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~ ence being had to theaccompanying drawing and

Vapor-gas.

UNITED STATES

121,679

PATENT OFFICE.

THEODORE G. SPRINGER, OF FAYETTE CITY, PENNSYLVANIA.

IMPROVEMENT IN THE MANUFACTURE OF ILLUMINATING-GAS.

Specification forming part of Letters Patent No. 121,679, dated December 5, 1871.

To all whom it may concern:

Be it known that I, THEODORE G. SPRINGER,
of Fayette City, in the county of Fayette and in
the State of Pennsylvania, have invented certain
new and useful Improvements in Illuminating-
Gas; and do hereby declare that the following is
a full, clear, and exact description thereof, refer-

to the letters of reference marked thereon mak-
ing a part of this specification.

My invention relates to that class of processes
and apparatus for the manufacture of illuminat-
ing-gas where hydrocarbon liguids are used as
the material from which the gas is principally
formed; and the nature of my invention consists
in an illuminating-gas formed by the automatic
admixture or combination of a fixed gas or car-
bureted hydrogen and a vapor gas or carbureted
air. It also consists in the process for forming
the fixed gas from hydrocarbon liguids and the
process for automatically mixing or combining
thesame with vapor-gas; and myinvention, lastly,
consists in the construction of the apparatus or
means whereby my process is carried into oper-
ation, all of which will be hereinafter more fully
set forth. _

In order to enable others skilled in the art to
which my invention appertains to make and use
the same, I will now proceed to describe the eon-
struction and operation of my apparatus and the
manner in which my process is or may be carried
into effect, referring to the annexed drawing, in
which-—

Figure 1 is a front elevation of my entire ap- 4

paratus. Fig. 2is a vertical section of the fur-
nace in which the fixed gasis made. Fig. 3 is
an enlarged vertical section of the furnace and
retort in which the vapor-gas is formed, with a
longitudinal vertical section of the apparatus for
mixing the fixed and vapor gases; and Fig. 4 is
a plan view, part in section, of the retortin which
the fixed gasis completed before mixing with the

A represents a furnace constructed in substan-
tially the same manner as is usually done for the
manufacture of coal-gas, with a fire-box, B, un-
derneath, the flames and heat from the fire-box
passing up the sides of the arch of the furnace
through the vents or openings, as shown in Fig.
2. In the furnace A is located a retort or tor-

tuous tube, C, one end of which communicates

with a vertical pipe, D, said pipe passing through
the furnace and as far down in the fire-box as
may be desired, the lower end of the pipe being
closed. In the upper end of the pipe D is in-
serted a nozzle, a, having a very small orifice,
throngh which the hydrocarbon liguid is fed into
the pipe D. The hydrocarbon liquid is contained
in the tank G, which is connected with the noz-
zle a by a flexible or other tube, E. The liquid
may be forced, by pressure or otherwise, from the
tank G through the tube and nozzle into the ver-
tical pipe D. It comes out through the orificein
the nozzle in drops, and each drop as it falls from
the nozzle goes down in the center of the pipe D
without touching the sides of this pipe. The pipe
D forming a part of the retort being heated to
the required degree, the drop of hydrocarbon lig-
uid is, during its passage down said pipe, ex-
panded and transtormedinto gas beforeit reaches
the bottom of the pipe. The gas thus formed is
drawn by suction through the remaining part of
the retort C, and during its passage through said
retort any particles of the hydroearbon liguid
which while in the pipe D may not have been
completely transformed into fixed gas are thus
transformed. The suction necessary to draw the
gas (carbureted hydrogen) through the retort C
is ereated by means that will be hereinafter de-
seribed. The outer end of the retort C, as well
as the curves of the same at the front side of the
furnace, are provided with caps & projecting
through the front side of the furnace for the pur-

