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(54)  Apparatus  for  producing  metal  cages  for  reinforced  concrete 

(57)  The  apparatus  for  producing  metal  cages  for 
reinforced  concrete  comprises  a  device  (2)  for  feeding  a 
plurality  of  longitudinal  rods  (3),  which  are  arranged  hor- 
izontally  and  parallel  on  at  least  two  superimposed 
planes,  and  a  unit  (10)  for  distributing  a  plurality  of  stir- 
rups  meant  to  be  associated  with  the  longitudinal  rods 
(3).  The  distribution  unit  (10)  is  provided  with  conveyor 
means  which  have  means  for  supporting  the  stirrups 
(11)  so  that  they  are  suspended  and  arranged  on 
respective  planes  which  lie  transversely  to  the  feed 
direction  of  the  longitudinal  rods;  these  means  are 
adapted  to  be  actuated  so  as  to  advance  in  a  stepwise 

FIG.1 

manner  in  order  to  transfer  in  succession  individual  stir- 
rups  into  uniformly  spaced  positions  on  the  longitudinal 
rods.  A  station  (23)  for  joining  the  stirrups  (11)  to  the 
longitudinal  rods  (3)  in  order  to  form  a  metal  cage  is 
located  downstream  of  the  distribution  unit  (10).  Means 
(24)  for  pulling  the  metal  cage  being  formed  are 
adapted  to  be  actuated  with  a  stepwise  motion  which  is 
modulated  with  the  conveyor  means  of  the  distribution 
unit. 
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Description 

The  present  invention  relates  to  an  apparatus  for 
producing  metal  cages  for  reinforced  concrete. 

It  is  known  that  metal  cages,  constituted  by  longitu- 
dinal  rods  connected  by  appropriately  spaced  trans- 
verse  stirrups,  are  commonly  used  to  produce  the  frame 
of  reinforced  concrete  pillars  and  beams.  The  stirrups 
usually  form  a  closed  path,  for  example  a  quadrilateral 
one,  with  overlapping  ends;  the  longitudinal  rods  are 
inserted  in  the  profile  formed  by  said  stirrups,  for  exam- 
ple  at  the  corners  of  said  profile. 

In  order  to  produce  these  metal  cages,  the  most 
widespread  method  entails  manually  fitting  the  stirrups 
on  the  longitudinal  rods,  which  are  clustered  and  rested 
on  special  supports.  After  appropriately  spacing  the  stir- 
rups  from  each  other,  and  after  manually  tracing  their 
position,  some  of  the  longitudinal  rods  are  fastened  to 
the  upper  portion  of  said  stirrups.  For  example,  in  the 
case  of  the  above-mentioned  stirrups  with  quadrilateral 
profile,  two  longitudinal  rods  are  fastened  at  the  corners 
of  the  upper  horizontal  side  of  the  profile. 

The  remaining  longitudinal  rods  are  then  fitted  on 
the  lower  portion  of  the  stirrups  and  these  rods,  too,  are 
fastened  to  said  stirrups.  Additional  longitudinal  rods 
can  obviously  be  coupled,  according  to  requirements,  to 
the  resulting  metal  cage,  for  example  in  intermediate 
positions  on  the  vertical  portions. 

It  is  quite  evident  that  this  constructive  solution 
entails  a  considerable  waste  of  time  and  high  labor 
costs  in  addition  to  causing  limited  productivity.  All  the 
above-mentioned  steps  are  in  fact  performed  manually 
by  specific  personnel. 

A  considerable  execution  time  is  required  in  partic- 
ular  by  the  step  for  positioning  the  stirrups  and  the  lon- 
gitudinal  rods  of  the  cage. 

In  order  to  facilitate  the  construction  of  metal  cages 
for  reinforced  concrete,  devices  have  been  proposed 
which  are  meant  to  position  the  stirrups  on  the  longitu- 
dinal  rods  and  accordingly  allow  to  mutually  join  said 
stirrups  to  the  longitudinal  rods,  for  example  by  auto- 
matic  or  manual  welding.  However,  these  devices  are 
not  free  from  drawbacks  and  have  considerable  operat- 
ing  limitations. 

The  aim  of  the  present  invention  is  to  solve  the 
above  problem  by  providing  an  apparatus  which  allows 
to  simply  and  quickly  produce  metal  cages  for  rein- 
forced  concrete. 

Within  the  scope  of  this  aim,  an  object  of  the 
present  invention  is  to  provide  an  apparatus  for  produc- 
ing  metal  cages  for  reinforced  concrete  which  is  simple 
in  concept,  safely  reliable  in  operation,  and  versatile  in 
use. 

This  aim  and  this  object  are  both  achieved,  accord- 
ing  to  the  invention,  by  the  present  apparatus  for  pro- 
ducing  metal  cages  for  reinforced  concrete, 
characterized  in  that  it  comprises:  a  device  for  feeding  a 
plurality  of  longitudinal  rods,  which  are  arranged  hori- 
zontally  and  parallel  on  at  least  two  superimposed 

planes;  a  unit  for  distributing  a  plurality  of  stirrups  meant 
to  be  associated  with  said  longitudinal  rods,  which  is 
provided  with  conveyor  means  which  have  means  for 
supporting  said  stirrups  so  that  they  are  suspended  and 

5  arranged  on  respective  planes  which  lie  transversely  to 
the  feed  direction  of  said  longitudinal  rods,  said  means 
being  adapted  to  be  actuated  so  as  to  advance  in  a 
stepwise  manner  in  order  to  transfer  in  succession  indi- 
vidual  stirrups  into  uniformly  spaced  positions  on  said 

10  longitudinal  rods;  a  station  for  joining  said  stirrups  to 
said  longitudinal  rods  in  order  to  form  a  metal  cage; 
means  for  pulling  said  metal  cage  being  formed  through 
said  joining  station,  which  are  adapted  to  be  actuated 
with  a  stepwise  motion  which  is  modulated  with  said 

15  conveyor  means  of  said  distribution  unit. 
The  details  of  the  invention  will  become  apparent 

from  the  detailed  description  of  a  preferred  embodiment 
of  the  apparatus  for  forming  metal  cages  for  reinforced 
concrete,  illustrated  only  by  way  of  non-limitative  exam- 

20  pie  in  the  accompanying  drawings,  wherein: 

figure  1  is  a  schematic  side  view  of  the  apparatus 
for  producing  metal  cages  for  reinforced  concrete; 
figure  2  is  an  enlarged-scale  side  view  of  a  portion 

