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PROCESS OF VAPORIZING LIQUID HYDROCARBONS AND SUPPLYING THE VAPOR TO BURNERS,
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To all whom it may concerm:

Be it known that I, CHARLES M. HOLLINGS-
WORTH, & citizen -of the United States, resid-
ing at Rockfm d,1n the county of Wﬂaneban*o
and State of Ilhnom have invented certain
new and useful Improvements in Processes
of Vaporizing Liquid Hydrocarbon and Sup-
plying the Vapor to Burners; and I hereby
declare that the following is a full, clear, and
exact description of the mventmn _

The object 1 have in view is to produce a
mixture of hydrocarbon vapor and air in a
regulated manner and immediately as it is
required for use and supply it directly to a
burner, and especially so to produce and sup-

ply such mixturein the proportion of vaporto -

alr required togive in combustion a blue flame
of greatheatingefficiency. My method of ac-
complishing these results is to freely expose

to the air a suitable regulated feed of liquid

hydrocarbon to be vaporized as it is fed and
convey the mingled vapor and air automati-
cally.to the burner by gravity. I exposethe
liquid to the air by spreading 1t in a thin
layer or coating over a preferably nomn-ab-
sorbent evaporating-surface within a special
vaporizing-chamber, thus vaporizing it with-
out the use of wicking or other absorbent
material and without passing the vaporizing
alr-current through the reservoir or other re-
ceptacle which contains the supply of liquid
to be vaporized and consumed, and the pro-
cess 1s thus intended and sulted to serve asa
convenientandsafe method of vaporizing and
consuming gasoline in vapor-stoves suitably
constructed for the purpose and in other simi-
lar heating apparatus m W hlﬁh this fuel may
be employed.

The conditions and manner of carrying out
my process may be more clearly explained
by reference to the accompanying drawings,
representing one form of apparatus that may
be used, in which—

mee 118 a 51de clevation of the entire
a,ppmatus and Iig. 2 a vertical central sec-
tion of the same. 1

A reservoir 1 for the liquid gasoline is here
shown pl&c@d immediately over the vaporiz-
ing-chamber 8 and supported by the walls of
the latter; but the reservoir has no commaus-
nication with the vaporizing-chamber except
through the drip-valve 2, by means.of which

the liquid is delivered in a regulated feed as
required for vaporization. 7The requisite
evaporating-surface is provided, chiefly, by a
hollow cone of perforated metal plate 5, suit-
ably placed within the vaporizing-chamber,
and having its apex truncated or ilattened
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horizontally to receive the feed of liquid and

cause it to spread to all sides of the cone.
This flat receiving-cap is preferably made of
unperforated mateual and it is desirable
that the liquid should be delivered from a
suitable drip-point centrally upon it.

The inner surface of the wall or bottom of
the vaporizing-chamber below the base of the
perforated cone and also the inner surface
of the conducting-tube 6 may serve as sup-
plementary evaporating-surfaces, over which
any residue of liquid not vaporized from the
cone may spread.

At the upper part of the chambel 3 are lo-
cated air-inlets 4—here 1eplesented as cov-
ered with wire-gauze.

A suitable a:onduetmﬂ tube 6 leads from
the vaporizing-chamber downward and 1ater-
ally to the bmnel 7.

It will readily be seen that when by means
of the valve 2 a suitable feed of the liquid
ogasoline is delivered on the top of the perfo-
rated cone 5 it will immediatelyspread down-
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ward over the surface of the same and be

rapidly vaporized and mixed with the air
which comes in contact with it, the air being
free to pass downward In a renewing-current
through the many perforations in the metal
plate.” Then with the vaporizing - chamber

placed above the level of the bmner as .

shown, and communicating with the burner
at its final outlet, the greater specific gravity

Q0

of the mixture of hydrocarbon vapor and air .

formed within the vaporizing-chamber, as
compared with the specific gravity of exter-
nal air, or in the continuation of the pro-
cess, as compared, In part, with the specific
oravity of the flame from the burner after
ignition, and in part with the specific grav-
ity of that portion of the combustible mix-
ture which has reached the burner, and in
passing through it is expanded by heat from
it, serves as amoving force to carry the mix-
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ture as it 1s formed to the burner and dis-

charge 1t therefrom for combustion, at the
same timme constantly renewing the air in the
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vaporizing-chamber, and thereby vaporizing
the liguid as fast as it is fed.

It will be understood that the greater spe-
cific gravity of the mixture of hydrocarbon
apor and air within the vaporizing-cham-
ber, as compared with the external air,1s due
in part to the fact that the vapors of those
oradesof liguid hydrocarbon thatare adapted
by their volatility for use in this way are
heavier than air at the same temperature
and pressure, and in part to the fact that in
the process of wvaporization Dboth the vapor
and the air with which it becomes mixed are
reduced to a lower temperature than that of
the external air, and thereby condensed, heat
being taken up or rendered “latent” in the
conversion of the hydrocarbon from the lig-
uid to the vaporous state.

