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February 14, 1887; and my object is more par-
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~ section on line « x, Fig. 1, with the coal-dust.
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brick with linings of fire-brick resting upon
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of illuminating and heating gas by utilizing
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To all whom it may conceri:

Be it known that I, JouN L. STEWART, a
citizen of the United States, residin gat Phila-
delphia, in the county of Philadelphia and
State of Pennsylvania, have invented certain
new and useful Improvements in Apparatus
for the Manufacture of Gas; and I do hereby
declare the following to be a full, clear, and
exactdescription of theinvention, such as will
enable others skilled in the art to which it
appertains to make and use the same.

L'his invention relates to the manufacture

low-priced carbonaceous fuel in the form of
dust or slack and eheap hydrocarbons—such
as cruae pefrolenm—in a cupola-generator
provided with numerous brick-work Aues.
This invention embraces certain improve-
ments on the apparatus described in my ap-
plication bearing Serial No. 227,537, filed

ticularly to provide a eonvenient arrange-
ment of devices for feeding carbon-dust to
two generating-furnaces; to provide for heat-
Ing air and superheating steam by escap-
ing hot products of combustion and hot gas,
to provide for heating the generators and de-
composing steam with cheap crude hydrocar-
bon oil, as well as with coal-dust, and to pro-
vide for generating gas continuously and send
a constant flow thereof to a metallurgic or |
glass furnace, or other place of consumption.

- The matter constituting my invention will
be defined in the claims.

In the accompanying drawings, Figure 1
represents an elevation of a pair of cupola
generating-furnaces and connecting steam-
superheaters and fuel-feeders, partly in ver-
tical section. Fig. 2 represents an elevation
of-the generators and a vertical section of the
tubular air-heater, the steam-superheaters
beingomitted. Fig. 3represents a horizontal

feeder removed. Fig.41isan elevation of the
seal-box and lower portion of the superheater.
The cupola-furnaces A A’ are built up of

masonary foundations, and they are covered
with tight jackets of riveted boiler-iron.
The description of one cupola-furnace will |

| suffice for both. The usual f-uel-ehmnber B,

grate and ash-pit b are. provided at the base
of the cupola, and doors are provided in the
wall above and below the grate. The grate
1s preferably made hollow and provided with
a steam or water inlet pipe ¢, so that steam
or water may pass through it on the way to
the superheater I or I’, thereby cooling the
grate and heating the steam or water. A
steam-supply pipe ¢’ opens into the ash-pit.
T'he decomposing and converting chambers C
C” are composed of successive brick arches
closely superposed one above another, and
formed of large triangular brick or tile m/’,
extending from the circumferential wall to
the central hollow key-brick M. The tile are
preferably made solid and set a sufficient dis-
tance apart to form narrow radial openings
¢ between them. They rest at their outer
ends upon the beveled brick of the wall, and
at their inner ends in vertical erooves m in
the central hollow key-bricks M, whereby
they are securely held in place. The key-
bricks being hollow, they form a central
vertical flue. The tiles m’ are set in ver-
tical lines, one above another, in the success-
ive arches, so as to form numerous vertical
flues through the decomposing and convert-
ing chambers. A combustion-chamber K is
provided above the fuel-chamber, and simi-
lar combustion-chambers K’ IX’” are provided
above chambers C’ C'” for receiving the coal-
dust, air, oil, and steam. The cupola is pro-
vided at top with a large neck or passage o’ :
closed by a lid z. A fuel and firing opening
Y, having a closing-lid, is provided in the wall
of chamber I, and a similar opening and lid
may be provided in the wall of chamber IK’.
T'he annular air-blast and dust-feeding pipe
D connects by numerous short branch pipes
. with combustion-chamber I, and pipe D
has connecting with it the air-blast pipe U,
having valve wu, Fig. 3, leading from main
blast-pipe T. Pipe N, having valve 7, COIl-
nects the carbon-dust box L with pipe U. A
second pipe N, having valve n, connects the
opposite end of dust-box I. with blast-pipe
U’, leading to annular pipe D’, having nu-
merous pipes «’ opening into the combus-
tion-chamber of cupola A’. In the wall of roo
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and dust-feeding flue E is formed and pro-

