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©  A  straightener  machine  for  bars  and  the  like. 

©  In  a  straightener  machine  for  bars  and  the  like,  such  as  flat 
and  section  bars  of  various  description,  the  straightening  op- 
eration  is  performed  by  pressure  members  (24)  entrained  by 
two  endless  flat  link  chains  (14,1  5)  juxtaposed  with  respect  to 
a  bar  path  (3a)  defined  through  the  machine  (1). 

The  pressure  members  (24)  of  the  working  runs  of  said 

chains  (14,15)  are  shifted  operatively  toward  the  bar  path  (3a) 
by  adjustable  guide  cams  (41-46);  thus,  the  deformations  nor- 
mally  brought  about  by  traditional  straighteners  of  the  roller 
type  are  prevented  to  provide  a  higher  proportion  of  bars  hav- 

,  ing  an  acceptable  degree  of  straightness. 
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DESCRIPTION 

This  i n v e n t i o n   r e l a t e s   to  a  s t r a i g h t e n e r   machine  for  b a r s  

and  the  l i k e ,   such  as  f l a t   and  s e c t i o n   bars  of  v a r i o u s  

d e s c r i p t i o n ,   wherein  a  bar  path  ex t end ing   between  a  bar  i n l e t  

end  and  a  bar  o u t l e t   end  is  de f ined   wi th in   a  p a r a l l e l e p i p e d i c  

frame  . 

In  order   to  provide  bars  with  an  a c c e p t a b l e   degree  o f  

s t r a i g h t n e s s   accord ing   to  governing  i n t e r n a t i o n a l   s t a n d a r d s ,   i t  

is  n o t o r i o u s l y   neces sa ry   to  c o r r e c t   the  e f f e c t s   of  d e f o r m a t i o n s  

brought   about  in  the  blanks  by  c e r t a i n   mechanica l   o p e r a t i o n s ,  

such  as  r o l l i n g   or  drawing,  or  those  d i s t o r t i o n s   which  f r e q u e n t l y  

occur  while   cool ing  a f t e r   hot  working  p r o c e s s e s ,   such  as  

e x t r u s i o n   or  r o l l i n g   p r o c e s s e s .  

The  c o r r e c t i v e   o p e r a t i o n   for  such  d e f o r m a t i o n s   is  u s u a l l y  

c a r r i e d   out  by  s u b j e c t i n g   bars  to  be  s t r a i g h t e n e d   to  s e q u e n t i a l  

bending  and  s t r e t c h i n g   s teps  which  are  a c c u r a t e l y   set  up  i n  

r e l a t i o n   to  the  c h a r a c t e r i s t i c s   and  the  s ize   of  the  m a t e r i a l  

involved  . 

To  ca r ry   out  th is   o p e r a t i o n ,   it  is  common  p r a c t i c e   to  employ 

s t r a i g h t e n e r s   which  opera te   at  a  c o n s t a n t   ra te   in  the  s e m i -  



lutoraat ic   working  mode,  and  which  act  on  •  bar  t h r o u g h  

s t r a i g h t e n i n g   r o l l e r s   d isposed  a l t e r n a t e l y   on  opposed  s ides  o f  

:he  bars  and  being  o f f s e t   with  r e spec t   to  one  a n o t h e r ,  

The  Her t z i an   p ressure   appl ied   by  the  r o l l e r s   to  a  bar  to  be 

s t r a i g h t e n e d   is  qu i te   high,  s ince  the  con t ac t   area  bear ing   t h e  

working  load  is  much  r e s t r i c t e d ;   as  a  r e s u l t ,   in  order  t o  

avoid  exces s ive   u p s e t t i n g ,   it  becomes  n e c e s s a r y   to  l imi t   t h e  

appl ied   load  to  the  r o l l e r s   wi th in   a  value  only  s l i g h t l y   above 

that  at  which  s t r e t c h i n g   b e g i n s .  

A  s i g n i f i c a n t   drawback  brought  about  by  th i s   l i m i t a t i o n   i s  

that   bars  having  d i f f e r e n t   degrees  of  i n i t i a l   bending  cannot  be 

s t r a i g h t e n e d   a d e q u a t e l y ,   thereby  a d d i t i o n a l   s t r a i g h t e n i n g   s t e p s  

are  r e q u i r e d   which  aggravate   c o s t s .  

Fu r the rmore ,   owing  to  the  nea r -pe rmanen t   d e f o r m a t i o n s  

brought   about  by  success ive   passes  between  the  r o l l e r s ,   t h e r e  

e x i s t s   a  l imi t   beyond  which  a  bar  can  no  longer   be  s t r a i g h t e n e d  

on  t r a d i t i o n a l   r o l l e r   equ ipmen t .  

In  a d d i t i o n ,   bars  of  a  large  s ize   forb id   r o l l e r - t y p e  

s t r a i g h t e n e r s   because,   in  order  to  keep  the  working  load  low, 

r o l l e r s   of  too  large  a  diameter   and  spacing  must  be  p r o v i d e d .  

The  ensuing  problems,  i . e .   a  high  r a t i o   of  the  non-  

s t r a i g h t e n a b l e   leader   and  t a i l   length  to  the  s t r a i g h t e n e d   b a r  

p o r t i o n ,   d i scourage   or  forbid  t h e i r   u s e .  

With  large  size  bars ,   it  is  thus  common  p r a c t i c e   t o  

a r r ange   for  manual  s t r a i g h t e n i n g   by  means  of  s t r a i g h t e n i n g  

p r e s s e s   . 