25  of  said  apparatus,  at  said  stirrup  distribution  unit; 
figure  3  is  a  corresponding  top  view  of  a  detail  of 
said  distribution  unit; 
figure  4  is  a  detail  view  of  means  for  supporting  the 
longitudinal  rods  in  said  feeder; 

30  figure  5  is  a  sectional  view  of  a  detail  of  said  sup- 
porting  means; 
figures  6a,  6b,  6c,  6d,  6e  and  6f  are  respective 
schematic  views  of  different  embodiments  of  said 
supporting  means; 

35  figure  7  is  a  transverse  sectional  view  of  a  detail  of 
said  distribution  unit; 
figures  8a,  8b  and  8c  are  schematic  side  views  of 
said  distribution  unit  during  various  operating  steps; 
figure  9  is  a  schematic  front  view  of  the  apparatus 

40  at  said  joining  station; 
figure  10  is  a  corresponding  top  view  thereof; 
figure  1  1  is  an  enlarged-scale  view  of  a  detail  of  fig- 
ure  10; 
figures  12  and  13  are,  respectively,  a  front  view  and 

45  an  enlarged-scale  plan  view  of  a  detail  of  said  join- 
ing  station; 
figures  1  4a,  1  4b  1  4c  and  1  4d  are  respective  sche- 
matic  views  of  different  embodiments  of  welding 
means  which  operate  in  said  joining  station; 

so  figure  1  5  is  a  schematic  perspective  view  of  a  par- 
ticular  embodiment  of  said  feeder  for  the  longitudi- 
nal  rods; 
figures  16a  and  16b  are  respective  transverse  sec- 
tional  views  of  said  longitudinal  rod  feeder  in  two 

55  different  embodiments; 
figure  17  is  a  schematic  side  view  of  a  different 
embodiment  of  said  stirrup  distribution  unit; 
figure  18  is  a  corresponding  transverse  sectional 
view  thereof; 
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figure  19  is  a  side  view  of  a  further  embodiment  of 
said  stirrup  distribution  unit; 
figure  20  is  a  plan  view  thereof; 
figure  21  is  a  side  view  of  grip  means  which  are 
associated  with  said  stirrup  distribution  unit; 
figure  22  is  a  schematic  perspective  view  of  another 
stirrup  distribution  unit; 
figure  23  is  a  transverse  sectional  view  of  a  different 
embodiment  of  said  joining  station; 
figure  24  is  a  perspective  view  of  a  detail  of  said 
joining  station; 
figure  25  is  a  side  view  of  a  particular  embodiment 
of  said  means  for  pulling  the  metal  cage  being 
formed; 
figure  26  is  an  enlarged-scale  view  of  a  detail  of 
said  pulling  means. 

With  reference  to  the  above  figures,  and  particularly 
initially  to  figures  1  and  2,  the  reference  numeral  1  gen- 
erally  designates  the  fixed  framework  of  the  apparatus 
for  making  metal  cages  for  reinforced  concrete  accord- 
ing  to  the  present  invention. 

The  fixed  framework  1  provides  a  device  2  for  feed- 
ing  the  longitudinal  rods  3  meant  to  form  the  metal 
cages.  Said  longitudinal  rods  3  are  supplied  to  the 
feeder  2  by  appropriate  loading  elements,  not  shown, 
which  are  adapted  for  example  to  take  said  rods  from  a 
corresponding  magazine;  as  an  alternative,  it  is  possi- 
ble  to  cut  the  longitudinal  rods  3  to  size  from  a  continu- 
ous  rod  which  unwinds  from  a  reel  element  at  said 
feeder  2. 

The  feeder  2  has  a  plurality  of  rollers  4  for  support- 
ing  the  rods  3  which  have  a  horizontal  axis  and  are  sup- 
ported  at  different  elevations  by  uprights  5;  the  elevation 
of  the  rollers  4  can  be  adjusted  by  means  of  corre- 
sponding  couplings  6,  except  for  the  lower  roller  4a, 
which  has  a  fixed  position. 

As  shown  in  detail  in  figures  4  and  5,  the  supporting 
rollers  3  have  pairs  of  rings  7  which  are  appropriately 
shaped  and  are  adapted  to  form  corresponding  grooves 
for  the  engagement  of  the  rods  3.  The  rings  7  have  a 
mutual  spacing  which  can  be  adjusted,  by  means  of  fix- 
ing  grub  screws  8,  according  to  the  diametrical  dimen- 
sions  of  the  rods  3  to  be  fed;  the  grub  screws  8  are 
inserted  at  slots  9  of  the  rings  7. 

Conveniently,  the  supporting  rollers  4  are  movable 
to  allow  the  descent  of  the  longitudinal  rods  3  onto  the 
underlying  rollers  4  during  the  loading  of  said  rods  4;  of 
course,  the  lower  roller  4a  cannot  move.  This  can  be 
achieved,  for  example,  by  rotating  the  rollers  4,  which 
are  appropriately  hinged  at  one  end,  about  a  horizontal 
axis  or  a  vertical  axis,  as  shown  schematically  in  figures 
6a  and  6b,  respectively  in  an  elevation  view  and  in  a 
plan  view,  and  in  which  the  dashed  line  4b  indicates  the 
inclined  position  assumed  by  said  rollers  4  during  load- 
ing. 

The  same  goal  can  be  achieved  by  allowing  the 
supporting  rollers  4  to  slide  axially,  as  shown  in  the  plan 
view  of  figure  6c,  where  the  reference  numeral  4b  again 

designates  the  retracted  position  assumed  by  said  roll- 
ers  4  during  loading. 

As  an  alternative,  it  is  possible  to  make  only  one 
half  4c  of  said  supporting  rollers  movable,  as  shown  in 

5  the  corresponding  figures  6d,  6e  and  6f  ;  during  loading, 
said  half  4c  of  the  rollers  can  be  moved  into  the  position 
4b,  which  is  inclined  or  retracted,  in  the  manner  indi- 
cated  for  the  whole  rollers. 

In  front  of  the  feeder  2  there  is  provided  a  distribu- 
10  tion  unit  10  for  the  stirrups  11  which  are  meant  to  be 

associated  with  the  longitudinal  rods  3  to  form  the  metal 
cages. 

The  distribution  unit  10  has  a  chain  conveyor  12 
which  wraps  around  a  plate  13  which  is  elongated  hori- 

15  zontally  on  a  vertical  plane.  The  plate  1  3  is  supported 
so  as  to  cantilever  out,  at  one  end,  by  a  sort  of  fork  14 
fitted  at  the  top  of  a  post  15  which  is  slidingly  guided 
through  a  sleeve  16  rigidly  coupled  to  the  fixed  frame- 
work  1  in  order  to  adjust  the  vertical  position  of  said 

20  plate  13  (see  in  particular  figures  2  and  3). 
The  fork  14  also  supports,  on  a  bracket  17,  an  addi- 

tional  roller  18  which  has  a  horizontal  axis  which  is  par- 
allel  to  the  rollers  4  of  the  feeder  2;  the  position  of  the 
roller  18  is  adjustable  by  means  of  a  vertical  screw  ele- 

25  ment  1  9  so  as  to  allow  to  adjust  the  position  of  the  upper 
rods  3. 

