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Description 

FIELD  OF  THE  INVENTION 

This  invention  relates  to  the  recycling  of  scrap 
metal.  It  has  particular  application  to  recycling  by 
rolling  or  otherwise  hot-working  a  billet  made  up  of 
scrap  metal  swarf  compacted  in  a  tubular  jacket. 

The  term  "swarf"  comprehends  the  off  cuts 
from  machining  operations  in  general  and  is  in- 
tended  to  include  the  off  cuts  from  turning,  boring, 
shaping  and  milling  operations  on  engineering 
steels.  The  fine  off  cuts  from  some  stamping  and 
punching  operations  may  also  be  suitable.  The 
term  "engineering  steel"  is  intended  to  describe 
those  low  alloy  steels  which  are  commonly  sub- 
jected  to  machining  operations  including  mild  steel 
(a  term  which  itself  includes  carbon  steel),  forging 
steel  and  axle  or  shaft  steel  all  of  which  contain 
significant  amounts  of  carbon. 

DESCRIPTION  OF  PRIOR  ART 

In  British  patent  #1313545  there  is  disclosed, 
inter  alia,  a  process  in  which  steel  swarf  is  pressed 
into  compact  masses  (which  for  convenience  will 
be  called  "briquettes").  The  briquettes  are  pressed 
together  and  jacketed  in  a  closed  tube,  usually  of 
steel  or  stainless  steel.  The  billet  so  formed  is  then 
heated  and  worked  by  a  process  such  as  rolling 
into  a  finished  or  semi-finished  product. 

The  forming  of  the  briquettes  may  take  place 
in  a  cavity  die  prior  to  being  jacketed.  Alternatively 
briquettes  may  be  formed  directly  in  the  bore  of 
the  tube.  In  this  case  the  tube  is  inserted  in  a 
supporting  die  during  the  compaction  process  and 
the  bore  of  the  tube  serves  as  the  cavity.  In  either 
case  the  compaction  is  carried  out  by  means  of  a 
press  having  a  ram  which  presses  a  quantity  of  the 
swarf  previously  inserted  in  the  cavity  into  a  bri- 
quette.  The  ram  is  then  withdrawn  and  a  new 
charge  of  swarf  is  inserted  in  the  cavity.  The  ram  is 
again  inserted  in  the  cavity  to  form  a  new  briquette 
pressed  up  against  the  earlier  formed  briquette. 
The  cycle  is  repeated  until  the  cavity  is  substan- 
tially  filled  up  with  briquettes. 

During  the  heating  the  oxides  on  the  swarf 
inside  the  jacketing  tube  are  reduced  and  during 
the  working  process  the  metal  particles  of  which 
the  briquettes  are  composed  are  consolidated  into 
a  unitary  mass  which  are  sintered  to  each  other 
and  to  the  jacket. 

The  reduction  of  oxides  on  the  swarf  occurs  as 
a  result  of  the  combination  thereof  with  carbon 
which  is  either  introduced  into  the  jacket  or  which 
diffuses  out  of  the  steel  or  other  metal  of  which  the 
swarf  is  composed.  The  jacketing  tube  serves  to 
maintain  reducing  conditions  within  the  billet.  At- 

tempts  to  produce  an  acceptable  hot  worked  prod- 
uct  from  a  billet  of  unjacketed  swarf  have  been 
unsuccessful  even  when  great  care  was  taken  to 
try  to  prevent  atmospheric  oxygen  from  getting  to 

5  the  hot  billet. 
As  the  swarf  is  compacted  by  the  ram  to  form 

a  briquette  it  has  a  tendency  to  expand  in  a  radial 
direction.  As  a  result  considerable  radial  forces  are 
applied  to  the  cavity  wall.  Where  the  briquettes  are 

io  being  formed  directly  in  a  tube  these  forces  tend  to 
cause  the  tube  to  expand  radially.  The  radial  ex- 
pansion  of  the  tube  is  such  that  steps  must  be 
taken  to  prevent  the  tube  from  being  jammed  in  the 
cavity  of  the  die  in  which  it  is  supported.  The 

75  method  of  doing  so  has  been  provide  that  the 
cavity  of  the  die  is  tapered  so  that  the  cavity 
decreases  in  diameter  towards  the  end  adjacent 
which  the  ram  is  located.  After  the  tube  is  filled 
with  briquettes  it  is  driven  out  of  the  die  by  the 

20  ram.  The  release  of  the  tube  from  the  cavity  is 
assisted  by  the  taper. 

It  is  advantageous  to  use  relatively  long  tubes 
in  the  process.  For  example,  the  economic  viability 
of  the  process  becomes  questionable  if  tubes 

25  much  less  than  1  metre  long  are  used  and  it  would 
be  of  great  economic  advantage  if  tubes  of  2 
metres  in  length  could  be  used. 

To  be  effective  the  angle  of  taper  of  the  cavity 
should  be  about  3  °  .  Thus,  if  a  die  cavity  which  is  1 

30  metre  long  to  accommodate  the  tube  has  a  3° 
taper,  the  wide  end  of  the  cavity  will  have  a  diam- 
eter  about  10  mm  greater  than  the  narrow  end. 
This  would  increase  to  20  mm  if  the  die  cavity  was 
2  metres  in  length.  The  tube  inserted  in  the  die 

35  cavity  is  initially  parallel  (i.e.  of  constant  diameter 
throughout  its  length).  To  be  able  to  fit  in  the  die 
cavity  the  diameter  of  the  tube  would  thus  have  to 
be  less  than  that  of  the  cavity  at  its  marrow  end.  As 
a  result  a  tube  of  1  metre  in  length  will  be  dia- 

40  metrally  expanded  at  one  end  by  about  10  mm 
until  it  comes  into  contact  with  the  cavity  wall;  and 
a  tube  of  2  metres  in  length  would  be  similarly 
expanded  by  about  20  mm. 

45  OBJECT  OF  THE  INVENTION 

It  is  an  object  of  the  invention  to  provide  a 
means  for  assisting  the  release  of  the  billet  from 
the  die  which  avoids  need  to  use  a  die  with  a 

50  tapered  cavity. 

SUMMARY  OF  THE  INVENTION 

According  to  the  invention  there  is  provided 
55  pressing  apparatus  for  compacting  swarf  to  form  a 

billet,  including  a  die  comprising  at  least  two  die 
portions  which  can  mounted  together  in  a  working 
position  in  which  they  define  a  cavity  along  an  axial 

2 
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direction  of  which  at  least  one  compacting  ram  can 
be  advanced  to  compact  swarf  inserted  in  the 
cavity  or  in  a  jacket  mounted  in  the  cavity  to  form 
the  billet;  at  least  one  sleeve  which  can  be  moun- 
ted  over  the  die  in  a  holding  position  in  which  it 
surrounds  the  die  portions  and  holds  them  together 
in  the  working  position;  and  release  means  to  move 
the  sleeve  in  the  axial  direction  from  the  holding 
position  to  allow  the  die  portions  to  move  apart 
transversely  to  the  axial  direction;  and  at  least  one 
die  separating  device  for  moving  the  die  portions 
apart  transversely  to  the  axial  direction,  the  appara- 
tus  being  characterised  in  that  said  at  least  one  die 
portion  separating  device  is  movable  between  a 
die-gripping  position  in  which  it  is  located  adjacent 
one  end  of  the  die  and  grips  an  end  of  at  least  one 
of  the  die  portions  and  a  withdrawn  position  in 
which  it  is  axially  spaced  from  the  said  one  end  of 
the  die. 

