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Description 

This  invention  relates  generally  to  reforming 
stations  in  a  wire  rod  mill,  and  is  concerned  in 
particular  with  an  improved  means  for  distributing 
wire  rod  loops  as  they  are  being  received  from  the 
delivery  end  of  a  cooling  conveyor  and  accumu- 
lated  in  coil  form. 

In  a  typical  wire  rod  mill  installation,  as  in- 
dicated  schematically  in  Figure  1,  billets  are  re- 
heated  in  a  furnace  10,  and  then  are  continuously 
hot  rolled  through  roughing,  intermediate  and 
finishing  sections  12,  14  and  16  of  the  mill.  The 
finished  wire  rod  is  then  preliminarily  cooled  in 
water  boxes  18  before  being  formed  into  loops  L 
by  a  laying  head  20.  The  loops  are  received  in  an 
overlapping  arrangement  on  a  cooling  conveyor  22 
where  they  are  subjected  to  further  controlled  cool- 
ing.  Thereafter,  the  loops  drop  from  the  delivery 
end  of  the  conveyor  into  a  reforming  station  24 
where  they  are  gathered  into  upstanding  cylindrical 
coils.  The  coils  are  then  compacted,  banded  and 
transferred  to  other  locations  (not  shown)  for  further 
processing  or  shipment  to  off  site  customers. 

As  the  loops  drop  into  the  reforming  station, 
their  orientation  with  respect  to  each  other  has  an 
effect  on  the  shape  and  size  of  the  resulting  coil. 
For  example,  if  the  loops  are  allowed  to  pile  up  at 
one  side,  the  coil  is  likely  to  be  lopsided  and 
unstable.  It  is  desirable,  therefore,  to  achieve  a 
uniform  distribution  of  successive  loops  around  the 
circumference  of  the  coil  as  it  is  being  formed.  In 
this  way,  the  coil  takes  on  a  more  stable  configura- 
tion  and  subsequent  compaction  will  result  in  in- 
creased  density  thereby  minimising  the  space  oc- 
cupied  by  the  coils  during  transit  and  storage. 

US  Patent  No.  Re.26,052  discloses  one  at- 
tempt  at  achieving  improved  loop  distribution 
through  the  use  of  a  rotating  deflector  arm  extend- 
ing  radially  inwardly  towards  the  centre  of  the  re- 
forming  chamber,  with  its  innermost  surface 
spaced  from  the  opposite  side  of  the  chamber  by  a 
distance  substantially  equal  to  the  diameter  of  the 
descending  loops.  Theoretically,  this  arrangement 
can  operate  satisfactorily  as  long  as  the  loops 
follow  a  more  or  less  constant  path  of  descent. 
However,  under  actual  operating  conditions  in  a 
rolling  mill  environment,  the  loops  can  and  often  do 
stray  from  one  path,  thus  presenting  a  danger  that 
they  will  hang  up  on  the  arm.  When  this  occurs, 
subsequent  loops  will  rapidly  pile  up  above  the 
rotating  arm,  the  result  being  an  uncontrolled  tan- 
gle  necessitating  a  complete  shutdown. 

A  general  objective  of  the  present  invention  is 
to  achieve  improved  loop  distribution  during  the 
coil  forming  operation,  without  the  attendant 
drawbacks  of  the  prior  art. 

A  more  specific  objective  of  the  present  inven- 
tion  is  to  provide  a  rotating  curved  deflector  which 
is  configured  to  accommodate  smooth  descent  of 
the  loops  into  the  reforming  chamber  while  ensur- 

5  ing  that  the  loops  are  laterally  shifted  into  an  or- 
dered  pattern  around  the  circumference  of  the  coil, 
thereby  promoting  coil  density  and  stability. 

