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©  Rotor  for  a  loop-forming  head. 
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©  Rotor  for  a  loop-forming  head  (10),  which  in- 
cludes  at  least  one  axially-bored  intake  tube  (11) 
with  a  relative  inlet  side  (18),  the  tube  (11)  cooperat- 
ing  with  bar  feeding  means  (12),  and  at  least  one 
axial  shaft  (13),  which  winds  bars  and  is  associated 
with  the  outlet  side  (16)  of  the  intake  tube  (11)  and 
cooperates  with  coil-removal  means,  the  loop-for- 
ming  head  (10)  being  able  to  include  independent 
drive  means  (14)  or  actuation  means  (15)  associated 
with  external  means,  magnetic  bearing  means  of  a 
radial  type  (17)  being  included  at  least  in  coopera- 
tion  with  the  outlet  side  (16)  associated  with  the 
terminal  part  (26)  of  the  intake  tube  (11). 
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This  invention  concerns  a  rotor  for  a  loop- 
forming  head,  as  set  forth  in  the  main  claim. 

The  loop-forming  head  to  which  this  invention 
is  applied  has  a  substantially  standard  structure 
and  conformation  and  cooperates  upstream  with  a 
drawing  means  and  with  a  bar-feeding  channel  and 
downstream  with  a  conveyor  belt  to  receive  loops 
or  with  another  means  suitable  to  receive  loops. 

The  rotor  of  the  loop-forming  head  according  to 
the  invention  can  reach  rotation  speeds  of  160  to 
170  metres  per  second  and  more. 

In  the  description  that  follows,  by  speed  of 
rotation  is  meant  the  peripheral  speed  of  an  end  of 
the  diameter  of  the  bore  of  the  outlet  tube  for  the 
loops  from  the  loop-forming  head. 

In  the  present  state  of  the  art  the  rotor  of  the 
loop-forming  head  is  generally  supported  on  con- 
ventional  rolling-type  bearings. 

In  this  particular  case  of  application  it  has  been 
found  that  such  rolling-type  bearings  enable  a 
maximum  speed  of  about  140  to  145  metres  per 
second  to  be  reached;  these  speeds  are  now  inad- 
equate  in  view  of  the  ever  higher  speeds  of  feed  of 
the  bars  which,  on  leaving  the  rolling  train,  have  to 
be  wound  in  loops. 

In  this  connection  new  solutions  of  rolling-type 
bearings  are  being  studied  and  enable  adequate 
speeds  of  at  least  about  150  to  160  metres  per 
second  to  be  attained,  but  these  studies  have  so 
far  not  produced  results  which  are  completely  sat- 
isfactory. 

In  attempting  to  achieve  those  speeds,  EP-A- 
0290249  has  disclosed  an  embodiment  in  which 
the  loop-forming  head  includes  a  first  hollow  shaft 
rotatably  fitted  in  a  first  set  of  bearings  secured  to 
a  stationary  structure  and  a  second  hollow  shaft, 
which  is  associated  with  the  loop-forming  head  and 
rotates  in  a  second  set  of  bearings  secured  to  the 
first  hollow  shaft. 

The  two  hollow  shafts  rotate  in  the  same  direc- 
tion  but  at  different  speeds;  the  speed  of  the  sec- 
ond  hollow  shaft  and  therefore  of  the  loop-forming 
head  associated  with  that  shaft  is  equal  to  the 
difference  in  speed  between  the  first  and  second 
shafts  plus  the  difference  in  speed  between  the 
first  shaft  and  the  stationary  structure. 

This  embodiment  has  the  effect  that  each  set 
of  bearings  withstands  only  a  part  of  the  speed  of 
rotation  of  the  loop-forming  head. 

The  teaching  of  this  prior  art  document,  while  it 
represents  a  development  as  compared  to  the  then 
state  of  the  art,  causes  great  constructional  and 
working  complications,  heavier  costs,  a  greater 
number  of  heavily  stressed  elements  and  therefore 
greater  wear  and  greater  need  of  maintenance. 