According  to  one  aspect  of  the  invention  the 
die  and  the  sleeve  are  mounted  on  a  support  and 
pivot  means  is  provided  to  pivot  the  support  be- 
tween  a  billet  compacting  position  in  which  the 
compacting  ram  is  aligned  with  the  cavity  and  a 
billet  removing  position  in  which  the  compacting 
ram  is  disposed  at  an  angle  to  the  cavity,  means 
being  provided  for  removing  the  billet  from  the  die 
in  the  billet  removing  position. 

According  to  another  aspect  of  the  invention 
the  cavity  has  two  openings  which  emerge  at  op- 
posite  ends  of  the  die  and  through  which  opposed 
compacting  rams  can  be  advanced  into  the  cavity, 
the  die  having  an  outer  face  provided  with  two 
tapered  portions  which  taper  inwardly  in  the  axial 
direction  from  a  position  at  or  close  to  a  longitudi- 
nal  centre  of  the  die  one  towards  each  end  of  the 
die,  two  said  sleeves  being  provided  which  are 
mounted  one  over  each  of  the  tapered  portions  and 
each  having  an  inner  face  which  tapers  com- 
plementally  to  the  tapered  portion  over  which  it  is 
mounted,  each  sleeve  being  of  axial  length  sub- 
stantially  equal  to  that  of  the  tapered  portion  over 
which  it  is  mounted,  the  release  means  being  ar- 
ranged  to  move  the  sleeves  away  from  each  other 
in  the  axial  direction. 

In  one  form  of  the  invention  the  support  com- 
prises  a  housing  in  which  the  sleeves  are  slidably 
mounted  and  the  release  means  comprises  at  least 
one  jacking  member  anchored  on  the  housing  and 
arranged  to  jack  the  sleeves  away  from  each  other. 

According  to  another  aspect  of  the  invention 
the  means  for  removing  the  billet  includes  a  further 
ram  which  can  be  advanced  in  the  axial  direction 
into  the  cavity  to  eject  the  billet. 

The  die  portion  separating  device  may,  accord- 
ing  to  the  invention,  comprise  a  first  jack  member 
on  which  is  mounted  as  many  gripping  members 
as  there  are  die  portions,  the  gripping  members 

being  arranged  each  to  grip  the  end  of  a  die 
portion  when  the  first  jack  member  is  advanced 
towards  the  end  of  the  die,  and  actuating  means  for 
actuating  the  gripping  members  to  move  the  die 

5  portions  apart. 
In  one  aspect  of  the  invention  the  actuating 

means  comprises  a  second  jack  member. 
In  another  aspect  of  the  invention  the  first  jack 

member  is  provided  with  a  cylindrical  passage  in 
io  which  the  second  jack  member  is  slidably  moun- 

ted,  the  second  jack  member  being  provided  with 
said  passage. 

In  still  another  aspect  of  the  invention  the  grip- 
ping  members  and  the  ends  of  the  die  portions  are 

is  provided  with  interlocking  formations  by  means  of 
which  the  die  portions  are  gripped  by  the  gripping 
members. 

Preferably,  according  to  the  invention,  the  ap- 
paratus  includes  two  said  die  portion  separating 

20  devices  which,  when  the  die  is  in  the  billet  remov- 
ing  position,  are  located  one  at  each  end  of  the  die, 
one  of  said  die  separating  devices  being  provided 
with  a  bore  through  which  the  further  ram  can  pass 
when  it  is  advanced  into  the  cavity,  the  other  of 

25  said  die  separating  devices  being  provided  with  a 
bore  through  the  billet  can  pass  when  it  is  ejected 
from  the  cavity. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 
30 

The  invention  is  further  discussed  with  refer- 
ence  to  the  accompanying  drawings  in  which: 

Figure  1  is  a  side  elevation  of  part  of  an  appara- 
tus  for  loading  swarf  into  a  die  assembly  and  for 

35  compressing  the  swarf  to  form  a  billet; 
Figure  2  is  a  plan  view  of  the  apparatus  shown 
in  Figure  1  ; 
Figure  3  is  a  plan  view  of  part  of  the  apparatus 
shown  in  Figure  1  with  the  die  assembly  rotated 

40  through  90  °  ; 
Figure  4  is  an  enlarged  side  elevation  of  the  die 
assembly; 
Figure  5  is  an  end  elevation  of  the  die  assem- 
bly,  viewed  from  the  direction  of  arrow  A  in 

45  Figure  4; 
Figure  6  is  a  cross  sectional  view  on  arrows  B-B 
in  Figure  4,  some  of  the  components  of  the  die 
assembly  being  omitted; 
Figure  7  is  an  enlarged  cross  sectional  view  on 

50  arrows  C-C  in  Figure  1  of  a  die  gripping  and 
expanding  mechanism; 
Figure  8  is  an  enlarged  partly  sectional  view  in 
the  axial  direction  of  a  charge  box  forming  part 
of  the  apparatus  shown  in  Figure  1  ;  and 

55  Figure  9  is  a  sectional  view  on  arrows  D-D  In 
Figure  8. 

3 
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DETAILED  DESCRIPTION  OF  THE  EXAMPLES 
SHOWN  IN  THE  DRAWINGS 

Referring  first  to  Figures  1  to  3,  there  is  shown 
an  apparatus  10  for  inserting  swarf  into  a  jacketing 
tube  and  compacting  it  to  form  a  billet.  The  appara- 
tus  comprises  a  die  assembly  12  and  is  symmetri- 
cal  about  a  vertical  plane  through  an  axis  14 
through  the  center  of  the  die  assembly.,  Since  the 
components  on  either  side  of  the  axis  14  are  iden- 
tical  only  those  to  one  side  thereof  are  illustrated 
and  described. 

The  components  illustrated  comprise  a  charge 
box  16  and  a  ram  assembly  18.  The  ram  assem- 
blies  are  axially  aligned.  Each  ram  assembly  com- 
prises  a  ram  20  mounted  in  an  hydraulic  cylinder 
22.  The  cylinder  is  supported  in  a  frame  24  moun- 
ted  on  a  bed  26.  The  cylinder  is  fed  with  hydraulic 
fluid  pumped  by  pumps  (not  shown)  from  a  reser- 
voir  (also  not  shown)  through  a  feed  pipe  28.  The 
frames  24  are  joined  by  tie  rods  30.  The  ram  20  is 
steadied  by  a  steady  31  which  can  slide  on  a  bed 
32.  The  steady  helps  to  prevent  bending  of  the  ram 
when  it  is  under  load. 

Also  mounted  for  sliding  on  the  bed  32  is  the 
charge  box  16.  Referring  particularly  to  Figures  8 
and  9,  the  charge  box  comprises  front  and  rear 
walls  34,  36  provided  with  apertures  38.  The  ap- 
ertures  38  are  aligned  with  the  ram  20  and  are 
provided  with  replaceable  hardened  steel  collars 
40,  42  held  in  place  by  rings  44  bolted  to  the  walls. 
The  collars  have  bores  46  in  which  the  ram  is  a 
close  sliding  fit.  A  feed  chamber  50  is  provided 
having  sides  52  and  a  bottom  54  extending  be- 
tween  the  front  and  back  walls  34,  36.  The  bottom, 
which  may  be  provided  with  a  hardened  wear  liner 
56,  is  approximately  level  with  the  lower  periphery 
of  the  bores  46.  The  feed  chamber  has  an  open 
top  through  which  swarf  is  fed  from  a  storage 
hopper  (not  shown).  Swarf  drops  into  the  path  of 
the  ram  when  the  ram  is  retracted  from  the  feed 
chamber.  When  the  ram  is  again  advanced  a  plug 
of  swarf  is  driven  ahead  of  it  through  the  bore  of 
the  collar  42  and  into  the  die  as  will  be  explained. 

