  p a i r   of  t w i s t  

r o l l e r s   is  g e n e r a l l y   c o n s i d e r e d   h igh ly   r e l i a b l e  b u t   i n v o l v e s  

some  problems  as  d e s c r i b e d   b e l o w .  

In  the  t w i s t   r o l l e r   guide  dev i ce ,   the  p a i r e d  t w i s t  

r o l l e r s   are  s e t  a n   angle  c o r r e s p o n d i n g   to  the  p r e d e t e r m i n e d  

angle  of  tw i s t   to  be  given  to  the  s t o c k  a n d ,   because   of  t h i s ,  

if   the  stock  a s  e x t e n d e d   out  of  the  f i r s t   r o l l i n g   m i l l   in  a  

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

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

t w i s t   r o l l e r s ,  t h e   forward  end  of  the  s tock   must  come  i n t o  

c o l l i s i o n   with  the  t w i s t   r o l l e r s   and  hence  both  t h e  s t o c k   end  

p o r t i o n   and  the  t w i s t   r o l l e r s   be  h e a v i l y   damaged .  

To  overcome  t h i s   s i t u a t i o n ,   i t   has  been  common 

p r a c t i c e   to  employ  t w i s t   guide  means  having  a  guide  a p e r t u r e  

or  bore  def ined   t h e r e i n   t o  r e c e i v e   the  s tock  as  ex tended   o u t  



of  the  f i r s t   r o l l i n g   m i l l .   The  guide  bore  has  i t s   w a l l  

s u r f a c e   t w i s t e d   so  t ha t   the  s tock  r e ce ived   t h e r e i n   is  g r a d u a l l y  

p r e l i m i n a r i l y   tw i s t ed   be fo re   e n t e r i n g   into  engagement  w i t h  

the  t w i s t   r o l l e r s .   As  w i l l   be  r e a d i l y   noted,   a  d i s t a n c e   o f  

s tock  t r a v e l   exceeding  a  d e f i n i t e   l eng th   is  n e c e s s a r y   f o r  

the  s tock  to  be  tw i s t ed   to  such  an  ex t en t   t ha t   t he re   is  no 

e x c e s s i v e   impact  occur ing  between  the  t w i s t   r o l l e r s   and  t h e  

s tock  r each ing   the  l a t t e r .   On  the  o ther   hand,  the  p a i r e d  

t w i s t   r o l l e r s   are  suppor t ed   by  a  r i g i d   framework  so  a s  t o   be  

able  to  g r i p p i n g l y  h o l d   the  s t r i p   pass ing   at  high  s p e e d  

t h e r e b e t w e e n   thereby   to  i m p a r t  t o   the  stock  a  p r e d e t e r m i n e d  

amount  of  t w i s t ,   overcoming  the  r i g i d i t y   of  the  s tock  m a t e r i a l .  

The  framework  is  of  a  s u b s t a n t i a l   s i ze ,   i n c l u d i n g   a  c e n t e r i n g  

g r ip   mechanism  needed  for   f ine   a d j u s t m e n t   of  the  d i s t a n c e  

between  the  tw i s t   r o l l e r s   to  impar t   an  optimum  angle  of  t w i s t  

to  the  s tock ,   and  is  a r ranged   to  suppor t   the  t w i s t   r o l l e r s  

at  i t s   end  a d j a c e n t   to  the  second  or  next  fo l lowing   r o l l i n g  

m i l l .   The  framework  i t s e l f   is  f i x e d   on  top  of  a  firm  r e s t  

far   o r  s u p p o r t   bed.  Since  the  t w i s t   guide  d e s c r i b e d   above  

and  the  framework  s u p p o r t i n g   the  p a i r e d   t w i s t   r o l l e r s   a r e  

a r r anged   in  s e r i e s   with  each  o t h e r ,   t h e  d i s t a n c e   between  t h e  

s tock  e x i t   of  the  f i r s t   r o l l i n g   mi l l   and  the  p a i r e d   t w i s t  

r o l l e r s ,   t h a t   is ,   the  a x i a l   l e n g t h . o f   the  t w i s t   r o l l e r   g u i d e  

device   used  between  the  r o l l i n g   m i l l s   tends  to  be  c o n s i d e r a b l y  

l a r g e .  

Acco rd ing ly ,   in  the  p a s t   any  r o l l i n g   a p p a r a t u s  

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

as  a  whole  have  a  s u b s t a n t i a l l y   l a rge   ax i a l   l eng th   as  long  a s  

i f   i n c l u d e s   guide  dev ices   of  the  type  d e s c r i b e d   i n t e r p o s e d  

between  the  r o l l i n g   m i l l s .   C o n t r a r i w i s e ,   where  such  r o l l i n g  



a p p a r a t u s   is  i n s t a l l e d   in  l i m i t e d   space,   sometimes  i t   h a s  

been  i m p o s s i b l e   to  ob ta in   between  e a c h  t w o  a d j a c e n t   m i l l s  

a n  a x i a l   d i s t a n c e   enough  to  accomodate  a  gu ide   device   o f  

the  type  d e s c r i b e d   and  f r i c t i o n   guide  means  must  be  r e s o r t e d  

to  at  the  s a c r i f i c e   of  the  r o l l i n g   accuracy   of  the  a p p a r a t u s .  

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

dev ices   o f  t h e   type  d e s c r i b e d   and  is  i n t ended   to  overcome  t h e  

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

The  p r e s e n t   i n v e n t i o n   has  for   i t s   o b j e c t   the  p r o v i s i o n  

of  a  t w i s t   r o l l e r   guide  device   for  r o l l i n g   mil l   u s e  t h e   w h o l e  

l eng th   of  which  is  reduced  to  a  min imum.  

This  o b j e c t   is  a t t a i n e d  b y   a  t w i s t   r o l l e r   guide  d e v i c e  

compr i s ing   the  f e a t u r e s   of  c la im  1. 

The  p r e s e n t  i n v e n t i o n   p r o v i d e s   a  t w i s t   r o l l e r   g u i d e  

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

the  s tock   being  passed   t h e r e t h r o u g h  s o   as  to  impart   t h e r e t o   a  

p r e d e t e r m i n e d   angle   o f  t w i s t   w i t h o u t   s t r a i n .  

The  p r e s e n t   i n v e n t i o n   f u r t h e r   p rov ides   a  t w i s t   r o l l e r  

guide  dev ice   which-has   a  minimized   o v e r a l l   l e n g t h  a n d   is  c a p -  

able  of  g iv ing   an  ex t remely   a c c u r a t e   a n g l e  o f  t w i s t  t o   t h e  

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

o p e r a t e   with  i n c r e a s e d   smoothness  a n d  r o l l i n g   accuracy   so  t h a t  

p r o d u c t s  i m p r o v e d   in  q u a l i t y   are  o b t a i n e d .  

