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@  A  tube  punching  and/or  bending  assembly,  particularly  for  punching  holes  having  axes  transversely  to  one  another  and/or 
for  bending  a  tube  with  curves  not  coplanar  to  one  another. 

A  tube  punching  assembly  comprises  a  pair  of  jaws  (42, 
43)  movable  relatively  to  each  other  in  a  first  direction  to 
clamp  an  interposed  tube;  and  a  frame  (83)  integral  with  one 
of  said  jaws  and  carrying  a  rod  or  stem  (84)  movable  in  a 
second  direction  transverse  to  said  first  direction.  Said  rod 
carries  a  piercing  punch  (88)  or  a  tube  bending  pad.  One  or 
both  jaws  are  provided  with  openings  for  allowing  the 
operation  of  said  punch,  and/or  with  a  particular  shape  for 
cooperation  in  tube  bending.  Preferably,  each  jaw  is 
provided  with  a  punch  (70,  75)  which  is  movable  in  said  first 
direction  relative  to  the  jaws.  The  jaws  are  carried  onto  a 
movable  body  (35)  on  a  base  (31). 



This  i n v e n t i o n   r e l a t e s   to  the  punching  of  t u b u l a r   e l e m e n t s  

a n d / o r   bending  or  curv ing   t h e r e o f .  

For  va r ious   r e q u i r e m e n t s ,   p a r t i c u l a r l y   in  f u r n i s h i n g s   a r t ,  

t u b u l a r   bodies  or  p ieces   are  r e q u i r e d   p rov ided   with  one  h o l e ,  

or  w i th  two   d i a m e t r i c a l l y   o p p o s i t e   holes   or  with  a  p l u r a l i t y  

of  boles  at  one  or  more  l o c a t i o n s .   It  is  well  known  ( s e e  

U.S.  Pa ten t   S p e c i f i c a t i o n s   Nos.  3 ,971 ,275   and  2 , 8 4 4 , 2 0 4 )  

to  p rov ide   holes  in  a  t u b u l a r   body  by  a  s i n g l e   punch,  which  



punches  or  p i e r c e s   the  t u b u l a r   body  wall  at  one  l o c a t i o n .  

From  sa id   p a t e n t s   i t   is  a l so   well  known  to  provide   d i a m e t r i c a l l y  

o p p o s i t e   holes  in  a  t u b u l a r   body  by  f i r s t   p i e r c i n g   a  f i r s t  

hole  at  one  l o c a t i o n   in  the  body  wall  and  then  i m m e d i a t e l y  

p i e r c i n g   a  second  hole  at  a  d i a m e t r i c a l l y   o p p o s i t e   l o c a t i o n  

in  the  wa l l ,   the  t u b u l a r   body  being  clamped  between  jaws,  o f  

which  at  l e a s t   one  jaw  is  movable  in  the  same  d i r e c t i o n   a s  

the  punch.  This  t e c h n i q u e   has  a  number  of  drawbacks.   It  has  

the  t rend   to  deform  the  tube ,   i t   g e n e r a l l y   leaves   a  b u r r  

at  the  second  ho le ,   and  i t   o f t en   occurs   t h a t   the  metal  s l u g  

or  small  disk  sheared  in  the  f i r s t   punching  s tep  r e m a i n s  

s t i c k e d   on  the  punch  at  the  time  of  the  second  punching  s t e p ,  

thus  r e s u l t i n g   in  an  i n a c c u r a t e   and  i r r e g u l a r   second  h o l e .  

The  above  ment ioõed  U.S.  Pa t en t   S p e c i f i c a t i o n   No.  2 , 8 4 4 , 2 0 4  

a lso   d i s c l o s e s   an  o p e r a t i o n   as  above  c i t e d ,   which  is  c a r r i e d  

out  s i m u l t a n e o u s l y   at  a  p l u r a l i t y   of  l o c a t i o n s   along  t h e  

t u b u l a r   body .  

The  U.S.  P a t e n t   S p e c i f i c a t i o n   No.  3 , 234 ,838   d i s c l o s e s   a 

machine  for   s i m u l t a n e o u s l y   p i e r c i n g   a  tube  at  d i a m e t r i c a l l y  

o p p o s i t e   l o c a t i o n s   by  two  a l i g n e d   punches  which  move  w i t h i n  

two  jaws;   the  jaws  in  turn  are  movable  near  and  away  t o  

each  o t h e r ,   and  said  punches  move  in  the  same  d i r e c t i o n   as  

the  j a w s .  

An  e a r l i e r   p a t e n t   a p p l i c a t i o n   of  the  same  a p p l i c a n t   d e s c r i b e s  

a  machine  c o m p r i s i n g ,   in  a  s i n g l e   o p e r a t i v e   assembly ,   a 

p l u r a l i t y   of  p a i r s   of  jaws  and  r e l a t i v e   punches  a c t i n g   on 

d i a m e t r i c a l l y   o p p o s i t e   l o c a t i o n s   of  a  t u b u l a r   w o r k - p i e c e ,  



each  pa i r   of  jaws  being  mounted  on  a  body,  which  is  movable  

on  a  base  or  mount .  

