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o all whom 1t may concern.:

Be it known that I, Epwarp C. VOORHETS,
citizen of the United States, residing at Sutter
Creek, in the county of Amador and State of
California, have invented certain new and use-
ful Improvements in Kluid-Fuel Furnaces;
and I do hereby declare the following to be
a full, clear, and exact description of the same.

This invention relates to 1improved hiquid
or gaseous fuel burning arrangements for
boilers, stoves, furnaces and other construc-
tions in which such fuel is used.

The difficulty which is encountered in the
employment of liquid hydro-carbons as fuel
relates particularly to the extreme local
intensity of the flame as heretofore em-

- ployed. A great varlety of devices, ar-
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rangements and constructions have hereto-
fore been employed, such as fire-brick wall,
ete., against which the intense flame 1s
directed and which are thereby raised to
high temperature for the purpose of delocal-
izing the heat and distributing 1t throughout
the fire-box.
nous forms, deflecting or baffling plates 1n
almost endless variety are also employed, all
with more or less imperfect practical success.

There is an underlying principle common

to all these methods of utilizing fluid, vapo-

rized orgaseousfuel and to all the other means
which have heretofore been employed 1n this

connection, viz., the atomizing in the case of
liquid fuels and the immediate minghng 1n

both liquid and gaseous fuel with the neces-
sary complement of atmospheric air or other |

oxygen carrying medium to . supply - the
oxygen necessary for perfect combustion at
or adjacent to the fuel outlet or burner
nozzle. This principle or method necessa-
rily entails a blow-pipe form of flame with 1ts
intensely local and destructive heat.
Were the object of the ordinary boiler
furnace the same as that of a melting furnace,
the methods heretofore of burning the fuel
would be all that could be desired, but this is
not the case, for, whereas a heat of several
thousand degrees is desirable and necessary
in the employment of thefuel in the last
mentioned case. In the boiler and analogous
devices on the contrary but several hundred
degrees are all that 1s needed. *
One of the objects therefore of the present
invention is to provide a simple and eflicient
arrangement for the burning of fluid fuel
whereby the combustion and the resulting
temperature may be regulated to suit the

oas,

Besides this, in its multitudi-

“chamber.
controlling devices or valves of any suitable

requirement for which the fuel is being em-

ployed. _

The present invention is based upon the
application of a principle new 1n this char-
acter of devices and which involves practi-
cally the opposite of the methods heretofore

‘employed in utilizing fluid fuel.

In the chemistry of combustion,itis a prin-
ciple that two gases, the admixture of which

renders them inflammable are equally so, irre-

spective of which is introduced as the burning
In other words, in a hydro-carbon gas-
eous atmosphere, air burns with the same

facility that a hydro-carbon gas burns in air.

It is also true that with an insufficient supply
of oxygen a low or incomplete condition of
combustion is maintained. Ifurtheritis true
that a considerable range in proportion of the
oxygen carrying air will sustain combustion
in a varying and proportionate degree of 1n-
tensity. Another fact is that in a body of in-

GO

flammable gas, a condition of Incandescence

may exist locally in various parts ol the mass
independent of each other. It is upon these
principles that the novel metbod and con-
struction of the present invention is based
and which constitute it a radical departure 1n
the employment of fluid fuel. -
The objects of the present invention are ac-
complished by means of the devices 1llus-
trated in the accompanying drawing which 1s
a side elevation of a boiler and setting show-
ing my improved construction, portions be-
ing broken away to more clearly illustrate 1t.
Referring to the drawing, 1 is a fuel sup-
ply pipe. 2 is a pipe for steam or other
atomizing fluid under pressure. The nozzle
of these two pipes are adjacent to eacn other

and may be arranged in any suitable way to

constitute an efficient spraying or atomizing

arrangement. 3 is an inlet valve for air of
any suitable form shown in the present in-
stance as a stationary grid or grating and a
rotatable one adapted to cover or uncover by

1its rotation, the apertures of the grating. 4

is a fire-box or combustion chamber beneath
the boiler 5 extending to any desirable length,
shown in the present instance as the full
length. 6 and 7 are series of valved inlets
from the exterior into the chamber 4 and ex-
tending preferably the whole length of the
These inlets are supplied with

form shown in the drawings as rotatable

plates preferably as described for valve 3 and

they are arranged in any suitable manner or
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- the inflaming gases at such speed
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as necessitated by
which the fuel is used 8 1s a damper of any
suttable form and located in any suitable
place to regulate the draft or the travel of the
oases beneath the boiler.

