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Description 

The  present  invention  relates  to  an  apparatus 
for  continuous  dry  removal  of  bottom  ash,  more 
particularly  from  the  bottom  of  steam  producing 
boilers. 

Coal  used  in  steam  production  contain  inert 
matter  in  a  percentage  varying  from  8  to  20  °/o  by 
weight. 

In  the  steam  producing  boilers  of  thermoelec- 
tric  power  plants,  fed  with  solid  fuels,  the 
combustion  produces  an  ash  residue  of  two 
fractions,  namely  fly  ash  carried  by  smoke  and 
mainly  picked  up  by  the  electrostatic  filters 
provided  for  protecting  the  environment  and 
bottom  ash  gathering  on  the  boiler  bottom, 
which  must  be  removed. 

Bottom  ash  contents  is  of  about  20  %  on  the 
total  ash  amount  and  they  have  a  granule  size 
from  0.03  to  300  mm  while  in  the  biggest  pieces 
they  may  have  a  temperature  up  to  1200°C. 

A  percentage  of  unburnt  coal,  varying  from  4  to 
16  °/o  according  to  the  design  and  age  of  the 
boiler,  must  be  removed  with  the  ash. 

The  presently  used  boilers  at  their  bottom  have 
a  water  tank  adapted  to  cool  ash  so  as  to  allow 
the  required  removal  with  mechanical  or  hyd- 
raulic  systems  and  also  to  give  tightness  so  as  to 
prevent  false  air  to  enter  the  boiler. 

The  mixture  consisting  of  water,  ash  and 
unburnt  coal  is  sent  to  a  plant  for  separating  and 
recovering  water,  while  the  dry  residue,  not 
having  an  economical  industrial  use,  is  sent  to 
dump  and  creates  considerable  environmental 
problems. 

Attempts  were  made  in  the  past  to  effect  dry 
removal  of  bottom  ash  by  means  of  positively 
driven  chain  conveyors,  but  the  chain  expansion 
due  to  heat  causes  an  alteration  of  the  pitch  and 
therefore  big  problems  in  the  mating  or  fit 
between  chain  links  and  sprocket  wheels.  On  the 
other  hand,  conventional  friction  driven  conveyor 
belts  cannot  be  used  for  removing  hot  heavy  ash, 
so  that  it  is  still  common  practice  in  power  plants 
to  effect  wet  removal  of  heavy  ash. 

Therefore  what  is  needed  for  effecting  a  dry 
removal  of  hot  bottom  ash,  is  a  particular 
conveyor  belt,  adapted  to  withstand  high  tem- 
perature  and  provided  with  means  adapted  to 
confer  tightness  around  the  boiler  bottom. 

From  US-A-3  633  737  it  is  known  a  friction 
driven  steel  conveyor  belt  consisting  of  a  plurality 
of  steel  plates  partially  overlapping  so  as  to  form 
a  continuous  trough  and  having  the  load  bearing 
function,  and  a  high  strength  steel  wired  belt 
having  the  driving  function. 

Starting  from  such  a  steel  conveyor  belt 
disclosed  in  US-A-3  633  737,  the  above  mention- 
ed  problems  are  solved  by  an  apparatus  for 
continuous  dry  removal  of  bottom  ash  having  the 
features  indicated  in  the  characterizing  part  of 
Claim  1. 

This  improved  steel  conveyor  belt  is  actually  a 
conveyor  belt,  as  its  driving  element  is  a  steel 
wire  belt  adapted  to  be  wound  around  a 

cylindrical  drum,  that  is  tensioned  by  a  tension 
drum  and  is  supported  by  a  number  of  idle 
rollers. 

The  plates  fixed  to  the  net-like  belt  are  partially 
5  overlapping  so  as  to  constitute  a  continuous  load 

bearing  plane,  and  they  protect  the  steei  belt 
from  the  mechanical  and  thermal  stress  due  to 
the  conveyed  heavy  ash,  as  the  connection 
between  driving  part  and  load  bearing  part  is 

10  very  little  and  greatly  reduces  heat  and  stress 
transmission. 

