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To all whom it may concern:

Be it known that I, Rorrax H. Warre, a

citizen of the United . States, residing at
Cleveland, in the county of Cuyahoga and
State of Ohio, have invented a certain new
and useful Improvement in Producing and"
Burning Combustible Hydrocarbon Mix-
tures, of which the following is a full, clear,
and exact description.
- The primary object of this invention is to
permit the burning of the heavier hydro-
carbons, especially kerosene, without pro-
ducing any disagreeable odor and- without
leaving in the vaporizer any considerable
deposit.

The apparatus as shown is constructed
with special reference to permitting the
practical use of kerosene as the fuel on steam
driven motor vehicles. It will be under-
stood, however, that there is no intention
of limiting the use of the invention to mo-
tor vehicles, nor to kerosene, because it may
be used in many other places where it is de-
sived to produce heat from kerosene or from
other hydro-carbons. ’

In the drawing, Figure 1 is a diagram-
matic view of the apparatus in its most com-
plete and satisfactory form, adapted for the
practice of the described process. Fig. 2 is
a diagrammatic view of a modified form of
said apparatus; and Fig. 3 is a diagram-
matic view of a modified form of a part of
the apparatus.

Referring to the parts by letters, A repre-
sents a supply tank for holding a liquid
hydro-carbon.

B is an ordinary air pump, by means of
which air under pressure may be forced into
said tank through pipe .

C is a vaporizer which is arranged above
the burner G so that said burner may be
utilized-as the means for heating the vapor-
izer.

I is a sub-burner or pilot light which pro-
jects up through the main burner beneath
the vaporizer so as to be adapted to initially
heat the same. Preferably this sub-burner
will be adapted for the burner of gasolene
and will receive its supply of vapor from
an independent tank J through pipe O
said tank to contain air under pressure in-
troduced by air pump B or other suitable

-Imeans.

E is a multiple jet nozzle which is con-

nected with the discharge end of the vapor-
izer by a pipe e.

‘The burner has preferably an imperfo-
rated bottom, and numerous slit-like open-
ings ¢ in its top. I is the induction tube of
this burner. :

The pipe D connects the lower part of the
tank A with the inlet end of the vaporizer.

All of the above mentioned parts may be
of any suitable construction. As said parts
are shown in Fig. 1 of the drawing, they,
with the exception of the independent tank
J, are like the corresponding parts which

“have been used for several years past on the

White steam car.

The pipe H connects the top of the tank
A with the pipe D at some convenient point.
It is, therefore, apparent that the pressure
in tank A will not only force the liquid
hydro-carbon or kerosene from the tank into
pipe D, but will also force air into pipe H,
from which it will be discharged into pipe
D; and the mixture of kerosene liquid and

air will pass from pipe D into the vapor-.

izer. The kerosene will be vaporized as it
is passing through the vaporizer, and the
mixture of vapor and hot air will be dis-
charged in the foirm of jets inito the open end
of the induction tube F.

There are two distince advantages due to
the use of the described construction: First,
the passage of air with the kerosene through
the vaporizer results in the substantially
complete vaporization of said kerosene; sec-
ond, by discharging into the induction tube,
jets of a mixture of air and hydro-carbon
vapor, a greater quantity of vapor can he
burned in a given time.

The builders of steam cars have heretofore
been restricted in the horse power capacity
of cars which they could build, because of
their inability to increase, beyond a definite
limit, the quantity of fuel which could be
burned. Given a burner as large as can be
used on an automobile, the size of the induc-
tion tube is limited. There is a practical
limit of the number of jets which can be
discharged into said tube, and there is a
practical limit to the cross sectional area
which each jet may have. Up to a certain,
limit, each jet is able to induce the flow into
the induction tube of enough air to support
its-combustion ; but if the size of the jets is
increased beyond that limit there is not a
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corresponding increase in the volume of air
drawn in, wherefore the combustion is in-.
complete. With the process above de-
scribed, when a mixture of hydro-carbon
vapor and combustion supporting gas is dis-
charged in jets into the induction tube the

- size of the jet openings may be very consid-
erably -increased.

