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Description 

TECHNICAL  FIELD 

The  present  invention  relates  to  waste  collecting 
method  and  system  for  collecting  waste  produced  in 
a  building,  at  a  predetermined  location.  More  particu- 
larly,  the  invention  is  concerned  with  waste  collecting 
method  and  system  in  which  waste  produced  in  a 
mansion  building,  a  hospital,  an  office  building  or  the 
like  is  thrown  away  from  throwing  sections  arranged 
at  various  locations  within  the  building,  and  the 
thrown-away  waste  is  automatically  transported 
through  a  predetermined  transporting  path  provided 
in  the  building  and  is  accumulated  at  a  predetermined 
accumulating  location. 

BACKGROUND  ART 

Hitherto,  a  way  has  been  taken  in  which  waste 
produced  in  a  building  such  as  a  mansion  building  or 
the  like  is  filled  into  plastic  bags  or  plastic  buckets  by 
each  occupant  in  the  building,  and  the  bags  or  buck- 
ets  are  transported  by  human  power  to  a  waste 
accumulating  location  on  the  lower  floor  on  the  pres- 
cribed  waste  collecting  dates.  Further,  an  installation 
called  "dust  chute  system"  has  also  been  employed. 
The  dust  chute  system  is  of  a  vertically  extending  hole 
structure  in  which  a  dust  chute  extends  vertically 
through  a  building,  and  has  throwing  openings  at  res- 
pective  floors.  In  use  of  the  dust  chute,  each  occupant 
fills  waste  into  plastic  bags,  plastic  buckets  or  the  like, 
and  the  waste  is  thrown  away  into  the  dust  chute,  with 
the  waste  maintained  stored  in  the  bags  or  with  the 
waste  taken  out  of  the  buckets.  The  waste  falls  down 
to  the  lower  floor  and  is  accumulated. 

However,  the  conventional  waste  collecting 
method  as  described  above  has  various  problems. 

That  is,  according  to  the  above-mentioned  first 
conventional  method,  the  following  problems  arise. 

(1)  It  is  not  preferable  to  store  the  waste  within  a 
room  from  the  aesthetic  or  sanitary  point  of  view, 
in  a  rise  in  demand  that  secures  a  comfortable 
residential  space.  That  is,  there  are  anxieties 
about  occurrence  of  decomposition  and  offen- 
sive  smell,  contamination  and  the  like. 
(2)  Since  the  date  and  hour,  on  which  the  waste 
can  be  thrown  away,  are  restricted,  it  is  necessary 
to  store  the  waste  in  each  door  till  the  date  and 
hour.  Accordingly,  the  residential  space  is  restric- 
ted  by  space,  in  order  to  secure  the  storage  loca- 
tion. 
(3)  Since  the  waste  collecting  date  and  hour  are 
limited,  the  time  the  waste  is  thrown  away  is 
limited  for  occupants  and  this  is  inconvenient  for 
them. 
(4)  In  general,  the  waste  accumulating  location  is 
provided  in  the  vicinity  of  an  entrance  of  the  build- 

ing,  for  the  reason  that  a  garbage  wagon  is  readily 
accessible,  and  for  other  reasons.  However,  the 
waste  accommodated  in  the  bags  might  fre- 
quently  disperse  at  the  waste  accumulating  loca- 

5  tion  where  there  is  most  traffic.  This  is  insanitary 
and  is  not  preferable  also  from  the  aesthetic  view- 
point. 
(5)  In  case  particularly  of  a  multistory  building, 
the  distance  from  each  door  to  the  waste 

10  accumulating  location  increases,  and  prodigious 
labor  is  required  for  transportation  work  of  the 
waste. 
Moreover,  the  above-mentioned  second  conven- 

tional  method,  that  is,  the  method  according  to  the 
15  dust  chute  has  the  following  problems. 

(1)  The  waste  tends  to  disperse  within  the  dust 
chute  or  at  the  accumulating  location  on  the  lower 
floor,  causing  contamination,  bad  smell  and  the 
like. 

20  (2)  A  problem  arises  as  to  a  noise  produced  by  the 
waste  falling  down  through  the  dust  chute. 

DISCLOSURE  OF  THE  INVENTION 

25  The  invention  has  been  devised  in  view  of  the  fact 
that  the  conventional  waste  collecting  methods  have 
had  the  problems  as  discussed  above,  and  it  is  an 
object  of  the  invention  to  provide  waste  collecting 
method  and  system  in  which  it  is  possible  to  throw 

30  away  waste  at  each  location  within  a  building  at  any 
time  and  freely  without  waiting  time  and,  at  the  same 
time,  it  is  possible  to  reduce  labors  for  transporting  or 
collecting  the  waste,  and  which  are  sanitary  and  are 
preferable  from  the  aesthetic  point  of  view. 

35  In  order  to  achieve  the  above  object,  a  waste  col- 
lecting  system  according  to  the  invention  is  arranged 
such  that  throwing  devices  for  throwing  waste  are  pro- 
vided  respectively  at  various  locations  within  a  build- 
ing,  a  vertical  transport  pipe  is  provided  which 

40  communicates  with  these  throwing  devices,  and  a 
control  device  is  provided  in  the  vicinity  of  a  lower  end 
portion  of  the  vertical  transport  pipe  for  decelerating 
falling  speed  of  the  waste.  The  waste  is  accommo- 
dated  in  waste  containers  each  having  a  predeter- 

45  mined  configuration,  and  is  thrown  away  from  the 
throwing  devices.  The  hollow  portion  of  the  vertical 
transport  pipe  has  a  hollow  cross-section  slightly 
larger  than  the  outer  configuration  of  each  of  the 
waste  containers. 

so  The  waste  collecting  system  may  have  a  throwing 
device  which  serves  as  each  of  the  above-mentioned 
throwing  devices,  and  which  has  the  following  con- 
struction.  That  is,  the  throwing  device  comprises  a 
throwing  opening  arranged  a  predetermined  distance 

55  away  from  the  vertical  transport  pipe,  a  conveyer 
mechanism  for  conveying  the  waste  containers 
thrown  away  through  the  throwing  opening,  to  a  loca- 
tion  adjacent  the  vertical  transport  pipe,  and  a  throw- 
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ing  mechanism  for  throwing  away  the  waste  contain- 
ers  conveyed  to  a  terminating  end  of  the  conveyer 
mechanism,  into  the  vertical  transport  pipe.  Provision 
of  the  throwing  device  enables  the  waste  containers 
thrown  away  through  the  throwing  opening  to  be  tern-  5 
porarily  held,  and  to  be  thrown  into  the  vertical  trans- 
port  pipe  in  due  order.  Thus,  it  is  possible  to  avoid  that 
a  plurality  of  waste  containers  collide  against  each 
other  within  the  vertical  transport  pipe  to  cause  a  clog- 
ging  accident  or  the  like.  10 

Preferably,  the  throwing  mechanism  comprises  a 
charging  tube  arranged  at  the  terminating  end  of  the 
conveyer  mechanism  and  capable  of  closing  a  com- 
munication  opening  between  the  vertical  transport 
pipe  and  the  throwing  device  substantially  without  any  15 
gap,  and  pushing  means  capable  of  moving  the 
charging  tube  between  a  first  position  where  the 
charging  tube  closes  the  communication  opening  and 
a  second  position  where  the  charging  tube  is  spaced 
radially  outwardly  from  the  vertical  transport  pipe.  By  20 
the  charging  tube,  the  vertical  transport  pipe  is 
brought  to  a  configuration  having  a  hollow  portion  of 
a  fixed  circular  cross-section  including  a  portion 
which  normally  communicates  with  the  throwing 
device.  The  waste  container  can  be  thrown  into  the  25 
vertical  transport  pipe  in  such  a  manner  that  the 
charging  tube  is  pulled  to  the  second  position,  the 
waste  container  is  dropped  to  a  position  in  front  of  the 
charging  tube  and  on  the  side  of  the  vertical  transport 
pipe,  and  then  the  charging  tube  is  returned  to  the  first  30 
position. 

Further,  the  throwing  mechanism  may  comprise  a 
rotary  member  which  has  a  generally  cylindrical 
shape.  The  rotary  member  is  formed  at  its  circumfer- 
ence  with  a  plurality  of  accommodating  sections  35 
which  accommodate  the  waste  containers  one  by 
one.  Each  of  the  accommodating  sections  has  an 
inner  diameter  equal  to  that  of  the  vertical  transport 
pipe.  The  rotary  member  is  rotatable  about  a  rotary 
shaft  arranged  exteriorly  of  the  vertical  transport  40 
pipe.  As  the  rotary  member  rotates,  the  accommodat- 
ing  sections  are  brought  one  by  one  to  a  position 
coaxial  with  the  hollow  portion  of  the  vertical  transport 
pipe.  According  to  the  throwing  mechanism,  the  waste 
containers  can  be  thrown  into  the  vertical  transport  45 
pipe  in  such  a  manner  that  when  the  accommodating 
section  is  in  a  position  on  the  outside  of  the  vertical 
transport  pipe,  the  waste  container  is  caused  to  fall 
into  the  accommodating  section,  and  then  the  rotary 
member  is  rotated  about  the  rotary  shaft  to  bring  the  50 
accommodating  section  into  the  position  coaxial  to 
the  vertical  transporting  pipe. 

Further,  the  above  throwing  device  may  be  pro- 
vided  with  a  mechanism  in  which  when  the  waste  con- 
tainers  include  one  or  ones  having  a  defect  such  as  55 
breakage  or  the  like,  the  defective  one  or  ones  is  or 
are  detected,  and  is  or  are  discharged  out  of  the 
throwing  device.  By  provision  of  this  mechanism,  it  is 

made  possible  to  prevent  such  an  accident  that  the 
waste  containers  are  broken  within  the  vertical  trans- 
port  pipe  to  render  the  environment  filthy  and  to  hin- 
der  transportation. 

In  addition,  the  above  throwing  device  may  com- 
prise  a  device  in  which  it  is  inspected  whether  or  not 
a  closure  is  mounted  to  the  waste  container,  and  if  the 
closure  is  not  mounted  to  the  waste  container,  a  warn- 
ing  is  issued  or  the  waste  container  is  discharged  out 
of  the  throwing  device.  In  this  case,  it  is  possible  to 
beforehand  prevent  such  an  accident  that  the  waste 
container  is  broken,  or  the  waste  disperses  within  the 
vertical  transport  pipe,  which  might  occur  if  the  clos- 
ure  is  forgotten  to  be  mounted  to  the  waste  container. 

The  above-mentioned  control  device  has  the  fol- 
lowing  arrangement,  for  example.  That  is,  the  control 
device  comprises  pressure  measuring  means  moun- 
ted  in  the  vicinity  of  a  lower  end  of  the  vertical  trans- 
port  pipe  for  measuring  pressure  within  the  same,  a 
deceleration  pipe  having  a  diameter  smaller  than  that 
of  the  vertical  transporting  pipe  and  capable  of  releas- 
ing,  to  the  outside,  air  within  the  vertical  transport  pipe 
and  in  the  vicinity  of  the  lower  end  thereof,  an  air  dis- 
charge  section  provided  in  the  deceleration  pipe  and 
capable  of  adjusting  an  opening  degree  of  the  decel- 
eration  pipe,  and  a  control  mechanism  for  adjusting 
the  opening  degree  of  the  air  discharge  section  in 
accordance  with  the  pressure  measured  by  the  press- 
ure  masuring  means.  According  to  the  arrangement, 
when  the  waste  container  starts  to  fall  down  within  the 
vertical  transport  pipe,  the  pressure  within  the  vertical 
transport  pipe  below  the  waste  container  is 
measured,  the  gross  weight  of  the  waste  container  is 
calculated  on  the  basis  of  the  pressure,  and  the  open- 
ing  degree  of  the  air  discharge  section  is  adjusted  in 
accordance  with  the  gross  weight,  thereby  making  it 
possible  to  minutely  control  the  falling  speed  of  the 
waste  container. 

Alternatively,  the  control  device  may  have  the  fol- 
lowing  arrangement.  That  is,  the  controller  has  such 
an  arrangement  that  a  bypass  pipe  is  provided  along 
the  vertical  transport  pipe,  the  bypass  pipe  is  brought 
into  communication  with  the  vertical  transport  pipe  at 
two  upper  and  lower  locations,  a  blower  is  provided  in 
the  bypass  pipe,  air  within  the  vertical  transport  pipe 
is  drawn  by  the  blower  from  the  upper  communication 
bore,  and  the  drawn  air  is  discharged  from  the  lower 
communication  bore  into  the  vertical  transport  pipe. 
According  to  the  arrangement,  the  falling  speed  is 
decelerated  during  passage  of  the  waste  container 
between  the  upper  and  lower  communication  bores, 
because  the  waste  container  faces  upward  air  cur- 
rent.  If  the  velocity  of  the  ascending  air  current  is 
adjusted  by  the  blower,  it  is  possible  to  minutely  con- 
trol  the  falling  speed  of  the  waste  container. 

Further,  it  is  necessary  to  measure  the  falling 
speed  of  the  waste  container  as  described  above,  but, 
preferably,  the  falling  speed  is  measured  by  a  plurality 
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of  phototubes  which  are  arranged  at  the  inner  surface 
of  the  vertical  transport  pipe. 

After  the  waste  container  reaches  the  lower  end 
of  the  vertical  transporting  pipe,  the  waste  container 
may  be  discharged  out  of  the  pipe  at  the  lower  end  5 
thereof.  Further,  the  arrangement  may  be  such  that 
the  lower  end  of  the  vertical  transport  pipe  communi- 
cates  with  a  horizontal  transport  pipe,  in  which  air  is 
fed  into  the  horizontal  transport  pipe  by  a  blower,  or 
air  is  discharged  out  of  the  horizontal  transport  pipe,  10 
to  thereby  forcibly  deliver  the  waste  container  to  the 
waste  accumulating  location  (in  the  specification  and 
claims,  "forcible  delivering"  represents  means  for 
feeding  air  into  the  pipe  orfor  drawing  and  discharging 
air  from  the  pipe,  thereby  delivering  objects  within  the  15 
pipe.  Thus,  the  waste  collecting  system  can  also  be 
arranged  such  that  a  plurality  of  vertical  transporting 
pipes  are  provided  within  the  building  and  are  connec- 
ted  to  a  single  horizontal  transport  pipe,  thereby 
accumulating  the  entire  waste  thrown  away  within  the  20 
building,  to  a  single  location. 

The  gist  of  the  waste  collecting  method  according 
to  the  invention  will  be  described  below.  It  is  to  be 
noted,  however,  that  the  description  of  some  of  func- 
tions  and-  advantages  of  the  method,  which  are  appa-  25 
rentfrom  the  description  of  the  above  waste  collecting 
system,  will  be  omitted. 