As  the  motion  transmission  between  driving 
drum  and  net-like  wire  belt  is  obtained  only  by 
friction  and  not  through  a  positive  mating  be- 

15  tween  chain  and  sprocket,  and  as  the  connection 
between  plates  and  wire  belt  is  obtained  through 
rivets  and  bolts  free  to  move  inside  the  wire  belt, 
it  is  clear  that  the  extensions  due  to  heat  do  not 
find  resistance  points  and  therefore  do  not  cause 

20  permanent  deformations  or  distortions. 
It  is  also  clear  that  a  conventional  conveyor  belt 

could  not  be  used  for  removing  heavy  ash,  but 
only  a  special  steel  conveyor  belt  such  as 
disclosed  in  this  application,  and  this  is  exactly 

25  the  novel  inventive  step  of  the  present  appli- 
cation,  i.  e.  the  solution  of  the  problem  to  use  a 
conveyor  belt  enabling  dry  removal  of  heavy  ash. 

One  of  the  main  advantages  of  the  system 
being  the  subject  matter  of  the  present  appli- 

30  cation  is  that  it  does  not  require  a  cooling  liquid 
such  as  water,  as  water  is  a  valuable  and  limited 
substance  and  downstream  the  plant  it  had  to  be 
purified,  with  enormous  costs  and  complicate 
equipment  to  remove  the  polluting  elements  from 

35  water. 
Moreover  in  the  modern  steam  boilers  fed  with 

coal  in  the  power  plants,  temperatures  inside  the 
combustion  chamber  are  so  high,  that  ash  melts 
and  forms  agglomerated  blocks  having  big  sizes, 

40  sometimes  even  more  than  half  cubic  weter,  and 
only  with  the  system  of  the  present  invention  it  is 
possible  to  remove  these  blocks  without  in- 
troducing  false  air  in  the  boiler,  as  air  is  in- 
tercepted  downstream  the  ash  discharge  system. 

45  The  steel  belt  conveyor  is  made  so  as  to 
withstand  mechanical  stress  due  to  ash  impact 
and  thermal  stress  due  to  burner  radiation  and 
high  temperature  of  the  removed  ash. 

This  system  allows  free  expansion  of  the  plates 
50  in  every  direction  according  to  temperature 

variations  in  order  to  avoid  permanent  set. 
The  steel  wired  belt  is  friction  actuated  by  a 

cylindrical  driving  drum  and  it  is  stretched  by  a 
jockey  drum  on  which  a  tensioning  system  is 

55  acting. 
The  driving  system  based  on  friction  and 

tension,  allows  that  also  the  wired  belt  may  have 
free  expansion  in  any  direction  avoiding  per- 
manent  set. 

60  Therefore  the  values  of  resistances  to  high 
temperature  of  this  system  are  equal  to  the 
values  of  heat  resistance  of  the  type  of  alloy  steel 
used.  Refractory  steel  with  high  chrome  and 
nickel  contents  are  normally  used,  but  other 

65  alloys  may  be  used  as  well. 
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Tension  induced  in  the  belt  by  the  tensioning 
system  acting  on  the  jockey  drum,  causes  a 
pressure  between  plates  in  their  overlapping 
areas;  such  a  pressure  between  plates  for  the 
whole  belt  length  prevents  passage  even  of  the 
smallest  particles. 

The  load  bearing  run  of  the  belt  is  supported 
by  smooth  rollers  while  the  return  run  is  sup- 
ported  by  cast  iron  or  steel  wheels. 

Roller  shafts  protrude  outside  the  container 
box,  so  that  they  can  be  supported  by  bearings 
arranged  in  a  cool  area.  Between  the  shafts  and 
the  corresponding  holes  made  in  the  box  there 
are  heat  resistant  seals  preventing  air  entrance 
and  gas  passage,  but  allowing  a  sliding  move- 
ment  of  the  shafts  due  to  expansion. 

A  cyclically  operated  valve  limiting  or  prevent- 
ing  entrance  of  cool  air,  may  be  applied  down- 
stream  the  area  of  ash  discharge  from  the 
apparatus. 

In  vacuum  operated  boilers  a  quantity  of  air 
controlled  by  the  above  system  may  be  delivered 
countercurrently  to  the  direction  of  ash  dis- 
charge.  In  this  way  the  heat  yielded  to  air  by  ash 
and  by  the  combustion  of  the  unburnt  matter  on 
the  belt,  is  brought  again  into  the  boiler  so  as  to 
increase  its  efficiency. 

The  above  indicated  system  has  a  number  of 
advantages  which  are  hereinafter  briefly  enu- 
merated: 

(a)  Removal  and  conveyance  of  ash  even  of  big 
size  without  requiring  prior  crushing. 