The  chain  1  2  is  provided  with  a  plurality  of  elements 
20  for  supporting  the  stirrups  11  which  are  cradle- 
shaped  and  uniformly  distributed.  The  chain  12  is 

30  adapted  to  be  actuated,  so  as  to  advance  in  a  stepwise 
manner  in  the  direction  indicated  by  the  arrow  A,  by  an 
adapted  actuator  21  which  is  hinged  to  the  column  15; 
the  actuator  21  is  adapted  to  act  on  the  supporting  ele- 
ments  20  with  a  sort  of  escapement  mechanism. 

35  The  chain  12  also  supports  a  transverse  stem  22 
which  is  elongated  bilaterally  and  is  adapted  to  act  as  a 
support  for  said  upper  rods  3,  as  shown  in  detail  in  fig- 
ure  7. 

Downstream  of  the  distribution  unit  10  along  the 
40  stepwise  advancement  direction  of  the  chain  1  2  there  is 

provided  a  station  23  for  joining  the  stirrups  1  1  to  the 
longitudinal  rods  3,  preferably  by  welding,  which  is 
described  in  greater  detail  hereinafter. 

In  front  of  the  welding  station  23,  a  device  24  is  pro- 
45  vided  for  pulling  the  metal  cage  being  formed  (figure  1). 

Said  pulling  device  24  has  a  conveyor  belt  25  which  is 
arranged  longitudinally  to  the  distribution  unit  20  and  is 
adapted  to  be  actuated  in  a  stepwise  manner  in  the 
same  direction  as  the  advancement  direction  A  of  the 

so  distribution  unit  10.  A  frame  26  is  fitted  on  the  conveyor 
belt  25,  and  the  front  stirrup  of  the  cage  being  formed  is 
adapted  to  be  rigidly  coupled  to  said  frame,  for  example 
by  means  of  conventional  fastenings.  The  frame  26  can 
move  rigidly  with  the  conveyor  belt  25  during  the 

55  advancement  step;  during  the  return  step,  the  frame  26 
can  be  disengaged  from  the  conveyor  belt  25  or,  as  an 
alternative,  the  direction  of  actuation  of  said  conveyor 
belt  25  can  be  made  reversible. 

The  welding  station  23  is  provided  with  a  base 
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framework  27  which  is  arranged  transversely  to  the  dis- 
tribution  unit  10  of  the  stirrups  11  and  on  which  two 
mutually  opposite  carriages  28,  are  provided  with 
wheels  29,  can  move  symmetrically  (see  figures  9  and 
10).  The  carriages  28  are  provided  with  respective 
uprights  30  on  which  a  plurality  of  welding  units  31  is  fit- 
ted  at  different  and  appropriately  adjustable  elevations. 
The  welding  units  31  are  adapted  to  weld  respective 
longitudinal  rods  3  inside  the  stirrups  1  1  . 

The  position  of  the  carriages  28  can  be  adjusted 
independently  for  each  carriage  by  means  of  respective 
shafts  32  which  are  arranged  longitudinally  with  respect 
to  the  base  framework  27  and  can  be  actuated  by 
means  of  corresponding  handwheels  33.  Respective 
actuators  34  are  axially  rigidly  coupled  to  the  shafts  32 
and  are  preferably  constituted  by  cylinders  with  two  tel- 
escoping  stems,  which  are  meant  to  symmetrically 
move  the  carriages  28  that  support  the  welding  units  31 
among  three  different  operating  positions,  as  will 
become  apparent  hereinafter. 

Said  welding  units  31  are  adapted  to  cooperate  with 
a  respective  pin  35  which  has  a  conical  tip  and  is 
arranged  so  that  its  axis  is  horizontal  and  transverse 
with  respect  to  the  longitudinal  plane  of  the  apparatus 
and  is  meant  to  act  as  a  locator  for  the  stirrup  1  1  being 
welded. 

As  shown  in  detail  in  figure  1  1,  the  pin  35  is  rotata- 
bly  fitted,  by  means  of  rolling  bearings  36,  on  a  support 
37  which  is  slidingly  mounted  on  the  upright  30  of  the 
carriage  28  and  can  be  locked  in  the  intended  position 
by  means  of  a  screw  element  38.  The  support  37  is  also 
provided,  by  means  of  an  articulated  coupling  39,  with  a 
corresponding  welder  40  which  is  arranged  so  as  to  be 
conveniently  at  an  angle  with  respect  to  the  correspond- 
ing  pin  35. 

Operation  of  the  apparatus  for  forming  metal  cages 
for  reinforced  concrete  is  easily  understandable  from 
the  above  description. 

The  longitudinal  rods  3  meant  to  form  the  metal 
cage  are  first  loaded  into  the  feeder  2.  Said  rods  3  are 
arranged  so  as  to  rest  on  the  rollers  4  and  are  posi- 
tioned  appropriately  according  to  the  geometry  of  the 
cage  to  be  formed. 

In  particular,  the  lower  roller  4a  has  a  fixed  position, 
whilst  the  elevation  of  the  upper  rollers  4  can  be 
adjusted  on  the  uprights  5  of  the  feeder  2.  The  rings  7 
furthermore  allow  to  adjust  the  position  of  the  rods  3 
along  the  rollers  4.  The  number  and  position  of  said 
rods  3  depends  of  course  on  the  type  of  metal  cage  to 
be  formed. 

The  rods  3  are  then  moved  longitudinally  so  as  to 
enter  the  stirrups  1  1  ,  which  are  arranged  side  by  side  on 
the  distribution  unit  10.  It  should  be  noted  that  the  upper 
rods  3  are  arranged  on  a  horizontal  plane  which  lies 
directly  below  the  resting  plane  of  the  stirrups  1  1  formed 
by  the  supporting  elements  20  of  the  distribution  unit  10; 
said  upper  rods  furthermore  rest  on  the  additional  roller 
18,  whose  position  can  be  adjusted  according  to  the 
diametrical  dimensions  of  said  rods,  as  shown  by  the 

dashed  line  18a  in  figure  2,  so  as  to  allow  the  exact 
approach  of  said  upper  rods  to  the  corresponding  upper 
portion  of  the  stirrups  1  1  . 

