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Description 

The  present  invention  relates  to  a  puller  ap- 
paratus  for  an  extrusion  machine  according  to  the 
preamble  of  claim  1  . 

A  puller  apparatus  of  this  kind  is  disclosed  by 
JP-Y  55-007284. 

In  order  to  prevent  bending  or  torsion  of  an 
extruded  metal  which  is  formed  by  the  metal  ex- 
trusion  press,  a  puller  apparatus  is  typically  pro- 
vided  behind  a  metal  extrusion  press  (hereinafter 
simply  referred  to  as  an  extrusion  machine)  to  pull 
such  an  extruded  metal  by  a  constant  tractional 
force. 

A  conventional  puller  apparatus  includes  one 
carrier  per  one  extrusion  machine.  When  an  ex- 
truded  metal  is  conveyed  onto  an  runout  table,  the 
carrier  is  operable  to  clamp  the  front  end  of  the 
extruded  metal  and  pull  it  in  a  forward  direction.  A 
recent  extrusion  machine  provides  two  carriers  for 
improving  extrusion  speed,  and  using  a  longer 
runout  table  to  convey  a  very  long  extruded  metal. 
To  this  end,  the  two  carriers  are  alternately  op- 
erated  to  reduce  the  rest  time  of  the  extrusion 
machine. 

Such  a  puller  apparatus  is  disclosed  by  JP-Y 
55-007284  and  includes  a  pair  of  guide  rails  moun- 
ted  on  one  side  of  a  runout  table,  and  subrails  are 
employed  to  connect  opposite  ends  of  the  guide 
rails.  Two  carriers  are  alternately  moved  around 
and  on  the  guide  rails.  Another  known  puller  ap- 
paratus  includes  a  pair  of  guide  rails  above  a 
runout  table.  Carriers  are  hung  the  guide  rails.  Only 
clamps  of  the  carriers  are  alternately  moved  to  its 
operative  position  on  the  runout  table  (Japanese 
utility  model  publication  No.  59-22883). 

In  the  former  prior  art,  since  the  opposite  ends 
of  guide  rails  are  connected  through  the  subrails, 
the  carriers  must  be  moved  from  one  of  the  guide 
rails  to  the  other  rail  via  the  subrails.  The  carriers 
are  moved  in  two  different  directions  on  the  guide 
rails  and  subrails,  so  that  it  cannot  inevitable  to 
complicate  a  drive  system.  Also,  the  carrier  has  to 
be  advanced  to  its  foremost  position  where  the 
subrail  is  provided  independent  of  the  length  of  a 
metal  to  be  extruded.  This  results  in  loss  of  time 
during  an  operation  cycle. 

A  disadvantage  of  the  latter  prior  art  is  that  the 
guide  rails  deteriorate  a  view  above  the  runout 
table  for  operating  the  puller  apparatus.  And  a 
space  must  be  available  on  the  runout  table  to 
enable  movement  of  the  carriers,  but  this  arrange- 
ment  prevents  installation  of  a  cooling  fan  adapted 
to  cool  an  extruded  metal. 

DISCLOSURE  OF  THE  INVENTION 

In  view  of  the  foregoing,  it  is  an  object  of  this 
invention  to  provide  a  puller  apparatus  for  an  ex- 

5  trusion  machine  which  enables  provision  of  a  sim- 
ple  drive  system  adapted  to  drive  carriers,  which 
minimizes  the  required  movement  of  the  carriers  in 
accordance  of  the  length  of  an  extruded  metal,  and 
which  provides  a  full  open  space  above  a  runout 

io  table. 
This  object  is  achieved  by  a  puller  apparatus 

according  to  claim  1.  Advantageous  embodiments 
are  described  in  the  subclaims. 

Fig.  1  is  a  perspective  view  showing  the  overall 
75  structure  of  a  puller  apparatus  according  to  one 

embodiment  of  the  present  invention; 
Fig.  2  is  a  side  view  of  the  puller  apparatus  as 
seen  in  the  direction  of  the  arrow  II  in  Fig.  1; 
Fig.  3  is  an  enlarged  view  showing  the  principal 

20  part  of  the  apparatus  shown  in  Fig.  2; 
Fig.  4A  is  a  side  view  of  a  clamp  head  shown  in 
Fig.  1; 
Fig.  4B  is  a  plan  view  of  the  clamp  head  shown 
in  Fig.  4A; 

25  Fig.  4C  is  a  view  of  the  clamp  head  as  seen  in 
the  direction  of  the  arrow  IIIIC  in  Fig.  4A; 
Fig.  5  is  an  enlarged  view  showing  the  principal 
part  of  the  puller  system  in  Fig.  1; 
Fig.  6  is  a  side  view  showing  the  manner  in 

30  which  the  carrier  of  Fig.  2  is  moved  to  its 
rearmost  position; 
Fig.  7  is  a  schematic  view  of  an  air  supply 
system  for  use  in  the  carrier  shown  in  Fig.  1; 
Fig.  8  is  a  perspective  view  showing  the  princi- 

35  pal  part  of  the  carrier  shown  in  Fig.  1; 
Fig.  9  is  a  sectional  view  taken  along  the  line  IX- 
IX  of  Fig.  8; 
Fig.  10  is  a  side  view  showing  the  manner  in 
which  the  carrier  of  Fig.  2  is  moved  to  its 

40  foremost  position; 
Fig.  11  is  a  side  view  showing  the  manner  in 
which  the  carrier  of  Fig.  1  is  operated;  and 
Fig.  12  is  a  view  showing  the  manner  in  which 
an  extruded  metal  is  pulled. 

