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(54)  Bending  machine 

(57)  Arrangement  for  bending  pipes  (1),  comprising 
a  central  bending  head  (6,7)  and  a  clamping  device.  In 
order  to  achieve  a  grip  of  a  more  radial  symmetry,  the 
clamping  device  consisting  of  two  clamping  parts  (8,9) 

is  provided  with  at  least  one  additional  clamping  part 
(15),  contacting  the  pipe  (1)  to  be  bent  at  the  joint  face 
of  the  two  clamping  parts  (8,9). 
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Description 

The  present  invention  relates  to  an  arrangement  for 
bending  bar-shaped  or  tubular  material,  comprising  a 
central  bending  head  and  a  clamping  device,  divisible 
into  a  first  clamping  part  and  a  second  clamping  part,  for 
accepting  and  two-sided  clamping,  and  subsequent 
moving  around  the  central  bending  head,  the  material  to 
be  bent. 

Many  variants  are  known  in  the  prior  art  of  arrange- 
ments  of  this  kind,  in  which  two  types  can  be  distin- 
guished.  The  first  type  has  a  central  bending  head 
constructed  in  one  piece.  The  material  in  this  case  is 
clamped  against  the  central  bending  head  with  a  sepa- 
rate  clamp,  the  actual  bending  action  being  effected  by 
a  subsequent  rotation  of  the  central  bending  head, 
together  with  the  separate  clamp,  about  the  shaft  of  the 
central  bending  head.  The  second  type  has  a  central 
bending  head  divided,  in  axial  sense,  into  two  halves, 
each  half  being  provided  with  a  half  clamp  such  that, 
when  the  two  halves  are  pressed  together,  the  material 
is  secured.  The  actual  bending  action  is  again  effected 
by  a  subsequent  rotation  of  the  central  bending  head. 
Both  prior  art  types  of  arrangement  have  the  disadvan- 
tage  that  the  material,  usually  tubing,  is  only  clamped 
on  two  sides.  For  a  bending  action  in  the  horizontal 
plane,  for  example,  the  arrangement  of  the  first  type  will 
only  clamp  the  tube  on  the  sides,  whereas  the  arrange- 
ment  of  the  second  type  will  only  clamp  the  top  and  the 
bottom. 

The  drawback  of  only  two-sided  clamping  becomes 
especially  apparent  if  material  is  to  be  processed  that  is 
easily  damaged,  such  as  thin-walled  tubing  or  tubing 
having  a  specific  surface  structure,  such  as  stainless 
steel  tubing.  The  result  in  those  cases  is  often  that  the 
bending  action  fails,  which  specifically  gives  rise  to  loss 
of  material,  or  that,  with  the  aid  of  cleaning  and  polish- 
ing  techniques,  the  damage  is  eliminated,  which  gives 
rise  to  loss  of  time  and  leads  to  a  sub-optimal  result. 
The  invention  described  here  obviates  this  drawback  to 
a  significant  degree,  and  is  characterized  in  that  the 
clamping  device  is  provided  with  at  least  one  additional 
clamping  part,  for  the  material  to  be  clamped  on  more 
than  two  sides. 

An  advantageous  embodiment  of  the  invention  is 
characterized  in  that  the  at  least  one  additional  clamp- 
ing  part  at  least  substantially  contacts  the  material  at  a 
joint  face  between  the  first  clamping  part  and  the  sec- 
ond  clamping  part,  as  this  is  the  place  where  the  mate- 
rial  in  the  prior  art  arrangements  is  hardly  clamped  at 
all.  It  is  then  necessary  for  at  least  one  clamping  part  to 
be  provided  with  a  cavity  for  accepting  the  at  least  one 
additional  clamping  part. 

According  to  the  invention  the  arrangement  is  then 
provided  in  a  further  advantageous  embodiment  with 
means  for  positioning  the  at  least  one  additional  clamp- 
ing  part  in  the  cavity,  at  least  substantially  simultane- 
ously  with  or  after  the  clamping  of  the  material  by  the 
first  clamping  part  and  the  second  clamping  part,  the 

means  preferably  comprising  hydraulic  or  pneumatic 
means. 