The  waste  collecting  method  according  to  the 
invention  comprises  the  steps  of: 

(a)  accommodating  waste  into  predetermined  30 
waste  containers  each  having  a  given  configu- 
ration; 
(b)  throwing  the  waste  containers  into  throwing 
devices  arranged  within  a  building; 
(c)  delivering  the  waste  containers  through  a  ver-  35 
tical  transporting  pipe  which  is  connected  to  the 
throwing  devices  and  which  extends  substantially 
vertically  so  as  to  bring  floors  of  the  building  into 
vertical  communication  with  each  other;  and 
(d)  controlling  falling  speed  of  the  waste  container  40 
by  adjustment  of  pressure  within  the  vertical 
transport  pipe  or  adjustment  of  air  current 
velocity,  wherein  the  vertical  transporting  pipe 
has  a  hollow  portion  which  has  a  hollow  cross- 
section  slightly  larger  than  an  outer  configuration  45 
of  the  waste  container. 
Further,  the  waste  collecting  method  of  the  inven- 

tion  may  include  the  throwing  step  in  which  the  waste 
containers  thrown  away  from  the  throwing  device  are 
received  and  held  before  the  waste  containers  reach  50 
the  vertical  transport  pipe,  and  are  successively  drop- 
ped  under  such  control  as  not  to  give  rise  to  collision, 
clogging  or  the  like. 

The  above  throwing  step  may  include  the  step  in 
which  if  the  waste  containers  include  one  or  ones  hav-  55 
ing  a  defect  such  as  breakage  or  the  like,  the  defective 
one  or  ones  is  or  are  detected,  and  is  or  are  dis- 
charged  out  of  the  throwing  device. 

Further,  the  above  throwing  step  may  include  the 
step  in  which  it  is  inspected  whether  or  not  a  closure 
is  mounted  to  the  waste  container,  and  if  the  closure 
is  not  mounted  to  the  waste  container,  a  warning  is 
issued  or  the  waste  container  is  discharged  out  of  the 
throwing  device. 

The  above-mentioned  controlling  step  may 
include  the  following  steps,  for  example.  That  is,  the 
controlling  step  includes  the  step  of  measuring  press- 
ure  within  the  vertical  transport  pipe  and  in  the  vicinity 
of  a  lower  end  thereof,  and  the  step  of  releasing  air, 
to  the  outside,  within  the  vertical  transport  pipe  and  in 
the  vicinity  of  the  lower  end  thereof  in  response  to  the 
measured  pressure. 

Alternatively,  the  above  controlling  step  may 
include  the  following  step.  That  is,  the  controlling  step 
includes  the  step  of  drawing  air  at  an  upper  location 
within  the  vertical  transport  pipe  and  discharging  the 
drawn  air  to  a  lower  location  within  the  vertical  trans- 
port  pipe. 

After  the  waste  container  reaches  the  lower  end 
of  the  vertical  transporting  pipe,  the  waste  container 
may  be  discharged  out  of  the  pipe  at  the  lower  end 
thereof.  Alternatively,  the  steps  may  be  continued,  of 
bringing  the  lower  end  of  the  vertical  transport  pipe 
into  communication  with  a  horizontal  transport  pipe, 
and  feeding  air  into  the  horizontal  transport  pipe  by  a 
blower,  or  discharging  air  out  of  the  horizontal  trans- 
port  pipe,  to  thereby  forcibly  deliver  the  waste  con- 
tainer  to  the  waste  accumulating  location  (in  the 
specification  and  claims,  "forcible  delivering"  repre- 
sents  means  for  feeding  air  into  the  pipe  or  for  drawing 
and  discharging  air  from  the  pipe,  thereby  delivering 
objects  within  the  pipe.  Thus,  the  above  waste  collect- 
ing  method  can  also  be  continued  to  a  horizontal 
waste  transportation  method,  such  that  the  entire 
waste  thrown  away  within  the  building  is  accumulated 
to  a  single  location. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  conceptional  view  showing  the  entirety 
of  an  embodiment  regarding  a  waste  collecting 
system  according  to  the  invention; 
Fig.  2  is  a  conceptional  view  showing  a  first 
embodiment  of  a  throwing  device; 
Fig.  3  is  a  conceptional  view  showing  a  waste 
container  in  the  vicinity  of  the  throwing  device; 
Fig.  4  is  a  conceptional  view  showing  a  second 
embodiment  of  the  throwing  device; 
Figs.  5  and  6  are  conceptional  views  showing  a 
pushing  mechanism  of  the  throwing  device; 
Figs.  7  and  8  are  conceptional  views  showing 
another  embodiment  of  the  throwing  device; 
Figs.  9  and  10  are  conceptional  views  showing 
still  another  embodiment  of  the  throwing  device; 
Fig.  11  is  a  conceptional  view  showing  another 
embodiment  of  a  falling  velocity  control  device; 
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Figs.  12  through  14  are  flow  charts  showing  con- 
trol  methods;  and 
Fig.  15  is  a  flow  chart  showing  a  control  method 
of  controlling  throwing  of  waste  containers  into 
the  same  vertical  transport  pipe. 

BEST  MODE  FOR  CARRYING  OUT  THE 
INVENTION 

Preferred  modes  of  the  invention  will  be  des- 
cribed  in  detail  below  with  reference  to  the  accom- 
panying  drawings. 

Fig.  1  shows  the  entirety  of  a  waste  collecting  sys- 
tem  according  to  a  preferred  embodiment  of  the 
invention.  In  the  figure,  the  reference  numeral  1 
denotes  a  waste  collecting  system.  This  waste  collect- 
ing  system  comprises  throwing  devices  3,  3  provided 
at  respective  floors  of  a  multistory  building,  a  vertical 
transport  pipe  4  so  arranged  as  to  communicate  with 
the  throwing  devices  3,  3,  a  horizontal  transport  pipe 
5  connected  to  a  lower  end  of  the  vertical  transport 
pipe  4  and  laid  down  in  a  generally  horizontal  plane, 
a  reservoir  6  connected  to  one  end  of  the  horizontal 
transport  pipe  5  adjacent  a  waste  accumulating  loca- 
tion,  a  separator  7  connected  in  the  vicinity  of  the  one 
end  of  the  horizontal  transport  pipe  5,  and  a  blower  8 
connected  to  the  horizontal  transport  pipe  5  through 
the  separator  7. 

As  shown  in  Fig.  1  ,  a  waste  container  2  is  com- 
posed  of  a  container  body  2a  in  the  form  of  an  inver- 
ted  circular  truncated  cone,  and  a  closure  2b  fixedly 
mounted  to  an  opening  at  an  upper  end  of  the  con- 
tainer  body  2a  so  as  to  be  capable  of  being  opened 
and  closed.  The  waste  container  2  is  formed  of  an 
inexpensive  and  combustible  material  such  as  mol- 
ded  waste  paper  or  the  like,  and  is  disposable. 

On  the  other  hand,  the  vertical  transport  pipe  4  is 
in  the  form  of  a  hollow  cylinder  having  the  same 
diameter  except  for  the  vicinity  of  the  lower  end  por- 
tion.  The  vertical  transport  pipe  4  has  an  inner  diame- 
ter  larger  than  an  outer  diameter  of  the  waste 
container  2.  The  lower  end  portion  of  the  vertical 
transport  pipe  4  is  smaller  in  diameter  than  an  upper 
portion  thereof.  The  inner  diameter  in  the  vicinity  of 
the  lower  end  portion  is  only  slightly  larger  than  the 
outer  configuration  of  the  waste  container. 
Accordingly,  when  the  waste  container  2  is  accommo- 
dated  in  the  vertical  transport  pipe  4,  a  slight  gap  is 
left  between  them.  The  horizontal  transport  pipe  5 
also  has  a  constant  inner  diameter  through  its  entire 
length,  like  the  vertical  transport  pipe  4. 

The  container  body  2a  of  the  waste  container  2  is 
placed  in  each  door,  and  waste  is  received  in  the  con- 
tainer  body  2a.  When  the  container  body  2a  is  filled 
with  the  waste,  the  closure  2b  is  fixedly  mounted  to 
the  container  body  2a  to  sealingly  close  the  same.  In 
this  state,  the  waste  is  thrown  together  with  the  waste 
container  2  from  the  throwing  device  3. 

By  the  way,  the  throwing  device  3  is  provided  with 
a  throwing  arrangement  in  which  a  plurality  of  waste 
containers  2  are  temporarily  stored,  and  these  waste 
containers  are  automatically  thrown  into  the  vertical 

5  transport  pipe  4.  Since  the  plurality  of  waste  contain- 
ers  2  can  temporarily  be  stored  within  the  throwing 
arrangement,  it  is  possible  to  throw  the  waste  contain- 
ers  2  into  the  vertical  transport  pipe  4  in  due  order 
even  if  a  large  number  of  waste  containers  2  are 

10  thrown  into  the  throwing  device  3  for  a  short  period  of 
time.  This  can  prevent  a  clogging  accident  of  the 
waste  containers  within  the  waste  collecting  system  1  , 
and  can  improve  the  transportation  efficiency  of  the 
waste  containers  2.  In  particular,  if  control  means  (not 

15  shown)  is  provided  for  controlling  the  throwing  oper- 
ation  of  the  waste  containers  due  to  the  throwing 
devices,  the  throwing  operation  of  the  waste  contain- 
ers  2  is  carried  out  in  due  order  by  the  control  means 
so  that  even  if  a  large  number  of  waste  containers  2 

20  are  thrown  away  at  a  time  at  a  plurality  of  floors,  the 
operation  of  the  waste  collecting  system  1  can  be 
made  smooth.  The  waste  collecting  system  com- 
prises  closures  each  having  the  same  configuration  of 
the  wall  surface  forming  the  vertical  transport  pipe  4. 

25  The  arrangement  is  such  that  except  when  the  waste 
containers  2  are  thrown  into  the  vertical  transport  pipe 
4,  the  closures  close  respectively  communication 
openings  through  which  the  waste  collecting  system 
communicates  with  the  vertical  transport  pipe  4. 

30  Accordingly,  except  when  the  waste  containers  2  are 
thrown  into  the  vertical  transport  pipe  4,  the  cross- 
section  of  the  vertical  transport  pipe  4  has  a  uniform 
circular  shape.  This  arrangement  is  effective  to  rest- 
rain  a  noise  generated  during  falling  of  the  waste  con- 

35  tainer  2  through  the  vertical  transport  pipe  4.  That  is, 
if  the  vertical  transport  pipe  4  has  a  portion  nonuni- 
form  in  cross-section,  a  problem  might  arise  that  an 
intensive  noise  is  produced  when  the  waste  container 
2  passes  through  the  portion. 

40  Embodiments  of  the  above  throwing  device  will 
be  described  in  detail  below  with  reference  to  the 
accompanying  drawings. 

Figs.  2  and  3  show  an  embodiment  of  a  throwing 
device  40.  In  Fig.  2,  the  reference  numeral  4  denotes 

45  the  vertical  transport  pipe  4  which  is  so  arranged  as 
to  extend  through  each  floor  of  the  building.  The 
throwing  device  40  is  composed  of  principal  compo- 
nents  which  include  a  conveyer  mechanism  45  for 
conveying  the  waste  containers  2,  an  inspecting 

so  mechanism  46  arranged  to  be  connected  midway  of 
the  conveyer  mechanism  45,  and  a  throwing  mechan- 
ism  47  arranged  to  be  connected  to  a  terminating  end 
of  the  conveyer  mechanism  45. 

The  conveyer  mechanism  45  comprises  a  roller 
55  conveyer  50  which  is  arranged  horizontally  toward  the 

vertical  transport  pipe  4  at  a  location  slightly  higher 
than  a  location  where  an  opening  41  a  is  formed  in  the 
vertical  transport  pipe  4.  The  roller  conveyer  50  is 

5 
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covered  with  a  housing  51.  Defined  between  a  top 
wall  51a  of  the  housing  51  and  the  roller  conveyer  50 
is  a  transportation  passageway  T  having  a  height 
which  enables  the  upstanding  waste  containers  2  to 
pass.  Further,  a  throwing  opening  52  for  the  waste 
containers  2  is  formed  on  the  side  of  an  end  of  the 
housing  51  remote  from  the  opening  41a  in  such  a 
fashion  that  an  initial  end  50a  of  the  roller  conveyer  50 
is  exposed  at  the  throwing  opening  52.  The  inspecting 
mechanism  46  is  connected  to  a  portion  of  the  roller 
conveyer  50  adjacent  the  throwing  opening  52,  while 
the  throwing  mechanism  47  is  connected  to  a  portion 
of  the  roller  conveyer  50  adjacent  the  vertical  trans- 
port  pipe  4. 

The  above  inspecting  mechanism  46  is  com- 
posed  of  first  guide  bars  55  and  55  which  are 
arranged  horizontally  at  a  location  above  the  initial 
end  50a  of  the  roller  conveyer  50  and  slightly  lower 
than  the  elevation  of  the  closures  of  the  respective 
upstanding  waste  containers  2,  a  detecting  opening 
56  which  is  formed  by  omission  of  a  portion  of  the  rol- 
ler  conveyer  below  the  first  guide  bars  55  and  55  and 
through  which  the  waste  containers  2  can  pass,  a  deli- 
very  passage  57  defined  below  the  detecting  opening 
56,  and  a  delivery  conveyer  58  arranged  at  a  bottom 
of  the  delivery  passage  57.  The  arrangement  is  such 
that  the  spacing  between  the  first  guide  bars  55  and 
55  is  set  to  a  value  enabling  the  upstanding  waste 
containers  2  to  pass  between  the  guide  bars  55  and 
55  so  that  during  passage  of  the  waste  containers  2, 
their  respective  closures  2b  can  be  supported  by  the 
first  guide  bars  55  and  55  and  the  waste  containers  2 
can  depend  from  the  first  guide  bars  55  and  55. 

On  the  other  hand,  the  roller  conveyer  50  has  a 
terminating  end  50b  which  is  located  short  of  the  ver- 
tical  transport  pipe  4  so  that  a  falling  opening  70, 
through  which  the  waste  container  2  can  pass  verti- 
cally,  is  defined  between  the  terminating  end  50b  and 
the  vertical  transport  pipe  4.  Second  guide  bars  71 
and  71  are  arranged  horizontally  above  the  falling 
opening  70.  The  second  guide  bars  71  and  71  are 
supported  by  a  drive  mechanism  (not  shown)  in  such 
a  manner  that  the  spacing  between  the  bars  is  adjust- 
able. 