These  and  other  objects  and  advantages  are 
achieved  by  an  apparatus  according  to  claim  1  . 

io  A  guide  member  comprising  a  curved  guide 
face  is  continuously  rotated  around  a  circular  path 
surrounding  the  path  of  loop  descent.  The  guide 
surface  is  configured  in  the  general  shape  of  a 
plough  share,  preferably  comprising  a  segment  of 

75  the  interior  surface  of  an  inverted  hollow  cone.  The 
upper  edge  of  the  guide  surface  extends  around  a 
segment  of  its  circular  path  of  travel,  with  a  rear 
edge  extending  downwardly  therefrom  to  a  lower 
end,  and  then  upwardly  at  an  angle  with  respect  to 

20  the  rear  edge  to  form  a  leading  edge  terminating 
back  at  the  upper  edge  at  a  front  end.  The  guide 
surface  extends  into  the  path  of  loop  descent,  and 
is  thus  arranged  to  be  slidingly  contacted  by  the 
descending  loops.  A  first  distance  measured  from 

25  the  upper  end  of  the  guide  surface  through  the 
centre  of  the  reforming  chamber  to  the  opposite 
chamber  side  is  approximately  equal  to  the  cham- 
ber  diameter,  and  greater  than  a  second  distance 
measured  from  the  lower  end  of  the  guide  surface 

30  through  the  centre  of  the  reforming  chamber  to  the 
opposite  chamber  side.  The  front  end  of  the  guide 
surface  is  located  in  a  plane  spaced  vertically 
above  that  of  the  lower  end,  with  the  second  dis- 
tance  being  greater  than  the  diameter  of  the  loops. 

35  As  the  loops  come  into  contact  with  the  rotating 
guide  surface,  they  are  smoothly  and  uniformly 
distributed  around  the  circumference  of  the  accu- 
mulating  coil. 

Figure  1  is  a  diagrammatic  illustration  of  a  con- 
40  ventional  wire  rod  mill; 

Figure  2  is  a  plan  view  on  an  enlarged  scale 
looking  down  into  a  reforming  station  of  the  type 
employing  a  loop  distributing  device  according 
to  the  present  invention; 

45  Figures  3  and  4  are  sectional  views  taken  re- 
spectively  along  lines  3-3  and  4-4  of  Figure  2; 
Figure  5  is  a  diagrammatic  illustration  depicting 
the  curved  guide  surface  of  the  present  inven- 
tion  as  a  segment  of  the  interior  surface  of  an 

50  inverted  hollow  cone; 
Figure  6  is  an  illustration  depicting  the  general 
position  of  the  guide  surface  and  its  circular 
path  of  travel  in  relation  to  the  path  of  loop 
descent  into  the  reforming  chamber; 

55  Figure  7  is  a  diagrammatic  illustration  of  the 
dimensional  relationship  of  various  components; 
and 
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Figure  8  is  another  diagrammatic  illustration  of 
the  guiding  action  provided  by  the  guide  sur- 
face. 
With  reference  initially  to  Figures  2-4,  the  re- 

forming  station  24  is  shown  comprising  a  cylin- 
drical  stationary  tub  26  cooperating  with  an  up- 
standing  centre  guide  28  to  define  an  annular  coil 
forming  chamber  30.  A  horizontal  shelf  32  sur- 
rounds  the  exterior  of  the  tub.  Shelf  32  supports 
bracket  34  which  in  turn  carries  a  truncated  conical 
entry  port  36  through  which  the  loops  L  are  re- 
ceived  from  the  delivery  end  of  the  conveyor  22.  A 
cylindrical  sleeve  38  is  interposed  between  the 
upper  end  of  the  tub  26  and  the  bottom  end  of  the 
entry  port  36.  Sleeve  38  has  a  radially  outwardly 
extending  circular  bracket  40  carrying  the  outer 
race  42a  of  a  circular  roller  bearing  42,  the  inner 
race  42b  of  the  bearing  being  mounted  to  the  shelf 
32.  The  outer  race  42a  has  teeth  44  engageable 
with  a  pinion  46  carried  on  a  shaft  48  protruding 
downwardly  from  a  drive  housing  50  secured  to  the 
bracket  34.  A  motor  52  within  the  drive  housing  50 
is  coupled  to  the  shaft  48  and  serves  as  the  means 
for  rotatably  driving  the  sleeve  38.  The  upper  edge 
of  the  sleeve  defines  a  circular  path  Pa  surrounding 
the  path  Pb  of  loop  descent  into  the  annular  cham- 
ber  30.  The  relationship  of  the  circular  path  Pa  to 
the  path  Pb  of  loop  descent  is  schematically  de- 
picted  in  Figure  6. 