The  stirrups  1  1  meant  to  form  the  metal  cage  are 
5  first  loaded  onto  the  supporting  elements  20  of  the  dis- 

tribution  unit  10,  starting  from  the  free  end  thereof,  by 
actuating  the  chain  conveyor  1  2  in  reverse  with  respect 
to  the  active  stroke.  This  operation  is  preferably  per- 
formed  manually  by  the  operator. 

10  In  practice,  the  loaded  distribution  unit  1  0  provides 
a  sort  of  magazine  for  the  stirrups  11  to  be  fed  to  the 
welding  station  23.  The  stepwise  advancement  of  the 
chain  conveyor  12  of  the  distribution  unit  10  in  the  direc- 
tion  A  then  feeds  the  individual  stirrups  1  1  to  the  weld- 

15  ing  station  23. 
Once  the  insertion  of  the  longitudinal  rods  3 

through  the  stirrups  1  1  supported  by  the  distribution  unit 
10  has  been  completed,  the  front  end  of  said  rods  3  is 
welded  to  the  first  one  of  said  stirrups  1  1  .  Said  first  stir- 

20  rup  is  then  rigidly  coupled,  for  example  through  conven- 
tional  fastenings,  to  the  movable  frame  26  supported  by 
the  conveyor  belt  25  of  the  pulling  device  24.  Of  course, 
during  this  step  the  frame  26  is  adjacent  to  the  welding 
station  23,  in  the  position  shown  by  the  dashed  line  26a 

25  in  figure  1  . 
Therefore,  by  actuating  the  stepwise  advancement 

of  the  traction  device  24,  the  corresponding  advance- 
ment  of  the  cage  being  formed  through  the  welding  sta- 
tion  23  is  produced.  This  advancement  is  in  a  suitable 

30  phase  relationship  with  the  advancement  of  the  chain 
conveyor  12  of  the  distribution  unit  10,  which  is  actuated 
by  the  actuator  21  and  causes  the  sequential  feeding  of 
the  individual  stirrups  1  1  to  the  welding  station  23. 

The  stepwise  advancement  of  the  pulling  device  24 
35  is  conveniently  modulated  according  to  the  intended 

distance  between  the  stirrups  1  1  along  the  longitudinal 
rods  3  of  the  metal  cage. 

It  should  be  noted  that  the  upper  rods  3  are  appro- 
priately  supported,  at  the  distribution  unit  10,  by  the 

40  transverse  stem  22,  which  protrudes  bilaterally  from  the 
chain  12,  as  shown  schematically  in  figures  8a,  8b  and 
8c.  This  allows,  in  particular,  to  have  an  adequate  sup- 
port  for  said  rods  3  even  after  they  leave  the  supporting 
rollers  4. 

45  At  the  welding  station  23,  the  stirrup  1  1  fed  by  the 
distribution  unit  10  is  placed  in  abutment  against  the 
pins  35  arranged  in  adjustable  positions  on  the  uprights 
30  of  the  mutually  opposite  carriages  28  (see  figures  9 
and  10).  The  pins  35  are  conveniently  arranged  adja- 

50  cent  to  respective  longitudinal  rods  3  which  engage  the 
inner  corners  and  the  lateral  portions  of  the  stirrup  1  1  . 

The  carriages  28  are  moved  by  the  corresponding 
actuators  34,  so  as  to  define  three  different  operating 
positions;  specifically,  a  retracted  position  of  the  pins  35 

55  for  the  passage  of  the  cage  being  formed;  an  intermedi- 
ate  position  for  the  abutment  of  said  pins  35  against  the 
stirrup  1  1  to  be  welded,  which  is  fed  by  the  distribution 
unit  10;  and  an  advanced  position  for  welding  on  the 
part  of  the  corresponding  welders  40.  In  this  last  posi- 
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tion,  the  stirrup  1  1  is  clamped  between  the  longitudinal 
rods  3,  resting  on  the  pins  35,  and  a  collar  35a  which  is 
formed  by  said  pins  35  (figure  11). 

For  a  more  stable  grip  of  the  stirrup  11  to  be 
welded,  it  is  possible  to  use  two  mutually  opposite  aux-  s 
iliary  grip  elements  41  which  are  actuated  by  corre- 
sponding  actuators  42  along  a  horizontal  axis  which  lies 
transversely  to  the  advancement  direction  of  the  cage, 
as  shown  in  figures  12  and  13.  Said  auxiliary  grip  ele- 
ments  41  form  a  sort  of  fork  with  asymmetric  prongs  to 
43a  and  43b  between  which  it  is  possible  to  lock  a  cor- 
responding  lateral  portion  of  the  stirrup  1  1  to  be  welded. 
This  solution  is  particularly  advantageous,  for  example, 
if  the  metal  cage  has  a  plurality  of  longitudinal  rods  3 
arranged  along  the  upper  and  lower  portions  of  the  stir-  15 
rups  1  1  . 

The  activation  of  the  welders  40  causes  the  welding 
of  the  longitudinal  rods  3  inside  the  stirrup  1  1  arranged 
in  abutment  against  the  pins  35,  at  the  station  23.  This 
welding  occurs  conventionally,  by  means  of  adapted  20 
weld  material. 

In  the  case  shown  in  figures  1  0  and  1  1  ,  the  welders 
40  act  on  the  horizontal  plane  of  advancement  of  the 
longitudinal  rods  3.  However,  the  welders  might  act  on  a 
vertical  plane  which  lies  transversely  to  the  longitudinal  25 
axis  of  the  apparatus,  as  shown  in  figures  1  4a,  1  4b,  1  4c 
and  14d. 

In  particular,  in  the  case  shown  in  figure  14a,  there 
is  provided  a  double  set  of  welders  40  supported  along 
vertical  axes  by  a  pair  of  cross-members  44  and  45,  30 
respectively  an  upper  one  and  a  lower  one;  the  cross- 
members  44  and  45  can  move  symmetrically  along 
posts  46  which  are  rigidly  coupled  to  the  base  frame- 
work  of  the  welding  station,  under  the  actuation  of 
respective  actuators  47.  This  solution  is  specifically  pro-  35 
vided  for  the  formation  of  metal  cages  having  a  plurality 
of  longitudinal  rods  3  arranged  along  the  upper  and 
lower  portions  of  the  stirrups  1  1  . 

The  solution  illustrated  in  figure  14b  provides  for  a 
double  set  of  welders  40  which  are  supported  along  40 
inclined  axes  on  said  transverse  vertical  plane  and  can 
move  symmetrically,  so  as  to  weld  longitudinal  rods  3 
arranged  along  the  lateral  portions  of  the  stirrups  1  1  . 