To  a t t a i n   these   f e a t u r e s ,   t h e  t w i s t   r o l l e r   guide  d e -  

vice   of  the  p r e s e n t   i n v e n t i o n   is  c o n s t r u c t e d   and  a r r anged   a s  

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

In  the  guide  dev ice ,   the  t w i s t   guide member,   w h i c h  

is  a r r a n g e d   c lose   to  the  e x i t   of  t h e  f i r s t   r o l l i n g   mi l l   a n d  



has  a  guide  bore  de f ined   t h e r e i n   to  r e ce ive   the  s tock  a s  

extended  out  of  the  r o l l i n g   m i l l ,   is  formed  in  the  f o l l o w i n g  

c o n f i g u r a t i o n ,   for  example,  for  s tocks   of  e l l i p t i c   c r o s s  

s e c t i o n .   S p e c i f i c a l l y ,   the  lower  ha l f   of  the  wall  s u r f a c e  

of  the  guide  bore  c o n s i s t s   of  two  l a t e r a l l y   n e i g h b o r i n g  

r eg ions   both  formed  a r cua te   in  t r a n s v e r s e   cross   s e c t i o n ,  

one  side  reg ion   s e rv ing   as  a  t w i s t i n g   su r face   s l i d i n g l y  

engaging  one  ha l f   p o r t i o n   of  the  bottom  su r face   of  the  s t o c k  

having  a n  e l o n g a t e   e l l i p t i c   or  convex  l e n s - l i k e   cross   s e c t i o n .  

The  o ther   s ide  reg ion   of  the  lower  wall  su r face   of  t h e  g u i d e  

bore  is  r e c e s s e d   more  deeply  than  the  s t o c k - e n g a g i n g   r e g i o n  

to  be  c l e a r   of  the  s tock .   The  top   ha l f   of  the  wall  s u r f a c e  

of  the  guide  bore  is  formed  in  symmetry  with  the  bottom  h a l f  

t h e r e o f   with  r e s p e c t   to  the  c e n t e r   l i ne   of  the  guide  b o r e .  

The  top  and  bottom  s t o c k - e n g a g i n g   s u r f a c e s   of  the  guide  b o r e ,  

which  are  d i a m e t r a l l y   oppos i t e   to  each  o t h e r ,   are  a r c u a t e  

s u r f a c e s   g e n e r a l l y   i n c l i n e d ,   at  the  s t o c k - r e c e i v i n g   end  t h e r e o f ,  

at  the  same  angle  as  the  c o r r e s p o n d i n g   r eg ions   of  the  top  and 

bottom  s u r f a c e s   of  the  s tock  of  e l l i p t i c   c r o s s  s e c t i o n   now 

having  a  h o r i z o n t a l   major  axis  but  extend  h e l i c a l l y   about  t h e  

bore  ax i s ,   being  t w i s t e d   i n c r e a s i n g l y   toward  the  ex i t   end  o f  

the  g u i d e  b o r e ,   to  serve  as  working  s u r f a c e s   e f f e c t i v e   t o  

t w i s t   the  s tock  as  i t   proceeds   t h e r e o n .   Obviously ,   t h e  

c l e a r a n c e   s u r f a c e s   are  a lso   h e l i c a l   along  the  bore  axis  i n  

. t h e   same  f a s h i o n   as  t h e  s t o c k - e n g a g i n g   s u r f a c e s .   In  t h i s  

manner,  the  guide  bore  forms  along  the  major  par t   of  i t s   l e n g t h  

a  t w i s t e d   hole  having  smooth  wall  s u r f a c e s   g r a d u a l l y   t w i s t e d  

along  the  b o r e  a x i s .   The  s tock  once  r e c e i v e d   in  such  t w i s t e d  

hole  o b v i o u s l y   p roceeds   along  t h e  t w i s t e d - w a l l   s u r f a c e s  

t h e r e o f   while  being  t w i s t e d   t h e r e b y .   That  is  to  say,  the  s t o c k  



is  g i v e n  a   d e f i n i t e  a m o u n t   of  p r e l i m i n a r y  t w i s t   du r ing   i t s  

passage   th rough  the  guide  bore .   The  a m o u n t  o f  t w i s t   i m p a r t e d  

to  the  s t o c k  b y   the  t w i s t   guide  is  s e l e c t e d   a t  a   v a l u e  s l i g h t l y  

sma l l e r   than  the  angle  of  t w i s t   o r d i n a r i l y   i m p a r t e d  b y   a  p a i r  

of  t w i s t   r o l l e r s .  

The  guide  bore  has  a  c r o s s - s e c t i o n a l   s i ze   v a r y i n g  

along  i t s   l o n g i t u d i n a l   ax i s .   S p e c i f i c a l l y ,  i t   has  an  i n l e t  

end  p o r t i o n   widely  en l a rged   a d j a c e n t   to  a  guide  p i e c e  p r o v i d e d  

to  g u i d i n g l y   r e c e i v e - t h e   s tock  as  ex tended   from  between  t h e  

working  r o l l s   of  the  f i r s t   r o l l i n g   mi l l   and,  i n s i d e   o f  t h e  

en l a rged   end  p o r t i o n ,   is  reduced  in  c r o s s - s e c t i o n   s i ze   t o  

such  an  e x t e n t   as  t o  a p p r o x i m a t e l y   c o r r e s p o n d  t o   the  c r o s s  

s e c t i o n   of  the  s tock  to  merge  in to   the  t w i s t e d  h o l e   r e g i o n ,  

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

along  i t s   l eng th   r each ing   the  e x i t   end  of  the  g u i d e  b o r e .  

As  d e s c r i b e d   h e r e i n b e f o r e ,   in  t h i s   l a s t   r e g i o n  a r e   f o rmed  

the  t w i s t i n g   and  c l e a r a n c e   s u r f a c e s   of  the  t w i s t   g u i d e .  

In  most  c a se s ,   the  t w i s t   guide  is  of  the  s t r u c t u r e   d i v i d e d  

in to   two,  top  and  bo t tom members ,   which  are  assembled   i n t o  

an  i n t e g r a l   t u b u l a r  b o d y   w i t h  t h e   aid  of  a n  a p p r o p r i a t e   f r a m e  

s t r u c t u r e .  