45 
DETAILED  DESCRIPTION  OF  THE  INVENTION 

As  shown  in  Fig.  1,  a  puller  apparatus  for  an 
extrusion  machine  includes  an  runout  table  R,  a 

50  pair  of  guide  rails  G,  G  mounted  on  one  side  of  the 
runout  table  R,  and  a  pair  of  corresponding  carriers 
10,  10  are  provided  on  the  guide  rails  G,G. 

The  runout  table  R  is  elongate  and  located 
behind  an  extrusion  machine  M.  An  extruded  metal 

55  A  is  fed  from  the  extrusion  machine  M  and  re- 
ceived  on  the  runout  table  R.  The  supplying  base 
end  of  the  extruded  metal  A  is  cut  by  a  cutter  (not 
shown).  A  piece  of  the  extruded  metal  A  thus  cut  is 
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first  dropped  onto  the  runout  table  R  and  then, 
delivered  to  the  other  side  of  the  runout  table  R. 

The  guide  rails  G,  G  are  supported  on  suitable 
bases  Ga,  Ga  and  extend  in  parallel  to  the  runout 
table  R.  As  shown  in  Fig.  2,  each  guide  rail  G 
includes  an  elongate  structural  element  G2,  and  a 
pair  of  rail  bodies  G1,  G1  attached  to  the  structural 
element  G2  through  a  pair  of  corresponding  spac- 
ers  G1a,  G1a. 

The  carriers  10,  10  are  movable  on  the  guide 
rails  G,  G. 

The  carrier  10  movable  on  the  guide  rail  G 
closer  to  the  runout  table  R  comprises  a  movable 
frame  11,  a  pair  of  rod-linke  supports  12a,  12a,  a 
swing  base  13  pivotably  mounted  to  the  front  end 
of  the  supports  12a,  12a,  and  a  clamp  head  14 
attached  to  the  end  of  swing  base  13.  As  shown  in 
Fig.  3,  the  movable  frame  11  are  movably  sup- 
ported  by  the  rail  bodies  G1,  G1  through  vertical 
rollers  11a  and  horizontal  rollers  11b,  11b.  An  air 
tank  15  is  placed  on  the  movable  frame  11  (Figs.  1 
and  2).  The  swing  base  13  is  vertically  swingable 
relative  to  the  movable  frame  11  by  means  of  an 
air  cylinder  13a. 

The  clamp  head  14  is  mounted  through  a  sup- 
port  rod  13b  to  the  front  ends  of  the  swing  base  13 
and  generally  horizontally  extends  in  a  rearward 
direction  (toward  the  extrusion  machine  M;  see  Fig. 
1).  A  forward  direction  is  shown  by  the  arrow  K  in 
Fig.  1.  A  rearward  direction  is  a  direction  opposite 
to  the  forward  direction.  As  shown  in  Figs.  4A  and 
4B,  the  clamp  head  14  includes  a  pair  of  right  and 
left  jaws  14a,  14a,  a  finger  14b,  and  a  frame  14c 
designed  to  contain  the  finger  14b. 

The  jaws  14a,  14a  are  pivotable  about  a  pair  of 
pivot  pins  14al,  14al  below  the  frame  14c.  A  pair  of 
corresponding  gears  14a2,  14a2  are  mounted  on 
the  pivot  pins  14a1,  14a1  and  engaged  with  one 
another.  One  of  the  pivot  pins  14a1  extends  for- 
wardly  from  the  gear  14a2  and  has  a  front  end 
connected  to  an  air  cylinder  14a4  through  an  arm 
14a3.  Upon  contraction  of  the  air  cylinder  14a4,  the 
jaws  14a,  14a  are  opened  to  their  horizontal  posi- 
tion  (Fig.  4B).  When  the  air  cylinder  14a4  is  ex- 
tended,  the  jaws  14a,  14a  are  pivoted  downwardly 
and  closed  to  form  a  box  (Fig.  4A). 

The  finger  14b  is  mounted  to  the  frame  14c 
and  pivotable  about  a  pivot  pin  14b1.  An  arm 
extends  from  one  end  of  the  pivot  pin  14b1  and 
has  a  front  end  connected  to  an  air  cylinder  14b3. 
Contraction  of  the  air  cylinder  14b3  causes  the 
finger  14b  to  pivot  downwards  (shown  by  a  solid 
line  in  Fig.  4A),  whereas  extension  of  the  air  cyl- 
inder  14b3  causes  the  finger  14b  to  pivot  upwards 
(shown  by  a  broken  line  in  Fig.  4A). 

When  the  jaws  14a,  14a  are  closed,  and  the 
finger14b  is  pivoted  downwards,  they  cooperate  to 
clamp  the  front  end  of  the  extruded  metal  A.  The 

extruded  metal  A  is  undamped  when  the  finger 
14b  is  pivoted  upwards,  and  the  jaws  14a,  14a  are 
opened. 

The  carrier  10  mounted  on  the  guide  rail  G 
5  remote  from  the  runout  table  R  is  essentially  iden- 

tical  in  structure  to  the  other  carrier  10  (Figs.  1  and 
2)  except  that  a  support  12  is  a  single  elongate 
arm  extending  over  the  other  carrier  10.  A  swing 
base  13B  is  mounted  to  the  inner  side  of  the  arm 

io  12  and  is  vertically  swingable  by  means  of  a  pair  of 
air  cylinders  13a1,  13a1. 

As  shown  in  Figs.  2  and  5,  the  carriers  10,  10 
are  positioned  relative  to  one  another  so  as  not  to 
interfere  with  one  another.  When  the  swing  base  13 

is  or  13B  is  pivoted  upwards  and  the  jaws  14a,  14a 
are  laterally  opened  on  one  of  carriers,  the  swing 
base  13  or  13B  is  pivoted  downwards  and  the  jaws 
14a,  14a  of  the  other  carrier  10  are  closed.  When 
the  swing  bases  13  or  13b  is  pivoted  downwards, 

20  the  clamp  head  14  of  the  carriers  10,  10  are 
identical  in  position  on  the  runout  table  R.  This 
position  is  coincident  with  the  position  in  which  the 
metal  A  is  fed  from  the  extrusion  machine  M. 