(b)  Energy  recovery  from  the  unburnt  coal 
portion. 

(c)  Industrial  employ  of  dry  ash  not  degraded  by 
water  and  free  from  unburnt  matter. 

(d)  Simplicity  and  reliability  of  the  system  built 
so  as  to  avoid  sudden  halts. 

(e)  Energy  saving  in  view  of  the  low  installed 
power  in  comparison  with  other  systems. 

(f)  Reduction  of  areas  required  for  the  plant. 
(g)  Elimination  of  water  transport  and  treatment 

systems. 
(h)  Reduction  of  installation  and  maintenance 

costs. 

The  apparatus  being  the  subject  matter  of  the 
present  invention  will  be  better  understood  from 
the  following  detailed  description  of  a  preferred 
embodiment,  given  only  as  a  non  limiting  exam- 
ple  of  its  scope,  reference  being  had  to  the 
accompanying  illustrative  drawings,  in  which: 

Fig.  1  is  a  lateral  general  view  of  an  em- 
bodiment  of  the  apparatus  according  to 
the  present  invention; 

Fig.  2  is  a  vertical  sectional  view  of  the  ap- 
paratus,  taken  in  the  left-hand  portion 
along  line  X  -  X  and  in  the  right-hand 
portion  along  line  Y  -  Y  of  Fig.  1  ; 

Fig.  3  is  a  detailed  view  of  the  passage  of  the 
conveyor  belt  on  the  driving  drum; 

Fig.  4  is  a  detailed  bottom  view  of  a  portion  of 
the  conveyor  belt; 

Fig.  5  is  a  sectional  view  taken  along  line  Z  -  Z 
of  Fig.  4,  showing  the  structure  of  the 
conveyor  belt;  and 

Fig.  6  is  a  partially  sectioned  elevational  view, 
5  showing  the  detail  of  the  support  par- 

ticularly  designed  for  the  rollers  bearing 
the  conveyor  belt. 

With  reference  to  the  various  figures  of  the 
accompanying  drawings,  the  apparatus  com- 

10  prises  a  steel  conveyor  belt  consisting  of  a 
plurality  of  steel  plates  1  suitably  shaped  and 
partially  overlapping  so  as  to  form  a  continuous 
trough.  Each  plate  1  is  provided  with  lateral 
boards  11  and  some  plates  have  also  transverse 

15  dams  12  for  dividing  the  trough  into  sections,  so 
as  to  avoid  that  the  material  slides  back  in  the 
inclined  stretches.  Thus  these  plates  1  have  the 
load  bearing  function,  while  the  driving  function 
is  effected  by  a  high  strength  steel  wired  belt  2. 

20  Each  plate  1  is  individually  fixed  to  belt  2  by  bolts 
8  with  relevant  nut  10,  which  however  may  be 
replaced  by  rivets  or  other  equivalent  fastners, 
which  are  connected  to  crosspieces  9  suitably 
inserted  in  the  links  of  said  wired  belt  2.  This 

25  open  system  allows  free  expansion  of  plates  1  in 
any  direction  when  temperature  changes,  so  as 
to  avoid  permanent  set. 

The  steel  wired  belt  2  is  friction  actuated  by  a 
cylindrical  driving  drum  7  and  it  is  tensioned  by  a 

30  jockey  drum  13  on  which  a  tensioning  device  is 
acting,  said  device  being  not  illustrated  in  greater 
detail  as  it  is  well  known  in  the  conveyor 
technique.  This  driving  system,  based  on  friction 
and  tension,  allows  that  also  the  wired  belt  2  way 

35  undergo  free  expansion  in  any  direction,  so  as  to 
avoid  permanent  set. 

The  load  bearing  run  of  the  belt  is  supported 
by  smooth  rollers  3,  while  the  lower  return  run  is 
supported  by  cast  iron  or  steel  wheels  4.  Shafts 

40  14  of  smooth  rollers  3  protrude  outside  a  steel 
containing  box  15,  which  is  applied  at  the  boiler 
bottom,  so  that  ash  is  falling  on  the  conveyor  belt 
enclosed  therein  and  said  shafts  14  may  be 
supported  outside  the  hot  environment  by 

45  bearings  16,  thus  arranged  in  a  cool  area  and 
supported  by  specially  designed  supports  5. 
Between  shafts  14  and  the  corresponding  holes 
17  made  in  the  box  15,  there  are  heat  resistant 
seals  6,  preventing  air  entrance  and  gas  passage, 

50  but  allowing  shafts  14  to  slide  because  of 
expansion.  A  guide  and  adjustment  pin  18  pro- 
trudes  from  a  hole  made  in  support  5  and 
provided  with  a  sealing  gasket  19. 