However,  the  use  of  s t r a i g h t e n i n g   p resses   is  in  many  ways 

o b j e c t i o n a b l e ,   mainly  on  account  of  the  manual  s t r a i g h t e n i n g  

o p e r a t i o n   being  a  d i f f i c u l t   and  t ime-consuming  one  and  of  t h e  
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high  p roduc t ion   costs   i n v o l v e d .  

Also  well  known  are  the  problems  e n c o u n t e r e d   w i t h  

c o n v e n t i o n a l   s t r a i g h t e n e r s   where  " s l im"   f l a t   bars  are  to  be 

s t r a i g h t e n e d   edgewise,   as  s e r ious   warping  is  l i k e l y   to  be  i n d u c e d .  

The  problem  unde r ly ing   th i s   i n v e n t i o n   is  to  provide  a 

s t r a i g h t e n e r   machine  for  bars  and  the  l i k e ,   which  has  such  

c o n s t r u c t i o n a l   and  o p e r a t i o n a l   f e a t u r e s   as  to  obv ia te   the  p r i o r  

ar t   drawbacks  mentioned  above .  

This  problem  is  so lved,   a cco rd ing   to  the  i n v e n t i o n ,   by  a 

s t r a i g h t e n e r   machine  c h a r a c t e r i z e d   in  that   it  c o m p r i s e s :  

at  l eas t   three   o u t f i t s   c a r r i e d   movingly  on  said  frame 

a l t e r n a t e l y   on  opposed  sides  of  said  p a t h ;  

means  of  moving  said  three   o u t f i t s   along  said  path  from 

the  bar  in le t   end  to  the  bar  o u t l e t   end,  and  vice  v e r s a ;  

a  p ressure   member  on  each  o u t f i t ,   having  a  working  s u r f a c e  

of  a  p rese t   area  c o n f r o n t i n g   said  path  and  being  movable  on 

s l ideways   formed  in  the  o u t f i t   in  a  d i r e c t i o n   toward  and  away 

from  said  path;  and 

drive  means  for  o p e r a t i v e l y   d r i v i n g   said  p r e s su re   member  i n  

said  d i r e c t i o n   toward  said  p a t h .  

On  a  s t r a i g h t e n e r   machine  acco rd ing   to  th i s   i nven t ion ,   b a r s  

would  be  s t r a i g h t e n e d   without  deforming  and  u p s e t t i n g   t h e i r  

edges,   since  the  s p e c i f i c   load  is  much  d i m i n i s h e d ,   but  w i t h o u t  

h i n d e r i n g   the  bar  s t r a i g h t e n i n g   a c t i o n .  

Fur ther   f e a t u r e s   and  advantages   of  the  i nven t ion   wil l   become 

apparent   from  the  fo l lowing  d e s c r i p t i o n   of  a  p r e f e r r e d   embodiment 

t h e r e o f ,   given  he re in   with  r e f e r e n c e   to  the  accompanying 

i l l u s t r a t i v e   and  not  l i m i t a t i v e   d r a w i n g s .  

In  the  d r a w i n g s :  
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Figure  l  is  a  p e r s p e c t i v e   view  showing  s c h e m a t i c a l l y   a 

s t r a i g h t e n e r   machine  accord ing   to  the  i n v e n t i o n ;  

Figure   2  is  a  s chemat i ca l   side  view  of  the  machine  o f  

F igure   I; 

Figure  3  is  an  en larged   p e r s p e c t i v e   view  showing  s c h e m a t i c a l l y  

a  d e t a i l   of  Figure  2; 

Figure  4  is  a  plan  view,  out  of  sca le   and  p a r t - s e c t i o n a l ,  

of  a  d e t a i l   of  Figure  2; 

Figure  5  is  a  p a r t - s e c t i o n a l   s c h e m a t i c a l   side  view,  as  t a k e n  

along  the  l ine  V-V.in  Figure  4,  of  a  d e t a i l   of  Figure  2; 

Figure  6  is  a  s e c t i o n a l   view  taken  along  the  l ine  VI-VI  in  

F igure   5; 

Figure  7  is  a  s chemat i ca l   p e r s p e c t i v e   view  of  two 

s t r a i g h t e n e r   machines  accord ing   to  the  i n v e n t i o n ,   as  d i s p o s e d  

s e r i a l l y ;  

Figure  8  is  a  s c h e m a t i c a l ,   p a r t - s e c t i o n a l   and  out  of  s c a l e ,  

s ide  view  of  a  d e t a i l   of  Figure  7; 

Figure  9  is  an  en larged  s e c t i o n a l   view  taken  along  t h e  

l ine   IX-IX  in  Figure  8;  and 

Figure   I0  is  an  en larged  p e r s p e c t i v e   view  of  a  d e t a i l   o f  

F igure   8.  

With  r e f e r e n c e   to  the  drawing  f i g u r e s ,   c o m p r e h e n s i v e l y  

d e s i g n a t e d   l  is  a  s t r a i g h t e n e r   machine  accord ing   to  t h i s  

i n v e n t i o n .  

Said  machine  l  comprises  a  p a r a l l e l e p i p e d i c   metal  frame  2, 

where in   a  path  3a  for  a  bar  3  to  be  s t r a i g h t e n e d   is  d e f i n e d ,  

which  bar  path  extends  from  a  bar  i n l e t   end  la  to  a  bar  o u t l e t  

end  lb .  

The  frame  2  is  provided  with  r e c e p t a c l e s   32  for  a n c h o r i n g  
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means  (not  shown)  to  a  founda t ion ,   and  with  a  l a t e r a l   i n s p e c t i o n  

port   33  at  the  bar  path  3a.  