The  position  of  the  clamp  head  14  when  the 
25  swing  bases  13  or  13B  is  pivoted  downwards  is 

defined  as  an  operative  position.  The  position  of 
the  clamp  head  14  when  the  swing  bases  13  or 
13B  is  pivoted  upwards  is  defined  as  a  retracted 
position.  One  of  the  clamp  heads  14  in  its  operative 

30  position  never  interferes  with  the  other  clamp  head 
14  in  its  retracted  position. 

The  carriers  10,  10  are  moved  along  the  entire 
length  of  the  guide  rails  G,  G  forward  and  rearward 
by  means  of  a  pair  of  endless  wires  16,  16  (Fig.  1). 

35  Each  wire  16  extends  around  a  pair  of  pulleys  16a, 
16a.  The  front  pulley  16a  remote  from  the  extrusion 
machine  M  is  connected  to  a  drive  source  16b 
such  as  a  hydraulic  motor.  A  hydraulic  damper  16c 
is  located  adjacent  to  each  pulley  16a  to  limit 

40  movement  of  the  carrier  10.  As  an  alternative,  the 
front  pulley  16a  connected  to  the  drive  source  16b 
may  be  in  the  form  of  a  drum. 

A  pair  of  coupler  15a,  15a  are  provided  to  limit 
rearward  movement  of  each  carrier  10  and  con- 

45  nected  to  an  air  source  (not  shown).  When  the 
carrier  10  reaches  its  rearmost  position,  the  air 
coupler  15a  is  automatically  coupled  to  an  air  cou- 
pler  15b  of  the  carrier  10  to  replenish  the  air  tank 
15.  The  air  tank  15  has  such  a  volume  as  to  control 

50  operation  at  least  until  the  carrier  10  is  returned 
and  may  include  a  booster  to  compensate  a  de- 
crease  in  the  pressure  of  air. 

As  shown  in  Fig.  6,  the  carrier  10  has  a  slide 
rod  17  through  which  opposite  ends  of  the  wire  16 

55  is  connected  to  form  an  endless  wire.  The  slide  rod 
17  is  slidable  back  and  forth  through  a  pair  of 
bearing  blocks  17a,  17a.  A  dog  block  17b  is  se- 
cured  to  the  slide  rod  17.  Movement  of  the  slide 

3 



5 EP  0  471  339  B1 6 

rod  17  is  limited  when  the  dog  block  17b  comes 
into  contact  with  each  bearing  block  17a. 

Three  mechanical  valves  V3a,  V4a,  V4b  are 
located  between  the  bearing  blocks  17a,  17a  and 
are  rendered  operative  as  the  dog  block  17b  is 
advanced.  The  mechanical  valves  V3a,  V4a,  V4b 
are  disposed  between  the  air  tank  15  and  the  air 
cylinders  13a  (or  13al),  14a4,  14b3  (Fig.  7).  When 
the  dog  block  17b  is  advanced  to  operate  the 
mechanical  valves  V3a,  V4a,  V4b,  the  swing  base 
13  (or  13B)  is  pivoted  downwards  to  move  the 
clamp  head  14  to  its  operative  position.  Then,  the 
jaws  14a,  14a  are  closed,  and  the  finger  14b  are 
pivoted  downwards  for  clamping  the  extruded  met- 
al  A. 

As  shown  in  Fig.  7,  a  check  valve  CV  is  dis- 
posed  between  the  air  couplers  15a,  15b  and  the 
air  tank  15,  another  mechanical  valve  V3b  is  coup- 
led  in  parallel  to  the  mechanical  valve  V3a.  And  the 
valve  V3b  is  rendered  operative  by  a  swing  arm  18 
with  an  associated  roller  18a  which  is  mounted  to 
the  movable  frame  11  (Fig.  6).  Specifically,  the 
mechanical  valve  V3b  is  rendered  operative  when 
the  roller  18a  of  the  swing  arm  18  is  engaged  with 
a  control  rail  18b.  The  control  rail  18b  is  attached 
to  the  guide  rail  G  adjacent  to  the  extrusion  ma- 
chine  M  or  a  position  where  the  rearward  move- 
ment  of  the  carrier  10  is  limited  (Figs.  3  and  6). 

As  shown  in  Fig.  8,  a  control  block  19  is 
secured  to  the  front  end  of  the  slide  rod  17.  The 
movable  frame  11  has  a  pair  of  stopper  levers  21 
and  22  engageable  from  the  upper  portion  with  the 
control  block  19  and  cooperative  with  a  control 
mechanism  to  limit  forward  and  rearward  move- 
ments  of  the  slide  rod  17.  The  stopper  lever  21  has 
two  arms  21a  and  21b,  a  roller  21  b1  is  mounted  to 
the  arm  21b.  Also,  a  roller  22a  is  mounted  to  the 
front  end  of  the  stopper  lever  22. 

The  control  block  19  has  a  forwardly  inclined 
central  surface  19a,  and  rearwardly  inclined  side 
surfaces  19b,  19b.  The  arm  21a  of  the  stopper 
lever  21  and  the  roller  21  b1  of  the  other  arm  21b 
correspond  with  the  inclined  surfaces  19b,  19b  so 
as  to  inhibit  forward  movement  of  the  control  block 
19  (shown  by  a  broken  line  in  Fig.  9). 

