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UNITED STATES

PATENT OFFICE.

JOHN L. STEWART, OF PHILADELPHIA, PENN SYLVANIA.

'APPARATUS FOR MANUFACTURING GAS.

- SPECIPICATION forming part of Letters Patent No. 333,693, dated January 5, 1886.

Application filed June 25, 1885,

Serial No

. 169,732. (No model.)

To all whom it may concermn: --

Be it known that I, JoAN L. STEWART a
citizen of the United States, residing at Phlla-
delphia, in the county of Ph]ladelphm and
State of Pennsylvania, have invented certain
new and useful Improvements in Apparatus
for Manuiacturing Gas, of which the foliowing
1s a specification, reference being had therein
to the accoinpanying drawings.

- T'hisinvention relates to apparatus for manu-
facturing heating and illuminating gas in an
economical manner; and the apparatus em-

braces a number of improvements in construc-

~ tion,whereby it is adapted for a variety of op-

15

erations, and for prodacing gas by a number

of modified processes, so that it may be oper-
ated 1n the most economical and suecessful

- manner to produacethe desired quality of gas,

20

according to circumstances.

The particular 1mprovements in the appa-
ratus constituting my invention herein Wlll be
defined 1n the Cld,lmS

The process and method -of operating de-
seribed in this application are made the sub-

25 jeet of a separate application bearing Serial

20 of the forms of apparatus.

No. 168,822, and "I(,d June 15, 1885.
- The accompanying dl.;lwlnfrs represent my
improved apparatus.

Figure 1 represents a side elevation of one
Fig. 2 represents

- a vertical transverse section of the generator

- plan view of the apparatus.

35

- some pecualiar features of construction.

jacket generator.

Fig. 3 represents a

Fig. 4 represeuts
a vertical longitudinal section of the appara-
tus: with a modified arrangement of parts.
IYig. 5 18 a horizontal section.of the water-
Bigs, 6 and 7 are sectional
detall views of parts of the apparatus. Fig.
8 represents a side elevation of the apparatus,
of modified construction, partly in section,
Fig. 9 represents a double set of apparatus,
partly in front elevation and partly in verti-
cal transverse section. Fig. 10 represents a
plan view of a double Set of the apparatus
shown in Fig. 4. Kig. 11 represents a plan
view of the double set shown in Fig. 9. Fig.
12 represents the apparatus partly in: vertical
section and partly in elevation, and showing
Figs.

and o1l still or vaporizer.

c0 13 and 14 are sectional detall views, on an en-
larﬂred scale, of the tubular pr OJectlonS for sup

porting the fuel or the fire-brick lining of the
furnace.

"The process will be fully set forth in the
desceription of the operation of the apparatus.

A convenient and simple form of apparatus
1s illustrated in Figs. 1, 2, 3, and 4, in which
the fuel and generating chamber A is formed
by two casings or jackets, » ¢+, of riveted plate-
iron, placed one withinthe other, so as to form
a water-space, ¢, between them. They are se-
cured by stav-bolts, and are arched at the top
to form the shell of the horizontal boiler C,
which freely communicates with the water-
space ¢ of the jackets. The casings forming
the walls of the furnace are made rectangular
in cross-section, as shown in Fig. 5, and the
horizontal tubular boiler Cis joined onto them
at the top, In a manner similar to that used in
the construction of locomotive-boilers and fire-
boxes. Water-tubesa, forming the grate-bars,
connect opposite sides of inner jacket, #, so
that water may circulate through them, as de-
scribed and claimed in aseparate application.
Ash-pit D has anopening for removal of ashes,

&e., closed by a tight door, D', and has con- -

necting with 1t air-blast pipe V, steam-pipe %,
and gas-outlet pipe I, leading to h)dlauhc-
seal box I  PipeI and box 12 are omitted
from Fig. 4, but are shown in Figs. 1, 2, and 9.

Stoke-holestare formed at various points inthe
jacket-walls from near the base of the fuel-
chamber tonear its top, and are closed by plugs
or caps t. Short pieces of pipe or sockets b,
closed attheir projecting ends and openattheir

33
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70
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attached ends, arescrewed into openings in the

inner jacket and in the strengthening-plates
v", riveted to such jacket. (See I'igs. Hand6.)
They are placed at ditferent heights in each
of the side walls, and being hollow will be
keptsufficiently cool and prevented from burn-
ing off by the circulation of water.
bular projections are made oneor more inches
long and project far enough 1unto the furnace
to support the fuel and prevent it from pack-
ing injuriously down upon the grate-bars, and
they may be formed with flanges and secured
by rivets to the inner jacket. These tubular
projections also serve an important and use-

ful purpose in assisting to fracture the coke,

particularly when bituminous coal 1s used, as

| such fuel, by its weignt, will settle in the cen-

Q0

Such tu-

05

100
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- tral portion of the furnace first, thus break- |

grate-bars and below the surface of the fuel,
-Ing away from the portions supported upon

it is desirable before turning on the same to

I

- ceured..