Furthermore,  the  use  of  conventional  rolling- 
type  bearings  requires  continuous  and  constant 
lubrication  owing  to  their  contact  with  the  rotating 

element. 
Moreover,  the  rolling-type  bearings  possess 

modest  capacities  for  the  bearing  of  static  and 
dynamic  loads  and  also  limited  capacities  of  ab- 

5  sorbing  the  vibrations  which  are  generated,  in  this 
specific  case  for  instance,  by  the  imbalances  due 
to  wear  of  the  loop-forming  tube  during  the  rolling. 

Furthermore,  the  rolling-type  bearings  require 
constant  maintenance  and  periodical  replacement. 

io  The  present  applicants  have  designed,  tested 
and  embodied  this  invention  to  overcome  all  the 
above  shortcomings  and  to  find  a  solution  to  the 
ever  more  urgent  requirements  of  businessmen  in 
this  field,  particularly  as  regards  reliability,  increase 

75  of  speed,  reduction  of  vibrations  and  maintenance, 
etc. 

This  invention  is  set  forth  and  characterised  in 
the  main  claim,  while  the  dependent  claims  de- 
scribe  variants  of  the  idea  of  the  main  embodiment. 

20  The  purpose  of  the  invention  is  to  embody  a 
loop-forming  head  which  can  reach  speeds  of  rota- 
tion  of  160  to  170  metres  per  second  or  more  and 
of  which  the  rotation  mechanism  requires  little  or 
no  maintenance  or  lubrication. 

25  Another  purpose  of  the  invention  is  to  employ  a 
rotation  mechanism  suitable  to  absorb  efficiently 
any  type  of  vibration  and  having  a  high  load-bear- 
ing  capacity  under  both  static  and  dynamic  con- 
ditions. 

30  The  loop-forming  head  to  which  the  rotor  of 
this  invention  is  applied  has  a  substantially  stan- 
dard  structure  and  conformation  and  can  include  an 
actuation  system  with  an  independent  motor  or  with 
an  external  motor  and  with  an  actuation  system 

35  employing  a  bevel  gear  pair. 
In  the  loop-forming  head  are  conventionally 

defined  an  inlet  side  facing  the  bar-feeding  channel 
and  an  outlet  side  facing  the  outlet  of  the  bars  and 
positioned  on  the  opposite  side  of  the  drive  system 

40  of  the  rotor  in  relation  to  the  inlet  side. 
According  to  the  invention  at  least  one  radial 

bearing  of  a  magnetic  type  is  installed  in  coopera- 
tion  with  the  rotor  of  the  loop-forming  head  and  is 
positioned  in  cooperation  with  the  outlet  side  for 

45  the  bars,  whereas  a  conventional  rolling-type  bear- 
ing  is  included  in  cooperation  with  the  inlet  side  for 
the  bars. 

According  to  a  variant  a  radial  magnetic  bear- 
ing  is  also  installed  in  cooperation  with  the  bar  inlet 

50  side. 
According  to  another  variant  at  least  one  mag- 

netic  bearing  of  an  axial  type  is  installed  at  least  in 
cooperation  with  the  bar  inlet  side. 

The  magnetic  bearings,  owing  to  their  peculiar 
55  technological  properties,  make  possible  the  im- 

provement  of  performance  in  terms  of  speed  of 
rotation,  reduced  maintenance  and  lubrication, 
load-bearing  capacity  and  absorption  of  vibrations. 
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According  to  the  invention  an  initial  setting 
system  may  be  included  to  determine  the  correct 
axial  position  of  the  rotor  of  the  loop-forming  head 
in  the  transient  moment  of  start-up. 

The  attached  figure  is  given  as  a  non-restrictive 
example  and,  with  a  preferred  embodiment,  shows 
diagrammatically  a  lengthwise  section  of  a  loop- 
forming  head  to  which  is  applied  a  rotor  with  mag- 
netic  bearings  according  to  the  invention. 

A  loop-forming  head  10  shown  in  the  attached 
figure  cooperates  upstream  and  downstream  with 
means  (not  shown  here)  for  drawing  and  feeding 
bars,  for  instance  a  channel,  and  with  means  to 
remove  loops,  for  instance  a  conveyor  to  remove 
loops. 