As  shown  in  Fig.  8,  a  shaft  23  extends  from  the 
stopper  lever  21.  An  arm  23a  extends  from  the 
shaft  23.  A  spring  23b  has  one  end  connected  to 
the  arm  23a.  Thus,  the  stopper  lever  21  is  always 
urged  toward  the  control  block  19.  A  connecting 
rod  23c  has  one  end  connected  to  the  front  end  of 
the  arm  23a  and  the  other  end  connected  to  one 
end  of  a  swing  arm  23d.  A  roller  23e  is  mounted  to 
the  other  end  of  the  swing  arm  23d. 

An  upstanding  cylinder  24  (Figs.  6  and  8)  cor- 
responds  in  position  to  the  roller  23e  when  the 
carrier  10  is  moved  to  its  rearmost  position.  The 
cylinder  24  has  a  rod,  and  an  engaging  element 

24a  attached  to  the  rod  and  adapted  to  engage 
with  the  roller  23e.  When  the  rod  is  extended,  the 
engaging  element  24a  is  brought  into  engagement 
with  the  roller  23e.  This  inhibits  forward  movement 

5  of  the  carrier  10  in  its  rearmost  position.  Retraction 
of  the  rod  allows  the  forward  movement  of  the 
carrier  10.  When  the  cylinder  is  extended,  the 
stopper  lever  21  is  pivoted  upwards  through  the 
swing  arm  23d,  the  connecting  rod  23c,  the  arm 

io  23a,  and  the  shaft  23.  This  causes  release  of  the 
stopper  level  21  from  the  control  block  19.  When 
the  cylinder  24  is  contracted,  the  stopper  lever  21 
is  brought  into  engagement  with  the  control  block 
19  so  as  to  inhibit  forward  movement  of  the  control 

is  block  19. 
The  stopper  lever  22  is  pivotable  with  a  shaft 

22b  and  is  connected  to  another  swing  lever  25 
through  a  connecting  piece  25a.  A  roller  25b  is 
mounted  to  the  front  end  of  the  swing  lever  25. 

20  A  movable  rail  26  extends  substantially  along 
the  entire  length  of  the  guide  rail  G  (Figs.  3,  6  and 
8).  Then  roller  25b  is  lifted  in  a  suitable  position  of 
the  movable  rail  26.  The  movable  rail  26  is  verti- 
cally  translated  by  a  cylinder  26c  through  a  plural- 

25  ity  of  links  26a.  Only  one  of  these  links  26a  is 
shown  in  Figs.  6  and  8.  Extraction  and  contraction 
of  the  cylinder  26c  cause  vertical  translational 
movement  of  the  movable  rail  26.  This  results  in 
corresponding  pivotal  movement  of  the  stopper  le- 

30  ver  22  to  allow  and  inhibit  rearward  movement  of 
the  control  block  19. 

Either  one  of  the  carriers  10  is  moved  to  a 
position  most  close  to  the  extrusion  machine,  and 
the  other  carrier  10  rests  in  a  position  correspond- 

35  ing  to  the  length  of  a  metal  A  to  be  produced. 
When  the  carrier  10  is  moved  to  its  rearward 

position  by  the  drive  source  16b  through  the  wire 
16,  the  slide  rod  17  is  in  its  rearmost  position  as  a 
result  of  contact  between  the  dog  block  17b  and 

40  the  rear  bearing  block  17a  as  shown  in  Fig.  6.  At 
this  time,  the  roller  18a  of  the  swing  arm  18  is 
placed  on  the  control  rail  18b  to  operate  the  me- 
chanical  valve  V3b.  On  the  other  hand,  the  me- 
chanical  valves  V3a,  V4a,  V4b  are  rendered  inoper- 

45  ative. 
When  the  mechanical  valve  V3b  is  operated, 

the  swing  base  13  (or  13B)  is  pivoted  downwards. 
The  jaws  14a,  14a  are  laterally  opened,  and  the 
finger  14b  is  pivoted  upwards.  The  clamp  head  14, 

50  although  in  its  operative  position,  does  not  clamp 
the  extruded  metal.  Also,  the  cylinder  24  is  con- 
tracted  to  pivot  the  stopper  lever  21  downwards  so 
as  to  inhibit  forward  movement  of  the  control  block 
19  in  its  rearmost  position.  The  cylinder  26c  is 

55  contracted  to  lower  the  movable  rail  26.  The  air 
coupler  15b  of  the  carrier  10  in  its  rearmost  posi- 
tion  is  automatically  coupled  to  the  air  coupler  15a. 
A  sufficient  amount  of  air  is  then  supplied  to  the  air 
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tank  15. 
In  the  other  carrier  in  a  suitable  forward  posi- 

tion  as  shown  in  Fig.  10,  the  slide  rod  17  is  in  its 
rearmost  position  since  the  extruded  metal  A  is 
undamped.  The  mechanical  valves  V3b,  V4a,  V4b 
are  all  rendered  inoperative.  Thus,  the  swing  arm 
13  (or  13B)  is  pivoted  upwards,  and  the  clamp 
head  14  is  in  its  retracted  position.  The  jaws  14a, 
14a  are  laterally  opened,  and  the  finger  14b  is 
pivoted  upwards.  In  order  to  unclamp  the  extruded 
metal  A,  the  cylinder  26c  is  temporarily  extended 
to  lift  the  movable  rail  26  and  thus,  the  stopper 
lever  22.  The  cylinder  26c  may  immediately  there- 
after  be  contracted. 

As  shown  in  Fig.  11,  the  cylinder  24  is  ex- 
tended  to  provide  an  engagement  between  the 
engaging  element  24a  and  the  roller  23e  so  as  to 
inhibit  forward  movement  of  the  carrier  10.  The 
stopper  lever  21  is  pivoted  upwards  to  allow  for- 
ward  movement  of  the  control  block  19.  The  drive 
source  16b  is  then  operable  to  apply  a  light  frac- 
tional  force  to  the  wire  16.  This  causes  only  the 
slide  rod  17  to  move  in  a  forward  direction,  and  the 
carrier  is  not  moved.  As  a  result,  the  mechanical 
valves  V3a,  V4a,  V4b  are  rendered  operative  in  this 
order.  The  jaws  14a,  14a  are  closed,  and  then,  the 
finger  14b  is  pivoted  downwards.  This  causes  the 
clamp  head  14  to  clamp  the  front  end  of  the  metal 
A  as  fed  from  the  extrusion  machine  M. 

