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6 Claims.

This invention relates to an improved furnace
design and construction, wherein is provided defi-
nitely positioned zones of greater heat intensities.
More specifically, the improved heater or furnace
is one having a combustion chamber ellipsoidal
in shape, with burners or heat generating means
being positioned at the geometrical foci of the
ellipsoidal chamber.

It is well known that heat rays or light rays
emitted from one focus point of an ellipsoid will
be reflected directly to the other focus regardless
of the direction of its travel from the original
focus. Therefore, a furnace of this improved de-
sign takes advantage of this principle and the
heat from one flame or heat source is reflected to
the opposing flame or heat source and thereby
produces a very high flame temperature or highly
heated zone. Furnaces or heaters of this type
are particularly desirable for various industrial or
laboratory conversion processes requiring con-
trolled conditions of oxidation or combustion.

The amount of reflected heat, which will gov-
ern the temperature increase or build-up at each
of the opposing foci and the heat generating
means, will of course depend on the internal sur-
face of the ellipsoidal combustion chamber, as well
as the accuracy attained in providing a true ellip-
soidal shape. The reflecting power of the mate-
rial is the complement of its adsorbing or radiat-
ing power, that is, when 3 body is struck by a ray
of heat, it adsorbs part of the heat and reflects
the rest. Thus, in a preferred construction of the
furnace, the surface on the interior of the com-
bustion chamber will he very smooth and mirror-
like in nature. However, such 3 high degree of
smoothness and reflectivity would be impossible
or impractical in large industria) heaters, or in ex-
tremely high temperature furnaces. The type of
material which may be used for the internal sur-
face of the combustion chamber will determine
the amount of reflectivity and therefore the
amount of temperature increase at each of the
focus points, where the heat sources are located.
Various metals, even though polished, will have
varying heat reflectivity and adsorptivity char-
acteristics; this also is true for various refrac-
tory materials which are commonly used in high
temperature furnaces. For low temperature con-
ditions of only a few hundred degrees F., pol-
ished metals or heat resisting alloys, or meta]
plating, such as chrome plate and the like, will be
found very efficient and desirable. For interme-
diate temperatures, materials such as procelain,
and insulating cement, may be used, which are
relatively dense ang smooth and light in color.
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While for high temperature service, of say 1200°
F. and upward, the commonly used refractory
oxides and like types of material may be employed
with particular effort being made to provide a
smooth interior to the inside of the combustion
chamber.

It is a principa) object of this invention to pro-
vide a furnace having definitely positioned zones
of high temperature concentration,

It is also an object of this invention to provide
8 furnace having high temperature zones where-
in reactant materiais May be subjected to com-
bustion or oxidation for extremely short periods
of time,

A still further object of the invention, is to pro-
vide a furnace which is particularly adapted for
operation under superatmospheric pressure con-
ditions.

The ellipsoida] shaped furnace, such as the one
comprising this invention, is of particular advan-
tage for various oxidation and combustion reac-
tions where high temperature and short contact
time is necessary to the conversion process. For
example, certain hydrocarbons or natural gases
and oxygen may he oxidized together at g high
temperature, in the range of 1200 to 1600° C., to
form hydrogen and carbon monoxide, and in such
a process, it is desirable to have the -oxidation
products discharged from the high temperature
Zone as quickly as possible. In this ellipsoidal
furnace, the high temperature zone is relatively
Small and is concentrated around the foci where
the heat generating means are positioned. Thus,
by charging reactants through these relatively
concentrated zones, at high controlled velocities,
it is possible to obtain contacts for only a small
fractional part of g second. In this particular
brocess and at the temperature range specified,
it would be necessary to employ refractory types
of liner for the combustion chamber, However,
it may be noted that a liner providing only a 10%
reflecting power from one focus point to the other,
would produce g substantial temperature increase
within the zones of the foci, where high tem-
peratures are employed, of the order of 200° ¥,
and upward.

