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Description 

The  invention  relates  to  a  method  of  automatically 
producing  reinforcements  for  concrete  elements,  in 
which  method  a  reinforcing  steel  needed  for  the  produc-  s 
tion  of  the  reinforcement  is  fed  from  a  reel  and  straight- 
ened,  whereafter  the  straightened  reinforcing  steel  is  cut 
intodesired  lengths,  longitudinal  reinforcing  steels  for  the 
reinforcement  are  positioned  side  by  side  and  reinforcing 
steels  transverse  to  the  longitudinal  reinforcing  steels  are  10 
displaced  one  at  a  time  upon  the  longitudinal  reinforcing 
steels  and  the  longitudinal  and  transverse  reinforcing 
steels  are  welded  together  at  the  intersections  after  each 
displacement  of  a  transverse  reinforcing  steel. 

The  invention  is  also  concerned  with  an  equipment  is 
for  automatically  producing  reinforcements  for  concrete 
elements,  comprising  at  least  one  reel  for  reinforcing 
steel,  straightening  and  cutting  means  for  straightening 
the  reinforcing  steel  fed  from  one  of  the  reels  and  for  cut- 
ting  the  straightened  reinforcing  steel  into  desired  20 
lengths,  and  means  for  positioning  reinforcing  steels 
both  longitudinally  and  transversely  of  the  reinforcement, 
and  welding  means  for  welding  together  the  longitudinal 
and  transverse  reinforcing  steels  at  their  intersections. 

The  production  of  concrete  elements  is  automated  25 
and  mechanized  to  a  great  extent,  whereas  the  produc- 
tion  of  reinforcements  is  still  largely  carried  out  manually 
with  little  automation  or  mechanization.  For  automatic 
production  of  reinforcements,  various  equipments  have 
been  constructed  which  form  a  continuous  mesh  so  that  30 
the  finished  reinforcement  is  a  mesh-like  product.  Such 
an  reinforcement  is  known  e.g.  from  US  Patent 
3,405,743,  in  which  reinforcing  steels  extending  longitu- 
dinally  of  the  reinforcement  are  positioned  in  a  retainer 
provided  with  grooves  and  transverse  reinforcing  steels  35 
are  then  welded  to  the  longitudinal  reinforcing  steels  one 
at  a  time,  and  so  a  mesh-like  rectangular  reinforcement 
is  obtained.  Furthermore,  SE  Published  Specification 
34441  7  discloses  an  equipment  in  which  the  longitudinal 
reinforcing  steels  of  the  reinforcement  are  fed  from  reels  40 
through  straightening  means  all  side  by  side,  and  one 
transverse  reinforcing  steel  at  a  time  is  similarly  fed  from 
a  reel  through  the  straightening  means  upon  the  longi- 
tudinal  reinforcing  steels  and  welded  to  the  longitudinal 
reinforcing  steels,  and  then  the  longitudinal  reinforcing  45 
steels  are  moved  onwards  and  a  new  transverse  rein- 
forcing  steel  is  fed  upon  them. 

The  known  equipments  described  above  have  the 
drawback  that  the  reinforcement  is  throughout  in  the  form 
of  a  mesh,  and  so  the  reinforcement  in  the  area  of  the  so 
openings  of  the  concrete  element  always  has  to  be  cut 
off  separately.  A  concrete  element  often  comprises  var- 
ious  window  and  door  openings  and  openings  for  venti- 
lation,  electricity,  and  so  on.  These  openings  are  left 
empty  in  connection  with  the  casting  of  the  element,  and  ss 
reinforcement  within  such  areas  hampers  the  construc- 
tion  and  use  of  casting  moulds.  In  addition  to  extra  work, 
this  involves  a  waste  of  material  and  time.  In  addition, 
the  strength  of  the  reinforcements  and  the  reinforcing 

steel  thicknesses  always  have  to  be  dimensioned 
according  to  the  maximum  values,  whereby  thick  rein- 
forcements  are  used  even  in  cases  where  a  thinner  rein- 
forcement  would  be  sufficient  in  view  of  the  strength 
requirements.  In  the  above-mentioned  US  Patent,  the 
reinforcements  have  to  be  brought  to  the  construction 
site  as  finished  rods  of  final  dimensions,  which  makes 
the  handling  difficult  and  requires  plenty  of  room.  A  prob- 
lem  with  the  equipment  of  the  above-mentioned  SE  Pub- 
lished  Specification,  in  turn,  is  that  it  requires  as  many 
reels  as  longitudinal  reinforcing  steels,  whereby  the 
mesh  density  of  the  reinforcement  is  always  constant 
and  cannot  be  changed  as  required. 

