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.. UNDERGRATE AIR ADMISSION MEANS FOR
- LATERAL FEED SOLID FUEL STOKERS

" Rush D. Touton, Wynnewood, Pa., assignoﬁr to
- Wurton Machine Company, Philadelphia, Pa.,
- . -a corporation of Pennsylvania - = = -

Application March 30, 1944, Serial No. 528,657

- This invention relates to a method and ap-
paratus for burning solid fuel, such as, for
example, coal, coke, and the like. -
- More particularly, the method and apparatus
according to this invention is adaptable for the
burning of solid fuel when supplied to-a grate by
mechanical means, as, for example, a stoker. -
- As is well known, when mechanical means, as
a stoker, is used for the supply of fuel for burn-
ing, it is customary to feed the fuel to grate
means arranged so that the fuel will fiow there-
over to form a fuel bed from the point of feed by
the stoker. And it is equally well known to pro-
vide air under some pressure beneath the grate
means to promote, in cooperation with the stack
draft above the fuel bed, the combustion of ‘the
fuel. | | | |

A structure,  typical of structures heretofore
used, comprises & series of grate bars arranged
to extend downwardly from opposite sides of a;

5 Claims. (CL 110—75) -
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) out of the grate bars,
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hopper into which a stoker feeds fuel and from

which the fuel flows over the grate bars to form
a fuel bed. Beneath the grate bars is formed
an air box into: which air is foreced by a blower
and from which air passes between the grate
bars into the fuel bed to promote combustion of
the fuel. Adjacent to the ends of the grate bars,

remote from the fuel feed hopper, ash pits are

provided into which fall the ashes from the com-
bustion of the fuel, it being appreciated that the
fuel is fed to the grate bars and travels over the
grate bars, the while being consumed by com-
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bustion, so that ash is discharged into the ash pit.

In such structure, which is typical in principle

and operation to the various structures hereto-

fore known, the fuel bed normally varies in thick-
ness in the extension of the grate bars from the
feed hopper to the ash pits, being relatively quite
thick adjacent to the feed hopper and being
relatively thin adjacent to the ash pits; and such
varying thickness is necessary to the flow of the
coal over the grate bars. In addition to the fact
that the fuel bed normally varies in thickness, it
is subjected to wide local variation in thickness
in Its thinner areas due to the removal of
clinkers which form periodically and ‘must- be
removed to avoid dead spots in the fuel bed.:

~Due to the variations in normal and local
thickness of the fuel bed, it has been observed
that the air under pressure in the air box, to

which the underside of the whole fuel bed is sub-

jected-equally, tends to pass more rapidly through
the thinnest  areas of the bed than through
the thicker areas, and to, as it were, tend to
blow through thin areas resultant from the re-
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moval of clinker. As a result the combustion of
the fuel forming the bed is non-uniform and
excessive heat is developed in certain areas,
which operates to burn out the grate bars, which
must then be replaced at considerable time and
expense. T
- Now In accordance with this invention, a
method and apparatus for burning solid fuel is
provided which will be adaptable to mechanical
or stoker feeding and which will include the pro-
vision of means and such mode of operation as
to insure uniform combustion throughout the fuel
bed and, at the same time, negative the burning

‘Having now indicated, in a general way, the
nature and purpose of this invention, I will pro-
ceed to a detailed description, by way of illus-
tration, of an apparatus, and an embodiment
thereof, from a description of ‘the operation
whereof the method will be made ‘apparent, all
with reference to the accompanying drawings,
m which: o

‘Figure 1 is a sectional view of apparatus ac-
cording to this invention in combination with
a steam generator. A

Figure 2 is a cross-sectional view of apparatus
embodying this invention, | s

Figure 3 is a sectional
Figure 2. | o

Figure 4 is a cross-sectional view of a modi- -
fication of the apparatus shown in Figure 2. |

Figure 5 is a sectional view on line 5—35,
Figure 4. I |

Referring more particularly to Figures 1-3, A
indicates a boiler, of the fire tube type, supported
In brick work B, of any usual or desired construe-
tion, to provide passage for hot gases beneath
the boiler, from a fire box C, over a bridge wall
D, through the fire tubes of the boiler, over the
boiler and to a stack outlet E, as indicated by the
arrows, Figure 1. | ) S

- Extending longitudinally in the fire box C is
a palr of partition members 1, 1, provided at their
upper ends with flanges 2, 2. The members |, |
are spaced from each other and from the side

view on line 3—3,

~walls of the brick work B and define, with the |

side walls of the brick work B, ash pits 3, 3.

