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To all whom it MY Conecern : v
Be it known that I, HENRY C. SHIELDS, of

‘the eity of Troy, county of Rensselaer, and

~ State of New York, haveinvented certain new
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and useful Improvemen tsinthe Process of and’

Apparatus for Producing Itluminating and
deating Gas, of which the followingis a speci-

fication, reference being had to the accompa-
nying drawing and letters of reference marked

thereon.
My invention relates to the mede of apply-
ing heat to a mixture of water - gas and hydro-

carbon vapors for the purpose of fixing and:
combining the same, also to the mannerof con-

necting the generator and the superheater.
The drawing represents a vertical section of
the apparatus, showing the various parts of

~'my device.
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Heretofore in the mauufacture of what is
‘known as ¢ water-gas ” two chambers contain-

ing fuel were employed, the fuel in oneof
these being heated by the combustion of the
gases prodnced in the other. This is objection-
able for the reason that the body of fuel where
the gas is produced becomes too highly heated
before the body of fuel in the other is-suffi-

ciently heated for the decowmposition of'steam,
thereby decomposing the hydrocarbonsto-such
an extent as to produce lamp-black. Also,two
cflambers containing fuel have been employed,

‘the incandescent condition of the fuel bemg

maintained by allernating the blast from one
chamber to the other. Thi$ process is also ob-

jectionable on account of the large amount of
atmospheric airbeing admitted during the pro-
duction of the illuminating-gas, and the illu-
minating power of the gas is diminished by the
nitrogen contained in the admitted air.

The object of the first part of my invention

is to remove these difficulties by making sepa-
rate fires in and ‘using separate blasts to each

-chamber, to secure the incandescent condition

of the carbonaceous materials in a short period
of time. The fuel in the generator, being
greater than that in the superheater, requires
the largest amountof heat, while thefuel inthe
superheater, being less, requires lessamount of
heat, and is consequently more quickly heat-
ed; and by theemployment of theindependent |
ﬁres and blasts I am enabled toheatthe bodies

(No model.)

‘|-of carbonaceous material independent of each

other, 4t a-great saving of fuel and time, with-
9 t=] )

-out producing lamp-black or effecting the illu-
-minating property of the illuminating-gas.

The object of the second part-of my inven:
tion, which pertains more tothe manner of con-

‘necting the gencrator and the superheater than
“to-theapparatus as a wholg, is to maintain a

uniform ‘temperature throughout the mass of

‘fuel, and thereby prevent the formation of
-clinker.

A is the gas-genemtor, which consists of a
casing, B, made of ‘boiler-iron or other suita-
ble material, and lined with some suitable re-

'tractory material, C.

D is a space hlled with non couductmw ma-

“terial to prevent radiaiion.

E is the superheater, and- in construction is

-similar to the generator.

I'-is an escape-valve for passqnc of the pro-

“duets of combustion.

G isalever for maunipolating the valve I¥;

"HH, the openings for introducing the fuel to
:.generator and superheater; I1, the-covers for
same ; J, the cutter-bars for securing the cov-
‘ers; K, the bearing and wmtc bars; L, the

doors ; M the ash-| pans; N, the a‘r-valve in
blast- 1)1])0 0/, 0% 0% and 04 theair and gas

valves; P the ‘blast- -pipe to superhe’tter, Q,

the b]dbt p]pe to and gas-pipe from generator;

‘R, 'the 'lower gas-outlet from the generater

S the upper gas-outlet of generator; T, the
gas-inlet to'the snperbeater; W, the oil- plpe,
X, the oil-valve; Y -the gas- outlet of saper-
heater; Z, the hydraulic seal; U and V, the
valves for supplying steam to the top and bot.
tom of the generator, respectively.

