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To all whom it may concern:

Be it known that we, JOEN WILSON and
ALLAN MASON, citizens of the United States,
residing, respect-ively, at New York city and

5 Brooklyn, New York, have invented certain
new and useful Improvements in the Process
or Method of Maintaining Combustion in Sec-
ondary Chambers of Boiler and other Fur-
naces; and we do declare the following to be a
full, clear, and exact description of the inven-
tion,such as will enable others skilled in the
art to which it appertains to make and use
the same, reference being had to the accom-
panying drawings, and to the letters .of refer-
ence marked thereon, which form a part of
this specification.

Our invention relates to boiler and other
furnaces in which one or more secondary
combustion-chambers are employed, with the
objects of securing more effectual combustion
of the gaseous portions of the fuel and more
efiective application of the heat than are ob-
tained with a single combustion-chamber. It
18 especially designed for the greater and
more economical development of steam in
marine and other boilers through the instru-
mentality of a secondary combustion-cham-
ber at the rear or opposite end from the pri-
mary farnace-chamber and communicating
with it to receive and consume the uncon-
sumed gases and to return the heat products
through the upper portion of the boiler; but

~our Iinvention is also designed generally for

all similar or other fumaces in which sec-
ondary combustion may be advantageously
utilized, as hereinafter fully described, refer-
ence being made to the aceompanying draw-

Ings, in which—

Figure 1 18 a longitudinal sectional eleva-
tion of a boiler-furnace,showing the applica-
tion of an auxiliary hydrocarbon fire in the
secondary combustion-chamber for effectual
- combustion of the gases entering said cham-
ber from the front or primary chamber, in
which we have in this instance represented
apparatus for the use of hydrocarbon fuel and
steam; but coal or gas fuel may be used in-
stead, as preferred. Flﬂ‘ 218 a horizontal sec-
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tion of a similar furnace, in which the auxil- | effectual combustion of the unconsumed gases
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-duced in this instance with hydr ocarbon fuel

top view and on an enlargea seale

lary fire of the secondary chamber is sup- 50 P
ported in part by hydrocarbon fuel and in
part by coal-slack, both introduced with air,
the fire in the front furnace being of coal or
other fuel, as preferred. Fig.3 is:a longi-
tudinal sectional elevation of a similar fur- 55
nace, in which the auxiliary fire in the sec- = =
ondary chamber is maintained with coal- |
slack-blown in and burned on a coal fire,
which, being an ordinary fire made on a coal-
grate to begin with, is subsequently main-
tained and continued by the supply of coal-

slack, the fire in the front furnace being pro-

injected with steam and air. Fig. 4 is a de-
tail of one of the burners ¢f Iigs. 1 and 2 m 65 .. B
We are aware that it ha,s been attempted to--
consume in secondary chambers such gases as
fail of complete combustion in the_ﬁrst cham--
ber, it being supposed that, sufficient room be-
ing provided, the heat of the primary cham-
ber would be sufficient foreffecting such com-
bustion; but we find such method is a failure
practically, although 1t may work at times and
under some circumstances; but generally the 7
gases are too much chilled to insure continu-
ous combustion, and when extinguished by
fall of temperature or other causes fail to re-
light even when considerable increase of tem-
perature takes place. Hence we find an aux- 80
iliary fire in the secondary chamber an im-
perative necessity for practical efficiency; but-———¢8
such a fire as is commonly made by intermit- P
tent supplies of fuel through the ordinary
fire-door will not do, because when the door
18 opened 1t stops the draft in both fires, be-
sides admitting cold air in great excess, and
therefore materially interferes with both fires;
and if a fan-blower is used to urge the main
fire, as is commonly the case with marine
boilers, the door cannot be opened wilhout
first stopping the fan, and the fan also inter-
feres with magazine-feeders and other auto-
matic stokers for the auxiliary fire by forcing
more or less gas out through them. Toover-
come these difficulties and to secure a reliable
and uniform auxiliary fire adapted to insure
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tem “which comprises the continued and un-

