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DRYING  AND  COMBUSTION  APPARATUS  OF  HIGH  MOISTURE  CONTENT  SOLID  INFLAMMABLE 
MATTERS. 

©  This  invention  relates  to  a  drying  and  combus- 
tion  apparatus  of  high  moisture  content  solid  inflam- 
mable  matters  which  includes  a  hopper  (20)  for 
storing  high  moisture  content  solid  inflammable  mat- 
ters,  a  dryer  (1)  for  drying  the  high  moisture  content 
solid  inflammable  matters  charged  from  the  hopper 

(20)  and  an  incinerator  (23)  for  receiving  the  dried 
solid  matters  dried  by  the  dryer  (I)  through  a  transfer 
pipe  (22)  and  burning  them,  and  which  introduces 
the  exhaust  gas  from  the  incinerator  (23)  in  to  the 
dryer  (I)  and  uses  it  as  a  drying  gas.  After  the  high 
moisture  content  solid  inflammable  matters  are  dried 
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by  the  dryer  (I),  they  are  immediately  transferred  to  the  dryer  (I), 
and  burnt  in  the  incinerator  (23).  The  exhaust  gas 
from  the  incinerator  (23)  is  used  as  the  drying  gas  of 
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(APPARATUS  FOR  DRYING  AND  BURNING  HIGH-HYDROUS  COMBUSTIBLE  SOLIDS 

Technical  Field 

The  present  invention  relates  to  an  apparatus 
for  drying  and  burning  high-hydrous  combustible 
solids  or  wet  wastes,  and  more  particularly  to  an 
improvement  in  or  relating  to  a  drying  and  burning 
system  in  which  high-hydrous  combustible  solids 
such  as  bean-curd  refuse,  are  put  in  and  dried  in 
an  associated  drier;  the  dried  solids  are  brought 
and  burnt  in  an  associated  furnace;  and  the  hot 
waste  gas  is  fed  from  the  furnace  to  the  drier  to 
dry  the  wet  waste. 

Background  Art 

As  is  well  known,  high-hydrous  combustible 
solids  or  wet  wastes  such  as  bean-curd  refuse, 
sewage  or  raw  sewage  are  treated  by  dewatering, 
drying  and  burning.  Specifically,  wet  waste  is  sub- 
jected  to  these  treatment  sequentially  in  dehydra- 
tor,  drier  and  furnace.  These  equipments  were  sep- 
arate  or  independent  from  each  other,  not  making 
up  a  composite  or  integrated  system.  In  an  attempt 
to  meet  energy-saving  demand  or  reduce  public 
nuisance  the  drier  and  furnace  were  combined  to 
provide  an  integrated  system. 

Specifically,  in  such  integrated  system,  the  hot 
waste  gas  which  is  produced  when  drying  the  wet 
waste  in  the  drier,  is  fed  to  the  furnace  to  be  burnt 
and  deodrized.  A  part  of  so  deodorized  gas  is  fed 
to  the  drier,  and  is  used  as  drying  gas.  This  sys- 
tem  constitutes  a  closed  deordizing  system,  and  is 
advantageous  from  the  energy  saving  point  of  view. 

The  conventional  system,  however,  dries  the 
wet  waste  in  its  drier,  and  burns  the  odor  gas  in  its 
furnace  for  the  sake  of  deodorizing  rather  than 
burning.  Therefore,  the  conventional  system  re- 
quires  another  furnace  for  burning  the  deodorized 
material  to  ash.  Accordingly,  the  whole  size  disad- 
vantageous^  increases.  The  deodorizing  furnace 
cannot  be  used  to  burn  the  dried  waste  because  it 
is  connected  to  the  drier  by  a  pipe  whose  size  is 
large  enough  to  allow  the  odor  gas  to  pass  to  the 
furnace,  preventing  the  dried  waste  from  passing  to 
the  furnace. 

One  object  of  the  present  invention  is  to  pro- 
vide  an  apparatus  for  drying  and  burning  high- 
hydrous  combustible  solids  or  wet  wastes,  in  which 
high-hydrous  combustible  solids  are  dried  in  an 
associated  drier,  and  the  dried  solids  are  brought 
and  burnt  to  ash  in  an  associated  furnace  while  the 
deodorized  gas  is  fed  from  the  furnace  to  the  drier 
to  dry  the  wet  waste  therein.  Thus,  the  furnace  is 
used  as  deodorizing  furnace,  too. 