Since, in the method I have now described
of exposing and vaporizing the liquid gaso-

line, the vapor is taken up by the air in the

course of a direct or nearly direct downward
movement of the air through the vaporizing-
chamber with very little resistance to such
movement, the fullest effect of the gravity

action is thus secured, and especially that

part of it which depends on the condensa-
tion of the air by loss of heat. This I find to
be an important condition to the successtul

application of the process to the particular

use for which I have intended it—namely,

- the produection and consumption of a lightly-

35

40

45

50

55

bo

carbureted mixture of vapor and air that will
oive in combustion a blue flame having great
heating-power, for, owing to the large pro-
portion of air to vapor in this case—about
from six to ten times as much air as vapor
being required in the mixture—the gravity
action which is made avatlable for producing
and maintaining the currentis small or weak
as compared with the quantity of air to be
passed through the apparatus by it, and will
not suffice to overcome any considerable re-
sistance dueto an indirect or much-obstructed
passage-way for the air-current, and 1n view
of the comparatively slow movement of the
air-current it is necessary to provide a pro-

portionately amnle evaporating-surface for

exposing the liquid to the current, in order
to vaporize at the rate required to supply the
burner. |

I find that the efficiency of the processdoes
not depend npon any specifie form of evapo-
rating-surface or specific character of the ma-
terial used, as to its being perforated or im-
perforate, provided that it is so shaped and
placed as to facilitate the spreading of the
liquid over it and offer but little resistance
to the movement of the vaporizing-current,
while at the same time freely exposing tothe
air any liquid spread upon 1t.

I prefer to employ for an evaporating-sur-
face the surface of a material that is wholly
non-absorbent, in which case a small quan-
tity of the liquid will suffice to cover a rela-

tively large area with the following advan-
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when the feed is turned on to bring the rate
of vaporization up to the point that will af-

ford an effective supply to the burner, and

but little delay will be experienced in start-
ing the process and putting the burner to
use. The size of the flame may be quickly
increased or diminished, as desired, by vary-
ing the feed of liquid, and on stopping the
feed the evaporating-surface will be quickly
dried, and all the vapor that has been formed
may be allowed to pass out and be con-
sumed.

By delivering the liguid into the vaporizing-
chamber only as it is required for immediate
vaporization I attain an important advan-
tage over any method or process in which a
considerable body of liquid is exposed for
vaporization without constant recruiting of
the supply, in that when it is thus delivered
the lighter and heavier parts are vaporized
together, and the conditions of the process do
not in any way vary with variations in the
quantity of liquid in the reservoir; but a
proper regulation of the feed of liguid to the
evaporating-surface gives complete control of
the burner. | |

If, by accident to the burner, fire shouid be
communicated to the inflammable mixture
within the conducting-tube, and thereby pass
to the vaporizing-chamber, it will there extin-

| guish itself, as the oxygen of theaircontained

within the chamber will be immediately con-
sumed and an upward movement of the heat-
ed contents of the tube and chamber will ar-

rest the inflow of fresh air, while the wire-

oauze covering the air-inlets will prevent the
flame from reaching the external air; but, as
a greater precaution against danger or for
any other reason, the reservoir may be placed
al any desired distance away from the vapor-
izing-chamber and the liquid gasoline carried
to the latter by means of a small pipe and
fed from it as required. Moreover, by means
of suitable pipes liquid from the same reser-
voir may be delivered to any number of sep-
arate vaporizing-chambers for the supply of
as many different burners.

I am awaie that carburetors operated on
the gravity princinle, but in which the va-
porization of the liquid hydrocarbon 1s ef-
fected within a receptacle containing a con-
siderable body of liquid and provided with
wicking or other means of exposing it to the
admitted air, have been used in the produc-
tion of heavily-carbureted mixtures of vapor
and air suitable for illuminating purposes;
but I have found this method objectionable
and impracticable in carbureting for heating
purposes, owing partly to the unwieldiness of
the apparatus required where 8o large a quan-
tity of air is to be passed through the reser-
voir, and partly to the more explosive nature
of a lightly-carbureted mixture and the dan-
cger from having the requisite free communi-
cation. between a burner and a carbureting-
reservoir, from which the burner ig supplied

tages: A sufficient area is quickly covered t with such mixture; but, owing especially to
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the difficulty or impossibility of properly
regulating or controlling the vaporization un-
der such conditions or getting it to go on with
sufficient uniformity, either an over-carbu-
reted mixture being produced after each re-
filling of the reservoir or the rate of vapori-

zation so diminishing with the exhaustion of

the liquid from it as to fail to give a sufficient
supply to the burner. _

Having fully described my invention, what
I claim, and desire to secure by Letters Pat-
ent, isS— | |

The process of vaporizing a liquid hydro-
carbon and supplying the vapor mixed with

| air to a burner, which consists in delivering

the liguid hydrocarbon in a drip or stream

Ig

as 1t is required for vaporization, and receiv-

ing and spreading the fed liquid on an
evaporating-surface freely exposed to the air,
thereby vaporizing it as it is fed and con-
ducting the resulting mixture of vapor and
alr as it is formed directly to the burner by
gravity. |

CHARLES M. HOLLINGSWORTH.

-Witnesses:-' |
- A. O. BEHEL, ‘
E. BEHEL.
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