“¥obstructed forced supply of the eléments of

F combustion in various forms to the continu-

v ally-closed secondary chamber in addition to

X the gases entering it from the main furnace,

© and in such manner as to aceelerate the nat-

. ‘ural draftof the main furnace and to bealike
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available with a forced draft thereto, the ar-
angement being such that the same 18 con-

trollable at the front, where the main fire 18 |

tended, and so that the apparatus is appli-

cable to and detachable from ordinary fur-

naces constructed with a secondary chamber
without change or permanent attachment.

The apparatus which we prefer to use is va-
riable-to some extent, at the option of thecon-
structor and for different forms of the com-
bustibles to be used, and is reserved for sep-
arate applications for patents.

In the boiler-furnace represented in the
drawings, a indicates the main or primary

combustion -chamber, and b the secondary
chamber, each havingthecustomary fire-door

cand ash-pit door d, with the usual system of

fire-tubesecommunicating between them, also

the return system of tubes f, connecting the

secondary chamber with the smoke-fiue g.

In Figs. 1 and 4 we represent an injecting
apparatus for the use of oil, steam, and air

for combustion in the main furnace, 2 being

a steam-nozzle, 7 an air-inlet funnel, and 7 an

oil-feeding tube, oie or more of the latter be-

inpgwead-to deliver oil on the upper surface

of the steam nozzle, which may have agroove
or grooves to conduct the oil off the end of
the nozzle suitably to mix and atomize or va-
porize with the steam and air, the steam-noz-
zle to be suitably connected with the boiler,
and the oil pipeor pipes tobe connected with
any source of supply, with suitableregulating-

cocks or otherdevices,and all being suitably
connected with the furnace through the fire-

door of the first combustion-chamber. With

these methodsof producing combustioninthe
main ¢hamber a we provide for an auxiliary
fire in the secondary chamber b by a series of
oil-burnersn, supplied withoiland air through
the ash-pit and one or more of the fire-tubes
¢ by the pipes o and [, and any approved

438,872

means of injecting them, with which we may
also burn coal-slack, to be forced in through
a pipe or pipes m by a fan p or other means,
or we may use the coal-slack with an ordi-
nary coal-fire ¢ to begin with and to be sub-
sequently maintained by the coal-slack alone.

‘While we find it preferable to introduce
the fuel into the secondary chamber through
the main furnace-chamber, we may of course
arrange the conductors to enter through the
ash-pit door of the secondary chamber; but
it is important to arrange for the control of
the injecting apparatus from the frontot the
furnace, where it may be managed by the at-
tendants of the main furnace.

We are aware that a metallurgic furnace,
consisting of a gas-producing chamber and
a gas-burning chamber receiving the gas from
the first chamber, together with a separate
air-injector foreach chamber, has been used,
the object being to provide in the first cham-

‘ber a special quantity of fuel for combustion .
solely in the chamber containing the metal,

and we disclaim such method, ours being to
burn to the best possible advantage in both
chambers in boiler and such furnaces as are

adapted for alike utilizing heat from both.
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What weclaim, and desire tosecure by Let-

ters Patent, 18— .
The inmrproved process of producing and
utilizing heat in a boilerorotherlike furnace,

consisting in producing a fire in the ordinary .
farnace-chamber, introducing the heated pro-

ducts thereof into a locally separate secondary

combustion-chamber of said boiler or other

furnace, and separately introduecing and burn-
ing therein a continuous forced supply of
other fuel elements,in combination with the
products from the primary chamber after be-
ing largely cooled by coming in contact with
the boiler and while passing from the primary

to the secondary chamber, substantially as .

described. - .
In testimony whereof we atfix oursignatures

in presence of two witnesses. |
JOHN WILSON.

ALLAN MASON.
Witnesses: - .
W. J. MORGAN,

J. J. MCDERMOTT.
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