vided with slots or narrow ports ¢, leading

through the wall into combustion- chamber
K’. Blast-pipes V V' lead from. blast-pipe
T and: connect with the annular flues E in

both furnaces, and dust-pipes N’, having

IO

 valves n'’, lead from opposite ends of dust-

ply pipes S connect
and W W’ just back ;
dust-supply pipes N’/ for injecting the dust |
In the

20

valve n/, lead from opposite ends
1.’ and connect with pipes V V’. Blast-pipes
W W’ lead from blast-pipe T and extend into
pipe F, leading into chamber I '7 at the tops
of the cupolas, and dust-pipes N"/, having

box L/’ and connect with pipes F and W W’
Valves k % are applied to pipes W W’ toshut

off the supply of air, which is not usually re-

quired at the top of the furnace. Steam-sup-
with pipes U U’, V V7,
of the connections of

when it its required to make gas.
carnaces the ends of the horizontal pipes I

are turned up to form nozzles F’, whereby

dust, air,and
T near the generator, so as to shut oft connec-
tion with one generator while dust and alr

36

the dust is better distributed and showered

by the steam or air. The pipesfor delivering
steam are provided with valves

are being supplied to the other, when desired.
The feed-boxes L L/ L/” are provided attheir

hottoms with troughs o,in each ot which 1s
journaled -a screw conveyer

[, composed of

comparatively narrow blades spirally twisted

35

around the shaft and connected thereto by
radial spokes. This form of conveyer keeps
the carbon-dust stirred up and prevents pack-

ing and clogging. The projecting end of the

shaft of the conveyer is provided withalarge

. 4.0

cear-wheel p. A shaft /" 1s ] ournaled a short
distance above trough o, and carries a pinion
r, which meshes 1nto gear-wheel p. It also
carries the two outer loose pulleys 2’ and
the middle tightorfixed pulley v. A straight

belt 22 and a crossed belt y’ are arranged

45

upon the pulleys and upon pulleys of a driv-
ing-shaft, and belt-shifters are provided, so

that by placing the straight belt on the tight

pulley the spiral conveyer will be turned in

" one direction and feed into one generator,

50

and by shifting the straight belt and placing

the crossed belt on the tight pulley the con-

veyer will be turned Iin the other direction |

and feed into the other generator. The two

wenerators can thus be conveniently fed at

55

boxes for more convenlently

6o

- boxes,
generalor

05

one level from one box with one set of gear-
ing. The gear-wh eels and pulleys are ar-
ranged alternately upon.opposite sides of the

nection with the main driving-shaft. Small
oas-pipes f f’, provided with valves lead
from the generators to the top of the dust-
50 as to equalize the pressure in the
and boxes, whereby the dust will
fall by its own

tributing feed-pipes when making gas. Pipes

and valves ¢’ lead from the air-blast pipes ! may

K’ the annular blast | to the dust-boxes

of dust-box |

| with tight iron jackets.
| ing pipe is either made In the formof a coil 7,

straight pipes 7/,

making con-

gravity into the blast or dis- |

to equalize the pressure
when heating up the cupolas by the compus-
tion of dust with air. The dust-boxes are
made gas-tight and have tight-closing lids.
Oil-supply pipes J, having connecting steam-
pipe j, open into the chambers K K’ K" of
the cupola to supply oil either for burning,
and thereby heating the brick flues in cham-
bers C €7, or for decomposition with steam
in making water-gas. Separate air - blast
pipes X X/, as shown, connecting with cham-
bers K, may connect with all the combus-

| tion-chambers to insure a sufficient supply
{ of air to burn both the earbon-dust and the