With  r e f e r e n c e   to  said  path  3a,  as  shown  in  F igure   2,  a  

r o l l e r   feedway  4  is  provided  upstream  of  the  s t r a i g h t e n e r   mach ine ,  

a  removal  r o l l e r   way  5  being  provided  at  a  downstream  l o c a t i o n .  

Said  r o l l e r   ways  or  t racks   4  and  5  f u r t h e r   comprise   c a r r i e r  

e lements   8  and  9,  r e s p e c t i v e l y .  

The  machine  I  is  equipped  with  p r o t e c t i v e   s h i e l d s   6  and  7 

suppor ted   on  the  frame  2  at  the  r o l l e r   ways  4  and  5 .  

The  s t r a i g h t e n e r   machine  I  also  compr i ses ,   w i th in   the  frame 

2,  two  end l e s s   f l a t   l ink  cha ins ,   an  upper  one  14  and  a  lower  

one  15,  j u x t a p o s e d   to  the  bar  path  3a  and  each  having  a  working  

run  which  extends   along  and  proximate  to  said  path  3a  and  i s  

d r iven   to  move  from  the  bar  i n l e t   end  la  to  the  bar  o u t l e t   end 

lb,  as  made  c l e a r   h e r e i n a f t e r .  

The  cha ins   14  and  15  are  t r a i n e d   and  d r iven   in  qu i te   a 

c o n v e n t i o n a l   manner  by  means  of  r e s p e c t i v e   sp rocke t   wheel  p a i r s  

10,  II  and  12,  13  having  mutual ly   p a r a l l e l   axes  ac ross   t h e  

path  3a  and  being  j o u r n a l l e d   on  the  frame  2.  

The  sp rocke t   wheels  10  and  12  are  loca ted   c lose   to  the  r o l l e r  

way  4,  whereas  the  sprocket   wheels  II  and  13  are  placed  in  t h e  

p rox imi ty   of  the  r o l l e r   way  5.  

F u r t h e r m o r e ,   the  sprocket   wheels  II  and  13  are  r i g i d   w i t h  

r e s p e c t i v e   s h a f t s   16  and  17  coaxia l   with  the  sp rocke t   wheels  and 

connec ted ,   in  a  manner  known  per  se,  to  c o n v e n t i o n a l   motors,   no t  

shown  in  the  drawing,   whereas  the  sprocket   wheels  10  and  12,  in  

turn  connected   r i g i d l y   to  shaf t s   61  and  62,  are  i d l e r   w h e e l s .  

The  chains   14  and  15  comprise  a  p l u r a l i t y   of  a r t i c u l a t e d  

l inks   18  having  the  same  pitch  and  i nc lud ing   p a r a l l e l   c y l i n d r i c a l  
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pins  19,  connec t ing   p l a t e s   20,  and  guiding  p l a t e s   21  l y i n g  

p a r a l l e l   to  one  another   a n d _ f u r t h e r   d i s cus sed   h e r e i n a f t e r .  

Wheels  37,  journa l   led  at  the  ends  of  the  pins  19,  a r e  

guided  on  t r a c k s   38  c a r r i e d   by  the  frame  2  and  ex t end ing   a l o n g  

sides  of  said  f l a t   l ink  chains   4  and  5. 

Each  pin  19,  lying  t r a n s v e r s e l y   to  the  bar  path  3a,  i s  

t ied   to  i t s   p reced ing   and  f o l l owing   pins  by  the  c o n n e c t i o n  

p l a t e s   20  and  the  guide  p l a t e s   21,  loca ted   inwardly  with  r e s p e c t  

to  the  l inks   18  of  the  p l a t e s   20,  said  p l a t e s   20  and  21  b e i n g  

j o u r n a l l e d   close  to  r e s p e c t i v e   ends  of  the  pins  19. 

As  a  r e s u l t ,   in  each  l ink  18,  there  is  de f ined   a  s p a c i n g  

63  d e l i m i t e d   by  two  p a r a l l e l   pins  19  and  two  p l a t e s   21,  a l s o  

p a r a l l e l   to  each  other  and  set  mutual ly   a p a r t .  

On  each  side  of  the  p l a t e s   21  facing  inwardly  of  the  l i n k  

18,  there   is  formed  a  s l ideway  23  formed  of  two  p a r a l l e l   r i b s  

lying  p e r p e n d i c u l a r l y   to  the  l i n k .  

The  s t r a i g h t e n e r   machine  1  of  th is   i n v e n t i o n   f u r t h e r  

comprises   a  p l u r a l i t y   of  p r e s s u r e   members  24,  d i s t r i b u t e d   a l o n g  

the  chains   14  and  15,  each  suppor ted   in  f r e e l y   s l i d a b l e   manner 

by  a  r e s p e c t i v e   l ink  18  of  said  chains  and  having  a  work ing  

sur face   26  with  a  p rese t   area  fac ing  outward  of  i t s   r e s p e c t i v e  

f la t   l ink   chain,   thereby  the  p r e s s u r e   members  of  the  work ing  

runs  of  said  chains  14  and  15  wi l l   have  said  working  s u r f a c e s  

26  ar ranged  to  face  the  bar  path  3a .  

A  l i ne r   26a  is  secured  d e t a c h a b l y   by  means  of  clamps  27  a t  

said  working  sur face   26  of  p r e se t   a r e a .  

Each  p re s su re   member  24  is  provided  with  two  s l i d e s   25, 

formed  on  oppos i te   s ides  of  the  p r e s su re   member  and  f i t t i n g  

s l i d i n g l y   in  t h e i r   r e s p e c t i v e   s l ideways  23.  F u r t h e r ,   the  s l i d e s  



- 7 -   0 2 1 4 9 4 0  

25  are  made  longer  than  the  s l ideways  23.  