ose of cleaning out the retort when necessary.
H represents another furnace, in which is an or-
dinary retort, I, to be filled or partially filled with
water. Through this retort passes a coil pipe, J,
one end of which passes up through the top of
the retort and the other end through the side of
the retort and turnace, and this end of the coil
is, by a tlexible or other pipe, connected with a
tank, K, at or near its upper end. This tank con-
tains hydrocarbon liquid, which is fed up through
the coil J by hydraulic pressure, a water-tank, L,
being elevated to any suitable height above the
other tank and furnace and connected by a pipe,
M, with the hydrocarbon-tank K, said pipe M en-
tering both of said tanks at or near their lower
ends, as shown in Fig.1. Theliquid may be fed
by other means, if so desired. By this means
the hydrocarbon-liguid is fed at equal pressure
through the coil J in the retort I, where it is con-
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verted into vapor, and this vapor passes through
a very small orifiec in: the: apper el of the eoil
into the mixing-tube N.
orifice in the emd ot the coil. and inserted in the
mixing-tube, is
which: should. be: about: thirty-six times larger
than . that. of said oritice. - The . vapor passing
through this oritice and into: the pipe O creates
a suction to draw inthe atinospherie air through
a tube or opening, dp which -enters the mixing-
tube N between the end of the coil and the end
of the pipe O, thus mixing: the hydrocarbon va-
por with the atmospherie air, forming v apor-gas
or carbureted.airy  But at the saind time us the
suction is formed todraw in-atmospherie airsue
tion is also by the same means formed to draw
the fixed gas—carbureted hydrogen—formed in
the pipe D and retort O througlia tube, P, into
the: mixing-tube, said tube: I* entering: the mix-
ing-tube directly opposite. the tube-opening d
through which the  atwospherie: aiv is drawn,
thus mixing the carbureted hydrogen with the
carbureted air, producing a: superior - iHuminat:
ing-gas, whicl is condueted throngh the pipe O
to the gas-older. . Iie the mixing-tube N isa
screw, 1{ by which to regulate the “How of vapor
1:111‘011011 tlw coil J. 4

My proeess for mdhing this illuminating-gas
thus: consists of three separate operations: First,

a pipe, O, the inner diameter of

Bireetly opposite this |

the making of a fixed gas—carbureted hydrogeni:

second, the making of 'a vapor-gas—c; whureted
air; and third, the mixing or combining the two
gases into one.  The fixed was is made by feed
ing the hydrocarbon liquid dirvectly.into a red-
hot retort; or o retort heated to thenee essary de:
gree, Hitherto it has: heen considered that by
feeding the hydrocarbon liquid direetly into the
retort destructive distillation would ensue; and
S0 it does, it no means were provided for the re-
moval of the gas as rapidly as it is formed.
Henee it has been the custom to convert the hy-
drocarbon liquid into vapor first and then feed-
ing the vapor to the retort or surface,

But by -

the suction from the mixing-tube a vacumm or

partial vacumn is formed in the retort, so that
the gas is withdrawn from the same almost as
f‘lbt as it is ereated, thereby preventing destroet-
ive distillation, and thus «n.lhlmg me to feed the
liquid direct into the retort without first convert-
ing it into vapor. By mixing the fixed gas or
carbureted hydrogen with the v VADOI-@as or car-
bureted air an illmminating-gas is formed which

Lhave found by practical experiments to: e far
sup *rior to those hercetofore used.

II wvingthustully deseribed my invention, what
I elaim Q8 1eW, and desire to secure Dy Ltttcl‘.s
Patent,

I. Fevdin @ hydroearbon liquids inte: a:vacutim
or-partial vaenum formed ina retort heated to a
suflicient degree to decompose tlie liquid and form
a fixed gas, substantially for the purposes herein
set-forth,

2. Feeding hydrocarbon liquids directly into a
vaeuun or lmltml vacuum’ formed: in' a retort
heated: toa suficient degree to decompose -the
liuid and dorm a fixed gas, and: withdiawing
said fixed gas from the vetort in the same:ratio
as the Hanid is fedin, by means of a vacuum or
partial vacuuan ereated and maintained in the re-
tort by continual suction, substantially as herein
set forth,

3. Inadecomposing-chamber or retort heated
sufficiently hot to: eonvert hydrocarbon liquids
into a fixed gas, producing a vacuum or partial
vacumi, and: continuing the same while the lig-
uids are being introduced, by ereatitig a ‘constant
suetion on:said ichaniber or retort; snbstantially
for the purposes herein set torth.

4. Feeding hiydrocarbon liquid:to:a gas-retort
by hydr 1u]1<, pressure,: substantially as hérein
set forth.

o. 'The eombination of the furnace Ay retort C
with capsio b and nozzle ¢, all: constricted ‘and
arranged substantially as and 1()1‘ the purposes
herein set torth,

6. Fhe mixing-tube Niwithi - end: of* ¢oil J, air+
inlet: dooutlet: O, and tube Pconnecting with the
retort (O, oall eonstrocted and - arranged as de-
seribed, to ereate and maintain a vacuum in the
retort and mix the fixed gas with the vapor-gas,
substantially as herein set forth.

©. The combination of the fuwrnaces A I, re-
torts (' I, tunks G K L, coil J, mixing-tube N,
and conneeting-tubes 15 M P, all construeted and
arranged substantially as and for the purposes
herein set forth,

In testimony that I claim the foregoing I have
hereunto set my hand this 11th day of November,
1871

THEODORE G. SPRINGER.
Witnesses:
. L. EVERT,

Epy. I'. BRowx. (66)
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