oil. The gas-take-off pipe G leads from the
base of the cupola, either just above the
orate or below it,-as shown, and extends to
the top of the superheater I, and a pipe P
leads from the bottom of the superheater
into seal-box Q. Thesuperheating-chambers
I and I’ are preferably built of brick, covered
The steam-conduct-

in the form of a series of
as in chamber 1. The
straight pipes open into boxes at both ends
of the superheater.
ing hot gas circulates around the -steam-con-
ducting pipe. A blow-off pipe and valve I?
connect with the bottom of chamber 1’ fordis-
charging water of condensation.
lar air-heater I 18
tubes h, connecting at top with box I/ and at
bottom with box h’/. Pipes R R’, having
valves q ¢/, connect the tops of the cupolas
with box // and conduect thereto hot products

a8 in chamberl, or

of combustion. The waste partially-cooled

products, after having passed down through
tubes /1, pass from box A’/ into the fiues of
coal-drying floor Y. The cold-air-inlet pipe

M’ connects with the bottom of heater H, and

outlet-pipe M’/ for hot air connects with the
top thereof and with the vertical pipe'l, from

which various branch pipes lead to the com-

bustion-chambers of the cupolas. Gas-take-
off
cupolas to the steam-superheating chambers.
Wet and dry scrubbers Z Z’ are connected
with pipes leading from the seal and wash

boxes for cooling and purifying the gas. The

fues of the coal-drying floor have ports or

openings at the ends, so that they may be
cleaned. The coal-dust is preferably dried
on the floor Y before being supplied to the
feeding-boxes, as it may then be uniformly
fed without clogging. | .
In operating the generators lids z are
opened, a fire is first kindled 1in each cham-
ber B B’ and fed with coal till a body of ig-
nited fuel is formed in each chamber. The

fire is urged by an air-blast and the resulting

gaseous products are burned by air-blasts ad-
mitted to chambers K and K’, thereby heat-
ing the brick-work in chambers C C'.  After
the bed of fuel is well ignited carbon-dust
be blown in with the air-blasts and

pipes G’ may lead from the tops of the

70
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burned in chambers K K’
quent periods of heating up chambers ¢ C/, 1
usecarbon-dust or cheap crude oil forsuch pur-
pose, as the operation can be performed more
economically with such fuel than with the hard
lump-coal used in the fuel-chamber B. The
oil for combustion is blown in by steam-jet or
by steam and air and care is taken to admit
sufficient air to secure complete combustion.
The oil may be first vaporized in a still and the
vaporsupplied to the cupola either forheatin o
up or for decomposition to make water-gas.
When bituminous-coal dust is blown by an
air-blast through pipes D d, a long flame ig
produced and gaseous products are given off
which require a second supply of airin cham-
ber K’ to produce complete combustion.
Under such circumstances, therefore, little or
no dust should be supplied with the blast
through flue E. If anthracite dust only is
used, it should be supplied to and burned in
both chambers K K’. The decomposing-
chambers C C’ being properly heated toa bigh
degree of heat, the air-blasts and the dust-
supplies from boxes L I are shut off. Then
carbon-dust is admitted from box L’/ through
pipe N”" and valve »n’’ into horizontal pipe I
and discharged by a steam-jet through the
upturned nozzle E’, from which it is dis-
tributed in a shower over the tops of the ver-
tical flues in chamber C’.  The mixture of
dust and steam passes down into the highly-
heated Aues ¢, where the steam is decomposed
with the formation of carbonic oxide and hy-
drogen. Hydrocarbon oil may be sprayed in
with steam instead of dust, or both the oil and
decomposition
of the steam. ¥When the heat is high and de-
composition active, steam and dust and oil
may be admitted into chamber K’ as well as
chamber I{. The gases pass down through
the bed of incandescent fuel, where any car-
bonic acid present is converted into earbonic
oxide, and any vapor is converted into fixed
gas. The hot gas passes off through the
superheating - chamber and superheats the
steam passing through the coil or series of
pipes. The superheated steam passes to the

Supply-pipesof the cupola for blowin gthe dust

and oil.  While water-gas is being made in
one cupola the otherone is preferably heated
up by the combustion of dust or oil admitted
into its chambers K K’. The hot products of
combustion pass off through the tubes of the
air-heater, while air delivered by a blower
circulates around the tubes and is heated and
then flows to the furnace to cause combustion
of the fuel.