On  the  o ther   hand,  the  p a i r e d   top  and  bottom  t w i s t  

r o l l e r s   are  r o t a t a b l y   suppor t ed   on  a  g u i d e  b o x   at  i t s   f o r w a r d  

end  p o r t i o n   by  means  of  a  p a i r   of  spaced  b e a r i n g   b r a c k e t  

p l a t e s   p rov ided   on  the  o p p o s i t e   s ides   of  a  r o l l e r   h o l d e r ,  

which  is  suppor t ed   by  the  guide  box,  w h i c h  i n   turn   is  mounted  

on  a  r e s t   bar .   The  pa i r ed   t w i s t   r o l l e r s   are  each  of  t h e  

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

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

one  over  the  o the r   s y m m e t r i c a l l y   in  a x i a l l y   o p p o s i t e   d i r e c t i o n s .  



According  to  a  c h a r a c t e r i s t i c   f e a t u r e   of  the  p r e s e n t  

i n v e n t i o n ,   the  r o l l e r   ho lder   is  made  i n  t h e   form  o f  a   h o l l o w  

c y l i n d r i c a l   member  to  f i t t i n g l y   r e c e i v e   the  e x i t   s ide  p o r t i o n  

of  the  t u b u l a r   body  of  the  t w i s t   guide  whereby  the  e x i t   end  

of  the  l a t t e r   is  h e l d  i n   c l o s e l y   spaced  o p p o s i t e   r e l a t i o n   t o  

the  p a i r e d   top  and  bottom  t w i s t   r o l l e r s .  

The  guide  box  is  extended  at  i t s   end  a d j a c e n t   t o  

the  f i r s t   r o l l i n g   mil l   toward  the  l a t t e r   and  is  formed  on  t h e  

extended  end  p o r t i o n   with  a  s u p p o r t  b a s e   adapted  to  r e c e i v e  

the  a d j a c e n t ,   i n l e t   end  p o r t i o n   of  the  t w i s t   guide  whe reby  

not  only  the  t w i s t   guide  is  s u p p o r t e d   with  i n c r e a s e d   s t a b i l i t y  

but  the  whole  dev ice   can  r e a d i l y   be  made  c o m p a c t .  

F u r t h e r ,   in  the  dev ice ,   the  p a i r e d   t w i s t   r o l l e r s   a r e  

mounted  on  a  p a i r   of  top  and  bottom  e c c e n t r i c   s h a f t s   e x t e n d i n g  

between  the  b e a r i n g   b r a c k e t   p l a t e s   and  each  suppor t ed   at  one 

end  on  the  r e s p e c t i v e   bea r ing   b r a c k e t   p l a t e   by  means  of  a 

bea r ing   s l eeve   or  bushing  r o t a t a b l y   f i t t e d   t h e r e i n .   In  o r d e r  

to  enab le   the  two  bea r i ng   s l e e v e s   to  be  a d j u s t e d   in  a n g u l a r  

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

c o n t r o l   mechanism  is  p rov ided .   The  hollow  c y l i n d r i c a l   p o r t i o n  

of  the  r o l l e r   h o l d e r ,   having  a  c y l i n d r i c a l   ou te r   p e r i p h e r a l  

s u r f a c e ,   is  r o t a t a b l y   suppor ted   in  a  c y l i n d r i c a l   bore  formed 

in  the  guide  box  and  a  worm  gear  p l a t e   is  p rov ided   on  a  f l a n g e  

formed  on  the  hol low  c y l i n d r i c a l   ho lde r   p o r t i o n   for  mesh ing  

engagement  with  a  worm  r o t a t a b l y   mounted  on  the  guide  b o x .  

With  such  a d d i t i o n a l   a r r angemen t ,   not  only  the  d i s t a n c e   be tween  

the  axis   of  the  pa i r ed   tw i s t   r o l l e r s   can  be  changed  but  a l s o  

the  angle  of  i n c l i n a t i o n   of  the  bea r i ng   b r a c k e t   p l a t e s   i s  

a d j u s t a b l e   and  the  angle  of  t w i s t   to  be  given  to  the  stock  by  

the  t w i s t   r o l l e r s   can  be  f i n e l y   a d j u s t e d   with  i n c r e a s e d   e a s e .  



The  above  and  o the r   o b j e c t s ,   f e a t u r e s   and  a d v a n t a g e s  

of  the  p r e s e n t   i n v e n t i o n   w i l l   become  a p p a r e n t   from  the  f o l l o w -  

ing  d e s c r i p t i o n   when  taken  i n  c o n j u n c t i o n   with  the  accompany ing  

d rawings ,   which  i l l u s t r a t e   a  p r e f e r r e d   embodiment  of  t h e  

i n v e n t i o n .  

In  the  d r a w i n g s :  

Fig.   1  is  a  s ide   e l e v a t i o n a l   view  of  a  t w i s t   r o l l e r  

guide  dev ice   embodying  the  p r i n c i p l e s  o f   the  p r e s e n t   i n v e n t i o n ,  

as  employed  in  combina t ion   wi th   an  e n t r a n c e   r o l l e r   guide  o f  

a  r o l l i n g   m i l l ;  

Fig.   2  is  a  plan  view  of  the  t w i s t   r o l l e r   g u i d e  

d e v i c e ;  

Fig.   3  is  a  f r a g m e n t a r y   f r o n t   v i e w ,  p a r t l y   i n  c r o s s  

s e c t i o n ,   of  the  same; 

Fig.   4  is  a  l o n g i t u d i n a l   c r o s s - s e c t i o n a l   view  o f  t h e  

t w i s t   guide  of  the  guide  dev ice   shown  in  F igs .   1  to  3,  t a k e n  

along  the  l i n e   IV-IV  i n  F i g s .   1,  5,  6  and  7 ;  

Fig.   5  is  a  r ea r   view  of  the  t w i s t   gu ide ,   taken  on 

the  p lane   of  the  c h a i n - d o t t e d   l i n e   V-V  of  Fig.   4  look ing   i n  

the  d i r e c t i o n   i n d i c a t e d   by  the  a r r o w s ;  

Fig.   6  is  a  c r o s s - s e c t i o n a l   view  of  the  same,  t a k e n  

along  the  c h a i n - d o t t e d   l i ne   VI-VI  i n  F i g .   4;  and  

Fig.   7  is  a  f r o n t   e l e v a t i o n a l  v i e w   of  t h e  t w i s t  g u i d e ,  

taken   on  the  p lane   of  the  c h a i n - d o t t e d   l i ne   VI I -VI I   of  Fig.   4 ,  

look ing   in  the  d i r e c t i o n   i n d i c a t e d   by  the  a r r o w s .  