The  object  of  the  present  invention  is  to  provide  a 
method  and  an  equipment  for  automatic  welding  of  rein- 
forcements,  which  avoid  the  above  drawbacks  and  pro- 
vide  reinforcements  with  openings  for  concrete  elements 
of  different  shapes  and  comprising  openings  of  different 
kinds.  The  reinforcements  can  be  shaped  suitably  and 
may  comprise,  if  required,  reinforcing  steels  of  different 
lengths  and  thicknesses  so  that  a  reinforcing  steel  of  suit- 
able  thickness  can  be  selected  according  to  the  strength 
requirements.  The  method  according  to  the  invention  is 
characterized  in  that  the  longitudinal  and  transverse  rein- 
forcing  steels  of  the  reinforcement  are  fed  one  at  a  time, 
and  in  order  to  provide  empty  spaces  for  openings  to  be 
formed  in  the  finished  concrete  element,  the  reinforcing 
steel  is  cut  only  into  such  lengths  as  required  for  the  area 
of  reinforcement  outside  the  opening,  and  that  all  rein- 
forcing  steel  portions  to  be  positioned  in  line  with  each 
other  are  displaced  in  position  simultaneously. 

The  equipment  according  to  the  invention  is  charac- 
terized  in  that  it  comprises  means  for  automatically 
dimensioning  and  cutting  off  reinforcing  steel  portions 
intended  for  a  predetermined  area  in  the  reinforcement 
in  such  a  way  that  the  reinforcement  is  formed  only  out- 
side  an  opening  to  be  formed  in  a  concrete  element,  and 
that  the  means  for  positioning  the  reinforcing  steel  por- 
tions  comprise  a  displacing  means  for  displacing  rein- 
forcing  steel  portions  to  be  positioned  in  line  with  each 
other  in  the  reinforcement  simultaneously  to  the  right 
position. 

The  basic  idea  of  embodiments  of  the  invention  is 
that  reinforcing  steel  to  be  positioned  at  a  certain  point 
or  on  a  certain  line  is  cut  into  portions  such  that  empty 
spaces  are  left  within  the  area  of  the  openings  of  the  con- 
crete  element,  whereby  the  reinforcing  steel  portions  to 
be  positioned  in  line  with  each  other  are  displaced  after 
cutting  simultaneously  to  their  right  position,  and  so  an 
opening  of  a  predetermined  shape  in  both  the  longitudi- 
nal  and  transverse  direction  is  formed  at  a  desired  point 
in  the  reinforcement.  In  this  way,  the  reinforcement  can 
be  produced  automatically  without  any  extra  cutting  step. 

Certain  embodiments  of  the  invention  will  now  be 
described,  by  way  of  example  only  with  reference  to  the 
accompanying  drawings  in  which  Figure  1  illustrates 
schematically  an  equipment;  and 