Illuminating-gas may be made by passing
steam up through the bed of fuel, where it is
decomposed, carbureting the resulting gas
with oil or vapor admitted above the fuel in

chamber K or K’, and combinin g and fixing
the carbureted gas in econtact with the hot
brick-work in chamber C or ¢'. While steam
1s passed up through the bed of fuel steam |

‘through pipes

At the subse- ! and bituminous-coal dust may be blown in
D d and be decomposed in -

chamber C. The bituminous dust will yield
rich carbureted hydrogen gas, so that a fair
illuminating-gas can be generated without
admitting any oil; butif a gas of ‘high candle-
power 1s desired oil or oil-vapor is admitted
either in chamber K or ', and the gas is
fixed by passage through the heated flues
above. When the gasesare passed up through
the cupola, they are conducted off through
pipe G” at the top. |

Superheated steam, carbon-dust, and oil or
oil-vapor may be mixed together in combus-
tion-chamber K above the fire and passed
down through the fuel or up through the
heated flues above and decomposed. Steam
alone may be passed down through the heated
flues in chambers C C’, and thus highly su-
perheated, and then be mixed with earbon-
dust and oil, or either one,in chamber K and
the mixture passed down through the incan-
descent fuel for decomposition.

In the operation of heating up the cupola
the supply=of earbon-dust is properly regu-
lated and adjusted to the air-supply, so that
1t may be completely burned. The supply of
carbon-dust oroil is also adjusted to the steam-
supply, so that the quantity of carbon shall
be ample to produce decomposition of the
steam. Any excess of carbon fed in with the
steam will be deposited upon the bed of fuel
and utilized when heating up the decompos-
ing-chambers.

ing circumstances and conditions,

Having described my invention, what I
claim, and desire to secure by Letters Patent,
18— |

1. The combination, with two adjacent cu-
pola gas-generating furnaces provided with
annular dust-distributing flues, of a carbon-
dust-feed box connecting with the dust-dis-
tributing flues of both cupolas, a spiral con-
veyer in said feed-box, and means for actuat-
ing and reversing the conveyer to feed the
carbon-dust to either furnace at will, substan-
tially as shown and described,

2. T'he combination, with a cu pola gas-gen-
erating furnace, of the horizontal carbon-dust-
supply pipe extended into the top chamber
of said furnace and having its end turned up
therein, and supply-pipes for steam and air
connecting with said dust-pipe, substantially
as and for the purpose deseribed.

5. The combination, with a cupola gas-gen-
erating furnace having annular dust-distrib-
uting flues communicating with the combus-
tion-chambers in said furnace, of a carbon-

dust-feed box, a horizontal conveyer located

i said feed-box,
ing said feed-hox
annular dust-distributing flues, a tubular air-
heater connected with the outlet-pipe of the
furnace for products of combustion and hav-
Ing separate vertical passages for gas and air,

a horizontal pipe connect-

o

My generators can thus be.
operated 1n a variety of ways suited to vary-

and conveyer with the said
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a pipe leading from said air-heater to the an- |  Intestimony whereof 1 affix my signature in
nular dust-distributing flues of the cupola, } presence of two witnesses. |
the separate steam-superheater, the gas-take- ' | JOIN L. STEWART
off pipe connecting the cupola with the super- | | T ' o

5 heater, and a steam-pipe leading from the | Witnesses: | | |
superheater to the cupela, substantially as |- CHAS. MATHEWS, Jr.,

shown and described. | . ErLra C. NEWBOLD.
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