In  Fig.   1,  r e f e r e n c e   numeral  50  i n d i c a t e s   a  pa i r   o f  

working  r o l l s   of  the  f i r s t   r o l l i n g   m i l l  a n d   the  s tock  s t e e l  

W  as  d e l i v e r e d   t h e r e f r o m ,   shown  in  th i s   embodiment  as  h a v i n g  

a  f l a t t e n e d ,   e l o n g a t e   e l l i p t i c   c ross   s e c t i o n ,   is  r e c e i v e d  

f i r s t   in  a  t w i s t   guide  I  and,  p a s s i n g   through  a  p a i r   of  t o p  

and  bottom  t w i s t   r o l l e r s   34,  shown in   c h a i n - d o t t e d   l i n e s ,   i s  

d i r e c t e d   to  an  i n l e t   r o l l e r   guide  60  provided  to  g u i d e  t h e  

s tock  in to   the  second  r o l l i n g   m i l l   not  shown.  The  s tock  W 

r o l l e d   by  the  working  r o l l s   50  is  r ece ived   in  the  t w i s t   g u i d e  

1  in  the  s t a t e   as  d e l i v e r e d   with  the  major  axis  of  the  e l l i p t i c  

c ross   s e c t i o n   held  h o r i z o n t a l   and  is  given  a  p r e d e t e r m i n e d  

angle  of  t w i s t   by  the  pa i r ed   t w i s t   r o l l e r s   34,  as  i n d i c a t e d  

by  the  broken  l i n e s ,   be fo re   e n t e r i n g   the  i n l e t   r o l l e r   guide  60.  

In  the  l a t t e r ,   the  stock  is  p r o g r e s s i v e l y   t w i s t e d ,   as  i t  

p r o c e e d s ,   in  acco rdance   with  the  angle  of  tw i s t   of  the  i n l e t  

r o l l e r   guide  60  so  tha t   when  l e a v i n g   the  guide  60  the   s t o c k  

has  i t s   major  c r o s s - s e c t i o n a l   axis   d i r e c t e d   s u b s t a n t i a l l y  

v e r t i c a l ,   as  i n d i c a t e d   in  the  r i g h t - h a n d   end  of  Fig.  1 .  

That  is  to  say,  the  stock  is  t w i s t e d   so  as  to  assumes  a  v e r t i c a l  

a t t i t u d e   a t  i t s   forward  end  a t  t h e   i n s t a n t   when  i t   r e a c h e s  

the  r o l l   groove  of  the  second  r o l l i n g   m i l l .  

R e f e r r i n g   to  F igs .   1,  2  and  4,  the  t w i s t   guide  1 

has  a  guide  bore  10  formed  t h e r e i n   which  extends  a x i a l l y  

through  i t s   body  in  the  d i r e c t i o n   of  the  pass  l i n e .  

Prov ided   on  the  t w i s t   guide   I  at  i t s   i n l e t   end  a r e  

a  pa i r   of  upper  and  lower  guide  p i ece s   11,  which  t o g e t h e r  

d i f i n e   a  guide  opening  e f f e c t i v e   to  ca tch   the  incoming  s tock  W, 

and  a  pa i r   of  upper  and  lower  guide   p r o j e c t i o n s   2,  which  s e r v e  

to  p r e v e n t   the  s tock  from  being  withdrawn  out  of  the  g u i d e  



bore  as  w h e n  i t   remains   more  o r  l e s s   c l o s e l y   stuck  in  t h e  

r o l l   g r o o v e  o f   working  r o l l s   50.  As  i l l u s t r a t e d ,   the  g u i d e  

p r o j e c t i o n s   are  each  extended  in to   the  r o l l   g r o o v e  i n   t h e  

a d j a c e n t   one  of  the  working  r o l l s   50  and  formed  with  a  g u i d e  

su r face   e x t e n d i n g  a l o n g   t h e  w a l l   su r f ace   of  the  r o l l   g r o o v e  

in  a  d i r e c t i o n   t a n g e n t i a l   t h e r e t o   and  with  a  minimum  s p a c i n g  

t h e r e f r o m .  

As  observed  from  F igs .   4  and  5,  the  g u i d e  b o r e   h a s  

an  i n l e t   opening  101  of  s u b s t a n t i a l   s ize   which  is  h o r i z o n t a l l y  

e l o n g a t e   and  extends   i n t o  t h e   somewha t  en l a rged   h e a d  p o r t i o n  

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

to  merge  into  a  t w i s t e d   p o r t i o n   o f  t h e   guide  bore ,   w h i c h  w i l l  

be  d e s c r i b e d   below.  The  t w i s t e d   bore  p o r t i o n ,   c o n s t i t u t i n g  

the  most  pa r t   of  the  guide  bore  10,  is  a  through  hole  h a v i n g  

a  t r a n s v e r s e   cross   s ec t i on   e l o n g a t e d  g e n e r a l l y   in  a  h o r i z o n t a l  

d i r e c t i o n ,   as  s h o w n  i n  F i g s .   5,  6  a n d  7 .   S p e c i f i c a l l y ,   a b o u t  

one  ha l f   ( i n  F i g .   5,  the  r i g h t - h a n d   hal f )   of  t h e  l o w e r   h a l f  

p o r t i o n   of  the  t w i s t e d   through  hole  i s  d e f i n e d   by an  a r c u a t e  

w a l l  s u r f a c e   10a,  c o r r e s p o n d i n g  t o   the  r i g h t - h a n d   l o w e r  h a l f  

p o r t i o n   of  t h e  c r o s s   s e c t i o n  o f   t h e - s t o c k   W,  while   the  o t h e r  

ha l f   of  the  lower  ha l f   hole  p o r t i o n   is  d e f i n e d  b y   an  a r c u a t e  

c l e a r a n c e   s u r f a c e   10b,  which  is  se t   more  deep ly   than  the  s u r f a c e  

10a .   The  upper  ha l f   po r t i on   of  the  t w i s t e d   hole   is  formed  i n  

symmetr ica l   r e l a t i o n  t o  t h e   lower  ha l f   p o r t i o n   with  r e s p e c t  

to  the  l o n g i t u d i n a l  a x i s   of  the  t w i s t e d   hole ,   the  l e f t - h a n d  

and  r i g h t - h a n d   ha lves   of  the  upper  ha l f   hole  p o r t i o n  b e i n g  

r e s p e c t i v e l y   de f ined   by  an  a r c u a t e   s u r f a c e   10a  and  a  c l e a r a n c e  

s u r f a c e   lOb.  