Consequen t ly ,   the  p ressure   members  24  are  suppor ted   on  t h e  

l inks   !8  of  the  working  runs  of  the  chainiT  14  and  15,  s l i n d i n g l y  

in  a  d i r e c t i o n   toward  and  away  from  said  bar  path  3a .  

Each  s l ide   25  is  s l i d a b l e   in  the  s l ideway  23  between  two 

stop  e lements   35  and  36  formed  on  the  p r e s s u r e   member  24  i t s e l f ;  

more  s p e c i f i c a l l y ,   a  lower  stop  36  is  comprised  of  a  ra i sed   edge 

of  said  l i n e r   26  at  a  f i r s t   end  of  the  s l i d e ,   and  an  upper  s t o p  

35  is  formed  by  a  p la te   34  a t t ached   to  the  p r e s s u r e   member  24 

on  a  remote  side  from  the  sur face   26,  at  a  second  end  of  t h e  

s l i d e   25.  

Pins  28  having  t he i r   axes  laid  t r a n s v e r s e l y   to  the  bar  pa th  

3a  f i t   s l i d i n g l y   into  r e s p e c t i v e   ones  of  the  p r e s s u r e   members  24 

and  r e l a t e d   s l ides   25. 

Radial  r o l l i n g   bear ings   29,  five  for  each  p r e s s e r   24  in  

the  example  shown,  are  mounted  r o t a t a b l y   on  the  pins  28  and 

f i t   in  r e s p e c t i v e   seats   31  formed  in  the  p r e s s u r e   members  on  t h e  

remote  side  from  the  working  su r face   26;  the  s ea t s   31  are,  moreove r ,  

s e p a r a t e d   from  one  another   by  p a r t i t i o n s   30  formed  in  the  p r e s s u r e  

members  24  and  t h r o u g h - p e n e t r a t e d   by  the  pins  28.  

R e l a t i v e l y   to  that   side  of  the  p r e s su re   members  24  remote 

from  the  working  surface   26,  the  bea r ings   29  s tand  proud  of  bo th  

the  p l a t e s   34  and  ends  of  the  p a r t i t i o n s   30. 

The  p ressure   members  24  are  s h i f t e d   o p e r a t i v e l y   in  s a i d  

d i r e c t i o n   toward  said  bar  path  3a  by  a p p r o p r i a t e   dr ive  means 

41  to  46.  

In  a  p r e f e r r e d   embodiment,  said  drive  means  comprise  cams 

41 ,42 ,43   and  44,45,46  for  guiding  the  p r e s su re   members  of  t h e  

working  runs  of  the  f la t   l ink  chains  14  and  15,  r e s p e c t i v e l y .  
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Such  guiding  cams,  which  are  j ux t aposed   to  the  bar  path  3a 

and  o f f s e t   from  one  a n o t h e r ,   are  suppor ted   s l i d i n g l y   in  a 

c o n v e n t i o n a l   manner  on  c r o s s p i e c e s   39  and  40  ex t end ing   along  t h e  

bar  path  in  a  p a r a l l e l   d i r e c t i o n   to  the  working  run  of  the  c h a i n  

14  and  the  chain  15,  r e s p e c t i v e l y ,   and  fast   with  the  frame  2.  

The  guide  cams  have  r e s p e c t i v e   ad jus tment   devices   47 ,48 ,49   and 

50,51,52  for  p o s i t i o n a l   ad jus tmen t   both  in  the  d i r e c t i o n   toward  

and  away  from  the  bar  path ,   and  along  said  c r o s s p i e c e s   39  and 

40,  said  dev ices   being  known  per  se  and  only  shown  s c h e m a t i c a l l y  

in  Figure  2. 

The  p r e s s u r e   members  24  l oca t ed   at  said  guide  cams  engage 

the  l a t t e r   via  bea r ings   29  mounted  the reon ,   and  act  on  the  b a r  

path  3a  in  p r e s su re   con tac t   r e l a t i o n s h i p   through  said  work ing  

s u r f a c e s   26,  as  p rov ided   with  l i n e r s   26a .  

Located  in  the  v i c i n i t y   of  the  sprocket   wheels  10,11,12  and 

13,  there  a lso  are  t r a cks   (53-54,   55-56,  57-58  and  5 9 - 6 0 ,  

r e s p e c t i v e l y )   for  gu id ing   the  p r e s s u r e   members  24,  also  made 

r i g i d   with  the  frame  2. 

It  should  be  noted  that   the  sprocke t   wheels  10  and  II,  w i t h  

t h e i r   s h a f t s ,   the  chain  14  with  i t s   guide  cams,  t r ack   and 

c r o s s p i e c e   39,  may  be  mounted  on  an  o u t f i t   movable  on  runways 

formed  in  the  frame  2  in  a  p e r p e n d i c u l a r   d i r e c t i o n   to  the  b a r  

path,   and  equipped  with  ad jus tment   means  and  l i f t i n g   means  known 

per  s e .  

This  in  order  to  p o s i t i o n   the  working  run  of  the  chain  14 

at  a  s u i t a b l e   d i s t a n c e   from  i t s   co r r e spond ing   working  run  o f  

the  chain  15  to  accommodate  the  dimensions  of  a  bar  3  to  be 

s t r a i g h t e n e d .  

