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' DOWNDRAFT-FU RNACE.

SPECIFIGATION formmg part of Letters Patent No. 486, 122 da,ted November 15 1892

Apphca,tmn filed April 19 1892 SBI‘I&I No. 429;735. (No model )

 To all whom it may concern:

Be it known that we, ORLAND D. ()RVIS and
OREL D. ORVIS, cltuens of the United States,
residing at Chlcaﬂ'o in the county of Cook and
State of Illinois, have invented certain new
and useful Improvements in Downdraft-
Furnaces, of which the following is & full

~clear, and exact specification.
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This invention relates to improvements in

downdraft-furnaces in which a steam-Dboiler,
as 1llustrated, extends directly over the ﬁr'e-
chamber—more specifically stated, to that
class of downdraft steam-boiler furnaeeb in
which said boiler, by an areh or diaphragm,
is isolated from the direct exposure to the

burning fuel on the grate-bars, and the cold-

alr necessamly &dmltted throu n*h the furnace-

doors or other opening in the fire-chamber.

above the burning fuel to produce a down-
ward draft of the products of combustion
through grate-bars. In these arch and dia-
phragm Structures as heretofore arranged
there is formed between the arch and the
boller an air-chamber, the only opening to
which, like the entire chd,mber is rearward
of the line of dratt of the furnace—that is to
say, rearward of the line of draft of the pro-

“ducts of combustion as they ascend from the

grate-bars and move onward to the rear of
the furnace—and theresultis thatsaid cham-
ber is practically a dead-air chamber. In
other words, such a chamber isolates all that
portion of the boiler-surface immediately over
the fire-chamber from the draft heat to such
a degree that such surface is quite cool as
compared with all other portions beyond the
chamber, and certainly the steam-boiler is
not heated throughout with that uniformity

necessary for the best results, nor are the pro-

ducts of combustion utilized to anything like
the extent they may be capable of in raising
the temperature of the contents of the boiler.
The seriousness of the objection to this isola-

tion of heat is all the more obvious when it

18 borne in mind that as usually and ordi-

narily constructed the boiler-surface of a flue-
‘]ess boiler dir ectly over the fire-chamber and
then isolated from the draft heat thereof rep-

resents about one-fourth of its entire directly-

heat.

bmlers such as is shown the proportmns of
surface is somewhat lessened it still remains
a faet that a substantial proportion of the

otherwise directly-heatable boiler-surface will

be  practically entlrely isolated from draft

The prime object of our invention is to iso-

late the entire surface of a steam-boiler with-

in a furnace, and particularly that and what-

ever portion may be directly over the fire-
chamber, from all cold air admitted and ad-
mittable to the furnace, both from above the

grate-bars to produce a downdraft or from be-

-10w the grate-bars to supplv oxygen to pro-

mofte eombustmn or air for reducing the fur-
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nace heat during combustion, and at the same

time subject thcmt entire b01le1-su1face to all
of the draft heat—in other words, to subject
all that portion of a steam-boiler surface or-
dinarily over the fire-chamber of a downdraft-
furnace to all of the heat escaping from the
orate-bars to the combustion-chamber and to

do this without subjecting any portion of

said boiler-surface to any cold air a,dmltted
to the furnace during its operation.
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A further object, in addition to secugmn* |

these desirable results, is to at the same time
prevent the formation of smoke during the
operation of firing or raking down the fur-
nace. |

Another object is to insureas nearly as may
be a uniform distribution of the heat fo the

‘boiler to be heated as it escapes from the
grate-bars thereto.

A still further object isin the lltlllZdthIl of
hollow grate-bars for heating boiler-waterand
to prevent the aecumu]dtlon of mud and the
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sediment therein, and at the same time like-

wise free the boiler from similar aceumula-
tion and increase the heating-surface for the
water, and finally to secure other and minor

-ob,]eets by devices and combinations of de-

vices hereinafter described, claimed, and
shown in the accompanying dmwmﬂ*s, form-
ing a part hereof, and in which~-

Fw‘ure 1 represents a vertical transverse
sectlon of a double fire-chamber furnace em-
bodying our invention in connection with a
boiler shown in end elevation; Fig. 2, a cen-

50 heatable surfa,ce, and that although in flue- | tral longitudinal sectlon of said furnace on
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the line ¢ 2
of the grate-bar COH%‘[I‘HGUOH and of the mud- |

drum of the same; Fig.4,a vertical transverse |

section of a single fire-chamber furnace em-
bodying our invention with a steam-boilerin
end elevation, and Fig. 5 a detail longitudi-
nal section of thesame withsaid boilershown
in side elevation. h

Similar letters cof reference indicate the
same parts in the several figures of the draw-

ings.
A and A’ indicate the side walls, and B the |

front end wall; C and C’, the hw chamber,

and D D’ ash-—pit doorways, the positions of

which are indicated by dotted lines in Figs. 1
and 4, and E a steam-boiler, all of which are
of the usual construction and arrangement.
At the rear end and rising to the top of the
ash-pit is a solid wall I, ewzztendmn from side
wall to side wall of the furnace, upon which
is supported a mud-drum G, in turn support-

ing and in open communication with hollow

grate-bars II, which may be pipes in open
COII][IlI]I]chLTlO[l attheirforward ends with and
attached to a transverse header I, forming a
water-chamber common to all of said grate-
bars, and in turn supported by the walls of
the furnace, as indicated in Fig. 3, or in any
other suitable manner adapted for its sup-
port of the grate-bars. The grate-bar struet-
ure may be inclined, and mstead of having
all of the bars in the same plane, as shown
adjacent bars may be in differing p]a,nes

~and the alternate bars in the same plane.