At  this  time,  the  control  block  19  is  moved, 
through  its  inclined  surface  19a,  beyond  the  stop- 
per  lever  22.  This  prevents  rearward  movement  of 
the  control  block  19  (Fig.  11).  As  the  mechanical 
valve  V3b  is  rendered  operative  by  the  control  rail 
18b,  the  swing  base  13  (or  13B)  is  pivoted  down- 
wards  to  move  the  clamp  head  14  to  its  operative 
position. 

Next,  the  cylinder  24  is  contracted  to  allow 
forward  movement  of  the  carrier  10.  A  predeter- 
mined  amount  of  tractional  force  is  applied  from 
the  drive  source  16b  to  the  wire  16.  When  the 
extrusion  machine  M  is  operated,  the  carrier  10  is 
advanced  at  an  extrusion  speed  of  the  metal  A. 
During  an  extrusion  process,  the  metal  A  is  pulled 
constantly  by  a  force  identical  in  amount  to  such  a 
predetermined  tractional  force  exerted  on  the  wire 
16  (Fig.  12(2)).  When  the  carrier  10  is  advanced, 
the  air  coupler  15b  is  automatically  separated  from 
the  air  coupler  15a.  Air  pressure  supplied  from  the 
air  tank  15  so  as  to  control  the  operation  of  the 
elements  on  the  carrier  10. 

When  the  carrier  10  is  moved  beyond  the 
entire  length  of  the  control  rail  18b,  the  swing  arm 
18  is  returned  to  render  the  mechanical  valve  V3b 
inoperative.  However,  the  mechanical  valve  V3a  is 
already  operative  to  keep  the  clamp  head  14  in  its 
operative  position. 

When  one  of  the  carriers  10  initiates  traction  of 
the  extruded  metal  A,  the  drive  source  16b  is 
operated  to  move  the  other  carrier  10  toward  the 
extrusion  machine  M  through  the  corresponding 

5  wire  16.  Although  the  carriers  10,  10  pass  each 
other  in  a  given  position  provided  that  they  are 
separated  from  the  corresponding  control  rails  18b, 
they  do  not  interface  with  one  another.  This  is 
because  the  clamp  head  14  of  the  carrier  10  which 

io  is  operated  to  pull  the  extruded  metal  is  in  its 
operated  position,  whereas  the  clamp  head  14  of 
the  other  carrier  10  is  in  its  retracted  position. 

When  a  predetermined  length  of  the  extruded 
metal  A  is  pulled,  the  extrusion  machine  M  is 

is  temporarily  stopped.  The  base  end  of  the  extruded 
metal  A  is  then  cut  by  a  cutter  not  shown.  The 
carrier  10  which  is  operating  to  pull  the  extruded 
metal  is  automatically  stopped  when  the  extrusion 
machine  M  is  stopped.  After  the  extruded  metal  A 

20  has  been  cut,  the  carrier  10  is  advanced  at  a 
constant  speed  by  a  predetermined  distance  L 
(Fig.  12(3)).  This  further  pulls  the  extruded  metal  A. 

In  the  meantime,  the  other  carrier  10  reaches 
the  area  of  the  control  rail  18b.  The  mechanical 

25  valve  V3b  is  thus  operative  to  force  the  clamp  head 
14  to  its  operative  position  while  the  carrier  10  is 
being  retreated.  In  this  case,  the  extruded  metal  A 
as  pulled  does  not  interfere  since  the  jaws  14a,  14a 
are  opened.  The  carrier  10  is  automatically  stopped 

30  when  it  is  moved  to  its  rearmost  position.  The  air 
couplers  15a  and  15b  are  then  automatically  coup- 
led  together  so  as  to  replenish  the  air  tank  15  with 
air. 

The  drive  source  is  deenergized  to  stop  the 
35  carrier  10  which  has  pulled  the  extruded  metal  A 

by  the  distance  L.  The  air  cylinder  26c  is  thereafter 
extended  to  lift  the  movable  rail  26  (Fig.  10.  This 
causes  the  stopper  lever  22  to  pivot  upwards  to 
allow  rearward  movement  of  the  control  block  19. 

40  The  drive  source  16b  is  then  move  the  wire  16  in  a 
rearward  direction.  This  causes  the  slide  rod  17  to 
move  in  a  rearward  direction.  The  mechanical 
valves  V4b,  V4a,  V3a  are  then  returned  to  its 
inoperative  condition  in  this  order.  As  a  result,  the 

45  finger  14b  is  pivoted  upwards  to  cause  the  clamp 
head  14  to  unclamp  the  extruded  metal  A.  Lateral 
opening  of  the  fingers  results  in  dropping  of  the 
front  end  of  the  extruded  metal  A  on  the  runout 
table  R.  The  swing  base  13  is  pivoted  upwards  to 

50  move  the  clamp  head  14  to  its  retracted  position. 
The  carrier  10  is  returned  to  its  rest  position. 

When  the  slide  rod  17  is  retreated,  the  control 
block  19  is  moved  behind  the  stopper  lever  21 
through  its  inclined  surfaces  19b,  19b.  This  inhibits 

55  forward  movement  of  the  control  block  19.  As  the 
movable  rail  26  extends  substantially  along  the 
entire  length  of  the  guide  rail  G,  the  extruded  metal 
A  can  be  undamped  without  fail  by  means  of  the 
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air  cylinder  26c  even  if  the  position  in  which  the 
carrier  10  is  stopped  is  changed  in  response  to  the 
length  of  the  metal  A.  As  such,  required  forward 
movement  of  the  carrier  10  can  be  minimized. 

