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of which the following is 8
aet specification.

\ion relates to improvements in

weastis, and the same has for

move parkicudarly to provide a

ient and relishie boiler of the

in which the

) stained for the fuel em-
ployed.
Wurther, s

$o provide 2 i
adapted to burn fuel of a >
ypairing the efficiency of the boiler.
rther, said invention has for its ohject
ide o maguzine beiler having an in-
tate, and {unes, so arrange
a1d wrate thai the aix
through the grale
! , and ns it confinues
w0 thence pass into the flues which
v enbrance portions alse arranged
to gnid grate.
ention has for. 1is object

ol

it i which the
P arpanged relatively $o esch
of v 1 be discharged from
h ; it the up-
per forward od

Purther, snid invention has for its object
to provide u beiler in which the size of the
opening leading o the inclined grale may.
be readily nereased or diminished accord-

ing to the churacter of the fuel employad.
Fusther, said invention has for its ob-
jest to provide a boiler with means for in-
troducing air in a plurality of small jets to
the combustion chamber theveof,
Tarther said inveniion has for i

i
i
H

for ifs object
to providea botler having an inclined geate,

the Jmes of which are so arvanged as to
cnuse the thinnest portion of the fie there-
on to be maintained adjacent fo the upper

e L i &1 £
cand oloibe same fime peevend the fuel
s ¢ i Foiitrage pElam af o
b fo the lower portion of ¢ grate
M * T e o~ E g s
tug over the frond edges of said grafe

highest heat

and dropping unconsumed into the
ash pit. -
" Further objects will in pari be obvious,
and. in part be hercinafier described.

To the attainment of the aforesaid ob-
jects and ends, my invention consists in the
novel details of construction, and in the
combination, connection and arrangement
of parts hereinafter more fully described,
and then pointed out in the claims,

In the accompanying drawings. forming
part of this specification, wherein like nu-
merals of refovence indicate like parts, Fig-

ure 1 is a froni elevation showing one

“form of sectional boiler constructed accord-

ing o, and embodying my said invention,
and Fig. 2 is & vertical section taken on the
line 22 of Fig. 1.

In said drawings the boiler shown is of
the sectional type comprising a series of in-
termediate vertical flue sections; 10, 10, se-
cuved o sach other and to conforming end
sechioms 11, 11, .

In the construction iilustrated the boiler
is shown as composed »f eight vertical sec-
tions or clements, of which each two adjoin-
ing sections or elements constitute a work-
ing unit. The said sections or elemnents at
their lower forward portion unite with a
front plate 12 which is suitably secured
thereto, and provided with a plurality of
clinker doors 12, 18, and below said clinker
doors with an ash-pit opening and door 14.

Each working unit is provided at its up-
per portion with a fuel magnzine 15 having
a downwardly and forwardly inclined bot-
torm. 16 provided with an opening 17 at its
lowermost portion, which
with the combustion chamber. The forward
portion of the magazine floor along the edge
of the epening 17 1s recessed it 18 to receive

commnuicates’
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an adjustable plate 19 provided at its rear

portion with transverse slots 20, 20 to re-
ceive bolis 21, 21 extending into the recessed
portion 18 of the magazine floor, whereby
said plate 19 may be secured to its adjusted
positions to vary the extent of the opening
17 in order to suit the different kinds of fuel
employed. At the upper ends of each maga-
ine i provided a pivoted cover 158

22 denote inclined water legs having
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horizontaily extended surfaces forming »
grate 23, comprising & series of grate bars
24, 2% arranged ome above the other and
each having its forward cdge extending be-
yond the forward edge of the bar next be-
low. The grate 23 is mranged at an angle
of about 45 degrees, and the bavs 24, 24
thereof are so disposed hovizontally rela-
tively fo each other as to permis of the use
of any size fuel, and to prevent the same
dropping unconsunied over the front edges
of said bars and into the ash pit. By ar-
ranging the grate 23 at about an angle of 45
degrees, it brings the same substantially ab
an angle of 90 degrees to the base of the fuel
magazine, and by means of the adjustable
plate 19 the fuel 1s deposited upon the grate
in such manner that the thinunesi portion of
the fuel bed is at the top of the grate, and
the portion supported upon each grate bar
is broadest af its base resting upon the bar
and thinnest at its upper portion immedi-
ately below the grate bar next above. This
permits the air to pass through the inclined
bed of fuel at its thinnest portions, and en-
ter the combustion chminber in a series of
paxallel superposed layers of air each com-
posed of numerocus small jets.

Between cach pair of
10 adjacent to the lower end of the inclined
grate 238 is a pivoted or reveluble shaking
grate bar 25 which has its rear end sup-

ported in the rear wall of the ash pit, and

its forward end extending through the front
plate 12. The extrome projecting end of
said shaking graie bar 25
ceive the end of a suitabie tool for actuat-
ing said bar, and directly to the rear of said
squared end is provided a groeved -collar
26, adapted te receive the depending lugs 97,
27 of a Jocking bar 28 movably supported in
guides 29, 29 secuved upon the front plate 19.