An ellipsoidal shaped furnace may also be con-
structed to withstand high pressure conditions
far easier than the conventional rectangular or
boxed shape furnaces. The furnace housing
may be designed in the manner of a pressure
vessel, to withstand bressures of several hun-
dred pounds per square inch and at the same
time he of relatively “light” construction.

Another advantage found in this improved
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furnace construction, where fuel burners are
employed, is that earbon formation will be mini-
mized. The increased temperature at each of
the heat sources, where gas burners and the like
are used, will tend fo bring about more complete
combustion of the products to carbon monoxide.

Conventional types of furnaces or heaters do
not usually .cbiain high temperature zones by
means of reflected heat, but more generally de-
pend on direct radiation from their heat gen-
erating
bodies. Conventional type heaters, also, are not
usually constructed in a shape which makes them
suitable for maintaining superatmospheric pres-
sures therein. .

One embodiment of the improved furnace of

this invention comprises an insulated furnace.

housing, an internal combustion chamber having
a true ellipsoidal shapse, fuel burners or other
heat generating means producing heat at the
foci of said ellipsoidal shaped combustion cham=-
ber, inlets to said chamber which are arranged
to discharge reactants to the high temperature
zones at each of the foci, and combustion prod-
uct outlets from said chamber. The outlets
from the combustion chamber are preferably po-
sitioned equidistantly from each of the high
temperature zones, in other words, the outlets
are centrally located around the periphery of the
chamber in a plane perpendicular to and bisect-
ing a-line joining the foci. Also, in a preferable
embodiment of the heater, the internal surface
of the combustion chamber is made as smooth
as possible and is of a material that provides 2
substantially high degree of reflectivity.

The construction cf the improved ellipsoidal
furnace, as well as additional advantages, will
be made more apparent upon reference to the
accompanying - drawings and the following de-
scription thereof.
~ Figure 1 of the drawing is a sectional eleva-
tional view through one form of the ellipsoidal
type of furnace.

Figure 2 of the drawing is a sectional view
of o somewhat different form of the ellipsoidal
type of furnace. o

In Figure 1 of the drawing the shell § of the
combustion chamber is shown to be ellipsoidal in
shape and is covered with an insulating material
9. The insulating material 2 may bhe of any of
the commonly used types such as mineral wool,
magnesia block, asbestos, or various mixtures
of insulating cements and the like. Inlet pipes
3 pass through the ends of the ellipsoid into the
combustion zone and connect with burners 4.
The burners 4 are placed such that the fiames
produced are opposed to each other and eoncen-
trated at the geometrical foci § of the ellipsoidal
shaped combustion chamber 4. By thus concen-
trating the flames at each of the foci, reflected
heat will tend to increase the heat intensity at
each of the two zones of the focus points 5.
Outlet ports or conduits § are spaced around the
periphery -of chamber {, in a plane perpendicu-
larly bisecting a line joining the foci of the
ellipsoidal shaped chamber {. The outlet ports
serve to discharge combustion products from the
chamber to suitable receiving apparatus. In this
particular form of the heater, the reactant and
the combustible materials are charged together
through each of the lines 3, thus the reactant
materials are contacted in the high temperature
zone of the fames and of the reflected heat, for
a short period of contact time only, prior to being
discharged from the combustion zone by way of

sources or indirectly from radiating -
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conduit 6. It may be noted, that by positioning
the outlet conduits 8 in a plane which perpen-
dicularly bisects a line joining the foci of the
chamber, that each of the outlets are positioned
equidistantly from the foci 5 or high tempera-
ture zones of the furnace.

Tn Figure 2 of the drawing a slightly different
form of the ellipsoidal heater is shown wherein
an ellipsoidal combustion chamber is formed
within a furnace housing 7, which may in turn
be of a solid heat resisting material such as
porcelain, Carborundum or of a refractory-like
material. At the foci 8 of the ellipsoidal cham-
ber, heat sources are provided by means of elec-
tric arcs between electrodes 8. The electrodes 9
are served by electric power lines 19 and {i, and
are positioned such that the arc produced be-
tween the electrodes will pass through the focus
points 8. Inlet conduifs 12 pass through the
housing 7 and terminatg just short of the foci 8
so that reactant materials may be discharged
directly to the high temperature zenes. Qutlet
conduits 13, like those of Figure 1, are positioned
around the periphery of the ellipsoidal combus:-
tion zone, so that they are each equally spaced
from the high temperature zones at the foci 8,
and the products of combustion are thereby sub-
jected to equal periods of contaet and equal tem-
perature conditions.