The  above  throwing  mechanism  47  is  arranged 
below  the  falling  opening  70  and  is  composed  of  a 
moving  passage  72  communicating  with  the  opening 
41a  of  the  vertical  transport  pipe  4,  a  pusher  plate  73 
arranged  to  be  movable  toward  the  opening  41a 
through  the  moving  passage  72,  and  pushing  means 
such  as  a  cylinder  or  the  like  for  moving  the  pusher 
plate  73. 

An  inspection  opening  75  is  formed  in  a  portion 
of  the  top  wall  51  a  of  the  housing  51  above  the  detect- 
ing  opening  56.  A  first  access  door  76  is  arranged  at 
the  inspecting  opening  75  in  such  a  fashion  as  to  be 
capable  of  being  opened  and  closed.  An  inspection 
opening  77  is  formed  in  a  portion  of  the  top  wall  51a 

above  the  falling  opening  70.  A  second  access  door 
78  is  arranged  at  the  inspection  opening  77  in  such  a 
fashion  as  to  be  capable  of  being  opened  and  closed. 

A  case  where  the  above  arrangement  is 
5  employed  to  throw  the  waste  into  the  vertical  trans- 

port  pipe  4  will  next  be  described. 
The  waste  discharged  at  each  location  within  the 

building  is  accommodated  in  the  body  2a  of  the  waste 
container  2  and,  subsequently,  the  closure  2b  is 

10  fixedly  mounted  to  the  body  2a  to  sealingly  close  the 
same.  In  throwing-away  of  the  waste  container  2,  a 
user  transports  the  waste  container  2  to  the  throwing 
opening  52  provided  at  each  floor  and,  subsequently, 
mounts  the  waste  container  2  onto  the  initial  end  50a 

15  of  the  roller  conveyer  50.  The  roller  conveyer  50  deli- 
vers  the  waste  container  2  to  the  right  as  viewed  in 
Fig.  3. 

In  the  course  of  delivery,  the  waste  container  2 
first  passes  between  the  first  guide  bars  55  and  55  of 

20  the  inspecting  mechanism  46.  As  the  waste  container 
2  passes  between  the  first  guide  bars  55  and  55,  the 
closure  2b  rides  onto  the  upper  surfaces  of  the  res- 
pective  guide  bars  55  and  55  so  that  as  the  waste  con- 
tainer  2  passes  above  the  inspection  opening  56,  the 

25  body  2a  is  hung  from  the  guide  bars  55  and  55.  Thus, 
if  the  closure  2b  is  not  mounted  to  the  body  2a  of  the 
waste  container  2,  or  if  mounting  of  the  closure  2b  is 
insufficient,  the  waste  container  2  falls  down  under  its 
own  weight  into  the  delivery  passage  57  during  pas- 

30  sage,  and  is  discharged  by  the  delivery  conveyer  58. 
In  this  manner,  it  is  made  possible  by  the  inspecting 
mechanism  46  to  beforehand  exclude  the  waste  con- 
tainer  2  which  is  defective  in  mounting  of  the  closure 
2b. 

35  The  waste  containers  2  are  pushed  by  the  suc- 
ceeding  waste  containers  2  and  are  caused  to  suc- 
cessively  pass  through  the  guide  bars  55  and  55.  The 
waste  containers  2  move  along  the  roller  conveyer  50 
to  the  right  as  viewed  in  Fig.  3  and  reach  the  terminat- 

40  ing  end  50b  of  the  roller  conveyer  50.  Subsequently, 
the  waste  containers  2  move  between  the  second 
guide  bars  71  and  71.  As  the  waste  container  2 
reaches  the  guide  bars  71  and  71,  the  drive  mechan- 
ism  (omitted  from  the  figure)  enlarges  the  spacing  be- 

45  tween  the  guide  bars  71  and  71  to  cause  the  waste 
container  2  to  fall  onto  the  moving  passage  72. 

As  the  waste  container  2  falls  onto  the  moving 
passage  72,  the  pushing  means  moves  the  pusher 
plate  73  toward  the  opening  41a  of  the  vertical  trans- 

50  port  pipe  4  to  push  and  move  the  waste  container  2 
toward  the  opening  41a,  thereby  throwing  the  waste 
container  2  into  the  vertical  transport  pipe  4.  It  is  to  be 
noted  here  that  with  respect  to  the  waste  container  2 
to  be  thrown  into  the  vertical  transport  pipe  4,  it  has 

55  been  ascertained  by  the  inspecting  mechanism  46 
that  the  closure  2b  is  regularly  mounted  to  the  body 
2a.  Thus,  it  is  prevented  that  during  subsequent 
movement  through  the  vertical  transport  pipe  4,  the 

6 
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closure  2b  Is  unintentionally  opened  to  disperse  the 
waste.  In  addition,  It  Is  possible  to  temporarily  store  a 
plurality  of  waste  containers  2  between  the  opening 
41a  of  the  vertical  transport  pipe  4  and  the  throwing 
opening  52.  In  this  storage  state,  the  waste  containers 
2  can  be  concealed  by  the  housing  51,  so  that  the 
good  appearance  is  prevented  from  being  marred. 
Further,  since  the  vertical  transport  pipe  4  and  the 
throwing  opening  52  are  remote  from  each  other,  the 
falling  sound  of  the  waste  container  2  falling  through 
the  vertical  transport  pipe  4  is  not  offensive  to  the  ear. 
Usually,  the  pusher  plate  73  is  located  at  a  position 
where  the  pusher  plate  73  cooperates  with  the  wall 
surface  of  the  vertical  transport  pipe  4  to  form  the 
inner  wall  surface  thereof.  Thus,  the  inner  surface  of 
the  vertical  transport  pipe  4  has  no  irregularity.  This 
also  effectively  serves  to  reduce  the  rasping  falling 
sound. 

The  above-described  operation  is  repeatedly  car- 
ried  out,  whereby  the  waste  thrown  away  at  various 
locations  within  the  building  can  be  accumulated  into 
the  reservoir.  Since  the  waste  is  handled  throughout 
the  course  of  collection  of  the  waste  in  such  a  fashion 
that  the  waste  is  accommodated  in  the  waste  contain- 
ers,  the  waste  is  prevented  from  contaminating  the 
installation  such  as  the  transport  pipes  and  the  like. 
Thus,  no  problem  of  offensive  smell  arises  through- 
out,  and  the  waste  collecting  system  is  excellent  sani- 
tarily  and  aesthetically. 

Figs.  4  and  5  illustrate  a  second  embodiment  of 
the  throwing  device. 

The  throwing  device  is  different  from  the  above- 
mentioned  first  embodiment  in  the  arrangement  of  the 
throwing  mechanism. 

In  the  embodiment,  a  charging  tube  80  is 
employed  in  substitution  for  the  aforesaid  pusher 
plate  73.  The  charging  tube  80  is  arranged  to  be  mov- 
able  within  the  moving  passage  72.  As  the  charging 
tube  80  receives  the  waste  container2  falling  from  the 
falling  opening  70,  the  charging  tube  80  moves 
together  with  the  waste  container  2  through  the  mov- 
ing  passage  72  toward  the  vertical  transport  pipe  4. 
The  vertical  transport  pipe  4  is  provided  therein  with 
an  opening  which  is  formed  by  cutting  a  portion  hav- 
ing  the  same  height  as  the  charging  tube  80  out  of  the 
vertical  transport  pipe  4.  The  charging  tube  80  moves 
into  the  vertical  transport  pipe  4  through  the  opening 
as  shown  in  Fig.  5,  so  that  the  waste  container  2  can 
be  thrown  into  the  vertical  transport  pipe  4.  Since  it  is 
necessary  for  the  charging  tube  80  to  cover  the  cut- 
out  portion  of  the  vertical  transport  pipe  4,  the  charg- 
ing  tube  80  is  formed  to  have  the  same  diameter  as 
the  vertical  transport  pipe  4.  Other  feature  and 
arrangement  of  the  embodiment  are  the  same  as 
those  of  the  first  embodiment,  and  it  is  also  possible 
for  the  embodiment  to  obtain  advantages  similar  to 
those  of  the  first  embodiment. 

Fig.  6  illustrates  a  third  embodiment  of  the  throw- 

ing  device. 
The  arrangement  of  the  embodiment  is  such  that 

a  rotary  member  82  is  arranged  to  extend  over  the 
moving  passage  72  and  the  vertical  transport  pipe  4, 

5  in  which  the  rotary  member  82  is  provided  with  four 
charging  tubes  81  in  substitution  for  the  pusher  plate 
73  of  the  first  embodiment.  Also  in  this  embodiment, 
a  portion  of  the  vertical  transport  pipe  4  is  cutout  like 
the  above-mentioned  second  embodiment.  As  the  rat- 

io  arymember82rotates,thefourchargingtubes81  are 
successively  located  at  the  cut-out  portion  of  the  ver- 
tical  transport  pipe  4  to  close  the  same,  so  that  the 
waste  containers  2  within  the  respective  charging 
tubes  81  can  successively  be  thrown  into  the  vertical 

15  transport  pipe  4.  In  the  embodiment,  each  charging 
tube  81  has  an  inner  diameter  the  same  as  that  of  the 
vertical  transport  pipe  4.  Further,  one  of  the  charging 
tubes  81  is  always  in  a  position  coaxial  to  the  vertical 
transport  pipe  4.  This  is  to  prevent  the  charging  tube 

20  81  from  interfering  with  passage  of  the  waste  con- 
tainer  2  thrown  from  the  upward  position.  Feature  and 
arrangement  other  than  those  described  above  are 
identical  with  those  of  the  aforesaid  first  or  second 
embodiment.  It  is  also  possible  for  the  embodiment  to 

25  obtain  advantages  like  those  of  the  first  or  second 
embodiment. 

Figs.  7  and  8  are  conceptional  views  showing  a 
fourth  embodiment  of  the  throwing  device.  The  embo- 
diment  is  simplified  in  construction,  as  compared  - 

30  with  the  aforementioned  embodiments.  The  vertical 
transport  pipe  4  has  an  opening  90  which  is  adapted 
to  be  covered  by  a  closure  91  having  one  side  thereof 
hinge-joined  by  a  hinge  93.  With  the  closure  91  in  its 
closed  position,  the  inner  surface  of  the  vertical  trans- 

35  port  pipe  4  forms  a  hollow  portion  having  a  uniform 
cross-section.  A  shutter  valve  94  is  arranged  just 
below  the  closure  91  and  is  capable  of  opening  and 
closing  the  hollow  portion  of  the  vertical  transport 
pipe  4.  When  it  is  desired  to  throw  the  waste  container 

40  into  the  vertical  transport  pipe  4,  the  closure  91  is 
opened,  and  the  waste  container  2  is  thrown  into  the 
vertical  transport  pipe  4.  At  this  time,  the  shutter  valve 
94  is  in  the  closed  position  where  the  hollow  portion 
of  the  vertical  transport  pipe  4  is  closed.  Subse- 

ts  quently,  the  closure  91  is  closed.  The  closure  91  may 
be  one  which  is  capable  of  being  opened  and  closed 
freely  at  any  time.  It  is  desirable,  however,  that  a  con- 
trol  device  (not  shown)  is  provided,  and  the  closure  91 
is  operated  to  be  opened  and  closed  by  the  control 

so  device,  or  the  propriety  of  opening  and  closing  of  the 
closure  91  is  controlled  by  the  control  device.  In  addi- 
tion,  it  is  desirable  that  the  shutter  valve  94  is  opened 
and  closed  by  a  drive  unit  92.  If  the  opening  and  clos- 
ing  operation  of  the  shutter  valve  94  is  carried  out  by 

55  the  drive  unit  92,  excessive  power  is  not  required  for 
opening  and  closing  the  closure  91  and,  at  the  same 
time,  it  can  be  ensured  to  carry  out  the  opening  and 
closing.  Further,  if  the  throwing  device  has  a  controller 

7 



13 EP  0  302  113  B1 14 

and  the  drive  unit  92  is  operated  under  the  control  of 
the  controller,  such  control  or  the  like  can  be  carried 
out  that  the  closure  91  is  so  locked  as  not  to  be 
opened  when  another  waste  container  2  has  already 
been  thrown  into  the  vertical  transport  pipe  4.  By 
doing  so,  it  is  made  possible  to  prevent  a  clogging 
accident  of  the  vertical  transport  pipe  4. 

Fig.  12  is  a  flow  chart  conceptually  showing  an 
example  of  the  control  due  to  the  above  controller. 

The  shutter  valve  94  is  normally  maintained 
opened  (step  31)  so  as  not  to  interfere  with  falling  of 
the  waste  container  from  the  upward  position.  At  this 
time,  a  lamp  is  turned  on  to  indicate  that  it  is  possible 
to  throw  away  the  waste  containers  2  (step  32).  Mean- 
while,  if  it  is  indicated  by  means  of  depression  of  a  but- 
ton,  for  example,  that  the  waste  is  to  be  thrown  away, 
the  controller  moves  the  shutter  valve  94  to  the  closed 
position  (step  33),  and  to  open  the  closure  91  (step 
34).  Then,  the  waste  container  2  is  thrown  into  the  ver- 
tical  transport  pipe  4  (step  35),  and  the  closure  91  is 
closed.  The  controller  opens  the  shutter  valve  94 
(step  36)  to  cause  the  waste  container  2  to  fall  down 
through  the  vertical  transport  pipe  4  (step  37).  The 
arrangement  is  desirably  such  that  in  this  sequential 
operation,  the  controller  ascertains  the  operating  con- 
ditions  of  other  throwing  devices,  and  prohibits  oper- 
ation  of  the  throwing  device  in  question  if  other 
throwing  devices  connected  to  the  same  vertical 
transport  pipe  4  have  already  been  ready  for  receiving 
the  waste  containers  2.  The  controller  is  operated  to 
carry  out  indication  or  display  to  that  effect.  Thus, 
such  a  problem  is  avoided  that  a  plurality  of  waste 
containers  are  thrown  into  the  same  vertical  transport 
pipe  4  to  cause  a  clogging  accident  or  the  like. 