As  shown  in  Fig.  5,  the  upper  and  lower  a r c u a t e   w a l l  

s u r f a c e s   10a  of  the  t w i s t e d   ho le ,   which  are  d i a m e t r a l l y  



o p p o s i t e   to  each  o the r ,   are  g e n e r a l l y   i n c l i n e d   at  the  i n l e t  

end  t h e r e o f   at  the  same  angle  as  t ha t   of  the  c o r r e s p o n d i n g  

s u r f a c e   r eg ions   of  the  stock  W  as  e n t e r i n g   the  tw i s t ed   h o l e  

with  i t s   major  c r o s s - s e c t i o n a l   axis   h o r i z o n t a l l y   d i r e c t e d  

and  are  i n c r e a s i n g l y   t w i s t e d   a l o n g  t h e   hole  axis  toward  t h e  

e x i t   end  12  of  the  t w i s t e d   ho le ,   as  seen  in  F igs .   4  and  7, 

t h e i r   angle  o f  i n c l i n a t i o n   va ry ing   i n c r e a s i n g l y   to  a t t a i n  

a  d e f i n i t e   value  at  the  hole  ex i t   end  12,  to  serve  the  p u r p o s e  

of  g r a d u a l l y   t w i s t   the  stock  coming  in to   s l i d i n g   engagement  

with  such  hole  wall  s u r f a c e s .   I t   goes  w i thou t   saying  t h a t  

the  c l e a r a n c e   s u r f a c e s   10b  are  a l so   i n c r e a s i n g l y   tw i s t ed   i n  

acco rdance   with  the  t w i s t   of  the  working  s u r f a c e s   10a  t o  

complete   the  t w i s t e d   ho le .   In  t h i s   manner,  the  t w i s t e d   h o l e  

is  as  a  whole  g r a d u a l l y   and  smoothly  t w i s t e d ,   forming  a  m a j o r  

p o r t i o n   of  the  guide  bore  10  ex t end ing   a d j a c e n t  t o   the  e x i t  

end  t h e r e o f .   As  i l l u s t r a t e d ,   t he re   is  p r o v i d e d  a   l a t e r a l l y  

ex tend ing   groove  on  each  side  of  the  t w i s t e d   hole  between  t h e  

a d j a c e n t   working  and  c l e a r a n c e   s u r f a c e s   10a  and  10b.  The  s i d e  

grooves  are  formed,  in  cases  where  the  t w i s t   guide  i s  made  a s  

by  c a s t i n g   in  a  form  d iv ided   in to   two  s e p a r a t e   top  and  b o t t o m  

h a l v e s ,   as  in  t h i s   example,  s u b s t a n t i a l l y   in  the  p l a n e  i n   which  

the  two  ha lves   abut  on  each  o t h e r .   These  g rooves ,  a re   i n t e n d e d  

to  serve  the  purpose   of  p r e v e n t i n g   the  fo rmat ion   of  a  s h a r p -  

edged  shou lde r   on  each   hole  s ide  at  the  j u n c t i o n   of  the  a d j a c e n t  

t w i s t i n g   and  c l e a r a n c e   s u r f a c e s   10a  and  10b  which  may  i m p a i r  

the  s tock  or  the  wall  s u r f a c e s   of  the  t w i s t e d   h o l e .  

The  two  ha l f   s e c t i o n s   of  the  t w i s t   guide  1  a r e  

assembled  t o g e t h e r   in  p r o p e r l y   a d j u s t e d   r e l a t i v e   p o s i t i o n s   t o  

de f ine   a  guide  bore  10  e x a c t l y   in  s p e c i f i e d   c o n f i g u r a t i o n .  

For  example,  as  seen  in  F igs .   5,  6  and  7,  a  r e c t a n g u l a r   c lamp 



frame  is  f i t t e d   over  t h e  f r o n t   end  of  the  head  p o r t i o n   o f  

the  t w i s t  g u i d e   1  to   f ix   four  s u p p o r t   beams  41  i n  p l a c e ,  

which  are  held  p r e v i o u s l y   a g a i n s t   t h e  b o d y   o f  t h e   t w i s t   g u i d e  

at  four  c o r n e r s   t h e r e o f ,   so  t h a t   the   guide  body  is  a s s e m b l e d  

in to   an  i n t e g r a l  t u b u l a r   u n i t .  

The  t u b u l a r   body  of  t w i s t   guide  1  i s ,   as  seen  i n  

.  F i g s .   1  and  7,  beve l ed   at  t h e  e x i t   end  12  at  l e a s t  a t   the  t o p  

and  b o t t o m  o f  t h e  e n d   face  so  t h a t   the  e x i t   of  the  guide  b o r e  

1 0   ( t ha t   i s ,   of  the  t w i s t e d   hole)  may  be  p laced   f u l l y   c l o s e  

to  a  pa i r   of  top  and  bottom  t w i s t  r o l l e r s   3 4 ,  w h i c h   wi l l   b e  

d e s c r i b e d   below.  The  major  p o r t i o n  1 b   of  the  body  of  t w i s t  

guide  1,  which  l i e s  a d j a c e n t   to  the  e x i t   end  t h e r e o f ,   is  made 

sma l l e r   in  o u t s i d e   d i ame te r   than  the  head  p o r t i o n   la  of  t h e  

t w i s t   guide  for  conven ience   of  f i t t i n g   c o n n e c t i o n   with  t h e  

t w i s t   r o l l e r   a s s e m b l y .  

S p e c i f i c a l l y ,   r e f e r r i n g  t o   F igs .   1,  2  and  3,  t h e  

pa i r ed   t w i s t   r o l l e r s   34  are  s u p p o r t e d   by  a  r o l l e r   ho lde r   14 

w h i c h  i n   tu rn   is   suppor t ed   on a  guide  box  of  s t u r d y   s t r u c t u r e ,  

5 .   On  the  u n d e r s i d e   of  the  g u i d e  b o x  5  i s   f i rm ly   secured  a  

bed  p l a t e   o f  t r a p e z o i d i a l   c ros s   s e c t i o n ,   6 ,  wh ich   i s  f i r m l y  

secured   to  the  top  of  a  r e s t  b a r   20  with  one  of  the   o p p o s i t e  

s ide   edge  p o r t i o n s  o f   the  bed  p l a t e   6  t i g h t l y   f i t t e d   in  a  

r e c e s s e d   groove  24  f o r m e d  a t  t h e   top  o f  r e s t   bar  20  o n  o n e  

s ide   t h e r e o f ,   the  o the r   s ide  edge  p o r t i o n   of  bed  p l a t e   6 

being  c l a m p e d  a g a i n s t   the  r e s t - b a r   20  by  means-of   a  U - s h a p e d  

clamp  p iece   21.  R e f e r e n c e  n u m e r a l   2 2  i n d i c a t e s   a  c l a m p -  

t i g h t e n i n g   nut  and  23  a  s ide  groove  f o r m e d  i n   t h e  a d j a c e n t  

s ide   of  r e s t   bar  20  to  r e c e i v e  o n e  o f   the  two  l e g s  o f   c lamp 

p iece   21 .  