Figure  2  is  a  schematic,  more  detailed  view  of  the 
formation  of  a  reinforcing  steel. 
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Figure  1  shows  a  reinforcing  equipment  comprising 
reels  1a  to  1f  for  reinforcing  steels.  Concrete  reinforcing 
steels  of  different  thicknesses  are  wound  on  the  reels, 
and  so  a  reinforcing  steel  of  required  thickness  can  be 
selected  for  use.  As  used  in  the  specification  and  claims  5 
of  this  patent  application,  the  term  reinforcing  steel  refers 
to  profiled,  wire-like  steel  which  may  be  smooth,  profiled 
or  deformed  in  cross-section  and  which  is  used  in  a  well- 
known  manner  for  reinforcing  concrete  products.  The 
equipment  further  comprises  transporting  means  2,  3  u 
and  4  positioned  one  after  another.  Reinforcing  steel 
from  one  of  the  reels  1  a  to  1  f  is  passed  through  a  straight- 
ening  apparatus  5,  whereafter  it  extends  in  parallel  with 
the  direction  of  travel  of  the  transporting  means  2  to  4  of 
the  welding  apparatus.  It  is  then  cut  into  portions  in  such  u 
a  way  that  the  portions  to  be  positioned  in  line  with  each 
other  on  both  sides  of  an  opening  to  be  formed  in  the 
reinforcement  are  positioned  in  a  corresponding  order 
one  after  another.  Thereafter  the  reinforcing  steel  or  its 
portions  are  displaced  from  a  displacing  means  6  pro-  21 
vided  in  connection  with  the  cutting  apparatus  to  a  dis- 
placing  means  7  for  longitudinal  reinforcement  elements, 
in  which  they  are  set  out  with  the  same  mutual  spacings 
as  those  between  the  reinforcing  steels  in  the  finished 
product,  and  then  they  are  displaced  by  means  of  a  dis-  2; 
placing  means  8  to  the  right  position  of  the  longitudinal 
reinforcing  steels  9  on  the  transporting  means  2.  After 
all  the  longitudinal  reinforcing  steels  9  have  been  posi- 
tioned  in  place,  they  are  displaced  by  means  of  the  trans- 
porting  means  2  and  3  onwards  to  the  transporting  3< 
means  3,  whereafter  the  positioning  of  transverse  rein- 
forcing  steels  is  started.  The  first  transverse  reinforcing 
steel  is  positioned  at  the  forward  end  of  the  longitudinal 
reinforcing  steels  9,  and  similarly  as  the  longitudinal  rein- 
forcing  steels,  the  transverse  reinforcing  steel  is  straight-  3; 
ened  in  the  straightening  apparatus  5  and  cut  into 
predetermined  dimensions  onto  the  displacing  means  6 
of  the  cutting  apparatus,  and  it  usually  extends  over  the 
entire  width  of  the  reinforcement.  The  transverse  rein- 
forcing  steels  are  then  displaced  onto  a  displacing  « 
means  10,  whereon  they  are  positioned  in  the  longitudi- 
nal  direction  of  the  reinforcement  with  mutual  spacings 
corresponding  to  their  final  positions.  Thereafter  all  rein- 
forcing  steel  portions  to  be  positioned  in  line  with  each 
other  are  displaced  upon  the  longitudinal  reinforcing  4; 
steels  9  by  turning  with  a  turning  apparatus  1  1  and  are 
welded  to  them  by  means  of  a  welding  apparatus  12. 
After  the  transverse  reinforcing  steels  1  3  and  the  longi- 
tudinal  reinforcing  steels  9  have  been  welded  together 
at  the  intersections,  the  reinforcement  is  displaced  5< 
onwards  by  means  of  the  transport  means  3  in  such  a 
way  that  the  following  transverse  reinforcing  steel  13  or 
all  reinforcing  steel  portions  to  be  positioned  in  line  with 
each  other  are  welded  at  the  right  position.  In  this  way, 
the  reinforcement  can  be  designed  optimally  by  using  5! 
mainly  a  reinforcing  steel  of  a  predetermined  thickness, 
while  a  thicker  reinforcing  steel  can  be  used  within  the 
areas  of  the  edges  of  openings  to  increase  the  strength 
of  the  structure,  if  required.  Accordingly,  the  entire  rein- 

forcement  need  not  be  dimensioned  in  accordance  with 
the  greatest  load,  but  it  can  be  adjusted  according  to  the 
load  at  each  point.  The  reinforcement  is  gradually  dis- 
placed  onto  the  displacing  or  transporting  means  4  until 
it  is  completed,  and  then  a  reinforcement  with  openings 
or  the  like  is  displaced  by  means  of  a  displacing  means 
15  into  a  pile  14  of  reinforcements  of  different  sizes,  and 
a  conventional  reinforcement  is  displaced  into  a  pile  16 
of  reinforcements  by  means  of  a  displacing  means  1  7. 