In  figures  14c  and  14d,  the  same  welds  are  pro- 
vided  by  means  of  a  single  pair  of  welders  40  which  are  45 
supported  by  movement  elements,  not  shown,  which 
are  adapted  to  move  said  welders  between  a  retracted 
position  40a  and  an  advanced  position  40b  for  welding; 
in  the  retracted  position  40a,  said  movement  elements 
shift  the  welders  along  a  corresponding  portion  of  the  so 
stirrup  1  1  . 

Of  course,  in  a  simplified  embodiment  of  the  appa- 
ratus  it  is  possible  to  provide  for  the  manual  execution  of 
the  welds  by  the  operator.  The  coupling  of  the  stirrups  to 
the  longitudinal  rods  might  also  be  performed  in  said  55 
station  23  through  conventional  fastenings. 

To  conclude,  the  apparatus  according  to  the  inven- 
tion  allows  to  quickly  and  easily  produce  metal  cages  for 
reinforced  concrete,  with  an  evident  simplification  of  the 

steps  for  preparing  the  cage,  avoiding  in  particular  the 
manual  tracing  of  the  position  of  the  stirrups  and  their 
positioning. 

This  is  achieved  in  particular  by  the  distribution  unit, 
which  separates  and  automatically  feeds  the  stirrups  to 
the  welding  region  in  an  appropriate  sequence. 

The  apparatus  allows  to  automatically  weld  the  lon- 
gitudinal  rods  along  all  the  sides  of  the  stirrups  or  only 
on  one  or  more  sides.  The  longitudinal  rods  can  also  be 
arranged  so  as  to  rest  on  various  horizontal  planes 
which  can  be  adjusted  at  will  by  means  of  the  support- 
ing  rollers  4  of  the  feeder. 

It  should  be  noted  that  the  metal  cage  being  formed 
does  not  slide  on  benches  or  the  like,  with  the  risk  of 
deforming  the  stirrups,  but  is  moved  while  resting  on  the 
belt  25,  which  cooperates  with  the  frame  26  to  pull  said 
cage. 

Figures  15,  16a  and  16b  illustrate  a  particular 
embodiment  of  the  device  for  feeding  the  longitudinal 
rods  3  meant  to  form  the  metal  cages,  in  which  the  sup- 
porting  rollers  4  of  said  rods  3  are  cantilevered  out  from 
the  uprights  5. 

The  rollers  4  whose  vertical  position  can  be 
adjusted  are  supported  by  bars  50  which  are  arranged 
longitudinally  with  respect  to  the  feeder  and  are  rigidly 
coupled  to  the  couplings  6  of  the  uprights  5;  the  bars  50 
can  be  actuated  by  means  of  a  plurality  of  actuators  51 
which  have  a  vertical  axis. 

The  rollers  4  protrude  above  the  roller  conveyor 
constituted  by  the  rollers  4a,  which  have  a  fixed  position 
and  can  be  fed  with  the  rods  3  by  means  of  a  magazine 
52  of  said  rods  3  which  is  arranged  to  the  side  of  the 
feeder,  at  the  free  end  of  said  rollers  4. 

In  the  embodiment  illustrated  in  figure  16a,  the  roll- 
ers  4  cantilever  out  from  a  single  side  of  the  uprights  5; 
in  the  embodiment  of  figure  16b,  instead,  the  rollers  4 
protrude  bilaterally  with  respect  to  the  uprights  5.  In  this 
second  case,  there  are  of  course  two  different  maga- 
zines  52  for  the  longitudinal  rods  3  to  be  fed  to  said  roll- 
ers  4. 

Figures  17  and  18  illustrate  a  different  embodiment 
of  the  distribution  unit  10  for  the  stirrups  1  1  ,  in  which  the 
chain  conveyor  12  cooperates  with  a  second  chain  con- 
veyor  53  which  winds  around  a  plate  54  which  is  elon- 
gated  horizontally  on  the  same  vertical  plane  as  the 
plate  13  of  the  chain  conveyor  12. 

The  plate  54  is  supported  so  as  to  cantilever  out  at 
one  end  on  the  same  vertical  plane  as  the  plate  13. 

The  second  chain  53  supports  a  plurality  of  sup- 
porting  elements  for  the  stirrups  1  1  ,  which  are  again 
designated  by  the  reference  numeral  20  for  the  sake  of 
clarity  and  are  similar  to  those  supported  by  the  first 
chain  12.  The  chain  53  is  actuated  so  as  to  advance  in 
a  stepwise  manner  and  in  step  with  the  chain  12,  in  the 
same  direction  A  as  said  chain  12. 

In  this  embodiment,  the  stirrups  1  1  supported  in  a 
suspended  condition  by  the  first  chain  1  2  engage,  at  the 
lower  portion,  the  supporting  elements  20  of  the  second 
chain  53. 

5 
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In  order  to  allow  the  distribution  of  large  stirrups  1  1  , 
the  distribution  unit  1  0  is  conveniently  provided  with  a 
first  pair  of  chain  elements  12,  12a  arranged  side  by 
side  and  with  a  second  pair  of  chain  elements  53,  53a 
which  are  likewise  arranged  side  by  side  on  the  same  5 
vertical  planes  as  the  chains  12,  12a,  as  shown  in  figure 
18. 

Conveniently,  the  chains  12,  12a  which  cooperate 
to  support  the  stirrups  1  1  have  supporting  elements  20, 
20a  of  different  dimensions  so  as  to  increase  the  versa-  10 
tility  of  the  distribution  unit  10.  In  particular,  the  chain  12 
on  its  own  allows  to  support  stirrups  of  limited  dimen- 
sions. 

In  the  embodiment  illustrated  in  figure  19,  the  stir- 
rups  1  1  are  instead  conveyed  between  an  upper  chain  15 
element  55  and  a  lower  chain  element  56  which  move 
on  corresponding  plates  57  and  58  supported  in  a  can- 
tilevered  manner  on  the  same  vertical  plane.  The  stir- 
rups  11  are  gripped  between  the  mutually  opposite 
supporting  elements  20  supported  by  said  chains  55  20 
and  56.  In  this  case,  of  course,  the  lower  chain  element 
56  is  actuated  in  a  direction  B  which  is  opposite  to  the 
direction  A  of  the  upper  chain  55. 

As  an  alternative,  said  contrarotating  chains  55  and 
56  can  be  arranged  so  that  they  are  co-planar  on  a  hor-  25 
izontal  plane.  In  this  case,  the  stirrups  1  1  are  gripped  by 
the  supporting  elements  20  at  the  lateral  portions  of 
said  stirrups. 