R e f e r r i n g   again  to  F igs .   1,  2  a n d  3 ,  t h e   r o l l e r  



holder   14  is  p rovided   on  the  o p p o s i t e   s ides  of  i t s   f o r w a r d  

stock  e x i t   end  p o r t i o n   with  a  pa i r   of  f l a t   bear ing   p l a t e s   33 

tha t   extend  in  p a r a l l e l   l o n g i t u d i n a l l y   of  the  r o l l e r   h o l d e r  

14  to  de f i ne   a  v e r t i c a l   space  t h e r e b e t w e e n   in  which  t h e  

pa i red   top  and  bottom  tw i s t   r o l l e r s   34  are  r o t a t a b l y   s u p p o r t e d .  

The  t w i s t   r o l l e r s   34  are  each  of  the  known  form  c o n s i s t i n g   o f  

two  ax ia l   ha l f   s e c t i o n s ,   one  c y l i n d r i c a l   in  shape  and   t h e  

o ther   f l a r i n g   or  d i v e r g i n g   t he re f rom  in  f r u s t o c o n i c a l   s h a p e .  

As  seen  in  F igs .   2  and  3,  the  t w i s t   r o l l e r s   34  are  a r r a n g e d  

one  over  the  o t h e r   in  a x i a l l y   o p p o s i t e   d i r e c t i o n s ,   tha t   i s ,  

in  ax i a l   o r i e n t a t i o n   oppos i t e   to  each  other   so  t ha t   t h e  

f r u s t o c o n i c a l   s e c t i o n s   of  the  r e s p e c t i v e   t w i s t   r o l l e r s   34 

e f f e c t i v e l y   c o o p e r a t e   to  tw i s t   the  s tock  W. 

In  the  embodiment  i l l u s t r a t e d ,   the  pa i red   t w i s t  

r o l l e r s   34  are  r o t a t a b l y   mounted  on  a  pa i r   of  e c c e n t r i c   s h a f t s  

32,  which  are  f ixed   at  one  end  to  r e s p e c t i v e  b e a r i n g   s l e e v e s  

or  bush ings   38  (only  one  of  which  is  shown  in  f ig .   3) in  r a d i a l l y  

o p p o s i t e l y   o f f s e t   r e l a t i o n   t h e r e t o .   The  two  bea r ing   s l e e v e s  

38  are  r o t a t a b l y   f i t t e d   in  the  r e s p e c t i v e   bea r ing   p l a t e s   33 

at  d i f f e r e n t   v e r t i c a l   l o c a t i o n s ' t h e r e o n .   A  pa i r   of  r i g h t -  

handed  and  l e f t - h a n d e d   worm  wheels  35  (Figs.   2  and  3)  a r e  

f i x e d l y   secured  to  the  outer   ends  of  upper  and  lower   b e a r i n g  

s l eeves   3 8 ,  r e s p e c t i v e l y ,   and  are  held  in  mesh  r e s p e c t i v e l y  

with  r i g h t - h a n d e d   and  l e f t - h a n d e d   worms  36  f ixed  by  mounted  on 

a  common  mandrel  37,  which  is  j o u r n a l e d   in  a  b r a c k e t   39  p r o v i d e d  

t h e r e f o r .   With  t h i s   a r rangement ,   i t   wi l l   be  r e a d i l y   n o t e d  

tha t   the  s h a f t s   of  two  tw i s t   r o l l e r s   34  can  be  v e r t i c a l l y  

d i s p l a c e d   s y m m e t r i c a l l y   with  each  o t h e r ,   by  tu rn ing   the  m a n d r e l  

37  about  i t s  a x i s ,   for   example,  by  app ly ing   a  tool   such  a s  

a  wrench  to  the  square  head  of  the  mandrel  37  formed  at  one  



end  t h e r e o f .  

The  p r e s e n t   i n v e n t i o n   is  c h a r a c t e r i z e d   i n  t h a t  

the  r o l l e r   ho lde r   14,  s e rv ing   to  suppor t   the  p a i r e d   t w i s t  

r o l l e r s   34,  has  a  body  p o r t i o n   formed  in  hollow  c y l i n d r i c a l  

shape  to  f i t t i n g l y   r e c e i v e   the  a x i a l l y  f o r w a r d   p o r t i o n   o f  

the  t u b u l a r   body  of  t w i s t   guide  1 .  

As  i l l u s t r a t e d   in  Fig.  1,  the  hollow  c y l i n d r i c a l  

p o r t i o n   of  the  r o l l e r   ho lde r   14  has  a  c y l i n d r i c a l   o u t e r  

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

suppor t   b r a c k e t   65  formed  i n t e g r a l l y   on  t h e  g u i d e   box  5 

a d j a c e n t  t o   t h e  f o r w a r d   end  t h e r e o f .   The  r o l l e r   ho lde r   body 

is  formed  a t  t h e   forward  end  t h e r e o f   with  a  r a d i a l   f l ange   140,  

which  is  held  on  the  f r o n t   e n d  f a c e   of  the  suppo r t   b r a c k e t   65,  

and  c a r r i e s   stop  screws  1 9  s e t   t o  e n g a g e   the  r ea r   end  face  o f  

the  b r a c k e t   65  so  t h a t   the  r o l l e r   ho lde r   14  i s  s e c u r e l y   h e l d  

in  place  a g a i n s t   a x i a l   d i s l o c a t i o n   r e l a t i v e   to  the  s u p p o r t  

b r a c k e t .  

T h e  f l a n g e   p o r t i o n   140  of  r o l l e r   h o l d e r   14  i s  

extended  upwardly  at  i t s   top  to  form  a  worm wheel  s e g m e n t  1 4 1  

t h e r e o n ,   which  is  p laced   in  mesh  with  a  worm  1 6  f i x e d l y  

mounted  on  a  s h a f t   j o u r n a l e d   at  i t s   o p p o s i t e   ends  in  r e s p e c t i v e  

bea r i ng   b r a c k e t s   15,  which  are  p rov ided   o n  t o p  o f   the  s u p p o r t  

b r a c k e t   65.  As  w i l l   r e a d i l y   be  no ted ,   when  the   worm  s h a f t  

is  tu rned ,   the  r o l l e r   ho lde r   14  r o t a t e s   a b o u t  t h e   axis   o f  

the  c y l i n d r i c a l   ou te r   p e r i p h e r a l   su r f ace   of  i t s  h o l l o w   c y l i n d r i c a l  

body  p o r t i o n .   Refe rence   numeral  17  i n d i c a t e s   the  s q u a r e -  

headed  o p p c s i t e   ends  of  the  worm  s h a f t  a n d   18,  p o s i t i o n i n g   n u t s  

t h e r e o n .  

The  guide  box  5  is  r e a r w a r d l y   ex tended   to  f o r m  a  

U-shaped  b r a c k e t   p o r t i o n   des igned   to  suppor t   the  e n l a r g e d  



head  p o r t i o n   la  of  the  tw i s t   guide  d e s c r i b e d   above.  R e f e r e n c e  

numeral  55  i n d i c a t e s   r e t a i n e r   p l a t e   means  secured   to  the  t o p  

of  the  U-shaped  b r a c k e t   p o r t i o n   by  b o l t s   7 .  