A  particularly  advantageous  embodiment  of  the 
invention  utilizes  the  great  force  which  can  be  exerted 

5  with  a  wedge  to  achieve  the  additional  grip,  and  is  char- 
acterized  in  that  the  at  least  one  additional  clamping 
part  is  provided  with  at  least  one  bevel  and  that  the  cav- 
ity  is  provided  with  a  mating  bevel,  so  that,  when  the 
additional  clamping  part  is  positioned  in  the  cavity,  this 

10  part  is  clamped  by  the  mating  bevels  on  the  material  to 
be  processed. 

A  special  embodiment  of  the  invention  is  character- 
ized  in  that  the  central  bending  head  comprises  a  first 
head  section  and  a  second  head  section,  with  the  first 

15  clamping  part  forming  a  whole  with  the  first  head  sec- 
tion  and  the  second  clamping  part  forming  a  whole  with 
the  second  head  section,  the  central  bending  head  thus 
formed  being  rotatably  fitted  with  means  being  provided 
for  the  displacement  in  axial  sense  of  the  second  head 

20  section  relative  to  the  first  head  section  for  the  securing 
or  releasing  of  the  material.  The  cavity  for  accepting  the 
at  least  one  additional  clamping  part  may  then  be  made 
in  the  joint  face  of  the  first  clamping  part  and  the  second 
clamping  part,  comprising  in  that  case  a  first  subcavity 

25  in  the  first  clamping  part  and  a  second  subcavity  in  the 
second  clamping  part,  such  that  the  additional  part  con- 
tacts  the  material  to  be  processed  exactly  at  the  joint 
face,  filling  at  least  substantially  the  combined  first  sub- 
cavity  and  second  subcavity. 

30  Since  the  second,  displaceable  part  of  the  bending 
head  is  normally  of  a  less  heavy  construction  than  the 
first  part,  a  further  advantageous  embodiment  is  char- 
acterized  in  that  the  second  subcavity  is  smaller  than 
the  first  subcavity,  the  first  and  the  second  subcavities  in 

35  that  case  both  preferably  being  provided  with  a  bevel.  In 
this  case  there  is  then  exactly  one  additional  part,  in  the 
operating  condition  filling  at  least  substantially  the  com- 
bined  first  and  second  subcavities,  the  additional  part 
provided  on  one  side  with  a  profile  for  part-wise  enclos- 

40  ing  the  material  to  be  bent,  and  provided  on  an  opposite 
side  with  bevels  mating  with  the  bevels  of  the  subcavi- 
ties. 

A  problem  that  may  arise  when  bending  thick- 
walled  tubes  is  that,  owing  to  the  extremely  great  forces 

45  exerted  during  bending  on  the  first  and  the  second 
clamping  part,  these  parts  may  be  forced  apart,  leading 
to  a  sub-optimal  result.  A  further  very  advantageous 
embodiment  of  the  arrangement  is  characterized  in  that 
the  additional  clamping  part  is  provided  with  locking 

so  means,  for  interlocking,  when  the  additional  clamping 
part  is  positioned  in  the  cavity,  the  first  clamping  part 
and  the  second  clamping  part. 

The  locking  means  may  be  made  to  contact  inter- 
nally,  by  providing  a  suitable  profile  on  the  bevels  of  the 

55  additional  clamping  part  and  of  the  cavity.  In  an  alterna- 
tive  form  the  locking  means  may  be  constructed  as  a  U- 
shaped  profile  fastened  to  the  additional  clamping  part 
which,  when  the  additional  clamping  part  is  positioned, 
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embrace  the  first  and  the  second  clamping  parts,  to 
achieve  an  external  lock. 