Extending' into the fire box and supported
therein, intermediate the partitions |, |, by the
front of the brick work B and the bridge wall D
1s a fuel feed hopper 4, the edges of which are
provided with flanges 5, 5. In the bottom of the
hopper is a fuel ram 6, of any usual construction,
adapted to be moved back and forth in the feed
hopper, to feed fuel thereinto from g supply
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hopper 1, by any suitably driven mechanism (not
shown) contained in casing 8 and connected to
the ram 6 by a link 9, a slot 10 being provided in
" the bottom of the hopper 4 for the passage of the
connection I{ between the ram and link 9.

It will be appreciated that the ram 6, its driv-
ing mechanism and its connection. . therewith
comprise-a mechanicalistoker andimay;be of:any:
well known construction.

Supported at their ends by the flanges 5, 9 on
feed hopper 4 and the flanges 2, 2, on partition
members |, |, are grate bars:t2, 12} which’ extend:
oppositely from the hopper 4 to- the: ash- pits-3; 3¢
and, adapted to receive fuel from:the hopper. &,
provide supports for fuel beds on.opposite: mde&
of the hopper. The grate bars 12, 12 may he:
of any usual construction providing supporting
surfaces 12’

12’, which slant® dbwnwardiy fronr -

4
will, it is believed, be apparent. Iowever, as-
sume that a fuel burning bed X is established on
the grate bars 12, 12, and that the stoker and
blower 171 are in operation.

By virtue of the operation of the stoker, fuel
will be fed into hopper 4, will overflow therefrom

onto. the. grate-bars and. will- flow. over. the grate

« 10

bars toward.the ash pits 3,.& Atithe same time,
air will flow into conduits 15, 15 and streams of

gir will flow therefrom through apertures 18 and

upwardly into the fuel bed between the grate bars.
The feed=by the-stoker will be regulated, in the.

- usual-manner; so- that the fuel flowing down-

15

the edges of the hopper 4 to the edges ofithe:ash : -

pits 3, 3, and will be provided with bosses 3 for
enga.gement with.a shaking device indicated.at {4.

Extending beneath the:inner ends of the grate
bars 12, 12 lengthwise of and:adjacent.to the sides
of the feed hopper. 4 are conduits 15, 15, which
are. connected to. a.manifold. 16, the. manifold in
turn being connected to receive air from a. bl&wer
IT located .outside.of.the boiler. front.

The condiits 15, 15, as-shown in Figures 2 and 3,
are provided with.upwardly, opening spaced.aper-
tures {8 the spacing.of the apertures, as shown in
Figure.3, desirably:heing:closer.in the central por-
tion of. the. conduits. than. in.the end. portions.
THe manifold. (6 is. provided. with. 2 damper. 19
for regulation of the flow of.air. from.the-blower
to.the conduits. 15, 15.and. which 1nay be manually
controlled, or, if desited, may be controlled.auto-
matically through.the. medium.of, for example,
any well known.form.of.electrical, or. other power,
device, indicated at 20;.under. control.of any. well
Known suitably. placed. heai; responsive element.

‘The conduits. 1.5,. 15. are. each. prowded with: a

damper 16’ by which the flow of air into the.con-
duits,. respectively, may  be. controlled, for ex-~
ample, by. means.of any well. knewn.electrical-de-
vice 21, controlled by any well. known. form of
heat responsive.element,.as, for. example,.a.ther-
mocouple, suitably placed,. as,. for: exa,mple” be~
tween the inner. ends .of.a.pair of the. grate bars
(2, 12. Tt will be appreciated that, as may be .de-
sired, the dampers. Lo, may. be. controlled. by a
sifigle deviee .21, .or they, may.be. individually-con-
trolled . byfpmwdlng 8 :separate contro]: device-for
each of them.

Referring .now to.Figures. 4.and.5, in: addition
to.the provision of ‘the. conduits. 15,. 15, as-in the
structure. shown in Figures.2 and 3,.additional
condiiits 22, 22 and 23; 23.are.provided .in.-spaced
relation. between .conduits. 15, 15 and.the.walls. I,
I, THe several conduits.are connected fo.a.mani-
fold .16, which in turn is.connecied.to-receive -air
from-a blower, as blower 1.