In  the  dev ice   d e s c r i b e d ,   the  t w i s t   guide  1 ,  

s u p p o r t e d   t o g e t h e r   with  the  r o l l e r   ho lde r   14  on  the  guide  box 

5  secured   to  the  t o p  o f   r e s t   bar  20,  is  a p p a r e n t l y   held  w i t h  

the  axis   of  i t s   guide  bore  10  c o i n c i d i n g   with  the  pass  l i n e  

of  the  r o l l i n g   m i l l s ,   with  which  a l so   the  axis   of  the  h o l l o w  

c y l i n d r i c a l   p o r t i o n   of  the  r o l l e r   ho lde r   14  c o i n c i d e s .  

F u r t h e r ,   i t   is  to  be  noted  t ha t   the  top  and  bottom  b e a r i n g  

s l e e v e s   38  f i t t e d   to  r e s p e c t i v e   b e a r i n g   p l a t e s   33  a r e  h e l d  

i n  p o s i t i o n s   symmet r ica l   with  each  o the r   with  r e s p e c t   to  t h e  

pass  l i n e .   , 

A c c o r d i n g l y ,   as  long  as  the  t w i s t   guide  1  is  a x i a l l y  

p o s i t i o n e d   with  i t s   beve led   ex i t   end  12  held  as  c l o s e l y   a s  

p o s s i b l e   to  the  p a i r e d   t w i s t   r o l l e r s   34,  the  e x i t   end  o p e n i n g  

of  guide  bore  10  is  c e n t e r e d   on  the  pass  l ine   e x t e n d i n g  

th rough   the  t w i s t   r o l l e r   s e t  a n d   at  a  p o i n t  f u l l y   c l o s e  

t h e r e t o .   On  the  o the r   hand,  the  i n l e t   end  r e g i o n  o f   t w i s t  

guide  1  is  a r r a n g e d ,   as  d e s c r i b e d   p r e v i o u s l y ,   with  i t s   g u i d e  

p r o j e c t i o n s   20  held  ex t r eme ly   c l o se   to  the  working  r o l l s   50 

of  the  f i r s t   r o l l i n g   m i l l .   I t   w i l l   be  a p p a r e n t   t h a t   t h e  

r e s t   arm  20  se rves   to  suppor t   the  whole  a s s e m b l y  o f   the  t w i s t  

r o l l e r   guide  dev ice   of  the  p r e s e n t   i n v e n t i o n .  

In  o p e r a t i o n ,   the  s tock  W  as  ex tended   from  be tween  

the  working  r o l l s   50  is  immed ia t e ly   r e c e i v e d   in  the  t w i s t  

guide  1,  is  p r e l i m i n a r i l y   t w i s t e d   as  i t   p roceeds   t h e r e t h r o u g h  

s l i d i n g l y   engaging  the  t w i s t e d   s u r f a c e s   10a,  and  then  is  f e d  

out  of  the  ex i t   end  12  of  t w i s t   guide  1  in to   the  pa i r   o f  

t w i s t   r o l l e r s   34,  which  are  p o s i t i o n e d   ex t r eme ly   c lose   t o  



the  e x i t   end  12.   As  s t a t e d   b e f o r e ,   the  angle  of  t w i s t  g i v e n  

to  the  s tock W by  the  t w i s t   guide  is  smal le r   t h a n  t h a t  

o r d i n a r i l y  g i v e n   t h e r e t o   by  t w i s t   r o l l e r s  3 4 .  

The  pa i r ed   t w i s t   r o l l e r   34  g ive   the  stock W  a 

p r e d e t e r m i n e d   angle  of  t w i s t   t h a t   can  b e  f i n e l y  a d j u s t e d ,  

for  example,  b y  t u r n i n g   the  b e a r i n g  s l e e v e s  3 8   a n d / o r  t h e   r o l l e r  

holder   1 4 .  

As  the  angle  of  t w i s t   g iven  to  the  s tock  W  b y  t h e  

twis t   r o l l e r s  i s   l a r g e r   than  t h a t   p r e l i m i n a r i l y   g i v e n  t h e r e t o  

by  the  t w i s t  g u i d e  1 ,   the  s tock   once  r e a c h i n g  t h e   tw i s t   r o l l e r s  

34  remains  no  longer  in  the  s t a t e  t i g h t l y  e n g a g i n g   t h e  t w i s t e d ,  

w o r k i n g   s u r f a c e s  o f   the  t w i s t  g u i d e .   The  s t o c k ,   l eav ing   t h e  

t w i s t   r o l l e r s ,   proceeds   while   t u r n i n g   in  accordance   with  t h e  

angle  of  t w i s t   f i n a l l y   given  t h e r e t o   and  r e a c h e s  t h e   e n t r a n c e  

of  the  second  r o l l i n g   mi l l   with  the  major  axis   of  i t s  c r o s s  

s ec t i on   h e l d  v e r t i c a l   as  l o n g  a s   the  given  angle  of  t w i s t   i s  

c o r r e c t .  

In  c o n v e n t i o n a l   t w i s t   r o l l e r  g u i d e   d e v i c e s ,   a  t w i s t  

guide  has  been  p rovided   which  t akes   the  f o r m  o f  a   s e p a r a t e  

pa r t   having  a  r e q u i r e d  l e n g t h   and  s u p p o r t e d  a d j a c e n t  t o   t h e  

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

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

tw i s t   r o l l e r s  o n  i t s  f o r w a r d   end  p o r t i o n .  W i t h  t h i s   a r r a n g e -  

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

r o l l i n g   mi l l   be  spaced  from  each  o t h e r   s u b s t a n t i a l l y  b y   a  

d i s t a n c e   enough  to   accommodate  the   whole  l e n g t h  o f   the  t w i s t  

guide  t h e r e b e t w e e n .   I n  a d d i t i o n ,  t h e   d i s t a n c e  b e t w e e n   t h e  

twis t   guide  and  the  t w i s t   r o l l e r s   must  be  o f   a  l ength   e n a b l i n g  

arrangement   of  t h e  s u p p o r t   f r a m e .  

I n  c o n t r a s t  t o   t h i s ,   in  t h e  d e v i c e  o f   t h e  p r e s e n t  



i n v e n t i o n ,   t he re   is  no  need  f o r  a n y   ex t r a   space  between  t h e  

ex i t   of  the  f i r s t   r o l l i n g   mil l   and  the  pa i r ed   t w i s t   r o l l e r s  

34  beyond  the  net  l ength   r e q u i r e d   for  the  t w i s t e d   s u r f a c e s  

of  t w i s t  g u i d e   I  to  impart   a  d e s i r e d   p r e l i m i n a r y   t w i s t   t o  

the  s tock .   A c c o r d i n g l y ,   the  whole  of  the  device   can  be  

assembled  in  a  l eng th   much  reduced  compared  with  c o n v e n t i o n a l  

d e v i c e s .  