The  use  of  a r t i c u l a t e d   chain  l inks   as  o u t f i t s   c a r r i e d  
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movably  on  the  frame  2  a l t e r n a t e l y   and  on  o p p o s i t e   s ides  o f  

the  bar  pa th ,   and  c a r r y i n g   the  p r e s s u r e   members,  and  the  u se  

of  e n d l e s s   f l a t   l ink   chains  as  the  means  to  s h i f t   such  o u t f i t s  

along  the  bar  path  from  the  bar  i n l e t   end  to  the  bar  o u t l e t   end ,  

c o n s t i t u t e   a  p r e f e r r e d   but  not  l i m i t a t i v e   f e a t u r e   of  t h i s  

i n v e n t i o n .  

It  is  unde r s tood   that  o ther   o u t f i t s   and  means  of  s h i f t i n g  

them  may  be  u t i l i z e d   for  the  same  p u r p o s e .  

The  s t r a i g h t e n e r   machine  of  th i s   i n v e n t i o n   o p e r a t e s   a s  

fo l lows  . 

The  two  d r i v i n g   sprocket   wheels  I  I  and  1  3  are  caused  t o  

r o t a t e   at  the  same  speed,  but  in  oppos i t e   d i r e c t i o n s ,   such 

that   the  p r e s s u r e   members  24  and  the  working  runs  of  the  c h a i n s  

14  and  1  5  are  also  driven  at  the  same  speed  along  the  bar  p a t h  

3a  from  the  bar  i n e l t   end  to  the  bar  o u t l e t   e n d .  

A  bar  3  r e q u i r i n g   s t r a i g h t e n i n g   is  then  s t a r t e d   into  t h e  

machine  I  from  the  r o l l e r   feedway  4  and  i n s e r t e d   between  t h e  

f l a t   l ink  chains   14  and  15  in  the  bar  path  3a .  

The  p r e s s u r e   members  of  the  chain  working  runs  are  u r g e d ,  

under  the  ac t ion   of  the  guide  cams,  toward  the  bar  and  p r e s s e d  

t h e r e a g a i n s t   with  a  set  force  by  the  cam  p o s i t i o n   a d j u s t m e n t  

d e v i c e s ;   these  devices   also  enable  the  spac ings   of  the  gu ide  

cams  to  be  changed  to  accommodate  the  d imensions   and 

c h a r a c t e r i s t i c s   of  the  bar  3. 

Thus,  the  bar  is  s t r a i g h t e n e d   by  s u b j e c t i n g   it  a  number 

of  bending  and  s t r e t c h i n g   s teps   of  d e c r e a s i n g   i n t e n s i t y   as  i t  

moves  along  the  bar  path,   u n t i l   it  ex i t s   the  s t r a i g h t e n e r  

machine  on  the  removal  r o l l e r   way  5. 

It  is  important   to  observe  that   the  p r e s s u r e   members 
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hich  act  on  the  bar  in  p r e s s u r e   c o n t a c t   t he r ewi th   are  movaoie  

nd  drag  the  bar  along  the  bar  path  at  a  cons tan t   r a t e ,  

e g a r d l e s s   of  the  r e s i s t a n c e   developed  in  the  course  of  t h e  

i t r a i g h t e n i n g   o p e r a t i o n ,   by  v i r t u e   of  the  bea r ings   29. 

It  is  then  h igh ly   advan tageous ,   in  order  to  p r e v e n t  

le format ion   and  u p s e t t i n g   of  the  bar ,   that   the  bar  b e i n g  

s t r a i g h t e n e d   is  only  s u b j e c t e d   to  p e r p e n d i c u l a r l y   d i r e c t e d  

j r e s su re   f o r c e s ,   thus  p r e v e n t i n g   e x c e s s i v e   f r i c t i o n a l   r e s i s t a n c e ,  

ind  of  course ,   that   p r e s s u r e   members  are  employed  which  have  a 

jroad  working  su r face   and  r e a d i l y   r e p l a c e a b l e   l i n e r s .  

Where  slim  f l a t   bars  are  to  be  s t r a i g h t e n e d   edgewise,   o r  

at  any  ra te   where  c o n d i t i o n s   are  encoun te red   which  may  r e s u l t  

in  the  bars  to  be  s t r a i g h t e n e d   becoming  warped,  a  machine  101 

according  to  the  i n v e n t i o n ,   as  s c h e m a t i c a l l y   i l l u s t r a t e d   i n  

Figure  7,  would  be  u s e d .  

In  thhs  machine  101,  s i m i l a r   components  to  those  a l r e a d y  

d i scus sed   in  connec t ion   with  the  machine  1,  p r e v i o u s l y   d e s c r i b e d  

and  shown  in  Figures   1-6,  are  i d e n t i f i e d   by  the  same  r e f e r e n c e  

numerals  . 

In  Figure  7,  g e n e r a l l y   i n d i c a t e d   at  1  and  101  are  two 

s t r a g h t e n e r   machines  accord ing   to  the  i nven t ion ,   which  are  l a i d  

in  s e r i e s   to  f i r s t   s t r a i g h t e n   on  the  f l a t   and  then  edgewise,   on 

the  machine  101,  a  bar  3. 

In  the  machine  101,  the  f l a t   l ink   chains  14  and  15,  t r a i n e d  

around  t h e i r   r e s p e c t i v e   sprocke t   wheels  10,  11  and  12,  13,  a r e  

c a r r i e d   on  the  frame  2  r o t a t e d   90°  from  t he i r   lay  in  t h e  

machine  1. 

