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To all whom it may concern :

Be it known that I, HERRMAN SANDER SA-
RONI, a citizen of the United States, residing
at 8t. Paul, in the county of Ramsey and State
of Minnesota, have invented certain.new and
useful Improvements in- Hydrocarbon - Far-
naces; and I do hereby declare the following

" to be a full, clear, and exact description of the
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invention, such as will enable others skilled in
the art to which it appertains to make and
use the same, reference being had to the accom-
panying drawings, and to letters or figures of
reference marked thereon; which form a part
of this specification.

This invention relates to furnaces adapted
to the use of liquid hydrocarbons as fuel, and
has for its object to insure the more perfect
combustion of the fuel, particularly the heav-
ier particles of hydrocarbons, such as exist in
crude petroleum, tar, and similar liquids.

My improvements consist in various details
of construction of the furnace and the manner
of connecting the same with the liquid-fuel
supply, as hereinafter described.

The drawings accompanying this specifica-
tion represent, in Figure 1 a plan, and Fig. 2
a vertical longitudinal section, of a boiler-fur-
nace containing my improvements. Fig. 3 is
an enlarged view of the perforated-pipe sys-
tem for supplying superheated steam, and Fig.
4 a view of the oil-atomizer. :

Reference being had to these drawings, A
will be seen to represent a fire-box or furnace
of proper form, while B represents a grate
composed of a series of tubes pierced at the
top with fine perforations, and located at the
lower part of the furnace, this grate being cov-
ered with broken fire-brick, soapstone, or other
refractory material, to present ample surface
for reception of the heavier products of the
fuel, and present the latter in the most favora-
ble condition for effective combustion.

Within the lower part of the furnace, and

'surrounding the grate B, I arrange a coil of

pipe, O, one end of thiscoil connecting witha

suitable steam-supply—a steam-boiler, for in-

stance, ag shown at P in the accompanying
drawings, asheated by the furnace A—and be-
ing provided with a valve, D. After coursing
about the interior of the furnace A to the de-
sired extent the pipe C makes exit therefrom,
as shown atA’,and dividesinto two branches,

B’ (Y, each of which has a valve, that of the
pipe B/being shown at E and that of the pipe
Cr at I\ :

The central tube of the grate is shown at C?
as extending preferably through the front of
the furnace, and is there provided with a reg-
ister-gate, H, which. operates with correspond-
ing peripheral apertures, ¢ ¢, &c., in the pipe,
this register being to regulate admission of at-
mospheric air to the interior of the grate.
The branch steam-pipe C’ connects with and
discharges into the outer end of the central
portion, C?, of the grate. The branch steam-
pipe B/ terminates in a nozzle, ¢, which cou-
nects with and discharges into the interior of
an atomizer in-the form of a chamber, K, open
at front, as shown at d, this chamber being lo-
cated in the upper part of the furnace, above
the grate B. ‘

‘The tank for containing the hydrocarbon-
fuel supply is shown at O, while O’ represents
a pipe leading from such tank and provided
with a valve, N, the outlet of this pipe being
a nozzle, M, which enters the atomizer X, the
two nozzlescand M being arranged preferably
at right angles to each and closely together,
in order that their contents mayintercept each
other. '
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The operation of this device is as follows, -

it being understood that the boiler P is sup-
plied with water and the tank O with hydro-
carbon,thevalves N, E,D,and I being closed:
The valves E and D are nowopened and satu-
rated steam admitted to the interior of the
grate B and of the atomizer XK. When the
condensed water has been expelled from the
superheater O the valve N is opened, which
permits liquid fuel from the tank O to issue
from the nozzle M aund be intercepted by the
steam escaping from the nozzle ¢, the fuel by
the force of the steam being driven in a spray
over and upon the refractory material upon
the grate B, and being ignited by suitable
means. The heat from the burning fuel speed-
ily heats the coil C to such a degree as to su-
perheat the steam passing through it and heat
the refractory material upon the grate to in-
candescence, or partially so. 'With the lighter
hydrocarbons this would be sufficient to insure
perfect combustion; but when crude petro-
leum or similar hydrocarbons are used the
lighter portions only will be vaporized and be
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utilized in flame, while the heavier propertics—
such as tar or similar residaum—cool off and
ruantowaste. Inordertoutilizethistarorother
residunm, when the refractory material upon
the grate has become heated to the requisite
degree I open thevalve F of the pipe (¥, which
allows superhbeated steam from the coil C to
enter the tubular grate B, while at the same
time air by way of the openings e enters such
grate and is taken up by and joins the jet of
steam arising from such inspirator C* aud the
whole projected at a high temperature into the
vapor created by the dripping of the heavier
particles of the hydrocarbon upon the ivcaun-
descent refractory material, thereby effecting
perfect combustion of such particles and util-
izing the entire fuel-supply.

I do not restrict myself to the precise con-
struction and arrangementof the details of my
apparatus, as these may be varied without los-
ing sight of the essential feature of my inven-
tion, which I consider to consist in a process
of mixing air and steam ata high temperature
with the vapor arising from the escape of the
heavy hydrocarbons.

I therefore claim, and desire to secure by
Letters Patent of the United States, the fol-
lowing:

1. The combination of tubular grate B with
a steam-supply pipe, C/, air-inlets ¢, and incan-
descent refractory material arranged on said
grate, the latter being provided on its upper
side with perforatious,throngh which the com-
bined steam and airareapplied toliquid hydro-
carbous distributed over said refractory ma-
terial.,

2. In combination with a furnace, a tubular
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grate located thereiu,and a refractory mate-
rial upon such grate, a coil of steam-pipe sur-
rounding or combined with the same, substan-
tially as stated.

3. In combination with a furnace,a tubular
grate located therein, a refractory material dis-
posed upon such grate, and a steam-coil sur-
rounding orcombined with such grate,an atom-
izer supplied with steam from such coil and
with liquid fuel from a suitable tank, snbstan-
tially as and for purposes stated.

4. In combination,a furnace,a tubular grate
located therein, arefractory material upon such
grale, a superheating steam-coil surrounding
or combined with such grate and delivering
steam to the interior thereof and to an atom-
izer,and provision forsupplying the interior of
the grate with air, substauntially as described.

5. In combination, the furnace, the tubular
perforated grate therein, with provision for an
air-supply, the superheating steam-coil sup-
plied with steamn from a suitable source and
communicating with and sapplying the tuba-
lar grate, and a liquid-fuel tank delivering its
fuel to an atomizer connected with the said su-
perheating - coil and located in the furnace
above the grate, and a refractory material
placed upon the grate to provide a distribut-
ing-surface for the heavier particles of the fuel,
substantially as stated.

In testimony whereof I affix my signature in
presence of two wituesses.

HERRMAN SANDER SARONI.
Witnesses:
H. 1. LobGE,
. Curis. .
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