The  invention  will  now  be  further  explained  with  ref- 
erence  to  the  following  figures,  where: 

Fig.  1A  represents,  in  side  view,  a  prior  art  bending 
arrangement  of  the  first  type; 

Fig.  1  B  represents,  in  top  view,  the  prior  art  bending 
arrangement  of  the  first  type; 

Fig.  2A  represents,  in  side  view,  a  prior  art  bending 
arrangement  of  the  second  type; 

Fig.  2B  represents,  in  top  view,  the  prior  art  bending 
arrangement  of  the  second  type; 

Fig.  3  represents,  in  side  view,  an  embodiment  of 
the  bending  arrangement  of  the  first  type 
according  to  the  invention; 

Fig.  4  represents,  in  side  view,  an  embodiment  of 
the  bending  arrangement  of  the  second 
type  according  to  the  invention; 

Fig.  5  represents,  in  top  view,  an  implementation 
with  an  automatically  actuated  wedge; 

Fig.  6  represents,  in  top  view,  an  example  of  a 
wedge; 

Fig.  7A  represents  a  bending  arrangement  with 
internal  locking; 

Fig.  7B  represents,  in  top  view,  the  bending 
arrangement  with  internal  locking; 

Fig.  8A  represents,  in  side  view,  a  bending  arrange- 
ment  with  external  locking; 

Fig.  8B  represents,  in  top  view,  the  bending 
arrangement  with  external  locking. 

Fig.  1A  shows,  in  side  view,  a  prior  art  bending 
arrangement  of  the  first  type,  where  a  tube  1  can  be 
secured  between  a  central  bending  head  2  and  a  clamp 
3,  and  bending  head  2  and  clamp  3  together  with  a  base 
4  can  subsequently  be  rotated  around  a  shaft  5  through 
a  desired  angle,  thus  to  achieve  a  desired  bending  of 
tube  1  .  It  is  immediately  apparent  that  a  grip  on  tube  1 
can  only  be  effected  at  the  sides  of  the  tube,  and  that 
consequently  the  top  and  bottom  are  not  completely 
immobilized.  A  result  of  this  is  that  tube  1  ,  in  spite  of  the 
presence  of  clamp  3,  tends  to  slip  to  a  certain  degree 
during  bending.  This  slippage  may  adversely  affect  the 
accuracy  of  the  product,  and  moreover  cause  damage 
to  the  tube  surface.  To  avoid  this,  an  additional  clamping 
device  is  often  slid  on  the  tube,  which  then  lies  against 
the  central  bending  head.  This  provision  may  in  fact 
reduce  the  slippage,  but  on  the  other  hand  makes  the 
operation  more  time-consuming.  Fig.  1  B  shows  for  clar- 
ity  the  same  bending  arrangement  of  the  first  type  in  top 
view,  the  top  view  indicating  again  tube  1  ,  central  bend- 
ing  head  2,  clamp  3,  base  4  and  axis  of  rotation  5.  It  may 
be  noted  that  only  bends  smaller  than  180  degrees  can 
be  realized  with  this  bending  arrangement  of  the  first 
type. 

Fig.  2A  shows  a  prior  art  bending  arrangement  of 
the  second  type  in  side  view,  where  a  tube  1  can  be 
secured  between  a  first  head  section  6  and  a  second 

head  section  7  of  a  divided  central  bending  head,  and 
where  the  head  sections  together  with  base  4  can  again 
be  rotated  around  an  axis  of  rotation  5.  As  can  also  be 
seen  from  the  Fig.  2B  top  view  of  this  type  of  bending 

5  arrangement,  the  central  bending  head  has  a  substan- 
tially  radial  symmetry,  whereas  the  first  head  section  6 
is  provided  with  a  first  clamping  part  8  and  the  second 
head  section  7  with  a  second  clamping  part  9,  with 
clamping  parts  8,9  in  the  operating  condition  securing 