Figs.  9  and  10  are  conceptional  views  showing  a 
fifth  embodiment  of  the  throwing  device.  In  Fig.  9,  the 
reference  numeral  300  denotes  a  door;  301,  a  first 
flap  valve;  302,  a  first  flap  valve  drive  unit;  303  and 
307,  tubular  members;  304,  308,  air-tight  tubes;  305, 
a  second  flap  valve;  306,  a  second  flap  valve  drive 
unit;  309;  a  third  flap  valve;  310,  a  third  flap  valve 
drive  unit;  311,  a  pushing  unit;  312,  a  pusher  plate; 
and  313,  a  retreating  pipe.  Further,  shape  sensors 
314,  315  and  316  are  arranged  in  facing  relation  to  a 
space  (first  chamber  320)  above  the  first  flap  valve 
301. 
Photosensors  317,  318  and  319  are  arranged  in  fac- 
ing  relation  respectively  to  hollow  portions  (second 
and  third  chambers  321  and  322)  of  the  respective 
tubular  member  303  and  307  and  to  a  hollow  portion 
(fourth  chamber  323)  of  the  retreating  pipe  313.  Each 
of  the  tubular  members  303  and  307  has  an  inner 
diameter  slightly  larger  than  the  outer  configuration  of 
the  waste  container  2.  In  the  throwing  device,  its  oper- 
ation  is  started  by  insertion  of  a  personal  key  which 
the  user  has.  Fig.  1  0  shows  the  first  to  third  flap  valves 
301,  305  and  309. 

The  operation  of  the  throwing  device  will  be  des- 

cribed  below  with  reference  to  a  flow  chart  shown  in 
Fig.  14.  The  personal  key  is  first  inserted  into  the 
throwing  device  and,  subsequently,  the  door  300  is 
opened.  The  waste  container  2  is  thrown  into  the  first 

5  chamber  320,  and  the  door  is  then  closed  .  At  th  is  time, 
the  first  flap  valve  301  is  in  a  position  (closed  position) 
where  the  bottom  of  the  first  chamber  320  is  closed 
by  the  solid  section  of  the  first  flap  valve  301.  The 
shape  sensors  314,  315  and  316  arranged  in  facing 

10  relation  to  the  first  chamber  320  ascertain  the  con- 
figuration  of  the  object  within  the  first  chamber  320  to 
thereby  detect  that  the  waste  container  2  has  been 
thrown  away.  As  the  object  is  thrown  into  the  throwing 
device,  the  shape  sensors  transmit  their  respective 

15  signals  representative  of  the  object,  to  a  control 
device.  The  control  device  judges  whether  or  not  the 
object  in  question  is  the  waste  container  (by  the  sen- 
sors  315  and  316),  and  whether  or  not  the  closure  is 
fixedly  mounted  regularly  to  the  container  body  (by 

20  the  sensor  314).  If  it  is  found  that  the  object  thrown  at 
this  time  is  not  regular,  the  control  device  causes  the 
throwing  device  to  carry  out  display  to  that  effect,  and 
the  object  is  removed.  A  necessary  step  is  taken  so 
as  to  fix  the  closure  regularly,  and  other  like  neces- 

25  sary  steps  are  also  taken.  Thereafter,  the  control 
device  calls  upon  the  user  to  again  throw  away  the 
waste  container. 

If  it  is  ascertained  that  the  object  is  regular,  the 
control  device  displays  that  the  throwing  device  is  in 

30  a  position  enabling  throwing,  and  releases  locking  of 
the  personal  key.  At  this  time,  it  is  made  possible  for 
the  first  time  to  extract  the  personal  key.  Accordingly, 
if  there  are  no  more  waste  containers  to  be  thrown 
away,  the  personal  key  is  extracted  and  the  manual 

35  operation  is  completed. 
Subsequently,  the  control  device  angularly 

moves  the  first  flap  valve  310  in  the  horizontal  plane 
by  about  60  degrees  to  move  an  opening  324  in  the 
flap  valve  301  to  a  position  (open  position)  coaxial  to 

40  the  tubular  member  303.  By  this  operation,  the  first 
chamber  320  is  brought  into  communication  with  the 
second  chamber  321.  At  this  time,  the  second  flap 
valve  305  closes  the  bottom  of  the  second  chamber 
321,  and  the  air-tight  tube  304  is  in  an  inflated  state 

45  to  close  a  gap  between  the  lower  end  of  the  tube  303 
and  the  second  flap  valve  305.  The  waste  container 
2  falls  under  its  own  weight  from  the  first  chamber  320 
to  the  second  chamber  321  .  Since,  however,  the  sec- 
ond  chamber  321  forms  a  closed  space,  the  waste 

so  container  2  descends  while  compressing  air  below 
the  waste  container  2  so  that  the  waste  container  2 
descends  slowly.  As  the  waste  container  2  reaches 
the  bottom  of  the  second  chamber  321  ,  the  photosen- 
sor  317  detects  this  fact. 

55  Subsequently,  the  air-tight  tube  304  is  deflated  to 
form  the  gap  between  the  air-tight  tube  304  and  the 
second  flap  valve  305.  The  first  flap  valve  301  is 
returned  to  the  closed  position  and,  subsequently,  the 

8 
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second  flap  valve  305  is  moved  in  the  horizontal  plane 
and  is  brought  to  the  open  position.  By  this  operation, 
the  waste  container  2  falls  slowly  in  a  manner  like  that 
described  above,  and  reaches  the  bottom  of  the  third 
chamber  322.  At  this  time,  the  third  flap  valve  309  and 
the  air-tight  tube  308  close  the  bottom  of  the  third 
chamber  322  to  define  a  closed  chamber,  like  that 
described  above. 

As  it  is  ascertained  by  the  photosensor  318  that 
the  waste  container  2  is  accommodated  in  the  third 
chamber  322,  the  upper  space  of  the  third  chamber  is 
made  air-tight  by  the  flap  valve  305  and  the  air-tight 
tube  304.  The  pushing  unit  311  is  operated  to  move 
the  pusher  plate  31  2  to  a  position  displaced  to  the  left 
as  viewed  in  the  figure  from  a  position  below  the  third 
chamber  322.  Subsequently,  the  air-tight  tube  308  is 
deflated,  and  the  flap  valve  309  is  moved  to  the  open 
position.  By  this  operation,  the  waste  container  2  falls 
down.  However,  the  space  above  the  waste  container 
2  is  brought  to  negative  pressure,  the  waste  container 
2  is  subjected  to  upward  suction  force  and  falls  down 
slowly. 

As  the  waste  container  2  reaches  the  bottom  of 
the  fourth  chamber  323,  the  photosensor  31  9  detects 
this  fact  and  operates  the  pushing  unit  311  to  move 
the  pusher  plate  312  to  the  right  in  the  figure,  thereby 
throwing  the  waste  container  2  into  the  vertical  trans- 
port  pipe  4.  After  throwing-in,  the  pushing  unit  311 
maintains  the  pusher  plate  312  to  the  right-hand  posi- 
tion  and  waits  for  the  subsequent  operation.  The 
pusher  plate  312  has  such  configuration  that  when 
the  pusher  plate  312  is  in  the  right-hand  position,  it 
cooperates  with  the  wall  surface  of  the  vertical  trans- 
port  pipe  4  to  form  a  cylindrical  inner  wall  surface. 
Accordingly,  no  noise  is  generated  in  the  vicinity  of  the 
pusher  plate  312  when  the  waste  container  2  falls 
down. 

Also  for  the  fifth  embodiment  constructed  as 
above,  it  is  possible  to  carry  out  throwing-away  of  the 
waste  at  any  time.  The  thrown-away  waste  containers 
2  are  accumulated  at  the  lower  position  automatically 
and  smoothly  without  generation  of  any  noise.  Other 
advantages  are  similar  to  those  of  the  above-des- 
cribed  embodiments. 

Fig.  1  3  shows  flow  of  the  control  signals  within  the 
throwing  device  described  above. 

When  it  is  desired  to  throw  away  the  waste,  a  pre- 
determined  personal  key  is  inserted  into  a  card  reader 
mounted  in  the  throwing  device.  If  the  predetermined 
personal  key  is  inserted,  the  lock  of  the  throwing 
opening  is  released,  so  that  the  door  is  opened  and 
the  waste  container  (paper  capsule)  is  thrown  away. 

The  subsequent  operation  is  entirely  controlled 
by  a  local  controller  provided  at  each  of  the  throwing 
devices.  That  is,  the  detecting  signals  from  the  res- 
pective  shape  sensors  314,  315  and  316  are  sent  to 
the  local  controller.  In  response  to  the  detecting  sig- 
nals,  the  local  controller  actuates  the  valve  drive  units 

302,  306  and  310  to  open  and  close  the  flap  valves 
301,  305,  309.  In  addition,  the  controller  drives  the 
pneumatic  unit  or  pushing  unit  311  to  actuate  the  air- 
tight  tubes  304  and  308. 

5  The  above  describes  a  manner  in  which  transpor- 
tation  of  the  waste  containers  2  and  control  thereof 
are  carried  out  in  each  throwing  device.  In  general, 
however,  the  throwing  devices  are  arranged  in  plural 
within  the  building.  Accordingly,  desirably,  the  plurality 

10  of  throwing  devices  are  collectively  controlled  in  such 
a  manner  that  transportation  of  the  waste  is  carried 
out  smoothly  and  efficiently  throughout  the  building, 
in  particular,  without  occurrence  of  an  accident  such 
as  clogging  or  the  like. 

15  An  example  of  a  method  of  controlling  the  plurality 
of  throwing  devices  by  control  means  will  be  des- 
cribed  below  with  reference  to  a  flow  chart  shown  in 
Fig.  15. 

As  a  program  incorporated  in  the  control  means 
20  first  starts  in  operation  (step  1),  it  is  investigated 

whether  or  not  the  waste  containers  are  retained  in 
the  first  to  Nth  throwing  devices  connected  to  the  ver- 
tical  transport  pipe  (step  2).  If  the  waste  containers  2 
do  not  exist  in  any  of  the  throwing  devices,  the  prog- 

25  ram  does  not  issue  an  operation  command  to  the 
throwing  devices.  If  the  waste  containers  2  are 
retained  in  some  of  the  throwing  devices,  the  program 
proceeds  to  a  step  3  where,  of  the  throwing  devices 
in  which  the  waste  containers  exist,  only  one  which  is 

30  provided  at  the  uppermost  floor  is  rendered  operative. 
With  respect  to  other  throwing  devices,  it  is  prohibited 
to  throw  the  waste  containers  into  the  vertical  trans- 
port  pipe  (step  4).  The  waste  container  2  is  thrown 
from  the  selected  throwing  device  into  the  vertical 

35  transport  pipe  4  (step  5). 
A  waste  container  passage  sensor  comprised  of 

a  photosensor  is  provided  within  the  vertical  transport 
pipe  4  at  a  location  lower  than  the  connecting  position 
of  the  throwing  device  which  is  located  at  the  lower- 

40  most  floor.  The  program  judges  whether  or  not  the 
sensor  detects  passage  of  the  waste  container  2 
within  a  predetermined  period  of  time  after  the  waste 
container  2  has  been  thrown  in  (step  6).  If  passage  is 
detected,  the  program  proceeds  to  a  step  7.  Other- 

45  wise,  the  program  jumps  to  an  abnormal  routine  (step 
8). 

At  the  step  7,  the  number  of  the  waste  containers 
2  accommodated  in  the  throwing  devices  other  than 
the  selected  throwing  device  are  investigated.  If  any 

so  of  the  throwing  devices  is  fully  filled,  the  program  pro- 
ceeds  to  a  step  9.  Otherwise,  the  program  proceeds 
to  a  step  10.  At  the  step  9,  the  filled  throwing  device 
is  selected,  the  program  is  returned  to  the  step  3,  and 
throwing  of  the  waste  containers  2  is  carried  out  from 

55  the  fully  filled  throwing  device.  In  this  connection,  if 
there  are  a  plurality  of  filled  throwing  devices,  one  of 
them  which  is  in  the  uppermost  floor  is  selected. 

At  the  step  10,  it  is  investigated  whether  the  waste 
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containers  2  still  remain  in  any  of  the  throwing 
devices.  If  the  waste  containers  2  remain,  the  program 
proceeds  to  a  step  11,  while  if  no  waste  containers  2 
remain,  the  program  proceeds  to  a  step  12. 

As  described  above,  the  thrown-away  waste  con- 
tainers  2  are  successively  thrown  into  the  vertical 
transport  pipe  4.  There  is  a  risk,  however,  that  the 
waste  container  2  falling  through  the  interior  of  the 
vertical  transport  pipe  4  becomes  excessive  in  falling 
velocity  at  the  lower  end  portion  of  the  transport  pipe 
4,  and  the  waste  container  2  smashes  against  the  wall 
surface  and  is  broken  to  disperse  the  waste  around. 
Since,  however,  the  waste  container2  and  the  vertical 
transport  pipe  4  are  arranged  in  such  sizes  and 
d  imensions  that  only  an  extremely  si  ig  ht  gap  is  left  be- 
tween  the  waste  container  2  and  the  vertical  transport 
pipe  4,  air  below  the  waste  container  2  is  compressed 
as  it  falls  down  to  impart  deceleration  force  to  the 
waste  container  2,  so  that  the  falling  velocity  is 
brought  to  a  value  lower  than  a  given  value.  Accord- 
ingly,  the  above  problem  is  dissolved. 

Moreover,  a  controller  to  be  described  below  may 
be  provided  in  order  to  minutely  control  the  falling 
velocity  of  the  waste  container  2. 

That  is,  as  shown  in  Fig.  1,  the  controller  com- 
prises,  at  the  lower  end  of  the  vertical  transport  pipe 
4,  a  pressure  gage  415,  control  means  416,  deceler- 
ation  pipes  411a,  411b  and  411c  each  having  an  inner 
diameter  smaller  than  that  of  the  vertical  transport 
pipe  4,  and  valves  410a,  410b  and  410c  provided  re- 
spectively  in  the  deceleration  pipes.  The  arrangement 
of  the  controller  is  such  that  the  control  means  416 
adjusts  opening  degrees  of  the  respective  valves 
410a,  410b  and  410c  in  response  to  the  pressure 
within  the  vertical  transport  pipe  4  measured  by  the 
pressure  gage  415,  to  adjust  pressure  below  the 
waste  container  2,  thereby  adjusting  falling  velocity  of 
the  waste  container.  The  controller  may  further  com- 
prise  a  communication  pipe  409  for  bringing  the  decel- 
eration  pipes  410a,  410b  and  410c  into 
communication  with  an  upper  portion  of  the  vertical 
transport  pipe  4.  In  this  case,  as  the  waste  container 
2  passes  by  a  location  where  the  communication  pipe 
409  communicates  with  the  vertical  transport  pipe  4, 
air  below  the  waste  container  2  is  led  to  a  location 
above  the  waste  container  through  the  communi- 
cation  pipe  409.  Thus,  the  pressure  below  the  waste 
container  2  is  prevented  from  becoming  excessive,  so 
that  the  waste  container  is  led  to  the  lower  end  in  more 
smooth,  safe  and  gentle  manner. 