Figures  2a  to  2c  show  schematically  the  formation 
of  reinforcing  steel  portions  to  be  positioned  at  a  certain 
point  in  the  concrete  reinforcement.  In  Figure  2a,  a  rein- 
forcing  steel  1  8  is  passed  from  the  right  to  the  displacing 
means  6  of  the  cutting  apparatus,  whereby  it  is  cut  into 
reinforcing  steel  portions  9a  and  9b  of  predetermined 
dimensions  by  means  of  the  cutting  apparatus  5  in 
accordance  with  the  openings  to  be  made  in  the  concrete 
element.  Thereafter  the  reinforcing  steel  portions,  in  this 
specific  case,  the  portions  9a  and  9b  of  the  longitudinal 
reinforcing  steel  9,  are  displaced  onto  the  displacing 
means  7  shown  in  Figure  2a  in  such  a  way  that  a  distance 
corresponding  to  the  opening  to  be  made  in  the  concrete 
element  remains  between  the  portions,  as  shown  in  Fig- 
ure  2b.  Thereafter  the  portions  9a  and  9b  are  gripped  by 
means  of  the  displacing  means  8  and  they  are  displaced 
simultaneously  onto  a  support  surface  formed  by  the 
transport  means  2,  and  so  there  will  be  no  reinforcing 
steels  in  the  area  of  the  openings  of  the  concrete  ele- 
ment,  indicated  by  a  rectangle  drawn  by  broken  lines  in 
Figure  2c.  The  reinforcing  steels  or  reinforcing  steel  por- 
tions  are  formed  similarly  for  each  particular  area  of  the 
reinforcement,  and  all  the  reinforcing  steel  portions  9a 
and  9b  are  displaced  simultaneously  so  that  they  are 
positioned  appropriately.  In  this  way,  the  formation  of 
reinforcements  is  simple  and  easy  even  for  concrete  ele- 
ments  containing  such  complicated  openings  as  shown 
in  Figure  1  on  the  transporting  means  2.  The  transverse 
reinforcing  steels  are  also  formed  and  cut  and  displaced 
in  position  similarly  as  shown  in  Figures  2a-2c,  that  is, 
reinforcing  steel  portions  to  be  positioned  in  line  with 
each  other  are  displaced  simultaneously  in  position  with 
proper  lengths  and  spacings,  whereby  the  openings 
required  by  the  elements  are  formed  also  in  the  trans- 
verse  direction. 

An  embodiment  of  the  invention  has  been  described 
in  the  above  description  and  the  attached  drawings  by 
way  of  example.  The  structure  and  operation  of  the  dis- 
placing  mechanism  and  the  displacing  means  of  the  cut- 
ting  apparatus  may  vary,  provided  that  the  reinforcing 
steels  can  be  positioned  appropriately  with  the  right 
mutual  spacings  before  they  are  displaced  in  position.  In 
place  of  the  turning  displacing  means  shown  in  Figure 
1  ,  the  transverse  reinforcing  steels  can  be  displaced  in 
position  and  shaped  by  means  of  a  displacing  means  in 
which  the  reinforcing  steel  is  transversely  positioned  and 
is  cut  into  suitable  dimensions  and  positioned  appropri- 
ately.  The  choice  of  the  thickness  of  the  reinforcing  steels 
at  different  points  of  the  reinforcement  and  in  accordance 
with  the  strength  requirements  of  the  reinforcement  can 
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be  made  in  may  different  ways.  Furthermore,  separate 
straightening  and  displacing  means  can  be  provided  for 
longitudinal  and  transverse  reinforcing  steels,  in  which 
case  it  is  possible  to  position  the  longitudinal  and  trans- 
verse  reinforcing  steels  simultaneously,  which  speeds  up  5 
the  production.  As  used  in  the  specification  and  claims 
of  this  patent  application,  the  longitudinal  and  transverse 
directions  refer  to  the  directions  in  the  production  proc- 
ess  described,  and  they  are  not  restricted  to  the  direc- 
tions  of  the  reinforcing  steels  in  the  concrete  element,  w 
Accordingly,  the  longitudinal  reinforcing  steels  may  be 
transversely  positioned  in  the  finished  element  or  verti- 
cally  positioned  in  a  wall  element,  and  correspondingly, 
the  transverse  reinforcing  steels  may  extend  in  the  lon- 
gitudinal  direction  in  the  finished  element.  15 