Another  object  of  the  present  invention  is  to 
provide  means  for  breaking  dewatered  waste  into 
fragments  by  blowing  air,  which  is  used  t  o  carry 
fragments  of  dried  material  to  the  furnace,  thereby 

5  increasing  the  efficiency  with  which  the  waste  ma- 
terial  may  be  burnt  in  the  furnace  because  of 
substantially  increased  surface  area  of  the  pulver- 
ized  waste  material.  Blowing  air  is  used  for  expedit- 
ing  combustion  in  the  furnace.  Thus,  a  single  blow- 

10  er  may  be  used  for  transporting  dry  waste  material, 
breaking  the  material  into  fragments  and  supplying 
a  sufficient  amount  of  air  to  burn  the  fragments  of 
waste  material  in  the  furnace. 

15 
Disclosure  of  Invention 

In  order  to  attain  these  objects  an  apparatus  for 
drying  and  burning  high-hydrous  combustible 

20  solids  according  to  the  present  invention  is  char- 
acterized  in  that  it  comprises:  hopper  20  for  con- 
taining  high-hydrous  combustible  solids;  drier  1  to 
receive  high-hydrous  combustible  solids  from  hop- 
per  20  for  drying;  furnace  23  to  receive  the  de- 

25  watered  combustible  solids  from  drier  1  via  pipe  22 
for  burning;  and  means  for  leading  the  deodorized 
gas  from  furnace  23  to  drier  1  ,  thus  permitting  use 
of  the  deodorized  gas  as  drying  gas.  Solid-gas 
separator  26  is  provided  in  dried  material  transport- 

30  ing  conduit  22  between  drier  1  and  furnace  23. 
Hopper  20  communicates  with  solid-gas  separator 
26  by  duct  39  including  blower  38,  thereby  permit- 
ting  the  air-and-odor  gas  from  the  high-hydrous 
combustible  solids  in  hopper  20  to  flow  to  solid-gas 

35  separator  26  via  air  duct  39  and  break  there  the 
dewatered  combustible  solids  into  fragments,  thus 
increasing  the  burning  efficiency  in  furnace  23.  The 
air  flows  out  from  ejector  27  at  the  lower  part  of 
solid-gas  separator  26,  transporting  the  so  sepa- 

40  rated  solid  material  into  furnace  23.  Also,  the  air  is 
used  as  burning  air  in  furnace  23. 

Exhaust  duct  31,  cyclon  32  and  subsequent 
exhaust  duct  34  are  connected  to  solid-gas  separa- 
tor  26.  Air  duct  39  is  in  the  form  of  branch  down- 

45  stream  of  blower  38,  one  branch  being  connected 
to  solid-gas  separator  26  while  the  other  branch 
being  connected  to  furnace  23  to  supply  secondary 
air. 

Steam  jacket  46  is  provided  to  the  circum- 
50  ference  of  combustion  chamber  53  of  furnace  23. 

The  steam  thus  generated  by  steam  jacket  46  can 
be  used  in  producing  any  products,  and  the  result- 
ing  wet  waste  can  be  treated  in  the  drying  and 
burning  system. 

In  operation  the  wet  waste  in  hopper  20  is 
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dried  in  drier  1,  and  then  the  dried  waste  is  trans- 
ferred  into  furnace  23,  where  it  is  burnt  by  burner 
24,  and  at  the  same  time,  the  waste  gas  is  sent  to 
drier  1  .  Thus,  the  waste  gas  is  used  as  drying  gas 
in  drier  1  . 

Thansportation  of  the  dried  waste  from  drier  1 
to  furnace  23  is  described  below  in  detaile.  The  air 
supplied  from  blower  38  to  solid-gas  separator  26, 
breaks  there  the  dried  waste  into  fragments,  and 
then  the  air  causes  the  ejecting  effect  on  fragments 
of  dried  waste  at  ejector  27,  drawing  and  leading 
them  to  furnace  23.  Thus,  the  flowing  air  bear  the 
dried  waste  to  furnace  23  after  breaking  into  frag- 
ments.  Accordingly  the  burning  efficiency  in  fur- 
nace  23  will  be  improved.  Also,  the  air  which 
carries  fragments  of  waste  solid,  is  used  for  com- 
bustion  in  furnace  23. 