A  guide  member  54  is  mounted  by  means  of 
an  external  bracket  56  to  a  lip  58  on  the  sleeve  38 
for  rotation  therewith.  The  guide  member  54  has  a 
curved  guide  surface  extending  into  the  path  of 
loop  descent.  As  can  best  be  seen  in  Figure  5,  the 
guide  surface  60  preferably  defines  a  segment  of 
the  interior  of  an  inverted  hollow  reference  cone  62. 

With  reference,  in  particular  to  Figure  4,  it  will 
be  seen  that  the  guide  surface  60  has  a  top  edge 
60a  extending  from  a  front  end  60b  to  a  rear  end 
60c  along  a  segment  of  the  circular  path  Pa.  A 
trailing  edge  60d  extends  downwardly  from  the  rear 
end  60c  to  a  lower  end  60e.  A  leading  edge  60f 
extends  upwardly  from  the  lower  end  60e  and 
angularly  with  respect  to  the  trailing  edge  60d  to 
the  front  end  60b.  Preferably,  the  slope  of  the 
leading  edge  60f  changes  at  60g  to  define  a  more 
sharply  angled  portion  adjacent  to  the  front  end 
60b. 

With  reference  to  Figure  7,  it  will  be  seen  that 
the  leading  end  60b  of  the  guide  surface  60  is 
spaced  from  the  opposite  surface  of  the  tub  26  by 
a  first  distance  di  ,  which  is  approximately  equal  to 
the  outer  diameter  Da  ofthe  annular  reforming 
chamber  30.  The  lower  end  60e  of  guide  surface 
60  is  spaced  from  the  inner  tub  diameter  by  a 
second  distance  62  which  is  less  than  di  ,  but 
somewhat  greater  than  the  diameter  of  the  loops  L 
being  received  in  the  chamber.  Preferably, 

d2  =  Da  -  Db  +  Db  +  c  

2 
5 

Where: 
Da  =  outer  diameter  of  chamber  30 
Db  =  inner  diameter  of  chamber  30 

10  C  =  clearance  constant 
With  this  arrangement,  as  each  loop  descends 

into  the  reforming  chamber,  it  will  fall  free  of  the 
leading  end  60b  of  the  guide  surface,  with  initial 
contact  with  the  guide  surface  occurring  behind  the 

15  leading  end  and  below  the  upper  edge  60a,  typi- 
cally  along  a  peripheral  segment  of  the  loop  in- 
dicated  schematically  in  Figure  7,  as  well  as  in 
Figure  8  at  Ls.  As  the  loop  slides  downwardly 
across  the  guide  surface  60,  and  the  guide  surface 

20  is  rotated  in  the  direction  R,  the  peripheral  segment 
Ls  will  gradually  diminish  until  the  loop  falls  free  of 
the  lower  end  60e.  The  net  result  is  that  the  loop  is 
gradually  and  smoothly  urged  away  from  the  guide 
surface  towards  the  opposite  surface  of  the  tub 

25  wall.  By  contacting  each  loop  along  a  peripheral 
segment,  the  loops  are  prevented  from  rolling 
across  the  guide  surface  and  thus  disturbing  the 
guiding  action.  This  effect  is  imparted  to  succes- 
sive  loops  as  the  guide  surface  continues  to  rotate 

30  around  the  circumference  of  the  tub,  thus  produc- 
ing  a  uniform  distribution  of  rings  in  a  controlled 
overlapping  relationship.  The  front  end  60b  of  the 
guide  surface  remains  outboard  of  the  descending 
loops,  which  ensures  that  leading  edge  60f  does 

35  not  come  into  damaging  contact  with  the  loops. 