Claims 

1  .  A  method  of  automatically  producing  reinforcements 
for  concrete  elements,  in  which  method  a  reinforcing  20 
steel  (1  8)  needed  for  the  production  of  the  reinforce- 
ment  is  fed  from  a  reel  (1a  to  1f)  and  straightened, 
whereafter  the  straightened  reinforcing  steel  (18)  is 
cut  into  desired  lengths,  longitudinal  reinforcing 
steels  (9)  for  the  reinforcement  are  positioned  side  25 
by  side  and  reinforcing  steels  (13)  transverse  to  the 
longitudinal  reinforcing  steels  are  displaced  one  at 
a  time  upon  the  longitudinal  reinforcing  steels  and 
the  longitudinal  and  transverse  reinforcing  steels  (9, 
13)  are  welded  together  at  the  intersections  after  30 
each  displacement  of  a  transverse  reinforcing  steel 
(13),  characterized  in  that  the  longitudinal  and 
transverse  reinforcing  steels  (9)  of  the  reinforcement 
are  fed  one  at  a  time,  and  in  order  to  provide  empty 
spaces  for  openings  to  be  formed  in  the  finished  con-  35 
crete  element,  the  reinforcing  steel  (18)  is  cut  only 
into  such  lengths  as  required  for  the  area  of  rein- 
forcement  outside  the  opening,  and  that  all  reinforc- 
ing  steel  portions  (9a,  9b)  to  be  positioned  in  line 
with  each  other  are  displaced  in  position  simultane-  40 
ously. 

2.  A  method  according  to  claim  1  ,  characterized  in 
that  the  longitudinal  and  transverse  reinforcing 
steels  (9,  1  3)  of  the  reinforcement  are  fed  from  the  45 
same  reinforcing  steel  reels  (1a  to  1f),  that  the  rein- 
forcing  steel  is  straightened  so  that  it  extends  in  par- 
allel  with  the  direction  of  the  displacing  movement 
of  transporting  means  (2,  3),  that  the  longitudinal 
reinforcing  steels  (9)  are  displaced  in  a  direction  so 
transverse  to  the  direction  of  the  displacing  move- 
ment  of  the  transporting  means  to  the  right  position, 
and  that  the  transverse  reinforcing  steels  (13)  are 
displaced  in  position  by  turning  them  from  said  direc- 
tion  about  a  vertical  axis  transversely  upon  the  Ion-  55 
gitudinal  reinforcing  steels. 

3.  An  equipment  for  automatically  producing  reinforce- 
ments  for  concrete  elements,  comprising  at  least 

one  reel  (1a  to  1f)  for  reinforcing  steel  (18),  straight- 
ening  and  cutting  means  (5)  for  straightening  the 
reinforcing  steel  (1  8)  fed  from  one  of  the  reels  (1  a  to 
1f)  and  for  cutting  the  straightened  reinforcing  steel 
(18)  into  desired  lengths,  and  means  (6  to  8,  10,  11) 
for  positioning  reinforcing  steels  (9,  13)  both  longi- 
tudinally  and  transversely  of  the  reinforcement,  and 
welding  means  (12)  for  welding  together  the  longi- 
tudinal  and  transverse  reinforcing  steels  (9,  1  3)  at 
their  intersections,  characterized  in  that  it  com- 
prises  means  for  automatically  dimensioning  and 
cutting  off  reinforcing  steel  portions  (9a,  9b) 
intended  for  a  predetermined  area  in  the  reinforce- 
ment  in  such  a  way  that  the  reinforcement  is  formed 
only  outside  an  opening  to  be  formed  in  a  concrete 
element,  and  that  the  means  for  positioning  the  rein- 
forcing  steel  portions  (9a,  9b)  comprise  a  displacing 
means  (8)  for  displacing  reinforcing  steel  portions 
(9a,  9b)  to  be  positioned  in  line  with  each  other  in 
the  reinforcement  simultaneously  to  the  right  posi- 
tion. 

4.  An  equipment  according  to  claim  3,  characterized 
in  that  it  comprises  several  reels  (1a  to  1f)  each  for 
a  reinforcing  steels  (18)  of  different  thickness, 
whereby  a  reinforcing  steel  (1  8)  of  desired  thickness 
can  be  selected  and  fed  to  the  straightening  and  cut- 
ting  means  (5). 

5.  An  equipment  according  to  claim  3  or  4,  character- 
ized  in  that  both  the  longitudinal  and  the  transverse 
reinforcing  steels  (9,  1  3)  are  fed  from  the  same  reels 
(1  a  to  1  f)  through  the  same  straightening  and  cutting 
means  (5)  so  that  they  extend  in  parallel  with  the 
direction  of  travel  of  the  transporting  means  (2,  3)  of 
the  equipment,  that  the  means  for  positioning  the 
reinforcing  steels  (9,  13)  comprise  a  displacing 
means  (1  1)  mounted  turnably  about  a  vertical  axis 
for  turning  the  transverse  reinforcing  steel  portions 
(13)  upon  the  longitudinal  reinforcing  steels  (9). 