There  is  a  tendency  for  some  of  the  swarf  to 
migrate  upwardly  back  into  the  feed  chamber  rath- 
er  than  into  the  die.  This  may  be  countered  by 
providing  a  pair  of  jaws  58  each  having  a  hemi- 
cylindrical  front  face  60.  The  jaws  are  mounted 
between  upper  and  lower  guide  walls  62,  64.  Each 
jaw  can  be  retracted  by  a  small  hydraulic  ram  66  to 
a  position  in  which  its  front  face  60  forms  the  lower 
part  of  the  side  52  of  the  feed  chamber.  This 
allows  the  swarf  to  fill  the  bottom  of  the  feed 
chamber  as  shown  in  Figure  8.  The  jaws  can  then 
be  advanced  until  they  meet.  In  this  position  the 
jaws  hold  captive  a  plug  of  swarf  which  can  then 
be  driven  into  the  die  by  the  ram. 

The  charge  box  is  provided  with  adjustable 
pads  68  on  which  it  slides  along  the  bed  32  for  a 
reason  to  be  explained.  It  is  moved  along  the  bed 
by  rams  (not  shown). 

5  Referring  more  particularly  to  Figures  4  to  6, 
the  die  assembly  12  comprises  a  die  70  and  a  pair 
of  clamping  sleeves  72.  The  die  assembly  is  sup- 
ported  in  a  housing  74  which  is  itself  mounted  on  a 
bed  76. 

io  The  die  70  comprises  a  cylindrical  cavity  78 
open  at  both  ends.  The  die  is  split  into  four  sub- 
stantially  identical  portions  80  each  embodying  a 
90  °  angular  segment  of  the  cavity.  The  die  por- 
tions  thus  meet  at  longitudinally  extending  inter- 

15  faces  82  lying  in  (imaginary)  planes  which  intersect 
along  a  line  coincident  with  the  longitudinal  axis  86 
of  the  die.  In  the  present  example  the  planes  are 
disposed  at  45°  to  the  horizontal.  The  cavity  78  is 
of  uniform  circular  cross-section  throughout  its 

20  length  and  is  intended  to  accommodate  a  tube  in 
which  swarf  will  be  compacted  as  will  be  described 
to  produce  a  billet  for  carrying  out  the  process  of 
recycling  scrap  steel  disclosed  in  British  patent 
#1313545. 

25  The  die  has  a  cylindrical  outer  face  88  com- 
prising  portions  90  which  taper  inwardly  towards 
both  ends  92  from  an  (imaginary)  plane  through  the 
longitudinal  centre  of  the  cavity  and  perpendicular 
to  the  axis  86.  The  angle  of  taper  is  about  4  °  . 

30  Two  thick  walled  sleeves  72  of  high  tensile 
steel  are  placed  around  the  tapered  portions  90  of 
the  die.  The  bores  of  the  sleeves  are  tapered 
complementally  to  the  tapered  portions  90  of  the 
dies.  The  length  of  each  sleeve  is  substantially 

35  equal  to  half  of  that  of  the  die  allowing  for  a  small 
(but  essential)  working  clearance  between  the  inner 
ends  of  the  two  sleeves  and  a  short  length  of  the 
die  at  each  end  (as  shown  at  94)  which  projects 
from  the  sleeve. 

40  As  explained  above  the  tube  tends  to  be  radi- 
ally  expanded  when  swarf  is  being  compacted  into 
briquettes  therein.  This  has  the  result  that  the  billet 
tends  to  be  jammed  in  the  cavity  and  also  that 
substantial  forces  are  transmitted  to  the  die  in  a 

45  radial  direction.  The  sleeves  72  serve  to  take  up 
the  bending  stress  applied  to  the  die  portions  and 
to  clamp  them  together  when  the  billet  is  being 
formed.  The  billet  can  however  be  easily  released 
from  the  die  by  providing  release  means  which 

50  move  the  sleeves  away  from  each  other  in  the  axial 
direction  and  allowing  the  die  portions  to  separate 
from  each  other  in  a  radial  direction. 

This  is  achieved  by  mounting  the  sleeves  72  in 
the  housing  74.  In  the  present  example  the  housing 

55  comprises  four  heavy  section  channel  members  96 
of  fabricated  steel  disposed  parallel  to  each  other 
at  the  corners  of  a  square  and  joined  by  heavy 
steel  side  walls  98,  a  top  wall  100  and  a  bottom 

4 
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wall  102,  all  welded  together  and  stiffened  if  neces- 
sary  by  gussets.  A  rail  104  is  located  in  each 
channel.  Mounting  bolts  and  jack  screws  (not 
shown)  are  provided  to  fix  the  rails  in  the  channels 
and  to  set  them  up  parallel  to  one  another.  The 
rails  are  set  up  so  that  the  sleeves  72  are  a  close 
sliding  fit  in  the  rails,  flats  being  machined  into  the 
outer  faces  of  the  sleeves  for  the  purpose. 

Two  mounting  plates  106  are  mounted  on  each 
end  of  the  housing.  A  double  acting  die  releasing 
jack  108  is  mounted  on  each  mounting  plate.  The 
rams  110  of  the  jacks  are  connected  to  trunnion 
plates  112  welded  two  on  each  sleeve  72  and 
stiffened  by  gussets  114.  The  jacks  108  can  be 
actuated  first  to  move  the  sleeves  apart  in  the  axial 
direction  to  release  the  billet  and  thereafter  to  draw 
the  sleeves  towards  each  other  to  clamp  the  die 
portions  together. 

The  housing  74  is  mounted  on  pivot  means 
which  in  the  present  example  comprises  a  pedestal 
116  bolted  to  the  bottom  102  of  the  housing.  The 
pedestal  is  set  in  the  bed  76  so  as  to  be  capable  of 
pivoting  about  the  horizontal  axis  14.  Rams  (not 
shown)  connected  between  the  bed  76  and  arms 
117  on  the  pedestal  serve  to  rotate  the  housing 
through  90  °  between  the  position  shown  in  Figures 
1  and  2  and  the  position  shown  in  Figure  3.  In 
Figures  1  and  2  the  die  is  positioned  with  its  cavity 
78  axially  aligned  with  the  swarf  compacting  rams 
20.  In  Figure  3  the  cavity  is  between  and  in  axial 
alignment  with  die  gripping  means  comprising,  in 
the  present  example,  two  substantially  similar  die 
gripping  assemblies  118,  120  mounted  on  frames 
121  which  are  fixed  on  the  bed  76.  The  construc- 
tion  of  only  one  of  them  is  shown  in  detail. 