Comprehensively  d e s i g n a t e d   91  is  a  w a r p - p r e v e n t i n g   d e v i c e  

suppor ted  on  the  frame  2  and  f u r t h e r   desc r ibed   h e r e i n a f t e r .  
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In  Figure  8,  there   is  shown  that   w a r p - p r e v e n t i n g   d e v i c e  

91,  in  a  s c h e m a t i c a l ,   p a r t - s e c t i o n a l   side  view  from  which  the  - 

f l a t   l ink  chain  15  and  i ts   r e l a t e d   s t r u c t u r e s   and  dev ices   have  

been  omi t t ed   for  c l a r i t y .   In  the  f i g u r e ,   the  bar  path  3a  e x t e n d s  

through  the  machine  I0I  from  a  bar  i n l e t   end  10  la  l o c a t e d  

downstream  of  the  machine  I,  and  a  bar  o u t l e t   end  lOlb .  

The  w a r p - p r e v e n t i n g   device  91  inc ludes   s u i t a b l e   w a r p -  

p r e v e n t i n g   guides   70  to  73,  which  are  p e r p e n d i c u l a r   to  t h e  

d i r e c t i o n   toward  and  away  from  the  bar  path  3a  along  which  t h e  

p r e s s u r e   members  are  s h i f t e d   in  o p e r a t i o n .  

According  to  a  p r e f e r r e d   embodiment,  said  w a r p - p r e v e n t i n g  

guides  comprise   endless   r o l l e r   f l a t   l ink  cha ins ,   that   is  two 

s i d e - b y - s i d e   upper  chains  70  and  71,  and  two  lower  chains   72  and 

73,  a lso  l a id   s i d e - b y - s i d e ,   which  are  j ux t aposed   with  r e spec t   t o  

the  bar  path  3a  and  p e r p e n d i c u l a r   to  said  d i r e c t i o n ,   and  have  

r e s p e c t i v e   working  runs  ex tend ing   along  and  at  the  path  3a ,  

being  d r iven   from  the  bar  i n l e t   end  10  la  to  the  bar  o u t l e t   end 

10  lb,  as  made  c l e a r   f u r t h e r   in  th i s   d e s c r i p t i o n .  

The  cha ins   70  to  73  are  t r a i n e d   around  and  d r i v e n ,   in  q u i t e  

a  c o n v e n t i o n a l   manner,  by  pa i r s   of  upper  79,80  and  lower  81 ,82  

sprocke t   wheels ,   r e s p e c t i v e l y ,   which  are  j o u r n a l l e d   on  t h e  

frame  2.  

Said  sp rocke t   wheels  have  t h e i r   axes  p a r a l l e l   to  one  a n o t h e r  

and  o r t h o g o n a l   to  the  bar  path  3a,  the  sp rocke t s   79  and  8]  b e i n g  

i d l e r   wheels  placed  in  the  p rox imi ty   of  the  bar  i n l e t   10  l a ,  

whereas  the  d r i v i n g   sprocket   wheels  80  and  82  are  loca ted   a t  

the  bar  o u t l e t   10  lb .  

The  end l e s s   r o l l e r   f la t   l ink  chains  70-73  are  formed  of  a 

p l u r a l i t y   of  a r t i c u l a t e d   l inks  i n c l u d i n g   c y l i n d r i c a l   p a r a l l e l  
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pins  75  and  p l a t e s   74  laid  p a r a l l e l   to  each  o ther   in  spaced  

apar t   r e l a t i o n s h i p   and  being  j o u r n a l l e d   in  the  p r o x i m i t i e s   o f  

upset  ends  of  the  pins  75. 

Inwardly  of  the  a r t i c u l a t e d   l i nks ,   hollow  c y l i n d r i c a l  

r o l l e r s   76  f i t   over  the  pins  75  in  a  f r e e ly   r o t a t a b l e   manner .  

The  chains  70  to  73  are  suppor ted   s l i d i n g l y   and  gu ided  

wi th in   c a v i t i e s   96  formed  at  the  ends  of  support   and  guide  u p r i g h t s  

ly ing  p a r a l l e l   to  one  ano ther ,   such  as  the  upper  up r igh t s   92 ,93  

and  lower  up r igh t s   94,95,  which  are  suppo r t ed ,   in  turn ,   on  t h e  

frame  2.  

Each,  upper  or  lower,  up r igh t   is  thus  formed  with  two 

c a v i t i e s   96,  one  of  which  con f ron t s   and  is  open  toward  the  b a r  

path  3a,  accomodating  the  working  run  of  a  r e s p e c t i v e   r o l l e r   c h a i n  

g u i d i n g l y   t h e r e i n ,   whereas  the  o the r ,   wherein  a  r e tu rn   run  o f  

said  chain  is  s t r e t c h e d ,   faces  an  upper  c r o s s p i e c e   77  for  t h e  

u p r i g h t s   92  and  93  and  a  lower  c r o s s p i e c e   78  for  the  u p r i g h t s  

94  and  95,  to  which  c r o s s p i e c e s   each  upr igh t   is  secured  r i g i d l y ;  

the  c r o s s p i e c e s   77  and  78,  ex tend ing   along  the  path  3a  and  b e i n g  

p a r a l l e l   to  each  o the r ,   are  also  suppor ted   on  the  frame  2. 

It  should  be  noted  t ha t ,   in  the  d i r e c t i o n   toward  and  away 

from  the  bar  path  3a,  the  r o l l e r   chains  70-73  are  guided  in  

each  c a v i t y   96  by  a  r e s p e c t i v e   r a i l   97  formed  on  the  s u p p o r t i n g  

upr igh t   and  lying  along  the  bar  path,  and  that   a l l   these  r a i l s  

97,  as  s u i t a b l y   dimensioned,   would  only  con tac t   the  r o l l e r s   76 

of  the  chains  (see  Figures  9  and  10). 