Patentanspruche 

1  .  Verfahren  zum  automatischen  Herstellen  von  Bewe- 
hrungen  fur  Betonelemente,  wobei  in  diesem  Ver- 
fahren  ein  Bewehrungsstahl  (18),  der  zur 
Herstellung  der  Bewehrung  notig  ist,  von  einer  Rolle 
(1a  bis  1f)  zugefiihrt  und  ausgerichtet  wird,  wonach 
der  ausgerichtete  Bewehrungsstahl  (18)  in  gewtin- 
schte  Langen  geschnitten  wird,  langsgerichtete 
Bewehrungsstahle  (9)  fur  die  Bewehrung  Seite  an 
Seite  angeordnet  werden  und  Bewehrungsstahle 
(1  3)  quer  zu  den  langsgerichteten  Bewehrungsstah- 
len  einer  nach  dem  anderen  auf  den  langsgerich- 
teten  Bewehrungsstahlen  versetzt  werden  und  die 
langsgerichteten  und  quergerichteten  Bewe- 
hrungsstahle  (9,  13)  an  den  Kreuzungen  nach  jeder 
Versetzung  eines  quergerichteten  Bewehrungss- 
tahls  (13)  zusammengeschweiBt  werden,  dadurch 
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gekennzeichnet,  daB  die  langsgerichteten  und  quer- 
gerichteten  Bewehrungsstahle  (9)  der  Bewehrung 
einer  nach  dem  anderen  zugefiihrt  werden  und  urn 
leere  Stellen  fur  im  fertigen  Betonelement  zu 
bildende  Offnungen  vorzusehen,  der  Bewehrungss-  5 
tahl  (18)  nur  in  solche  Langen  geschnitten  wird,  wie 
es  fur  den  Bewehrungsbereich  auBerhalb  der  Off- 
nung  notwendig  ist,  und  dadurch,  daB  alle  Bewe- 
hrungsstahlteile  (9a,  9b),  die  zueinander  in  einer 
Linie  angeordnet  werden  sollen,  gleichzeitig  in  der  w 
Position  versetzt  werden. 

2.  Verfahren  nach  Anspruch  1  ,  dadurch  gekennzeich- 
net,  daB  die  langsgerichteten  und  quergerichteten 
Bewehrungsstahle  (9,  13)  der  Bewehrung  von  is 
denselben  Bewehrungsstahlrollen  (1a  bis  1f)  zuge- 
fiihrt  werden,  daB  der  Bewehrungsstahl  ausgerich- 
tet  wird,  so  daB  er  sich  parallel  zur  Richtung  der 
Versetzungsbewegung  von  Transportmitteln  (2,  3) 
erstreckt,  daB  die  langsgerichteten  Bewe-  20 
hrungsstahle  (9)  in  einer  Richtung  quer  zur  Richtung 
der  Versetzungsbewegung  des  Transportmittels  zur 
rechten  Position  versetzt  werden,  und  daB  die  quer- 
gerichteten  Bewehrungsstahle  (13)  durch  Drehen 
von  der  genannten  Richtung  urn  eine  vertikale  25 
Achse  quer  zu  den  langsgerichteten  Bewe- 
hrungsstahlen  in  der  Position  versetzt  werden. 

3.  Vorrichtung  zum  automatischen  Herstellen  von 
Bewehrungen  fur  Betonelemente,  umfassend  mind-  30 
estens  eine  Rolle  (1a  bis  1f)  fur  Bewehrungsstahl 
(18),  Ausricht-  und  Schneidmittel  (5)  zum  Ausrichten 
des  von  einer  der  Rollen  (1a  bis  1f)  zugefiihrten 
Bewehrungsstahls  (18)  und  Schneiden  des  aus- 
gerichteten  Bewehrungsstahls  (18)  in  gewiinschte  35 
Langen  und  Mittel  (6  bis  8,  10,  11)  zum  Anordnen 
von  Bewehrungsstahlen  (9,  13)  in  Langsrichtung 
und  Querrichtung  der  Bewehrung  und  SchweiBmit- 
tel  (12)  zum  ZusammenschweiBen  der  langsgerich- 
teten  und  quergerichteten  Bewehrungsstahle  (9,  1  3)  40 
an  ihren  Kreuzungen,  dadurch  gekennzeichnet,  daB 
sie  Mittel  umfaBt  zum  automatischen  Dimension- 
ieren  und  Abschneiden  von  Bewehrungsstahlteilen 
(9a,  9b),  die  fur  einen  bestimmten  Bereich  in  der 
Bewehrung  vorgesehen  sind,  in  der  Weise,  daB  die  45 
Bewehrung  nur  auBerhalb  einer  in  einem  Betonele- 
ment  zu  bildenden  Offnung  ausgebildet  wird,  und 
daB  die  Mittel  zum  Anordnen  der  Bewehrungsstahl- 
teile  (9a,  9b)  ein  Versetzungsmittel  (8)  umfassen 
zum  gleichzeitigen  Versetzen  von  Bewehrungss-  so 
tahlteilen  (9a,  9b),  die  zueinander  in  einer  Linie  in 
der  Bewehrung  angeordnet  werden  sollen,  in  die 
rechte  Position. 

