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Lo all whom it may concern : | |
Be it known that I, BYRON SLOPER, citizen
of the United States, residing at New York
city, in the county of New York and State of
5 New York, haveinvented certain new and use-
ful Improvements in Farnaces; and I hereby
declare the following to be a full, clear, and
exact description of the invention, such as will
enable others skilled in the art to which it
10 appertains to make and use the same, refer-
ence being had to the accompanying drawings,
and to letters or figures of reference marked
thereon, which form a part of this specifica-
tion.

This invention relates to certain 1mprove-
ments in hydrocarbon-furnaces—i. e., in the
application of liguid fuel in conjunction with
decomposed steam for the production of heat,
and 1n furnaces for carrying such improve-
20 ments into effect. | |

Heretofore, in the employment of liquid fuel
for the production of heat, it has been in jected

15

into a furnace by means of steam under press-

~ure and there ignited, the steam serving sim-
25 ply as a mediom for its introduction, the heat
produced depending almost entirely upon the
consumption of the liquid fuel. When thus
applied, the carbon of the fuel, being simply
burned by-uniting with the atmospheric air in

30 a cold state carried into the furnace by the
natural draft, produces a white flame of com-
paratively small heating capacity, and the
steam passes off mostly undecomposed, and its
valuable gaseous constituents are not utilized.
~ Ihave discovered by practical experience an
improved method in whichi the gaseous con-
stituents of the steam can be utilized by de-
composing the steam in the furnace and burn-
ing the resultant gases in conjunction with
4o the liquid fuel, which gases consist princi-
pally of pure hydrogen and carbonic oxide,
the latter being an inlammable gas generated

by the union of the oxygen of the steam with
the carbon of the fuel, and a valuable heating

45 agent. To accomplish this result, however, I

35

have found it absolutely necessary to modify

the existing furnaces and to effect the decom-

position by bringing the steam into contact
with solid carbon at an intense white heat in

that the combustion of the liquid fuel is
only complete,

| in the furnace, as will be more fully hereinaf.
‘ter specified.

When the steam is thus decom-
posed and the resultant gases are burned in
conjunction with the liquid fuel, I have found
. not 55
as indicated Ly the blue flame
developed, but that the heat is greatly inten-
sified and the consumption of the liquid fuel
largely reduced, owing to the instantaneous

decomposition of the steam and the utilization 6o

of the gases arising therefrom. _

Throughout the present specification I refer
to solid fuel as a decomposing agent in con-
tradistinetion to the liquid fuel employed, and
by such solid fuel I mean either coal, coke,
charcoal, or other similar material, whether
compact, such as coal, or porous, such as char-
coal, coke, or the like. | |

My invention consists, first, in a process
of burning liquid or liquefiable fuel in con- 70

65

Junction with the gases resulting from the

decomposition of steam by atomizing and in-

Jecting such fuel, together with a current of

Steam, upon a bed of solid fuel heated to an
Intense white heat in a suitable decompos-
Ing-retort and combustion-chamber combined
and located in a furnace, whereby the mu-
tual decomposition of the steam and fuel into
hydrogen and carbonic oxide is effected by
the sucessive contact of the steam and the 8o
liquid fuel upon the solid fuel in the said de-

composing-retort and combustion - chamber,

and perfect combustion of the resultant gases

75

1s effected and the most intense heat is pro-

duced, as more fully hereinafter specified; sec- 8 5
ond, in an improved process of burning liquid
or liquefiable fuel by atomizing and injecting
the same by means of a current of steam upon
a bed of solid fuel heated -to an intense white
heat in a decomposing-retort and combustion- go
chamber combined, and causing it, together
with the gases generated, to reverberate over
the solid fuel, so as to bring it and said gases
Into contact with successive fresh portions of
the solid fuel, as more fully hereinafter speci- gz
fied ; third, in the process of burning liquid or
liquefiable fuel by atomizing and injecting the
same by means of a current of steam upon a

bed of solid fuel heated to an intense white

50 @& decomposing-retort or combustion-chamber | heat in a decomposing-retort and combustion- 1oo
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chamber combined, in conjunction with a cur-

