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To all whom it may conceri:

Be it known that I, ROBERT HENRY BURNS,
a citizen of the United States, residing at
New York, (Brooklyn,) county of Kings, and
State of New York, haveinvented certain new
and useful Improvements in Smoke-Prevent-
ing Apparatus, of which the following is a
specification, reference being had to the ac-
companying drawings,

My invention relates to and has for its ob-

.ject the improvement of the vertieal boiler

and the admission of a supply of atmospheric
air or like combustion-assisting medium to
the casing or hood of said boilers, whereby
an antagonistic impingement and a resultant
heating and mingling of the admitted me-
dinm with the moving furnace-gases are ef-
fected, causing an increased combustionand
more efficient combination of the admitted
air and the fuel-gases.

My improvements consist in the insertion
within the flue’s casing or hood of a vertical
boiler of an inlet duct or pipe shaped to con-
form to the sidings of said casing or hood,
through which air or combustion-assisting
medium is introduced inside of said casing
or hood and brought into impingement con-
tact with the furnace-gases. This conform-
ing inlet or duct is provided with perfora-
tions; ducts, funnels, and the like as a means
for projecting the admitted air or combus-
tion-assisting medium in various directions
and to various localities to provide for the
greatest efficiency of combustion.

To secure an economical and efficient com-
bustion of the fnel and its gases in a heat-
ing, evaporating, or like apparatus, it is
quite essential that as much heat as possible
shall pass from the fire and combustion to the
heating, evaporating, or work to be done.
It is likewise essential and necessary that a
certain quantity of the manufactured heat
shall pass out through the flue, chimney, or
uptake for draft purposes. If now a suffi-
cient and final combustion of any spare or
unburned fuel or gases be provided for and
secured within the casing, flue, or chimney
through a new and independent supply of
the combustion effecting and assisting me-
dinm, a maximum efficiency will have been
provided for and attained, since a greater
quantity of heat has been permitted to pass

to the heating or evaporating, while the sub-
chamber combustion has furnished the heat
for chimney circulation and discharge.

Referring to the accompanying drawings,
Figure 1 represents a vertical section through
a boiler-casing with the air-feeding device
shown in end elevation. Fig. 2 represents a
plan view of the air-feeding device looking
upwdrd. Figs. 3 and 4 represent speeial de-
tails of the outlet pipes or ducts provided
with perforations in sides and bottom. Tig.
5 represents a special detail showing ball-
joint petween the outlet pipes or ducts and
the air-inlet chamber.

Similar letters of reference designate like
parts, portions, or details in all the figures.

Letter A designates a boiler casing, contin-
uation, hood, and uptake or flue.

- B designates an inlet duct or chamber;
made, preferably, to conform to the shape or
periphery of the casing orhood. Such shape
or periphery is generally circular, although
at times made of square or many-sided forma-
tion. The preferred shape and condition are
such that the movement of gases of combus-
tion to and through the uptake or flue shall
not be obstrueted.

C designates one or more inlet-nozzles for
the admission of the air or combustion-as-
sisting medium and for the support of the ap-
paratus as a whole.

D designates a plurality of pipes, ducts;
funnels, or the like connected with or sus-

{ pended from the inlet duet or chamber B to

carry or project the admitted air or combus-
tion assisting medium in the various or nee-
essary directions to pass piping or to reach
any desired corner or locality.

Letter E designates one or more joints or
parting connections to provide for the admis-
sion of the apparatus and parts or portions
through manholes or openings.

F designates gauze outlets, perforations;
and the like located at the ends of said fun-
nels. Perforations, ganze, or foraminated
outlets may likewise be located within the
waterial or shell of inlet duct or chamber, as
indicated at F'.

The economic usefulness of a vertical boiler
is often impaired through free and unhin-
dered passage of the unconsumed gases or un-
absorbed heat directly up the chimney. Often
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sparks, light fuel, and unconsumed portions
pass the hood to chimney and are lost.

By my improvements a controlled admis-
sion of new air or combustion-assisting me-
diumis forced oradmitted to the casing-cham-
ber or hood to meet, impinge upon, mingle
with, and assist in the final and full combus-
tion of these sparks, light fuel, or uncon-
sumed gases of combustion coming from the
furnace past the water-tubes or through the
fire-tubes of the vertical boiler in its several
designs, constructions, and practices.

To provide for a controlled projection of
theairorcombustion-assisting medium inany
direction to any point or to enable the fun-

nels D to swing clear of any located pipes,

tubes, &c., of the inclosed boiler, a univer-
sal joint is preferably located at D', as indi-

- cated in Figs. 1 and 2 and specially detailed
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inFig. 5, toeonnect said pipes orducts D with
theinlet-chamberB. - To provide fora special
guidance of the air or combustion-assisting
medium, a shield, covering, or umbrella-like
protection D? is attached at the ends of the
duects or funnels D, as shown in Tigs. 1, 2,
and 5. :

What I claim as new, and desire to secure
by Letters Patent, is—

649,533

1. In combination with the upper casing or
hood of a vertical boiler, a conforming inlet-
chamber for the admission of air or combus-
tion-assisting medium and a plurality of sus-
pended outlet-pipes, substantially as and for
the purposes set forth.

2. In combination with the upper casing or
hood of a vertical boiler, a conforming inlet-
chamber for the admission of air or combus-
tion-assisting medium, a plurality of sus-
pended outlet-pipes, and a universal joint
connecting said outlet-pipes with said inlet-
chamber substantially as and for the pur-
poses set forth.

3. In combination with the upper casing or
hood of a vertical boiler, a conforming inlet-
chamber for the admission of air or combus-
tion-assisting mediam, a plurality of sus-
pended outlet-pipes, and a shield located at
the discharge ends of said outlet-pipes, sub-
stantially as and for the purposes set forth.

In testimony whereof I have signed my
name to this specification in the presence of
two subseribing witnesses.

ROBERT HENRY BURNS.

Witnesses:

‘WM. II. WEIGHTMAN,
JouN D. CALKINS.
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