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To all whony it ma Y CONCErh :

Be it known that I, BYRON SLOPER, 4 citizen
of the United States, l‘eSIdlIlﬂ at New York city,
in the county of New York and State of New
York, have invented certain new and. useful
Improvements in Steam-Boiler Furnaces, of
which the following is a specification, I'efel-
ence being had thel ein to the ace(}mpanymg

- drawings.
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The obJeet of the present mvenmon 18 to ef-

* fect, as nearly as possible, a complete and per-
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fect eonsumptlon of combustible material in

the fire-box of a furnace, w hereby the incon-
venience attendant upon ‘the escaping smoke,
Spalhs, and cinders is obviated, and a 1a1ge
saving in fuel is effected by consummﬂ valu-

“able Teat - producing materials ‘which have
heretofore been lost by imperfect surface-com- .

bustionand carried oif by the exhaust. These
objects Lattain by the decomposition of abroad

thin horizontal, or nearly horizontal, stratum

of steam distr ibuted in close pr ommlty to the

similar stratum of airar tlﬁcnlly and purposely
heated to 116111V the temperature of the fire,
by which, in conjunction with the fuel by whi ¢h
I cause the decompomtmn of the steam and
free carbon arising from the ordinary imper-
feet combustion into carbonic-oxide gas by the
union of the oxygen of the steam with said

carbon, and this, together with the carbonic

oxide 1681111]1]]'3‘ from the decomposition of the
steam by eontact with the incandescent fuel
employed, setting free the hydrogen of the
steam, will cause all the eombustlble products
to be at once reunited and converted into

‘aqueous vapor and carbonic acid by the in-
stantaneous chemical reaction caused by the

contact of highly-heated and rarefied air ac-
companying and driven over with the steam

“into the whole fire-surface by a distributed

current of ste:zbm the steam causing the air to
‘“hug’’.or to be held to the fuel S0 that the
dlsassocnted element:s-—-hydmgen and -car-

bonic oxide—may recombine with the oxygen

of the heated air without the heretofore preju-
dicial action of the cold nitrogen forming a
large volume of- the air on the Steam W]JlCh

| Would cool it and prevent eontmuous action
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in its decomposition. By these means the

“whole surface of a fire, in conjunction with & |

greatest possible available heat-producing ma- -
terials—such as carbonie oxide, hydrogen, and

free carbon, in the form of smoke or sparks—
are 1113111?6(1 In such manner as to leave the

draft perfectly free, without in any manner.
checking or 1111pedmn 1t, and 1el1dellng Spall{-

arresters unnecessary.

Among the advantage es attendant upon my
111V6111310]l 18 the fact th &L by hugging and hold-
ing theairtothe fuel by the distributed stratum

ofsteam I amenabled tothoroughly bringabout

the mutual decomposition of thesteam, heated
alr, and the carbonaceous and gaseous mate-
rials of the fuel, which have heretofore been

.carried off by the exhaust, and prevent the
cooling of the flues of the boiler by a volume
of cold nitr ogen.

To illustrate my mventlou T referto the ac-
companying drawings, which sHow one method

of carrying my invention into effect; but va-

rious other means may be employed without

‘departing from the spirit of my invention.

In the said drawings, Figure 1 represents a
longitudinal seetlona,l view of a bhoiler, show-

ing my invention applied thereto; I‘Ig 2, a

101:1911:116[111&1 horizontal section of the same
and Fig. 8 a perspective view of - the tile or

section thlouﬂh which the air pflqses prior to

entering the imnace
The letter A indicates the. fire- box of the

boiler-furnace, which may be of the usu‘ﬂ or

any appr oved construction.

B indicates a section or tile, of any sultable _

1eflact01y material, having a tortuons flue, C,
which extends fr om the water -legs at each side
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of the boiler, and is open to the outer air at .

the bottom 011 a line with the grate-bars, and

which has openings or recesses L af the top,
through which air passes, or is injected into

the fumace by steam passed directly above
said openings or recesses.  Above sald slots
are one or more steam-injectors, I, extending
into the furnace, being connected by means
of a pipe, G, Wlﬂl the dome of the boiler,

whereby a cum ent of dry steam may be chs-

tributed, under pressure, In 4 broad thin stra-

tam ovel the stratum of alr and insure the re-

actions hereinbefore mentioned.

The air is carried through the tile or see-

tion by the induction of the blast or current
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of steam, and at a temperature equal or neaﬂv

equal to t_hat of the incandescent fuel, and is
brought into conjunction with the fuel by the
stratum of superimposed. steam and held to
the surface of the fuel or caused to hug it, so
as to effect the thorough mutual reactions be-
fore mentioned. |

The fuel rests upon the grate-bars I, as
usual, and thestrata of steam and air are forced

from the rear forward near the surface hori-

zontally, or nearly horizontally, so as to not
force the gases mmto the fuel too much, but

CArTy ‘rllem off and assist the draft of ‘the ex-

 haust.
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The steam and air arve carried under the five-
bridge (indicated by the letter I) to the rear
of the furnace; but in some instances, where
the length of the fire-box is considerable, an
additional tile or section and injectors may be
located at the front of the fire-box, so asto ef-

tectually subjeet the fuel to the action of the

steam and air.

By practical expervience I have found that in
order to successtully and continuously decom-
pose steam on the surtace of carbonaceous mate-

rial 1t is of the utmost importance that thefuel
upon which the steam impinges must be kept

ab anincandescent white heat, in order for the
oxygen of the steamto unite \ch the free car-
bon of thefuel, otherwisethe steam will pass off
undecomposed and become aninjury tothe five.

285,366

By my process of bringing the air in contacl
with the steam in such a highly-heated state
the large contained volume of nitrogen is pre-
vented from cooling the steam and fuel and
counteracting the beneficial effects of the oxy-

gen and preventing thorough decomposition.

Thus I am able by this method to keep the

surface of the fuel at a white heat, and keep
up and maintain the reaction and decomposi-
tion continuously from the start.

Havipg thus deseribed my invention, what I
claim, and desire to seeurc bv Letters Pmenl
18—

The hej cin-deseribed 1)10@(3&% of promounu
the surface-combustion of fuel and bringing
the same to an intense incandescent heat bV
the deemnposmon of steam inconneection with
highly-heated air, both the steam and air be-
ing delivered cach separately and in a broad
‘rhm horizontal, or nearly ]1011?:.011t'ﬁ.], stratum
1n close ])1'0xi1;11ity to the whole surface of the
fuel, so that all the atoms of steam come into
instant contact with the fuel, substantially as
and for the purpose specified.

In testimony whereot L affix my signature in
presence of two witnesses.

BYRON SLOPER.

Witnesses:
C. L. Cooxmbrs,
H. J. IENNIS.
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