(Xo Model-)l - 3 Sheets—»Sheet 1.
Sl D. SINTON.

| ' - Smoke Consuming Furnace.
No. 233,168. Patented Oct. 12, 1880.
\

Fig. 2.

Invenlor:

o




(No }Iodel.) _F - 2 Sheets—Sheet 2.
- D. SINTON.
Smoke Consuming Furnace. '

No. 233,168. Patented Oct. 12, 1880.

S

oy
:{@
2




10

5

20

25

30

35

4.0

45

UNITED STATES PATENT

{‘ | ECE@

DAVID SINTON, OF CINCINNATI, OHIO.

SMOKE-CONSUMING FURNACE.

SPECIFICATION forming part of Letters Patent No. 233,168, dated October 12, 188C,

Application filed April 19, 1880,

(No model.)

To all whom it may concern :

Be it known that I, DAvID SINTON, of Cin-
cinnati, Hamilton county, Ohio, have invented
an Improvement in Smoke-Consuming Fur-
nac s, o0t which the followingis a specification.

My invention consists of an improvement in
bol 'r or other furnaces of such a nature that
the change transforms the ordinary furnace
into one that will make such a complete com-
bustion of the fuel as to prevent the emission
of moke. .

in order to accomplish the above result it is,
1n my opinion, necessary, first, to remove the
gases of the burning fuel from contact with
the Loiler for such a distance and in such a
manner that they will have their temperature
elevated to a very high degree ; second, toin-
troduce into these gases atmospherie air in
such heated condition and in such quantities
and diffusion as will produce a perfect chemi-
cal combination and combustion.

To produnce these results I have constructed
the following invention:

In my tfurnace, at or near tlie rear end of the
fire-chamber, I construet a tunnel the arch of
which reaches the boiler and descends in steps
from front to rear, as shown in the drawings
herewith, Thesoffit of the arch may have any
namber of descending steps, or 1t may be
smooth and 1nclined ; but I prefer the stepped
arch, as herein stated. The upper portion of
the arch must encircle the boiler on both sides
until it reaches its semi-horizontal diameter
or ¢closure. The grate-bars of the fire-cham-
ber may descend slightly from front to rear, or
they may bLe level, and they.should be shorter
than those ordinarily used, and with no dead-
plate infront. Irom theend of the grate-bars
the baseof the tunnelisbuiltsolid, either gradu-
ally ascending or level, while its arch descends
by steps {rom front to rear, and thus the exit
of the tunnel can be more or less contracted,
according as the requirements of each furnace
may demand. Atmospheric air is admitted
through the fire-doors by merely opening and
closing them from time to time, and to such
an extentas maybenecessary. Thefire-cham-
ber under the boiler should be large, with suf-
ficient dimensions to provide for the proper
expanstion of the heat and gases evolved from

centration of heat on the boiler a bridge-wall
15 dispensed with. In case the flues in the
boiler fail to properly arrest the too rapid
transit of heat, an arch should be constructed

at the rear end of the botler, leaving under-

neath only such space as 1s necessary for this
purpose and consistent with the sufficient draft
of the furnace; but such arch is always bene-
ficial under a cylinder-boiler.,

Having described generally the construc-

. tion of the invention, L shall now proceed to

describe more particularly the drawings here-
with, 1n which—

Figure 1 1s a longitudinal section of the fur-
nace and one-half of the boiler, and Fig. 2 is
a cross-section of the furnace and boiler; and
IFig. 3, a section showing the rear arel.

A 13 the section of the boiler here shown,
being a double flue of twenty feet in length
and forty inches in diameter.

While 1t 1s preferred to give the base of the
tunnel or hearth a slight upward inelination
from the grate, as shown 1n the drawings, on

~account of the more perfect action thereby se-

cared, the base may be made level and good
results secured thereby.

The arch B, with three descending steps, C,
D, and I, forms the top of the tunnel, and is
constructed partly over the fire-chamber IF
and the remainder over the solid base of the
tunnel, so that the front end of step D 18 im-
mediately over the rear e¢nd of the fire-cham-
ber grate, and the remainder of the arch B is
over the solid base of the tunuel.

Gr1s the ash-pit; H, the ash-pit doors; I,
the fire-doors; J, the grate, and K the tunnel.

After the first, and immediately preceding
each subsequent fiving, the incandescent coals
on the grate should be pushed back into the
tunnel until it 1s nearly tilled.

Tofacilitate the removalof clinkers the solid
base ot the tunnel should be kept covered
with ashes.

