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To all whom it may concern :

Be 1t known that I, HENRY F. HAYDEN, of
Washington,in the District of Columbia, have
invented certain Improvements in Hydrocar-
bon-Generators, of which the following is a
specification.

My present invention relates to apparatus
for generating gas or vapor from liquid bvdro-
carbons; and the invention consists in a novel
construction of the generator or retort, and in
a novel construction of the furnace and super-
heater, all as hereinafter more fully described.

Figure 1 is a longitudinal vertical section of
the apparatus, and Fig. 2 is a horizontal sec-
tion on the line = x of Fig. 1.

The object of this invention is to produce
an economical apparatus for generating vapor
or gas from liquid hydrocarbon, in connection
with superheated steam, and that can be run
continuously for a considerable time.

To this end I construct the generator or re-
tort B in such a manner that the heat.or pro-

~ducts of combustion from the furnace shall
pass around its exterior surface, and then up
through the center of the same, so as to more
effectually utilize the escaping heat, and at
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the same time I 8o constract the superheater |
and the furnace-flues as to utilize the heat in

1ts passage irom the furnace to the generator
in a most effective manner for superheating
the steam. |
Intheaccompanying drawings, A represents
a furnace, which is arched over, as shown in
Fig. 1. Near the front the arch is pierced
35 with a number of openings, b, of suitable size
for the passage of the products of combustion,
these openings connecting with a vertical flue,
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J, which at its upper end is connected by |

transverse passages ¢ with a descending flue,
40 J’, this latter being connected atits lower end
by similar passages ¢ with another ascending
flue, 7, and so on to any extent desired, these
several passages thus forming one continuous
flue from the furnace A to the flue or chamber
in which the generator or retort B is located,
as clearly shown in Figs.1 and 2. At thepoint
where this alternately ascending and descend-
ing Hue terminates it enters a horizontal cir-
cular flue, g, which surrounds the generator B
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5o near 1ts top, and has a series of openings, &,

| through which the heat enters the chamber in
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which the generator is suspended, as shown
in Figs, 1 and 2.

1t will be seen from this construction that a
vertical wallor partition of fire.brick is located 3
between each of the ascending and descending
flues f and f/, and within these walls or par-
titions I arrange my superheater, which con-
sists of one or more coils or manifolds of pipe,
I, as shown in Ifigs. 1 and 2, there being but 6o
one shown, but more being used, if desired.,

A pipe, L, serves tosupply free steam from
a boiler (not shown) to the superheater, and a
pipe, D, conveys the superheated steam to the
generator B, where it terminates in or is con- 6¢
nected with a coiled pipe or ring, o, located
within and at the top of the generator B, as
shown in Fig. 1, this ring or coiled pipe o be-
ing provided on its lower side with a series of
small perforations, through which the min-

lons, 70,
gled steam and oil is sprayed upon the cones

| or nozzles ¢, located within the generator.

The o1l is fed by any suitable means through
a pipe, H, into the steam-pipe D, at some dis-
tance from the generator, as shown in Fig, 1,
so that the two shall be thoroughly inter-
mingled, and the oil be more or less vapor-
ized before entering the generator.

- The generator or retort DD consists of an
elongated metallic vessel or body, having a
central metallic pipe or flue, C, extending ver-
tically through its center, as shown in Fig. 1,
1t being secured to the bottom by means of a
flange and bolts, or in any suitable manner,
and there being a stuffing-box, D/, arranged
at the top of the generator, through which this
pipe or flue C passes, to allow for the expan-
sion and contraction of the parts, and still
keep the joint steam-tight. This central pipe
or flue, C,is to be made of sufficientsizetoserve go
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| as a flue or chimney for the furnace, as what-

ever smoke or gases pass the generator must

| pass up through this central tube, C, which .

may enter a separate chimney, or may itself
be extended sufficiently high to form the nec- g5
essary ehimney, in which latter case the ex- -
tended portion will be made of plate-iron of
the proper thickness, and will be provided
with suitable means of support. .
Inside of the body or case of the generator oo
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1 arrange a. series of nozzles, ¢, as shown in
Fig.1 thﬁy being of sucha dlameter as to leave

an annular space between them and the central
tube, C, for the passage of the oil, steam, and
vapor from the top, where they enter, to the
bottom, where the:;fr escape in the form of a

‘vYapor or gas.