55 

Claims 

1.  Apparatus  for  continuous  dry  removal  of 
60  heavy  ash,  more  particularly  from  the  bottom  of 

steam  producing  boilers,  comprising  a  con- 
tinuous  removing  element  consisting  of  a  friction 
driven  steel  conveyor  belt  constructed  so  as  to 
withstand  high  temperatures,  and  constituted  by 

65  two  separated  but  joined  elements,  namely  a 
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plurality  of  steel  plates  (1)  suitably  shaped  and 
partially  overlapping  so  as  to  form  a  continuous 
trough,  having  the  load  bearing  function,  and  a 
high  strength  steel  wired  belt  (2)  having  the 
driving  function,  characterized  in  that  the  belt  (2) 
is  enclosed  in  a  tight  sealed  steel  box  (15)  applied 
to  the  boiler  bottom  and  that  each  plate  (1)  is 
individually  fixed  to  the  steel  wired  belt  (2)  by 
means  of  fasteners  such  as  rivets  or  bolts  (8), 
connected  to  crosspieces  (9)  inserted  in  the  links 
of  said  belt  (2),  so  as  to  allow  free  expansion  of 
the  plates  (1)  in  any  direction. 

2.  Apparatus  according  to  Claim  1,  character- 
ized  in  that  the  steel  wired  belt  (2)  is  friction 
actuated  by  a  driving  drum  (7)  and  is  tensioned 
by  a  jockey  drum  (13)  provided  with  a  tensioning 
system,  so  that  also  the  belt  (2)  is  free  to  undergo 
expansion  in  any  direction. 

3.  Apparatus  according  to  Claims  1  and  2, 
characterized  in  that  tension  induced  on  belt  (2) 
causes  a  pressure  between  plates  (1)  in  the 
overlapping  area,  so  that  said  tension  produces  a 
tightening  seal  between  adjacent  plates  (1)  along 
the  whole  belt  length,  preventing  loss  of  material 
even  of  small  particle  size. 

4.  Apparatus  according  to  Claim  1,  character- 
ized  in  that  the  belt  (2)  in  the  load  bearing  run  is 
supported  by  smooth  rollers  (3),  the  shafts  (14)  of 
which  protrude  from  the  enclosure  box  (15),  so  as 
to  be  supported  by  bearings  (16)  arranged  in  a 
cool  area. 

5.  Apparatus  according  to  Claim  4,  character- 
ized  in  that  between  shafts  (14)  of  smooth  rollers 
(3)  and  holes  (17)  in  the  box  (15)  provided  for 
their  passage,  there  are  heat  resistant  seals  (6) 
preventing  air  entrance  and  gas  passage,  but 
allowing  shaft  sliding  due  to  expansion. 

6.  Apparatus  according  to  Claim  1,  character- 
ized  in  that  downstream  the  ash  discharge  area 
from  conveyor,  a  cyclically  actuated  valve  is 
provided,  limiting  or  preventing  cool  air  entrance. 

7.  Apparatus  according  to  Claim  6,  character- 
ized  in  that  in  vacuum  operated  boilers,  a 
quantity  of  air  controlled  by  said  valve,  is 
delivered  countercurrently  to  the  direction  of  ash 
discharge,  so  that  heat  yielded  to  said  air  by  ash 
and  combustion  of  unburnt  matter  on  the  belt,  is 
brought  again  into  the  boiler  so  as  to  increase  its 
efficiency. 