In fact, they may be so
increased as to considerably increase, the
volumetric flow of the hydro-carbon vapor.
‘While these larger jets do not induce a pro-
portionately increased flow of air into the
induction tube, they do increase the flow
some, and in fact so increase it that the air,
whose flow is so induced, plus the air which
1s mixed with the vapor, will promote the
complete combustion of an increased quan-
tity of vapor.

The complete combustion of the vapor
generated in the manner herein described is
probably assisted by the fact that the air
drawn into the burner is heated more nearly
to the temperature of combustion than 1s
air when it is all drawn into the induction
tube by the inductive action of the vapor
jets.

It is, of course, desirable to properly pro-
portion the hydro-carbon liquid and the air
flowing to the vaporizer. For this reason
the valves d and A are put into pipes D and
H respectively, although perhaps one of
them could be dispensed with. In fact, the
pipes could be made of the proper relative
size.

ratus, and that all may require a different

proportioning of air and liquid, the valves .

are preferred. It is not possible to give any

exact directions adapted for all cases. The

experiments heretofore carried on seem to

indicate that there should be about three-

times as much kerosene as air forced into
the vaporizer to get the best results.
Numerous modifications of the apparatus
whereby some, but not all, of its advantages
may be realized, may be made. For exam-
ple, it is not necessary to take the air from
the top of the tank A. It may be forced
from an independent tank K, shown in Fig.
3, and forced into the vaporizer with the

kerosene. It is not necessaly that air be em-

ployed as any other combustion supporting
gas may be substituted. In fact, it is possi-
ble to use, in place of the air, alcohol or any

other easily vaporized fluid, whose vapor is

a supporter of combustion, and this may be
gtored under pressure in tank K shown in
Fig. 8.

But in view of the fact that various .
hydro-carbons may be used with the appa-

974,780

It is not absolutely essential that the air
pass through the vaporizer with the hydro-
carbon, to obtain results which ave better
than those produced by the present prac-
tice. In fact, as shown in Fig. 2, a pipe M
may Independently connect a tank contain-
g the combustion supporting fluid, as tank
H, with the nozzle or with the pipe which
connects the nozzle with the vaporizer, as
shown in Fig. 2. By employing this con-
struction, however, one loses the advantage
above pointed out which comes from passing
the air through the vaporizer. There is,
however, a distinct gain, as against the
older construction, in connecting the air pipe
M with the nozzle, more especially if the
pipe M is carried over the burner so as to
be heated thereby, as shown in Fig. 2; be-
cause thereby the jet openings in the nozzle
may be greatly enlarged so as to really in-
crease the volumetric flow of vapor from
them.

The described apparatus as an entirety
has certain desirable characteristics when
used on a steam driven motor car. For ex-
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ample, if the driver of such a car prefers to -

use gasolene in the old way, he may fill hig
tank with it and turn off the valve 4. If he
should use all of the fuel in tank A, he may
turn off valve 4’ in pipe D, and may open
the valve » in pipe R, which connects the
gasolene tank J with the pipe D,—and so
long as the gasolene in said tank holds out
it can be used. ,

Having deseribed my invention, I claim :

The combination of a burner having an
induction tube, a sub-burner projecting
through the burner first mentioned, a vapor-
izer arranged over both the main burner and
the sub-burner, a jet nozzle connected with
the discharge end of the vaporizer and ar-
ranged to discharge into said induction
tube, with a fuel tank, two pipes which re-
spectively connect the top and bottom of
said tank with the inlet end of the vapor-
izer, a valve in both pipes, a second fuel
tank, a pipe connecting it with the sub-
burner, another pipe containing a valve con-
necting the last mentioned tank with the in-
let end of the vaporizer, and means for put-
ting air, under pressure, into both of said
tanlks.

In testimony whereof, I hereunto affix my
signature in the presence of two witnesses.

ROLLIN H. WHITE.
Witnesses:
E. L. Taurston,
E. B. GiucHrIsT.
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