10  tube  1  ,  after  which  the  central  bending  head  can  again 
be  rotated  about  shaft  5,  thus  to  achieve  the  desired 
bending  of  tube  1  .  A  feature  of  this  bending  arrange- 
ment  of  the  second  type  is  that  the  tube  is  clamped  at 
the  top  and  the  bottom,  and  that  the  sides  are  not  com- 

15  pletely  immobilized.  Therefore  also  bending  arrange- 
ments  of  this  type  will  exhibit  slippage.  An  advantage  of 
this  second  type  of  bending  arrangement  is  that  angles 
significantly  larger  than  180  degrees  can  be  realized, 
provided  that  second  head  section  7  has  been  con- 

20  structed  such  that  it  can  be  bodily  removed. 
Fig.  3  shows,  in  side  view,  an  embodiment  of  the 

invention,  applied  to  a  bending  arrangement  of  the  first 
type,  where  in  accordance  with  the  invention  at  the  joint 
face  of  central  bending  head  2  and  clamp  3  part  of  the 

25  material  has  been  removed,  such  that  two  cavities 
10,1  1  are  created,  into  which  two  wedges  12,13  can  be 
inserted.  Wedges  12,13  are  provided,  on  the  side  facing 
tube  1,  with  a  profile  for  part-wise  embracing  the  tube, 
and  on  the  side  facing  away  from  tube  1  with  a  bevel, 

30  preferably  mating  with  bevels  of  cavities  10,11  such 
that,  when  the  wedges  are  inserted  into  the  cavities,  the 
wedges  immobilize  tube  1  .  Tube  1  is  thus  additionally 
secured,  reducing  the  possibility  of  slippage.  The  grip, 
moreover,  is  now  effected  with  a  more  radial  symmetry, 

35  which  significantly  reduces  the  risk  of  damage  to  the 
tube.  An  additional  clamping  device  is  no  longer  neces- 
sary,  and  it  is  immediately  clear  to  a  person  skilled  in  the 
art  that  the  insertion  of  the  wedges  can  easily  be  auto- 
mated  using,  for  example,  a  hydraulic  or  pneumatic  cyl- 

40  inder  fitted  to  base  4.  The  advantages  of  the  invention 
are  essentially  retained  if  only  one  cavity  and  one 
wedge  are  employed,  with  the  wall  parts  lying  opposite 
providing  the  counterpressure,  and  contributing  to  the 
firmness  of  the  grip.  As  a  grip  in  that  case  is  still  exerted 

45  in  two  mutually  perpendicular  directions,  slippage  of  the 
tube  is  still  practically  ruled  out. 

Fig.  4  shows,  in  side  view,  an  embodiment  of  the 
invention  applied  to  a  bending  arrangement  of  the  sec- 
ond  type,  where  in  the  manner  described  with  reference 

so  to  Fig.  3  a  cavity  is  made  in  the  joint  face  of  first  clamp- 
ing  part  8  and  second  clamping  part  9,  into  which  again 
a  wedge  15  can  be  inserted  to  obtain  a  grip  of  more 
radial  symmetry. 

Fig.  5  shows  the  same  embodiment  in  top  view, 
55  where  for  clarity  second  head  section  7  together  with 

the  second  clamping  section  9,  with  which  it  forms  a 
whole,  is  left  out.  It  is  furthermore  indicated  how  wedge 
15  is  inserted  into  the  cavity,  via  an  arm  16,  which  is 
rotatably  fitted  to  base  4,  the  arm  1  6  in  turn  being  actu- 
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ated  by  a  hydraulic  or  pneumatic  cylinder  17,  which  is 
likewise  fitted  to  base  4.  By  activating  cylinder  17  at 
least  substantially  simultaneously  with  a  hydraulic  or 
pneumatic  cylinder  (not  shown,  but  as  such  known  in 
the  art)  effecting  the  clamping  of  second  head  section  7,  5 
an  instantaneous  grip  is  obtained  in  two  mutually  per- 
pendicular  directions,  which  practically  removes  the  risk 
of  the  tube  that  is  to  be  bent  sustaining  slippage  or  dam- 
age. 