The  gas  separated  from  the  dried  solid  frag- 
ments  in  solid-gas  separater  26  leaves  exhaust 
duct  34  via  exhaust  tube  31  and  cyclone  32.  When 
blower  38  is  put  in  operation,  the  air  is  drawn  from 
hopper  20,  and  therefore  the  odor  is  removed  from 
the  wet  waste  in  hopper  20.  Also,  the  flowing  air  is 
used  as  secondary  air  for  expediting  combustion  in 
furnace  23.  Steam  jacket  46  surrounding  combus- 
tion  chamber  53  of  furnace  23  generates  steam, 
which  may  be  used  in  producing  any  products.  In 
the  course  of  production  wet  waste  may  be  left 
over,  which  waste,  however,  may  be  disposed  by 
the  drying-and-burning  system. 

Description  of  Drawings: 

The  accompanying  drawings  show  one  em- 
bodiment  of  the  present  invention: 

Fig.  1  is  a  front  view  of  the  drier,  partly  broken 
to  show  some  essential  parts  of  the  drier; 

Fig.  2  shows  how  circular  wind  motion  is  used 
for  drying  and  fracturing; 

Fig.  3  is  a  plane  view  of  a  perforated  distribu- 
tion  plate; 

Fig.  4  is  a  side  view  of  the  perforated  distribu- 
tion  plate; 

Fig.  5  is  a  plane  view  of  a  screw; 
Fig.  6  is  a  side  view  of  the  screw; 
Fig.  7  is  a  plane  view  of  the  blade; 
Fig.  8  is  a  side  view  of  the  blade; 
Fig.  9  is  a  plane  view  of  an  obstacle  plate; 
Fig.  10  is  a  side  view  of  the  obstacle  plate; 
Fig.  1  1  is  a  plane  view  of  a  fracturing  blade; 
Fig.  12  is  a  side  view  of  the  fracturing  blade; 

and 
Fig.  13  is  a  diagramatic  view  of  the  drying-and- 

burning  apparatus.  Best  Mode  of  Carrying  out  the 
Present  Invention: 

Figs.  1  to  12  show  drier  1  which  may  be  used 
in  the  present  invention. 

A  cylindrical  drier  is  indicated  at  1,  and  this 
drier  has  gas  supplying  vent  2  at  its  lower  part; 
dried  waste  exhausting  opening  3  at  its  upper  part; 
and  wet  waste  inlet  opening  4  at  a  somewhat 

5  higher  level  than  the  intermediate  level  of  the  cyl- 
inder.  These  openings  and  vent  are  arranged  lon- 
gitudinally.  Cylindrical  drier  1  has  rotating  shaft  5 
along  its  longitudinal  central  axis,  electric  motor  5 
is  used  to  rotate  shaft  5.  Perforated  distribution 

w  plate  7  is  laid  adjacent  to  gas  vent  2  at  the  bottom 
level  of  cylindrical  drier  1  for  distributing  hot  air. 
Screw  9  is  fixed  to  rotating  shaft  5  above  perfo- 
rated  distribution  plate  7.  Screw  9  is  adapted  to  be 
rotated  by  shaft  5.  Blade  10  is  provided  at  a  higher 

75  level  than  screw  9.  Screw  9  and  blade  10  are 
arranged  in  such  positions  that  dried  waste  may  be 
brought  upward  by  screw  9,  and  then  may  be 
made  to  fly  by  spiral  wind  motion,  which  is  caused 
by  blade  10. 

20  An  obstacle  plate  1  1  is  fixed  to  rotating  shaft  5 
at  a  higher  level  than  blade  10.  Obstacle  plate  11 
has  small  apertures  12  and  pins  13  on  its  opposite 
surfaces.  There  is  an  annular  gap  between  the 
circumference  16  of  obstacle  plate  11  and  inside 

25  surface  17  of  cylindrical  drier  1.  The  gap  is  broad 
enough  to  allow  pieces  of  dried  waste  solid.  Cir- 
cular  wind  motion  zone  18  is  defined  between 
obstacle  plate  11  and  blade  10. 

