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a thin, level fuel bed.
Chaln cnd Travellng Orates. The grate
in these stokers rescmbles nothing so
much as a wide belt conveyor, moving
slowly from the feed end of the furmace
to the nsh-discharge end. Coal feeds
from a hopper under control of & gate,
which catablishes fuel-bed thick
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tompartments regulate afr flow te eath grote sectien from frent te v.tiw

type are ‘true overfeeds, but the fuel
bed differs considerably in appearance
from the idealized one shown on p 76,
At the feed end, we have virtuelly all
raw coal, with Ignition beginning in the
top layer. Further along the stoker,
distillation has progressed and we have
active burning. Then, as distllla-
tion s d, we come to an area

Fumace heat ignites coal snd diatilla-
tion begins. As the fuel bed moves
along slowly, the coke formed is busrned
ond the bed gets progressively thinner.
By the time the far end is reached,
nothing remains but ash, which falls
off the grate as it goes around the end
sprocket to begin its returmn journey
underneath,

Qrute Construatton, Chain grates were

riginolly d ped for bitumi
coal, and travellng grates for small
sizes of onthracite, Structural detaila
differ, but these units perform the
same functions, often side by side. As
the name implies, the chain grote is in
reality a wide chain, with grate bars
forming the links, Links are stoggered,
Fig. 13, and connected by rods extend.
ing across the stoker width. In the
traveling grate there is a drive chain
at each side with crossbars ot intervals.
The fingers, keys or clips that form the
grate surface are ottoched to these
crossbars. They overlap, Fig. 12, to
prevent ash sifting through,

1t can be seen thot stokers of this
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where carbon is being burned out ond,
at the end, we have nothing but ash.
‘Thus, although the steps in the bum-
ing process arc the same, the location
and shape of the various zones differs
kedly from the idealized version
with clear-cut ones one above the
other. 3
Ignitlon, With this method of firing
on 8 moving fuel bed, rote of ignition
tends to control grate speed and fuel-
bed thickness. Otherwise, available
time within the furnace may be too
short for complete combustion, or too
long to permit full use of the grate,
It is radintion, in the main, thot
ignites incoming fuel. Once Lhe sur.
face layer Ignites It warms coal beneath
by contact. 1If ths rate of sir flow
through this part of the fuel bed is
about right, surrounding coal ignites
in short order. If olr Aow, including
lenkoge, is far more than needed, over-
all result is cooling of the fuel bed and
o slower ignition rote,
It con be seen that for best results
sir-Row rate will differ olong the grate,
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Detoll of chaln-grate

Rear of traveling grote chow) m..
dip sverdcp to reduce the iihing, -

e side between top and bettom
4 Fig. 14. In the latter, three
“ﬁcd damper and ecal arrangements
P side-admissien unita ore illustrated.
The difference in compoaition of the
« o3 coming off the fuel bed calls for
| jefinite measures to ovold stratifica-
(m and insure thorough mixing.
) arches. Earliest and still t
', gevice for mising is the fumace arch.
“purssce loyouts have traced a long
ttern of development. Early designs
tfeatured o long front arch to reflect
" pest to the incoming fuel for quick igni-
tion and to direct rich gas from the
front end toward the rear. The rear arch

wingbor control &
L. . 1o sompoitments -

/e tiow,
\

-bas gradually become more p
/1o the front arch shorter. A typical
Y ch design of todsy, Fig. 15, hos a
i modest [ront arch, o long rear one, and
¢ rddatively narrow “throat” -between
them. The rear arch directs the lean

-pmotu mixing. The excess air from

\the rear end thus helps to supply the

¢ i deficlency of the rich gas from the
front end and thereby reduces over-all

, excens air.

5 Ovaerfire Jats. Some designers prefer
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shows how It differs from one cbeve

as the buming progresses, and thet the |
gos coming off the bed will differ
markedly in composition from feed
end to ash discharge. From this polnt
of view, there are three broadly differ.
ent sections: (1) The part where most’
voletile motter is distilled off, usually
early in the grate’s trovel. Fumace

atmosphere in this region Is o reducing -+ -+

one — the gas iy rich in combustible
volatiles but poor in air. (2) The active
burning ares, where mixture of slf;
and combustibles comes closest to the
ides). (3) The rear zone where the last
chance for burning corbon occurs. On
from this is usually lean<heavy with
excess air.

Alr Olstriburion. Amount ond control
of air is highly important. So, too, &
control of leakage eround the grate
Should this occur at the combustion:
chamber level it breaks down the pra-
sure difference across the fuel bed. This
drop In "pull” through the bed lowers.
the ignition rate. In units with tareed
or induced draft, such lcakage puts o,
heavier load on the fans. For this res:
son, considerable attention is gives
sealing arrangements.

To take care of differing oif require”
ments and fuel-bed resistances olosd
the grate length, the stoker s roned &
sectionalized, with o damper 0 o
section to regulate oir pressure. Alf
combustion can enter (rom the
through both grates, Fig. 11, o7 from

POWER ' Dacombe’ "n‘ y

b o relatively open f with only a
"short front arch, and depend on high-
[ velocity overfire jets to produce the
: and mixing required. They
reagon that arches as mixing agents
g . give best results at design rating,
whereas the jets give positive mixing
1’ over the entire load range. A number
* of such “open” furnaces have been In-
. sialled and results scem fovorable.
Siokar Drives. Drive can be opplied
steither front or rear end. A worm and
‘ wheel or gear ond pinion provide the
v necessary sperd reduction. Power unit
. be a constant-speed motor with
" variable-speed transmission, a turbine
orasteamn engine,
. Chain- ond traveling-grate stokers,
.. @ 8 class, have long been considered
-} well suited for high.ash free-burning
.+ coals. The reasoning behind this Is that
+ the fuel moves in ane plane, relatively
 lree from agitation. Coking coals, it is
, Ielt, tend to mot over, cut off air sup-
Ply, and increase fuel-bed reslstance.
F. 1 selection of coal size and size
: Snsist goes a long woy toword assus.
N Ing fatiafactary operation. With natu-
l fumace draft of about 0.1 to 0.15
1, coal having a top size of 1% in. and
- IRle fines below WA in. gives good re-
. :“"l_- Heavier draft permits coals of
W-in, top size, having the range of
haturally occurring in crushing.
) Forced.draft chain grates have about
h“’ 10% air space in the grate os con-
. Justed to about 209 for natural-draft
3 Uil 8o coaly with on increased per-
{ ¢ of fines and o smaller top size
g }w“' V in) can be burned satisfac-
: ¥ with forced droft.
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torward and the narrow throat
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Compsniating ' feed. One overfced
stoker employing & moving grate oper-
ates on what is known as the compen-
sating-feed principle. The grate is
made up of alternate moving and sto.
tionory sections that run the full
length. Grote is inclined. Moving scc-
tiona occupy the greater area, Qver the
grate surface at the rear are cover

\Shoce.devaen lower choin.ond stoker
-onpOr wwenty forms plenum chomber; air

‘tol, Arches may be vsed to direct flow o furnace moy

od mixlng: vie .
pﬂ'u. with jots.

reor la leon, 'hl; mol

plates designed to retard ash flow ond
give o tight rear-end draft seal. As coal
moves progressively down the grate,
impelled by the ing 4 the
i y | retard

ond build up s compression force.
When cracks and fssures develop this
force relieves itself by shifting coal
into the open areas of the fuel bed.
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