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To all whom it may concern:

Be it known that I, JOEN A. CRAWFORD, a
citizen of the United States, residing at Pitts-
burg, in the county of Allegheny and State of
Pennsylvania, haveinvented certain newand
useful Tmprovements in Smoke-Consumers;
and I do hereby 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 pertains to make and use the
same, reference being had to the acecompany-
ing drawings, which form a part of this speci-
fication.

My invention relates to an improvement in
smoke consumers and means for aiding com-
bustion in furnaces, and it consists in certain
details of construection, and combination of
parts as willbe fully described hereinafter:

In the acecompanying drawings, Figure 1 is
a side sectional elevation of a boiler-furnace
provided with my improved smoke-consumer

. and device for aiding combustion, which is
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constructed and arranged in accordance with
my invention. . Fig. 2 is a sectional end ele-
vation of the same, a part of said section be-
ing taken through the.grate-bars and the
other portion through the bridge-wall of the
furnace. Fig. 3 is a sectional elevation taken
on the line x « of Fig. 1. Fig. 4 isa sectional
side elevation of a modified form of the flues
for eonveyingair and steam toburn the smoke
and aid combustion in the furnace.

To put my invention into practice with a
boiler furnace of ordinary construction, con-
sisting of the boiler 1, the combustion cham-.
ber 4, the bridge wall 3, and boiler setting 2,
and other well known features common to this
class of furnaces, I arrange in the side walls
2 at each side of the fire chamber 4 a series
of flues or pipes, each of which igsopen to the
ash pit 5, and to the fire chamber 4 above.
These flues I prefer to form of cast metal as
shown at Fig. 4 on the drawings and build the
sdme in the walls of the furnace in a manner
that the one end 6 will open into the said fire
chamber and the otherend 7 into the ash pit 5.

Leading from the steam dome 9 of the boiler
1is a pipe 8 fitted with a sunitable valve 12,
which enters into the ash pit 5 and is fitted
with a number of branches 10 entering the
opening 7 of the air flues to form steam jets.
These steam jets 10 will serve to siphon the

air from the ash pit and discharge the same
into the fire chamber 4, and thereby give the
unconsumed gases a fresh supply of oxygen
to aid in the combustion.

Arranged in the bridge wall 3 of the fur-
nace is another series of flues or pipes 11,
each of which isprovided with a steam jet 10
leading from the pipe 8, or from an independ-
ent pipe connected to thesteam dome 9. These
flues 11 will discharge a small quantity of
steam at the rear of the bridge wall 8, and
further aid the combustion of the gases.

At the rear wall of the boiler setting are
another geries of flues, (see Figs. 1 and 3) in

.which are steam jets 10leading from the sup-

ply pipe 8. These fiues 13are provided with
anopening 14leading to theatmosphere which
may be closed by means of asliding door (not
shown), and the said flues used for the pur-
pose of supplying air, steam, or a mixture of
air and steam to the unconsumed gases at the
rear of the boiler. :

By thus supplying air, steam, or. air and
steam combined at varions points beneath the
boiler 1, the unconsumed gases arising from
the combustion of the fuel in the fire cham-
ber is constantly supplied with fresh oxygen,
and any smoke, heated gases and other pro-
ducts of combustion ‘are consumed before
passing into the smoke stack. . :
- By careful manipulation of the valve 15 of
the steam pipe 8 at the rear of the setting the
operator may supply air, steam, or a combina-
tion of air and steam at the rear entrance of
the flues of the boiler, and thereby consume
any smoke or unconsumed gases from the fire
chamber 4. _ -

This device constructed as described not
only consumes the smoke but aids combus-
tion, and thereby saves the fuel as in the boiler
setting described the fuel is burning the en-
tire length of the boiler, makingthe rear end
about the same temperature as the front.

‘Having thus deseribed my invention, what
I claim, and desire to secure by Letters Pat-

" ent, is—

In a steam generator furnace, the smoke
consumer consisting of the series of flues in
one side of the combustion chamber, with
their ends communicating with the ash-pit
and combustion chambers, respectively, the
bridge:wall having flues with their upper ends
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opening into the flame chamber, just in rear In testimony that I claim the foregoing I
of the combustion chamber, and flues in the | hereunto affix my signature this 24th day of 10
rear wall of the boiler setting, opening into | April, A. D. 1894.
the flame chamber and communicating with - -

5 the external air, and the steam pipe connect- JOHN A. CRAWFORD. [L.s.]
ing with the steam boiler dome and having In presence of-—
series of branches arrangzd in said flues, sub- Jas. J. MCA¥EE,
stantially as set forth. ALBERT J. WALKER,