In  this  particular  embodiment  there  are  another 
30  combination  of  obstacle  plate  11  and  blade  10  and 

another  circular  wind  motion  zone  18  at  a  higher 
level.  Also,  there  is  still  another  blade  10  at  a 
highest  level.  Inlet  4  for  pieces  of  wet  waste  opens 
at  the  second  circular  wind  motion  zone  18,  in 

35  which  fracturing  cross  blade  14  having  fracturing 
pins  15,  is  fixed  to  rotating  shaft  5. 

Now,  referring  to  Fig.  13,  the  whole  structure  of 
drying-and-burning  system  is  described  below. 

Hopper  for  containing  wet  waste  is  indicated  at 
40  20.  Hopper  20  communicates  with  inlet  4  of  drier  1 

via  screw  conveyer  21  .  Exit  3  for  discharging  frag- 
ments  of  dried  waste  solid,  communicates  with 
furnace  23  via  transportation  conduit  22.  More  spe- 
cifically,  exit  3  communicates  with  the  circular  wind 

45  motion  zone  25  of  burner  24  in  furnace  23  via 
transportation  conduit  22.  Solid-gas  separater  26  is 
situated  in  transportation  conduit  22.  Specifically, 
solid-gas  separater  26  has  transportation  conduit 
22  at  its  upper  level,  and  ejector  27  at  its  lower 

so  level.  Ejector  27  is  connected  on  its  primary  side  to 
gas  chamber  29,  which  is  provided  to  side  wall  28 
of  solid-gas  separater  26,  and  ejector  27  is  con- 
nected  on  its  secondary  side  to  the  circular  wind 
motion  zone  25  of  furnace  23. 

55  Exhaust  duct  31  extends  from  the  upper  part  of 
the  separating  space  30  of  funnel-shaped  solid-gas 
separator  26,  thus  permitting  ejection  of  the  gas 
from  solid-gas  separator  26  through  cyclon  32, 
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drawing  fan  33  and  exhaust  duct  34.  Dust  box  35  is 
attached  to  the  bottom  of  cyclon  32. 

Hopper  20  is  designed  to  contain  high-hydrous 
combustible  solids  or  wet  waste  such  as  bean-curd 
refuse,  and  it  has  inlet  35'  for  wet  waste  on  its 
ceiling,  and  air  inlet  36  on  its  side.  Another  inlet  37 
of  hopper  20  is  connected  to  inlet  40  of  solid-gas 
separator  26  via  air  duct  39,  which  has  blower  38. 

Wastegas  outlet  41  of  furnace  23  is  connected 
to  gas  inlet  2  of  drier  1  by  wastegas  return  tube  42. 
Air  duct  39  has  a  secondary  air  inlet  tube  44 
extending  therefrom  in  the  form  of  branch  43 
downstream  of  blower  38,  and  connected  to  secon- 
dary  air  nozzle  45,  which  opens  in  combustion 
chamber  53.  This  combustion  chamber  53  has 
steam  jacket  46  surrounding  therearound,  and  wa- 
ter  supply  tank  48  having  water  softner  47  asso- 
ciated  therewith,  is  connected  to  steam  jacket  46 
by  water  supply  tube  49.  The  steam  generated  by 
steam  jacket  46  may  be  used  in  producing  related 
products.  Wasteoil  tank  51  is  connected  to  burner 
24  by  wasteoil  supply  pipe  52. 

The  operation  of  the  drying-and  -burning  sys- 
tem  is  described  below. 

High-hydrous  combustible  solids  or  wet  wastes 
such  as  bean-curd  refuse  are  put  in  hopper  20 
from  its  inlet  35'.  Then,  wet  waste  is  transported  to 
inlet  4  of  drier  1  by  screw  conveyer  21,  and  bulks 
of  wet  waste  are  thrown  in  drier  1  where  they  are 
broken  into  fragments  by  pins  15  of  fracturing 
blade  14.  The  fragments  of  wet  waste  fall  down- 
ward.  In  the  course  of  descent  by  gravity  the 
fragments  of  wet  waste  are  struck  and  sprung 
upwards  by  rotating  blade  10  on  the  second  stage. 
While  this  takes  place,  the  fragments  of  wet  waste 
is  brought  in  counter  contact  with  rising  flow  of  hot 
gas,  thereby  expediting  the  drying  of  wet  waste.  At 
the  outset  the  fragments  of  wet  waste  have  rela- 
tively  high  water  content,  and  therefore  they  are 
relatively  heavy.  Thus,  they  are  likely  to  fall  on 
obstacle  plate  1  1  as  indicated  by  arrows  A  in  Fig.  2 
in  stead  of  being  carried  upwards  by  the  rising  gas. 
Rotating  obstacle  plate  11  has  pins  13  thereon,  and 
falling  fragments  are  struck  and  sprung  as  indi- 
cated  by  arrow  B  in  Fig.  2  so  that  they  are  struck 
against  the  inside  surface  17  of  drier  1,  and  they 
fall  down  along  the  inside  surface  17  of  drier  1  in 
the  annular  space  between  the  circumference  16  of 
rotating  blade  11  and  the  inside  surface  17  of  drier 
1.  During  this  process  fragments  of  waste  are  in 
contact  with  hot  wind,  and  accordingly  they  are 
being  dried  all  the  time.  Finally,  they  fall  on  rotating 
screw  9,  and  then  they  are  sprung  up  and  carried 
upwards  by  rising  gas.  Thanks  to  rotating  screw  9, 
gas  supply  inlet  2  and  the  apertures  of  destribution 
plate  7  cannot  be  blocked  with  fragments. 