H i t h e r t o   the  problem  has  not  been  yet   d e a l t   w i t h  o f   p r o v i d i n g  

holes   in  a  t u b u l a r   piece  in  a  s i n g l e   working  or  o p e r a t i n g  

a s sembly ,   which  holes  have  t h e i r   axes  t r a n s v e r s e l y   to  one 

a n o t h e r .   T i l l   now,  t u b u l a r   p i eces   in  which  holes   had  to  be 

p i e r c e d   with  axes  placed  t r a n s v e r s e l y   to  one  ano the r   were  

p laced   on  a  machine,   such  as  t h a t   of  the  above  m e n t i o n e d  

p a t e n t s ,   in  which  a  f i r s t   s e r i e s   of  holes  was  c a r r i e d   o u t ;  

then  such  p i eces   were  r e t a k e n   and  r e p o s i t i o n e d   as  r o t a t e d   i n  

the  same  machine ,   or  in  a  s i m i l a r   machine,   for  c a r r y i n g   o u t  

a  second  s e r i e s   of  ho le s .   It  c l e a r l y   appears   t h a t   such  a 

t e c h n i q u e   has  the  d i s a d v a n t a g e   of  a  r e l a t i v e l y   long  w o r k i n g  

t ime,   which  is  r e q u i r e d   for   r e p o s i t i o n i n g .  

A  s i m i l a r   problem  a r i s e s   in  c o n n e c t i o n   with  those   t u b u l a r  

p i eces   which  r e q u i r e ,   in  a d d i t i o n   to  h o l e s ,   to  be  p r o v i d e d  

with  small  cu rves ,   in  case  in  p lanes   t r a n s v e r s e   to  one  a n o t h e r ,  

such  as  end  curves  in  a  t r a n s v e r s e   plane  r e l a t i v e   to  a  p l a n e  

c o n t a i n i n g   i n t e r m e d i a t e   cu rves .   According  t o  a   t e c h n i q u e   a t  

p r e s e n t   in  use,   a f t e r   p i e r c i n g   or  punching  o p e r a t i o n s   such  

p ieces   are  r e t aken   and  p o s i t i o n e d   on  a  bending  machine,   where  

they  are  curved  or  b e n t .  

T h e r e f o r e ,   an  o b j e c t   was  to  p rov ide   an  a p p a r a t u s   enab l ing   t o  

p i e r c e   holes   in  a  t u b u l a r   p iece   w i t h .  c o i n c i d e n t   axes  and 

holes  with  axes  t r a n s v e r s e l y   to  one  a n o t h e r ,   said  a p p a r a t u s  

p o s s i b l y   being  able  a lso  to  ca r ry   out  curves  ly ing  on 

p lanes   not  c o i n c i d e n t   with  one  a n o t h e r ,   in  a  s i n g l e   w o r k i n g  



s t a t i o n ,   w i t h o u t   any  need  of  moving  or  d i s p l a c i n g   the  t u b u l a r  

e l e m e n t .  

The  f o r e g o i n g   o b j e c t s   have  been  ach ieved   by  the  p r e s e n t   i n v e n -  

t i o n ,   which  s u b s t a n t i a l l y   p rov ides   a  tube  punching  a n d / o r  

bending  assembly ,   compr i s ing   a  pa i r   of  tube  g r i p p i n g   j aws  

r e l a t i v e l y   moving  toward  and  away  from  each  o the r   in  a 

f i r s t   d i r e c t i o n ,   sa id   a p p a r a t u s   i n c l u d i n g   a  t o o l h o l d e r   rod  

movable  in  a  second  d i r e c t i o n   t r a n s v e r s   to  sa id   f i r s t  

d i r e c t i o n ,   and  compr i s ing   an  opening  or  s l o t   in  said  jaw  o r  

jaws  of  such  a  s i ze   as  to  al low  the  passage  of  a  tool  c a r r i e d  

by  the  said  r o d .  

The  i n v e n t i o n   a l so   p rov ides   a  tube  punching  assembly ,   c o m p r i s -  

ing:  a  pa i r   of  tube  g r i p p i n g   jaws,   r e l a t i v e l y   movable  t oward  

and  away  from  each  o the r   in  a  f i r s t   path  l ine   or  d i r e c t i o n ;  

two  punches  d i sposed   and  movable  in  said  f i r s t   d i r e c t i o n ;  

and  a  frame  i n t e g r a l   with  one  of  said  jaws,   which  frame  i s  

for   a  t o o l h o l d e r   rod  movable  in  a  s e c o n d   d i r e c t i o n   which  i s  

t r a n s v e r s e   to  the  f i r s t   d i r e c t i o n ;   an  opening  in  said  jaw  o r  

jaws  a l lows   the  passage   of  a  tool  c a r r i e d   by  sa id   rod.  The 

t o o l h o l d e r   rod  may  be  p rovided   with  e i t h e r   a  punch  for  t u b e  

punch ing ,   or  a  bending  pad  for   tube  bending.   The  jaws  may 

be  s t r a i g h t   or  curved  for   p r o v i d i n g   a  curve  in  the  tube,   i n  

a  per  se  known  manne r .  

The  punching  and  bending  assembly  a c c o r d i n g   to  t h i s   i n v e n t i o n  

a l lows   to  ob t a in   s u b s t a n t i a l   sav ings   in  working  times  and 

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



p r o d u c t i o n   cos t s   and  a lso  an  i n c r e a s e d   accuracy   in  the  o b t a i n e d  

p r o d u c t .  

