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UNITED STATES

PATENT OFFICE.

EMERY C. TB.EAD, OF FRANKLIN, PENNSYLVANIA,

APPARATUS FOR PROMOTING COMBUSTION IN FURNACES.

1,ﬂ@67'583.

"Application filed February 2, 1911,

To all whom it may concern : .

Be it known that I, Exery C. Ruap, citi-
zen of the United States, residing at Frank-
lin, in the cowity of Venango and State of

6 Pennsylvania, have invented certain new
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- and useful Improvements in Apparatus for
Promoting Combustion in Iurnacés, of
which the following is a specification.

My improved apparatus for promoting
combustion in furnaces is herein set forth
with sufficient clearness to enable those
skilled in the art to which it appertains to
employ and construct the same, but T do not
wish to be understood as limiting the appa-
ratus to the precise construction here shown,
as the drawings are llustrative merely, and
many modifications of said apparatus could
be employed without departing from the
scope of my invention.

In the accompanying drawings, I have
shown my improved apparatus as applied to
the fire-box of a locomotive, but it will be
readily anderstood that said apparatus may
be readily employed in other kinds of fur-
naces and easily adapted to such employ-
ment. While I have here shown .y construe-
tion which contemplates the uise of a hollow-
grate bar and the passage of ait longitudi-
nally through the same into a vertical flue,
said bar could be of the usual econstruction,
and air could be taken directly into the lower
end of the vertical flue, and still be within

"the scope of my invention.

It is a well-known fact thiat the draft of a
Iocomotive. is largely an induced " draft
caused by the action of the exhaust steam
passing from a nozzle into and througli the
smoke stack, and, especially when, the loco-
motive iy laboring under heavy loads, the
intensity of the draft is such as to 1ifl the
fuel from the grate bars and carry particles
of it out through the stack, and in this way
a loss of fuel and imperfect combustion are

. both. caused,—imperfect” combustion being
due to the fact that the air rushes through
the fuel and combustion chamber with such

-rapidity that it does not become sufficiently
tagted to cause perfect combustion of the
fuel. TFurthermore, because of this intensity
of draft, particles of burning fuel are ejected
from the stack and in many instances cause
Aires which destroy or damage much prop-
erty. '

It will be readily understood that if the

intensity of draft could be veduced, it would
eliminate the difficulties mentioned, but it
will also be readily understood that the rate
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of combustion or the heat-generating ca-
pacity of the furnace must at loast e main-
tained in order tosupply the stearn derands
of the engine.  With “these conditions in
view, T bave evolved an apparatus whereby
a portion of the air which, by reason of the
draft, enters the five-box, Is ‘caused to pass
avaund the bed of fuel. and in such passage,
catises said by-passed air to become heated
to a high degree of temperature, then causes
the same to enter the combustion chamber
above said fuel und o there mingle with the
burning guses, thereby causing a perfect
combustion of said gases and consequently a
consumption of alf smoke.  Referring to the
drawings. the hy-piss by means of which 1
direct said portion of air as aforesaid and
reduce my invention to practice, may be as
follows ' '

Figure 1 is a verticul, longitudinal section
of the fire-box of & locomotive on line O
of Fig. 2, showing my invention applied
thereto and which s also shown in seetion
upon said line. g, 2 is & vertieal. trans-
verse section of said fire-box on line A A of
Fig. 1, the left-hand portion of my appa-
ratus being shown in section on line B B of
Fig. 1. Figs. 8 and 4 show a steam injector
applied to my apparatns. Fig! 5 is a modi-
fied form of my device.

Said apparatus consists of a plurality of
units, each of which is composed of thrce
sections, vz a hollow grate bar 1, a vertical
flue section 2, and a -hollow, hLorizontal
crown-bar 3. Bach of said units may be of
any suitable width, which will be determined
wore o less by the size of the furnace and
convenience of installation. Said grate-bars,
m forny, resemble that of a rectangular tube
having adjacent to the top thereof the lat-
eral lugs 4, between which air enters into
the fuel bed. The rear end of said bar is
open for the entrance of air as shown by
the arvows in Fig. 1. The flue section 9 is
of tubular construction, the front and rear
walls of which are preferably corri;rated as
shown, for. the purpose of presenting more
surface to the action of the heat. The lateral
faces of said sections are plain and are de-
signed to form a close joint with each other
so that said sections form a wall or ballle-
plate which deffects the gases of combustion
to the upper part of the combustion chamber
and causes them to pass between the crown-
bars 8. Said crown-bars are of tubular for-
mation, preferably of oval cross-section and
have a horizontal, longitudinal partition 3
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which extends nearly the entire length of the
bar. The lower chamber 6 of said crown-bar
Is in communication with the chamber of the
flue section 2. The upper chamber 7 of said
crown bar is provided with a number of
Lateral orvifices 8 through which the heated
alr passes into the combustion chamber
where i mingles will the gases of combus-
tion and, being in a highly heated state, it
calises nearly or quile perfoet combustion of
said gases and a consequent complete con-
suteption of the smcke.  The unoceupiced
portion of the five-box in front of the grates
may be closed by a tilting damper 9, whereby
draft may Le Drevented from entering at
this poinl, aud cinders and ashes may be
casily  cmptied  therefrom by tilting “said
damper,