In operation the action of this arrange-
ment i1s as follows:—Only sufficient steam is
used to vaporize or atomize the liquid fuel
and the valve 31 1S opened less than sufliciently

to admit enough air to sustain combustion.
The units of the series of valves 6 and 7 in-
cluding valve 3 are opened as the condition

of combustion requires, admitting only
enough air to each separate location as the
necessities of that location demand. These

valves thus effect a progressive combustion

of tne fuel. The opening of the damper
more or less determines the aggregate flow of
that com-
plete combustion is accomplished at the de-
sired point. It 1s seen by this arrangement
that there 1s the reverse of the blow pipe ac-
tion heretotore employed and in place thereof
1s a slowly moving current of inflammable gas
fillimg the whole © space of the furnace cham-
ber analogous to the atinospnere in which a
gas flame “burns. This chamber is Supphed
at various points along its whole length witn
oxygen bearing air which 1onites 1n the vicin-
1ty of the various valved apertures which ad-
mits 1t analogous to tne coal gas flame burn-
ing in a room. In cases in “which oASEOUS
fuel is employed 1stead of vaponzed liquad,
the steam jet would not be necessary.

1t 18 of course obvious that forced draft in

any of the ordinary forms involving pressure
or incluction may be employed by connectnm
the valve apertures with a source of pressure
or otherwise connecting the chamber with a
torced draft producing apparatus. As these
are withm the knowledge of the ordinary
mechanic, it is not necessary to burden the
present, disclosure with a description thereof.

Inasmuch as the present invention is a

radical departure from previous types of
flind burning devices, many changes may be
made in the. arranfrelnent construction and
proportion of the various parts Intact such
changes must be made to adapt it to its vari-
ous applications, such as stationary, marine,
locomotive and other types of boilers and
stoves, furnaces and kilns ete., without de-
partmg from the essential character of the
invention. 1 therefore do not desire to con-
fine myself to the form, proportion or the ar-
rangements oi the parts herem shown, which
1llerely lustrate a good and simple applica-

the conditions under

883,260

tion of the invention for the type of boiler
to which 1t is applied m this illustration of
the mvention.
What I claim 1s:— |
1. In a flmd fuel furnace for the purpose
set forth, the combination of a combustion
chamber formed to constitute a continuous,
completely free passage for the gaseous fuel
therethrough, a fuel feeding dewce to mtro-
uce Auid tuel at one end of the combustion
Qll&ll'le‘l O[ the fUI’IlELCG COHSlStlnﬂ Of & COIl-
trollable conduit for liquid fuel zmd a, CON-
trollable conduit for gaseous fluid under
pressure, the exhausts of both of said con-
duits being adjacent, whereby the hiquid is
atomized, and a damper to regulate the tlow
of the 11}ﬂammn oases t]umwh the combus-
tion chamber, the bottom Wall and side walls
of the furnace being each provided with a
series of valve controlled air inlet passages
arranged at regular intervals whereby a reg-
ular and progressive combustion of fluid fuel
throughout the entire combustion chamber
1S eﬁected combustion being mitiated and
sustained onlv at pr edetermined points along
ihe combustion chamber.
. In a {luid fuel furnace, the combination
0[ a combustion chamber hmrmﬂ a, substan-
tially flat horizontal bottom wall and sub-

stantially flat vertical side walls to form a

continuous, completely free passageway for
the gaseous fuel throughout the entire com-
bustion chamber of the I urnace, a fuel feeding
device to introduce fluid fuel at one end of the
combustion chamber of the furnace consist-
mg of a controllable conduit for hiquid fuel
and a controllable conduit for g cgaseous fluid
under pressure, the exhausts of both of said
conduits being adjacent whereby the liquid
is atomized, said bottom wall and side walls
of the furnace bemng provided with a series of
valve controlled air inlet passages arranged
at regular intervals, the air inlet passages of
the side walls bemﬂ arranged at 1reot1 Yy Op-
postte points alonﬂ said walls and the air in-
let passages of the bottom walls being ar-
ranged alternately with respect to the air in-
let passages of the side walls, whereby a regu-
lar and progressive combustion of fluid fiel
throughout the entire combustion chamber
is effected and combustion is initiated and
sustained only at predetermined pomts along
the combustion chamber.

EDWARD C. VOORHEIS.
Witnesses:

JuEssE R. Horr,
D. B. RIOHARDS
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