The conduits 22, 22 are.provided. with upwardly
openihg apertures.i8, as.in the.case.of. conduits.
{57 15 but are of.smaller diameter than the con-
duits 15, i5.. And, likewise,.the.conduits.. 23, 23.
are.provided with .upwardly opening apertures: 18.
and are of smaller diameter: than the-conduits. 22,
22. 'The manifold” 167 and. the.several. conduits
will be: provided with dampers, as . described with
reférence to the structures.shown in Figures 2.-and
3. and which. may; be provided.with :heat-respon-
‘sive automatic control devices...

‘The. operation.of the apbparatus. according. to-
this.invention, as. described.above, .and which.in-
volves. the method according. to- the invention,.
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wardly: over the grate bars will be consumed on
reaching, thein: outer ends, from which the ash
~will:fallintothe-ashipits.

Now,.as will be appreciated, the fuel bed will
Be of maximum thitkness above the feed hopper 4
anttwill gradually thin out toward the outer ends
of the grate bars above the ash pits.

The. air: stream issuing. from the apertures:- {8
in:conduits 15, 15.will:hence enter. the fuel.bed. to
supply maximum:air.to promote,combustwn..adr
jacent.to.the thmkest;portmn of.the:bed. At-the
same time, the.air.issuing, from. conduits.: IE,-,, i3,
since it cannot.all. pPass. through -the.fuel bed- due
to its thickness at.the points. of delivery-of the.air

- will. create  a. IJQSItIVB pressure in. thev alea .Sur-
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rounding the conduits.or pressure:-box or chamhel
Y: beneath the grate:bars... Hence, while air- is d,e-ﬂ
livered directly.from condmts. 15, 15.t0 the- thicker
portions- of: the fuel bed; aix under the.nositive
pressure existing.in the.pressure box Y will enter
the thinner portion of.the fuel bed..
The amount. of-air. supplied to: the. cnndmt&- {5,
{5: and discharged. through apertures.- 18, will.be
controlled by regulation of the dampers 16 and.{9:
The air: issuing. from.the. apertures: 18-in the
conduits. 19,.19, 1t will.be. noted, exerts-a-cooling
effect.on: the inner. ends.of. the. grate bars-angd. on

the grate shaking. mecha,msm {4,

The.modified:struciures. shown in Flgures @and
5. will.operate. as.deseribed above . with the provi-

sion.of additional.streams.of air to-the:fuel-bed

from.the conduits.22,.22.and: 23,.23; through the.
aper tures. laftheremﬁlt: being.noted that-the vol~
ume. of air. discharged from:the conduits 22; 22:and:
23,23 will decrease. with-decrease.in the.thickness
of.the. fuel bed, since .the:several-conduits-are-of
decreased:diameter, the-largest:being:beneatii:-the
inner.ends:of .the: grate bars: and.the.smallest be=
ing adjacent the.ash pitwallssiy.1. |

By -virtue .of  this-invention,.it-has: heen- found
that a:fuel :bed..of- desired:form:withhighly efli-

55 cient combustion:can-be.maintained-without the:

burning. out.of. grate bars-due.-to local-overheat-~
ing, as.-has. heretofore.been: a-commen occurrence
where, as .in.prior-structures,.air-is- supplied un~
der positive pressure: from.a: pressure- boxs to:the

60 fizel. bed.generally, and.consequently: passes; into.
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the fuel.bed. in greater. volume: and- henee: pro-~
motes . undesirably- rapid combuskion:in its: thin-
ner. as.compared. to. its: thicker- pertions;. or; as
in. the:case: of. removal.of clinkers; as:iti were,
blows. through. at the point of clinker removalibe=-
fore:the. flow. of.: fue} over- the. grate: bar repairs.
the bed.