Next,  the  other  carrier  10  in  its  rearmost  posi- 
tion  is  similarly  operated  to  pull  the  extruded  metal 
A.  Thereafter,  the  two  carriers  10,  10  are  alternately 
used  to  substantially  continuously  produce  the  met- 
al  A. 

The  extruded  metal  A  as  pulled  by  the  carrier 
10  and  dropped  on  the  runout  table  R  is  laterally 
moved  by  a  transfer  mechanism  (not  shown)  in  a 
direction  opposite  to  the  guide  rails  G,  G.  When  the 
carrier  10  is  advanced,  the  speed  of  the  carriers  is 
limited  by  the  speed  at  which  the  metal  A  is 
extruded.  On  the  other  hand,  when  the  carrier  10  is 
retreated  to  pull  the  next  metal  A,  the  carrier  10 
can  be  moved  at  any  speeds  by  means  of  the 
drive  source  16b  and  the  wire  16. 

With  the  present  invention  thus  far  described,  a 
pair  of  carriers  are  movable  on  a  corresponding 
pair  of  guide  rails  mounted  on  one  side  of  the 
runout  table.  When  the  carrier  is  advanced,  the 
clamp  head  is  in  its  operative  position.  When  the 
carrier  is  retreated,  the  calmp  head  is  in  its  re- 
tracted  position  so  as  not  to  interface  with  the  other 
clamp  head  in  its  operative  position.  Each  carrier  is 
moved  back  and  forth  on  each  single  guide  rail. 
This  enables  provision  of  a  simple  drive  system. 
Since  no  subrails  are  employed,  the  movement  of 
the  carriers  can  be  minimized  in  accordance  with 
the  length  of  a  metal  to  be  pulled.  Advantageously, 
a  full  open  space  is  avaiable  above  the  runout  table 
to  accommodate  a  cooling  fan  since  no  guide  rail 
is  placed  above  the  runout  talbe. 

Claims 

1.  A  puller  apparatus  for  an  extrusion  machine 
wherein  an  extruded  metal  (A)  fed  from  the 
extrusion  machine  (M)  is  pulled  on  a  runout 
table  (R),  comprising 

-  a  pair  of  guide  rails  (G)  mounted  on  one 
side  of  said  runout  table  (R)  and  extend- 
ing  in  parallel  thereto: 

-  carriers  (10)  being  movable  on  said 
guide  rails  (G)  and 

-  clamp  heads  (14)  for  clamping  said  ex- 
truded  metal  (A)  to  be  pulled  on  said 
runout  table  (R)  each  being  mounted  to 
each  carrier  (10)  through  a  support  (12a; 
12); 

characterized  in  that 
-  each  carrier  (10)  is  movable  on  one  and 

the  same  guide  rail  (G); 
-  each  clamp  head  (14)  is  mounted  to  the 

corresponding  carrier  (10)  through  a 
swing  base  (13;  13B)  and  is  movable 

between  an  operative  and  a  retracted 
position  and 

-  said  carriers  (10)  are  such  constructed 
that  one  of  them  with  its  clamp  head  (14) 

5  in  its  operative  position  and  the  other 
with  its  clamp  head  (14)  in  its  retracted 
position  do  not  interfere  with  one  another 
when  they  are  moved  back  and  forth. 

io  2.  A  puller  apparatus  for  an  extrusion  machine 
according  to  claim  1,  wherein  each  carrier  (10) 
includes  an  air  tank  (15),  and  cylinders  (13a, 
13a1  ;  14a4;  14b3)  connected  to  said  air  tank 
through  mechanical  valves  (V3a,  V4a,  V4b)  so 

is  as  to  actuate  said  swing  base  (13;  13B)  and 
said  clamp  head  (14),  and  wherein  each  of 
said  air  tanks  (15)  is  connected  to  an  air  cou- 
pler  (15b)  to  replenish  said  air  tank. 

20  3.  A  puller  apparatus  for  an  extrusion  machine 
according  to  claim  2,  wherein  each  of  said 
carriers  (10)  has  a  slidable  slide  rod  (17)  with 
an  associated  dog  block  (17b),  said  slide  rod 
having  opposite  ends  connected  to  ends  of  a 

25  carrier  drive  wire  (16),  and  wherein  said  me- 
chanical  valves  (V3a,  V4a,  V4b)  are  control- 
lably  mounted  on  a  pass  of  travel  of  said  dog 
block(17b). 

30  4.  A  puller  apparatus  for  an  extrusion  machine 
according  to  claim  3,  wherein  said  slide  rod 
(17)  includes  a  control  block  (19),  and  wherein 
stopper  levers  (21,  22)  are  movable  to  and 
from  said  control  block  so  as  to  limit  forward 

35  and  rearward  movements  of  said  control  block. 

5.  A  puller  apparatus  for  an  extrusion  machine 
according  to  claim  2,  wherein  each  of  said 
carriers  (10)  includes  a  mechanical  valve(V3b) 

40  opened  and  closed  in  response  to  pivotal  mo- 
tion  of  an  arm  (18)  and  an  associated  roller 
(18a),  and  wherein  said  mechanical  valve  (V3b) 
is  arranged  in  parallel  with  said  mechanical 
valve  (V3a)  and  disposed  between  said  air  tank 

45  and  said  cylinder  (13a;  13a1). 