30, 80 denote flues which ave arranged
partly in each two opposing sections 10, 10.
fach flue has an inclingd flaring entrance
portion 81, and a constricted portion 32 ex-
tending upwardly and rearwardly there-
from. The entranee poriion 31 of cach flue
1s made substantially co-extensive in length
with said inclined gratc 23, and arranged
paraliel therete. Iach {lue lins its entrance
porfion 21 and the constrieted portion 82
leading therefrow arranged longitudinally
at right angles to the inelination of the grate
23, and has its entrance portion, which is
substantially " co-extensive in length with
said inelined grate 923, arvanged parallel
théreto. Thus providing a sufliciently lavge
combustion chamber poriion directly facing
the ginte into which the hot gases may pass
immediately upen being libernted, and while
the same ave in a most highly expanded
Trom the rear end of the constricied
portion 32 the {ine 30 is carried rearward,
downward and forward, and thence verti-

vortical sections 10,

1s squared to re-

cally downward, and upward part way to
the smoke outlet. Tn order to heat the water
more effectively, the entrance portion 81 and
constricted portion 82 of each {lue is pro-
vided with longitudinal fins 85, 36, 36.

In order to obtain a more perfect combus-
tion of the fuel, the sections 10, 10 may be
provided upon their opposing faces with re-
cesses to receive air blast pipes 87, 88 hav-
ing outlets 39, 40 respectively arranged ad-
jacent to the entrance portions 31 of the
flues. One of said pipes, as for example the
pipe 87, may be carried upwardly into the
wagazine, and the other downwardly into
the ash pit and connected to a suitable source
of air supply.

The operation of the boiler will be obvi-
ous from the foregoing description. How-
ever, it is to be noted that by arranging the
floor of the magazite w6 as to extend down-
ward aund forward, and arranging the in-
clined grate at substantially right angles to
the floor of the magazine the fuel is caused
to be deposited upon the grate in a rela-
tively thin layer adjacent to the uppeér end
of said grate, which layer-becomes thicker as
it extends downwardly to the shaking grate.
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By this arrangement a liberal supply of air -

can be fed through the thin layer of fuel to
the combustion chamber to the point therein

95

the same is most effective in combining with

the hot gases liberated by the fuel. .

Irurther, it is to be noted that by provid-
ing the opening at the base of the magazine
with an. adjustable slide the extent of said
opening may be varied to deposit the fuel
upon the upper portion of the grate in a
layer of any desired thickness regardless of
the size of the fuek employed, and thus in-
sure the proper supply of air therethrough
to mix with the produets of combustion lib-
crated in the combustion chamber. -

Having thus described my said invention,
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what I claim and desire to secure by Letters -

Patent is: ) .

1. In a boiler, the combination with an
inclined grate, of a tortuous flue extending
thevefrom having its entrance portion ar-

ranged sitbstantially at right angles to said

grate and provided with a plurality of lon-
gitadinal fins, said entrance portion com-
prising a constricted outlet portion’ and a
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flaving mouth disposed parallel to said grate ;

and co-extensive in avea therewith and ex-
. - , - » /
posed divectly to the entire bed of incan

descent fuel upon said grate, substantiall 3

as specified.

2. In a boiler, the combination with an ine
clined grate, of a tortuous flue extending
therefrem having its enbrance portion ar-
anged_substantially at right angles to said
grate and provided with a plurality of lon-
gitudinal fins, said entrance portion com-
prising a econstricted ountlet and a flarin
mouth disposed parallel to said grate, ang
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therefrom having tis e
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and exposed
means for conducting
3

to-exlensive in ares
directly thersto and

air to said flue and discharging the same

adjacent o said flaring mouth. substun-
tinlly s specified.

8. In a boiler, the combination with an
tortuous flue extending

therefrom having its entrance portion ar-

ranged substuntislly at vight an les to said’
sl ) &

)
) grate and

provided with 5 piurajii’;y of lon-
gitudinal fins, said entrance porbion com-
prising a constricled outlet and 8 flaring
moutl: disposed parallel to gaid grate and
€o-0X Ve in area therewith and
directly thereto and means fop conducting
air to said flue and discharging the same
in g ies of sopurated jets transverscly
across the mouth of said Aue and parallel
with-the edge thereod, st bstantially as speci-
fed.
4380 » boiler, the combination with an
inelined grale; of 1 toriucus Hue extending
ance portion ar-
i vngles to said
pinrality of Jon-
e portion com-
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¢ said grate and

and exposed.

¢t and o flaring
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co-extensive in area therewith and exposed
directly thereto, and an air pipe extending
into said flue having its discharge portion
arranged adjacent to and parallel with said
flaring mouth, substantially as specified,
5. In a boiler, the combination with an in-
clined grate, of a tortuous flue extending

therefrom having its entrance portion ar-

anged substantially at right angles to said
grate and provided with o plurality of lou-
gitudinal fins, said entrance portion com-
prising a constricted outiet and a faring
mouth disposed parallel to said grate and
co-extensive in area therewith and exposed
divectly to the entire hed of incandescent
fuel upon said grate, and air pipes located
in opposite sides of suid flue
charge openings in their opposing porticns
for projecting air in a serios of jets trans-
versely across said flue adjacent to the mouth
théreof, substantiaily as specified.

Signed at the eity of Chicago, Cook
county, in the State of Ilinois, this 9nd day
of July, nineteen hundred and twelve,

CHARLES B. THOMPSON,

Witnesses :

R. J. Hamrnow,

F. J. Xnanns,

having dis:’
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