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" Chicago, Cook county, in the State of Illinois,
viece, or apparatus, which L call a ‘¢ petrole-

‘troleum or rock oil, both crude and refined,

all fluids distilled from coal, and known as

erence being had to the accompanying draw-
~ings, Nos. 1 and 2, making a part of this specl-

erence marked thereon, of which—
~ Tigure 1, No. 1, represents. an en

- pipe; Fig. 3,-a ground plan of the same; I'ig.
tween two troughs combined; Fig. b, a trans-
~ of the grate, square; Fig. 7, a ground plan ot

grates in one’ farnace with fuel-pipe and res-
.ervoir. | | |

round grate. Fig. 218 & ‘bottom view of the

 same.  JFig. 8 is a bird’s-eye or top view of

the same.  Fig. 4 is a bottom view of the ob-

 long grate. Fig.5 1s a longitudinal section

- of the same, Iig. 6 is an end view of the.
. game. o - ; | .

- The nature

ous fuels above mentioned, and others of a
‘<imilar character, and to be used for that pur-
pose in all furnaces or apparatus for generat-
D heat. . U

Unrrep StaTES PATENT OFFICE.

-

~ IMPROVED GRATE FOR BURNING PETROLEUM AND OTHER LIQUID FUEL

- Specifieation forming part of Letters Patent No. 26,805, dated October &, 13G2.

il

To a,ZZ;wh'om}it_ﬁ ma,y come_m'; B
" Be it known that I, JoEN D. SMEDLEY, of

have invented a new and useful article, de- |

um-grate,”’ for the purpose of burning pe-

also benzole and the residuum or foot of dis-
tillations in refining oils, and alse coal-tar and

‘ crude coal-oil,’”’ separate or combined, as a
fuel; and I dohereby declare that the following

isafull,clear,and exact deseription thereof,ref-

fication, and to the figures and letters of ref-

S 1d section
of the grate with the fuel-pipe; Fig. 2, a lon-
situdinal section of the same with the fuel-

4, an end section showing a water-space be-

verse section of the grate; Fig. 6, aground plan

the grate, round; Fig. 8, an end section of two

" No. 2 is a drawing showing modifications of

" my invention, with also an additional air- |
chamber at the sides of the grates. . |
fion of the

Fig. 1, No. 2, is a transverse Sec

of my invention consists insuch
an arrangement, construction, and combina- |

jon of the several parts and elements em-

ployed as to make a new and peculiar burn- |

ing-grate adapted to the burning of the vari- |

81y invention aforesaid for the purpose of | mitting no har _
burning such fuels may be usefully and ad- | grate to consume or than is desirable by the

vantageously applied in coal or petroleum oil

~ refining; as the residoum of each distillation,

for ru-lini.ug't]ie'i*éﬁi_lery.; It -ﬁlay also be ap-

plied usefully and advantageously in all kinds
of heating apparatus for the generating of

steam—such as locomotive-engines and every

kind of steam-boiler—and also to stoves of
nearly every pattern, as it is cheaply fitted, -
and is adapted to all and every apparatus for
oenerating heat, and makes a great saving of

fuel.,

The nature of my invention is such that by

the arrangement, construction, and combina-

tion described the amount, degree, or quan-

tity of heat and of fuel consumed may be

kept uniform, and may be regulated and va-
ried and made adjustable at the will of the
operator, By means of this arrangement, -

construction, and combination in its opera- -
‘tion and effect, 1 am. also enabled by passing -

the atmospheric air through the heated tubes,

as described, not only to supply the necessary
oxygen for the combustion of the lighter oills.

above the surface of combustion, but also
‘when thus heated the air by my arrangement

being brought into the grate abovethe fuel dis-

tributively over the whole surface, and in my
numerous separate carrents 1 am enabled to

decarbonize and burn with a perfect combus-
tion the denser and highly-carboni’zed fuels—
such as the residuum aforesaid, coal-tar, and
other like fuels—which, as far as I know, has
never been before accomplished. =

To enable others skilled in the art to make
and use my invention, I will proceed to- de-

| scribe its construction and operation.

" The grate consists of a trough or concave

| shaped vessel, A, as represented in Figs. 1, 2,

and 3 of Drawing No. 1, with the foor or bot-

| tom C C made on either such an angle or curve

as to govern and control the quantity of sur-

face of supply and combustion to create the

heat desired, by inereasing or diminishing such
surface of supply and combustion with this or
any analogous device. This I do.through

supply-pipe D, the feed being governed and
‘controlled in quantity by the stop- eock or

gage I, Fig. 8, which transmits the supply
through an adjustable opening, thereby ad-
mitting no more fuel than the capacity of the

operator. B
The grate A is perforated with a sufficient

which has heretofore been useless and thrown | number of air-passages distributed over its