The  supporting  elements  of  the  stirrups  1  1  can  fur- 
thermore  be  provided  by  means  of  profiles  59  which  are  30 
supported,  proximate  to  the  opposite  ends,  by  two  side- 
by-side  chains  60,  as  shown  in  figure  20.  The  chains  60 
are  supported  by  a  frame  61  which  is  supported  in  a 
cantilevered  manner  on  a  pair  of  posts  62  and  can  slide 
under  the  actuation  of  adapted  drive  elements  to  adjust  35 
the  position  of  the  distribution  unit. 

The  fact  should  be  noted  that  the  contrarotating- 
chain  distribution  unit  55  and  56  does  not  interfere  with 
the  internal  profile  of  the  stirrups  1  1  and  can  be  used  in 
an  optimum  manner  even  to  convey  shaped  or  bent  Ion-  40 
gitudinal  rods.  In  this  case,  the  rollers  4  of  the  feeder  are 
conveniently  magnetized  so  as  to  support  said  rods  in  a 
suspended  configuration. 

At  the  exit  from  the  distribution  unit  10,  particularly 
of  the  type  constituted  by  an  upper  chain  element  55  45 
and  a  lower  chain  element  56,  a  transfer  element  63  is 
conveniently  provided  which  is  adapted  to  appropriately 
space  the  stirrups  1  1  by  a  preset  pitch. 

The  transfer  element  63  has  two  mutually  opposite 
grip  elements  64  which  are  actuated  by  corresponding  so 
actuators  65  along  a  horizontal  axis  which  lies  trans- 
versely  to  the  cage  advancement  direction,  as  shown  in 
figure  21  .  Said  grip  elements  64  form  a  sort  of  fork  with 
asymmetrical  prongs  64a,  64b,  between  which  a  corre- 
sponding  lateral  portion  of  the  stirrup  11  to  be  trans-  55 
ferred  can  be  locked. 

The  actuators  65  are  in  turn  supported  so  that  they 
move  longitudinally  with  respect  to  the  cage  being 
formed  by  additional  corresponding  actuators  66  which 

are  arranged  in  a  parallel  configuration  to  the  side  of  the 
chain  elements  55  and  56. 

The  transverse  actuators  65  are  adapted  to  move 
the  grip  elements  64  between  a  closer  position  for  grip- 
ping  the  stirrups  1  1  and  a  spaced  disengagement  posi- 
tion,  whilst  the  longitudinal  actuators  66  are  adapted  to 
move  said  grip  elements  64  rigidly  with  the  correspond- 
ing  actuators  65  between  a  retracted  position  and  an 
advanced  position  in  said  advancement  direction  A. 

In  practice,  the  grip  elements  64,  arranged  in  the 
retracted  grip  position,  sequentially  receive  a  stirrup  1  1 
which  exits  from  the  distribution  unit  10;  said  stirrup  1  1 
is  pushed  into  abutment  against  the  elongated  prongs 
64a  of  said  grip  elements  64.  Then  the  longitudinal  actu- 
ators  66  are  activated  and  move  the  stirrup  1  1  into  the 
advanced  position,  designated  by  the  reference 
numeral  63a  in  figure  21;  the  subsequent  activation  of 
the  transverse  actuators  65,  by  placing  the  grip  ele- 
ments  64  in  the  disengagement  position  63b,  causes 
the  release  of  the  stirrup  1  1  transferred  at  the  welding 
station. 

Of  course,  the  extent  of  the  stroke  actuated  by  the 
longitudinal  actuators  66  determines  the  pitch  between 
the  transferred  stirrups  1  1  . 

Figure  22  illustrates  a  distribution  element  for  the 
stirrups  1  1  which  is  constituted  by  two  comb-shaped 
linkages  67  which  are  articulated  at  their  ends  to  corre- 
sponding  pairs  of  cranks  68  rotatably  supported  on  cor- 
responding  shafts  69.  The  linkages  67  are  adapted  to 
cooperate  with  a  corresponding  pair  of  fixed  rods  70, 
which  are  likewise  comb-shaped. 

The  stirrups  11  to  be  distributed  are  arranged  so 
that  they  rest  between  the  teeth  of  the  comb  formed  by 
the  fixed  rods  70.  At  each  turn  of  the  cranks  68,  the  link- 
ages  67  raise  said  stirrups  1  1  between  the  teeth  of  the 
corresponding  comb  and  move  them  forward  by  one 
step  on  said  fixed  rods  70. 

However,  it  is  possible  to  use  distribution  units  for 
the  stirrups  1  1  which  are  of  a  different  kind,  for  example 
using  screw-conveyor  elements  and  the  like. 

In  the  welding  station  illustrated  in  figures  23  and 
24,  the  welder  40  cooperates  with  a  sort  of  clamp  71 
which  is  meant  to  move  the  rods  3  to  be  welded  to  the 
stirrups  1  1  mutually  closer.  Said  clamp  71  is  substan- 
tially  constituted  by  a  fork  72  with  two  curved  prongs 
which  is  pivoted  on  a  pivot  73,  along  an  axis  which  is 
longitudinally  parallel  to  said  rods  3,  to  a  frame  74  which 
is  rigidly  coupled  to  the  stem  of  a  first  actuator  75  which 
has  a  vertical  axis.  The  frame  74  forms,  in  a  downward 
region,  a  shoulder  76  which  has  an  appropriately 
rounded  profile  and  is  adapted  to  be  placed  in  abutment 
against  the  stirrups  1  1  to  clamp  the  longitudinal  rods  3 
during  welding. 

The  stem  of  a  second  actuator  78  which  has  a  ver- 
tical  axis  and  is  rigidly  coupled  to  said  frame  74  is  fur- 
thermore  articulated  to  the  fork  72  on  a  pivot  77  which  is 
parallel  to  the  fulcrum  pivot  73. 

The  first  actuator  75  is  supported  by  a  carriage  80 
which  is  slidingly  supported  on  a  horizontal  guiding 
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stem  81  which  is  rigidly  coupled  to  the  framework  of  the 
welding  station.  The  guiding  stem  81  is  in  turn  slidingly 
mounted,  at  its  end,  by  means  of  corresponding  sleeves 
82,  on  a  pair  of  posts  83  of  said  framework.  The  car- 
riage  80  is  actuated  by  an  adapted  drive  element  84.  5 

Two  vertically  opposite  grooved  guides  85  are  fur- 
thermore  rigidly  coupled  to  the  carriage  80,  and  corre- 
sponding  pairs  of  rollers  79,  rotatably  supported  by  the 
frame  74,  can  slide  therein. 