Referring  to  Figure  7,  the  assembly  118  com- 
prises  an  outer  tubular  jack  122.  This  jack  will  be 
referred  to  as  a  die  gripping  jack  and  is  a  close 
sliding  fit  in  the  bores  of  two  collars  124,  126 
bolted  to  the  frame  and  set  into  opposite  ends  of  a 
lined  passage  128  bored  in  the  frame  120.  The  die 
gripping  jack  has  an  annular  shoulder  130  which 
slides  in  the  passage  128.  Hydraulic  seals  132  are 
provided  in  the  bores  of  the  collars  and  in  the 
shoulder.  Sealed  annular  chambers  134,  136  are 
thus  defined  between  the  shoulder  130  and  the 
collars  124,  126  respectively.  A  passage  138  is 
bored  in  the  collar  124  for  feeding  hydraulic  fluid 
into  the  chamber  134.  A  similar  pasage  140  for 
feeding  fluid  to  the  chamber  136  is  bored  in  the 
collar  126.  Thus  if  fluid  is  fed  into  the  chamber  134 
the  jack  122  is  forced  inwardly  towards  the  die 
assembly  and  if  fluid  is  fed  into  the  chamber  136 
the  jack  122  is  forced  away  from  the  die  assembly. 

An  annular  flange  138  is  bolted  to  the  inner 
end  of  the  jack  122.  Four  jaws  140  are  mounted  on 
the  flange  by  means  of  pins  142  carried  between 
pairs  of  lugs  144  equally  spaced  around  the  flange. 

Each  jaw  140  has  a  rounded  nose  and  an  inner 
face  148  which  tapers  inwardly  away  from  the 
nose.  When  the  jaw  pivots  about  the  pin  142  the 
nose  moves  towards  or  away  from  the  longitudinal 

5  axis  1  50  of  the  jack. 
The  assembly  118  is  also  provided  with  jaw 

actuating  means  which  in  the  present  example 
comprises  an  inner  tubular  jack  152  which  will  be 
referred  to  as  a  billet  release  jack  because  it  ac- 

io  tuates  the  jaws  to  release  a  billet  from  the  die 
cavity.  This  jack  has  an  outwardly  projecting  an- 
nular  shoulder  154  which  is  a  close  sliding  fit  in  the 
bore  156  of  the  die  gripping  jack  122.  A  first 
annular  chamber  158  is  defined  between  the  shoul- 

15  der  154  and  an  inwardly  projecting  shoulder  160 
machined  in  the  bore  of  jack  122.  A  second  annular 
chamber  162  is  defined  between  the  shoulder  154 
and  an  insert  164  set  into  the  bore  156  and  held  in 
place  by  the  flange  138.  The  chambers  158,  162 

20  are  sealed  by  hydraulic  seals  166.  A  passage  167 
is  bored  in  the  flange  138  and  the  body  of  the  die 
gripping  jack  122  for  feeding  fluid  to  the  chamber 
158.  A  similar  passage  168  feeds  fluid  to  the  cham- 
ber  162.  Thus  if  the  chamber  158  is  pressurised 

25  the  billet  release  jack  moves  in  the  bore  of  the  die 
gripping  jack  towards  the  die  assembly  and  if  the 
chamber  162  is  pressurised  the  billet  release  jack 
moves  away  from  the  die  assembly. 

At  its  end  adjacent  the  die  assembly  the  outer 
30  face  of  the  billet  release  jack  is  provided  with  a 

tapered  portion  169  which  tapers  complementally 
to  the  inner  faces  148  of  the  jaws.  The  inner  faces 
of  the  jaws  bear  on  the  tapered  portion  169.  Thus 
when  the  billet  release  jack  moves  away  from  the 

35  die  assembly  the  noses  of  the  jaws  are  forced 
away  from  the  axis  150  against  the  action  of 
springs  (not  shown)  inserted  between  the  jaws  and 
the  flange  138.  Similarly,  when  the  billet  release 
jack  moves  towards  the  die  assembly  the  noses  of 

40  the  jaws  move  inwardly  towards  the  axis  under  the 
action  of  the  springs. 

An  annular  recess  170  is  provided  in  each  end 
face  of  the  die  70.  This  recess  170  is  complemen- 
tal  to  the  shape  of  the  rounded  noses  of  the  four 

45  jaws  140.  Thus  the  outer  jacks  of  both  of  the 
gripping  assemblies  can  be  advanced  until  the 
noses  of  the  jaws  enter  the  recesses  170  and  the 
die  is  gripped  firmly  between  the  die  gripping 
jacks.  Provided  the  sleeves  72  have  been  slac- 

50  kened  off  the  billet  release  jacks  can  now  be 
moved  away  from  the  die  assembly.  This  will  force 
the  four  die  portions  80  outwardly  away  from  the 
axis,  carried  by  the  noses  of  the  jaws,  to  free  the 
billet  in  the  cavity. 

55  The  bore  151  of  the  billet  release  jack  152  of 
each  of  the  assemblies  118,  120  is  provided  with  a 
hardened  steel  liner  172  the  diameter  of  which  is 
slightly  larger  than  that  of  the  die  cavity  78.  The 
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reason  for  this  is,  in  the  case  of  the  assembly  120, 
to  allow  an  empty  tube  for  a  billet  to  pass  through 
the  bore  of  the  billet  release  jack  into  the  die  cavity 
when  the  die  is  being  gripped  by  the  gripping 
assemblies.  A  tube  feed  mechanism  (not  shown) 
brings  en  empty  tube  into  line  with  the  axis  150 
and  the  tube  is  pushed  through  the  jack  by  a  feed 
ram  174.  The  construction  and  operation  of  the  ram 
174  is  conventional  and  it  is  therefore  not  neces- 
sary  to  describe  it  or  show  it  in  detail. 

After  the  billet  is  formed  and  has  been  re- 
leased  by  the  die  the  ram  174  is  advanced  through 
the  assembly  120  and  pushes  the  billet  out  of  the 
die  and  through  the  bore  of  the  billet  release  jack 
of  the  assembly  118. 

The  sequence  of  operations  of  the  entire  ap- 
paratus  commences  with  the  die  assembly  in  the 
position  shown  in  Figure  3.  The  die  cavity  78  is 
axially  aligned  with  the  gripping  assemblies  118, 
120.  The  die  portions  are  separated  and  the  die 
cavity  is  empty.  An  empty  tube  is  pushed  by  the 
ram  174  through  the  gripping  assembly  120  and 
into  the  die  cavity.  The  billet  release  jacks  152  are 
retracted  to  cause  the  jaws  140  to  bring  the  die 
portions  together.  The  sleeves  72  are  drawn  to- 
wards  one  another  to  clamp  the  die  portions  to- 
gether.  The  die  gripping  jacks  are  withdrawn  to 
release  the  die.  The  pedestal  116,  carrying  the 
housing  74  and  the  die  assembly  70,  is  pivoted  to 
the  position  shown  in  Figures  1  and  2.  The  die 
cavity  78  is  now  axially  aligned  with  the  compact- 
ing  rams  20.  The  charge  boxes  are  advanced  along 
the  beds  32  so  that  the  bevelled  ends  of  the  die 
which  project  from  the  sleeves  are  received  in  the 
rebates  in  the  rings  44  of  the  charge  boxes.  The 
rams  are  now  cyclically  advanced  and  retracted  to 
feed  charges  of  swarf  from  the  charge  boxes  16 
into  both  ends  of  the  die  cavity  at  the  same  time. 
The  charges  of  swarf  are  compacted  into  briquettes 
in  the  tube  located  within  the  die  cavity.  When  the 
tube  is  filled  up  with  briquettes  the  rams  20  and 
the  charge  boxes  are  retracted.  The  die  assembly 
is  pivoted  back  to  the  position  shown  in  Figure  3. 
The  die  gripping  jacks  122  are  advanced  to  grip 
the  ends  of  the  die.  The  billet  release  jacks  152  are 
retracted  to  separate  the  die  portions  in  the  radial 
direction  and  release  the  billet.  The  ram  174  is 
advanced  to  eject  the  billet  from  the  die  cavity  and 
push  it  through  the  gripping  assembly  118  from 
where  it  drops  onto  a  roller  conveyor  (not  shown) 
and  is  removed.  The  cycle  begins  again. 