Claims 

1.  Apparatus  (24)  for  receiving  a  series  of  loops 
40  (L)  descending  along  a  vertical  path  (Pb)  from 

a  delivery  device  and  for  accumulating  the 
thus  received  loops  in  the  form  of  an  annular 
coil,  including  a  device  for  horizontally  distrib- 
uting  the  loops  as  they  descend  into  the  ap- 

45  paratus,  said  device  comprising: 
(a)  means  defining  a  circular  path  (Pa)  sur- 
rounding  said  vertical  path;  the  device  being 
characterised  in  that  it  further  comprises: 
(b)  a  rotatable  guide  member  (54)  compris- 

50  ing  a  curved  guide  surface  (60)  having  a  top 
edge  (60a)  extending  around  a  segment  of 
said  circular  path  from  a  front  end  (60b)  to  a 
rear  end  (60c)  and  a  trailing  edge  (60d) 
extending  downwardly  from  the  rear  end 

55  (60c)  to  a  lower  end  (60e)  and  a  leading 
edge  (60f)  extending  from  said  lower  end 
(60e)  to  said  front  end  (60b)  angularly  with 
respect  to  said  trailing  edge,  said  guide 
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surface  extending  into  said  vertical  path  and 
arranged  to  be  contacted  by  and  to  horizon- 
tally  deflect  the  descending  loops  away 
from  said  segment  of  said  circular  path,  and 
(c)  means  (50,52)  for  rotating  said  guide 
member  around  said  circular  path  to  cir- 
cumferentially  distribute  the  thus  deflected 
loops  around  the  axis  of  the  accumulating 
annular  coil. 

2.  Apparatus  as  claimed  in  claim  1  wherein  said 
circular  path  defines  the  upper  end  of  a  cylin- 
drical  enclosure  (26)  within  which  the  annular 
coil  is  accumulated,  said  front  end  being 
spaced  from  the  opposite  interior  surface  of 
said  enclosure  by  a  first  distance  which  is 
approximately  equal  to  the  inner  diameter  of 
said  enclosure,  said  lower  end  being  spaced 
from  the  opposite  interior  surface  of  said  en- 
closure  by  a  second  distance  which  is  less 
than  said  first  distance. 

3.  Apparatus  as  claimed  in  claim  2  wherein  a 
guide  element  (28)  is  disposed  centrally  within 
said  enclosure  to  cooperate  therewith  in  defin- 
ing  an  annular  chamber  for  receiving  said 
loops,  and  wherein  said  second  distance  (d2) 
is  measured  as: 

interior  surface  of  an  inverted  hollow  cone. 

Patentanspruche 

1.  Gerat  (24)  zum  Aufnehmen  einer  Reihe  von 
Schlaufen  (L),  die  entlang  einer  vertikalen  Bahn 
(Pb)  aus  einer  Abgabevorrichtung  herabfallen, 
sowie  zum  Ansammeln  der  somit  aufgenom- 
menen  Schlaufen  in  Gestalt  einer  ringformigen 
Spule,  mit  einer  Vorrichtung  zum  horizontalen 
Verteilen  der  Schlaufen  bei  deren  Abfallen  in 
das  Gerat,  wobei  die  Vorrichtung  umfaBt: 

10 

15 

20 

25 

30 
d2  =  Da  "  Db  +  Db  +  c  

2 
35 

where 
Da  =  is  the  outer  diameter  of  said 

chamber 
Db  =  is  the  inner  diameter  of  said  40 

chamber 
C  =  is  a  clearance  constant 

Apparatus  as  claimed  in  claim  1  wherein  the 
guide  surface  comprises  a  segment  of  the  45 