The pipe J, through which the vapor or gas

is taken from the generator, is connected to the

bottom thereof by a series of short vertical
pipes—four (more or less) in number—all of
which enter from below, as shown, so as to
draw equally from all sides of the generator at
the bottom, and thus prevent the tendency of

the hydrocarbon to form a deposit at any point
_therein, which tendency to form deposits has

. __.hltherto been one of the most serious difficul-
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ties with this class of apparatus. Outside of
the wall 1 have shown several pipes, !, branch-
1ing from this main pipe J, for conveying the

~ vapor or gas to different points, whereitisto be
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‘burned or otherwise used.
rather than to have each pipe lead directly

I prefer this plan

from the generator, because, if separate pipes

‘were used, whenever any one or more of them
‘was closed there would be a liability of its De-
coming clogged or stopped up with the car-

bonaceous deposit, more especially at the point
where 1t was connected with the bottom of the
generator, whereasin this case, no matter how
manyor how few of the branch pipes be in use,
whatever vapor leavesthe generator must pass
through the several outlets arranged at uni-
formdistancesaround the bottom, and through
the main pipe J, thus keeping them open and
preventing the formatlon of a deposit eitherin
the bottom of the generator or in the pipe J.
By making the generator in the form of a
comparatively long vessel, and arranging it in
a vertical position, it will be seen that the hy-
drocarbon or oil entering at the top will be

- drifted or forced directly down through it and
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out at the bottom, thus greatly aiding to pre-
vent the formation of any deposit therein, and
byshutting off theoil and turning on the steam
alone just as work is stopped for the day the
generator can be left thoroughly ¢leaned.

By means of the central tube or flue, C, it
will be seen that the heating-surface of the:
generator is largely increased, and that the
heat i1s brought in closer contact with the ma-
terial 1n the generator.

By the arrangement of the generator in re-
lation tothe heat-flues it will beseen, also, that
the heat entering through the circular flue q
and the passages h will be delivered uniformly,
or practically so, on all sides of the generator
B, and, passing down the outside of the same,
will then pass up through the center, thereby

6o utilizing the heat to a much greater advantage

than usual in hydrocarbon-generators.
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The entire body of the furnace, with the ex-
ception of theoutside, isto be builtof fire-brick
or similar refractory material, and a door, F,
should be provided, as shown at Fig, 1, at the
lower end of the generator, to afford access to
the pipes there. The nozzles¢are designed to
be of a continually-decreasing diameter from
the top downward, and are to be so held in
place that they can be easily removed when-
ever desired by simply taking off the top of
the generator and without removing the lat-
ter from its position.

This apparatus is designed more especially
for generating hydrocarbon vapor to be used
as a fuel for heating-furnaces or for any other

heat of the vaporshould be about 1,000° in or-
der to give the bestresults. If it be desired to
convert the vapor into a fixed gas, the heat
must be increased, the degree of heat being

regulated by the management of the furnace.
Haviug thus fully debcrlbed my invention,

what 1 (Jlalm 18—

1. A generator for hydrocar bon vapors, con-
sisting of a vertical conical body, B, with a ver-
tical ﬂue, C, extending up thrmwh the same,
buhstantmlb as shown and deseribed.

2. The combination, in a h}dlocarbon -gen-
erator, of the case or body ), having a series
of nozzles, ¢, arranged therein, and the central
tube or heat- flue, (J passing through the same,
substantially as dekcnbed

3. In combination with a vertical generator

I or retort, B3, two or more vertical pipes ar-

ranged to take the contents out through the
bottom of said retort, substantmlu as and for
the purpose set fmth |

4. In combination with the generaml-body
B and central heat tube or flue, C, the stuft-
ing-box D', arranged to operate substantially
as set forth,

b. The combination of the fumdw A, hav-
ing the asecending and descending ﬂtl(,bfdud

J's wn:h the superbeater I, arranged in the par-

tition-walls between said flues, and the gener-

ator B, all arranged to operate bllb%t&ﬂtl&ll)
as set fmth |

6. In combination with the freuemtm B y PTO-
vided with a central heat- ﬂue, C, and set in a
heat flue or chamber, as %hown the circular
flue g, provided with openings h, whereby the
heat is made to impinge upon the exterior of
the generator on all sides and pass down out-
side of and up- tmou gh the same, as set forth

HENRY . HAYDEN.

Witnesses: |
H. J. SCHNEIDER,
JASs, If. Du HAMEL,
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| purpose for which it may be desired, and the
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