A  d e t a i l e d   d e s c r i p t i o n   of  exemplary  embodiments  of  the  p r e s e n t  

i n v e n t i o n   wil l   now  be  given  with  r e f e r e n c e   to  the  accompany ing  

drawings ,   in  w h i c h :  

Fig.  1  is  a  p e r s p e c t i v e   view  of  an  exemplary  t u b u l a r   e l e m e n t  

or  p iece   i n v o l v i n g   the  e x e c u t i o n   of  holes  and  

curves  which  are  not  c o p l a n a r   to  each  o t h e r ;  

Fig.  2  is  a  c r o s s - s e c t i o n a l   view  through  a  t u b u l a r   p i e c e  

having  a  pa i r   of  coax ia l   holes   and  at  l e a s t   one  h o l e  

at  an  ax is   t r a n s v e r s e   to  the  axis   of  said  p a i r ;  

Fig.  3  is  a  f r a g m e n t a r y   p e r s p e c t i v e   view  showing  two  jaws  and 

a  s u p p o r t i n g   frame  for  a  punch  implement  for  p r o v i d i n g  

holes  with  axis  t r a n s v e r s e   to  the  jaw  movement;  

Fig.  4  is  a  f r o n t   pa r t   s e c t i o n a l   view  of  a  punching  a s s e m b l y  

taken  on  a  v e r t i c a l   plane  c o n t a i n i n g   the  punch  a x i s ,  

said  assembly  punching  a  p l u r a l i t y   of  holes  with  a x e s  

t r a n s v e r s e l y   of  one  a n o t h e r ;  

Fig.  5  is  a  plan  view  of  the  assembly  shown  in  f i g .   4 ;  

Fig.  6  is  a  s chema t i c   view  of  a  modi f ied   embodiment  of  t h e  

assembly  shown  in  Fig;  4 ;  

Fig.  7  is  a  p e r s p e c t i v e   view  s i m i l a r   to  t h a t   of  Fig.  3  showing  

a  t r a n s v e r s e   c a s i n g  o r   frame  un i t   and  r e l a t i v e   j a w s ,  

the  whole  modi f ied   to  p rov ide   an  end  bending  on  t h e  

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

Fig.  8  is  an  e n l a r g e d   p e r s p e c t i v e   view  of  a  bending  p a d ;  

Fig.  9  is  a  p e r s p e c t i v e   view  s i m i l a r   to  t ha t   of  Fig.  3  o f  

a  curved  jaw  uni t   or  assembly ;   and  



Fig.  10  is  a  s chemat i c   plan  view  showing  a  p l u r a l i t y   o f  

punching  and  or  bending  a s s e m b l i e s   mounted  onto  a  machine  

for   p r o c e s s i n g   a  tube ,   such  as  t ha t   shown  in  Fig.  1.  

Fig.  1  shows  an  exemplary  t u b u l a r   p iece   1  which,  for   e x a m p l e ,  

could  be  a  leg  e lement   of  an  openable   c l o t h e s   hanger .   Metal  

t u b u l a r   e l emen t s   or  p ieces   are  v a r i o u s l y   used,  for   example  i n  

the  f u r n i s h i n g s   a r t ,   as  c h a i r   and  t a b l e   l egs ,   s t r u c t u r a l  

e lements   for   beds,   e tc .   At  l e n g t h w i s e   spaced  a p a r t   p o s i t i o n ,  

sa id   p iece   1  has  pa i r s   of  d i a m e t r i c a l l y   o p p o s i t e   holes  2,  2 ' ,  

more  c l e a r l y   shown  in  Fig.  2,  and  one  or  more  holes  3,  an 

axis  of  hole  3  is  at  r i g h t   angles   or  g e n e r a l l y   t r a n s v e r s e   t o  

the  axis   of  holes   2,  in  a  plane  c o n t a i n i n g   said  axis  of  holes  2 ,  

or  in  an  o f f s e t   p lane .   Said  e lement   1  a lso  has  curved  end 

p o r t i o n s   4,  whose  c e n t e r l i n e s   l i e   on  plans  t r a n s v e r s e   to  a 

plan  de f i ned   by  a  c e n t e r l i n e   of  the  remainder   of  e lement   1 .  

For  working  the  t u b u l a r   e lement   1  on  a  s i n g l e   machine  w i t h o u t  

any  i n t e r m e d i a t e   r e p o s i t i o n i n g ,   a  punching  assembly  has  been 

c o n c e i v e d ,   a  f i r s t   embodiment  of  which  is  shown  in  s c h e m a t i c  

p e r s p e c t i v e   view  in  Fig.  3 .  

