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~can be easily and quickly repaired without
highly-skilled help, which objects I attain by
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SPECIFICATION forming part of Letters Patent No. 477,263, dated June 21, 1892,
Application flled March 14,1892, Serial No. 424,769, (No model) - .

To all whom it may concern:

Be it known that I, DoUuGaAL J. McCKENZIE,
a citizen of the United States, residing at Chi-
cago, in the county of Cook and State of Illi-
nois, have invented a newand useful Farn ace,
of which the following is a specification.

My invention relates to a construction of
furnace which is specially adapted to use for
steam-boilers, but which with slight modifica-
tion can be used for other purposes.

My objects are to prevent smoke by a con-

struction in which a very high temperature

can be maintained and in which complete
combustion of the gases from the fuel can be
attalned before these gases contact with sur-
faces of a comparatively low temperature;
also, the construction of my furnace to be such
that it can be easily fitted to the ordinary con-
ditions of furnace side walls, fire-fronts, and
grates without the necessity of extensive al-
terations, and, finally, a construection which

the means shown in the accompanying draw-
ings, in which— | :
Figure 1 is a vertieal longitudinal section

of a furnace on line C D, Fig. 2, which em-
-bodies my improvement.

Fig. 2 is a vertical
transverse section on line A B, Fig.1. Figs
3,4,5,and 6 are side and end views of hollow
fire-tile of a form adapted to use in my fur-
nace, and which will be more particularly de-
scribed hereinafter. | o
Similarletters and figures referto like parts
throughout the several views. -

In this instance E is a steam-boiler; F, the
fire-front with furnace-door G; H, the grates;

I, ash-pit; J, ash-pit door; K, bridge-wall, |

these parts being similar in all ordinary fur-
naces. . o . | |

In Ifig. 1 is shown in section a passage-way
2 from the rear end of the grates II upward,
then forward, then upward, and rearward,
which passage-way forms an exit for the hot
gases of combustion from grates H to the space
g under boiler E. In Fig. 2 it is seen that
there are a number of these passage-ways,

each one in-this instance being independent
This series of passage-ways is

of the other.
composed of hollow tiles, whose details are

tiles 7.

Figs.

| 4, which forms the base or beginning of the
passage-way 2, which tile has a passage within

it of an elbow shape, into which passage en- ss

ters a short vertical passage 5 for the admis-

sion of air from a horizontal transverse pas-

sage 6 of the furnace, Fig. 1.

Fig. 6 shows, respectively, an end and side
elevation of tile 7, whichis also provided with 6o

‘an elbow-shaped passage-way, tile 7 being su-

perimposed upon tile 4, the passage-way in
each tile registering where they come in con-
tact. There are a number of tiles 8, Fig. 3,
which when in position form an arch over 65
the grate-bars H, and tiles 8 have a passage-
way which registers with the passage-way in
Close to fire-front I is a series of tiles

9, which form an arch with tiles S; but the
passage-way in tiles 9 has a U shape, the 7o
lower part of the passage-way registering with

| the passage-way of tiles 8; but the upper part

of the passage-way in tiles 9 is so formed that
the gases of combustion passing up through
the long passage 2 are projected along the 75
bottom of the boiler in a rearward direction
In space 3. T -
. As shown and described, the series of pas-
sage-ways 2, formed by the several tiles, has
an S shape, the course of the hot gases from 8c
the fuel on grates H being shown by the ar-
rows. S o | A
One of the principal objections to ordinary
arches in furnaces that span the space over
the grates from one side wall to the other is
that the arches must be made very heavy in
order to witkstand the effects of expansion
and contraction, and this weight, being sus-
tained by the side walls of the furnace, neces-
sitates either very strong walls or a system of go
bracing which in certain situnations causes

considerable annoyance.

The hollow- tiling used in my construection

‘can be made very light and is particularly

adapted to the making of a passage-way for g5

1Inclosing the gases of combustion within the

Iimited size of an ordinary furnace until com-
plete combination of the gases is attained U,
and resulting in a very high temperature-at—
the rear end of the grate-bars and within the

rear end of passage 2, where air from pas-
sages 6 and 5 is admitted ‘in any desired

shown in FKigs. 3, 4, 5, and 6. Tig. 5 is re- | quantity by meansof registers 10 at each side
spectively an end and side elevation of tile

of the furnace, which guard the ends of pas-
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The space M above the grates I
will eall the “fuel-chamber ” and space 3 un-
der the boiler I will call the “heating-cham-
ber ” for convenience in explaining the man-
ner of operation, the arch of tile, consisting of
parts 7, 8, and 9, serving as a lelSlOH wall
between ehambers M and 3.

In operation it is intended that the coal
shall be so. distributed upon grates H in

chamber M that the portion near the farnace-

-~ door G forward toward the center of the
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~centerofihelength of the grates.

length of the orates shall go through the pro-

cess of coking, while the portlon of ‘Fuel at the
extreme rear end of the grate-bars is raised
to a very high temperatu re,whleh fuel asfast
as it 1s consumed is replaced by that near the
The amount
of air necessary to produce perfect combus-
tion of the gases of the fuel mot being ad-
mitted at the orates H, theair-passages fr‘om
transverse chamber 6 have been provided and
the exact amount of air admitted to attainthe
best results by means of the registers 10,
(shown in Fig. 2,) and while the mixed air and
gases are on thelr' way through the highly-
heated passages 2 the desired combination
takes place, after which the gases are drawn
out into chamber 31to contact with the boiler
or any other object to be heated. I claim
that the series of passages 2 have a great ad-
vantage over any ordinary system of brick
arche

streams, which are closely surrounded by

highly- heated walls, where rolling currents |
are produced, thmouwhly mixing the alr ad- |
‘mitted at passages 5, and the hlﬂ‘h tempera- .

since the volume of gases from the |
fuel is divided into a number of separate |

| ture causing an almost mstantaneous combli-

nation of the elements to produce carbonic

dioxide before the hot gases are lowered in.

temperature by contact with any surface of a
comparatively low temperature.

Iclaimasmyinvention and desire to secure
by Letters Patent—

1. A furnace having a fuel- ehamber M and
heating-chamber 3, heatmﬂ'-ehamber 3 above
fuel- ehamber M, a homzontally-dlsposed arch
consisting of heat—res*.lstmrr material separat-

40

45

ing chambers M and 3, and passage-ways 2.

w1thm said arch connectmw the rear end of
chamber M with the front end of chamber 3,
substantially as shown and described.

2. A furnace having a fuel- chamber M and

50

heating-chamber 3,one above the other,and a

1101‘1z01:1t:;111y—dlspesed top for said fuel—eha,m-
ber, said top separating said echambers, said
top consisting of hollow tile, the lmllow por-
tions of said tlle remstermrr with each other
and forming
combustion TFrom the rear end of sald fuel-
chamber to the front end of said heating-
chamber, substantially as described. |

3. In a furnace as described, auxiliary air-
passages capable of a,dmlttlnrr a supply of air
within the passage-ways 2 at the rear end of
said passage-ways, for the purpose stated.

In testimony tha,t I claim the foregoing I

{ have hereanto set my hand this 41:11 dzw of

March, 16‘) , in the presence of witnesses.

DOUGAL J. MCKENZIE.
Witnesses:

S. LAING WILLIAMS

OSCAR SNELL.

passage-ways for the gases of
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