With  a  bending  arrangement  of  the  second  type  the  10 
second  head  section  7  is  generally  of  as  light  a  con- 
struction  as  possible,  because  this  part  must  move  dur- 
ing  each  clamping  action,  but  also  because  it  must  be 
easily  removable  by  hand.  It  may  then  be  advantageous 
to  make  the  cavity  1  4  shown  in  Fig.  4  such  that  the  sub-  is 
cavity  in  the  lightly  constructed  second  clamping  part  9 
is  smaller  than  the  subcavity  in  first  clamping  part  8.  Fig. 
6  shows  an  example  of  a  wedge,  which  consists  of  two 
subwedges  19,20  joined  together,  filling  as  such  the 
cavity  consisting  of  two  different  subcavities.  In  this  20 
manner  it  is  still  possible  to  achieve  an  even  additional 
grip  of  the  tube  to  be  processed  at  the  joint  face  of  first 
clamping  part  8  and  second  clamping  part  9,  with  first 
clamping  part  8  absorbing  the  greatest  forces. 

Fig.  7A  shows,  in  side  view,  a  bending  arrangement  25 
which  is  likewise  provided  with  a  wedge  to  achieve  an 
additional  grip,  but  with  wedge  1  5  moreover  being  pro- 
filed  in  the  shape  of  a  U-shaped  profile  21  .  The  advan- 
tage  of  a  profile  thus  effected  is  that  first  clamping  part 
8  and  second  clamping  part  9  are  interlocked  as  soon  30 
as  wedge  1  5  is  applied.  This  totally  prevents  first  clamp- 
ing  part  8  and  second  clamping  part  9  from  being  forced 
apart  during  the  actual  bending  action. 

Fig.  7B  shows  the  same  bending  arrangement  in 
top  view,  where  wedge  15  is  provided  with  a  profile  21  ,  35 
and  where  wedge  1  5  has  not  yet  been  inserted  into  cav- 
ity  14.  At  inserting,  profile  21  will  first  effect  a  lock  of  the 
clamping  parts  8,9,  and  next  clamp  tube  1  owing  to  the 
operation  of  wedge  1  5. 

Fig.  8A  shows,  in  side  view,  a  bending  arrangement  40 
provided  with  a  lock  22,  which  is  mounted  on  wedge  15 
and  which,  after  wedge  1  5  has  been  inserted,  externally 
embraces  first  clamping  part  8  and  second  clamping 
part  9,  rendering  it  again  impossible  for  the  two  clamp- 
ing  parts  to  be  forced  apart  during  the  actual  bending  45 
action.  Fig.  8B  shows  the  same  bending  arrangement  in 
top  view,  with  cavity  14,  wedge  15  and  lock  22,  the  lock, 
with  wedge  15  being  pressed  home,  sliding  over  both 
clamping  parts  8,9. 

50 
Claims 

1.  Arrangement  for  bending  bar-shaped  or  tubular 
material,  comprising  a  central  bending  head  and  a 
clamping  device,  divisible  into  a  first  clamping  part  55 
and  a  second  clamping  part,  for  accepting  and  two- 
sided  clamping,  and  subsequent  moving  around 
the  central  bending  head,  the  material  to  be  bent, 
characterized  in  that  the  clamping  device  is  pro- 

vided  with  at  least  one  additional  clamping  part,  for 
the  material  to  be  clamped  on  more  than  two  sides. 

2.  An  arrangement  as  claimed  in  claim  1  ,  character- 
ized  in  that  the  at  least  one  additional  clamping  part 
at  least  substantially  contacts  the  material  at  a  joint 
face  between  the  first  clamping  part  and  the  second 
clamping  part. 

3.  An  arrangement  as  claimed  in  claim  2,  character- 
ized  in  that  at  least  one  clamping  part  is  provided 
with  a  cavity  for  accepting  the  at  least  one  addi- 
tional  clamping  part. 