The  assembly  10  shown-in  Fig.  3  comprises   a  pa i r   of  jaws  11 

and  12,  both  of  w h i c h  a r e   p rov ided   with  a  l o n g i t u d i n a l   s l o t   13 

and  14,  r e s p e c t i v e l y ,   for   accommodating  a  t u b u l a r   e lement   o r  

tube  such  as  1,  not  shown  in  t h i s   f i g u r e .   Each  of  the  jaws  a r e  

r e s i l i e n t l y   r e s t r a i n e d   by  sp r ing   e lements   16  to  a  r e s p e c t i v e  

p l a t e   11 ' ,   12 ' .   In  any  per  se  known  manner,  said  jaws  11  and 

12  can  be  moved  near  each  o the r   to  clamp  the  tube ,   and  away 

from  each  o t h e r   to  r e l e a s e   the  tube .   G e n e r a l l y ,   only  one  j a w ,  



such  as  12,  wil l   be  movable  along  with  the  r e l a t i v e   p l a t e   t o  

and  fro  in  a  d i r e c t i o n   i n d i c a t e d   by  arrow  A  in  Fig.  3;  w h i l e  

the  o the r   jaw  11  will   only  be  s h i f t e d   by  s l i g h t   r e s i l i e n t  

a d j u s t e m e n t s   r e l a t i v e   to  i t s   own  p l a t e .   Guide  e lements   f o r  

the  jaws  are  denoted  at  15.  As  to  any  f u r t h e r   d e t a i l   o f  

c o n s t r u c t i o n ,   r e f e r e n c e   is  made  to  the  l a t e r   d e s c r i p t i o n   f o r  

the  embodiment  shown  in  f i g s .   4  and  5 .  

One  of  the  jaws,   g e n e r a l l y   jaw  11,  has  secured   t h e r e t o   a 

cas ing   or  frame  18  c a r r y i n g   a  s l i d i n g   rod  19  under  the  c o n t r o l  

of  a  jack  or  c y l i n d e r - p i s t o n   assembly  20.  Said  rod  19  may 

t e r m i n a t e   with  a  punch  (not  shown)  and  o p e r a t e s   moving  a l o n g  

a c c o r d i n g   to  an  axis  22,  which  is  t r a n s v e r s e   with  r e s p e c t   t o  

a  f i r s t   d i r e c t i o n   which  is  the  jaw  movement  d i r e c t i o n ;   i n  

t h i s   p a r t i c u l a r   case  axis   22  is  at  r i g h t   angles   t h e r e t o .   F o r  

the  o p e r a t i o n   of  the  punch,  each  jaw  has  an  opening  o r  

notch  r e s p e c t i v e l y   23  for   jaw  11  and  24  for  jaw  12,  of  a 

s u f f i c i e n t   s ize   for  the  punch  to  pass  t h e r e t h r o u g h .   Of  c o u r s e ,  

when  a  hole  has  to  be  p i e r c e d   in  the  t u b u l a r   e lement   1,  a t  

an  axis   which  is  not  p e r p e n d i c u l a r   to  the  jaw  movement 

d i r e c t i o n ,   but  i n c l i n e d   at  any  angle   t h e r e t o ,   a  s u i t a b l e  

modi f i ed   frame  could  be  p rov ided   (as  h e r e i n a f t e r   e x p l a i n e d ) ,  

so  t h a t   the  punch  can  o p e r a t e   along  the  d e s i r e d   a x i s .  

S i m i l a r l y ,   i t   should  be  noted  t h a t  t h e   opening  compr i s ing   s a i d  

notches   23  and  24  can  be  p rov ided   in  a  s i n g l e   jaw  and  be  o f  

any  shape,   p rov ided   t h a t   i t   would  al low  for  the  punch 

p a s s a g e .  

Figs .   4  and  5  p a r t i c u l a r l y   show  a  punching  assembly  30  h a v i n g  

a  p l u r a l i t y   of  punches ,   at  l e a s t   one  of  which  has  i t s   a x i s  



t r a n s v e r s e   to  the  o t h e r s .   It  comprises   a  mount  31,  i n t e n d e d  

to  be  mounted  onto  a  bench,   not  shown,  by  means  of  two 

pins  32  and  33  and  a  s e t t i n g   screw  34 .  

A  body  35  of  the  punching  assembly  is  s l i d a b l e   on  said  mount 

31  through  a  r e l i e f   guide  (not  shown)  on  mount  31  and  a 

c o r r e s p o n d i n g   groove  on  body  35.  Two  s h o u l d e r s   38  and  3 9 ,  

s ecu red   by  screws  40  and  41,  p rov ide   for   l i m i t i n g   the  s l i d i n g  

t r a v e l   of  body  35  on  mount  31 .  

Said  body  35  c a r r i e s   a  p l i e r   member  having  two  jaws  42  and 

43.  each  jaw  has  a  s l o t   or  r ecess   42'  and  43 ' ,   r e s p e c t i v e l y ,  

for   r e c e i v i n g   a  tube  to  be  p i e r c e d .   Through  a  r e s i l i e n t  

e l a s t o m e r i c   s p r i n g   e lement   44  said  jaw  42  bears   a g a i n s t   an  

e x t e n s i o n   36  of  body  35,  while   sa id   jaw  43  bears  a g a i n s t   a 

p l a t e   of  punch  ho lde r   65  through  an  e l a s t o m e r i c   element  45 .  

The  jaw  42  is  mounted  on  the  e x t e n s i o n   36  by  two  screws  46 

and  47,  the  t h r e a d e d   ends  48  and  49  of  which  are  screwed  i n  

the  jaw  and  the  u n t h r e a d e d   p o r t i o n s   50  and  51  s l i d a b l y  

engage  in  pas sages   52  and  53  in  body  35.  The  en l a rged   heads  

54  and  55  of  screws  46  and  47  will   r e s t   a g a i n s t   inner   s h o u l d e r s  

56  and  57  of  sa id   pa s sages   52  and  53 .  

