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UNITED STATES PATENT OFFICE.

ELITAH B. BENHAM, OF NEW. LONDON, CONNECTICUT, ASSIGNOR TO HYDROCARBON
 CONVERTER COMPANY, OF NEW YORK, N. Y., A CORPORATION OF DELAWARE.

METHOD OF  AND APPARATUS FOR

1,040,124,

" Specification of Letters Patent.

CONVERTING LIQUID HYDROCARBONS INTO GAS
OR VAFOR. ' .

Patented Oct.1,1912.

Ap}ilication filed July 18, 1908, Serial No. 443,368, Penewed February 24, 1912. Serial No. 679,767.

To all whom it may concern: ,

Be it known that I, ELizar B. Bexmawy,
a citizen of .the United States, residing at
New London, in the county of New London
and State of Connecticut, have invented a
certain new and useful Method of and Ap-

aratus for Converting Liquid Hydrocar-
Eons into Gas or Vapor, of which the fol-
lowing is a specification, reference being had
therein to the accompanying drawing. .

This invention relates to'a process of, and
apparatus for, converting liquid hydrocar-
bons into gas or vapor, and comprises: pass-
ing such hydrocarbons along the surface of
a heated body of porous material, such as
herein specified, and simultaneously -causi
the passage of an electric current throug
the hydrocarbon undergoing decomposition,
also corresponding apparatus. .

In U. S. Letters Patent No. 920,908, is-
sued on May 11, 1909, I have set forth an
improved method of and apparatus for con-
verting liquid hydrocarbons into gas or va-
por, the method comprising the passage of
such hydrocarbon compounds through the
pores of porous material, such as unglazed
gorcelain, pottery, etc., heated to above 800

egrees F.; the apparatus comprising a sep-
tum of such material, arranged to be heated
by circulating around it hot gases, such as
the exhaunst gases of a gas. engine, such sep-
tum incloseg'.between‘. ooved plates the
grooves of which form channels for the sup-
ply to the surface of the plate: of the liquid
to be vaporized or gasiﬁede and for carrying
away the vapor or gas produced.. I have
discovered: that . in. t%is process an’ electric
current may be generated, provided: the said

* plates are connected in anelectric circuit; |
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~ds caused to'pass.: ¢

that the decomposition of the hydrocarbons
is facilitated by permitting the:generation
of such electric current; and that: such:de-
composition is further facilitated by increas-

ingf such flow of current by including a suit-

able eléctric generator in the circuit. The.
present invention, therefore, ‘includes - the
process of my.said patent plus the passage
of ‘an:electric current through-the material
undergding ' decomposition, and: the’ combi-
nations:of  apparatus:whereby: such current

The objéct of the invention'is to facilitate-

the formation of ‘yapor :or gas from: liquid ;

. hydrdearbons;-such- as-.cri e"oil, “gasoléne, 5:

benzin, etc.; also; from other liquid com-
pounds containing carbon and hydrogen in
combination, such for example as alcohol;
to which compounds I shall, for the purpose
of this case, apply the term “hydrocarbon
compounds ”, as well as to such hydrocarbon
compounds as are contained in hydrocarbon
oils and the like; and a further object of my
invention is to provide improved and simple
apparatus for carrying out the process.

the accompanying drawings I illus-
trate certain of the many forms of appara-
tus which may be devised to operate accord-
in§ to my invention.

n said. drawings: Figure 1 is an eleva-

tion, more or less diagrammatic, in its na-
ture, of a gas engine and of one form of my
improved oil-gasifying apparatus applied
thereto; Fig. ¢ shows a central vertical sec-
tion of such oil-gasifying apparatus and of
a _portion of the cylinder of a gas engine
adjacent thereto; Fig. 3 shows, on a some-
what larger scale, a detail section of the
porous plate or septum and containing plates
of the apparatus shown in Figs. 1 and 2;
Fig. 4 shows a detail elevation of one of
sald containing plates, and shows that face
of such plate which, in use, is against the
face of the porous plate or septum; Fig. 5
shows a detail perspective view of the po-
rous plate or septum; and Fig. 6 is a dia-
grammatic view illustrating the application
of the apparatus to a furnace, such, for ex-
ample, as a boiler furnace.
- The apparatus shown in the said drawings
is substantiaily identical with that shown
in my said patent, except for the addition
of electrie cireuit conductors and an electric
generator, as hereinafter described.

