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(54)  A  process  and  an  apparatus  for  forming  bales 

(57)  The  apparatus  may  be  installed  in  the  proxim- 
ity  of  a  hydraulic  press  having  a  bale  pressing 
chamber  (1)  provided  with  an  outlet  port  (3)  for 
pressed  bales  (20)  and  may  be  associated  with 
an  automatic  pressed  bale  binding  appliance.  It 
has  a  tubular  auxiliary  chamber  (10)  formed  by  a 
fixed  first  tubular  box  (11),  and  a  moving  sec- 
ond  tubular  box  (12)  which  may  slide  along  the 
outer  surface  of  the  first  box  (11).  There  are 
guide  members  (13,  14,  14a)  and  drive  means 
(15)  for  the  sliding  of  the  second  box  (12).  The 
tubular  auxiliary  chamber  (10)  is  provided  with 
open  opposite  end  ports  (17)  and  one  of  them  is 
facing  the  outlet  port  (3).  Between  them  there  is 
a  moving  gate  (3a). 
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The  invention  relates  to  a  process  for  forming 
bales  of  loose  materials,  comprising  a  prior  step  of 
forming  bales  pressed  in  a  hydraulic  press  provided 
with  a  pressing  chamber  having  an  outlet  port  for 
pressed  bales,  there  being  provided  a  gate  for  closing 
said  port. 

The  invention  also  relates  to  an  apparatus  for  the 
formation  of  bales  of  loose  materials  which:  (a)  is 
adapted  for  installation  in  the  proximity  of  a  hydraulic 
press  provided  with  a  pressing  chamber  having  an 
outlet  port  for  pressed  bales;  and  (b)  may  be  associ- 
ated  with  an  automatic  pressed  bale  binding  appli- 
ance. 

The  process  and  the  apparatus  are  directed  par- 
ticularly  to  obtaining  high  density  bales  of  urban 
waste  and  forage,  particularly  dehydrated  alfalfa, 
without  thereby  excluding  other  materials,  such  as 
waste  paper  and  textiles,  cardboard  packing  cases, 
plastics  and  the  like. 

US-A-  5,201,266  (Schmale  et  al.),  US-A- 
5,239,919  (Maki  etal.)  and  US-A-  5,247,881  (Rosser 
et  al.),  among  others,  disclose  horizontal  hydraulic 
presses  for  compacting  sundry  materials  in  bale  form 
to  facilitate  the  storage,  carriage  or  treatment  thereof. 
Such  presses  are  formed  by  a  horizontal  pressing 
chamber  in  communication  at  the  top  with  a  loading 
hopper  and  inside  which  there  moves  a  pressing  pis- 
ton  which  leads  and  compresses  the  material  against 
a  facing  wall  of  a  box  having  an  outlet  port  for  the 
formed  bale  perpendicular  to  the  pressing  direction, 
for  which  purpose  it  is  provided  with  an  ejector  piston 
which  feeds  the  pressed  bale  outwards  stepwise, 
whereby  the  bale  exits  by  successive  portions  for 
strapping  on  each  of  them.  This  means  that  during  the 
bale  exit  and  strapping  time,  the  press  piston  cannot 
form  another  bale  until  the  previous  one  has  been  re- 
moved. 

This  reduces  the  performance  of  the  press,  since 
there  is  a  downtime  forthe  simultaneous  removal  and 
strapping  during  which  the  press  piston  cannot  work. 

It  would  therefore  be  desirable  to  have  a  process 
in  which  the  binding  of  the  compacted  bale  did  not 
prevent  the  compacting  of  another  bale,  whereby  the 
downtimes  of  the  pressing  piston  would  be  avoided. 

With  a  view  to  achieving  the  above  purpose,  the 
process  of  the  invention  has  been  developed,  charac- 
terized  in  that  it  comprises  the  following  steps:  insert- 
ing  at  least  two  pressed  bales  in  a  tubular  auxiliary 
chamber,  formed  by  a  fixed  first  tubular  box  and  a 
moving  second  tubular  box,  adapted  to  slide  along  the 
outer  surface  of  the  first  box,  said  auxiliary  chamber 
having  a  port  facing  said  outlet  port;  closing  said  gate; 
retracting  said  second  box  on  the  first  box,  with  the 
consequent  gradual  uncovering  of  one  of  said  press- 
ed  bales;  binding  of  said  bale  as  said  uncovering 
takes  place;  removing  the  bound  bale;  extending  said 
second  box;  reopening  said  gate;  and  inserting  a  new 
pressed  bale  in  the  tubular  auxiliary  chamber;  with  re- 

start  of  the  cycle. 
In  turn,  the  apparatus  is  characterized  in  that  it  is 

provided  with  a  tubular  auxiliary  chamber  formed  by 
a  fixed  first  tubular  box,  fixedly  attached  to  a  fixed 