The  jaw  43  is  mounted  on  the  punch  ho lde r   65  by  means  o f  

screws.  58  and  59.  Since  t h i s   type  of  mounting  is  i d e n t i c a l   f o r  

each  screw,  h e r e i n a f t e r   only  screw  58  will   be  d e s c r i b e d .   T h i s  

screw  58  has  a  t h r e a d e d   end  60  screwed  in  the  punch  holder   65 

and  an  u n t h r e a d e d   p o r t i o n   61  engaged  wi th in   a  passage  62  o f  

jaw  43.  The  e n l a r g e d   head  63  of  screw  58  bears  a g a i n s t   an  i n n e r  



s h o u l d e r   64  of  passage   62.  The  screws  46  and  47,  58  and  59 

a lso   p rov ide   for   t e n s i o n i n g   the  s p r i n g s   44  r e s p e c t i v e l y   4 5 ,  

and  f u r t h e r   act   as  guides  for  the  jaws  in  t h e  m o v e m e n t  

t h e r e o f   r e l a t i v e   to  said  body  35  r e s p e c t i v e l y   punch  h o l d e r  

65,  l i m i t i n g   the  t r a v e l   of  the  jaws  with  r e s p e c t   to  the  body 

and  punch  ho lde r   by  bea r i ng   of  the  e n l a r g e d   heads  on  t h e  

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

Two  guide  spokes  66  and  67  (Fig.   5)  are  mounted  on  jaw  42 

and  jaw  43  has  two  c o r r e s p o n d i g   holes   68  and  69  to  ensure   a 

guide  for  the  movement  of  the  jaws  r e l a t i v e   to  each  o t h e r .  

Such  guide  spokes  a l so   p rov ide   for   p r e v e n t i n g   a  tube  to  be 

punched  from  f a l l i n g   on  the  bottom  of  jaws  42  and  43 .  

A  f i r s t   punch  70  is  mounted  on  the  e x t e n s i o n   36  of  body  3 5 ,  

and  a  punch  head  71  is  r e t a i n e d   by  a  t h r ead   72.  Punch  70 

passes   through  sa id   body  35  and  jaw  42,  so  t h a t   when  t h e  

punching  assembly  is  at  r e s t ,   a  s h e a r i n g   t ip  74  of  the  punch  

is  f lush   with  an  inner   s u r f a c e   of  the  j a w .  

A  second  punch  75  is  mounted  on  said  punch  ho lder   65  and 

passes   through  jaw  4 3 .  

This  punch  75  is  made  i n t e g r a l   with  the  punch  ho lder   65  by 

a  lock ing   th read   76  screwed  in  an  i n t e r n a l   th read   of  a 

t h r eaded   r ing  e x t e n s i o n   77  of  the  p u n c h  h o l d e r .   This  t h r e a d e d  

r ing  77  a lso   has  an  e x t e r n a l   t h r ead   78,  by  which  i t   i s  

screwed  in  a  t h r e a d e d   r ecess   79  of  an  end  of  a  stem  80  o f  

a  h y d r a u l i c h   jack  or  c y l i n d e r - p i s t o n   con t ro l   un i t   81  i n t e g r a l  

with  body  35 .  



A  cas ing   or  frame  83  is  mounted  on  an  e x t e n s i o n   of  jaw  42 

and  made  i n t e g r a l   with  sa id   e x t e n s i o n .   The  frame  83  c a r r i e s   a 

jack  or  c y l i n d e r - p i s t o n   con t ro l   un i t   84,  a  p i s t o n   stem  85 

of  which  has  an  end  i n t e r n a l l y   t h r e a d e d   at  86  for   engagemen t  

of  a  r ing   87  r e t a i n i n g   a  punch  88.  Of  cou r se ,   o the r   c o n n e c t i n g  

means  between  sa id   punch  88  and  r e l a t i v e   con t ro l   un i t   84 

could  be  p r o v i d e d .   The  jaws  42  and  43  at  a  p o s i t i o n   c o r r e s p o n d -  

ing  to  punch  88  are  made  with  o p p o s i t e   notches   91,  92  of  such  

a  s i z e   as  to  p rov ide   a  s u f f i c i e n t   opening  for  the  passage  o f  

sa id   punch  88,  when  the  jaws  are  at  a  p o s i t i o n   c lose   to  e a c h  

o t h e r .   In  F igs .   4  and  5  the  t h i r d   punch  88  has  been  shown 

a r r anged   at  r i g h t   angles   to  the  o p e r a t i n g   or  movement  l ine   o f  

punches  70  and  )5,  and  i t   o p e r a t e s   moving  in  a  v e r t i c a l   p l a n e  

spaced  a p a r t   with  r e s p e c t   to  a  v e r t i c a l   plane  c o n t a i n i n g   the  a x e s  

of  the  f i r s t   two  punches.   Of  cou r se ,   for   p a r t i c u l a r   p u r p o s e s ,  

frames  could  be  p rov ided   in  which  the  t h i r d   punch  would  o p e r a t e  

moving  along  any  axis  which  is  skew  to  the  o p e r a t i n g   l ine   o f  