rent of heated air, and causing the whole to

reverberate over the solid fuel, so as to bring
the gases developed into contact with succes-
sive fresh portions of the solid fuel, whereby
the thorough decomposition of the steam and
combustion of the liquid fuel is effected and an
intense heat produced ; fourth, in the combina-
tion, in a furnace for burning liquid or liquefia-
ble fuel, of a decomposing-retort and combus-
tion-chambercombined,and having itstop pro-
videdwithaseriesofdeflectingorreverberating
surfaces to deflect or reverberate the liquid fuel
and steam and the gases arising therefrom and
cause the same to come successively 1nto con-
tact with fresh portions of the solid fuel; fifth,
in the combination, in a furnace for burning
liquid or liquefiable fuel, of a decomposing-re-
tort and ¢ombustion-chamber adapted to hold
solid fuel, and provided with a series of rever-
berating-surfaces on its roof, directly above
the solid fuel, and a sunitable injector for in-
troducing lignid fuel by means of’ a current ot
steam, whereby the gases generated therefrom
are united and caused to+** hug?” the surface of
the solid fuel, as more fully bhereinafter speci-
fied ; sixth, in the combination, in a {furnace,
of a decomposing-retort and combustion-cham-
ber adapted to contain solid fuel with an atom-
izing-injector for injecting liquid or liquefiable
fuel into said retort and chamber and suitable
air-passages, whereby heated air may be intro-
duced into the retort and combustion-chamn-
ber in conjunction with the Liquid fuel and
steam and caused to reverberate over the solid
fuel, for the purpose of completing the com-
bustion and intensifying the heat, as more
fully hereinafter set forth; seventh, in the
combination, with the improved furnace and
the combined decomposing-retort and combus-
tion-chamber contained therein, of an injector,
whereby atomized fuel, in conjunction with a
current of steam, may be supplied to said re-
tort and combustion-chamber, as more fully
hereinatter specified.

In the drawings, IFigure 1 illustrates a longi-
tudinal vertical section of an improved fur-
nace for carrying out my invention. Ifig. 2
represents a horizontal section of the saine,
and I'g. 3 a detached sectional view of my
improved injector.

The letter A imdicates the furnace, which
may be constructed of any suitable material,
and which may be of the ordinary or any ap-
proved form for the different purposes {for
which the heat may be desired.

The letter B indicates a decomposing-retort
and combustion-chamber located 1n the fur-
nace. This may be constructed of any suit-
able refractory material. In the present in-
stance 1t 1s represented as constructed of fine
tiles built up in the central part of the furnace
at the forward end of the same, leaving the
heating-spaces C €’ at each side.

The letter D indicates the door of the fur-
nace, located directly in front of the decom-

‘into the body of coal or sohid fuel.
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the solid fuel (indicated by the letter E) can be
conveniently c¢harged into said chamber and
retort.

The letter If indicates an atomizing-injector,
by means of which the liquid fuel 1s intro-
duced into the furnace. This injector Is con-
structed of cast metal, with the body 1n one
piece, having the chambers G and H, provided
with suitable pipes I I, by means of which it
can be connected with a suitable steam-gens-
erator and liguid-tuel tank or supply-chamber.
The said injector is provided with detachable
serew-nozzles I/ M, which have their walls 1n
parallel conical planes when 1n place, and
which can be adjusted by means of suitable
wasbers interposed between them and therr
seats on the body of the 1njector, so as to vary
the relative distance between their respective
openings, in order to regulate the injection of
the liquid fuel.  One or more of satd mjectors
may beemployed, asoccasion requires, and said
injector or injectors are located just in front
of the furnace, projecting through a suitable
aperture or apertures in the same, in a line

about on a level with the top of the inside of

thre decomposing-retort and combustion-cham-
ber, so as to project the liquid fuel directly
against the first of a series of deflecting or
reverberating surfaces, and from such directly
The 1n-
jector or injectors are preferably swiveled to
their connecting oil and ‘steam pipes, so that
they can be swung back or forth in order to be

under ready control for the purpose of clean-

ing. The top of the decomposing - retort and
combustion - chamber 1s provided with a se-
ries of deflecting or reverberating surfaces,
K, the object, of which is to dedect the in-
jected fuel and the gases generated therefrom
and the steamn employed in injecting the fuel
and canse the same to reverberate through
the combustion-chamber or retort and huag
the solid fuel therein, so as to be thoroughly
decomposed and consumed, and thereby create
an intense heat. ,

The letter L indicates the air-pipes entering
at the rear or other portion of the furnace and
extending through the hottest part of the tur-
nace to the front of the decomposing-retort
and combuastion-chamber, where they termit-
nate in such position that the draft caused by
the injected steam and liquid fuel will create
an induced current of heated air, which will
enter the decomposing-retort and combustion-
chamberalong with the injected fueland steam,
and thus assist in the combuastion, the air in
its passage through the pipes being heated to
an intense heat, by which the combustion is
further intensified.

The connections leading to the injector, as
well as the air-pipes, are provided with suita-
ble cocks and valve-:, by means of which the
supply of steam and liquid fuel and the air
admitted may be controlled.