- ranged at different pointsin the cir cumference

and height of the walls of the fuel-chamber are

important features, especially where a fixing- |
:chdmber or "‘stE‘d;Hl b01ler ]S ]Jlaced above the.

- | or plpe e’ and lead to a condenser W thh s
| in communieation with a receiving-tank, for -
‘the purpose of relieving the Stll of an ex- go
cessive pressure of vapor, and at the same time
~condensing and saving any vapor that may
-escape, as shown, described, and claimed ina
| Sepz‘m ate: applleatlon- e .
The geunerator Shown in: Flgs 1, 2, and 3 95

the short pipes. By a suitable arrangement

~of the number a,nd length of the tubular pro-

jections the generator can be operated with a

- much deeper bituminous-coal fire than it oth-
- erwise eould, as they will keep the fuel loose
- and prevent pa,cking, so that the air and steam
- will pass through the same more freely. -

10
- operated to break up masses of fuel, and the |

projecting tubes b, the whole body of fuel is
- readily kept in condition for the fr ce passage |

By

| ‘These stoke holes or openings ¢, ar-

bleakmu up the (.,aked fu.el, an_d_ the _opemngs-
‘must thelefm(, be provided for the insertion
of bars at-various points in the circumference:
of the fuel-chamber from near the grate-bars
to near the top of such chamber. |
.dome U h‘winn asafety leve 2y rises fmmz

......

Plpe K conneefs by a bmneh

o :w1th the top of the fuel chambel thmuah the
' i : : 35

40

1§ provided with smoke- ehamber Y, hzwmn‘
a smoke-escape passage, ¥/, (see Fig, 4 ,) which
may be tightly closed or opened by cap «.

The generator is supplied with hydrocarbon-

o1l vapor, or hot oil by still or vaporizer E.
Such still I 1s construected like a tubular boil-
er, having a vapor-dome, ¢, and is set in fur-
nace E'. Pipeé, having a valve and connect-

5 ing with the top of the dome, connects with

plp@J,Wthh connects with ver tical pipe f, and
from this pipe branch pipe ¢ leads to the top

through the whole mass of fuel. _
‘adapted to stand a high pressure, and vapor
‘18 accumulated in it under pressure, tobesup-

means of bars inserted inthestoke-holes ¢, and | plied in the desired quantlty to the generator.

} pressure in the still into the geuerator when

| aud Openmﬂ* the Vcﬂve Ofplpe e’.

A steam--

cup and cone valve o
| Lu - Such generator also hasa,ﬂ*as outlet pipe, 100

first run a stoking-bar through the pipes &, 70
‘plugs m being removed for the purpose, and
thus opening passage-ways in the fael, in or-

der that the vapors may be better distributed
Oil-still Eis

It has an oil-outlet pipe, €, provlded with a

valve extending through the dome down to o
‘near 1its bottom, and connecting externally 8o
~of air and steam or gas uniformly through its |
entire area, and improved results thereby se- |

with pipe g, leadingto the generator. Heavy
residual o1l 18 forced and sprayed by vapor-

desired by partly closing the valve ot plpe e’

; has an outlet- -gas pipe, H, at the top, connect-

| 1ng by a dip-pipe dlrect]y with hydraulic seal-
__Steam plpe K and K lea,d t@ the lntermr of |

o E'the'ftunace

bm{ L, and the dip-pipe 1is provided with a
for closing its end in box -

I, connectmw the ash-pit with seal- box 12 N
medium of gastake-off pipe H. Therearend | o

pipe I also having a cup and cone valve.
of the boiler is supported on a column, 9, and:

Pipe I’ con nects box L, with the upper part of

the tubular water-heater G, and pipe I’ con-
nects box I with box L, opening above the
water-line therein, as shown so that gas may
be conducted from either box to the heater by
properly operating the valves in pipes H and
I. The water-heater G, wash-box N, and
secrubber U are of the kmd shown in sectlon in
Fig. 4. The generator and boiler, in the ap-
palatus shown in Fig. 4, are constructed and
provided with connections mainly like those
in Fig. 2; but in Fig. 4 the rear end of the

I1IO

of the fueland generating chamber A. Branch boiler is connected by a gas-outlet pipe, I, 115
g’ leads to the middle portion and branch ¢” | directly with the top of the heater (1, pipe I
50 ieads tothelower portion justabove the gmte being provided with a valve, 7. The ash-pit

These oil-vapor pipes conneet with the fur-
nace, as shown 1n detail view, Fig. 7. Yapor-

pipe ¢’ connects with the short horizontal pipe

of the generator may also have a gas-outlet
pipe. though none is shown. Heater G has a
water- supply pipe, {, at its base, and outlet-