4.  Vorrichtung  nach  Anspruch  3,  dadurch  geken-  ss 
nzeichnet,  daB  sie  mehrere  Rollen  (1a  bis  1f) 
umfaBt,  jede  fur  einen  Bewehrungsstahl  (18)  unter- 
schiedlicher  Dicke,  wodurch  ein  Bewehrungsstahl 
(18)  der  gewiinschten  Dicke  ausgewahlt  und  dem 

Ausricht-  und  Schneidmittel  (5)  zugefiihrt  werden 
kann. 

5.  Vorrichtung  nach  Anspruch  3  Oder  4,  dadurch 
gekennzeichnet,  daB  sowohl  die  langsgerichteten 
wie  die  quergerichteten  Bewehrungsstahle  (9,  13) 
von  denselben  Rollen  (1a  bis  1f)  durch  dieselben 
Ausricht-  und  Schneidmittel  (5)  zugefiihrt  werden, 
so  daB  sie  sich  parallel  zur  Vorschubrichtung  des 
Transportmittels  (2,  3)  der  Vorrichtung  erstrecken, 
daB  die  Mittel  zum  Anordnen  der  Bewehrungsstahle 
(9,  13)  ein  Versetzungsmittel  (1  1)  umfassen,  das  urn 
eine  vertikale  Achse  drehbar  angebracht  ist,  zum 
Drehen  der  quergerichteten  Bewehrungsstahlteile 
(13)  auf  die  langsgerichteten  Bewehrungstahle  (9). 

Revendications 

1  .  Procede  pour  produire  automatiquement  des  arma- 
tures  pour  des  elements  en  beton,  dans  lequel  une 
barre  d'acier  a  beton  (18),  destinee  a  la  production 
d'une  armature,  est  fournie  a  partir  d'un  devidoir  (1  a 
a  1f)  et  est  rectifiee,  la  barre  (18)  d'acier  a  beton 
etant  ensuite  coupee  suivant  des  longueurs 
desirees,  des  barres  (9)  d'acier  a  beton  longitudi- 
nales  pour  armature  sont  placees  les  unes  a  cote 
des  autres  et  des  barres  (13)  d'acier  a  beton  trans- 
versales  aux  barres  d'acier  a  beton  longitudinales 
sont  deplacees  une  par  une  par  rapport  aux  barres 
d'acier  a  beton  longitudinales  et  les  barres  (9,13) 
d'acier  a  beton  longitudinales  et  transversales  sont 
soudees  ensemble  aux  intersections  apres  chaque 
deplacement  d'une  barre  (13)  d'acier  a  beton  trans- 
versale,  caracterise  en  ce  que  les  barres  (9)  d'acier 
a  beton  longitudinales  et  transversales  de  I'armature 
sont  fournies  une  par  une,  et,  afin  de  creer  des 
espaces  vides  pour  des  ouvertures  destinees  a  etre 
formees  dans  I'element  en  beton  fini,  la  barre  (18) 
d'acier  a  beton  est  coupee  uniquement  suivant  les 
longueurs  requises  pour  la  zone  de  renforcement  a 
I'exterieur  de  I'ouverture,  et  en  ce  que  tous  les 
trongons  (9a,9b)  de  barres  d'acier  a  beton  devant 
etre  places  en  ligne  les  uns  par  rapport  aux  autres 
sont  deplaces  simultanement  en  position. 