5  structure  for  attachment  to  said  chamber;  and  a  mov- 
ing  second  tubular  box  adapted  to  slide  along  the  out- 
er  surface  of  the  first  box,  there  being  guide  members 
and  drive  means  for  such  sliding  movements;  said 
tubular  auxiliary  chamber  having  open  opposite  end 

10  ports,  one  of  which  faces  said  outlet  port,  there  being 
a  movable  gate  between  both  facing  ports. 

To  facilitate  the  understanding  of  the  foregoing 
ideas,  there  is  described  hereinafter  one  embodiment 
of  the  invention,  with  reference  to  the  accompanying 

15  illustrative  drawings.  In  the  drawings: 
Figure  1  is  a  schematic  illustration  of  a  cross  sec- 

tion  on  a  horizontal  plane,  of  an  apparatus  for  carry- 
ing  out  the  process  of  the  invention. 

Figure  1a  schematically  shows  the  position  of  the 
20  apparatus  during  the  binding  step  of  the  outermost  of 

the  bales  lodged  in  the  auxiliary  chamber. 
Figure  2  is  a  schematic  perspective  view  of  the 

press  and  of  the  apparatus,  with  the  auxiliary  cham- 
ber  recoiled. 

25  Figure  3  is  a  side  elevation  view  of  the  apparatus 
according  to  the  invention. 

Figure  4  is  a  cross  section  view  on  the  line  IV-IV 
of  Figure  3. 

Figure  1  shows  a  conventional  horizontal  hy- 
30  draulic  press  installation,  in  which  the  apparatus  of 

the  invention,  allowing  the  claimed  process  to  be  car- 
ried  out,  has  been  installed. 

Said  installation  conventionally  comprises  a 
press  chamber  1  having  an  inlet  port  2  and  an  outlet 

35  port  3,  the  former  being  in  communication  with  a  load- 
ing  chamber  4,  into  which  there  opens  a  feed  hopper 
5  and  through  which  the  press  platen  6,  pushed  by  the 
press  piston  7,  moves,  while  the  outlet  port  3  faces  an 
ejector  plate  8,  driven  by  an  ejector  piston  9  which 

40  moves  through  the  press  chamber  1  in  a  direction  per- 
pendicular  to  that  of  the  press  piston  7.  The  press 
chamber  1  communicates  with  the  apparatus  of  the 
invention  through  a  movable  gate  3a  (Figure  2).  The 
apparatus  is  provided  with  a  tubular  auxiliary  cham- 

45  ber  1  0,  the  first  dimension  of  which  in  the  feed  direc- 
tion  of  the  ejector  piston  9,  is  greater  than  the  dimen- 
sion  in  the  same  direction  as  the  press  chamber  1. 

The  said  tubular  auxiliary  chamber  10  is  provided 
with  an  organization  allowing  the  value  of  the  said  first 

so  dimension  to  be  varied,  there  having  been  adopted, 
in  the  embodiment  described,  a  telescopic  structure 
formed  by  a  fixed  first  tubular  box  1  1  and  by  a  moving 
second  tubular  box  12,  capable  of  sliding  along  the 
outer  surface  of  the  first  box  11.  Such  sliding  move- 

55  ments  may  take  place  between  a  retracted  position 
(Figure  2)  in  which  the  second  box  12  is  surrounding 
the  first  box  11,  and  an  extended  position  (Figures  1, 
3  and  4)  in  which  the  second  box  12  extends  from  the 
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first  box  1  1  .  The  auxiliary  chamber  1  0  is  provided  with 
open  opposite  end  ports. 

The  fixed  first  tubular  box  11  is  fixedly  attached 
to  a  base  structure  11a  which  places  one  of  the  op- 
posite  open  ports  of  the  auxiliary  chamber  10  oppo-  5 
site  the  outlet  port  3  of  the  chamber  1  and  between 
both  ports  there  is  to  be  found  the  said  moving  gate 
3a. 