Motion  of  the  waste  container  2  within  the  vertical 
transport  pipe  4  is  expressed  by  the  following 
equation: 

Uf  =  f(dS,  W) 
where  Uf  is  falling  velocity  of  the  waste  con- 

tainer  2; 
f(  )  represents  a  function; 
dS  is  a  difference  in  cross-sectional 

area  between  the  vertical  transport  pipe  4  and  the 
waste  container  2;  and 

W  is  the  mass  of  the  waste  container 
(inclusive  of  the  waste). 

5  It  is  to  be  noted  here  that  if  dS  (relief  area)  is  equal 
to  or  less  than  1/1  0  of  the  cross-sectional  area  of  the 
vertical  transport  pipe  4,  the  falling  velocity  Uf  can 
approximately  be  expressed  by  a  linear  function  of  the 
gross  weight  of  the  waste  container  2.  Likewise,  with 

10  regard  to  the  waste  container  2  having  a  specific 
cross-sectional  area,  a  fixed  relationship  exists  be- 
tween  the  gross  weight  of  the  waste  container  2  and 
pressure  of  air  compressed  within  the  vertical  pipe  4 
by  the  waste  container  2.  Accordingly,  if  the  air  press- 

is  ure  below  the  waste  container  2  is  measured  when 
the  waste  container  2  is  falling  down,  the  gross  weight 
of  the  waste  container2  can  be  calculated.  If  the  gross 
weight  of  the  waste  container  2  is  calculated,  adjust- 
ment  of  the  relief  area  makes  it  possible  to  control  the 

20  falling  velocity  of  the  waste  container  2. 
The  embodiment  is  realized  on  the  basis  of  the 

above  knowledge.  That  is,  as  the  waste  container  2 
starts  to  fall  down  through  the  vertical  transport  pipe 
4,  air  pressure  in  a  lower  portion  of  the  vertical  trans- 

25  port  pipe  4  is  measured  to  calculate  the  gross  weight 
of  the  waste  container  2.  Then,  the  relief  area  is  con- 
trolled  in  order  to  control  the  falling  velocity  of  the 
waste  container  2  to  a  predetermined  value.  This 
operation  is  carried  out  by  adjusting  the  opening  deg- 

30  rees  of  the  respective  valves  410a,  410b  and  410c 
provided  respectively  in  the  deceleration  pipes  411a, 
411b  and  411c.  In  the  above  description,  it  has  been 
explained  that  the  relief  area  dS  is  the  difference  in 
cross-sectional  area  between  the  vertical  transport 

35  pipe  4  and  the  waste  container  2.  More  generally, 
however,  the  relief  area  is  a  flow  passage  area  for  air 
discharged  as  the  waste  container  2  falls  down. 
Accordingly,  the  relief  area  may  be  represented  by  the 
opening  areas  of  the  respective  deceleration  pipes 

40  411a,  411b  and  411c  which  are  provided  at  the  lower 
end  portion  of  the  vertical  transport  pipe  4,  as  is  in  the 
embodiment. 

According  to  the  example  illustrated  in  Fig.  1,  the 
waste  container  2  thrown  from  the  throwing  device 

45  into  the  vertical  transport  pipe  4  first  falls  down  while 
discharging  air  below  the  waste  container  2  through 
the  gap  between  the  vertical  transport  pipe  4  and  the 
waste  container  2  and  through  the  deceleration  pipes 
411a,  411b  and  411c.  However,  the  inner  diameter  of 

so  the  vertical  transport  pipe  4  is  reduced  at  a  tapered 
section  417.  Thus,  as  the  waste  container  2  reaches 
the  tapered  section  417,  the  relief  area  which  is  the 
sum  of  the  aforesaid  gap  and  the  opening  areas  of  the 
respective  deceleration  pipes  411a,  411b  and  411c  is 

55  reduced  and,  therefore,  the  waste  container  2  is  sub- 
jected  to  higher  air  resistance.  At  this  time,  if  the  wind 
pressure  applied  to  the  waste  container  2  from  below 
abruptly  rises,  there  might  be  a  fear  that  the  waste 

10 



19 EP  0  302  113  B1 20 

container  2  is  broken.  The  aforementioned  bypass 
tube  409  is  provided  to  avoid  this  breakage  accident. 
That  is,  when  the  waste  container  2  is  in  a  position 
below  an  upper  communicating  portion  418  of  the 
bypass  pipe  409  and  above  the  deceleration  pipes 
411a,  411b  and  411c,  falling-down  of  the  waste  con- 
tainer  2  generates  air  current  flowing  through  the 
bypass  pipe  409  from  below  to  above.  This  air  current 
is  not  generated  when  the  waste  container  2  is  in  a 
position  above  the  upper  communicating  portion  418 
of  the  bypass  pipe  409.  Thus,  the  air  current 
increases  the  relief  area  and  cancels  out  the  effects 
due  to  the  reduction  in  inner  diameter  of  the  vertical 
transport  pipe  4.  As  the  waste  container  2  continues 
to  fall  down,  the  waste  container  2  successively  pas- 
ses  by  the  deceleration  pipes  411a,  411b  and  411c. 
Accordingly,  the  relief  area  is  reduced  gradually  with 
falling-down  of  the  waste  container  2,  so  that  the 
gradually  increasing  braking  force  is  applied  to  the 
waste  container  2.  After  the  waste  container  2  passes 
by  the  deceleration  pipe  411c,  the  space  below  the 
waste  container  2  is  brought  to  a  closed  space  and, 
therefore,  the  relief  area  is  brought  to  only  an  area  of 
the  gap  between  the  vertical  transport  pipe  4  and  the 
waste  container  2.  Thus,  the  waste  container  2  is  sub- 
jected  to  the  maximum  braking  force. 

As  described  above,  since  the  waste  container  2 
is  subjected  to  the  gradually  increasing  braking  force 
in  the  vicinity  of  the  lower  end  of  the  vertical  transport 
pipe  4,  it  is  ensured  that  the  waste  container  2  is 
smoothly  braked  and  reaches  the  bottom  gently.  In 
addition,  adjustment  of  the  opening  areas  of  the  res- 
pective  valves  411a,  411b  and  411c  by  means  of  the 
respective  valves  41  0a,  41  0b  and  41  0c  makes  it  poss- 
ible  to  control  the  magnitude  of  the  braking  force  and 
the  falling  velocity  of  the  waste  container  2.  Further, 
if  this  control  is  carried  out  by  a  controller,  the  control 
can  be  effected  automatically  and  reliably. 

Fig.  11  shows  a  second  embodiment  for  control- 
ling  the  falling  velocity  of  the  waste  container  through 
the  vertical  transport  pipe  4. 

According  to  the  embodiment,  two  photosensors 
420  and  421  vertically  spaced  a  predetermined  dist- 
ance  from  each  other  are  arranged  at  a  lower  portion 
of  the  vertical  transport  pipe  4.  In  addition,  a  bypass 
pipe  422  and  a  blower  423  for  producing  flow  through 
the  bypass  pipe  422  are  provided  further  to  the  lower 
end  of  the  vertical  transport  pipe  4.  The  bypass  pipe 
422  communicates  with  the  vertical  transport  pipe  4 
through  two  upper  and  lower  communication  bores 
424  and  425.  Operation  of  the  blower  423  forms  air 
flow  from  above  to  below  through  the  bypass  pipe  422 
and  from  below  to  above  through  the  vertical  trans- 
port  pipe  4.  Flow  rate  of  the  air  flow  is  variable  by 
adjustment  of  the  power  of  the  blower  423. 

As  the  waste  container  2  is  thrown  into  the  verti- 
cal  transport  pipe  4  and  passes  by  the  photosensors 
420  and  421  ,  the  falling  velocity  of  the  waste  container 

2  is  calculated  on  the  basis  of  a  difference  between 
times  the  waste  container  passes  in  front  of  the  res- 
pective  photosensors.  An  amount  of  air  to  be  blown  at 
the  lower  portion  of  the  vertical  transport  pipe  4  is 

5  determined  on  the  basis  of  the  falling  velocity  or,  in 
addition  thereto,  the  gross  weight  of  the  waste  con- 
tainer  2  obtained  by  measurement  of  pressure  within 
the  vertical  transport  pipe  4  in  a  manner  like  that  des- 
cribed  above.  The  blower  423  is  started  to  generate 

10  an  upward  air  current  within  the  vertical  transport  pipe 
4  as  described  above.  Thus,  the  waste  container  2  is 
subjected  to  the  upward  wind  pressure  during  pas- 
sage  of  the  waste  container  2  through  a  section  A 
through  which  the  upward  air  current  flows,  so  that 

15  the  falling  velocity  of  the  waste  container  2  is  decel- 
erated.  By  adjustment  of  the  velocity  of  the  ascending 
current  in  accordance  with  the  gross  weight  and  the 
falling  velocity  of  the  waste  container  2  at  the  location 
of  the  photosensors,  it  is  possible  to  freely  control  the 

20  velocity  of  the  waste  container  2  reaching  the  lower 
end  of  the  vertical  transport  pipe  4.  In  the  embodi- 
ment,  the  lower  end  portion  of  the  vertical  transport 
pipe  4  is  once  bent  at  an  angle  of  about  45  degrees 
with  respect  to  the  horizontal  plane,  is  subsequently 

25  bent  again,  and  is  connected  to  the  horizontal  trans- 
port  pipe  5.  Agate  valve  427  is  provided  at  a  lower  end 
of  the  portion  extending  at  the  angle  of  45  degrees 
with  respect  to  the  horizontal  plane.  The  gate  valve 
427  is  movable  between  a  closed  position  where  the 

30  waste  containers  2  are  stopped  and  are  accumulated 
on  the  gate  valve  427  and  an  open  position  where  the 
waste  containers  2  are  successively  fed  out  into  the 
horizontal  transport  pipe  5. 

The  above  description  is  mainly  directed  to  the 
35  arrangement  of  the  single  vertical  transport  pipe  4 

and  the  throwing  devices  connected  thereto.  How- 
ever,  control  means  like  that  described  above  can  be 
employed  with  respect  to  a  case  where  a  plurality  of 
vertical  transport  pipes  4  are  arranged.  An  example 

40  of  a  control  method  of  the  waste  collecting  system 
comprising  a  plurality  of  vertical  transport  pipes  4  will 
be  described  with  reference  to  the  flow  chart  shown 
in  Fig.  15. 

As  the  operation  of  the  program  starts  (step  21), 
45  it  is  investigated  whether  or  not  the  waste  containers 

2  are  retained  at  the  lower  ends  of  the  respective  first 
to  Nth  vertical  transport  pipes  4,  that  is,  on  the 
aforesaid  gate  valves  (step  22).  If  the  waste  contain- 
ers  2  are  not  retained  in  any  of  the  vertical  transport 

so  pipes  4,  the  program  stops  in  such  a  state  as  to  wait 
that  the  waste  containers  2  are  thrown  from  the  throw- 
ing  mechanisms  of  the  respective  throwing  devices 
into  the  vertical  transport  pipes  4.  At  a  point  of  time 
the  waste  containers  2  are  accumulated  in  any  one  of 

55  the  vertical  transport  pipes  4,  the  program  proceeds 
to  a  step  23.  At  the  step  23,  the  vertical  transport  pipe 
4  having  accumulated  therein  the  waste  containers  2 
is  selected.  Rotary  valves  and  the  gate  valves 
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arranged  at  the  lowerends  of  respective  other  vertical 
transport  pipes  4  for  connecting  the  other  vertical 
transport  pipes  4  to  the  horizontal  transport  pipe  5  are 
maintained  at  such  conditions  that  the  rotary  valves 
and  the  gate  valves  are  closed  with  respect  to  the 
other  vertical  transport  pipes  4,  and  the  rotary  valves 
and  the  gate  valves  are  prohibited  from  being  oper- 
ated  (step  24).  The  waste  containers  2  retained  within 
the  selected  vertical  transport  pipe  4  are  thrown  into 
the  horizontal  transport  pipe  5  (step  25).  This  throwi- 
ng-in  of  the  waste  containers  2  can  be  carried  out  by 
alternate  rotation  of  the  rotary  valves.  As  the  waste 
containers  are  thrown  into  the  horizontal  transport 
pipe  5,  the  blower  8  connected  to  the  horizontal  trans- 
port  pipe  5  is  operated  to  forcibly  deliver  the  waste 
containers  2  toward  the  reservoir  connected  to  the 
terminating  end  of  the  horizontal  transport  pipe  5 
(step  26). 

A  waste  container  passage  sensor  comprises  of 
a  photosensor  is  provided  within  the  horizontal  trans- 
port  pipe  5  at  a  location  upstream  of  the  reservoir.  The 
controller  judges  whether  or  not  a  signal  informing  of 
passage  of  the  waste  containers  2  is  sent  from  the 
waste  container  passage  sensor  within  a  predeter- 
mined  period  of  time  after  the  waste  containers  2  are 
thrown  in  (step  27).  If  the  signal  is  sent,  the  program 
proceeds  to  a  step  28,  while  if  the  signal  is  not  sent, 
the  program  jumps  to  an  abnormal  routine  (step  29). 

At  the  step  29,  a  discharge  valve  attached  to  the 
reservoir  for  discharging  the  waste  containers  2  is 
operated  to  discharge  the  waste  containers  2  out  of 
the  collecting  system.  Further,  at  a  step  30,  the  num- 
ber  of  the  waste  containers  accumulated  within  the 
vertical  transport  pipes  4  other  than  the  selected  one 
is  counted,  and  it  is  judged  whether  the  waste  contain- 
ers  2  are  fully  filled  in  any  one  of  the  vertical  transport 
pipes  4.  If  the  fully  filled  vertical  transport  pipe  4 
exists,  the  program  proceeds  to  a  step  32,  while  if  no 
fully  filled  vertical  transport  pipe  4  exists,  the  program 
proceeds  to  a  step  31.  At  the  step  32,  the  fully  filled 
vertical  transport  pipe  4  is  selected,  and  the  program 
is  returned  to  the  step  23  to  carry  out  throwing-in  of 
the  waste  containers  2  from  the  fully  filled  vertical 
transport  pipe  4. 

At  the  step  31  ,  it  is  judged  whether  the  waste  con- 
tainers  2  still  remain  in  any  of  the  vertical  transport 
pipes  4.  If  the  waste  containers  remain,  the  program 
is  returned  to  the  step  23  to  continue  the  throwing-in 
operation  of  the  waste  containers  2.  If  no  waste  con- 
tainers  remain,  the  program  is  returned  to  the  step  22 
so  that  the  program  is  brought  to  the  state  waiting 
throwing  of  the  waste  containers  2  into  the  vertical 
transport  pipes  4. 

