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(No model.)

To all whonv it f}z/rw CONCETTL.

Be it known that I, FRADELSHON ]‘l ARRIS,

of the eity of St. Lomaj 1h the State of Missouri,
have invented a new and useful Improvement
10 furnaces, of which the following is a %p((“
fication. |

My invention is an improvement in fur-
naces, seeking, among other objects, to pro-

vide novel constructions and combpinations

hot

of parts whereby air mingled with

Cvapor arising from heated water will be de-
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composed by the heat in the furnace, setting
free the hydrogen gas, which, by burning, in-
tensifies the heat and renders the carbon
more avatlable for its combination with the
oxygen.

adapted 10 Commu Wi 1te md mmnuetl ml
jacent to the fire-chamber, combined with an
air-blast pipe arranged to force the VAPOTS
arising from said v psﬂel into the fire.

’]‘he invention congists, further, in certain
novel constructions and combinations of parts,
as will be heremaftter described and claimed.

In the drawings, Figure 1 is a vertical longi-
tudinal section of a fur nace constructed ac-
cording to my invention. Iig. 2 is a front

is a section on about

line x @, Ifig. 1. luﬂ 4 is a detail enlarged
section. Ifig. 5 18 a detail view of one of the

trough-like bottoms and the latch for secur-
ing same, and Fig. 6 is a detail perspective
view of the rear of the main by 1dge~wall and
of some of the parts attached thereto.

In carrying out the invention suitable ma-
sonry may be provided to support the boiler
and to form the casing of the furnace, as
shown; but while the invention is shown in
connection with & steam-boiler, it will be
understood that I do not desire to be limited
to the use of the furnace in such connection.

The bridge-wall A is suitably arranged
within the flllll.‘:’b(?{" and in front thereof I ar-
range the grate- bf_u::; B, supported on plates or
partitions C, which form the space immedi-

ately below the grate-bar into box-like cham-
bers D, having their bottoms E made in the
form of troughs or pans, constituting water-
receiving vessels, pipes K/, having cocks &
leading from a suitable water main or source
of supply, so the troughs can be supplied

tially

W“ith wmtm ;1‘11 will

]_10_1.1?011*[..[11 ‘[)O‘-:s.l[.l(}]l Or 10 I e],easrg S 11(1 tloughs,
so they may fall, as will be understood from
the drawings, 1t is also preferred to provide
a number of chambers D and of troughs K,
as shown; but manifestly the use of a 51113,1@
chamber dlld trough would 1nvolve no de-

parture from some of the by Uad principles of

‘my invention.

An air-blast pipe, If, leads into each of the
chambers or boxes D from the rear, extended
through the bridge-wall, and connected at its
rear end to a suitable blower, . DBetween
the blower and the connection of pipes I

with the chambers or boxes ID provision is

made for heating the air in the pipes If, as
will more fully appear herveinafter,

In ovrder to provide for conveniently remov-
g and replacing the pipes If when burned
out, I provide in the bridge-wall tiling or firve-
clay tubes " for the passage of pipes F, suit
able packing of clay being used in practice
to secure air-tight fitting of the pipes K 1n the
tubes F. |

In operation the water in the troughs is
heated by radiation from, the fire above and
emits a volume of steam. When the Dhlast of
hot-air 1s forced into the c¢hambers or boxes
D, 1t mixes with the steam, and the mixtare is
toreed upward between the grate-bars into
the fire, forming large quantities of hydrogen

oas, Increasing thm*eb} the heat and :—’L‘a“ﬂ%tlllﬂ
the oxXygen Lo produce more complete com-
bustion. The construection also prevents the
rapid burning out of the grate-bars. It will
also be seen that the clinkers which fall
through the grate-bars are immediately ex-
t11‘10111-,11ed ﬂuw avolding the formation of
carbonic- acid oas under the grate to inter-
fere with the combustion.

In the rear of the bridge-wall 1 an[}port a
water-tank, H, which may extend the whole
length of the bmdﬂ e-wall or be of any smaller
size desired. This t tank 18 in practice par-
1lled with water and has a supply-pipe,
i, and cock i/ therein, and 1 also provide in
connection with such pan a water-gage, H’, in

]33? 'p']' (TF{J] elce 1‘1165{1
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view ol the attendant, so the height of water
in the pan may be at-all times easily ascer-
tained. A suitable cover, 7 is fitted over
this tank and has openings 7&’3 for med through
it, the covering being prefer: tbly formed of
fire brick or c]a,y, and the openings being se-
cured by upright tubes extended through
sald cover, as shown. Openings /)* are .:Llao
formed through the bridge-wall, leading from
a point 11111116(11&16]5 above the water in the
tank I forward and opening above the five
on the grate, these openings being also pref-
erably Tined with tubes, as shown. Openings
l* are also provided, opening rearwardly from
the tank. A Dblast-pipe, _I leads from the
blower G 1nto the tank H above the water
therein, means being provided, as in the case
of the pipes I, for heating the air in its pas-
sage through such pipe, as will be herein-
after described. The upright openings /?

send a blast of heated hydrogen gas to come

1n contact with the escaping cmbou gas and
smoke on the top of the bridge-wall and ignite
the same. In such opemtmn the 11;(11'0%11
gas, producing great heat, brings the escaping
carbon to the 10111t1110-1)01111 while the accom-
panying oxygen from the blast produces com-
plete combustion by the union of two equiva-
lents of oxygen and one of carbon, forming
Co,. The rear openings, /! pernnt the pas-
sage of part of the blast back into the second
combustion-chamber, presently described.