6.  A  puller  apparatus  for  an  extrusion  machine 
according  to  claim  1  ,  wherein  one  of  said  car- 
riers  (10)  includes  support  (12)  having  an  elon- 

50  gate  arm  extending  over  the  other  carrier,  said 
clamp  head  (14)  being  attached  to  said  swing 
base  (13b),  and  said  swing  base  (13b)  being 
pivotably  mounted  to  the  front  end  of  said 
support  (12),  and  wherein  the  other  carrier  (10) 

55  includes  rod-like  supports  (12a)  said  clamp 
head  (14)  being  attached  to  said  swing  base 
(13),  and  said  swing  base  (13)  being  pivotably 
mounted  to  ends  of  said  supports  (12a). 

6 
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Patentanspruche 

1.  Zugvorrichtung  fur  eine  Extrusionsmaschine, 
bei  der  ein  extrudiertes  Metall  (A),  das  von 
einer  Extrusionsmaschine  (M)  zugefuhrt  wird, 
auf  einem  Auslauftisch  (R)  gezogen  wird,  mit 

-  zwei  Fuhrungsschienen  (G)  auf  einer  Sei- 
te  des  Auslauftisches  (R),  die  sich  paral- 
lel  zu  diesem  erstrecken, 

-  Tragern  (10),  die  auf  den  Fuhrungsschie- 
nen  (G)  beweglich  sind,  und 

-  Klemmkopfen  (14)  zum  Klemmen  des 
extrudierten  Materials  (A),  das  auf  dem 
Auslauftisch  (R)  zu  Ziehen  ist,  die  jeweils 
an  jedem  Trager  (10)  uber  eine  Stutze 
(12a,12)  befestigt  sind, 

dadurch  gekennzeichnet,  dal3 
-  jeder  Trager  (10)  auf  ein  und  derselben 

Fuhrungsschiene  (G)  beweglich  ist, 
-  jeder  Klemmkopf  (14)  an  dem  entspre- 

chenden  Trager  (10)  uber  eine  Schwenk- 
basis  (13;13B)  befestigt  und  zwischen  ei- 
ner  Betriebsstellung  und  einer  zuruckge- 
zogenen  Stellung  beweglich  ist,  und 

-  jeder  Trager  (10)  so  aufgebaut  ist,  dal3 
einer  von  ihnen  mit  seinem  Klemmkopf 
(14)  in  der  Betriebsposition  steht  und  der 
andere  mit  seinem  Klemmkopf  (14)  in 
der  zuruckgezogenen  Position  steht,  in 
der  sie  nicht  kollidieren,  wenn  sie  vor- 
warts  und  ruckwarts  bewegt  werden. 

2.  Zugvorrichtung  fur  eine  Extrusionsmaschine 
nach  Anspruch  1,  bei  der  jeder  Trager  (10) 
einen  Lufttank  (15)  und  Zylinder 
(13a,13a1,14a4,14b3)  umfaBt,  die  mit  dem  Luft- 
tank  uber  mechanische  Ventile  (V3a,V4a,V4b) 
verbunden  sind  und  somit  die  Schwenkbasis 
(13;13B)  und  den  Klemmkopf  (14)  betatigen, 
und  wobei  jeder  der  Lufttanks  (15)  mit  einer 
Luftkoppelung  (15b)  zum  Wiederauffullen  des 
Lufttanks  verbunden  ist. 

3.  Zugvorrichtung  fur  eine  Extrusionsmaschine 
nach  Anspruch  2,  bei  der  jeder  der  Trager  (10) 
eine  gleitend  verschiebbare  Gleitstange  (17) 
mit  einem  zugehorigen  Anschlagblock  (17b) 
umfaBt,  welche  Gleitstange  gegenuberliegende 
Enden  aufweist,  die  mit  Enden  eines  Trageran- 
triebdrahtes  (16)  verbunden  sind,  und  wobei 
mechanische  Ventile  (V3a,V4a,V4b)  steuerbar 
an  einer  Bewegungsbahn  des  Anschlagblocks 
(17b)  angeordnet  sind. 

4.  Zugvorrichtung  fur  eine  Extrusionsmaschine 
gemaB  Anspruch  3,  bei  der  die  Gleitstange 
(17)  einen  Steuerblock  (19)  umfaBt  und  bei  der 
Anschlaghebei  (21,22)  in  Richtung  des  Steuer- 

blocks  und  zuruck  beweglich  sind,  so  dal3  die 
Vorwarts-  und  Ruckwartsbewegungen  des 
Steuerblocks  begrenzt  werden. 

5  5.  Zugvorrichtung  fur  eine  Extrusionsmaschthe 
gemaB  Anspruch  2,  bei  der  jeder  der  Trager 
(10)  ein  mechanisches  Ventil  (V3b)  umfaBt,  das 
geoffnet  und  geschlossen  wird  entsprechend 
der  Schwenkbewegung  eines  Arms  (18),  und 

io  eine  zugehorige  Rolle  (18a),  und  wobei  das 
mechanische  Ventil  (V3b)  parallel  zu  dem  me- 
chanischen  Ventil  (V3a)  angeordnet  ist  und 
zwischen  dem  Lufttank  und  dem  Zylinder 
(13a;13a1)  liegt. 

15 
6.  Zugvorrichtung  fur  eine  Extrusionsmaschine 

gemaB  Anspruch  1,  bei  der  einer  der  Trager 
(10)  eine  Stutze  (12)  umfaBt,  die  einen  langge- 
streckten  Arm  aufweist,  der  sich  uber  den  an- 

20  deren  Trager  erstreckt,  welcher  Klemmkopf 
(14)  an  der  Schwenkbasis  (13b)  angebracht  ist, 
wobei  die  Schwenkbasis  (13b)  schwenkbar  am 
vorderen  Ende  der  Stutze  (12)  angebracht  ist, 
und  wobei  der  andere  Trager  (10)  stangenfor- 

25  mige  Stutzen  (12a)  umfaBt,  welcher  Klemm- 
kopf  (14)  an  der  Schwenkbasis  (13)  angebracht 
ist  und  welche  Schwenkbasis  (13)  schwenkbar 
an  den  Enden  der  Stutzen  (12a)  angebracht 
ist. 

