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fo all whom z,t ma J concern:

Be it known that we, JOHN WiLsoN and
ALLAN MASON, citizens of the United States,
residing at New York city, in the county and

5 State of New: York, and Brooklyn, Kings

- county, New York, respectively, have in-
vented certain new and useful Improvements
in Apparatus for Maintaining Combustion in

. Secondary Chambers of Bmlel or other Kur-

10 naces; and we do declare the following to be

~ a full, clear, and exact description of The in-
Ventmn such as will enable others skilled in

~the art to which it appertains to make and |

use the same, reference being had to the ac-

15 companying. drawi ings, and to the letters and

figures of reference marked thereon, which
form a part of this specification. -

Our invention relates to boiler and othel

furnaces in which one or more secondary

20 combustion-chambers are employed, with the

objects of securing more effectual combus-
tion of the gaseous portions of the fuel and
mMore eﬁectwe application of the heat than

. are obtained with a single combustion-cham-
25 ber, and 1s especially designed for the greater

- and more economical generation of steam in
marine and other boilers through the instru-

mentality of asecondary combusmon chamber

at the rear or opposite end from the primary
30 furnace-chamber, and communicating with it
toreceive and consume the unconsumed gases
‘and return the heat produects through the up-
per portion of the boiler; but our Invention
is. also designed generally for all similar or
35 other furnaces in which secondary combus-

tion may be advantageously utilized, as here-
- inafter fully described, reference bemﬂ* made

to the accompanying dlawmn*s in which—
Figure 1 is a horizontal section of a boiler-
4¢ furnace, showing the auxiliary firein the sec-

ondary furnace maintained with the vapor or
oas of hydrocarbon and air, or air and steam,

if desired, generated and combined in a re-

tort in the primary furnace, and which also

45 supplies the combustibles burned in it; but

coal or other fuel may be used therewith.

. Fig. 2 is a lon o'ltudma,l Sectlmml elevation on
line x x, Hig. 1,

We are aware thatit has been attempted to

50 consume in secondary chambers such gases |

as fml of complete combustion in the ﬁlst
chamber, it being supposed that sufficient
room being pr owded the heat of the primary
chamber would be sufficient for effectingsuch
combustion; but we find such method Is a 55
failure practically, although it may work at

times and under some. eneumstances, but

generally the gases are too much chilled to
insure contmuous combustion, and when ex-

tinguished by fall of tempelatme or other 6o
causes fail torelight, even when considerable
| inerease of tempelatule takes place; hence

we find an auxiliary fire in the secondary
chamber an imperative necessity for practical
efficiency; but such a fire as 18 commonly 65
made by intermittent supplies of fuel through. -
the ordinary fire-door will not do, bec&use

“when the door is opened it stops the draft in

both fires, besides admitting cold air in great
excess, :zmd therefore matenally interferes 70 .

with both fires, and if a fan-blower is used to

urge the main ﬁle as is commonly the case
with mar ine b011e1s, the door cannot be
opened without first stopping the fan, and the
fan also interferes with magazine~feedersand v35 -

‘other automatic stokers for the auxiliary fire

by forecing more or less gas out through
them. To overcome these d1 ficulties and to
secure a reliable and uniform auxiliary fire

adapted to insure effectual combustion ot the So

unconsumed gases from the main ﬁ1e, we
have contrived a system which comprises the

‘continuous and unobstructed forced supply of
the elements of combustion alike to the pri-

mary chamber and to the continually-closed 8
secondary chamber, in- addition to the gases

entering it from the main fumaee and in
such manner as to accelerate the natuml
draft of the main furnace and to be alike

available with a forced draft thereto, the ar- go
rangement being such that the same is con-
trollable at the fl ont, where the main fire is
tended, and so that the apparatus is applica-
ble to and detachable from ordinary furnaces
constructed with a secondary chamber Wltll- 05
out change or permanent attachment. .

The &ppma,tvs which we prefer to use 1s

'subsmntmlly as follows, the process ‘being

claimed ih a prior apphca,tlon |
In the boiler-furnace represented in the 100
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drawings, ¢ indicates the main or primary
combustion-chamber, and 6 the secondary
chamber, both having the customary fire-door

¢ and ash-pl’r door d with the usual system
of fire-tubes e eammunmatmw between them,
and also the return system of tube& YA connect-
ing thesecondary chamber withthe smoke-flue
¢. We represent in this example a retort %
located in the first combustion-chamber, with
oil, steam, and airinlets 7, 1z, and 2 to more ef-
fectually vaporize and gasify the several ele-
ments by causing them to traverse the retort,
which 18 a pipe suitably coiled and made to
discharge rearwardly from the furnace-door,
or thereabout. With this retort & for gasify-

1ng the elements to be employed in the main

furnace we will employ
secondary furnace, with a

gas-burners ¢ in the
branch or branches

w of the retort e\tendmﬂ through one or more
of the fire-tubes into it and Supplyuw the
burners ¢ with gas generated in said retort,
which also, prefer a,blv, supplies . the main
chamber ¢ with 1ts fuel through the issuey, |
- and thus enables both fires to _be fed by one |

set, of injector apparatus for a simple con-

ftrivance of the same.

What we claim, and desire to secure by Let—

ters Patent, is—

The eombmatlon In a 1)01](,1 -furnace hav-
ing primary andsecondary combustion-cham-
bers, of the pipe-retort entering and extend-
ing around the sides, back, and front of the
primary combustion-chamber and terminat-
ing thereinin a lateral discharge, the branch
pipe of said retort, said branch pipe extend-
ing into sald secondary combustion-chamber
and provided with a series of burners, and
the injector-feeder extending within the re-
tort for supplying said retort with the fuel
elements, substantially as described.

In testimony whereof we affix oursignatures
in presence of two witnesses.

JOHN WILSON.
ALLAN MASON.
Witnesses: o '
W. J. MORGAN,
A° P, THAYER.
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