The  second  box  12  is  slidingly  supported  on  two 
guide  bars  13,  fixedly  mounted  to  the  base  structure  10 
11a,  on  which  respective  pairs  of  slide  members  14 
fixedly  attached  to  the  side  walls  of  the  second  box 
1  2.  They  may  be  replaced  by  or  cooperate  with  guided 
support  shoes  14a,  which  move  on  ways  of  the  base 
structure  11a.  15 

Furthermore,  the  second  box  12  is  moved  by  hy- 
draulic  cylinders  15  attached  at  one  end  to  the  base 
structure  11a  and  at  the  other  end  to  cantilever  brack- 
ets  16,  extending  in  front  of  the  outer  end  port  17  of 
the  moving  second  box  12.  The  said  guide  members  20 
and  driving  means  described  do  not  exclude  the  pos- 
sibility  of  using  a  rack,  screw  spindles  or  other  mech- 
anisms  for  carrying  out  this  movement. 

The  moving  second  box  12  has  fixedly  attached 
thereto  two  supports  18  in  projecting  fork  form,  ex-  25 
tending  outwardly  at  the  level  of  the  bottom  wall  from 
the  outer  edge  thereof  and  which  move  with  the  said 
second  box  12. 

The  outer  end  port  1  7  of  the  moving  second  box 
12  is  provided  with  a  conventional  automatic  bale  30 
binding  appliance  19,  using  wire,  string,  metal,  textile 
or  plastic  strapping.  Nevertheless,  the  invention  also 
comprises  the  case  in  which  this  appliance  is  not  fix- 
edly  attached  to  the  apparatus. 

The  process  of  the  invention  consists  of  com-  35 
pacting  a  first  high  density  bale  20a  in  the  press 
chamber  1  with  the  gate  3a  closed,  by  the  successive 
action  of  the  press  platen  6,  after  which,  said  gate  3a 
having  been  opened,  said  bale  is  inserted  in  the  aux- 
iliary  chamber  10  by  means  of  the  ejector  plate  8,  as  40 
shown  in  Figure  1  ,  at  which  time  the  formation  of  a 
new  bale  20b  is  initiated  in  the  press  chamber  1  .  Said 
new  bale  will  be  inserted  in  the  said  auxiliary  chamber 
1  0  pushing  the  bale  20a,  with  the  production  of  a  third 
bale  being  set  underway,  while  the  bale  20a  is  being  45 
bound  or  strapped  in  the  auxiliary  chamber  with  wire, 
string  or  strapping  by  means  of  the  automatic  binding 
appliance  19  which,  as  may  be  seen  in  Figure  1a,  is 
fed  over  the  bale  20a  by  movement  of  the  outer  box 
1  2  supporting  said  bale,  retained  by  the  bale  20b  and  50 
the  sliding  gate  3a,  along  the  supports  18. 

With  the  invention  it  is  obviously  possible  totally 
to  eliminate  the  downtimes  of  the  press  platen  6,  such 
that  while  one  bale  20a  is  being  bound,  the  press 
chamber  1,  thanks  to  the  sliding  gate  3a,  is  in  a  pos-  55 
ition  to  form  a  new  bale  20c,  at  the  same  time  as  an 
intermediate  bale  20b,  housed  in  said  auxiliary  cham- 
ber,  is  waiting  to  occupy  the  place  of  the  bale  20a 

once  bound,  ejecting  it  by  the  thrust  received  on  re- 
moving  the  bale  20c  by  means  of  the  ejector  plate  8 
which  finds  the  gate  3a  open. 

Since  the  movement  of  the  automatic  binding  ap- 
pliance  19  is  independent  of  the  movement  of  the 
ejector  plate  and  only  depends  on  the  movement  of 
the  outer  box  12,  the  number  of  bindings  may  be  se- 
lected  at  will,  without  a  loss  of  production. 

Thus,  with  the  process  and  apparatus  of  the  in- 
vention,  a  large  increase  in  the  performance  of  a  con- 
ventional  type  horizontal  hydraulic  press  is  achieved. 