4.  Arrangement  as  claimed  in  claim  3,  characterized 
in  that  means  are  provided  for  positioning  the  at 
least  one  additional  clamping  part  in  the  cavity,  at 
least  substantially  simultaneously  with  or  after  the 
clamping  of  the  material  by  the  first  clamping  part 
and  the  second  clamping  part. 

5.  Arrangement  as  claimed  in  claim  4,  characterized 
in  that  the  means  comprise  hydraulic  or  pneumatic 
means. 

6.  Arrangement  as  claimed  in  claim  4,  characterized 
in  that  the  at  least  one  additional  clamping  part  is 
provided  with  at  least  one  bevel  and  that  the  cavity 
is  provided  with  a  mating  bevel,  so  that,  when  the 
additional  clamping  part  is  positioned  in  the  cavity, 
this  part  is  clamped  by  the  mating  bevels  on  the 
material  to  be  processed. 

7.  Arrangement  as  claimed  in  claim  6,  characterized 
in  that  the  bending  head  comprises  a  first  head  sec- 
tion  and  a  second  head  section,  the  head  sections 
together  forming  the  central  bending  head,  with  the 
first  clamping  part  forming  a  whole  with  the  first 
head  section  and  the  second  clamping  part  forming 
a  whole  with  the  second  head  section,  the  central 
bending  head  thus  formed  being  rotatably  fitted 
with  means  being  provided  for  the  displacement  in 
axial  sense  of  the  second  head  section  relative  to 
the  first  head  section  for  the  securing  or  releasing  of 
the  material. 

8.  Arrangement  as  claimed  in  claim  7,  characterized 
in  that  the  means  comprise  hydraulic  or  pneumatic 
means. 

9.  Arrangement  as  claimed  in  claim  6  or  7,  character- 
ized  in  that  the  cavity  comprises  a  first  subcavity  in 
the  first  clamping  part  and  a  second  subcavity  in 
the  second  clamping  part. 

10.  Arrangement  as  claimed  in  claim  9,  characterized 
in  that  the  second  subcavity  is  smaller  than  the  first 
subcavity. 

4 
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1  1  .  Arrangement  as  claimed  in  claim  9  or  1  0,  character- 
ized  in  that  the  subcavities  are  both  provided  with  a 
bevel. 

12.  Arrangement  as  claimed  in  claim  11,  characterized  5 
in  that  exactly  one  additional  part  is  provided,  in  the 
operating  condition  filling  at  least  substantially  the 
combined  first  and  second  subcavities,  the  addi- 
tional  part  being  provided  on  one  side  with  a  profile 
for  part-wise  enclosing  the  material  to  be  bent,  and  10 
provided  on  an  opposite  side  with  bevels  mating 
with  the  bevels  of  the  subcavities. 

13.  Arrangement  as  claimed  in  claim  6,  characterized 
in  that  the  additional  clamping  part  is  provided  with  15 
locking  means,  for  interlocking,  when  the  additional 
clamping  part  is  positioned  in  the  cavity,  the  first 
clamping  part  and  the  second  clamping  part. 

14.  Arrangement  as  claimed  in  claim  13,  characterized  20 
in  that  the  locking  means  comprise  a  profile  of  the 
bevel  of  the  additional  clamping  part  and  a  mating 
profile  of  the  bevel  of  the  cavity,  for  obtaining  an 
internal  locking  of  the  clamping  parts. 

25 
15.  Arrangement  as  claimed  in  claim  14,  characterized 

in  that  the  additional  clamping  part  is  provided  with 
a  U-shaped  profile. 

16.  Arrangement  as  claimed  in  claim  13,  characterized  30 
in  that  the  locking  means  comprise  a  U-shaped  pro- 
file  fastened  to  the  additional  clamping  part,  the 
arms  of  which,  when  the  additional  clamping  part  is 
positioned,  embrace  the  first  clamping  part  and  the 
second  clamping  part,  for  obtaining  an  external  35 
lock. 
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