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To all whom it may concern:
~ Be it known that I, HeNry F. HAYDEN, a
citizen of the United States ot America, resid-
ing at Washington, in the District of Oolumbla
5 have invented certain new and useful Improve-
mentsin Apparatus for Generating Vapor {rom
Liquid Hydrocarbons; and I'dohereby declare
the following to be a full, clear, and exact de-
secription of the mventmn such as will enable

1o others skilled in the art to which it.-appertains

to make and use the same, reference being had
to the accompanying drawmgs and to letters
or figures of referepce marked thereon,which
form a part of this specification. +
DMy invention relates to that class of vapor-
generators in which steam is used for causing
the vaporization of liguid hydrocarbons; and
the nature thereof consists in certaln improve-
ments 1n the construction of such generators,
20 and novel combination of the parts thereof
hereinafter described. :
In the accompanying dr&wmg& Flﬂule 1 is
- a view, taken partially in section, 1111181311&‘51110
the appmmtus Fig. 2 18 a longltudmal Vertl
cal section of the fmnace in which the com-
bustion of the vapor is effected. Fig. 3 1s a
horizoantal section of the furnace in which the
‘combustion of the vapor is effected. Fig. 4
1lustrates in detail the vapor-burner. Figs. 5
30 and 6 1llustrate, respectively, in vertical and
horizontal Sectlon a m0d1ﬁcat10n of the appa-
ratus shown in Flﬁ' 1.
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Theretort or ﬂ‘eneratmg—chamberB COnSIStS .
of two or more communicating spheroidal re-

35 ceivers, and has a pipe, C, provided with a
valve, J, for drawing oif the residua. . A coil of

superheating-pipes, V, is arranged on the out-

side of the generating-chamber, and between .
- the same and the walls of the apparatus, the

40 uppermost of which communicates with a
steam-supply pipe, F, provided with a valve,
and the lowermost of which communicates, by
means of the plpe K, with the ﬂ‘enemtmo'
chamber.

Near the base of the apparatus is a furnace,
S, from whence the products of combustion,
I'ising upward, impinge against the genera-t-
1ng-chamber and superheating-coils and finally
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pass off through a smoke-pipe, which is not |
The hqmd hydro- | dmwmfrs) The liquid hyleC&lbOIl is intro- 100Q

50 shown in the drawings.

Renewed M"udl R0, 1883,
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“to earry the hydrocarbons in vaporous form to

pipe, C';having a valve, I" for drawing off the

{No model.)

-carbon is intr Odueed into the generating- cham
ber by means of the pipe D, provided with
valve L, which conmmmcates with the source
of supph’ ‘and the hydrocarbon vapor is car-
ried off bv the pipe I, which 18 provided with 55.
a pyrometel P, and valve M. |

The op BI'ElthII of the apparatus 1s as follows:
The requisite amount of steam is admitted by
means of the valve F into the superheater V
where additional heat is imparted to it by the 60
heated gases from the furnace S. The steam
thus superheated flows through the pipe K to
generating-chamber B, whele 1t comes in ¢on-

| tact with the hqmd hych ocarbon whieh enters
through the pipe D. The arrangement of the 65

spheroidal receivers B is such as to cause the -
vaporization of the hydrocarbons flowing
through them according to their volatility—

that is to say, the most volatile hydrocarbons

are vaporized first and the least volatile last, 7o

| while the highly-heated steam also attacks the

carbonaceous residua and forms hydrogen gas
and carbonic oxide. The steam should flow
from the generator under sufficient pressure

the burner W, and the liquid hydrocarbon flow- 75
ing out at the end of the pipe D and the super-
heated steam passing upward through the.
spheroidal chambers should be thoroughly in- -
termixed. - 80
TFigs. 5and 6 illustrate,respectively,in verti-
cal and horizontal section,a modification of the
apparatus shown 1n Fig. 1. According to this
construction the generating-chamber consists ot
asingle sphereorspheroid, B', provided with a,