In  the  manner  described  above,  the  waste  con- 
tainers  2  are  regularly  thrown  from  the  plurality  of  the 
vertical  transport  pipes  4  into  the  horizontal  transport 
pipe  5. 

In  the  above  description  on  the  waste  collecting 

system  and  method  of  the  invention,  the  transpor- 
tation  controlling  method  in  case  where  the  waste 
containers  2  exist  within  the  vertical  transport  pipes 
4,  and  the  transportation  controlling  method  in  case 

5  where  the  waste  containers  2  exist  within  the  horizon- 
tal  transport  pipe  5  have  been  described  separately 
from  each  other.  It  is  needless  to  say,  however,  that 
these  may  be  combined  with  each  other  to  control 
transportation  of  the  waste  containers  2  within  the 

10  system.  That  is,  the  waste  containers  2  thrown  from 
the  throwing  devices  3  are  thrown  into  the  vertical 
transport  pipes  4  in  due  order  in  accordance  with  the 
above-mentioned  control  method,  and  the  waste  con- 
tainers  2  are  thrown  into  the  horizontal  transport  pipe 

15  5  in  due  order  in  accordance  with  the  above-men- 
tioned  control  method.  By  doing  so,  the  entire  oper- 
ation  from  the  point  of  time  each  person  throws  the 
waste  container  2  into  the  throwing  device  3  to  the 
point  of  time  the  waste  containers  2  are  accumulated 

20  at  the  waste  container  accumulating  location  is  con- 
sistently  carried  out  under  control. 

The  waste  collecting  system  and  method  of  the 
invention  may  further  include  a  device  or  a  step  in 
which  if  the  horizontal  transport  pipe  5  is  clogged  with 

25  the  waste  containers  2,  air  is  caused  to  flow  backward 
to  release  the  clogging  and,  subsequently,  blowing  is 
again  effected  to  forcibly  deliver  the  waste  containers 
through  the  horizontal  transport  pipe  5. 

30  INDUSTRIAL  APPLICABILITY 

As  described  above,  the  waste  collecting  system 
or  method  according  to  the  invention  has  the  following 
advantages: 

35  (1)  Restriction  of  time  the  waste  is  thrown  away 
is  entirely  eliminated,  and  the  degree  of  freedom 
by  which  the  waste  is  thrown  away  is  improved. 
(2)  Further,  no  waiting  time  occurs  when  the 
waste  is  thrown  away. 

40  (3)  Since  it  becomes  unnecessary  to  store  the 
waste  at  each  door  fora  long  period  of  time,  sani- 
tation  is  ensured,  and  an  attempt  can  be  made  to 
effectively  utilize  the  space. 
(4)  Since  the  throwing  devices  can  be  arranged 

45  at  a  plurality  of  locations  within  the  building,  it  is 
possible  to  save  labors  required  for  transporting 
the  waste. 
(5)  Since  the  waste  is  thrown  away  after  having 
been  accommodated  in  the  waste  containers,  it  is 

so  prevented  that  as  is  in  the  case  of  the  usual  dust 
chute,  the  waste  disperses  in  the  chute  to  present 
uncleanliness. 
(6)  In  addition,  the  waste  does  not  disperse  at  the 
accumulating  location,  so  that  sanitation  and 

55  good  appearance  are  ensured,  and  the  handling 
is  made  easy. 
(7)  Since  it  is  not  required  to  arrange  deodorizing 
devices  or  the  like  along  the  transportation  path 

12 



23 EP  0  302  113  B1 24 

of  the  waste,  the  installation  is  simplified  in  con- 
struction  as  a  whole. 
(8)  If  the  waste  is  accommodated  in  separate 
waste  containers  from  kind  to  kind  of  the  waste, 
efficiency  of  the  discriminating  operation  at  the 
accumulating  location  is  enhanced. 
(9)  If  the  waste  containers  are  formed  by  dispos- 
able  containers,  the  collecting  operation  of  the 
containers  is  dispensed  with,  so  that  labor 
required  to  throw  away  the  waste  is  considerably 
reduced  as  a  whole. 

Claims 

1  .  A  method  of  collecting  waste  containers,  com- 
prising  the  steps  of: 

(a)  operating  one  of  throwing  devices  arranged  at 
a  plurality  of  floors  of  a  building,  the  one  throwing 
device  having  accommodated  therein  waste  con- 
tainers,  and  throwing  the  waste  containers  into  a 
vertical  transport  pipe  mounted  substantially  ver- 
tically  to  said  building;  and 
(b)  decelerating  the  falling  waste  containers  at  a 
lower  portion  of  the  vertical  transport  pipe  so  as 
to  prevent  the  thrown-in  waste  containers  from 
being  broken  when  the  waste  containers  reach  a 
shut-off  valve  provided  at  the  lower  end  of  said 
vertical  transport  pipe. 
2.  A  method  according  to  claim  1,  wherein  said 

throwing  step  (a)  includes: 
(c)  detecting  those  throwing  devices  having 
accommodated  therein  waste  containers,  of  said 
throwing  devices; 
(d)  operating  the  throwing  device  at  the  upper- 
most  floor,  of  the  throwing  devices  detected  by 
said  detecting  step  (c)  to  throw  the  waste  contain- 
ers  into  the  vertical  transport  pipe,  and  rendering 
other  throwing  devices  inoperative; 
(e)  after  the  step  (d),  counting  the  number  of  the 
waste  containers  falling  onto  said  shut-off  valve 
to  judge  whether  or  not  the  waste  containers  are 
at  least  equal  to  a  predetermined  number; 
(f)  opening  the  shut-off  valve  when  the  waste  con- 
tainers  are  at  least  equal  to  the  predetermined 
number  in  the  judging  step  (e),  to  discharge  the 
waste  containers  from  the  lower  end  of  the  verti- 
cal  transport  pipe; 
(g)  returning  to  said  step  (d)  when  the  waste  con- 
tainers  do  not  reach  the  predetermined  number  in 
the  judging  step  (e);  and 
(h)  after  the  discharging  step  (f),  returning  to  the 
step  (c). 
3.  A  method  according  to  claim  2,  after  said  step 

(d),  including  the  steps  of: 
(i)  detecting  a  throwing  device  fully  filled  with  the 
waste  containers,  of  the  detected  throwing 
devices  having  accommodated  therein  the  waste 

containers; 
(j)  when  the  fully  filled  throwing  device  exists  in 
the  detecting  step  (i),  regarding  said  throwing 
device  at  the  uppermost  floor  in  said  step  (d)  as 

5  the  fully  filled  throwing  device;  and 
(k)  when  no  fully  filled  throwing  device  exists  in 
the  detecting  step  (i),  returning  to  the  judging  step 
(e). 

4.  A  waste  collecting  system  for  carrying  out  the 
10  method  according  to  claim  1  ,  comprising: 

(a)  a  substantially  vertically  extending  vertical 
transport  pipe  (4)  mounted  to  a  multi-floor  build- 
ing,  the  vertical  transport  pipe  being  provided  at 
its  lower  end  portion  with  shut-off  valve  means 

15  (94;  427)  for  shutting  off  the  interior  of  the  vertical 
transport  pipe  so  as  to  be  capable  of  being 
opened  and  closed,  the  vertical  transport  pipe 
permitting  closable  waste  containers  (2)  to  fall 
down  under  gravity  through  the  vertical  transport 

20  pipe  for  transporting  the  waste  containers  to  the 
lower  end  of  the  vertical  transport  pipe; 
(b)  a  plurality  of  throwing  means  (3)  arranged  re- 
spectively  at  a  plurality  of  floors  of  said  building 
for  throwing  said  waste  containers  into  the  verti- 

25  cal  transport  pipe; 
(c)  deceleration  means  (422-425)  mounted  to  a 
lower  portion  of  the  vertical  transport  pipe  for 
decelerating  the  falling  waste  containers  to  arrive 
onto  the  shut-off  valve  means  so  as  to  prevent 

30  that  the  waste  containers  collide  against  said 
shut-off  valve  means  and  are  broken;  and 
(d)  throwing  device  control  means  for  operating 
the  throwing  means  separately  from  each  other 
for  controlling  throwing  of  the  waste  containers 

35  into  said  vertical  transport  pipe. 
5.  A  waste  collecting  system  according  to  claim  4, 

wherein  said  vertical  transport  pipe  comprises  a  ver- 
tical  introducing  pipe  set  such  that  the  waste  contain- 
ers  fall  down  through  the  interior  of  the  vertical 

40  transport  pipe  substantially  at  a  constant  speed  in  a 
coaxial  relation  to  the  vertical  transport  pipe,  and  a 
deceleration  pipe  (417)  connected  to  the  lower  end  of 
the  vertical  introducing  pipe  in  coaxial  relation  thereto 
and  having  a  diameter  smaller  than  that  of  the  intro- 

45  ducing  pipe  for  permitting  the  waste  containers  to  fall 
down  to  the  lower  end  of  the  deceleration  pipe;  and 
wherein  said  deceleration  means  comprises  pressure 
measuring  means  for  measuring  pressure  within  said 
vertical  transport  pipe,  and  air  pressure  adjusting 

so  means  having  air  discharge  valve  (410  a-c)  capable 
of  being  opened  and  closed,  for  discharging  air  in  res- 
ponse  to  a  signal  from  the  pressure  measuring  means 
to  adjust  pressure  within  the  deceleration  pipe, 
thereby  controlling  the  falling  velocity  of  the  waste 

55  containers. 
6.  A  waste  collecting  system  according  to  claim  5, 

wherein  said  deceleration  pipe  is  provided  with  a  tap- 
ered  pipe  (417)  converging  toward  its  lower  end,  a 
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small-diameter  pipe  connected  to  a  lower  end  of  the 
tapered  pipe  and  having  an  inner  diameter  substan- 
tially  equal  to  the  diameter  of  the  lower  end  of  said  tap- 
ered  pipe,  said  tapered  pipe  having  an  upper  end 
connected  to  the  lower  end  of  the  introduction  pipe 
having  substantially  the  same  inner  diameter  as  said 
upper  pipe. 

7.  A  waste  collecting  system  according  to  claim  4, 
wherein  said  deceleration  means  comprises  air 
ascending  current  forming  means  for  forming  air 
ascending  current  for  decelerating  the  falling  waste 
containers,  detecting  means  mounted  to  the  vertical 
transport  pipe  at  a  location  above  said  air  ascending 
current  forming  means,  for  detecting  falling  speed  of 
the  waste  containers,  air  ascending  current  control 
means  for  controlling  the  air  ascending  current  form- 
ing  means  on  the  basis  of  a  detecting  signal  from  said 
detecting  means  in  such  a  manner  that  the  air  ascend- 
ing  current  velocity  corresponds  to  the  falling  speed 
of  the  waste  containers. 

8.  A  waste  collecting  system  according  to  claim  7, 
wherein  said  air  ascending  current  forming  means 
comprises  a  blower  communicating  with  an  air  intake 
opening  in  the  vertical  transport  pipe  for  drawing  air 
within  the  vertical  transport  pipe  and  for  blowing  the 
drawn  air  from  an  air  blowing  opening  formed  in  the 
vertical  transport  pipe  at  a  location  below  the  air 
intake  opening,  to  form  the  air  ascending  current. 

9.  A  waste  collecting  system  according  to  claim  4, 
wherein  each  of  said  throwing  means  comprises  a 
casing  mounted  to  the  vertical  transport  pipe  and  hav- 
ing  an  inlet  through  which  the  waste  containers  enter, 
conveying  means  arranged  within  the  casing  for  con- 
veying  the  waste  containers  from  an  initial  end  adja- 
cent  the  inlet  to  a  terminating  end  in  the  vicinity  of  a 
throwing  opening  of  the  vertical  transporting  pipe,  and 
introducing  means  for  introducing  the  waste  contain- 
ers  received  from  the  terminating  end  of  the  convey- 
ing  means,  into  the  interior  of  the  vertical  transport 
pipe  through  the  throwing  opening  thereof. 

10.  A  waste  collecting  system  according  to  claim 
9,  wherein  said  introducing  means  comprises  a 
pusher  plate  for  pushing  the  waste  container  con- 
veyed  by  the  conveying  means,  the  pusher  plate 
being  arranged  below  the  terminating  end  of  the  con- 
veying  means  and  having  a  configuration  com- 
plementary  to  the  throwing  opening  of  the  vertical 
transport  pipe,  and  pushing  means  for  moving  the 
pusher  plate  to  bring  the  same  into  conformity  with  the 
throwing  opening,  thereby  throwing  the  waste  con- 
tainer  into  the  vertical  transport  pipe. 

11.  A  waste  collecting  system  according  to  claim 
9,  wherein  said  introducing  means  comprises  an  intro- 
ducing  tube  for  receiving  therein  the  waste  container 
and  forming  a  part  of  the  vertical  transport  pipe,  and 
moving  means  for  moving  the  introducing  tube  be- 
tween  a  first  position  where  the  introducing  tube 
receives  the  waste  container  from  the  conveying 

means  and  a  second  position  where  the  introducing 
tube  forms  the  part  of  the  vertical  transport  pipe  to 
throw  the  waste  container  into  the  vertical  transport 
pipe. 

5  12.  A  waste  collecting  system  according  to  claim 
9,  wherein  said  introducing  means  comprises  a  rotary 
member  arranged  below  the  terminating  end  of  the 
conveying  means  and  provided  with  a  plurality  of 
accommodating  sections  each  receiving  therein  the 

10  waste  container,  said  rotary  member  being  mounted 
to  the  casing  for  rotation  between  a  first  position 
where  one  of  the  accommodating  sections  receives 
the  waste  container  from  the  conveying  means  arid  a 
second  position  where  one  of  the  accommodating 

15  sections  forms  a  part  of  the  vertical  transport  pipe  to 
throw  the  received  waste  container  into  the  vertical 
transport  pipe,  and  drive  means  for  rotating  the  rotary 
member. 

13.  A  waste  collecting  system  according  to  claim 
20  4,  further  comprising  discriminating  means  including 

valve  means  having  a  valve  member  mounted  to  a 
lower  end  opening  of  the  vertical  transport  pipe  so  as 
to  be  capable  of  closing  and  opening  the  lower  end 
opening,  a  sensor  mounted  to  the  vertical  transport 

25  pipe  for  detecting  a  color  of  the  waste  container  rest- 
ing  on  the  valve  member,  conveying  means  arranged 
below  the  vertical  transport  pipe  for  conveying  the 
waste  container  falling  down  through  the  lower  end 
opening  in  any  one  of  two  directions,  and  conveying 

30  direction  control  means  for  controlling  the  conveying 
direction  of  the  conveying  means  on  the  basis  of  a 
color  detecting  signal  from  said  sensor. 