120
~ h, which opens into the fuel-chamber, and has | pipes o o leading from lts top to ‘the boilerC,
55 at, itsouter end a removablé cap orplug, m, and | and an air-vent pipe, 0", leading to the steam-

a steam-pipe, k", baving a valve, ¥/, eonnects space of the boiler. Valves P and p’ are ap-
w1th pipeh Justback of the Vapor plpe where- | plied, respectively, to pipes o’ and o”. The
by .oil-vapor or hot oil may be blown | wash-box has a man-hole closed by a tight- 125

. into the generator by a small jet of steam. | fitting lid, n, and it has an overflow- -pipe, u,

60 One or more vapor - pipes h connect with 'connecblng w1th trap «. Gas-outlet pipe T
the generator at each level for better distribut- | leads from the top of the serubber, and water-
ing the vapor in the tfuel at the particular | pipe S, with a rose-head, supplies ‘water to the
level where 1t is admitted Pipes & lead from | top of the scrubber. Fig. 10 1illustrates in 130

65

vapor- pipe ¢, pipes /' lead from pipe ¢”, and
pipes A" lead from pipe ¢”" intothe fuel-cham-
ber. When the hydrocarbon vapor or steam

1S 1ut10duced 1nto the fuel-chamber above the i

plan view a double set of theapparatus shown
in Fig. 4, except that the two heaters G are -
connected by pipe N’ with a single serubber,
U. Oil-still E is placed between the gener-
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ators for supplying both of them, Or it may be |

located 1n any convenient safe place.

In the modified form of apparatusshownin
Figs. 8, 9, and 11 a superheating or fixing
chamber, B.filled with perforated brick arches,
18 built in the generator between the fuel and
generating chamber A and boiler C. An ad-
ditional gas-outlet pipe, H', connects the top

of the fuel-chamber with seal-box I/, and the
additional pipe I* connects box L/ with box L,
into which leads pipe H from the top of the

generator above the superheater B, so that

. three gas-outlet pipes lead from the different

15

20

23

the ash-pit.

1nto the furnace.

portions of the generator, as shown. Steam-
pipe K’ connects by branch pipes with three
different portions of the furnace—viz, at the

top of chamber B, above the brick-work; at

the top of chamber A, above the fuel; and at
the base of chamber A, below the fuel,or with
Steam-pipe K may also connect
with vapor-pipe f, sothat steam may be passed
through any of the vapor-pipes into different
portions of the furnace. Steam-pipe K, orits
branches, may connect directly with the gas-
outlet pipes H, H’, and I,for conducting steam
Overflow-pipes v connect
the hydraulic seal-boxes, opening into such

- boxes slightly below the tops of the connect-

30

35

40

- from pipe ftoinlet-pipes #’”,above chamber B.

45

50

ing gas-pipes I’ I®. - Therear end of the boiler
C has a smoke-escape passage closed by cap
2, -and also connects by pipe H* with seal-box
L#, which is connected by pipe C' with the top
of heater G, as shown in Figs. S and 11, so
that products of cowbustion, after passing
through the boiler, may be passed down
through the tubular heater and escape by a
pipe (not shown) leading from the base there-
of. PipeN’connectsthe baseof heater G with

~ the base of the secrubber U. (See Figs, 8 and

11.) Theheaters andscrubbers may have out-
let-passages at the top closed by tight-fitting
capsx. An additional vapor-pipe, ¢*, extends

The hydrocarbon vapor or oil may be blown
1n above the superheater,and at other parts of
the generator,by a jet or jets of water-gas un-
der pressure, 1nstead of steam, mentioned with
reference to pipe k", Fig. 7. The pipe for
water-gas should be connected to steam-pipe
k’, or directly to pipe 4. The air-blast pipes
V connect below the grate V' at the top of the

- fuel-chamber and V* at the top of superheat-
- ing -chamber I, whereby gaseous products

SN

resulting from combustion of the fuel may be
burned both below and above the chamber

B. By arranging the boiler horizontally and

placing an opening aund tight-fitting door in

- the wall opposite the ends of the tubes such

tubes may bereadily cleaned. Fuelis charged

into the furnace through the opening closed

by door d. ' _
The apparatus shownin Fig. 12 is provided

- with superheating or fixing chamber B, and

05

the fuel-chamberis provided at a suitable dis- |

tance above the grate with a circle of tubular
projections, b, secured in the metal casings or

-

-~

the furnace. These tubular projections are
hollow, and are kept cool by the circulation of
water from spacec. They can be cheaply con-
structed, and arereadily applied to the jack-

70

ets for supporting the lining. They may be -

constructed and applied as shown in Fig, 6;
orthey may have openings near their bases, and
be screwed through the inner jacket, so that
their bases shall abut against the inner surface