In said drawings, 1 designates a porous
disk, plate or septum, which may be con-
structed of any suitable material, but in my
oFinion is preferably constructed of un-
glazed porcelain or earthenware, and 2 and
3. designate . respectively containing plates
gecured together and between which said
plate 1 is located. ‘These plates are com-
monly made of metal, such as sheet brass,
copper,or ather electric conducting material.
As shown/particularly in Fig. 3, plates 2

{ and 8 are-insulated from one another by

the septum 1, which is of an insulating
material;"but are electrically connected by
citcuit, conductors which may include an
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electric generator 4¢; any current passing
through this circuit of necessity passing
through the liquid, vapor or gas in transit
from one side of the septum 1 to the other.
As shown particularly in Fig. 4, the faces
of these plates 2 and 3 adjacent plate 1 are
provided with a plurality of grooves 4, con-
nected by passuges 5; and plate 2 is pro-
vided with an inlet connection 6, communi-
cafing with ‘one of the grooves of plate 2,
as for example, the outer groove 6%, an out-
Jet connection 8 being also provided which
communicates with one of the grooves of the
plate 3, for example, the outer groove of
such plate.

The structure 1~—2—38— is inclosed within
a chamber 23 provided with means for cir-
culating heating gases around such strue-
ture 1-—2—3, for the purpose of heating the
same. In the particular consiruction shown,
these hedting gases are the exhaust gases of
a gas engine 18, chamber 23 being provided
with a central connection 19 adapted for
connection to the exhaust pipe 20 of said
gas engine, the exhaust gases passing di-
rectly from the exhaust port 24 of the en-
gine into the heating chamber 23 and around
the structure 1-—2—3, so heating the same.
I do not limit myselt, however, to the heat-
ing of the porous material by the exhaust
gases of an internal combustion engine, but
may heat such material by other means, one
instance of which is illustrated in Fig. 6.

The structure 1-—2—3, is supported with-
in chamber 23 by means of a flarige with
is provided, which flange is
interposed between the two sections of cham-
ber 23 where said sections meet and are bolt-
ed together; and in this flange are openings
22, permitting free circulation of gases to
the rear side of the structure 1—2—3. The
exhaust gases are led from chamber 23 by
a pipe 25; and to conduct these gases to sucl.
pipe said chamber is provided with an an-
nular passage guarded by a deflecting flange
21 extending nearly to the outside of the
chamber, so that the gases may pot pass too
directly to the pipe 25, but may instead be
caused to pass around the structure 1—2—3.

In carrying out my process, by apparatus

_ such as shown in Fig. 2, hydrocarbon, usu-
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ally in liquid form, is delivered under pres-
sure (such as may be produced, for example,
by the pump 27 shown in Fig. 1) through
pipe § to the grooves of plate 2, and these
grooves distribute the hydrocarbon over
the surface of the plate 1, the hydrocarbon
passing through the pores of said plate and
being collected on the other side of such
plate in the grooves of plate 3, and in its
passage through the pores of plate or septum
1 being converted into a gas or vapor, which
&as or vapor is carried off by pipe 8.