‘When it is desired to put this apparatus in

-operation I first build a fire on grate-bars K

in the generator and superheater, the escape-

«valve T and door L-being left open to allow a

supply -of -air to the ‘fuel and fo permit the
products of combustion to escape, as indicated
by the dotted-line arrows marked 2, As soon
as the fires are properly kindled in the gen-
erator and superheater fuel is introduced
through the openings H until filled to the re-
quired height for the decomposition of steam
in the generator A and for fixing and super-
heating the gases in the superheater E.
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the meantime, the: doors Li having been closed,
a blast of ‘air is introdueed through the valve
Niand pipes P and Q' to 'the ashipans of the
generator A and superheater B, : The air then
passes up through! the coal, and ithe products
of combustion eseape: thirough the valves IF
and ‘the blast is continued until ‘the coal or
othercarbonaceous material attains theproper
temperature. | The air-valve N, escape:valves
B, and valves O/ and O? arel then ¢losed and
valve Otin pipe: S opened. | Steam perfectly
superheated isi then admitted to the ash:pan
of the generator through steam-valve Viand
pipe Q, and passes under and up through the
grate:barsand fuel, becoming decomposed,and
the escaping prodacts——water gas—passiout of
the generator through pipe S:and enter: the
superbeater I through pipeT,asindicated by
arrows marked 1, ata very high temperature.
Justiafter admitting steam to-the ash:paniof
the generator, hydrocarbon:oil ior othier sunita-
ble material containing earbon—foriexample,
petrolenm or.irosin—is admitted ito the inlet-
pipe T of the superheater through oil-valve X
and oil-pipe W, asindicated by arrows marked
4, where 'it icomes in:eontact with and 1s:in-
stantly vaporized by the hot igases from the
generator; when the mixed gases, now consist:
ing iof hydrocarbon vapors and the gases pro-
duced | in | the igenerator, are ! passed! down

rthroughitheineandescent fuelicontained in the

superheater, where any carbonic-acid which
may have: escaped through ' the: generator:is
econverted into carbonic ioxide and athorough
combination of: all the gases effected. ' In the
passage of  the gas from theitop of the super-
hreater: to the ash:panand outlet:-pipe Y at thie
bottom of the superheater every particle of it
is brought in direct contact with the incan-
descent fuel, which insures it against conden-
sation and loss of illuminating-power during
storage and distribution, and is also a cheaper
and much more effective way of applying heat
than tbhe methods heretofore employed, such
as passing the gas through retorts or brick-
work heated by radiation or otherwise. After
considerable steam has passed through the
generator A and gas through the superheater
X2, much heat has been absorbed, and it De-
comes necessary to restore it to both chambers.

The proper time for doing so is determined by

the appearance of the fuel, which can be seen
through the bull’s-eyes provided for that pur-
pose. The steam-valve V, oil-valve X, and
outlet-valve O* of the generatorare then closed,
and the escape-valve If, air-valve N, also valves
O’ and O% are opened, and the blast passes in-

to the generatorand superheaterat:the bottom,
and i the proditets of jeombustion then;escape
through valves I until the fuel: in ithe gener-
ator; and the superheater has again reached
the: desired : temperature,  The  aiv-valve N
and valves O/ and 0% are then closed, also es:
cape-valves T and steam and hydrocarbon oil
are admitted; asi before described.; When it
is found that the fuel in: the generator is at &
higher temperatare at its top than it isat the
bottom the steam isadmitted : through;steam-
valve U into pipe S at the top of the gener-
ator; and is forced down through the fuel, the
gasescaping through pipe Q,valves O/ and 0%,
and upthrough pipe R toiulet-pipe T of the su-
perheater, as indicated by the arrows marked
3, when thiehydrocarbon oil is/introduced; and
the balance of :the; manipualation: the same as
before deseribed. ,

In reversing the charges of steam from:the
top to the bottom of the generator;the forma-
tion of clinker is prevented to a great extent,

.asithe temperature; is: kept equal thronghout;

the entire mass of fuel. . 'Thesame role can be
applied ito advantage tothe superheater; but
for convenience: I have only shown: one inlet
and ong outlet.

What I claim asmy invention, and: desire to
seeure by Letters Datent, is—

1.:The proeess of manufacturing: a heating
orilluminating ; gas which consists:in heating
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independently the carbonaccous materialsisi-

muitaneously in aigenerator and a superheater
by separate blasts,and thedirect:internal com-
bustion of the coal: in each generator and su-
perbeater, then: decomposing steam by pass-
inig it through one of the beds of the carbon-
aceous’ material, then carrying the escaping
product—water-gas—forward and mingling it
with bydroearbon vapors, then passing the
mixed gases through the other bed of carbon-
aceous material for fixing the gases,and finally
conducting the same to the hydraulic main or
seal, as hereinbefore set forth.

2. In combination with a gas-generator, the
by-pass pipe R, pipes S and Q, and coennect-
ing steam-pipes U and V, with their connect-
ing-valves, for the purpose of reversing the
direction of steamn into the gencrator and the

escape of gas therefrom, substantially as set

forth.
In witness whereof I have hereto set my
hand this 1st day of November, 1881.
HENRY C. SHIELDS.
Witnesses:
© Wwu. H. HOLLISTER, Jr.,
N. DAVENPORT.
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