The  loop-forming  head  10  comprises  conven- 
tionally  in  its  upstream  part  an  axially-bored  intake 
tube  1  1  ,  which  acts  as  a  rotor  for  the  loop-forming 
head  10  and  is  set  in  rotation  at  a  very  high  speed. 

A  bar  12  emerges  from  the  intake  tube  11  and 
is  wound  by  known  means  about  an  axial  shaft  13 
to  form  a  loop. 

The  loop-forming  head  10  is  defined  by  a  first 
segment  referenced  with  27,  which  coincides  sub- 
stantially  with  the  intake  tube  11  and  in  which  the 
bar  12  is  guided  along  a  substantially  axial  devel- 
opment,  and  by  a  second  segment  28,  in  which  the 
spiral  development  of  the  bar  12  begins  or  has  just 
began. 

The  figure  shows  diagrammatically  two  possi- 
ble  alternative  systems  for  actuation  of  the  loop- 
forming  head  10. 

The  intake  tube  11  can  be  associated  with  an 
independent  drive  motor  14  (shown  in  the  lower 
part  of  the  figure)  or  can  cooperate  with  an  external 
motor  (not  shown  in  the  figure),  which  is  associated 
with  means  15  transmitting  actuation  with  a  bevel 
gear  pair  (shown  in  the  upper  part  of  the  figure). 

According  to  the  invention  a  radial  bearing  17 
of  a  magnetic  type  is  installed  at  least  in  coopera- 
tion  with  the  outlet  side  16  of  the  intake  tube  11. 

The  figure  shows  diagrammatically  a  core  21 
and  windings  22  which  constitute  the  magnetic 
bearing  17. 

The  magnetic  bearing  17  includes  a  housing 
23  solidly  associated  with  the  intake  tube  11  by 
means  of  suitable  clamping  means  24. 

A  conventional  rolling-type  ball-bearing  or  roller 
bearing  19,  of  an  oblique  type  for  instance,  may  be 
included  in  cooperation  with  the  inlet  side  18  of  the 
intake  tube  11,  as  shown  diagrammatically  in  the 
lower  part  of  the  figure. 

According  to  the  variant  shown  diagrammati- 
cally  in  the  upper  part  of  the  figure,  a  radial  mag- 
netic  bearing  20  is  installed  in  cooperation  with  the 
inlet  side  18  of  the  intake  tube  11. 

According  to  a  further  variant,  a  magnetic  bear- 
ing  of  an  axial  type  25  is  installed  in  cooperation 

with  the  inlet  side  18  of  the  intake  tube  1  1  . 

Claims 

5  1.  Rotor  for  a  loop-forming  head  (10),  which  in- 
cludes  at  least  one  axially-bored  intake  tube 
(11)  with  a  relative  inlet  side  (18),  the  tube  (11) 
cooperating  with  bar  feeding  means  (12),  and 
at  least  one  axial  shaft  (13),  which  winds  bars 

io  and  is  associated  with  the  outlet  side  (16)  of 
the  intake  tube  (11)  and  cooperates  with  coil- 
removal  means,  the  loop-forming  head  (10) 
being  able  to  include  independent  drive  means 
(14)  or  actuation  means  (15)  associated  with 

is  external  means,  the  rotor  being  characterised 
in  that  magnetic  bearing  means  of  a  radial  type 
(17)  are  included  at  least  in  cooperation  with 
the  outlet  side  (16)  associated  with  the  terminal 
part  (26)  of  the  intake  tube  (11). 

20 
2.  Rotor  for  a  loop-forming  head  (10)  as  in  Claim 

1,  in  which  magnetic  bearing  means  (20)  of  a 
radial  type  are  included  in  cooperation  with  the 
inlet  side  (18)  of  the  intake  tube  (11). 

25 
3.  Rotor  for  a  loop-forming  head  (10)  as  in  Claim 

1  or  2,  in  which  magnetic  bearing  means  (25) 
of  an  axial  type  are  included  at  least  in 
cooperation  with  the  inlet  side  (18)  of  the  in- 

30  take  tube  (11). 
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