35  Patentanspruche 

1.  Verfahren  zum  Sammeln  von  Abfallbehaltern, 
das  die  folgenden  Schritte  umfalit: 

a)  Betatigen  einer  von  mehreren  Abwurfvorrich- 
40  tungen,  die  auf  einer  Vielzahl  von  Etagen  eines 

Gebaudes  angeordnetsind,  wobei  in  der  Abwurf- 
vorrichtung  Abfallbehalter  untergebracht  sind, 
und  Werfen  der  Abfallbehalter  in  ein  senkrechtes 
Transportrohr,  das  im  wesentlichen  vertikal  im 

45  Gebaude  angebracht  ist;  und 
b)  Verlangsamen  des  fallenden  Abfallbehalters 
im  unteren  Teil  des  senkrechten  Transportrohres, 
so  dali  ein  Zerstoren  der  eingeworfenen  Abfall- 
behalter  vermieden  wird,  wenn  diese  auf  ein 

so  Absperrmittel,  das  im  unteren  Ende  des  senk- 
rechten  Transportrohres  vorgesehen  ist,  treffen. 
2.  Verfahren  nach  Anspruch  1  ,  worin  der  Abwurf- 

schritt  a)  umfalit: 
c)  Ermitteln  jener  Abwurfvorrichtungen,  die 

55  Abfallbehalter  enthalten,  aus  der  Anzahl  der 
Abwurfvorrichtungen; 
d)  Betatigen  der  Abwurfvorrichtung  im  obersten 
Stockwerk  derjenigen  Abwurfvorrichtungen,  die 
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durch  den  Ermittlungsschritt  c)  ermittelt  wurden, 
um  die  Abfallbehalter  in  das  senkrechte  Trans- 
portrohr  zu  werfen,  und  Aulierbetriebsetzen  der 
anderen  Abwurfvorrichtungen; 
e)  nach  dem  Schritt  d)  Zahlen  der  Anzahl  der  auf 
das  Absperrmittel  fallenden  Abfallbehalter,  umzu 
beurteilen,  ob  die  Zahl  der  Abfallbehalter  zumin- 
dest  gleich  einer  vorbestimmten  Zahl  ist  oder 
nicht; 
f)  Offnen  des  Absperrmittels,  wenn  die  Zahl  der 
Abfallbehalter  zumindest  gleich  einer  vorbe- 
stimmten  Zahl  ist  im  Beurteilungsschritt  e),  um 
die  Abfallbehalter  vom  unteren  Ende  des  senk- 
rechten  Transportrohres  zu  entladen; 
g)  Ruckkehrzu  Schritt  d),  wenn  die  Abfallbehalter 
die  vorbestimmte  Zahl  im  Beurteilungsschritt  e) 
nicht  erreicht  haben;  und 
h)  nach  dem  Entladeschrittf)  Ruckkehrzu  Schritt 
c). 
3.  Verfahren  nach  Anspruch  2,  das  nach  dem 

Schritt  d)  folgende  Schritte  aufweist: 
i)  Ermitteln  einer  vollig  mit  Abfallbehaltern  gefull- 
ten  Abwurfvorrichtung  aus  der  Zahl  der  ermittel- 
ten  Abwurfvorrichtungen,  die  Abfallbehalter 
enthalten; 
j)  wenn  im  Ermittlungsschritt  i)  die  vollig  gefullte 
Abwurfvorrichtung  vorhanden  ist,  Betrachten  der 
vollig  gefullten  Abwurfvorrichtung  als  die  Abwurf- 
vorrichtung  im  obersten  Stockwerk  im  Schritt  d); 
und 
k)  wenn  keine  vollig  gefullte  Abwurfvorrichtung 
im  Ermittlungsschritt  i)  vorhanden  ist,  Ruckkehr 
zum  Beurteilungsschritt  e). 
4.  Abfallsammelsystem  zur  Durchfuhrung  des 

Verfahrens  nach  Anspruch  1,  das  folgendes  umfalit: 
a)  ein  im  wesentlichen  vertikal  sich  erstrecken- 
des  vertikales  Transportrohr  (4),  das  in  einem 
Gebaude  mit  mehreren  Etagen  angeordnet  ist, 
wobei  das  vertikale  Transportrohr  in  seinem  un- 
teren  Endteil  mit  Absperrmittel  n  (94,427)  zum 
Verschlielien  des  Inneren  des  vertikalen  Trans- 
portrohres  versehen  ist,  so  dali  es  sich  offnen 
und  verschlielien  lalit,  wobei  das  vertikale  Trans- 
portrohr  es  ermoglicht,  dali  verschlielibare 
Abfallbehalter  (2)  infolge  der  Erdanziehung  durch 
das  vertikale  Transportrohr  fallen,  um  die  Abfall- 
behalter  zum  unteren  Ende  des  vertikalen  Trans- 
portrohres  zu  befordern; 
b)  eine  Vielzahl  von  Abwurfmitteln  (3),  die  ent- 
sprechend  auf  einer  Vielzahl  von  Etagen  des 
Gebaudes  angeordnet  sind,  um  die  Abfallbehal- 
ter  in  das  vertikale  Transportrohr  zu  werfen; 
c)  Verlangsamungsmittel  (422-425),  die  sich  am 
unteren  Teil  des  vertikalen  Transportrohres 
befinden,um  die  fallenden  Abfallbehalter  zu  ver- 
langsamen,  die  auf  dem  Absperrmittel  auftreffen, 
um  zu  vermeiden,  dali  die  Abfallbehalter  gegen 
das  Absperrmittel  schlagen  und  zerstort  werden; 

und 
d)  Abwurfvorrichtungssteuerungsmittel,  um  die 
Abwurfmittel  getrennt  voneinander  zu  betatigen 
zum  Steuern  des  Abwurfs  der  Abfallbehalter  in 

5  das  vertikale  Transportrohr. 
5.  Abfallsammelsystem  nach  Anspruch  4,  bei 

dem  das  vertikale  Transportrohr  ein  senkrechtes  Ein- 
fuhrungsrohr,  das  derart  angeordnet  ist,  dali  die 
Abfallbehalter  im  wesentlichen  mit  einer  konstanten 

10  Geschwindigkeit  koaxial  zum  vertikalen  Transpor- 
trohrdurch  das  Innere  des  vertikalen  Transportrohres 
herabfallen,  und  ein  Verlangsamungsrohr  (417) 
umfalit,  das  mit  dem  unteren  Ende  des  vertikalen  Ein- 
ftihrungsrohres  koaxial  dazu  verbunden  ist  und  einen 

15  kleineren  Durchmesser  aufweist  als  derjenige  des 
Einftihrungsrohres,  so  dali  die  Abfallbehalter  zum  un- 
teren  Ende  des  Verlangsamungsrohres  herabfallen 
konnen;  und  worin  das  Verlangsamungsmittel  Druck- 
melimittel,  um  den  Druck  im  vertikalen  Transportrohr 

20  zu  messen,  und  Mittel  zum  Einstellen  des  Luftdrucks 
umfalit,  die  ein  Luftabgabeventil  (410  a-c),  das  sich 
offnen  und  schlielien  lalit,  zur  Abgabe  der  Luft  in 
Abhangigkeit  von  einem  Signal  von  den  Druckmeli- 
mitteln  aufweisen,  um  den  Druck  innerhalb  des  Ver- 

25  langsamungsrohres  einzustellen,  wodurch  die 
Fallgeschwindigkeit  der  Abfallbehalter  gesteuert 
wird. 

6.  Abfallsammelsystem  nach  Anspruch  5,  bei 
dem  das  Verlangsamungsrohr  ein  konisch  zulaufen- 

30  des  Rohr(417),  das  zu  seinem  unteren  Ende  hin  kon- 
vergiert,  und  ein  Rohr  mit  einem  kleinen 
Durchmesser  aufweist,  das  mit  einem  unteren  Ende 
des  konisch  zulaufenden  Rohres  verbunden  ist  und 
einen  Innendurchmesser  hat,  der  im  wesentlichen 

35  gleich  dem  Durchmesser  des  unteren  Endesdes  kon- 
isch  zulaufenden  Rohres  ist,  wobei  das  konisch 
zulaufende  Rohr  ein  oberes  Ende  aufweist,  das  mit 
dem  unteren  Ende  des  Einftihrungsrohres  mit  im 
wesentlichen  dem  gleichen  Innendurchmesser  wie 

40  das  obere  Rohr  verbunden  ist. 
7.  Abfallsammelsystem  nach  Anspruch  4,  bei 

dem  das  Verlangsamungsmittel  folgendes  aufweist: 
Mittel  zur  Bildung  eines  aufsteigenden  Luftstroms  zur 
Verlangsamung  der  herabfallenden  Abfallbehalter, 

45  Ermittlungsmittel,  die  an  dem  vertikalen  Transpor- 
trohr  an  einer  Stelle  fiber  dem  Mittel  zur  Bildung  eines 
aufsteigenden  Luftstroms  angebracht  sind,  um  die 
Fallgeschwindigkeit  der  Abfallbehalter  zu  ermitteln, 
und  Mittel  zum  Steuern  des  aufsteigenden  Luft- 

50  stroms,  um  die  den  aufsteigenden  Luftstrom  bilden- 
den  Mittel  in  Abhangigkeit  von  einem 
Ermittlungssignal  vom  Ermittlungsmittel  derart  zu 
steuern,  dali  die  Geschwindigkeit  des  aufsteigenden 
Luftstroms  mit  der  Fallgeschwindigkeit  der  Abfallbe- 

55  halter  korrespondiert. 
8.  Abfallsammelsystem  nach  Anspruch  7,  bei 

dem  das  den  aufsteigenden  Luftstrom  bildende  Mittel 
ein  Geblase  aufweist,  das  mit  einer  Luftaufnahme- 
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offnung  im  vertikalen  Transportrohr  in  Verbindung 
steht,  um  Luft  aus  dem  vertikalen  Transportrohr 
anzusaugen  und  die  angesaugte  Luft  aus  einer  Luf- 
tabblasoffnung,  die  sich  im  vertikalen  Transportrohr 
an  einer  Stelle  unterder  Luftaufnahmeoffnung  befin- 
det,  zu  blasen,  um  den  aufsteigenden  Luftstrom  zu 
bilden. 

9.  Abfallsammelsystem  nach  Anspruch  4,  bei 
dem  jedes  Abwurfmittel  folgendes  aufweist:  ein  im 
vertikalen  Transportrohr  angeordnetes  Gehause  mit 
einem  Einlali,  durch  den  die  Abfallbehalter  eintreten, 
im  Gehause  angeordnete  Fordermittel  zum  Transpor- 
tieren  der  Abfallbehalter  von  einem  anfanglichen 
Ende  nahe  dem  Einlali  zu  einem  Abschluliende  in  der 
Nahe  einer  Wurfoffnung  des  vertikalen  Transportroh- 
res  und  Einfuhrungsmittel  zum  Einfuhren  der  Abfall- 
behalter,  die  vom  Abschluliende  des  Fordermittels 
eintreffen,  in  das  Innere  des  vertikalen  Transportroh- 
res  durch  dessen  Wurfoffnung. 

10.  Abfallsammelsystem  nach  Anspruch  9,  bei 
dem  das  Einfuhrungsmittel  folgendes  aufweist:  eine 
Schubplatte  zum  Schieben  des  vom  Fordermittel 
transportierten  Abfallbehalters,  welche  unterhalb  des 
Abschluliendes  des  Fordermittels  angeordnet  und 
komplementar  zur  Wurfoffnung  des  vertikalen  Trans- 
portrohres  gestaltet  ist,  und  Schubmittel  zum  Bewe- 
gen  der  Schubplatte,  um  diese  in  Deckung  mit  der 
Wurfoffnung  zu  bringen,  wodurch  der  Abfallbehalter 
in  das  vertikale  Transportrohr  geworfen  wird. 

11.  Abfallsammelsystem  nach  Anspruch  9,  bei 
dem  das  Einfuhrungsmittel  folgendes  aufweist:  ein 
Einftihrungsrohr,  das  den  Abfallbehalter  aufnimmt 
und  einen  Teil  des  vertikalen  Transportrohres  bildet 
und  Bewegungsmittel  zum  Bewegen  des  Einftih- 
rungsrohres  zwischen  einer  ersten  Stellung,  in  der 
das  Einftihrungsrohr  den  Abfallbehalter  vom  Forder- 
mittel  aufnimmt,  und  einer  zweiten  Stellung,  in  der  das 
Einftihrungsrohr  den  Teil  des  vertikalen  Transpor- 
trohres  bildet,  um  den  Abfallbehalter  in  das  vertikale 
Transportrohr  zu  werfen. 

12.  Abfallsammelsystem  nach  Anspruch  9,  bei 
dem  das  Einfuhrungsmittel  folgendes  aufweist:  ein 
Drehteil,  das  unter  dem  Abschluliende  des  Fordermit- 
tels  angeordnet  ist  und  mit  einer  Vielzahl  von  Aufnah- 
meabschnitten,  die  jeweils  einen  Abfallbehalter 
aufnehmen,  versehen  ist,  wobei  das  Drehteil  mit  dem 
Gehause  so  verbunden  ist,  dali  es  sich  zwischen 
einer  ersten  Stellung,  in  der  einer  der  Aufnahme- 
abschnitte  einen  Abfallbehaltervom  Fordermittel  auf- 
nimmt,  und  einer  zweiten  Stellung,  in  der  einer  der 
Aufnahmeabschnitte  ein  Teil  des  vertikalen  Transport 
rohres  bildet,  dreht,  um  den  aufgenommenen  Abfall- 
behalter  in  das  vertikale  Transportrohr  zu  werfen,  und 
Antriebsmittel  zum  Drehen  des  Drehteils. 