1681(111‘1 A coil of superheatmg pipes, I, is
arranged onthe outside of the generating- cham-
ber, and between the same and the walls of the
apparatus, the lowermost ot which communi-
cates with a steam-supply pipe, G, having a
valve, and the uppermost of whlch communi-

| cates by means of a pipe, R, having a valve,

H’, with the generating- ch&mber Near the -
base of the apparatus is a furnaee, Al, from g5 -
whence the products of combustion rlsmg up-

ward,impinge against the Slll)el'heatlllg coil 1’
and genemtmg -chamber B, and finally pass off
through a smoke-pipe. (Not shown in the
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duced into the generating-chamber by means |
of the pipe D', provided with a valve, J’,which
communicates with the source ot supply, and

the hydrocarbon vapor is carried off by the
pipe E/, whichis provided with apyrometer,I..
The requisite amount of steam having been ad-
mitted by means of the valve & into the

superheater, it receives an additional amount

of heat from the heated gases leaving the fur-
nace, and thus sup erheated flows through the

pipe R to the generating-chamber, where it

meets the oil enter; ing throuﬂh the pipe D’ and
vaporizes 1it.
also attack the carbonaceous resdua of vapori-

zation and form therewith hy« dronen oas and |

o car bonie oxide.
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‘enter the combustion- chamber.
should be made of some highly-refractory ma-

The gas and vapors generated as herein de-
scribed may be burned in the furnace illus-
trated in Figs. 2, 3, and 4, inwhicha represents
the crown of the -furnace, over which flue b is
arranged, through which air enters the com-

bustion-chamberdinacontinuous manner from |
- the source of supply.

pliance consists of a pipe, I, communicating
with the generator, and the pipe W, arrang ed

The vapor-supply ap-

at right angles the_l ewlth, and provided with
N Series -Of downwardly - projecting tubes, f,

having apertures cut therein for the escape of

the gas. The mixing-chamber, in- which the

vapor and air are thoroughly intermixed, con-

sists of a series of posts or pillars, A, armnﬂ’ed
within the passage G,through which these ﬂmds
These pillars

terial, in order that they may absorb and store

up the heat generated by combustion and im-
part 1t to the entering air and vapor. 1 pre-
fer that these pillars shall be arranged in zig-
zag relation to each other, sothatthe entering
vapor and air impinging against the same will
become thoroughly heated and intermixed.

The 1‘1ighly—heated steam will

Ay

}
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The combustion-chamber and appliances for
burning the gas are not hereinclaimed, as they

will form the subject-matter of another appli-

cation for Letters Patent of the United States.
I do not claim herein the combination of the
retort or generating-chamber composed of two

or more communicating spheroidal receivers
and a pipe for the dlrect introduction of the
steam intd the generator; nor do I eclaim the

combination of the generator the pipe forsup-
plying the liquid -hydrocarbons, the pipe for

admitting steam, the pipe for carrying away

the vapor, and the superheater, as those com-
binations form the subject-matter of another
application for Letters Patent filed by me on
the 11th day of June, 1881.

-Having thus described my 111xfent1011 1 claim
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and desire to secure by Letters Patent of the

United States—
1. Inthe apparatus for generating vapor from

liguid hydrocarbons herem descmbed one or
more spherical or spheroidal vapor—.genera.tors
exposed to the direct action of the products of
combustion,and having a steam-induction pipe
-and oil- llldllbtl()ll pipe , exterior to the furnace,

as and for the purposes deseribed.
2. Intheapparatus forgenerating vapor from
liquid hydrocarboens described, the combina-

tion of one or morefspherical-or spheroidal va-

por-generating chambers exposed to the direct
action of the products of combustion, an oil-

60

induction pipe entering the top, a steam-induc-

tion pipe, and a Superheatel communicating
therewith, as and for the purposes desecribed.
In testlmony whereof I affix my signature in-

presence of two witnesses.
HENRY . HAYDE\T

Nifit-nesses: |
| C. S. WHITMAN,
F. M. BURNHAM.
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