the  f i r s t   two  punches.   An  assembly  with  a  t h i r d   punch  at  an 

axis   which  is  not  o r thogona l   to  the  f i r s t   two  punches  i s  

s c h e m a t i c a l l y   shown  with  c losed   jaws  in  Fig.  6,  in  which  p a r t s  

c o r r e s p o n d i n g   to  those   of  f i g s .   4  and  5  have  been  denoted  w i t h  

the  same  r e f e r e n c e   numerals   fo l lowed  by  l e t t e r   "a"  and  w i l l  

not  be  d e s c r i b e d   in  d e t a i l .   Thus,  the  assembly  30a  c o m p r i s e s  

two  o p p o s i t e   jaws  42a  and  43a,  of  which  j aw  42a  bears   a g a i n s t  

a  body  35a  th rough   r e s i l i e n t   or  sp r i ng   e lement   44a,  w h i l e  

jaw  43a  bears   a g a i n s t   punch  ho lder   65a  through  r e s i l i e n t   o r  

sp r ing   e lement   45a.  Two  coax ia l   punches  are  shown  at  70a  and 

75a,  and  the  t h i r d   punch  at  88a,  the  l a t t e r   being  i n c l i n e d  

r e l a t i v e   to  an  h y p o t h e t i c a l   l ine   at  r i g h t   angles   to  the  a x i s  

of  the  o the r   two  punches.   A  cas ing   or  frame  for  the  t h i r d   punch 



is  denoted  by  r e f e r e n c e   numeral  83a;  a  con t ro l   uni t   for   t h e  

two  a l i g n e d   punches  is  denoted  at  81,  and  a  con t ro l   un i t   f o r  

the  t r a n s v e r s e   punch  is  denoted  at  8 4 a .  

H e r e i n a f t e r   the  o p e r a t i o n   of  the  a p p a r a t u s   wil l   be  d e s c r i b e d  

with  r e f e r e n c e   to  Figs.   4  and  5,  i t   being  unde r s tood   t h a t  

upon  change  of  the  r e f e r e n c e ,   the  f o r e g o i n g   a lso  a p p l i e s   t o  

Fig.  6 .  

A  tube  T  is  p laced   between  the  spaced  a p a r t   jaws  42,  43  ( o r  

42a,  43a) .   The  c y l i n d e r - p i s t o n   assembly  81  (81a)  is  o p e r a t e d .  

Under  the  a c t i o n   of  stem  80  (80a)  the  jaw  43  (43a)  is  moved 

towards  the  jaw  42  (42a)  un t i l   the  jaws  are  brought   in  c o n t a c t  

with  each  o the r   and  the  punches  70  and  75  (70a  and  75a)  are  i n  

c o n t a c t   with  an  ou te r   s u r f a c e   of  the  tube.   Then,  the  p i s t o n  

of  assembly  81  con t i nues   to  move  fo rward ,   squeez ing   or  p r e s s i n g  

sp r ing   45,  ( t h i s   being  l i m i t e d   by  the  c o n t a c t   between  the  j a w  

43  and  punch  ho lde r   65)  and  s i n k i n g   the  punch  75  in  tube  T 

un t i l   the  l a t t e r   is  punched.  Should  the  tube  be  not  f i x e d ,  

i . e ,   should  the  tube  be  able  to  move  along  the  axis   of  t h e  

a l i g n e d   punches ,   when  pushed  by  the  jaws,   the  i n c r e a s e d  

p r e s s u r e   in  the  c y l i n d e r - p i s t o n   assembly  r e s u l t s   in  r e t r a c t i o n  

(to  the  r i g h t   as  seen  in  Fig.  4)  of  the  jaw  42,  squeez ing   o f  

sp r ing   44  ( l i m i t e d   by  the  c o n t a c t   between  said  jaw  42  and 

e x t e n s i o n   36  of  body  35),   s i n k i n g   of  punch 70  in  the  tube  and 

punching  t h e r e o f .  

A c t u a l l y   two  holes  are  p i e r c e d   i.n  a  tube  at  a  same  t ime,   one 

hole  by  punch  70  and  the  o the r   by  punch  75 .  



At  t h i s   po in t   the  o p e r a t i o n   of  the  t h i r d   punch  88  is  c o n t r o l l e d  

by  de layed  a c t i o n   c y l i n d e r - p i s t o n   assembly  84,  a f t e r   t h e  

c l o s i n g   of  jaws  42  and  43.  Once  the  holes  have  been  punched  

out ,   p r e s s u r e   a u t o m a t i c a l l y   f a l l s   in  the  c y l i n d e r - p i s t o n  

a s s e m b l i e s   81,  84  (or  84a) ,   for   example  by  means  of  a  t i m e r  

mechanism,  and  the  s p r i n g s   44  and  45  r e l e a s e ,   such  a  r e l e a s e  

being  l i m i t e d   by  the  p a i r s   of  screws  46,  47  and  58,  59.  I f  

the  tube  T  is  f i x e d ,   as  is  the  case  when  tube  T  is  V-shaped  

and  the  holes  have  to  be  a d j a c e n t   to  the  c u r v e s ,   from  t h e  

time  at  which  the  two  jaws  c o n t a c t   under  the  a c t i o n   of  t h e  