In order to observe the interior of the de-
composing-retort and chamber and the com-

posing-retort or combustion-chamber, so that | bustion taking place therein, one or more
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‘“ bull’s-eyes” may be provided at any conven-
ient point in the walls of the furnace for the
purpose.

The operation of my invention will be readily
understood with the above description, and is
as follows: The decomposing-retort and com-
bustion-chamber 1s properly charged with the
solid fuel, which forms an inclined bed therein,
as indicated in the drawings. This fuel being
ignited and brought to a white heat, the liquid
fuel is introduced through the injector by
means of steam under pressure. The steam
and liquid fuel 1n an atomized condition enter
the frout of the decomposing-retort or combus-
tion-chamber, being deflected directly upon
the bed of the solid fuel, where the steam is
instantaneously de(,ompo.sed by the carbon of
the liquid fuel and oxygen from the steam
uniting by contact of the two with coals 1n the
decomposing-retort or combustion-chamber at
an intense heat, thus converting the steam
completely into carbonic-oxide and hydrogen
gases, the heated alr at the same time serving
to perfectly consume the gases, creating an in-
tense heat. The gases resulting from the de-
composed steam furnish the main and most
important heating factor, thus largely redue-
ing the consumption of the liquid fuel.

Having thas fully described my invention,
what I claim, and desire to secure by Letters
Patent, 15—,

1. The process of burning liquid or liquefi-
able fuel in conjunction with the gases result-
ing from the decomposition of steam by atom-
izing and injecting such fuel, together with a
current of steam, upon solid or porous fuel
heated to an intense white heat in a saitable
decomposing-retort and combustion-chambDer,
coimnbined and located ina furnace, whereby the
mutual decomposition of the steam and fuel
into hydrogen and carbonic oxide 1s effected

by the successive contact of the steam and the

liguid fuel upon the solid fuel in the said re-
tort and combustion-chamber, and perfect com-
bustion of the resultant gases 1s eftected, sub
stantially as specified.

2. The process of burning liquid or liquefi-
able fuel by atomizing and II]JE‘LtIHg‘ the same
by means of and together with a current of
steam upon a bed of‘ solid fuel heated to an
intense white heat ina combined decomposing-
retort and combustion-chamber, and causing
it, together with the gases generated, to re-
verberate over the solid fuel, so as to bring it
and said gases into contact with successive
fresh portions of the solid fuel, whereby the
thorough decomposition and combustion of
the gases are effected and an intense heat 1s

produced, substantially as specitied.

all

3. The process of burning liquid or liguefi-
able fuel by atomizing and injecting the same

by means of a current of steam upon a bed of

solid fuel heated to an intense white heat in
a decomposing-retort and combustion-chan-

6o

ber combined, in conjunction with a current of 65

heated air, and cansing the whole to rever-
berate over the solid fuel, so as to bring the
gases developed into contact with successive
iresh portions of solid fuel, whereby the thor-
ough decomposition of the steam and com-
bustion of the liquid fuel are etfected, substan-
tially as specified. -

4. In combination with a furnace for burn-
ing liquid or liquefiable fuel, a combined de-
composing -retort and combustion - chamber
having its top provided with a series of de-
flecting or reverberating surfaces to deflect
and reverberate the liguid fuel and the steam
onto the solid fuel successively, substantially
as specified.

5. The combination, in a furnace for burn-
ing liquid or liquetiable fuel, of a decompos-

ing-retort and combustion-chamber combined,
adapted to bhold solid fuel and provided with

a series of reverberating-surfaces on its roof,
directly above the solid fuel, and a suitable
injector for introducing liquid fuel by means

of a current of steawn, whereby the gases gen-

erated are united and caused to hug the sur-
face of the solid fuel, substantially as speci-

fied.

6. The combination, in a furnace, of a com-
bined decomposing -retort and combusfion-
chamber adapted to contain solid fuel with an
atomizing-injector for injecting liquid or lique-
fiable fuel into said chamber and suitable air-
passages leading from the rear through the
heated portion of the furnace, whereby heated
air may be introduced 1nto sald decomposing-
retort and combustion-chamber in conjunc-
tion with the liquid fuel and the gases result-
ing from the decomposition of the same and
the steam, for the purpose of completing the
oombubtwu and IHEGLIbeVIIlg' the heat, sub-
stantm]ly as specified.

. In combination with the 1mpr0ved far-
nace and the combined decomposing -retort
and combustion -chamber contained therein,
the injector, whereby atomized fuel, in con-

junction with a current of steam, may be sup-

plied to said retort and combustion-chamber,
substantially as specified.
In testimony whereof I affix my signature
in presence of two witnesses.
BYRON SLOPER.
Witnesses:
VINTON COOMBS,
J. J. COOMBS.
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