Patentanspriiche 

1.  Vorrichtung  zur  kontinuierlichen,  trockenen 
Bodenascheabfuhr,  insbesondere  von  dem  Bo- 
den  von  Dampfkesseln,  die  ein  kontinuierliches 
Abfuhrelement  aufweist,  bestehend  aus  einem 
Reibantriebs-Stahlbandforderer,  der  so  kon- 
struiert  ist,  daB  er  hohen  Temperaturen  standhalt, 
und  bestehend  aus  zwei  getrennten  aber  ver- 
bundenen  Elementen,  namlich  einer  Vielzahl  von 
Stahlplatten  (1)  die  entsprechend  geformt  sind 
und  einander  teilweise  uberlappen,  um  einen  die 
forderguttragende  Funktion  ausubenden,  konti- 

nuierlichen  Trog  zu  bilden,  und  aus  einem  die 
Antriebsfunktion  ausubenden,  hochfesten 
Stahlgliederband  (2),  dadurch  gekennzeichnet, 
daS  das  Band  (2)  in  einem  am  Kesselboden 

5  angebrachten,  dichtschlie&enden  Stahlkasten 
(15)  eingeschlossen  ist,  und  daB  jede  Platte  (1) 
einzeln  an  dem  Stahlgliederband  (2)  mit  Hilfe  von 
an  Kreuzstucken  (19)  befestigten  Befestigungs- 
elementen  wie  Nieten  oder  Schrauben  (8)  mon- 

10  tiert  ist,  die  in  den  Gliedern  der  besagten  Kette 
(2)  eingesetzt  sind,  um  eine  freie  Expansion  der 
Flatten  (1)  in  jede  Richtung  zu  ermoglichen. 

2.  Vorrichtung  nach  Anspruch  1,  dadurch 
gekennzeichnet,  daB  das  Stahlgliederband  (2) 

15  durch  eine  Antriebstrommel  (7)  reibungsan- 
getrieben  und  durch  eine  an  dem  Spannsystem 
vorgesehene  Fiihrungsrolle  (13)  gespannt  wird, 
so  daB  auch  das  Band  (2)  in  jede  Richtung  frei 
expandieren  kann. 

20  3.  Vorrichtung  nach  einem  der  Anspruche  1  und 
2,  dadurch  gekennzeichnet,  daft  die  auf  dem 
Band  (2)  erzeugte  Spannung  einen  Druck  zwi- 
schen  den  Platten  (1)  in  dem  uberlappenden 
Bereich  verursacht,  so  daB  die  besagte  Span- 

25  nung  eine  dichtschlieBende  Verbindung  zwischen 
den  aneinanderstoBenden  Platten  (1)  entlang  der 
gesamten  Bandlange  erzeugt,  wodurch  der 
Materialverlust  von  sogar  feinkornigen  Partikeln 
verhindert  wird. 

30  4.  Vorrichtung  nach  Anspruch  1,  dadurch 
gekennzeichnet,  daB  das  Band  (2)  wahrend  des 
forderguttragenden  Laufs  durch  glatte  Rollen  (3) 
unterstutzt  wird,  wobei  deren  Wellen  (14)  iiber 
den  Gehausekasten  (15)  hervorstehen,  um  dann 

35  durch  in  einem  Kaltbereich  angeordnete  Lager 
(16)  unterstutzt  zu  werden. 

5.  Vorrichtung  nach  Anspruch  4,  dadurch 
gekennzeichnet,  daB  sich  zwischen  den  Wellen 
(14)  der  glatten  Rollen  (3)  und  den  zu  ihrer 

40  Durchfuhrung  bestimmten  Lochern  (17)  hit- 
zebestandige  Dichtungen  (6)  befinden,  wefche 
den  Lufteintritt  und  den  GasdurchfluB  verhindern, 
jedoch  ein  Gleiten  der  Wellen  infolge  der 
Expansion  ermoglichen. 

45  6.  Vorrichtung  nach  Anspruch  1,  dadurch 
gekennzeichnet,  daB  unterhalb  des  Aschenab- 
fuhrbereichs  von  dem  Forderband  ein  zyklisch 
betatigtes  Ventil  vorgesehen  ist,  das  den  Eintritt 
kalter  Luft  einschrankt  oder  verhindert. 

50  7.  Vorrichtung  nach  Anspruch  6,  dadurch 
gekennzeichnet,  daB  in  vakkumbetatigten  Kes- 
seln  eine  durch  das  besagte  Ventil  gesteuerte 
Luftmenge  gegenstromend  zu  der  Richtung  der 
Aschenabfuhr  abgegeben  wird,  so  daB  die  an  die 

55  besagte  Luft  durch  die  Asche  und  die  Ver- 
brennung  unverbrannten  Materials  auf  dem  Band 
abgegebene  Hitze  wieder  in  den  Kessel  zuriick- 
gefuhrt  wird,  um  dessen  Nutzeffekt  zu  erhohen. 