As previously expldined, the connection
of plates 2 and 3 in an electric circuit fa-

1,040,124

cilitates the decomposition of the hydrogen-

carbon compounds contained in materials

such as herein specified as to be used in mak-
ing gas, the decomposition being further
facilitated by supplying to the circunit in
which said plates 2 and 8 are, more or less
additional current, such as may be supplied
by a battery or other generator 4=

In some cases it is thought desirable to
provide means for feeding a greater amount
of liguid through the apparatus than can
be passed through-the pores of plate 1, and
in sach case a small opening 7 is provided
in said porous plate, so permitting & por-
tion of the oil to pass in liquid or vapor
form from the grooves of plate 2 to the
grooves of plate 3 without passing through
the pores of plate 1. This is permissible
and not inconsistent with the production of
.a gas or vapoi well adapted for use im in-
ternal combustion engines; burners, etc., be-
cause the heat of plate 3 is such, ordinarily,
that the oil so passing, if not already vola-
tilized, will be volatilized before it reaches
pipe 8. §

In thearrangement shown in~Fig. 1Ihave
illustrated an oil tank 15 from which the oil
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is drawn, through a pipe 28, by means of a - -

pump 27, and thence delivered under pres-
sure to the pipe 6; and I have shown a trz;g
16 into which the gas or vapor is deliver
from pipe 8, said trap being usually pro-
vided with a screen, sieve, or other suitable
filtering device, 13 (Fig. 2), to hold back
any liquid which may be carried by or con-
densed from the gas or vapor, such liquid
being returned by the pipe 14 to tank 15;
the gas or vapor passing from trap 18
through pipe 17 to the inlet port of the
engine 18,

The apparatus used for carrying out my
invention may, of-course, be arranged to be

heated in various different ways. The gas..

or vapor produced may also be used for
many other purposes than that of operating
a gas ergine. "In the construction shown in
Fig. 6 1 have shown a gas making device
29 (which may be supposed to be substan-
tially identical with the structure 1—2—3
shown in Fig. 2), mounted upon the bridge
wall 30 of a boiler furnace, in such manner
that the flame and products of combustion
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= such furnace in passing over the bridge

wall will heat the said gas making appa-
ratus; and I have shown oil supplied to.this
gas making apparatus from a tank 36 by

means of pipes 38 and 39 and pump 37, and

have indicated a pipe 81 for drawing off the

gas and passing it to a trap 32 correspond-

mg substantially to the trap 16 shown in

Fig. 2, the gas being led from said trap

through a pipe 33 to burners 84; the drip,

if any, passing out through the drip pipe 55.
hat I claim is:—

1. The her_eindéscribe& ‘method of ‘co_n- .
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verting hydrocarbon into gas or vapor,
which comprises passing such hydrocarbons
along or through the pores of heated porous
material and permitting the passage of an
electric current through such hydroecarbons
during such passage.

2. The hereindescribed method of con-
verting hydrocarbons into gas or wvapor,
which comprises passing such hydrocarbons
along or through the pores of heated po-
rous material, and simultaneously passing
through such hydrocarbons an electric cur-

‘rent in excess of that due to the flow and

decomposition of the hydrocarbons.

3. Apparatus for converting hydrocar-
bons into gas or vapor, comprising a porous
body, means for, heating same, means for
passing hydrocarbon "along or through the
pores of such body, and 1heans for passing
an electric current through the hydrocarbon.
4. Apparatus for converting hydrocar-
bens into gas or vapor, compising a porous

8

bedy, means for heating same, means for
passing hydvocarbon along or through the
pores of such bedy, and means for passing
an electvis cirrent throngh the hydrocarbon,
comprising an electric generator.

5. Apperatus for comverting hydrocar-
bons inte gas or vapor, comprising a porous
body, means for heating same, and means for
passing hydrocarbon along or through the
poess of such body, and for passitig an elec-
tric currvent through the hydrocarbon, com-
prising conduicting plates on opposite sides

o the porous body and electrically insulated 3¢

thereby from each other but included in an

electric clrouit.
In testimony whereof I aflix my signa-

ture in presence of {wo witnesses.

BLITAH B. BENHAM.
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