The  entire  operation  is  desirably  automated 
and  computer  controlled. 

The  manner  of  further  processing  and  working 
the  billets  formed  by  the  use  of  the  present  inven- 
tion  will  be  fully  understood  by  reference  to  the 
aforementioned  British  patent  #1313545.  The 
formed  billet  is  subsequently  heated  and  subjected 

to  a  process  such  as  rolling  to  form  a  finished  or 
semifinished  product. 

Many  modifications  are  possible.  For  example 
the  swarf  may  be  compacted  by  a  single  compact- 

5  ing  ram  and  charge  box  operating  from  one  end  of 
the  cavity.  A  ram  at  the  opposite  end  of  the  cavity 
serves  only  as  an  abutment  to  block  the  cavity. 
However,  the  provision  of  dual  compacting  rams 
and  charge  boxes  enables  the  length  of  the  billet  to 

io  be  substantially  increased.  The  reason  for  this  is 
that  the  rams  must  apply  great  force  to  the  swarf  to 
compact  it  into  briquettes  which  are  as  dense  as 
possible.  For  example  if  the  diameter  of  the  bri- 
quettes  is  about  100  mm  it  has  been  found  by 

is  experience  that  a  compaction  force  of  about  600 
tonnes  must  be  applied  to  mild  steel  swarf  to 
achieve  a  briquette  which  has  a  density  of  about 
85%  of  solid  steel.  Under  such  a  compaction  force 
there  would  be  a  serious  danger  of  bending  a  long 

20  ram.  For  this  reason  it  is  considered  that  it  would 
be  impractical  to  form  a  2  metre  long  billet  with  a 
single  ram. 

The  tubes  in  which  the  swarf  is  compacted 
may  be  dispensed  with,  the  swarf  being  compacted 

25  in  the  die  cavity. 
The  angle  of  taper  of  the  outer  face  of  the  die 

is  chosen  to  suit  the  coefficient  of  friction  between 
the  surfaces  of  the  sleeves  and  the  die.  In  light 
duty  apparatus  the  outer  face  may  not  need  to  be 

30  tapered  at  all.  However,  for  heavier  duty,  if  the 
angle  of  taper  is  too  low  the  sleeves  may  tend  to 
jam  against  the  die  after  the  tube  has  been  filled.  If 
the  angle  of  taper  is  too  high  the  sleeves  may  be 
ineffective  to  clamp  the  die  portions  together  as 

35  they  are  pushed  off  the  die  by  the  resultant  of  the 
forces  applied  to  the  die. 

Although  two  sleeves  72  are  illustrated,  this  is 
not  essential.  For  example,  the  die  may  be  tapered 
from  one  end  to  the  other  and  surrounded  by  a 

40  single  sleeve. 
The  outer  face  of  the  sleeve  (and  consequently 

the  interior  of  the  housing)  can  be  given  any  suit- 
able  shape. 

Similarly,  while  the  die  is  illustrated  as  com- 
45  prising  four  die  portions,  this  number  may  be  var- 

ied.  In  other  cases  the  die  may  comprise  two  or 
three  die  portions. 

Although  hydraulically  actuated  rams  and  jacks 
would  usually  be  most  practical,  mechanical  or 

50  other  actuation  means  might  be  preferred.  In  the 
above  example,  the  each  sleeve  need  not  be 
moved  more  than  about  25  mm  in  the  axial  direc- 
tion  by  the  jacks  108.  They  may  however  be  sepa- 
rated  a  much  greater  distance.  For  example,  the 

55  sleeves  may  be  mounted  in  frames  which  slide  on 
beds  so  that  the  sleeves  can  be  separated  by  a 
distance  greater  than  the  length  of  the  die.  This 
may  be  desirable  if  the  die  assembly  cannot  be 
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pivoted  to  load  the  tubes  and  unload  the  billets 
from  the  die.  In  this  case  the  die  portions  may  be 
mounted  on  rams  or  other  mountings  which  sepa- 
rate  them  radially  a  distance  sufficient  to  allow  the 
billet  to  drop  therebetween. 

It  is  not  considered  essential  that  the  die  por- 
tions  should  always  extend  the  full  length  of  the  die 
cavity.  There  may,  for  example,  be  cases  in  which 
it  is  desirable  to  split  the  die  transversely  as  well 
as  longitudinally. 

The  die  cavity  need  not  necessarily  be  cylin- 
drical.  It  could  for  example  be  of  square  cross 
section.  It  could  also  be  tapered  from  one  end  to 
the  other  to  further  assist  the  release  of  the  billet. 

The  die  gripping  jacks  could  be  located  inside 
the  billet  release  jacks.  In  this  case  the  billet  re- 
lease  jacks  could  be  linked  to  the  jaws  by  links 
connected  at  locations  radially  outwardly  of  the 
pins  142.  Movement  of  the  billet  release  jacks 
away  from  the  ends  of  the  die  would  thus  open  the 
jaws. 

Due  to  the  abrasive  nature  of  swarf,  it  will  be 
clear  that  hardened  linings  may  beneficially  be 
provided  on  the  wearing  surfaces  of  the  apparatus. 

It  is  not  intended  that  the  scope  of  a  patent 
granted  in  pursuance  of  the  application  of  which 
this  specification  forms  a  part  should  exclude  modi- 
fications  and/or  improvements  which  are  within  the 
scope  of  the  claims  appended  hereto  or  be  limited 
by  details  of  the  embodiments  described  and/or 
illustrated  further  than  is  necessary  to  distinguish 
the  invention  from  the  prior  art. 

Claims 

1.  Pressing  apparatus  for  compacting  swarf  to 
form  a  billet,  including  a  die  [70]  comprising  at 
least  two  die  portions  [80]  which  can  mounted 
together  in  a  working  position  in  which  they 
define  a  cavity  [78]  along  an  axial  direction  of 
which  at  least  one  compacting  ram  [20]  can  be 
advanced  to  compact  swarf  inserted  in  the 
cavity  or  in  a  jacket  mounted  in  the  cavity  to 
form  the  billet;  at  least  one  sleeve  [72]  which 
can  be  mounted  over  the  die  in  a  holding 
position  in  which  it  surrounds  the  die  portions 
and  holds  them  together  in  the  working  posi- 
tion;  and  release  means  [108]  to  move  the 
sleeve  in  the  axial  direction  from  the  holding 
position  to  allow  the  die  portions  to  move  apart 
transversely  to  the  axial  direction;  and  at  least 
one  die  portion  separating  device  [118,  120] 
for  moving  the  die  portions  apart  transversely 
to  the  axial  direction;  CHARACTERISED  IN 
THAT  said  at  least  one  die  portion  separating 
device  is  movable  between  a  die-gripping  posi- 
tion  in  which  it  is  located  adjacent  one  end  of 
the  die  and  grips  an  end  [92]  of  at  least  one  of 

the  die  portions  and  a  withdrawn  position  in 
which  it  is  axially  spaced  from  the  said  one 
end  of  the  die. 