c y l i n d e r - p i s t o n   assembly  81,  the  i n c r e a s e   in  the  p r e s s u r e  

e x e r t e d   by  the  c y l i n d e r - p i s t o n   assembly  r e s u l t s   on  one  hand 

in  the  d i s p l a c e m e n t   (to  the  r i g h t   as  seen  in  Fig.  2)  of  t h e  

punch  ho lder   65,  t h i s   r e s u l t i n g   in  tube  p i e r c i n g   by  t h e  

punch  75,  with  squeez ing   of  sp r ing   45  l i m i t e d   by  the  c o n t a c t  

between  said  jaw  43  and  punch  h o l d e r ,   and  on  the  o ther   hand 

in  the  s l i d i n g   (to  the  l e f t   as  seen  in  Fig.  2)  of  body  35 

and  tube  p i e r c i n g   by  the  punch  70,  with  squeez ing   of  s p r i n g  

44  l i m i t e d   by  the  c o n t a c t   between  sa id   jaw  42  and  body  35 .  

The  s l i d i n g   of  body  35  on  the  guide  member  r e s u l t s   i n  

compress ion   of  a  r e t u r n   sp r ing   82  p rov ided   between  s a i d  

body  35  and  s h o u l d e r   38  of  mount  31 .  

When  the  p r e s s u r e   f a l l s   in  the  jack  or  c y l i n d e r - p i s t o n  

assembly  81,  the  jaws  open  again  and  body  35  moves  back  t o  

t h e   i n i t i a l   p o s i t i o n   under  the  a c t i o n   of  r e tu rn   s p r i n g s  

(not  shown)  or  c y l i n d e r - p i s t o n   assembly  81,  when  the  l a t t e r   i s  

of  double  a c t i n g   t y p e .  

The  machine  may  be  p rov ided   with  curved  jaws,   as  seen  i n  



plan  view  for   p r o v i d i n g   a  s l i g h t   curve ,   as  d e s c r i b e d   i n  

the  above  ment ioned   e a r l i e r   pa t en t   a p p l i c a t i o n   of  the  same 

a p p l i c a n t .  

Fig.  7  shows  a  modi f i ed   embodiment  of  the  assembly  o f  

F i g . . 3 .   In  the  assembly  120  of  f i g .   6,  the  jaws  121  and  122 

have  r e s p e c t i v e   s l o t s   123  and  124  c o n f i g u r a t e d   at  one  end 

with  a  downwardly  curved  lower  p o r t i o n   123'  and  1 2 4 ' ,  

r e s p e c t i v e l y .   A  frame  125  for  a  rod  126  is  movable  v e r t i c a l l y  

or  g e n e r a l l y   t r a n s v e r s e l y   of  the  jaw  movement  under  the  c o n t r o l  

of  the  c y l i n d e r - p i s t o n   assembly  127.  A  bending  member  130 

is  made  i n t e g r a l   at  the  lower  end  of  rod  126.  This  b e n d i n g  

member,  shown  in  Fig.   8,  s u b s t a n t i a l l y   comprises   a  block  131,  

having  h inged ly   connec ted   t h e r e t o   at  132  a  pad  133,  t h e  

l a t t e r   being  g e n e r a l l y   curve  shaped  at  the  bottom  at  134  f o r  

matching  with  the  s u r f a c e   of  the  tube  to  be  bent .   The  j a w s  

have  notches   or  g e n e r a l l y   removed  p o r t i o n s   135  and  136,  

r e s p e c t i v e l y ,   for  o p e r a t i o n   of  said  member  130.  For  any 

o the r   c o n s t r u c t i v e   d e t a i l ,   r e f e r e n c e   is  made  to  the  p r e c e d i n g  

a s s e m b l i e s .  

Fig.  9  shows  a  f u r t h e r   modi f i ed   embodiment  of  the  a s s e m b l y .  

In  the  assembly  160  of  Fig.  9,  jaws  161  and  162  have  c a v i t i e s  

163  and  164  t h a t   in  plan  v i ew  a r e   of  curved  shape,   so  as  t o  

provide   in  a  tube  a  bending ,   s i m u l t a n e o u s l y   with  the  p u n c h i n g  

o p e r a t i o n ,   in  a  p lane   a cco rd ing   to  app roach ing   d i r e c t i o n   o f  

the  jaws.  In  Fig.  9  r e f e r e n c e  n u m e r a l   165  d e s i g n a t e s   mutua l  

p o s i t i o n i n g   spokes  for   the  jaws.,  r e f e r e n c e   numeral  169 

d e s i g n a t e s   a  v e r t i c a l   punch  on  the  r e l a t i v e   cas ing   or  frame  168,  

r e f e r e n c e   numerals   173  and  174  d e s i g n a t e   s l o t s   for  o p e r a t i o n  



of  the  v e r t i c a l   punch,  and  r e f e r e n c e   numerals  180  and  181 

i n d i c a t e   the  c e n t e r l i n e s   for   two  h o r i z o n t a l   punches.   For  any  

o the r   d e t a i l   of  a s sembl ing   and  o p e r a t i o n   of  said  jaws  and 

punches  r e f e r e n c e   is  made  to  the  embodiment  of  Figs .   4 

and  5 .  