50 

55 

(a)  Mittel  zum  Definieren  einer  kreisformi- 
gen  Bahn  (Pa),  die  die  genannte  vertikale 
Bahn  umgibt,  wobei  die  Vorrichtung  da- 
durch  gekennzeichnet  ist,  dal3  sie  weiterhin 
umfaBt: 
(b)  ein  drehbares  Fuhrungselement  (54)  mit 
einer  gekrummten  Fuhrungsflache  (60),  die 
eine  Oberkante  (60a)  aufweist,  die  sich  ih- 
rerseits  rund  urn  ein  Segment  der  genann- 
ten  kreisformigen  Bahn  von  einem  Fronten- 
de  (60b)  zu  einem  ruckwartigen  Ende  (60c) 
erstreckt,  und  mit  einer  ablaufenden  Kante 
(60d),  die  sich  von  der  ruckwartigen  Kante 
(60c)  zu  einem  unteren  Ende  (60e)  nach 
unten  erstreckt,  und  mit  einer  Fuhrungskan- 
te  (60f),  die  sich  vom  unteren  Ende  (60e) 
zum  Frontende  (60b)  in  Bezug  auf  die  ab- 
laufende  Kante  winklig  erstreckt,  wobei  sich 
die  Fuhrungsflache  in  die  genannte  vertikale 
Bahn  hinein  erstreckt  und  derart  angeordnet 
ist,  dal3  sie  mit  den  herabfallenden  Schlau- 
fen  in  Beruhrung  gelangt  und  diese  horizon- 
tal  ablenkt,  vom  genannten  Segment  der 
kreisformigen  Bahn  hinweg,  und 
c)  Mittel  (50,  52)  zum  Antreiben  des  Fuh- 
rungselementes  urn  die  kreisformige  Bahn, 
urn  die  derart  abgelenkten  Schlaufen  rund 
urn  die  Achse  der  anwachsenden  Ringspule 
zu  verteilen. 

2.  Gerat  nach  Anspruch  1,  wobei  die  Kreisbahn 
ein  oberes  Ende  eines  zylindrischen  Behalters 
(26)  definiert,  innerhalb  welches  die  Ringspule 
aufgebaut  wird,  wobei  das  Frontende  von  der 
gegenuberliegenden  Innenflache  des  Behalters 
durch  einen  ersten  Abstand  getrennt  ist,  der 
annahernd  gleich  dem  Innendurchmesser  des 
genannten  Behalters  ist,  und  wobei  das  untere 
Ende  von  der  gegenuberliegenden  Innenflache 
des  Behalters  urn  einen  zweiten  Abstand  ge- 
trennt  ist,  der  geringer  als  der  erste  Abstand 
ist. 

3.  Gerat  nach  Anspruch  2,  wobei  ein  Fuhrungs- 
element  (28)  zentral  in  dem  Behalter  angeord- 
net  ist,  urn  mit  diesem  dahingehend  zusam- 
menzuarbeiten,  dal3  er  eine  Ringkammer  zum 
Aufnehmen  der  Schlaufen  bildet,  und  wobei 
der  zweite  Abstand  (d2)  wie  folgt  bemessen  ist: 

d2  =  Da  -  Db  +  Db  +  C 

wobei  bedeuten: 
Da  =  der  AuBendurchmesser  der  Kam- 

mer 
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Db  =  der  Innendurchmesser  der  Kam- 
mer 

C  =  eine  Abstandskonstante. 

4.  Gerat  nach  Anspruch  1,  wobei  die  Fuhrungs- 
flache  ein  Segment  der  Innenflache  eines  urn- 
gekehrten  Hohlkegels  umfaBt. 