5  2.  Pressing  apparatus  according  to  claim  1, 
CHARACTERISED  IN  THAT  the  die  [70]  and 
the  sleeve  [72]  are  mounted  on  a  support  [74] 
and  pivot  means  [116]  is  provided  to  pivot  the 
support  between  a  billet  compacting  position  in 

io  which  the  compacting  ram  [20]  is  aligned  with 
the  cavity  [78]  and  a  billet  removing  position  in 
which  the  compacting  ram  is  disposed  at  an 
angle  to  the  cavity,  means  [174]  being  pro- 
vided  for  removing  the  billet  from  the  die  in  the 

is  billet  removing  position. 

3.  Pressing  apparatus  according  to  claim  1  or 
claim  2,  CHARACTERISED  IN  THAT  the  cavity 
[78]  has  two  openings  which  emerge  at  op- 

20  posite  ends  [94]  of  the  die  and  through  which 
opposed  compacting  rams  [20]  can  be  ad- 
vanced  into  the  cavity,  the  die  having  an  outer 
face  [88]  provided  with  two  tapered  portions 
[90]  which  taper  inwardly  in  the  axial  direction 

25  from  a  position  at  or  close  to  a  longitudinal 
centre  of  the  die  one  towards  each  end  [94]  of 
the  die,  two  said  sleeves  [72]  being  provided 
which  are  mounted  one  over  each  of  the  ta- 
pered  portions  and  each  having  an  inner  face 

30  which  tapers  complementally  to  the  tapered 
portion  over  which  it  is  mounted,  each  sleeve 
being  of  axial  length  substantially  equal  to  that 
of  the  tapered  portion  over  which  it  is  moun- 
ted,  the  release  means  [108]  being  arranged  to 

35  move  the  sleeves  away  from  each  other  in  the 
axial  direction. 

4.  Pressing  apparatus  according  to  claim  3, 
CHARACTERISED  IN  THAT  the  support  com- 

40  prises  a  housing  [74]  in  which  the  sleeves  [72] 
are  slidably  mounted  and  the  release  means 
comprises  at  least  one  jacking  member  [108] 
anchored  on  the  housing  and  arranged  to  jack 
the  sleeves  away  from  each  other. 

45 
5.  Pressing  apparatus  according  to  any  one  of 

claims  2  to  4,  CHARACTERISED  IN  THAT  the 
means  for  removing  the  billet  includes  a  further 
ram  which  can  be  advanced  in  the  axial  direc- 

50  tion  into  the  cavity  to  eject  the  billet. 

6.  Pressing  apparatus  according  to  any  one  of 
claims  1  to  5,  CHARACTERISED  IN  THAT  said 
at  least  one  die  portion  separating  device  com- 

55  prises  a  first  jack  member  [122]  on  which  is 
mounted  as  many  gripping  members  [140]  as 
there  are  die  portions,  the  gripping  members 
being  arranged  each  to  grip  the  end  of  a  die 
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portion  when  the  first  jack  member  is  ad- 
vanced  towards  the  end  of  the  die,  and  actuat- 
ing  means  [152]  for  actuating  the  gripping 
members  to  move  the  die  portions  apart. 

7.  Pressing  apparatus  according  to  claim  6, 
CHARACTERISED  IN  THAT  the  actuating 
means  comprises  a  second  jack  member 
[152]. 

8.  Pressing  apparatus  according  to  claim  7, 
CHARACTERISED  IN  THAT  the  first  jack 
member  is  provided  with  a  cylindrical  passage 
[156]  in  which  the  second  jack  member  is 
slidably  mounted. 

9.  Pressing  apparatus  according  to  any  one  of 
claims  7  to  9,  CHARACTERISED  IN  THAT  the 
gripping  members  and  the  ends  of  the  die 
portions  are  provided  with  interlocking  forma- 
tions  [170]  by  means  of  which  the  die  portions 
are  gripped  by  the  gripping  members. 

10.  Pressing  apparatus  according  to  any  one  of 
claims  5  to  9,  CHARACTERISED  IN  THAT  the 
apparatus  includes  two  said  die  portion  sepa- 
rating  devices  [118,  120]  which,  when  the  die 
is  in  the  billet  removing  position,  are  located 
one  at  each  end  of  the  die,  one  of  said  die 
separating  devices  being  provided  with  a  bore 
[151]  through  which  the  further  ram  can  pass 
when  it  is  advanced  into  the  cavity,  the  other 
of  said  die  separating  devices  being  provided 
with  a  bore  [151]  through  the  billet  can  pass 
when  it  is  ejected  from  the  cavity. 

Patentanspruche 

1.  PreBapparat  zum  Pressen  von  Metallspane  in 
Barrenform,  einschlieBlich  einer  Matrize  [70] 
mit  mindestens  zwei  Matrizenteilstucken  [80], 
die  so  in  einer  Arbeitsstellung  montiert  werden 
konnen,  daB  sie  entlang  der  Achsenrichtung 
einen  Hohlraum  [78]  bilden.  In  diesen  Hohl- 
raum  kann  entlang  der  Achsenrichtung  minde- 
stens  eine  Verdichtungsramme  [20]  geschoben 
werden,  urn  die  Spane,  die  zur  Barrenformung 
in  den  Hohlraum  bzw.  in  die  Bandage  inner- 
halb  des  Hohlraums  gefullt  wird,  zusammenzu- 
pressen.  Zum  Apparat  gehort  ebenfalls  minde- 
stens  eine  Hulse  [72],  die  uber  der  Matrize  in 
einer  Halteposition  so  angebracht  ist,  daB  sie 
die  Matrizenteilstucke  umschlieBt  und  in  der 
Arbeitsstellung  halt,  und  weiterhin  eine  Lose- 
vorrichtung  [108],  urn  die  Hulse  in  Achsenrich- 
tung  aus  der  Halteposition  zu  bewegen,  so  daB 
die  Matrizenteilstucke  sich  im  rechten  Winkel 
zur  Achsenrichtung  auseinanderbewegen  kon- 

nen.  Zusatzlich  umfaBt  der  Apparat  mindestens 
eine  Trennvorrichtung  fur  die  Matrizenteilstuk- 
ke  [118,  120],  damit  die  Matrizenteilstucke 
senkrecht  zur  Achsenrichtung  auseinanderbe- 

5  wegt  werden  konnen.  Der  Apparat  ist  DA- 
DURCH  GEKENNZEICHNET,  DASS  minde- 
stens  eine  Trennvorrichtung  fur  die  Matrizent- 
eilstucke,  wie  obengenant,  beweglich  ist  und 
zwischen  der  Greifposition,  in  der  sie  sich  am 

io  Ende  eines  Matrizenteilstucks  befindet  und  in 
der  sie  das  Endstuck  [92]  mindestens  eines 
Matrizenteilstucks  greift,  und  der  zuruckgezo- 
genen  Position,  in  der  es  sich  gegenuber  dem 
Ende  der  genannten  Matrize  in  einer  Stellung 

is  befindet,  die  entlang  der  Achse  einen  Zwi- 
schenraum  bildet,  hin-  und  herbewegt  werden 
kann. 