L 1s the arch at rear of the boiler.,

By these arrangements a constant supply of
incandescent coals is maintained, the diffu-
sion and heat of the air and gases amply pro-
vided for, and the drait of the furnace so im-
proved that the strength of its currént under
the boller is sufficient to overcome all the

the tunnel, and to prevent any injurious con- | checks and hinderances of the stepped arch,
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the incandescent coals in the tunnel, the en- | gases, after passing down through the incan-

largement of the flue-chamber under the boiler
beyond the tunnel, and the further impedi-
ment of an arch under the rear end of the
boiller, as before stated, thus causing that
slowness of current which is essential to such
chemical combinations of the air and gases as
will produce perfect combustion and economize
fuel. The result of this ix, that nnder all ordi-
nary circamstances of subsequent firings, in-
cluding the opening of the fire-doors, no smoke
18 emitted from the furnace.

In operating the furnace the fire is built on
the grate-bars, and after it 1s fairly burning
the incandescent coals are pushed back under
the arch, as shown at K, and fresh fuel placed
on the grate. The partial combustion whieh
takes place in the chamber A produces hydro-
gen gas an‘d carbonic-oxide gas. Hydrogen
gas 18 very light, and rises to the top of the
chamber, whtle the carboni¢ oxide is very
heavy and remains in the bottom of the cham-
ber.

By the admission of the atmospheri¢ air,
whichi1s heavier than the hydrogen and lighter
than the carbonie oxide, through the door I, it
is caused to mingle with them both, thus pro-
ducing a compound of the three, which passes
under the broken or inclined arch and through
theincandescentcoals K. By the arch thecom-
pound 18 caused to roll or curl upon itself, and
the counstituent elements are thereby thor-
oughly mixed.

The heat here produced rises from about
300° Fahrenheit to 14002 or 15002, and causes
a complete combustion of all the combustible
gases, which takes place under the rear end
of the arch and 1 the long tlue or chamber
beneath the boiler. This combustion is facili-
tated by the absence of the usual bridge-wall.

The arch at the rear end of the chamber or
flue 1s designed to control the flow of the gases
or vapors through the chamber.

For the combustion of the smoke and gases
a beat of fromm 1400° to 1600° is required. The

space on the boiler which 1s covered by the |

arch must therefore be sufficiently long for the
compound of gases passing through the incan-
descent coal to attain the temperature named.
The hearth or bottom of the tunnel must be
solid, so that no air ¢an enter the bottom. The
entire bottom of the furnace, including the
forward portion of the tunnel or chamber—or,
1n other words, the hearth—must be level, or
substantially so, in order that the coals may
be pushed back readily trom the grate.

ol e
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descent coal, must find an exit or an explosion
will occur. The passage or throat under the
rear end of the arch is large enough for this
purpose, and the gases pass into the flae or
passage under the boiler at a very high degree
of temperature, and in said flue the final com-
bustion takes place.

I am aware that a descending arch located
beneath the boiler in the fire-chamber is old;
also, that boiler-furnaces have been constructed
without bridge-walls; also, that air has been
admitted to a furnace above the grate-bars;
but I believe myself to be the first to combine
and arrange the features named in such man-
ner as to produce a practical sinoke-cousuming
furnace.

I claim—

1. In a boller-furnace, the combination of a
substantially horizontal grate, a smooth as-
cending hearth or tuannel-bottoin extending
upward from the rear line of the grate, as
shhown, and a downwardly-extending arch lo-
cated immediately beneath the boiler, partly
above the rear end of the grate and partly over
the forward end of the hearth or bottoin, as
described and shown.

2. In a smoke-consuming boiler-turnace, the
combination ot asubstantially horizontal grate,
a backwardly-extending tunnel having its bot-
tom or hearth Hush with the rear end of the
erate, a downwardly-extending arch located
beneath the boiler above the rear end of the
orate and the forward end of the tunnel-bot-
tom or hearth, and means, substantially such
as described, for admitting air above the grate
at the tront of the furnace.

3. The combination of the boiler, chamber
I¥, inclined areh, located as described, grate J,
space G, and the tlue M, extended backward
beneath the boiler without having a bridge-
wall therein, as deseribed and shown.

4. The combination of the boiler, the down-
wardly-inclined arch immediately beneath the
boiler,the grate,the tunnel having the smooth
bottom 1n line with the grate, the passage M,
the arch N at the rear end of the passage, and
means, substantially such as shown, for ad-
mitting air in graduated amounts above the
grate, sanl features being eombined and ar-
ranged relatively to each other as deseribed
and shown.

DAVID SINTON.
Witnesses:
JoHuN R. DE CAmP,
JEREMIAH J. TWOHIG.
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