By  means  of  the  carriage  80,  the  frame  74  is  moved  10 
into  position  above  the  stirrup  1  1  to  be  welded  and  then 
lowered,  through  the  activation  of  the  first  actuator  75, 
until  it  abuts  against  the  shoulder  76  on  said  stirrup  1  1  . 
An  adapted  angular  rotation  of  the  fork  72  is  then  actu- 
ated  by  means  of  the  second  actuator  78  and  moves  the  15 
longitudinal  rod  3  to  be  welded  towards  said  stirrup  1  1  , 
ensuring  an  appropriate  clamping  force.  Welding  is  then 
performed  by  means  of  the  welder  41  . 

Finally,  figures  25  and  26  illustrate  a  different 
embodiment  of  the  device  for  pulling  the  metal  cage  20 
being  formed,  which  is  provided  with  a  hook  86  which  is 
oscillatably  mounted  on  a  pivot  87  at  the  end  of  the  stem 
of  an  actuator  88  which  acts  along  a  horizontal  axis 
which  is  longitudinal  with  respect  to  the  advancement 
direction  of  the  cage  being  formed.  The  hook  86  is  actu-  25 
ated  by  a  spring  89  to  be  arranged  in  a  position  which  is 
transverse  to  said  stem  of  the  actuator  88. 

The  hook  86  is  adapted  to  engage,  in  a  rearward 
position,  the  lower  portion  of  a  stirrup  1  1  of  the  cage 
being  formed  and  to  be  pulled,  and  to  cause  the  step-  30 
wise  advancement  of  said  cage  under  the  actuation  of 
the  actuator  88.  During  the  return  stroke  produced  by 
said  actuator  88,  the  hook  86  rotates  into  the  lowered 
position  86a,  in  contrast  with  the  elastic  action  of  the 
spring  89,  so  as  to  move  beyond  the  stirrup  11  to  be  35 
engaged  for  the  subsequent  pulling  action. 

In  the  practical  execution  of  the  invention,  the  mate- 
rials  employed,  as  well  as  the  shape  and  the  dimen- 
sions,  may  be  any  according  to  requirements. 

Where  technical  features  mentioned  in  any  claim  40 
are  followed  by  reference  signs,  those  reference  signs 
have  been  included  for  the  sole  purpose  of  increasing 
the  intelligibility  of  the  claims  and  accordingly,  such  ref- 
erence  signs  do  not  have  any  limiting  effect  on  the  inter- 
pretation  of  each  element  identified  by  way  of  example  45 
by  such  reference  signs. 

Claims 

1.  An  apparatus  for  producing  metal  cages  for  rein-  so 
forced  concrete,  characterized  in  that  it  comprises: 
a  device  for  feeding  a  plurality  of  longitudinal  rods, 
which  are  arranged  horizontally  and  parallel  on  at 
least  two  superimposed  planes;  a  unit  for  distribut- 
ing  a  plurality  of  stirrups  meant  to  be  associated  55 
with  said  longitudinal  rods,  which  is  provided  with 
conveyor  means  which  have  means  for  supporting 
said  stirrups  so  that  they  are  suspended  and 
arranged  on  respective  planes  which  lie  trans- 

versely  to  the  feed  direction  of  said  longitudinal 
rods,  said  means  being  adapted  to  be  actuated  so 
as  to  advance  in  a  stepwise  manner  in  order  to 
transfer  in  succession  individual  stirrups  into  uni- 
formly  spaced  positions  on  said  longitudinal  rods;  a 
station  for  joining  said  stirrups  to  said  longitudinal 
rods  in  order  to  form  a  metal  cage;  means  for  pull- 
ing  said  metal  cage  being  formed  through  said  join- 
ing  station,  said  means  being  adapted  to  be 
actuated  with  a  stepwise  motion  which  is  modu- 
lated  with  said  conveyor  means  of  said  distribution 
unit. 

2.  An  apparatus  according  to  claim  1  ,  characterized  in 
that  said  distribution  unit  is  provided  with  chain  con- 
veyors  which  wind  around  a  vertical  plate  which  is 
elongated  longitudinally  to  said  feed  direction  of 
said  rods  and  is  supported  in  a  cantilevered  man- 
ner,  at  an  end  which  is  adjacent  to  said  feeder,  by 
means  whose  vertical  position  can  be  adjusted, 
said  chain  means  being  provided  with  said  support- 
ing  means  for  said  stirrups,  said  supporting  means 
being  uniformly  distributed  on  said  chain  means. 

3.  An  apparatus  according  to  claim  1  ,  characterized  in 
that  said  conveyors  of  said  distribution  unit  are 
adapted  to  be  actuated  so  as  to  advance  in  a  step- 
wise  manner  by  an  alternate  actuator  which  acts 
with  a  sort  of  escapement  mechanism. 

4.  An  apparatus  according  to  claim  1  ,  characterized  in 
that  said  feeder  is  provided  with  a  plurality  of  rollers 
for  supporting  said  longitudinal  rods,  said  rollers 
being  supported  with  horizontal  axes  which  lie 
transversely  to  said  feed  direction  of  said  longitudi- 
nal  rods,  on  said  superimposed  planes,  in  a  posi- 
tion  whose  elevation  can  be  adjusted,  said  rollers 
supporting  pairs  of  shaped  rings  which  have  an 
adjustable  mutual  distance  and  are  adapted  to  form 
corresponding  grooves  for  engaging  said  longitudi- 
nal  rods. 

5.  An  apparatus  according  to  claim  4,  characterized  in 
that  said  supporting  rollers  are  adapted  to  be  mov- 
able,  during  the  loading  of  said  longitudinal  rods,  so 
as  to  allow  the  descent  of  said  longitudinal  rods 
onto  the  underlying  supporting  rollers. 

6.  An  apparatus  according  to  claim  1  ,  characterized  in 
that  said  joining  station  has  two  mutually  opposite 
carriages  which  can  move  symmetrically  on  a  base 
framework  transversely  to  the  longitudinal  axis  of 
said  distribution  unit  of  said  stirrups,  said  carriages 
being  provided  with  welding  means  which  are 
adapted  to  be  arranged  adjacent  to  said  stirrups  in 
order  to  weld  said  longitudinal  rods  inside  said  stir- 
rups. 