60 

Revendications 

1.  Appareil  pour  I'extraction  a  sec  de  cendre 
65  pondereuse,  plus  particulierement  du  fond  des 
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chaudieres  a  vapeur,  comprenant  un  element 
d'extraction  continu  consistant  en  un  convoyeur  a 
courroie  en  acier  entrame  par  friction,  construit 
de  maniere  a  resister  aux  hautes  temperatures,  et 
constitue  par  deux  elements  separes  mais  relies,  5 
a  savoir  une  pluralite  de  plaques  d'acier  (1) 
convenablement  conformees  et  se  recouvrant 
partiellement  de  maniere  a  former  une  auge 
continue,  ayant  la  fonction  de  support  de  la 
charge,  et  une  courroie  cablee  d'acier  a  haute  10 
resistance  (2),  ayant  la  fonction  d'entratnement, 
caracterise  en  ce  que  la  courroie  (2)  est  incluse 
dans  un  carter  etanche  d'acier  (15)  applique  sur 
le  fond  de  la  chaudiere,  et  en  ce  que  chaque 
plaque  (1)  est  individuellement  fixee  sur  la  15 
courroie  cablee  d'acier  (2)  au  moyen  de  fixations 
telles  que  des  rivets,  ou  des  chevilles  (8),  connec- 
tes  a  des  pieces  transversales  (9)  inserees  dans 
les  liaisons  de  ladite  courroie  (2)  de  maniere  a 
permettre  la  libre  dilatation  des  plaques  (1)  dans  20 
une  direction  quelconque. 

2.  Appareil  selon  la  revendication  1,  caracterise 
en  ce  que  la  courroie  cablee  d'acier  (2)  est 
entraTnee  par  friction  par  un  tambour  d'entrat- 
nement  (7)  et  est  tendue  par  un  galet  tendeur  (13)  25 
equipe  d'un  systeme  de  tension,  de  sorte  que  la 
courroie  (2)  soit  libre  de  se  dilater  dans  une 
direction  quelconque. 

3.  Appareil  selon  les  revendications  1  et  2, 
caracterise  en  ce  que  la  tension  cree  sur  la  30 
courroie  (2),  provoque  une  pression  entre  les 
plaques  (1)  dans  la  zone  de  recouvrement,  de 
sorte  que  ladite  tension  produise  une  etancheite 
entre  les  plaques  adjacentes  (1)  sur  toute  la 
longueur  de  la  courroie,  evitant  la  perte  de  35 
materiaux,  meme  des  particules  de  petite  dimen- 
sion. 

4.  Appareil  selon  la  revendication  1,  caracterise 
en  ce  que  la  courroie  (2)  est  supportee  par  des 
rouleaux  lisses  (3)  lors  de  son  trajet  de  support,  40 
les  arbres  (14)  des  rouleaux  (3)  faisant  saillie  a 
partir  du  carter  (15)  de  maniere  a  etre  supportes 
par  des  roulements  (16)  disposes  dans  une  zone 
froide. 

5.  Appareil  selon  la  revendication  4,  caracterise  45 
en  ce  que,  entre  les  arbres  (14)  des  rouleaux 
lisses  (3),  et  les  trous  (17)  du  carter  (15)  prevus 
pour  leur  passage,  sont  disposes  des  scellements 
(6)  resistant  a  la  chaleur,  evitant  I'entree  d'air,  et 
le  passage  du  gaz,  mais  permettant  le  glissement  50 
des  arbres  du  a  la  dilatation. 

6.  Appareil  selon  la  revendication  1,  caracterise 
en  ce  que  en  aval  de  la  zone  de  decharge  de  la 
cendre  a  partir  du  convoyeur,  est  prevue  une 
vanne  actionnee  cycliquement,  limitant  ou  inter-  55 
disant  I'entree  d'air  froid. 

7.  Appareil  selon  la  revendication  6,  caracterise 
en  ce  que  dans  les  chaudieres  operant  sous  vide, 
une  quantite  d'air  controle  par  ladite  vanne  est 
delivree  a  contre-courant  de  la  direction  de  60 
decharge  de  la  cendre,  de  sorte  que  la  chaleur 
produite  par  lesdites  cendres  provoque  ia  com- 
bustion  de  la  matiere  non  brulee  sur  la  courroie, 
cet  air  etant  a  nouveau  introduit  dans  la  chau- 
diere  de  maniere  a  accroitre  son  efficacite.  65 
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