Fig.  10  shows  a  bench  140  whereon  e i g h t   p u n c h i n g / b e n d i n g  

a s s e m b l i e s   are  mounted,  some  of  them  being  for  punching  a l i g n e d  

ho l e s ,   and  same  for   punching  holes  having  axis  t r a n s v e r s e   t o  

the  a l i g n e d   ho les .   The  c y l i n d e r - p i s t o n   con t ro l   a s s e m b l i e s  

are  p a r a l l e l   connected   to  a  same  h y d r a u l i c   c o n t r o l ,   n o t  

shown.  An  U-shaped  tube  T  is  p laced   in  these   a s s emb l i e s   t o  

be  punched  s i m u l t a n e o u s l y   at   va r ious   l o c a t i o n s   t h e r e a l o n g  

(so  as  to  p rov ide   holes   in  i t   having  c e n t e r l i n e s   t r a n s v e r s e  

to  each  o t h e r ) ,   and  to  be  bent  in  the  plane  where  i t   l i e s   a n d / o r  

in  a  plane  t r a n s v e r s e   to  sa id   p l a n e .  



1.  A  tube  punching  and /o r   bending  assembly ,   compr i s ing   a 

pa i r   of  tube  g r i p p i n g   jaw  (11,  12;  42,  43;  42a,  43a;  121,  122;  

161,  1 6 2 )  r e l a t i v e l y   movable  towards  each  o the r   a c c o r d i n g  

to  a  f i r s t   d i r e c t i o n ,   c h a r a c t e r i z e d   by  i n c l u d i n g   a  t o o l h o l d e r  .  

means  (19,  84,  87;  126)  movable  a cco rd ing   to  an  axis  t r a n s v e r s e  

to  sa id   movement  d i r e c t i o n   of  the  jaws,   and  compr i s ing   an 

opening  (23,  24;  91,  92;  135,  136;  173,  174)in  sa id   jaw  o r  

jaws  of  a  s i ze   for   the  passage   of  a  tool  c a r r i e d   by  t h e  

means .  

2.  An  assembly  accord ing   to  Claim  1,  c h a r a c t e r i z e d   i n  

t h a t   said  tool  is  a  punch  (19 ;   88;  8 8 a ) .  

3.  An  assembly  accord ing   to  Claim  1,  c h a r a c t e r i z e d   i n  

t h a t   sa id   tool  is  a  bending  pad  (133)  and  said  jaws  a r e  

c o n f i g u r a t e d   w i t h  t u b e   g r i p p i n g   s l o t s   ( 1 2 3 ' ,  1 2 4 ' )   s h a p e d  

a c c o r d i n g   to  a  curved  shape  to  be  given  to  the  t u b e .  



4.  A  tube  punching  assembly ,   compr i s ing   a  pa i r   of  t u b e  

g r i p p i n g   jaws  (42,  43;  42a,  43a)  r e l a t i v e l y   movable  t o w a r d s  

each  o t h e r   acco rd ing   to  a  f i r s t   d i r e c t i o n ,   two  punches  ( 7 0 ,  

75;  70a,  75a)  a r ranged   a c c o r d i n g   to  the  axis   of  movement 

for   sa id   jaws,   c h a r a c t e r i z e d   by  f u r t h e r   i n c l u d i n g   a  c a s i n g  

or  frame  (83;  83a)  i n t e g r a l   with  one  of  said  jaws,   which  

cas ing   or  frame  is  for   a  t o o l h o l d e r   rod  (87;  87a;  126) 

movable  a c c o r d i n g   to  an  axis  t r a n s v e r s e   to  sa id   movement 

d i r e c t i o n   for   the  jaws,   and  compr i s ing   an  opening  (91,  92) 

in  sa id   jaw  or  jaws  of  a  s i ze   for   the  passage  of  a  t o o l  

(88;  88a;  133)  c a r r i e d   by  the  r o d .  

5:  An  assembly  a c c o r d i n g   to  Claim  4,  c h a r a c t e r i z e d   i n  

t h a t   said  tool  is  a  punch*(88,   8 8 a ) .  

6.  An  assembly  acco rd ing   to  Claim  4,  c h a r a c t e r i z e d   i n  

t h a t   s a id   tool  is  a  bending  pad  (133)  and  sa id   jaws  (121,  122) 

are  c o n f i g u r a t e d   with  tube  g r i p p i n g   s l o t s   (123,  124)  s h a p e d  

a c c o r d i n g   to  the  curved  shape  to  be  given  to  the  t u b e .  

7.  An  assembly  acco rd ing   to  Claim  4,  c h a r a c t e r i z e d   i n  

t h a t   sa id   jaws  are  c a r r i e d   onto  a  body  (35)  and  movable  

r e l a t i v e   t h e r e t o ,   sa id   body  being  movable  on  a  base  mount  ( 3 1 ) .  

8 .   An  assembly  accord ing   to  Claim  1  or  Claim  4,  c h a r a c t e r i z e d  

in  t h a t   sa id   jaws  (161,  162)  have  s l o t s   (163,  164)  c o n f i g u r a t e d  

with  a  curved  shape  in  a  p l a n e  d e v e l o p e d   a c c o r d i n g   to  t h e  

a p p r o a c h i n g   d i r e c t i o n   for   the  jaws..  
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