F u r t h e r ,   in  t h e  d e v i c e   of  the  p r e s e n t   i n v e n t i o n ,  

s ince  the  t w i s t   guide  1  has  a  l e n g t h   enough  to  impart   to  t h e  

stock  a  d e s i r e d   p r e l i m i n a r y   t w i s t   and  the  s tock  l eav ing   t h e  

ex i t   end  of  i t s   t w i s t e d   hole  is  immedia te ly   fed  to  the  p a i r e d  

tw i s t   r o l l e r s ,   t h e r e   is  no  danger  t h a t   the  stock  be  u n d e s i r a b l y  

deformed  on  i t s   way  or  i t s   i n t r o d u c t i o n   to  the  pa i r ed   t w i s t  

r o l l e r s   f a i l .  

I t   w i l l   be  apparen t   t h a t   the  tw i s t   r o l l e r   g u i d e  

device   of  the  p r e s e n t   i n v e n t i o n   e n a b l e s ,   because  of  i t s   r e d u c e d  

l eng th ,   a  s u b s t a n t i a l   r e d u c t i o n   in  d i s t a n c e   between  the  f i r s t  

and  second  r o l l i n g   m i l l s   and  thus  makes  i t   p o s s i b l e   to  m i n i m i z e  

the  t o t a l   l eng th   of  the  pass  l i ne   in  any  number  of  r o l l i n g   m i l l s  

a r ranged   in  s e r i e s .  

A  f u r t h e r   advantage  of  the  p r e s e n t   i n v e n t i o n   is  t h a t  

i t   enab les   use  of  a  h igh ly   a c c u r a t e   s tock  guide ,   of  the  t w i s t  

r o l l e r   type,   between  two  r o l l i n g   m i l l s   a r ranged   r a t h e r   c l o s e l y  

to  each  o t h e r .  

Though  one  p r e f e r r e d   embodiment  of  the  p r e s e n t   i n v e n t i o n  

has  been  shown  and  d e s c r i b e d ,   i t   w i l l   be  appa ren t   to  t h o s e  

s k i l l e d   in  the  a r t   t h a t   va r ious   changes  and  m o d i f i c a t i o n s   may 

be  made  t h e r e i n   wi thou t   d e p a r t i n g   from  the  s p i r i t   of  the  i n v e n t i o n  

or  the  scope  of  the  appended  c l a i m s .  



S h o r t l y  s u m m a r i z e d   the  i n v e n t i o n   compr ises   a 

tw i s t   r o l l e r   guide  h a v i n g  a   minimized  o v e r a l l  l e n g t h ,  

i nc lud ing   a  guide  box,  a  t w i s t   guide  member  having  a  t w i s t e d  

through  bore  f o r  g i v i n g   p r e l i m i n a r y   t w i s t   t o  t h e  s t o c k   p a s s i n g  

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

c y l i n d r i c a l   body  p o r t i o n   and  a  pa i r   of  b e a r i n g   p l a t e s  e x t e n d i n g  

fo rward ly   t h e r e f r o m   to  suppor t   a  pa i r   o f  t w i s t   r o l l e r s   t h e r e -  

between.  T h e  t w i s t   guide  member  c o n s i s t s   of  an  e n l a r g e d  

head  p o r t i o n   d e f i n i n g   a n  i n l e t   o p e n i n g  t h e r e i n  a n d  a   t u b u l a r  

body  p o r t i o n ,   the  head  p o r t i o n   b e i n g  f i t t e d   i n  a  b r a c k e t  p o r t i o n  

of  the  guide  box  formed  a d j a c e n t   t o  t h e   r e a r   end  t h e r e o f .  

The  body  p o r t i o n  o f   t h e  t w i s t   g u i d e  i s  f i t t e d   in  t h e  h o l l o w  

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

f i rmly   suppor ted   in  ano the r   b r a c k e t   p o r t i o n  o f  t h e  g u i d e  b o x  

formed  a d j a c e n t   t o   the  f r o n t   end  t h e r e o f .   The  t w i s t   g u i d e  

i s  b e v e l e d   a t  t h e   top  and  bo t tom  of  i t s  e x i t  e n d  f a c e   s o  t h a t  

i t   may  be  p laced   f u l l y   c l o s e  t o   the  t w i s t  r o l l e r s .  



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

two  a d j a c e n t   r o l l i n g   m i l l s   in  a  s e t   of  a l i g n e d   r o l l i n g  

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

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

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

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

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

b e i n g   c h a r a c t e r i z e d   in  t h a t  

s a i d   p a i r   of  t w i s t   r o l l e r s   (34)  a r e   j o u r n a l e d   on  r e -  

s p e c t i v e   b e a r i n g   p l a t e s   (33)  p r o v i d e d   on  a  h o l l o w   c y -  
l i n d r i c a l   r o l l e r   h o l d e r   (14)  m o u n t e d   on  a  g u i d e   b o x  

-(5)  and  t h a t   t h e   t u b u l a r   b o d y   of  s a i d   t w i s t   g u i d e   mem-  

b e r   (1)  i s   f i t t e d   in   s a i d   g u i d e   box  (5)  w i t h   a  b o d y  

p o r t i o n   of  s a i d   t w i s t   g u i d e   member   (1)  a d j a c e n t   to   t h e  

e x i t   end   (12)  t h e r e o f   d i r e c t l y   f i t t e d   in  t h e   c y l i n d r i -  

c a l   h o l e   of  s a i d   r o l l e r   h o l d e r   (14)  so  t h a t   t h e   e x i t  

of   s a i d   t w i s t   g u i d e   member   (1)  i s   h e l d   in  c l o s e l y   s p a c e d  

o p p o s i t e   r e l a t i o n   to  s a i d   p a i r   of   t w i s t   r o l l e r s   ( 3 4 ) .  

2.  A  d e v i c e   as  c l a i m e d   in  C l a i m   1,  in   w h i c h   t h e   e x i t   e n d  

(12)  f a c e   of  t h e   t u b u l a r   body   of  s a i d   t w i s t   g u i d e   mem-  

b e r   (1)  i s   b e v e l e d   a t   t h e   t o p   and  b o t t o m   t h e r e o f   t o  

e n a b l e   t h e   e x i t   of  s a i d   g u i d e   b o r e   (10)  to   be  h e l d  

o p p o s i t e   to   s a i d   p a i r  o f   t w i s t   r o l l e r s   (34)  a t   a  m i n i -  

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