As  indicated  by  arrow  E  in  Fig.  2,  fragments  of 
waste  are  transferred  to  rotating  blade  10,  and  as 

indicated  by  arrow  F  in  Fig.  2,  again  they  are 
sprung  up  by  rotating  blade  10.  Then,  Smaller 
fragments  of  waste  are  carried  upwards  by  circular 
wind  motion,  which  is  caused  by  rotating  blade  10. 

5  During  the  process  described  so  far  fragment  size 
is  reduced  gradually,  and  accordingly  the  surface 
of  each  fragment  increases,  thus  increasing  the 
efficiency  with  which  fragments  of  waste  are 
brought  in  contact  with  gas.  Also,  as  indicated  by 

10  arrow  G,  fragments  of  waste  are  struck  and  sprung 
against  the  inner  surface  17  of  drier  1  by  pins  13 
on  the  lower  surface  of  obstacle  plate  11.  Again, 
fragments  of  waste  are  broken  and  reduced  in  size. 
Then,  they  fall  down  along  the  inner  surface  17  of 

15  drier  1. 
Thus,  pieces  of  wet  waste  material  are  brought 

by  circular  wind  motion  in  zone  18  as  indicated  by 
arrows  C-D-E-F-G-C  until  they  are  broken  to  small 
fragments,  accordingly  increasing  the  surface  area 

20  of  each  fragment  and  expediting  the  drying  of  wet 
waste.  Particles  of  dried  solid  is  carried  by  hot 
wind  which  blows  upwards  from  the  apertures  12  of 
obstacle  plate  11.  In  this  particular  embodiment 
particles  of  dried  solid  are  subjected  to  same  treat- 

25  ment  in  circular  wind  motion  zone  18  at  the  second 
stage,  where  solid  particles  are  reduced  in  size, 
and  dried  even  more.  In  this  second  stage  the 
temperature  of  heated  gas  lowers  somewhat,  and 
the  heated  gas  come  to  contain  water.  Therefore, 

30  heat  and  water  will  be  deprived  with  an  extremely 
high  efficiency. 

Dried  particles  are  struck  and  sprung  by  final 
blade  10,  and  are  carried  away  by  hot  wind,  leav- 
ing  exhaust  outlet  3. 

35  When  blower  38  is  driven,  air  is  supplied  to  the 
solid-gas  separating  space  40  of  solid-gas  separa- 
tor  26  via  inlet  37  of  hopper  20  and  air  duct  39, 
thus  collecting  the  odor  from  the  inside  of  hopper 
20. 

40  The  supplying  of  air  to  solid-gas  separator  per- 
mits  separation  of  dried  particles  into  solid  and 
gas,  and  solid  particles  are  reduced  in  size.  The 
gas  is  discharged  through  air  duct  31,  cyclon  32 
and  exhaust  duct  34.  On  the  other  hand,  a  part  of 

45  supplied  air  is  led  to  ejector  27  via  air  chamber  29, 
and  pulverized  solid  is  drawn  and  brought  to  cir- 
cular  wind  motion  zone  25  of  furnace  23,  where  it 
is  burnt  by  burner  24.  The  pulverized  solid  can  be 
burnt  well  because  of  its  minute  particle  size.  This 

50  combustion  is  effected  by  using  the  air  which  car- 
ries  the  pulverized  solid,  in  addition  the  combustion 
uses  the  secondary  air  which  is  drawn  into  com- 
bustion  chamber  53  through  secondary  air  supply 
conduit  44  branching  downstream  of  blower  38. 