- 'What.I.claim.and- desme. ta protect: by Letters
Patent.is:.
1. A. furnace-. for burmng solig: fuel compnsing
a.front wall, a rear wall, and.side. walls: forni--
ing a.combustion.chamber, a bridge wall-extend-
ing. across.-said combustion.chamber. between the:
front.and.rear wails, there: being: an-aith citanys-

75 ber. between. the-furnace side wallsshaving side:
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walls extending from the front wall of the furnace
to the bridge wall, a fuel feed hopper between the
side walls of the air chamber extending from the
iront wall of the furnace to the bridge wall form-
ing a portion of the top of the air chamber, grate
bars extending laterally from the fuel hopper to
the side walls of the air chamber, forming the

remainder of the top of the air chamber, means.

for feeding fuel upwardly out of the hopper and
onto the grate bars from the hopper, an air con-

dult extending longitudinally of the air chamber

at each side of the fuel hopper spaced below the
grate bars, there being air delivery openings in
the upper faces of the conduits for delivering
jets of air to the grate bars along the sides of
the feed hopper and into the fuel as fed from
the hopper, and means for delivering air under
pressure to said conduits,

2. A furnace for burning solid fuel, compris-
ing a front wall, a rear wall, and side walls form-
ing a combustion chamber, a bridge wall extend-
Ing across said combustion chamber between the
front and rear walls, there being an air chamber
between the furnace side walls extending from
the front wall of the furnace to the bridge wall,
a fuel feed hopper between the side walls of the
alr chamber extending from the front wall of
the furnace to the bridee wall forming a portion
of the top of the air chamber, grate bars ex-
tending laterally from the fuel hopper to the
slde walls of the air chamber forming the re-
mainder of the top of the air chamber, means
for feeding fuel upwardly out of the hopper and
onto the grate bars from the hopper, a plurality
of air conduits exiending longitudinally of the

alr chamber at each side of the fuel hopper

spaced below the grate bars, there being air de-
livery openings in the upper faces of the con-
duits for delivering jets of air to the grate bars
along the sides of the feed hopper, and means for
delivering air under pressure to said conduits.

3. A device for burning solid fuel comprising
means defining a combustion chamber, a fuel
feed hopper of greater length than width ex.
tending into said combustion chamber, means de-
fining an ash pit in said combustion chamber and
parallel to said hopper, grate bars extending

fuel thereon towards the ash pit, means for the
supply of fuel to said feed hopper for the main-
tenance of said fuel bed on said grate bars, means
In conjunction with said grate bars defining an

air chamber under said grate bars, a conduit in

sald air chamber having upwardly opening aper-

tures and extending transversely beneath said
grate bars lengthwise of and adJacent to said fuel
hopper, and means for the supply of air under
pressure to said conduit,

¢. A device for burning solid fuel comprising
means defining a combustion chamber, a fuel
feed hopper of gregter length than width ex-

c mpamm .

sald combustion chamber, means
ash pit in said combustion chamber
to said hopper, grate bars extend-
ing laterally from said hopper to said ash pit
and arranged to receive fuel from sald hopper
and for the flow of fuel thereover in & bed of
diminishing thickness from the point of receipt

tending into
defining an
and parallel

- of fuel thereon towards the ash pit, means for the

}{)

I
|

)

-Supply of fuel to said feed hopper for the

main-
tenance of said fuel hed on said grate bars, means
In conjunction with said grate bars defining an
air chamber under said grate bars, a conduit in
sald air chamber having upwardly opening aper-
tures and extending transversely beneath said
grate bars lengthwise of and adjacent to said fuel
hopper, means for the SuUpply of air under pres-
sure to said conduit, damper means for control-
ling the admission of alr to said conduit, and
heat responsive means Positioned in said air
chamber adjacent to said grate bars for control-
ling said damper means.

9. A device for burning solid fuel comprising
Imeans defining a combustion chamber, a fuel
feed hopper of greater length than width extend-~

5 Ing into said combustion chamber, means defin.

ing an ash pit in said combustion chamber and
parallel to said hopper, grate bars extending Iat-
erally from said hopper to said ash pit and ar-
ranged to receive fuel from said hopper and for
the flow of fuel thereover in a bed of diminish-
Ing thickness from the point of receipt of fuel

" thereon towards the ash pit, means for the supply

40
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5 Junction with said grate bars

-upwardly opening apertures extending in

of fuel to said feed hopper for
of said fuel bed on said grate bars, means in con-
defining an air
chamber under said grate bars, a series of con-
duits in said air chamber, said conduits having

In spaced relation lengthwise of said feeq .
one of said conduits being adjacent to said feed
hopper and the next adjacent conduit being of
less diameter than said conduit adjacent to said

feed hopper and means for the supply of air un-
der pressure to said conduits. -

RUSH D. TOUTON.
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