At that point where there is the greatest con-
centration of heat upon the grate-bars in the
passage of the products of combustion from
thegrate-bar surfacetothe combustion-cham-
ber—that is to say, over which all the fur-
nace heat must pass in escaping to the com-
bustion-chamber—said bars are preferably
of larger size and greater internal water ca-
pacity, as shown at H’, to increase the heat-
ing-surface for the boiler-water. The sup-
ply-water tothe grate-bars is preferably taken
from below the water-line in the boiler, as in-
dicated, by the water-supply pipe or pipes JJ,
which open into the header I, as indicated at
J’ (shown in Fig. 3,) and indicated by dotted
lines in Fig. 2. In its passage through the
grate-bars back to the boiler, in the direction
indicated by the arrows in Fig. 3, the water
enters the mud-drum G, and, depemtmw the
mud and other sedlment therem ascends
through the pipe J? directly from the mud-
drum to the boiler at a point preferably above

the water-line and certainly above the plane

of the grate-bar supply-pipes, in order to in-
duce the necessary circulation, it having been
found in practice that the water heated by the
grate-bars is of a very much higher tempera-
ture when entering the boiler from the mud-
drum than when it enters the grate-bars from
the boiler.

The mud-drum G, as shown in Figs. 1 to 4,

of Fig.1; Fig. 3,a detail plan view | end of an arch or arches K, which arch

or arches, as the case may be, in connection
with the mud drum, inclose the fire chamber

or chambers, so as to prevent the escape of

any of the products of combustion therein ex-
cept downwardly through the grate-bars.
The arch or arches K may be of ﬁr -brick or
other material commonly used for such pur-
poses and are soarranged with referencetothe
boiler immediately over the fire-chamber as
to provide a combustion-chamher L between
said arch or arches and the boiler, to which
chamber the downdraft products of combus-
tion are conducted, as herein deseribed.

In Fig. 1 our invention is illustrated in
connection with a double fire-chamber fur-
nace in which there is an open space between
the grate- bars centrally the length of the
furnace, and the arches I, supparted upon
the grate-bars H’ at their Tower edges and
joining the side walls of the furnace at their

‘upper edges, by which arrangement is pro-
vided at a point midway between the grate-

bars a passage M, of the same length as
the fire-chambers upwardly, through which
the downdraft products of combustion from
the grate-bars ascend into the combustion-

chamber over the fire-chambers and have a

downdraft therethrough in contact with the
boiler as they move onwardly toward the rear
of the furnace. By this construction and ar-
rangement of the grate-bars and the arches
we hdve not only the advantage of subject-
ing the entire length of the combustion-cliam-
ber immediately over the fire-chamber to the
circulation of the products of combustion by
a downdraft thereof, and at the same time
the isolation of the boﬂer from cold air ad-

| mitted to the fire-chambers, but the advan-

tages due to the use of separated fire-cham-
bers within the same general furnace struet-
ure. These advantages will be understood
when it is borne in mind that during the fir-
ing of one chamber the hot products of com-
bustion, passing from the other fire-cham-
ber to the passage M, not only serve to main-
tain a uniformity of heat throughout the
combustion -chamber and exclude cold air
therefrom, but will ignite in the passage M
any waste products due to the use of fresh
fuel and escaping therefrom into the passage
M, and hence before they can possiblyescape
into the combustion-chamber. In the use of
such doutle fire-chambers it may also be
added that separated fire-chambers may be
more thoroughly raked down and uniformly
fired than could be a single fire-chamber em-
bracing the area of bhoth, and this because
there is less fuel to handle at a time and more
time to do the raking and firing without re-
ducing the temperature in the combustion-
chamber than is possible by the use of a sin-
ole fire-chamber. Single fire-chambers, how-
ever, being frequently desirable, are provided
for by our invention, as shown in Figs. 4 and

inclusive, serves as a support for one side or t 5, in Fig. 4 of which is shown a smﬂ'le ﬁm-
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flector may also be utilized as a sup
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chamber, access to which is p'rovi:'ded for ! paﬁure therefrom to vary these details and

through furnace and ash-pit doors at the front
end of the furnace, as indicated by the dot-
ted lines therein. In this construection there
IS a space between the side grate-bars H” and
the walls of the furnace, which bars support
the arch K, inclosing the fire-chamber, the
products of combustion from which fire-
chamber, after passing downwardly through
the grate-bars, ascend to the combustion-
chamber I through the passages M at each
side thereof and for the entire length of the
fire-chamber. - |