55  Dried  particles  are  burnt  there,  and  the  waste 
gas  flows  back  to  gas  inlet  2  of  drier  1  via  gas 
return  pipe  42  to  be  used  in  drying  process. 

As  may  be  understood  from  the  above,  in  the 

5 
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drying-and-burning  system  according  to  the 
present  invention  the  wet  waste  is  dried  in  drier  1  , 
and  then  the  dried  solid  is  brought  to  furnace  23, 
where  it  is  burnt.  This  permits  reduction  of  the  size 
of  the  wet  waste  disposing  system  in  designing. 
Also,  the  waste  gas  from  furnace  23  is  made  to 
return  to  drier  1  to  be  used  as  drying  gas,  and 
accodingly  energy  is  saved.  A  single  blower  38  is 
used  to  effect  transportation  of  waste  solid  from 
drier  1  to  furnace  23,  reduction  of  dried  waste  solid 
in  size,  supply  of  air  for  combustion  and  collection 
of  the  odor  from  the  wet  waste  in  hopper  20. 

Claims 

1.  An  apparatus  having  drier  1  for  drying  high- 
hydrous  combustible  solids  and  furnace  23 
characterized  in  that  it  comprises: 

Hopper  20  for  containing  high-hydrous 
combustible  solids;  drier  1  for  drying  said  high- 
hydrous  combustible  solids  when  transported 
from  said  hopper  20  to  said  drier  1  ;  furnace  23 
for  receiving  dried  solid  via  transportation  tube 
22  and  burning  the  same;  and  means  to  lead 
the  waste  gas  from  said  furnace  to  said  drier 
for  using  the  waste  gas  as  drying  gas. 

2.  A  drying-and  -burning  apparatus  for  high-hy- 
drous  combustible  solids  according  to  claim  1 
wherein  solid-gas  separator  26  is  provided  in 
said  transportation  tube  22  between  said  drier 
1  and  said  furnace  23;  said  hopper  20  commu- 
nicates  with  said  solid-gas  separator  26  via  air 
duct  39,  which  has  blower  38,  thereby  permit- 
ting  said  blower  38  to  drive  the  air  containing 
the  odor  resulting  from  the  high-hydrous  com- 
bustible  solids  in  said  hopper  20,  into  said-gas 
separator  26  via  said  air  duct  39  thereby  to 
pulverize  dried  solid  with  said  air  for  the  pur- 
pose  of  increasing  the  efficiency  with  which 
said  furnce  23  burns  at  a  later  stage,  whereas 
said  air  flowing  into  said  solid-gas  separator  26 
is  allowed  to  flow  through  ejector  27  at  the 
bottom  of  said  solid-gas  separator  26,  making 
use  of  ejector  effect  to  transport  the  separated 
solid  to  said  furnace  23  and  making  use  of  the 
air  carrying  the  aeparated  solid  as  combustion 
air  in  said  furnace  23. 

3.  A  drying-and-burning  apparatus  for  high-hy- 
drous  combustible  solids  according  to  claim  1 
wherein  exhaust  tube  31,  cyclon  32  and  ex- 
haust  duct  34  are  connected  to  said  solid-gas 
separator  26. 

4.  A  drying-and-burning  apparatus  for  high-hy- 
drous  combustible  solids  according  to  claim  2 

wherein  said  air  duct  39  is  devided  in  the  form 
of  branches  downstream  of  said  blower  38, 
one  branch  being  connected  to  said  solid-gas 
separator  26  and  the  other  branch  being  con- 

5  nected  to  said  furnace  23  to  supply  the  secon- 
dary  air. 

5.  A  drying-and-burning  apparatus  for  high-hy- 
drous  combustible  solids  according  to  claim  2 

w  wherein  said  furnace  has  steam  jacket  46  ar- 
ound  its  combustion  chamber  53,  the  steam 
generated  by  said  steam  jacket  46  being  used 
in  producing  a  product,  the  high-hydrous  com- 
bustible  solids  yielded  in  the  course  of  produc- 

15  tion  being  disposed  by  said  drying-and-burning 
apparatus. 
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