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the semi-bituminous coals such as Pocahontas and New River. They can
also be used to burn the small sizes of anthracite but at a somewhat

lower rate.

Class 4 Stokers, Medium Commerial

These stokers are usually of the screw feed type without auxiliary
plungers or other means of distributing the coal. Rectangular retorts
with sectional tuyeres and dead plates without air ports are employed.
The unit type of construction is almost universally used, the unit incor-
porating the hopper, the transmission for driving the feed screw, and the
fan for supplying air for combustion. o .

Class 4 Stokers, Large Commercial, Small High Pressure Plants

Stokers in this group vary widely in details of mechanical design and
the several methods of feeding coal previously described may be employed
Such methods of applying power to the fuel conveying mechanism as,
continuous gear train transmission, ratchet type speed reducer, hydraulic

cylinder and steam cylinder are used. Varying methods of ash disposal

.are found in this class.

Large Stokers

" This class includes stokers with hourly burning rates of over 1200 1
of coal per hour. The prevalent stokers in. this field are: :

a. Overfeed flat grate stokers.
-. b, Overfeed inclined grate stokers:
", c. Underfeed side cleaning stokers.
" d. Underfeed rear cleaning stokers.

‘Overfeed inclined grate stokers are seldom built in sizes of over 500 hp
and are not as extensively used as other types of stokers. ’

Underfeed side cleaning stokers are made in sizes up to approximately
500 hp and in this field are extensively used. These stokers are not so
varied in design as those in the smaller classes although- the principle is

much the same. Practically all of them are of the front coal feed type, .

either power driven or steam driven. Dump plates at ‘the side are
manually operated. These stokers are heavily built and designed to
operate continuously at high boiler ratings with a minimum amount of
attention. Because of the fact that all volatile gases must pass through the
fire before reaching the combustion chamber, these stokers will operate
smokelessly ‘under ordinary conditions. ~ Also because of the fact that
these stokers are always provided with forced draft, they are the most
desirable type for fluctuating loads or high boiler ratings. :

. In the design of .the grates for supporting the fuel between the retort
and the ash plates; the stokers differ in providing for movement of the
fuel during combustion.- Some-stokers are designed with fixed grates of
sufficient angle to provide for this movement as.the bed is agitated by the
incoming fuel, while others have alternate moving and stationary bars in
this aréa and provide for this movement mechanically. -In either type,
with proper operation; all-refuse-will -be deposited at the dump plate.
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Recent developments in this type of stoker provide for sliding distributor

blocks along the bottom of the retorts which give flexibility in providing’

proper distribution of fuel over the grate area and assist in preventing
coke masses when strong coking coals are used. Another difference in
these stokers is that some use a single air chamber under the whole grate
area thus having the same air pressure under the ignition area as under
the rest of the grate, while others have a divided air chamber using the
full air pressure under the ignition area and a reduced air pressure under
the remainder of the grate. These stokers vary in size from approxi-
mately 5 sq ft to a2 maximum of 814 sq ft. pprox

The most prevalent type of rear cleaning underfeed stoker is the

multiple retort design. Occasionally double or triple retort side i

underfeeds are made. The multiple retort underfged stoker i(iengla?: lfréﬁ
the largest sizes of boilers for large industrial plants and central stations
This stoker has reached a very fine stage of development mechanically;
and in the matter of air supply and control. In some instances zoned air
control has been applied both longitudinally and transversely to the grate

surface. Ash dumps on smaller sizes are sometimes manually operated.

The Combustion Process

thuci( to the markéd- differepces' in'design and operating characteristics
3' ﬁg olers and the widely differing characteristics of stoker fuels, it is
ifficult to generalize on the subject of combustion in automatic stc’)kers

In anthracite stokers, which are almost exclusively of
underfeed type, burni'ng takes place within the‘stz’)kert};eetsgrlta i (%252;1)1
and refuse of combustion spills over the edge of the retort into an-ashpit
or receptacle from which it may be removed either manually orvautF:)c")-
matically. Anthracite is usually supplied for stoker firing in No. 1
buckwheat or No. 2 buckwheat size. Those stokers burning coke operélte

_ in a'similar' manner to anthracite stokers.

Since the majority of bituminous coal stokers used in heating blants

operate on the -underfeed principle some general observations-of their -

operation are given. -

When the'¢oal is fed from the hop ini ort it i
pper or bin into the retort it is
degraded to some extent and some segregation of sizes occurs. ggé;a:}lsz

of these factors there may be some difference in the actions occurring in the-’

various portions of the retort. -

The coal moving upward in the retor d combus

] ) rd in t toward the zone of combusti
esflqbl{shed by previous kindling of the fire is heated by conductiolrllsgr(::i1
radiation from the zone of combustion. As the temperature of the coal
rises it first gives off moisture and occluded gases, which are largely
ggg-}gortr}lltéusgxtl)le.- .t'“{he[ll) -the tenllperature increases to around 700 o);

00 F,- al particles become ti : ici ryi
Sith e coal particl p a,s _1c, the degree of pl‘ast1c1ty varying
A rapid evolution of combustible volati A ring and

] ] olatile matter occurs -duri i
directly after the plastic stage of the coal. The distillation of 13§1a21trili(2
;rtlfgrtlzx;hcongnues a}bov? t}llle plastic zone and- the coal is coked. The

and porosity of the coke formed will -di he si
and characteristics of the coal used. e ac-cordl{lg t(-) the size.
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