In order to promote a uniform distribution

of the productions to the combustion-cham- |

ber L when such distribution is found neces-.
sary, there may be provided below the grate-
bars, longitudinally thereof and transversely
of their center, a deflector N, converging at
its-upper end to an edge and consisting of
brick or other suitable material, which de-
ply to the
productsof combustion of heated air by means
of one or more chambers P, formed therein,
communicating vith the outside air and pro-
vided with openings P’in the ash-pit for dis-

charging its contents, the heat in the ash-pit

serving to heat said deflector, and therefore
lts contents. In this connection it is proper
to observe that instead of utilizing said de-.
flector for supplying heated outside air it
may be connected with the rear of the fur-
nace to draw off and return to the ash-pit
any unconsumed products of combustion.

In Fig. 5 wehave provided means for draw-
ing all the produects of combustion from the
grate-bars to the forward end of the combus-.
tion-chamber immediately over it, whereby
all products of combustion are required to
traverse the full length of said combustion-
chamber, and to this end the grate-bars ex-

- tend transversely of the furnace, which lat-
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ter 1s provided with side doors for firing and
for the ash-pit, as indicated by dotted lines,
and terminating the grate-bar surface at a
point forward of the front end or wall of the
furnace structure, the arch in this construec-

‘tion extending from side wall to side wall of

the furnace and downwardly to and support-
ing it from the grate-bar H’, the rear end of
the arch being supported by the wall F,
which, instead of including the mud-drum, is
above the grate-bar surface to afford such a
support. |

As in the construction shown in Fig. 5, it
may be observed that the mud-drum may be
omiited in the several other constructions

shown in the drawings; or, on the other hand,

the mud-drum may be used in the construc-
tion shown in Fig. 5,as shown in said other
figures. o

In conclusion it may be stated that ourin-
vention is not limited to the details shown,
although they illustrate what we believe to
be the best construction embodying our in-

arrangement so long as in a downdraft-fur-

nace cold air admitted to the fire-chamberis

1solated from the combustion-chamber and
there is immediately over the fire-chamber a
portion of that combustion-chamber through

which there is a direct draft of the products

of combustion from the grate-bar surface of
such furnace. Neither is our invention lim-
ited to its use in connection with a steam-
boiler such as is shown, for obviously it is
adapted for and can be applied without in-
vention to the fire-chamber of a stationary
or locomotive engine or any engine wherein
there is over the fire-chamber or at the sides
thereof a water-chamber in direct communi-

cation with the contents of that boiler, or to

any furnace over the fire-chamber and which
has a heating-oven of any character or a por-
tion of such a heating-oven or hot air cham-
ber. | |
Having thus described our invention, what

we claim as new therein, and desire to secure

by Letters Patent, is— | | |
1. In a downdraft-furnace, the combina-
tionof the fire-chamber and combustion-cham-
ber separated from but directly over the fire-
chamber and a draft-passage through which
the downdraft products of combustion are con-
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ducted into said combustion-chamber at a

point forward of its rear end during their on-

ward passage toward the rear end of the fur-

nace, substantially as described. |

2. In a downdraft-furnace, the combina-
tion of a combustion chamber or chambers

100

separated from but directly over the fire- -

chamber and a direct-draft passage at the
side or sides of said fire-chamber, through
which the downdraft products of combustion
are conducted into said combustion-chamber
in their onward passage toward the rear end
of the furnace, substantially as deseribed.

3. In a downdraft-furnace, the combina-

tion of two or more fire-chambers, & combus-
tion-chamber separated from but directly
over said fire-chambers, and a draft-passage
between said fire-chambers, conducting the
downdraft products of combustion from the
sald fire-chambers directly to the overhead
combustion - chamber, substantially as de-

seribed. | | |
4. In a downdraft - furnace, the combina-

tion, with the fire-chamber, of a combustion-

chamber directly over said fire-chamber, an
arch or diaphragm separating said chambers,
and a direct-draft passage or passages be-
tween said arch and the wall or walls of the
furnace, through which the downdraft pro-
ducts of combustion from the grate-bars are

103§
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conducted directly to said combustion-cham-

ber, whereby

draft heat in the passage of the products of
combustion from the fire-chambers to the rear

portion of the furnace, substantially as de-

vention, for obviously it would be no de- | seribed.

said combustion - chamber
‘throughout its length is subjected to direct-

130
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5. In a downdraft - furnace, the combina- | chamber immédiately over the fire-chamber,

tion of the fire-chamber, an arch-like struct- | substantially as described. -
ure inclosing the same, a combustion-cham- | ORLAND D. ORVIS.
ber directly over said grate-bars, and an up- 'OREL D. ORVIS.

5 draft-passage directly conducting the down- Witnesses:
draft products of combustion from the grate- R. C. OMOHUNDRO,
bars to the forward end of the combustion- | ~ F. A. HOPKINS.
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