13.  Abfallsammelsystem  nach  Anspruch  4,  das 
weiterhin  folgendes  aufweist:  Unterscheidungsmittel 
einschlielilich  Absperrmittel  mit  einem  an  einer  unte- 
ren  Endoffnung  des  vertikalen  Transportrohres  ange- 

brachten  Absperrteil,  so  dali  es  die  untere  Endoff- 
nung  schlielien  und  offnen  kann,  einen  auf  dem  ver- 
tikalen  Transportrohr  angebrachten  Sensor  zum 
Ermitteln  der  Farbe  des  auf  dem  Absperrmittel  ruhen- 

5  den  Abfallbehalters,  unterhalb  des  vertikalen  Trans- 
portrohres  angeordnete  Fordermittel  zum 
Transportieren  des  durch  die  untere  Endoffnung  her- 
abfallenden  Abfallbehalters  in  eine  von  zwei  Richtun- 
gen  und  Steuerungsmittel  zum  Steuern  der 

10  Transportrichtung  des  Fordermittels  in  Abhangigkeit 
eines  die  Farbe  ermittelnden  Signals  vom  Sensor. 

15 
Revendications 

1.  Un  procede  de  collecte  de  dechets,  compor- 
tant  les  etapes  de  : 

(a)  mise  en  oeuvre  de  I'un  des  dispositifs  de 
deversement  places  sur  un  ensemble  d'etages 

20  d'un  batiment,  ledit  dispositif  de  deversement 
comportant  a  I'interieur  des  conteneurs  a 
dechets,  et  envoi  des  conteneurs  a  dechets  dans 
un  conduit  vertical  dispose  essentiellement  ver- 
ticalement  sur  ledit  batiment  ;  et 

25  (b)  ralentissement  de  la  chute  des  conteneurs  a 
dechets  dans  une  portion  inferieure  du  conduit 
vertical  af  in  d'eviterque  les  conteneurs  a  dechets 
qui  tombent  ne  se  brisent  lorsque  les  conteneurs 
a  dechets  atteignent  un  volet  de  fermeture  dis- 

30  pose  a  I'extremite  inferieure  dudit  conduit  verti- 
cal. 
2.  Un  procede  selon  la  revendication  1,  caracte- 

rise  en  ce  que  ladite  etape  de  deversement  (a) 
comporte  : 

35  (c)  la  detection,  parmi  les  dispositifs  de  deverse- 
ment,  de  ceux  qui  comportent  des  conteneurs  a 
dechets  a  I'interieur  ; 
(d)  la  mise  en  oeuvre  du  dispositif  de  deverse- 
ment  de  I'etage  le  plus  haut,  parmi  les  dispositifs 

40  de  deversement  detectes  par  ladite  etape  de 
detection  (c),  pour  jeter  les  conteneurs  a  dechets 
dans  le  conduit  vertical  et  rendre  les  autres  dis- 
positifs  de  deversement  inoperants  ; 
(e)  apres  I'etape  (d),  le  comptage  du  nombre  de 

45  conteneurs  a  dechets  qui  tombent  sur  ledit  volet 
de  fermeture  pour  juger  si  le  nombre  de  conte- 
neurs  a  dechets  est  au  moins  egal  ou  non  a  une 
valeur  predeterminee  ; 
(f)  I'ouverture  dudit  volet  de  fermeture  lorsqu'a 

so  I'etape  devaluation  (e)  le  nombre  de  conteneurs 
a  dechets  est  reconnu  comme  etant  au  moins 
egal  a  la  valeur  predeterminee,  pour  evacuer  les 
conteneurs  a  dechets  de  I'extremite  inferieure  du 
conduit  vertical  ; 

55  (g)  le  retour  a  ladite  etape  (d)  si  a  I'etape  deva- 
luation  (e)  le  nombre  de  conteneurs  a  dechets 
n'atteint  pas  la  valeur  predeterminee  ;  et 
(h)  apres  I'etape  d'evacuation  (f),  le  retour  a 
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I'etape  (c). 
3.  Un  procede  selon  la  revendication  2,  qui 

comporte  apres  ladite  etape  (d),  les  etapes  de  : 
(i)  detection,  parmi  les  dispositifs  de  deverse- 
ment  comportant  des  conteneurs  a  dechets  a 
I'interieur,  d'un  dispositif  de  deversement  entiere- 
ment  rempli  de  conteneurs  a  dechets  ; 
(j)  si  le  dispositif  de  deversement  entierement 
rempli  existe  a  I'etape  de  detection  (i),  prise  en 
compte  dudit  dispositif  de  deversement  de  I'etage 
le  plus  haut  de  ladite  etape  (d)  comme  etant  le 
dispositif  de  deversement  entierement  rempli  ;  et 
(k)  s'il  n'existe  pas  a  I'etape  (i)  de  dispositif  de 
deversement  entierement  rempli,  retour  a  I'etape 
devaluation  (e). 
4.  Un  dispositif  de  collecte  de  dechets  pourmettre 

en  oeuvre  la  methode  selon  la  revendication  1, 
comprenant  : 

(a)  un  conduit  vertical  (4)  place  essentiellement 
verticalement  sur  un  batiment  a  plusieurs  etages, 
le  conduit  vertical  etant  pourvu  a  son  extremite 
inferieure  d'un  moyen  de  fermeture  a  volet  (94  ; 
427)  af  in  d'obturer  I'interieur  du  conduit  vertical 
de  telle  sorte  qu'il  puisse  etre  ouvert  et  ferme,  le 
conduit  vertical  permettant  a  des  conteneurs  a 
dechets  munis  de  couvercles  (2)  de  tomber  par 
gravite  dans  le  conduit  vertical  pour  descendre 
les  conteneurs  a  dechets  a  I'extremite  inferieure 
du  conduit  vertical  ; 
(b)  un  ensemble  de  dispositifs  de  deversement 
(3)  disposes  respectivement  a  un  ensemble 
d'etages  dudit  batiment  pour  envoyer  lesdits 
conteneurs  a  dechets  dans  le  conduit  vertical  ; 
(c)  un  moyen  de  ralentissement  (422-425)  dis- 
pose  sur  la  portion  basse  du  conduit  vertical  pour 
ralentir  la  chute  des  conteneurs  a  dechets  arri- 
vant  sur  le  moyen  de  fermeture  a  volet  af  in  d'evi- 
ter  que  les  conteneurs  a  dechets  ne  heurtent  ledit 
moyen  de  fermeture  a  volet  en  se  brisant  ;  et 
(d)  un  moyen  de  commande  des  dispositifs  de 
deversement  permettant  de  faire  fonctionner  les 
dispositifs  de  deversement  independamment  les 
uns  des  autres  pour  commander  renvoi  des 
conteneurs  a  dechets  dans  ledit  conduit  vertical. 
5.  Un  dispositif  de  collecte  de  dechets  selon  la 

revendication  4,  caracterise  en  ce  que  ledit  conduit 
vertical  comporte  un  conduit  de  deversement  vertical 
permettant  aux  conteneurs  a  dechets  de  tomber  a 
I'interieur  du  conduit  vertical  avec  une  vitesse  essen- 
tiellement  constante  et  dans  I'axe  du  conduit  vertical, 
ainsi  qu'un  conduit  de  ralentissement  (417)  relie  a 
I'extremite  inferieure  du  conduit  de  deversement, 
place  dans  le  meme  axe,  et  dont  le  diametre  est  infe- 
rieur  a  celui  du  conduit  de  deversement  qui  permet 
aux  conteneurs  a  dechets  de  tomber  a  I'extremite 
inferieure  du  conduit  de  ralentissement  ;  et  en  ce  que 
ledit  moyen  de  ralentissement  comprend  un  moyen 
de  mesure  de  pression  pour  mesurer  la  pression  a 

I'interieur  dudit  conduit  vertical,  et  un  moyen  de 
reglage  de  la  pression  d'air  comportant  un  clapet 
d'echappement  d'air  (410  a-c)  pouvant  etre  ouvert  ou 
ferme  afin  de  laisser  echapper  I'air  en  reponse  a  un 

5  signal  emis  par  le  moyen  de  mesure  de  pression  pour 
regler  la  pression  a  I'interieur  du  conduit  de  ralentis- 
sement,  commandant  ainsi  la  vitesse  de  la  chute  des 
conteneurs  a  dechets. 

6.  Un  dispositif  de  collecte  de  dechets  selon  la 
10  revendication  5,  caracterise  en  ce  que  ledit  conduit  de 

ralentissement  comporte  un  conduit  conique  (41  7)  se 
retrecissant  vers  le  bas,  un  conduit  de  diametre  infe- 
rieur  raccorde  a  I'extremite  inferieure  du  conduit  coni- 
que  et  ayant  un  diametre  interieur  essentiellement 

15  egal  au  diametre  de  I'extremite  inferieure  dudit 
conduit  conique,  ledit  conduit  conique  ayant  son 
extremite  superieure  raccordee  a  I'extremite  infe- 
rieure  du  conduit  de  deversement,  son  diametre  inte- 
rieur  etant  essentiellement  le  meme  que  celui  dudit 

20  conduit  superieur. 
7.  Un  dispositif  de  collecte  de  dechets  selon  la 

revendication  4,  caracterise  en  ce  que  ledit  moyen  de 
ralentissement  comporte  un  moyen  de  formation  de 
courant  d'air  ascendant  afin  de  creer  un  courant  d'air 

25  ascendant  pour  ralentir  la  chute  des  conteneurs  a 
dechets,  un  moyen  de  detection  place  sur  le  conduit 
vertical  en  un  point  situe  au-dessus  dudit  moyen  de 
formation  de  courant  d'air,  pour  mesurer  la  vitesse  de 
chute  des  conteneurs  a  dechets,  un  moyen  de 

30  commande  du  courant  d'air  ascendant  pour  comman- 
der  le  moyen  de  formation  de  courant  d'air  ascendant 
au  moyen  d'un  signal  de  detection  emis  par  ledit 
moyen  de  detection,  de  telle  sorte  que  la  vitesse  du 
courant  d'air  ascendant  corresponde  a  la  vitesse  de 

35  chute  des  conteneurs  a  dechets. 
8.  Un  dispositif  de  collecte  de  dechets  selon  la 

revendication  7,  caracterise  en  ce  que  ledit  moyen  de 
formation  de  courant  d'air  ascendant  comporte  une 
soufflante  qui  communique  avec  une  ouverture  de 

40  prise  d'air  dans  le  conduit  vertical  pourextraire  de  I'air 
dans  le  conduit  vertical  et  pour  souffler  I'air  extrait  par 
une  ouverture  menagee  dans  le  conduit  vertical  en  un 
point  situe  plus  bas  que  I'ouverture  de  prise  d'air,  afin 
de  creer  le  courant  d'air  ascendant. 

45  9.  Un  dispositif  de  collecte  de  dechets  selon  la 
revendication  4,  caracterise  en  ce  que  chacun  desdits 
moyens  de  deversement  comprend  un  caisson  dis- 
pose  pres  du  conduit  vertical  et  comportant  une 
ouverture  par  laquelle  entre  le  conteneur  a  dechets, 

so  un  moyen  de  convoyage  dispose  a  I'interieur  du  cais- 
son  pour  convoyer  les  conteneurs  a  dechets  depuis 
une  extremite  initiale  situee  pres  de  I'ouverture 
d'entree  jusqu'a  une  extremite  finale  situee  a  proxi- 
mite  de  I'ouverture  de  deversement  dans  le  conduit 

55  vertical,  et  un  moyen  d'introduction  pour  introduire  les 
conteneurs  a  dechets  de  I'extremite  finale  du  moyen 
de  convoyage,  a  I'interieur  du  conduit  vertical  par 
I'ouverture  de  deversement  dont  il  est  muni. 

17 
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10.  Un  dispositif  de  collecte  de  dechets  selon  la 
revendication  9,  caracterise  en  ce  que  ledit  moyen 
d'introduction  comprend  une  plaque  de  poussee  pour 
pousser  les  conteneurs  a  dechets  convoyes  par  le 
moyen  de  convoyage,  la  plaque  de  poussee  etant  dis-  5 
posee  en-dessous  de  I'extremite  finale  du  moyen  de 
convoyage  et  ayant  une  configuration  adaptee  a 
I'ouverture  de  deversement  du  conduit  vertical,  et  un 
moyen  de  poussee  pour  deplacer  la  plaque  de  pous- 
see  jusqu'au  point  ou  elle  s'adapte  sur  I'ouverture  de  10 
deversement,  jetant  ainsi  le  conteneur  a  dechets 
dans  le  conduit  vertical. 

11.  Un  dispositif  de  collecte  de  dechets  selon  la 
revendication  9,  caracterise  en  ce  que  ledit  moyen 
d'introduction  comprend  un  tube  d'introduction  pour  15 
recevoir  a  I'interieur  le  conteneur  a  dechets  et  consti- 
tuant  une  partie  du  conduit  vertical,  et  un  moyen  de 
deplacement  pour  deplacer  le  tube  d'introduction 
entre  une  premiere  position  ou  le  tube  d'introduction 
recoit  le  conteneur  a  dechets  du  moyen  de  convoyage  20 
et  une  seconde  position  ou  le  tube  d'introduction 
constitue  une  partie  du  conduit  vertical  pour  jeter  le 
conteneur  a  dechets  dans  le  conduit  vertical. 

12.  Un  dispositif  de  collecte  de  dechets  selon  la 
revendication  9,  caracterise  en  ce  que  ledit  moyen  25 
d'introduction  comprend  un  element  rotatif  dispose 
en-dessous  de  I'extremite  finale  du  moyen  de 
convoyage  et  comportant  une  ensemble  de  loge- 
ments  pouvant  recevoir  chacun  a  I'interieur  un  conte- 
neur  a  dechets,  ledit  element  rotatif  etant  place  sur  le  30 
conduit  pour  pivoter  entre  une  premiere  position  ou 
I'un  des  logements  recoit  un  conteneur  a  dechets  du 
moyen  de  convoyage  et  une  seconde  position  ou  I'un 
des  logements  constitue  une  partie  du  conduit  verti- 
cal  pour  jeter  le  conteneur  a  dechets  recu  dans  le  35 
conduit  vertical,  et  un  moyen  d'entraTnement  pour 
faire  tourner  I'element  rotatif. 

13.  Un  dispositif  de  collecte  de  dechets  selon  la 
revendication  4,  comportant  en  plus  un  moyen  de 
selection  comprenant  un  moyen  de  fermeture  par  40 
volet  ayant  un  element  de  volet  place  sur  I'ouverture 
de  I'extremite  inferieure  du  conduit  vertical  et  permet- 
tant  d'ouvrir  ou  de  fermer  I'ouverture  de  I'extremite 
inferieure,  un  capteur'  place  sur  le  conduit  vertical 
pour  detecter  la  couleur  du  conteneur  a  dechets  repo-  45 
sant  sur  I'element  de  volet,  un  moyen  de  convoyage 
dispose  en-dessous  du  conduit  vertical  pour 
convoyer  les  conteneurs  a  dechets  tombant  par  le 
conduit  vertical  dans  I'ouverture  de  I'extremite  infe- 
rieure  dans  I'une  ou  I'autre  de  deux  directions,  et  un  50 
moyen  de  commande  de  direction  de  convoyage  pour 
commander  le  sens  de  deplacement  du  moyen  de 
convoyage  en  fonction  d'un  signal  de  detection  de 
couleur  emis  par  ledit  capteur. 
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