Claims 

1.  -  A  process  for  forming  bales  of  loose  materials, 
comprising  a  prior  step  of  forming  bales  (20)  pressed 
in  a  hydraulic  press  provided  with  a  press  chamber  (1) 
having  an  outlet  port  (3)  for  pressed  bales  (20),  there 
being  provided  a  gate  (3a)  for  closing  said  port  (3), 
characterized  in  that  it  comprises  the  following  steps: 
inserting  at  least  two  pressed  bales  (20)  in  a  tubular 
auxiliary  chamber  (1  0),  formed  by  a  fixed  first  tubular 
box  (11  )  and  a  moving  second  tubular  box  (12),  adapt- 
ed  to  slide  along  the  outer  surface  of  the  first  box  (11), 
said  auxiliary  chamber  (1  0)  having  a  port  facing  said 
outlet  port  (3);  closing  said  gate  (3a);  retracting  said 
second  box  (12)  over  the  first  box  (11),  with  the  con- 
sequent  gradual  uncovering  of  one  of  said  pressed 
bales  (20);  binding  said  bale  as  said  uncovering  takes 
place;  removing  the  bound  bale;  extending  said  sec- 
ond  box;  reopening  said  gate;  and  inserting  a  new 
pressed  bale  in  the  tubular  auxiliary  chamber  (10), 
with  restart  of  the  cycle. 

2.  -  An  apparatus  for  forming  bales  of  loose  mate- 
rial  which:  (a)  is  adapted  for  installation  in  the  proxim- 
ity  of  a  hydraulic  press  provided  with  a  bale  pressing 
chamber  (1)  having  an  outlet  port  (3)  for  pressed 
bales  (20);  and  (b)  may  be  associated  with  an  auto- 
matic  pressed  bale  binding  appliance  (19),  character- 
ized  in  that  it  is  provided  with  a  tubular  auxiliary  cham- 
ber  (10)  formed  by  a  fixed  first  tubular  box  (11),  fix- 
edly  attached  to  a  fixed  structure  (11a)  for  attach- 
ment  to  said  chamber  (1);  and  a  moving  second  tub- 
ular  box  (12)  adapted  to  slide  along  the  outer  surface 
of  the  first  box  (11),  there  being  guide  members  (13, 
14,  14a)  and  drive  means  (15)  for  such  sliding  move- 
ments;  said  tubular  auxiliary  chamber  (10)  having 
open  opposite  end  ports  (17),  one  of  which  faces  said 
outlet  port  (3),  there  being  a  movable  gate  (3a)  be- 
tween  both  facing  ports. 

3.  -  The  apparatus  of  claim  2,  characterized  in  that 
said  automatic  pressed  bale  (20)  binding  appliance 
(19)  is  situated  in  an  area  of  the  exit  end  port  (17)  of 
the  second  box  (12). 

4.  -  The  apparatus  of  claim  2  or  claim  3,  charac- 
terized  in  that  it  is  provided  with  a  support  member 
(18)  for  the  bales  (20)  exiting  from  the  second  box 
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(12),  said  support  member  (18)  being  fixedly  attached 
to  said  moving  second  box  (1  2)  at  the  level  of  the  low- 
er  wall  thereof  and  projecting  from  the  outer  edge  of 
said  lower  wall. 

5.  -  The  apparatus  of  claim  4,  characterized  in  that  5 
said  support  member  is  fork-shaped  (18). 

6.  -  The  apparatus  of  anyone  of  claims  2  to  5, 
characterized  in  that  said  guide  members  comprise  at 
least  two  guide  bars  (1  3),  attached  to  said  fixed  struc- 
ture  (11a)  and  sliding  members  (14)  attached  to  said  10 
moving  second  box  (12)  which,  at  least  in  part,  sur- 
round  said  guide  bars  (13). 

7.  -  The  apparatus  of  claim  6,  characterized  in  that 
said  guide  members  (13,14)  are  complemented  by 
support  shoes  (14a)  moving  on  ways  located  on  said  15 
fixed  structure  (11a). 

8.  -  The  apparatus  of  anyone  of  claims  2  to  7, 
characterized  in  that  said  drive  means  comprise  hy- 
draulic  cylinders  (15)  which  associate  said  fixed 
structure  (11a)  with  said  moving  second  box  (12).  20 

9.  -  The  apparatus  of  claim  8,  characterized  in  that 
the  connection  between  said  hydraulic  cylinders  (15) 
and  said  moving  second  box  (12)  is  by  means  of  can- 
tilever  brackets  (16)  extending  in  front  of  the  end  port 
(1  7)  of  the  second  box  (1  2).  25 
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