30 
Revendicatlons 

1.  Dispositif  de  traction,  pour  machine  d'extru- 
sion,  dans  lequel  un  produit  metallique  extrude 

35  (A)  fourni  par  la  machine  d'extrusion  (M)  est 
tire  sur  une  table  de  pose  (R),  Comprenant 
deux  rails  de  guidage  (G),  montes  sur  un  cote 
de  la  table  de  pose  (R)  et  s'etendant  parallele- 
ment  a  cette  derniere,  des  chariots  (10),  mobi- 

40  les  sur  les  rails  de  guidage  (G),  et  des  tetes  de 
serrage  (14)  servant  a  serrer  le  produit  metalli- 
que  extrude  (A)  devant  etre  tire  sur  la  table  de 
pose  (R),  chaque  tete  de  serrage  (14)  etant 
montee  sur  un  chariot  (10)  respectif  par  I'inter- 

45  mediaire  d'un  support  (12a  ;  12),  caracterise 
en  ce  que  chaque  chariot  (10)  est  mobile  sur 
un  seul  et  meme  rail  de  guidage  (G),  en  ce 
que  chaque  tete  de  serrage  (14)  est  montee 
sur  le  chariot  (10)  correspondant  par  I'interme- 

50  diaire  d'une  base  basculante  (13  ;  13B)  et  est 
agencee  de  fagon  a  pouvoir  etre  deplacee 
entre  une  position  operationnelle  et  une  posi- 
tion  retractee  et  en  ce  que  les  chariots  (10) 
sont  agences  d'une  fagon  telle  que  I'un  de  ces 

55  chariots  ayant  sa  tete  de  serrage  (14)  en  posi- 
tion  operationnelle  et  I'autre  chariot  ayant  sa 
tete  de  serrage  (1  4)  en  position  retractee  ne  se 
genent  pas  I'un  I'autre  lorsqu'ils  sont  deplaces 
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dans  un  sens  et  dans  I'autre. 

Dispositif  de  traction  pour  machine  d'extrusion 
selon  la  revendication  1,  dans  lequel  chaque 
chariot  (10)  comprend  un  reservoir  d'air  (15)  et  5 
des  verins  (13a,  13a1  ;  14a4  ;  14b3)  qui  sont 
relies  au  reservoir  d'air  par  I'intermediaire  de 
soupapes  mecaniques  (V3a,  V4a,  V4b),  de  fa- 
gon  a  actionner  la  base  basculante  (13  ;  13B) 
et  la  tete  de  serrage  (14),  et  dans  lequel  cha-  10 
cun  des  reservoirs  d'air  (15)  est  relie  a  des 
moyens  de  branchement  d'air  (15b)  de  manie- 
re  a  remplir  ledit  reservoir  d'air. 

Dispositif  de  traction  pour  machine  d'extrusion  is 
selon  la  revendication  2,  dans  lequel  chacun 
des  chariots  (10)  comporte  une  tige-glissiere 
(17)  agencee  de  fagon  a  pouvoir  coulisser  et 
comportant  un  bloc  entraTneur  (17b)  associe,  la 
tigeglissiere  ayant  des  extremites  opposees  re-  20 
liees  aux  extremites  d'un  fil  metallique  (16) 
d'entraTnement  de  chariot,  et  dans  lequel  les 
soupapes  mecaniques  (V3a,  V4a,  V4b)  sont 
montees,  de  fagon  a  pouvoir  etre  comman- 
dees,  sur  le  trajet  de  deplacement  du  bloc  25 
entraTneur  (17b). 

Dispositif  de  traction  pour  machine  d'extrusion 
selon  la  revendication  3,  dans  lequel  la  tige- 
glissiere  (17)  comprend  un  bloc  de  commande  30 
(19)  et  dans  lequel  des  leviers  de  butee  (21, 
22)  sont  agences  de  fagon  a  pouvoir  etre 
rapproches  et  eloignes  du  bloc  de  commande, 
de  fagon  a  limiter  les  mouvements  de  ce  bloc 
de  commande  vers  I'avant  et  vers  I'arriere.  35 

Dispositif  de  traction  pour  machine  d'extrusion 
selon  la  revendication  2,  dans  lequel  chacun 
des  chariots  (10)  comprend  une  soupape  me- 
canique  (V3b)  qui  est  ouverte  et  fermee  sous  40 
I'effet  du  mouvement  de  pivotement  d'un  bras 
(18)  et  d'un  galet  (18a)  associe  et  dans  lequel 
ladite  soupape  mecanique  (V3b)  est  montee 
en  parallele  a  la  soupape  mecanique  (V3a) 
disposee  entre  le  reservoir  d'air  et  le  verin  45 
(13a  ;  13a1). 

Dispositif  de  traction  pour  machine  d'extrusion 
selon  la  revendication  1,  dans  lequel  I'un  des 
chariots  (10)  comprend  un  support  (12)  com-  so 
portant  un  bras  allonge  qui  s'etend  au-dessus 
de  I'autre  chariot,  la  tete  de  serrage  (14)  asso- 
ciee  etant  attachee  a  la  base  basculante  (13b) 
associee  et  cette  base  basculante  (13b)  etant 
montee  d'une  maniere  pivotante  sur  I'extremite  55 
avant  du  support  (12),  et  dans  lequel  I'autre 
chariot  (10)  comprend  des  supports  (12a)  en 
forme  de  tige,  la  tete  de  serrage  (14)  associee 

etant  fixee  a  la  base  basculante  (13)  associee 
et  cette  base  basculante  (13)  etant  montee 
d'une  maniere  pivotante  sur  des  extremites 
desdits  supports  (12a)  en  forme  de  tige. 
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