2.  Procede  selon  la  revendication  1  ,  caracterise  en  ce 
que  les  barres  (9,13)  d'acier  a  beton  longitudinales 
et  transversales  de  I'armature  sont  fournies  a  partir 
des  memes  devidoirs  (1a  a  1f)  de  barres  d'acier  a 
beton,  en  ce  que  la  barre  d'acier  a  beton  est  rectifiee 
de  maniere  a  s'etendre  parallelement  a  la  direction 
du  mouvement  de  deplacement  de  moyens  (2,3)  de 
transport,  en  ce  que  les  barres  (9)  d'acier  a  beton 
longitudinales  sont  deplacees  dans  une  direction 
transversale  a  la  direction  du  mouvement  de 
deplacement  des  moyens  de  transport  vers  la  bonne 
position,  et  en  ce  que  les  barres  (1  3)  d'acier  a  beton 
sont  deplacees  en  position  en  les  tournant  a  partir 
de  cette  direction  autour  d'un  axe  vertical  transver- 
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sal  par  rapport  aux  barres  d'acier  a  beton  longitudi- 
nales. 

Equipement  pour  produire  automatiquement  des 
armatures  pour  des  elements  en  beton,  comprenant  s 
au  moins  un  devidoir  (1a  a  1f)  de  barre  d'acier  a 
beton  (18),  des  moyens  (5)  de  rectification  et  de 
trongonnage  pour  rectifier  la  barre  d'acier  a  beton 
(1  8)  fourni  a  partir  d'un  des  devidoirs  (1  a  a  1  f)  et  pour 
trongonner  la  barre  d'acier  a  beton  (18)  rectifiee  10 
suivant  des  longueurs  desirees,  et  des  moyens  (6  a 
8,  10,11)  pour  placer  des  barres  d'acier  a  beton 
(9,13)  a  la  fois  longitudinalement  et  transversale- 
ment  par  rapport  a  I'armature,  et  des  moyens  de 
soudage  (12)  pour  souder  ensemble  les  barres  is 
(9,  1  3)  d'acier  a  beton  longitudinales  et  transversales 
au  niveau  de  leurs  intersections,  caracterise  en  ce 
qu'il  comprend  des  moyens  pour  dimensionner  et 
trongonner  de  fagon  automatique  des  trongons 
(9a,9b)  de  barres  d'acier  a  beton  destines  a  une  20 
zone  predeterminee,  de  telle  maniere  que  I'arma- 
ture  est  formee  uniquement  a  I'exterieur  d'une 
ouverture  devant  etre  formee  dans  I'element  en 
beton,  et  en  ce  que  les  moyens  pour  placer  les 
trongons  (9a,9b)  de  barres  d'acier  a  beton  compren-  25 
nent  des  moyens  de  deplacement  (8)  pour  deplacer 
des  trongons  (9a,9b)  de  barres  d'acier  a  beton 
devant  etre  places  en  ligne  les  uns  avec  les  autres 
dans  I'armature  simultanement  vers  la  bonne  posi- 
tion.  30 

Equipement  selon  la  revendication  3,  caracterise  en 
ce  qu'il  comprend  plusieurs  devidoirs  (1a  a  1f) 
respectivement  pour  plusieurs  barres  (18)  d'acier  a 
beton  de  differentes  grosseurs,  afin  qu'une  barre  35 
(18)  d'acier  a  beton  de  grosseur  desiree  puisse  etre 
selectionnee  et  fournie  aux  moyens  (5)  de  rectifica- 
tion  et  de  trongonnage. 

Equipement  selon  la  revendication  3  ou  4,  cara-  40 
cterise  en  ce  qu'a  la  fois  les  barres  (9,13)  d'acier  a 
beton  longitudinales  et  transversales  sont  fournies 
a  partir  des  memes  devidoirs  (1a  a  1f)  a  travers  les 
memes  moyens  (5)  de  rectification  et  de  trongon- 
nage,  si  bien  qu'elles  s'etendent  parallelement  a  la  45 
direction  de  deplacement  des  moyens  de  transport 
(2,3)  de  I'equipement,  en  ce  que  les  moyens  pour 
placer  les  barres  (9,13)  d'acier  a  beton  comprennent 
des  moyens  de  deplacement  (11)  montes  rotatifs 
autour  d'un  axe  vertical  pour  faire  tourner  les  so 
trongons  (13)  de  barres  d'acier  a  beton  transver- 
sales  autour  des  barres  (9)  d'acier  a  beton  longitu- 
dinales. 
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