2.  PreBapparat  entsprechend  Patentanspruch  1 
20  und  DADURCH  GEKENNZEICHNET,  DASS 

die  Matrize  [70]  und  die  Hulse  [72]  auf  einer 
Halterung  angebracht  sind.  Zudem  ist  dieser 
Apparat  mit  einer  Gelenkvorrichtung  [116]  aus- 
gestattet,  urn  so  die  Halterung  von  der  Barren- 

25  preBposition,  in  der  die  PreBramme  [20]  mit 
dem  Hohlraum  [78]  in  einer  Linie  ausgerichtet 
wird,  zur  Barrenentnahmeposition,  in  der  die 
PreBramme  in  einem  Winkel  zum  Hohlraum 
ausgerichtet  wird,  hin-  und  herdrehen  zu  kon- 

30  nen.  Daruber  hinaus  gehort  eine  Vorrichtung 
[174]  zu  dem  Apparat,  mit  der  der  Barren  in 
der  Barrenentnahmeposition  aus  der  Matrize 
entfernt  werden  kann. 

35  3.  PreBapparat  entsprechend  Patentanspruch  1 
bzw.  2  und  DADURCH  GEKENNZEICHNET, 
DASS  der  Hohlraum  [78]  zwei  Offnungen  hat, 
die  an  einander  gegenuberliegenden  Enden 
der  Matrize  hervortreten  [94],  und  durch  die 

40  die  einander  gegenuberliegenden  PreBrammen 
[20]  in  den  Hohlraum  geschoben  werden  kon- 
nen.  Zudem  befinden  sich  an  der  AuBenober- 
flache  der  Matrize  zwei  konisch  zulaufende 
Teilstucke  [90],  die  sich  jeweils  entlang  der 

45  horizontalen  Achse  von  der  Matrizenmitte  bzw. 
der  vertikalen  Achse  der  Matrize  in  Richtung 
auf  beide  Matrizenenden  [94]  nach  innen  ver- 
jungen.  Die  beiden  genannten  Hulsen  [72],  die 
zum  Apparat  gehoren  und  jeweils  uber  die 

50  sich  verjungenden  Teilstucke  montiert  werden, 
haben  eine  Innenoberflache,  die  sich  komple- 
mentar  zu  dem  konisch  zulaufenden  Teilstuck, 
uber  das  die  Hulsen  montiert  werden,  verjungt. 
Jede  Hulse  hat  eine  Achsenlange,  die  im  we- 

55  sentlichen  der  des  konisch  zulaufenden  Teil- 
stucks  entspricht,  uber  die  sie  montiert  wird. 
Die  Losevorrichtung  [108]  ist  so  angelegt,  daB 
die  Hulsen  in  Achsenrichtung  voneinander  weg 
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bewegt  werden  konnen. 

4.  PreBapparat  entsprechend  Patentanspruch  3 
und  DADURCH  GEKENNZEICHNET,  DASS 
zur  Halterung  ein  Gehause  [74]  gehort,  in  dem 
die  Hulsen  [72]  schiebbar  angebracht  sind.  Die 
Losevorrichtung  enthalt  mindestens  ein  Winde- 
element  [108],  das  so  in  dem  Gehause  veran- 
kert  ist,  daB  es  die  Hulsen  voneinander  weg 
bewegen  kann. 

5.  PreBapparat  entsprechend  eines  der  Patentan- 
spruche  2  bis  4,  der  DADURCH  GEKENN- 
ZEICHNET  IST,  DASS  die  Entnahmevorrich- 
tung  fur  den  Barren  eine  weitere  Ramme  bein- 
haltet,  die  in  Achsenrichtung  in  den  Hohlraum 
geschoben  werden  kann,  urn  den  Barren  zu 
entfernen. 

6.  PreBapparat  entsprechend  eines  der  Patentan- 
spruche  1  bis  5,  der  DADURCH  GEKENN- 
ZEICHNET  IST,  DASS  zumindestens  eine 
Trennvorrichtung  fur  Matrizenteilstucke,  wie 
obengenannt,  ein  erstes  Windeelement  enthalt 
[122],  auf  das  so  viele  Greifglieder  [140]  mon- 
tiert  werden,  wie  Matrizenteilstucke  vorhanden 
sind.  Die  Greifglieder  sind  so  angebracht,  daB 
jedes  das  Ende  eines  Matrizenteilstucks  greift, 
wenn  das  erste  Windeelement  in  Richtung  auf 
das  Ende  der  Matrize  bewegt  wird.  Zu  dem 
PreBapparat  gehort  ebenfalls  eine  Betatigungs- 
vorrichtung  [152],  mit  der  die  Greifglieder  die 
Matrizenteile  auseinanderbewegen  konnen. 

7.  PreBapparat  entsprechend  Patentanspruch  6 
und  DADURCH  GEKENNZEICHNET,  DASS 
die  Betatigungsvorrichtung  ein  zweites  Winde- 
element  beinhaltet  [152]. 

8.  PreBapparat  entsprechend  Patentanspruch  7 
und  DADURCH  GEKENNZEICHNET,  DASS 
das  erste  Windeelement  mit  einer  zylindri- 
schen  Passage  [156]  ausgestattet  ist,  in  der 
das  zweite  Windeelement  schiebbar  montiert 
ist. 

Matrizenteilstucke  enthalt,  die  sich  jeweils  an 
den  beiden  Enden  der  Matrize  befinden,  wenn 
die  Matrize  sich  in  der  Barrenentnahmeposition 
befindet.  Eine  dieser  Trennvorrichtungen  ist 

5  mit  einer  Bohrung  [151]  ausgestattet,  durch  die 
eine  weitere  Ramme  passieren  kann,  wenn  sie 
in  den  Hohlraum  geschoben  wird.  Die  andere 
Trennvorrichtung  ist  mit  einer  Bohrung  [151] 
ausgestattet,  durch  die  der  Barren  passieren 

io  kann,  wenn  er  aus  dem  Hohlraum  entfernt 
wird. 

Revendicatlons 

is  1.  Appareil  de  compression  congu  pour  compri- 
mer  les  riblons  en  billettes,  comprenant  un 
moule  [70]  compose  d'au  moins  deux  matrices 
[80]  qui  peuvent  etre  montees  ensemble  dans 
une  position  de  travail  de  maniere  a  former 

20  une  cavite  [78]  le  long  de  I'axe,  sur  laquelle  au 
moins  un  coulisseau  de  compression  [20]  peut 
etre  avance  pour  comprimer  les  riblons  inseres 
dans  la  cavite  ou  dans  une  enveloppe  montee 
dans  la  cavite  pour  former  une  billette  ;  au 

25  moins  un  manchon  [72]  qui  peut  etre  montee 
sur  le  moule  dans  une  position  de  fixation 
entourant  ainsi  les  matrices  et  les  maintenant 
ensemble  dans  la  position  de  travail  ;  un 
moyen  de  declenchement  [108]  qui  permet  de 

30  deplacer  le  manchon  dans  la  direction  axiale 
depuis  la  position  de  fixation  pour  permettre 
aux  matrices  de  s'ecarter  en  sens  transversal 
par  rapport  a  la  direction  axiale  ;  au  moins  un 
dispositif  de  separation  des  matrices  [118, 

35  120]  pour  ecarter  les  matrices  en  sens  trans- 
versal  par  rapport  a  la  direction  de  I'axe  ; 
CARACTERISE  EN  CE  QUE  au  moins  un  dis- 
positif  de  separation  de  matrices  comme  men- 
tionne  ci-dessus  est  deplagable  entre  une  po- 

40  sition  de  serrage  du  moule  dans  laquelle  il  est 
adjacent  a  une  extremite  du  moule  et  serre 
une  extremite  [92]  d'au  moins  une  des  matri- 
ces  et  une  position  de  retrait  dans  laquelle  il 
est  espace  axialement  depuis  ladite  extremite 

45  du  moule. 