T'o check the flow of the unignited gases
and smoke before they pass from - 13]1(, Lurnace
I build a second or auxiliary bridge-wall, L
about from three to six feet back of the first
or main bridge-wall, forming a second com-
busmml-ehmnber Thl&, sucond bridge-wall,
J,1s higher than the first to check the rush of
the dr aft and send the products rolling down-
ward between the walls, and which, meeunn
the currentof blast through the rear wall of the
tank, become ignited, le&ng only the heated
1lit1“0gen and (J';; to pass out of the furnace,
no soot or smoke to amount to anything pass-
ing out therewith, as will be understood, The
bla%’r-plpe& F and T pass through this auxil-

1ary bridge and second CO]l‘leSth]l chamber,
and are hea‘red I their passage, as will be
readily understood. The fire in this second
combustion-chamber also operates to heat the
water i the tank.

The bridge-wall J is preferably made hol-
low, with Opemnﬂs g through its front portion
and openings 7’ extending out of its top, a
blast-pipe, 1K, being pr 01"‘1(1ed leading from
the interior of said wall J to the blower (+.
Kach of the pipes F, I, and K is provided,
usually adjacent the blower, with dampers 1,
so the blastof aircan beregulated or stopped.

The operation and the adv&‘[aﬂ es resulting

from the several parts armnﬂed combmed
and connected as shown, will be 111_1_(161 mood
from the foregoing deseription. |

Having thus described my invention, what
I claim as new is—

1. In a furnace, the combination of a vessel

396,869

adapted to contain water and arranged adja-
cent to the fire-chamber, and an air-blastpipe
arranged to direct a current of air to mingle
with and force the vapors
vessel into the fire, substantially as and for
the purposes specified. |

2. In a furnace, the combination, with the
agrate, of a w: ater tr ough or ve essel ari ranged
therebelow and an air-blast pipe having its
discharge arranged to open above the &?le
trough Detw cen the same and the grate, sub-
&»trmmﬂly as set torth.

5. The grate and the partitions or plates ar-
1‘&115_1(3(1 below the same, forming chambers,
combined with the ‘water trough bottoms for
sald chambers hinged atone edﬂe catches for
securing the 01)1)0‘31te edges of the troughs,
and the . air-blast pipes arranged to open into

said chambers above the tr 0119]1\, substan-
tmlh as set torth. .

4. The combination, in a fumﬂee of a ves-
sel adapted to contain water and arranged
adjacent to the fire-chamber, and an air-blast
pipe extended into the furnace from the rear,
whereby the air will be heated in its passage
through the pipe, the said pipe being ar-

ranged to direct a current of air to ]]111‘1016
with and foree into the fire the vapors arising
from the vessel, all substantially as and for
the purposes ,spemﬁed

5. In a furnace, the combination of the fire-
chamber, the main bridge - wall, a vessel
adapted to contain water and m*rmwed adja-
cent to the fire-chamber, the second Or aux-
iliary bridge-wall ann Ebllﬂed 1n rear of the main
bridge- Wﬂﬂ and made hollow, and having exit
j)OPL or ports, the air-blast pipe ]eadmﬁ into
the second bridge-wall, and the air- blaqt pipe
arranged to direct a current of air to mingle
with and force the vapors from the Water—vea
sel 1nto the fire, all substantially as and for
the purposes Speelﬁed

6. A furnace, substantially as Terein de-
seribed and shown, consisting of the casing
the grate, the pmtﬂslons 01‘1)1&13@%0 the tr ouﬂ"h-
ﬁlke boL‘roms I, the catches for securing Sald
bottoms, the main bridge-wall, the tank lo-

cated in rear ther eol, a cover for said tank,
vents or openings bemﬂ provided leadlnﬂ
from the tank, the hollow' auxiliary brldﬂe—
wall having vents or openings, and the air-
pipes I, I, zzmd K, all substantially as and for
the purposes %pe(nﬁed |

7. In a furnace, the combination of the
bmdne wall, the tank located in rear thereof,
a cover for said tank, vents or openings bemc-
provided leading from the tank, and the air-

| blast: pipe opening into said tank, all substan-

trally as and for the purposes specified.

3. T'he combination, substantially as herein
described and shown, of the bridge-wall, the
tank located in rear of said wall, a cover for
the tank, openings being provided leading
upward through said cover, forward throuﬂh
the bridge-ws 1 and ]*em'wardly through the
back wall of the tank, the blast-pipe opening

into the tanlk, and the auxiliary bridge-wall

arising from said
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forming a second combustion-chamber in rear |

of the main bridge-wall, the combustion in
sald second chamber- operating to heat the
water in the tank, substantially as set forth.

J. The combination, in a furnace, of the
main bridge - wall, the second or auxiliary
bridge - wall arranged in rear of the main
bridge - wall, forming a second combustion-
chamber, said second bridge-wall being made
hollow and having vents leading. outward

from its interior, the air-blast pipeleading -

“into said second bridge-wall, the water-tank

arranged in the rear of the main bridge-wall,

a cover for said tank, openings being formed

through thesaid cover and through the bridge-
wall leading forward from said tank, and per-
forations being formed in the rear wall of
such tank, an air-blast pipe leading into the
tank,the grate, the troughs arranged below the
grate, and the air-blast pipes arranged to dis-
charge adjacent to said troughs, su bstantially
as set forth. | | |

FRADELSHON HARRIS.
Witnesses:
C. C. LOGAN,
M. L. KELLy.
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