Revendicatlons 

1.  Appareil  (24)  de  reception  d'une  serie  de  spi- 
res  (L)  descendant  d'un  dispositif  de  distribu- 
tion  le  long  d'un  trajet  vertical  (Pb)  et  d'ac- 
cumulation  des  spires  ainsi  receptionnees  sous 
la  forme  d'un  enroulement  annulaire,  compre- 
nant  un  dispositif  de  distribution  horizontale 
des  spires  pendant  qu'elles  descendent  dans 
I'appareil,  ledit  dispositif  comprenant  : 

(a)  un  moyen  delimitant  un  trajet  circulaire 
(Pa)  entourant  ledit  trajet  vertical  ;  le  dispo- 
sitif  etant  caracterise  en  ce  qu'il  comprend 
par  ailleurs  : 
(b)  un  element  rotatif  de  guidage  (54)  com- 
portant  une  surface  incurvee  de  guidage 
(60)  ayant  un  bord  superieur  (60a)  situe 
autour  d'un  segment  dudit  trajet  circulaire, 
entre  une  extremite  anterieure  (60b)  et  une 
extremite  arriere  (60c),  ainsi  qu'un  bord  de 
queue  (60d)  oriente  vers  le  bas  entre  I'ex- 
tremite  arriere  (60c)  et  une  extremite  infe- 
rieure  (60e),  ainsi  qu'un  bord  de  tete  (60f) 
allant  de  ladite  extremite  inferieure  (60e)  a 
ladite  extremite  anterieure  (60b)  et  incline 
par  rapport  audit  bord  de  queue,  ladite  sur- 
face  de  guidage  penetrant  dans  ledit  trajet 
vertical  et  etant  disposee  de  maniere  que 
les  spires  descendantes  entrant  en  contact 
avec  elle  et  qu'elle  les  devie  horizontale- 
ment  en  les  eloignant  dudit  segment  dudit 
trajet  circulaire,  et 
(c)  des  moyens  (50,  52)  pour  faire  tourner 
ledit  element  de  guidage  autour  dudit  trajet 
circulaire  de  maniere  a  distribuer  a  la  cir- 
conference  les  spires  ainsi  deviees  autour 
de  I'axe  de  I'enroulement  annulaire  en  cours 
d'accumulation. 
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a  une  seconde  distance  qui  est  inferieure  a 
ladite  premiere  distance. 

Appareil,  selon  la  revendication  2,  dans  lequel 
un  element  de  glidage  (28)  est  dispose  centra- 
lement  a  I'interieur  de  ladite  enveloppe  de 
maniere  a  cooperer  avec  celle-ci  pour  consti- 
tuer  une  chambre  annulaire  de  reception  des- 
dites  spires,  et  ladite  seconde  distance  (d2)  se 
mesurant  comme  suit  : 

D, 
<*2  = +  Dh  +  C 

relation  dans  laquelle  : 
Da  =  est  le  diametre  exterieur  de  ladite 

chambre 
Db  =  est  le  diametre  interieur  de  ladite 

chambre 
C  =  est  un  jeu  constant. 

Appareil  selon  la  revendication  1,  dans  lequel 
la  surface  de  guidage  consiste  en  un  segment 
de  la  surface  interieure  d'un  cone  creux  inver- 
se. 

45 

2.  Appareil  selon  la  revendication  1,  dans  lequel 
ledit  trajet  circulaire  delimite  I'extremite  supe- 
rieure  d'une  enveloppe  cylindrique  (26)  a  Tin-  so 
terieur  de  laquelle  I'enroulement  annulaire 
s'accumule,  ladite  extremite  anterieure  etant 
placee  par  rapport  a  la  surface  interieure  oppo- 
see  de  ladite  enveloppe  a  une  premiere  dis- 
tance  qui  est  approximativement  egale  au  dia-  55 
metre  interieur  de  ladite  enveloppe,  ladite  ex- 
tremite  inferieure  etant  placee  par  rapport  a  la 
surface  interieure  opposee  de  ladite  enveloppe 
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