At times it may be desicalle to accelerate
or force the pussage of aiv through my appa-
atus, which I term the deaft by-pass, and
in ovier to accomplish this result, I provide
for directing jets of live stoam into said
by-pass. In Figs. 3 and 4, 1 have shown a
steam supply pipe 10, which leads from the
steam dome and is provided with a throttle—
not shovwn—which may be actuated from the
fireman’s station in the cab. Said pipe 10
is equipped with a plurality of small nozzles
11, one for cach unit of by-pass, and by
opening said throttle, live steam may be in-
jeeted into the Ly-puss and this will greatly
aceelerate the passage of air through the
salme. .

I claiwn the following :—

1. An apparatus for promoting combus-
tion in furnaces, consisting of g plurality of
sectional by-pass units, each of said units
being composed of the following sections,—
a hollow grate section arranged for the in-
take of air at one end into its chamber,-a
vertically-disposed baflle flue section having
its chamber ar anged in  communication
with said grate chamber, and a hollow
crown-bar arranged horizontally across the
upper portion of the combustion chamber of
a furnace with its chamber in communica-
tion with the chamber of said flue, said
crown bars being ar ‘anged with intermedi-
ate spaces, there being apertures in said
crown bar leading from its chamber into
said spaces for the purpose of causing
air passing throu 2h said several sections to
mingle with the gases of combustion, and
said. flue sections
the gases of combustion upward through
said spaces, for the purpose set forth.

2. An apparatus for promoting combus-
tion in furnaces consisting of the combina-
tion of a plurality of sectional units, each
of said units comprising a hollow grate bar,
a vertically-disposed flue section positioned

at the rear of the fire-box of such furnace

being arranged to direct J
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and a horizontally-disposed hollow crown-
bar extending across the upper portion of.
said fire-box and having Iateral orifices
therein for the egress of air, said grate-bar,

flue section and crown-bar being constructed

and arranged for the Passage of air through

the same and to have its ingress in said

grate-bar and its egress from said lateral
orifices in said crown bar; said crown-bar
section being arranged with spaces between
the same through which the gases of com-
bustion are caused to pass and to mingle
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with the air as it issues from said orifices,

for the purpose set forth.

3. An apparatus for promoting combus-
tion in furnaces, congisting of the combi-
nation of a plurality of sectional units, each
of said units comprising a hollow grate-bar,
a vertically-disposed flue-section positioned
in proximity to the rear of the fire-box of
the furnace, and a horizontally - disposed
crown-bar extending across the upper por-
tion of said fire-bex and having orifices
therein for the egress of air, said units be-
ing constructed and ar ‘anged for the pas-
sage of air through the same, which has its
ingress in said grate-bar, and its egress
from said orifice in said ‘crown-bar, the
units of which crown-bar are arranged with
spaces between the same, through which the
gases of combustion are caused to pass and
there mingle with the air as it issues from
said orifice, and means injecting fluid under
pressure, at the point of ingress of said air,
for the purpose specified. .

4. An apparatus for promoting combus-

tion in furnaces consisting of a plurality
of horizontally-disposed hollow crown bars

extending longitudinally across the furnace,
and positioned in the upper part thereof,
there being an intervening space upon either
side of each of said bars, between the same

~and the bar in juxtaposition thereto, for the

passage of the gases of combustion, also
lateral orifices in each of said bars opening
into the spaces adjacent thereto, and verti-
cally-disposed  flue-sections having interior
bassages communicating with the interior
of said crown-bars at one end thereof and
adapted to conduct air to the interior of
said bars from beneath the furnace, said flue
sections being positicned in proximity to
the rear end of the combustion chamber of '
said furnace, for the
a baflle plate to deflect the gases of combus-
tion into the upper portion of said chamber.

In testimony whereof I affix my signa-
ture in presence of two witnesses.

EMERY C. READ.

Witnesses:
Crype M. Reap,
Wa. A. Marrory.,
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