. Away, farnishes with my inventionall the fuel | whole area, so that the area of the surface of -
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such alr-passages shall approximate the sur-
face area of the grate A, in which are inserted
pipes or tubes or air-conductors B B, and ex-
tending above the extreme surface of the orate
A in the fire-chamber, for the purpose of caus-
ing perfect combustion in highly-carbonized
liquid fuels, such as the residuum of distilla-
tion aforesaid, and other such fuels. The op-
eration of these pipes, tubes, or air-conductors
18 such that the air continually passes throu gh
them distributively while they are in a heated
state, and thus the air, becoming heated to the
necessary temperature to prevent cooling, it
comes instantaneously in contact with the vol-
atilized fuel over thie whole area of the fire-
chamber in numerous separate currents or
jets, and thus promotes, supports, and intensi-
fies the combustion and the decarbonization of
the denser and highly-carbonized liquid fuels.
- The draft through the tubes or air-conduct-
ors may be governed and controlled by means
of a perforated slide or damper, E, Fig. 2,
- causing the openings of the air-conductors to
be made large or small, as the desired com-
bustion may require. _ -
The grate may be made of cast or wrought
1ron or other metal, single or double, as shown
In Fig. 4, F representing a space of two or
-more Inenes between the walls of the floor C C,
which space is to be filled with water by means
of feed-pipe Gand discharged at waste-pipe H,
for the purpose of heating the water for boiler
use when desired, and also to prevent any
coking or residuum from burning fast to the
Inside of the grate-flooring ¢ C. The air
tubes or conductors may be east with the grate,
or may be put in with any metal pipe or
wrought-iron pipe, which latter I prefer.
The supply of fuel is furnished from a fount-
ain, as represented in Iig. 8, Drawing No. 1,
marked ¢ fuel,’” J, and is conveyed insupply-
pipe D to the bottom of the grate, as shown
in Kig. 8, controlled and governed by the stop-
cock I, set to such a gage as may be desired.
The grate or trough deseribed may be con-
structed of different materials, ground shapes,
and dimensions, and the floor may be made at;
any desired angle or in a curved or bhowl shape,
and the number or size of the alr-passages and
air-conductors, and of the corresponding damp-
er-openings may be varied, the whole yet op-
erating upon the same principle and produc-
ing the same effects and results. The grate
may also be constructed sguare, as in Fig. 6,
No. 1, or round, as in Fig. 7, or with two or
more grates in one fire-chamber, as in Fig. 8.
Kigs. 1to 6 of Drawing No. 2 are modifica-
‘tlons of the same principle, with other addi-
vions, designed to illustrate my  invention
‘when applied to locomotive-engines, steam-
boat-boilers, or stoves, or when applied in
large furnaces in a cheaper and simpler form.
Figs. 1, 2, and 3 of Drawing No. 2 show

the principle applied by a single central air

conductor or pipe through the bottom of the
grate marked B’, and these may be increased
to three, four, or more, ending with an air-

5

Ple, what I claim as my

chamber over the surface of combustion
marked B?, with an adjustable cap marked B>
By the raising of this adjustable cap the air
13- projected horizontally in an entire circle
over the whole area of the fire-chamber and
the volume of the current regulated by the
damper I’ and by raising or depressing the
cap B°. This form of the invention may be
used in a common stove or furnace.

Figs. 1, 2, and 3 last menfioned also show
the invention when adapted to low motive
engines or steamboat-boilers, the grate A be-
1ng constructed in this illustration in a circu-

lar or bowl form, but may be made square or

oblong. The air conductors or pipes B B,
&c., are brought high into the fire-chamber
and open with a downward curve to prevent:

the possibility of slopping the fuel by the
motion or in rising or descending grades into
the air conductors or pipes. The grate in

such eases is also furnished with an overflow-

pipe,(marked K,) to obviate carclessness in the

supply. |

Figs. 4, 5,and 6 of Drawing No. 2 show the
principle applied in another form, using the
same letters of reference as in Tigs. 1, 2, and
o of Drawing No. 2, with one, two, three, four,

or more air-conductors through the bottom of
the grate in a parallelogram-shaped air-cham-

ber above the surface of combustion, with a
continuous slot or opening by which the air
1s projected horizontally over the entire area
of the fire-chamber and controlled by the
damper marked E. - S
To the grate A, thus described in all its
forms, may be added an air-chamber at the
sides, forms of which are seen in air-chambers
marked I, Figs.1 and 6, Drawing No. 2, with
the dampers E E, Tigs. 2 and 4, trom the up-
per surface of which air-chamber the air-con-
ductors marked B B, &c., proceed. - This
additional air-chamber is for the purpose of
holding, when desired, the air temporarily to
be heated in practical use to increase the com-
bustion when necessary. Perforations may
also be made from the air-chamber through
the upper portion of the grate above the sur-

face of combustion with the same purpose as.

shown at b b, &e. This air-chamber may also
be constructed higher and perforations or air-
passages in its continuous face be substituted
for the air conductors or pipes.

Having thus fully stated the nature and ob-

ject of my invention, and the different parts
and combination of parts, and the operation

of the grate for burning the fuels mentioned,
and also several modes in which my invention
may be applied without changing the princi-
invention, and desire
to Ssecure by Letters Patent, ig— o

1. The arrangement and combination of the

trough or grate A .and the air-conductino pipes

b

B B, substantially as described, and for the
purpose above set forth, .

~ 2. The arrangement and combination of the
trough or grate A, the air-conductor pipes B
B, &c., and the supply-pipe D, with its gage-

. . =
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cock. I appended substantnlly as de&cmbed 1 chamber, L subsmntlally as descubed and for

and for the purpose above set forth,
- 3. The arrarigement and combination of the |
~ trough or grate A, the air-conductor pipes B

B, &c , the supply pipe D, with its gage-cock

. I fuppended and the damper B, substantla,lly
a8 descubed fmd f01 the purpose %bove set
~forth. |

4. The auanoement and combmatwn of the

tr ough or grate A the air-conductor pipes B

B, &e., the supply pipe D, with its gage-cock
1 appended the dampel E and the 10we1 air- |

the pur pose above set forth.,
. The so constructing the tlmwh or grate

.A D‘llI'OWII'lD‘ from its upper sur face and edges
ab an angle or curve to the bottom as to pre-

sent contmually reducing areas of surface,

substantially as described, ‘md fm the purpose o

‘LbOVG set fm th.
o g OH\T D S’\IEDLDY
"Wltnesses - |
| - STEPHEN A. GOODWIN
-~ EDWARD EVANS, Jr.
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