Fur the rmore ,   on  the  lower  c r o s s p i e c e   78,  there   are  formed 

r a i l s   98,  s i m i l a r   to  the  r a i l s   97,  bear ing   the  r e tu rn   runs  o f  

the  lower  r o l l e r   chains  72  and  73. 

Advantageous ly ,   the  c r o s s p i e c e s   77  and  78  to  which  t he  
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u p r i g h t s   92-95  are  a t t a c h e d ,   and  the  sprocket   wheels  79 -82 ,  

are  suppor ted   on  the  frame  a d j u s t a b l y   toward  and  aaay  from  the  - 
bar  path  by  means  of  conven t iona l   h y d r a u l i c   drive  c y l i n d e r s ,   " 

i n d i c a t e d   in  Figure  8  at  83,84,85  for  the  upper  c y l i n d e r s   and 

at  86,87  arid  88  for  the  lower  c y l i n d e r s .  

The  two  c r o s s p i e c e s   77  and  78  are ,   moreover,   held  in  a  * 

set  mutual  p o s i t i o n   by  t ies   89  and  90  having  r e s p e c t i v e   ends  

a t t ached   to  such  c r o s s p i e c e s .  

The  working  runs  of  the  r o l l e r   chains  70-73  are  so 

p o s i t i o n e d   as  to  be  in  contact   with  the  bar  3  and  are  moved  by 
the  d r i v ing   sp rocke t s   from  the  bar  i n l e t   end  lOla  to  the  bar  o u t l e t  

end  lOib;  the  r o l l e r s   76  of  such  cha ins ,   being  allowed  to  t u r n  

f ree ly   around  t h e i r   r e s p e c t i v e   c y l i n d r i c a l   pins  75,  ro l l   ove r  
blocks  97  and  98. 

Since  on  account  of  the  suppor t i ng   and  guiding  u p r i g h t s  

92-95,  said  working  runs  would  form  guides  proper  c o n t a c t i n g   a 
bar  to  be  s t r a i g h t e n e d ,   any  warping  of  the  bar  which  might  

occur  during  the  s t r a i g h t e n i n g   o p e r a t i o n   is  e f f e c t i v e l y   p r e v e n t e d .  
Of  course ,   best  r e s u l t s   are  to  be  obta ined  by  d r iv ing   t h e  

working  runs  of  the  r o l l e r   chains  70-73  at  a  speed  equal  to  t h e  

speed  of  forward  feed  of  the  bar  3,  and  a c c o r d i n g l y ,   at  t h e  

same  speed  as  the  working  runs  of  the  chains  14  and  15. 

Using  a  s t r a i g h t e n e r   machine  accord ing   to  the  i n v e n t i o n ,  

the  p r o p o r t i o n   of  the  bars  e x h i b i t i n g   an  accep tab l e   degree  o f  

J t r a i g h t n e s s   can  be  increased   c o n s i d e r a b l y ,   while  a c h i e v i n g  

good  p roduc t ion   r a t e s .   In  a d d i t i o n ,   by  a r r ang ing   two  or  more 

J t r a i g h t e n e r s   with  d i f f e r e n t l y   o r i e n t e d   work  planes  s e r i a l l y ,  

>ne  can  e f f e c t   a u t o m a t i c a l l y   and  s u c c e s s i v e l y   s t r a i g h t e n i n g   in  

teveral   p l a n e s .  
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CLAIMS 

1.  A  s t r a i g h t e n e r   machine  for  bars  and  the  l i k e ,   through  - 

j  p a r a l l e l e p i p e d i c   frame  (2)  whereof  there   is  d e f i ned   a  b a r  

jath  (3a)  ex tending   from  a  bar  i n l e t   end  ( la)   to  a  bar  o u t l e t  

»nd  ( l b ) ,   c h a r a c t e r i z e d   in  that   it  c o m p r i s e s :  

at  l e a s t   three  o u t f i t s   (18)  c a r r i e d   movingly  on  said  frame 

(2)  a l t e r n a t e l y   on  opposed  sides  of  said  path  ( 3 a ) ;  

means  (14,15)  of  moving  said  at  l e a s t   th ree   o u t f i t s   (18)  

along  said  path  (3a)  from  the  bar  i n l e t   end  to  the  bar  o u t l e t  

end,  and  vice  v e r s a ;  

a  p r e s su re   member  (24)  on  each  o u t f i t   (18) ,   having  a 

working  su r face   (26)  of  a  preset   area  c o n f r o n t i n g   said  p a t h  

(3a)  and  being  movable  on  s l ideways  (23)  formed  in  the  o u t f i t  

(18)  in  a  d i r e c t i o n   toward  and  away  from  said  path  (3a);   and 

dr ive   means  (4  1  to  46)  for  o p e r a t i v e l y   d r i v i n g   s a i d  

p r e s s u r e   member  (24)  in  said  d i r e c t i o n   toward  sa id   path  ( 3 a ) .  

2.  A  s t r a i g h t e n e r   machine  accord ing   to  Claim  1,  c h a r a c t e r i z e d  

in  that   said  means  of  moving  said  at  l e a s t   th ree   o u t f i t s   (  18) 

comprise  two  endless   f la t   l ink  chains  ( 14 ,15 ) ,   each  said  c h a i n  

being  t r a i n e d   around  sprocket   wheels  (10,11  and  12,13),   one 

(11,13)   is  a  d r i v ing   wheel,  j o u r n a l l e d   on  said  frame  (2),   s a i d  

chains   (14,15)   being  also  arranged  jux taposed   with  respec t   t o  

said  path  (3a)  and  having  r e s p e c t i v e   working  runs  e x t e n d i n g  

along  and  close  to  said  path  and  driven  from  sa id   bar  i n l e t  

end  ( la)   to  said  bar  ou t l e t   end  ' l b ) .  