9.  PreBapparat  entsprechend  eines  der  Patentan- 
spruche  7  bis  9,  der  DADURCH  GEKENN- 
ZEICHNET  IST,  DASS  die  Greifglieder  und  die 
Endstucke  der  Matrizenteilstucke  mit  ineinan- 
dergreifenden  Elementen  [170]  ausgerustet 
sind,  uber  die  die  Matrizenteilstucke  von  den 
Greifgliedern  ergriffen  werden. 

10.  PreBapparat  entsprechend  eines  der  Patentan- 
spruche  5  bis  9,  der  DADURCH  GEKENN- 
ZEICHNET  IST,  DASS  der  Apparat  zwei  der 
genannten  Trennvorrichtungen  [118,  120]  fur 

2.  Appareil  de  compression  selon  la  revendication 
1  CARACTERISE  EN  CE  QUE  le  moule  [70]  et 
le  manchon  [72]  sont  montes  sur  un  support 

50  [74]  et  un  moyen  de  pivotement  [116]  est 
fourni  pour  que  le  support  puisse  pivoter  entre 
une  position  de  compression  de  billette  dans 
laquelle  le  coulisseau  de  compression  [20]  est 
aligne  avec  la  cavite  [78]  et  une  position  d'en- 

55  levement  de  la  billette  dans  laquelle  le  coulis- 
seau  de  compression  est  place  en  angle  par 
rapport  a  la  cavite,  le  moyen  [174]  etant  fourni 
pour  enlever  la  billette  du  moule  en  position 
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d'enlevement  de  la  billette. 

3.  Appareil  de  compression  selon  les  revendica- 
tions  1  ou  2  CARACTERISE  EN  CE  QUE  la 
cavite  [78]  possede  deux  ouvertures  qui  don- 
nent  sur  les  extremites  opposees  [94]  du  mou- 
le  et  au  travers  desquelles  les  coulisseaux  de 
compression  opposes  [20]  peuvent  etre  avan- 
ces  dans  la  cavite,  sachant  que  le  moule  pos- 
sede  une  face  exterieure  [88]  composee  de 
deux  portions  coniques  [90]  effilees  vers  I'inte- 
rieur  dans  la  direction  axiale  depuis  une  posi- 
tion  sur  ou  a  proximite  du  centre  longitudinal 
du  moule,  dont  une  vers  chaque  extremite  [94] 
du  moule,  sachant  que  lesdits  deux  manchons 
[72]  fournis  sont  chacun  montes  sur  une  des 
portions  coniques  ;possedant  chacun  une  face 
interieure  effilee  d'une  maniere  complementai- 
re  par  rapport  a  la  portion  conique  sur  laquelle 

7.  Appareil  de  compression  selon  la  revendication 
6  CARACTERISE  EN  CE  QUE  le  moyen  d'ac- 
tionnement  comprend  un  deuxieme  element 
de  soulevage  [152]. 

5 
8.  Appareil  de  compression  selon  la  revendication 

7  CARACTERISE  EN  CE  QUE  le  premier  ele- 
ment  de  soulevage  comprend  un  passage  cy- 
lindrique  [156]  dans  lequel  le  deuxieme  ele- 

io  ment  de  soulevage  est  monte  en  coulisse. 

9.  Appareil  de  compression  selon  une  quelcon- 
que  des  revendications  7  a  9  CARACTERISE 
EN  CE  QUE  les  elements  de  serrage  et  les 

is  extremites  des  matrices  comprennent  des  dis- 
positifs  d'enclenchement  [170]  au  moyen  des- 
quels  les  matrices  sont  serrees  par  les  ele- 
ments  de  serrage. 

20  10.  Appareil  de  compression  selon  une  quelcon- 
que  des  revendications  5  a  7  CARACTERISE 
EN  CE  QUE  I'appareil  comprend  lesdits  deux 
dispositifs  de  separation  des  matrices  [118, 
120]  lesquels  sont  situes  chacun  a  une  extre- 

25  mite  du  moule  lorsque  le  moule  est  en  position 
d'enlevement  de  la  billette,  I'un  desdits  dispo- 
sitifs  de  separation  des  matrices  possedant  un 
forage  [151]  au  travers  duquel  le  coulisseau 
supplemental  peut  passer  lorsqu'il  est  avan- 

30  ce  dans  la  cavite,  I'autre  desdits  dispositifs  de 
separation  des  matrices  possedant  un  forage 
[151]  au  travers  duquel  la  billette  peut  passer 
lorsqu'elle  est  ejectee  de  la  cavite. 

il  est  monte,  chaque  manchon  etant  d'une  Ion-  20 
gueur  axiale  egale  en  substance  a  celle  de  la 
portion  conique  sur  laquelle  il  est  monte,  le 
moyen  de  declenchement  [108]  etant  dispose 
de  maniere  a  eloigner  les  manchons  les  uns 
des  autres  dans  la  direction  axiale.  25 

4.  Appareil  de  compression  selon  la  revendication 
3  CARACTERISE  EN  CE  QUE  le  support  com- 
prend  un  chassis  [74]  dans  lequel  les  man- 
chons  [72]  sont  montes  en  coulisse  et  le  30 
moyen  de  declenchement  comprend  au  moins 
un  element  de  soulevage  [108]  fixe  sur  le 
chassis  et  place  de  maniere  a  soulever  les 
manchons  en  les  eloignant  les  uns  des  autres. 

35 
5.  Appareil  de  compression  selon  une  quelcon- 

que  des  revendications  2  a  4  CARACTERISE 
EN  CE  QUE  le  moyen  d'enlevement  de  la 
billette  comprend  un  coulisseau  supplementai- 
re  qui  peut  etre  avance  axialement  dans  la  40 
cavite  pour  ejecter  la  billette. 

6.  Appareil  de  compression  selon  une  quelcon- 
que  des  revendications  1  a  5  CARACTERISE 
EN  CE  QUE  au  moins  un  dispositif  de  separa-  45 
tion  de  matrices  comme  mentionne  ci-dessus 
comprend  un  premier  element  de  soulevage 
[122]  sur  lequel  sont  montes  autant  d'elements 
de  serrage  [140]  qu'il  y  a  de  matrices,  les 
elements  de  serrage  etant  chacun  places  de  50 
maniere  a  serrer  I'extremite  d'une  matrice  lors- 
que  le  premier  element  de  soulevage  est  avan- 
ce  vers  I'extremite  du  moule,  et  un  moyen 
d'actionnement  [152]  pour  manoeuvrer  les  ele- 
ments  de  serrage  de  maniere  a  ecarter  les  55 
matrices  les  unes  des  autres. 
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