Tn this second form of heater or furnacs, iilus-
trated in Figure 2, very concentrated high tem-
perature zones may be obtained by means of the
electric arves and by means of reflected heat
energy from one to the other, such that very

5 short $ime contacts may be obtained in the rela-

tively concentrated zones for materials dis-
charged thereto. As has previously been noted,
short contact times are particulaily desirable in
many hydrocarbon oxidation or combustion
processes and that superatmospheric pressure
operation at increased temperatures may also be
very desirable. :

Tt is obvious that other and additional modi~
fications than those shown may be made in the
ellipsoidal type of heater. The ellipscidal com-
bustion zons need not always be horizontally posi-
tioned, as illustrated, for it may be mounted an-
gularly or vertically, with the opposing heat
sources vertically aligned one above the other.
The positioning of the iniet and outlet conduits
may be modified, other types of burners or heat
generating means may be employed, and many
types of materials which have not been specifieal-
ly mentioned, may be used for the combustion
chamber or for heat insulating purposes. How-
ever, such modifications and substitutions are
held to be within the broad scope of this inven-
tion.

I elaim as my invention:

1. A furnace of the class described comprising
an ellipsoidal shaped combustion chamber, means
for maintaining an independent heat source at
each of the foci of said ellipsoidal chamber, a
pair of inlet conduits to said chamber, each of
said conduits being arranged and positioned to
terminate at a point adjacent one of said heat
sources whereby reactant materials are passed
through said heat sources and said foel, outlets
from said combustion chamber, each of said out-
lets being spaced equidistant between said foci,
'iu%d discharge conduits connecting with said out-

ets.

2. A furnace of the class described comprising
3, pressure tight ellipsoidal shaped combustion
chamber, means for maintaining an independent
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heat source at each of the foei of said ellipsoidal
chamber, a pair of inlet conduits to said chamber,
each of said conduits being arranged and posi-
tioned to terminate at a point adjacent one of
said heat sources whereby reactant materials are
passed through said heat sources and saiq foci,
outlets from said combustion chamber, each of
said outlets being spaced equidistant between said
foci, and discharge conduits connecting with said
outlets.

3. A furnace of the class described comprising
a furnace housing, an ellipsoidal shaped com-
bustion chamber, burners positioned within said
chamber, said burners being arranged to provide
opposing heat sources at the geometrical foei of
said ellipsoidal combustion chamber, inlet con-
duits connecting with said burners, a plurality of
outlets from said composite chamber, said out-
lets being spaced around the periphery of said
combustion chamber in a plane which perpendic-
ularly bisects a line joining the foci and discharge
conduits connecting with said outlets.

4. A furnace of the class deseribed comprising
a furnace housing, a pressure tight eHipsoidal
shaped combustion chamber, burners positioned
within said chamber, said burners being arranged
to provide opposing heat sources at the geometri-
cal foci of said ellipsoidal combustion chamber,
inlet conduits connecting with said burners, a
plurality of outlets from said composite chamber,
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3
said outlets being spaced around the periphery of

said combustion chamber in g plane which per-
pendicularly bisects a line joining the foci and
discharge conduits connecting with said outlets.

5. The furnace of claim 1 further character-
ized in that said heat sources are provided by
electric ares located at the foci of said chamber.

6. A furnace of the clasg described comprising
an ellipsoidal shaped combustion chamber, means
for maintaining an independent heat source at
each of the geometrical foei of said ellipsoidal
chamber, means for introducing fluid to said
chamber at points adjacent said foci, and spaced
outlet ports at the periphery of the chamber in
a plane perpendicularly bisecting g line joining
said foci.

CHARLES H, WATKINS.
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