7.  An  apparatus  according  to  claim  6,  characterized  in 
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that  said  carriages  support,  at  different  and  appro- 
priately  adjustable  heights,  a  plurality  of  pins  whose 
axis  is  arranged  along  said  transverse  direction, 
said  pins  being  adapted  to  act  as  a  locator  for  said 
stirrups  being  welded,  said  carriages  being  actuat-  5 
able  among  a  retracted  position  of  said  pins  for  the 
passage  of  the  cage  being  formed,  an  intermediate 
position  for  the  abutment  of  said  pins  against  the 
stirrup  to  be  welded,  and  an  advanced  welding 
position.  10 

8.  An  apparatus  according  to  claim  6,  characterized  in 
that  said  carriages  support  respective  grip  ele- 
ments  which  are  arranged  along  said  transverse 
direction  and  form  a  sort  of  fork  with  asymmetrical  is 
prongs,  between  which  a  corresponding  lateral  por- 
tion  of  said  stirrups  to  be  welded  can  be  locked. 

9.  An  apparatus  according  to  claim  1  ,  characterized  in 
that  said  traction  means  are  provided  with  a  con-  20 
veyor  belt  which  is  arranged  longitudinally  to  said 
distribution  unit,  is  adapted  to  be  actuated  in  a  step- 
wise  manner,  and  is  provided  with  a  frame  to  which 
the  front  stirrup  of  said  cage  being  formed  can  be 
rigidly  coupled.  25 

10.  An  apparatus  according  to  claim  1,  characterized  in 
that  said  distribution  unit  is  provided,  in  a  position 
which  is  adjacent  to  said  feeder,  with  a  roller  for 
supporting  said  longitudinal  rods  which  are  30 
arranged  on  an  upper  plane  which  lies  directly 
below  the  supporting  plane  of  said  stirrups,  which  is 
formed  by  said  supporting  means  of  said  distribu- 
tion  unit,  said  roller  being  supported  with  a  horizon- 
tal  axis  which  lies  transversely  to  said  feed  direction  35 
by  means  whose  elevation  can  be  adjusted. 

1  1  .  An  apparatus  according  to  claim  1  ,  characterized  in 
that  said  conveyor  means  of  said  distribution  unit 
support  at  least  one  transverse  stem  which  is  elon-  40 
gated  bilaterally  and  is  adapted  to  act  as  a  support 
for  said  longitudinal  rods  arranged  on  an  upper 
plane. 

1  2.  An  apparatus  according  to  claim  1  ,  characterized  in  45 
that  said  feeder  is  provided  with  a  plurality  of  rollers 
for  supporting  said  longitudinal  rods  which  are  sup- 
ported  in  a  cantilevered  manner  at  least  on  one  side 
of  corresponding  uprights,  with  an  elevation  which 
can  be  adjusted,  above  corresponding  rollers  which  so 
have  a  fixed  position,  and  are  adapted  to  be  fed 
with  said  longitudinal  rods  by  means  of  a  magazine 
for  said  longitudinal  rods  which  is  arranged  to  the 
side  of  said  feeder,  at  the  free  end  of  said  rollers. 

55 
13.  An  apparatus  according  to  claim  1,  characterized  in 

that  said  distribution  unit  has  first  and  second  chain 
conveyor  means  which  are  provided  with  corre- 
sponding  supporting  means  which  are  adapted  to 

engage  opposite  parallel  portions  of  said  stirrups. 

14.  An  apparatus  according  to  claim  13,  characterized 
in  that  said  first  and  second  chain  conveyor  means 
are  actuated  synchronously  in  opposite  directions 
and  are  adapted  to  retain  said  stirrups  between 
mutually  opposite  supporting  means. 

1  5.  An  apparatus  according  to  claim  1  ,  characterized  in 
that  said  distribution  unit  is  provided  with  means  for 
supporting  said  stirrups  which  are  provided  by 
means  of  profiles  which  are  supported,  proximate 
to  the  opposite  ends,  by  two  side-by-side  chain  ele- 
ments  supported  by  a  frame  whose  elevation  can 
be  adjusted. 

1  6.  An  apparatus  according  to  claim  1  ,  characterized  in 
that  said  distribution  unit  has,  at  the  region  where  it 
exits  from  said  conveyor  means,  an  element  for 
transferring  said  stirrups  to  said  joining  station 
which  is  provided  with  two  mutually  opposite  grip 
elements  which  are  adapted  to  be  actuated  by  cor- 
responding  actuators  along  a  horizontal  axis  which 
lies  transversely  to  the  advancement  direction  of 
said  stirrups,  between  a  closer  position  for  gripping 
said  stirrups  and  a  spaced  disengagement  position, 
said  actuators  being  in  turn  supported  so  as  to 
move,  along  a  direction  which  is  longitudinal  to  said 
advancement  direction,  by  additional  actuators, 
between  a  retracted  position  and  an  advanced 
position  towards  said  joining  station. 

1  7.  An  apparatus  according  to  claim  1  6,  characterized 
in  that  said  grip  elements  form  a  sort  of  fork  with 
asymmetrical  prongs,  between  which  a  corre- 
sponding  lateral  portion  of  said  stirrups  to  be  trans- 
ferred  can  be  locked. 

18.  An  apparatus  according  to  claim  1  ,  characterized  in 
that  said  distribution  unit  is  provided  with  a  pair  of 
comb-shaped  linkages  which  are  articulated,  at 
their  ends,  to  corresponding  pairs  of  cranks  and  are 
adapted  to  cooperate  with  a  corresponding  pair  of 
fixed  rods  which  are  likewise  comb-shaped. 

1  9.  An  apparatus  according  to  claim  1  ,  characterized  in 
that  said  joining  station  is  provided  with  a  clamp 
which  is  adapted  to  clamp  said  longitudinal  rods  to 
said  stirrups  to  be  welded,  said  clamp  being  piv- 
oted,  about  an  axis  which  is  longitudinally  parallel  to 
said  rods,  to  a  frame  which  is  rigidly  coupled  to  the 
stem  of  a  first  actuator  which  has  a  vertical  axis, 
which  forms,  in  a  downward  direction,  a  shoulder 
which  is  adapted  to  be  moved  into  abutment 
against  said  stirrups  and  is  articulated,  along  an 
axis  which  is  parallel  to  said  fulcrum,  to  the  stem  of 
a  second  actuator  which  has  a  vertical  axis  and  is 
rigidly  coupled  to  said  frame. 

8 



15  EP  0  811  442  A1  16 

20.  An  apparatus  according  to  claim  1  ,  characterized  in 
that  said  pulling  means  are  provided  with  a  hook 
which  is  adapted  to  engage,  in  a  rearward  region, 
the  lower  portion  of  a  stirrup  of  said  metal  cage 
being  formed  and  is  oscillatably  mounted,  in  con-  5 
trast  with  elastic  means,  at  the  end  of  the  stem  of  an 
actuator  which  acts  along  a  horizontal  axis  which 
lies  longitudinally  to  the  advancement  direction  of 
said  cage  being  formed. 
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