3.  a  s t r a i S ^ t e n e r r o a c h i n e   according  to  Claims  1  and  2, 

c h a r a c t e r i z e d   in  that   said  chains  (14,15)  comprise  a  p l u r a l i t y  

of  a r t i c u l a t e d   l inks  (18)  with  the  same  p i t c h ,   being  each 

provided  with  s l ideways  (23)  p e r p e n d i c u l a r   to  said  l ink ,   s a i d  
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pressure   members  124;  being  supported  on  said  l inks   ( 18 )  

s l i d i n g l y   within  said  s l ideways  (23),   said  l inks   (18)  a c c o r d i n g l y  

forming  said  o u t f i t s   t i 8 ) .  

4.  A  s t r a i g h t e n e r   machine  according  to  claim  1, 

c h a r a c t e r i z e d   in  that   said  drive  means  comprise  guide  cams  (4  1 

to  46)  c a r r i ed   on  said  frame  (2)  and  ac t ing   on  r a d i a l   r o l l i n g  

bear ings   (29)  equipping  said  p ressure   members  (24)  at  a  r emote  

side  -from  said  working  su r face   (26)  of  p rese t   a r e a .  

5.  A  s t r a i g h t e n e r   machine  according  to  Claim  4 ,  

c h a r a c t e r i z e d   in  that  said  guide  cams  (41  to  46)  are  p r o v i d e d  

with  r e s p e c t i v e   devices  (47  to  52)  for  a d j u s t i n g   the  cam 

pos i t i ons   both  in  the  d i r e c t i o n   toward  and  away  from  said  b a r  

path  (3a)  and  along  said  p a t h .  

6.  A  s t r a i g h t e n e r   machine  according  to  Claim  1, 

c h a r a c t e r i z e d   in  that  said  p ressure   members  (24)  are  p r o v i d e d  

with  r e spec t i ve   l i n e r s   (26a)  secured  de tachab ly   at  said  work ing  

surfaces   (26)  of  preset   a r e a .  

7.  A  s t r a i g h t e n e r   machine  for  bars  and  the  l i ke ,   t h r o u g h  

a  p a r a l l e l e p i p e d i c   frame  (2)  whereof  there  is  de f ined   a  b a r  

path  (3a)  extending  from  a  bar  i n l e t   end  (101a)  to  a  bar  o u t l e t  

end  (101b),  c h a r a c t e r i z e d   in  that  it  c o m p r i s e s :  

at  l eas t   three  o u t f i t s   (18)  c a r r i e d   movingly  on  s a i d  

frame  (2)  a l t e r n a t e l y   on  opposed  sides  of  said  path  ( 3 a ) ;  

means  (14,15)  of  moving  said  at  leas t   three  o u t f i t s   (18)  

along  said  path  (3a)  from  the  bar  i n l e t   end  to  the  bar  o u t l e t  

ind,  and  vice  v e r s a ;  

a  pressure   member  (24)  on  each  o u t f i t   (18),   having  a 

rorking  surface  (26)  of  a  prese t   area  c o n f r o n t i n g   said  p a t h  
[3a)  and  being  movable  on  s l ideways  (23)  formed  in  the  o u t f i t  
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'  18)  in  a  d i r e c t i o n   toward  and  away  from  said  path  ( 3 a ) ;  

drive  means  (4  1  to  46)  for  o p e r a t i v e l y   d r i v ing   said  p r e s s u r e  

nember  (24)  in  said  d i r e c t i o n   toward  said  path  (3a);   and 

w a r p - p r e v e n t i n g   guides  (70  to  73)  lying  p e r p e n d i c u l a r l y  

to  said  d i r e c t i o n   and  being  suppor ted   movably  on  said  frame  (2)  

on  opposed  sides  of  said  bar  path  ( 3 a ) .  

8.  A  s t r a i g h t e n e r   machine  a cco rd ing   to  Claim  7, 

c h a r a c t e r i z e d   in  that   said  w a r p - p r e v e n t i n g   guides  compr i se  

end less   f l a t   l ink  chains   (70  to  73)  t r a i n e d   around  id le r   ( 7 9 , 8 1 )  

and  d r i v ing   (80,82)  sp rocke t   wheels  j o u r n a l l e d   on  said  frame  ( 2 ) ,  

said  chains  being  j ux t aposed   with  r e spec t   to  said  bar  path  (3a)  

and  p e r p e n d i c u l a r   to  said  d i r e c t i o n ,   and  having  r e s p e c t i v e  

working  runs  laid  along  and  at  said  path  (3a)  and  driven  from 

said   bar  i n l e t   end  (101a)  to  said  bar  o u t l e t   end  ( 1 0 1 b ) .  

9.  A  s t r a i g h t e n e r   machine  acco rd ing   to  Claim  8,  

c h a r a c t e r i z e d   in  that   said  chains   (70  to  73)  are  c a r r i e d  

s l i d i n g l y   on  s u p p o r t i n g   and  gu id ing   u p r i g h t s   (92  to  95),  in  t u r n  

suppor ted   on  said  frame  ( 2 ) .  

10.  A  s t r a i g h t e n e r   machine  a cco rd ing   to  Claim  9,  

c h a r a c t e r i z e d   in  that   said  u p r i g h t s   (92  to  95)  and  said  s p r o c k e t  

wheels  (79  to  82)  are  suppor ted   a d j u s t a b l y   toward  and  away  from 

said   bar  path  (3a)  on  the  frame  ( 2 ) .  
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