75

of the outer jacket, asshownin Fig. 13, for stay- -

ing and strengthening the parts. To secure
still greater strength and rigidity of construec-
tion, the tubes may be provided with raised
screw-threads, be perforated near the base, and

have their outer ends closed by serew-plugs &7,

30

as shown 1n Fig. 14. With this construction

openings are made in both jackets and serew-
threaded and the tubes screwed in from the
outside of the furnace. The gas-outlet pipe I

leading from the ash-box is provided with a - -

!

valve - box, m’, having a hollow perforated
valve, j',connected toahollow stem, 7, passing
through a stuffing-box. Stem j connects at

1ts upper end, by a jointed or flexible pipe,

with a steam-pipe, k', whereby the valve may

OC

be kept cool by steam, as described and

clalined 1n a separate application filed by me.
Air-blast pipe V connects with pipe I below
the valve-box, or at other convenient location.

95

Gas-pipel’leads from the valve-box tothetop

of water-heater G, and such pipe has at its
lower end a pendent drip-chamber, ¢, having
at the bottom a hand-hole, ¢/, and, if’ desired,
a trap escape-pipe. Pipe 1’ is also provided
with a wrought-iron water-jacket, O, and the

water-space thus formed is connected at the.

top with heater G by pipes 0 o', and at the
bottom with the water-space ¢ of the furnace
by pipe O. The advantage of this construe-

tion is that it equalizes the expansion between

the generator, stand-pipe, and water-heater.
Gas-pipe N’ connects wash-box N with the
base of the scrabber U, and small pipe u”
conducts water from the sc¢rubber into the
wash - box. This generator embodies about
thesimplestand best constraction and arrange-
ment for the manufacture of fuel-gas. Hav-
ing bat one gas-outlet, the waste products of
combustion pass out at the rear end of the

boiler, while the water-gas passes out at the

I0Y)

ko -

105

11O

- -
" T |
'

11§

base of the fuel-chamber. - A low pressure of

steam is superheated in passing down through

steam only is required in the boiler, as the
120

the superheater before entering the fuel. Illu-
minating-gas could also be made by blowing

in oil-vapor, either over or into the middle
portion of the fuel, as hereinafter fully de-
seribed. | | . __j

The apparatus may be operated in a num-

125

ber of difterent ways, or at least with modifi-

cations in the details of procedure for carry-
ing out my improved process for manufactur-
ing gas. )

In heating up the apparatus shown in Figs.

is gradually fed in. Then the air-blast is ad-

Jackets for supporting the fire-brick lining of | mitted by pipe V below the grate, cap & be-

130

1 to 4 a fire is kindled on the grate and tuel
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ing removed from passage 4’ at the end of the | the upper portion of the fuel is reduced too

boiler, and as combustible gases or products
are given off from the fuel the air-blast is ad-
mitted through pipe V? for causing complete
combustion of uhe-gaseous produets, and thus
generating steam in the boiler. Theair-blasts
are continued till a deep body of {fuel is raised
to 1ncandescence and a suitable pressare of
steam raised in the boiler, when the air-blasts
are shut off and smoke-passage 3’ closed by
Steam is now decomposed by passage
either up or down through the fuel, resaniting

- 1n pure water-gas composed of hydrogen and

L5

20

25

30

40

45

5C

carbonicoxide. Theapparatus shown in Fig.

2 being in use, the valve intake-off pipe I be-

low the grate-bars 1s opened, and steam is ad-
mitted through pipe K’ above the fuel, and is
passeddown through thefuel, whereitisdecom-
posed,and the resuiting gaspasses through pipe
I,box L4 pipes I"and I’ into the top of heater

G, then down through the tubes of such heat-

er, through wash-box N, up through thescrub-
ber, and by outlet-pipe T to the purifier or
holder. If thought desirable, steam may be
admitted at the ash-pit and decomposed by
passage up through thefuel, and the resulting
gas passed off through pipe H and the other
parts of the apparatus, as above described.

In the apparatus shown in Fig. 4 the Waber
gas 1s passed oif through the bmler valve n

being open, then through the heater, wash-

box, and serubber. The generation of water-
gas 1s continued till the fuel is reduced to the
proper temperature for the generation of hy-
drocarbon gas,when the steam is shut off from

- either the tup or bottom of the generator, and

oil-vapor is admitted at such portion of the
fuel as found most desirable.

During the operationsof heating up and de-
composing steam, oil-vapor isgenerated in the
still and stored under pressure, so that it may
be admitted in the desired volume to the fuel
when ready for making illuminating-gas. If
a light oil or benzine having a low boiling-
point 1s used,the vapors may be admitted near
the base of the fuel and the resulting gas con-
ducted off at the top, or the vapors. may be
admitted at the top and the resulting gas con-
ducted off at the bottom. The oil-vapor may
be blown into the fuel by a small jet of steam,

‘or by a jet of water-gas under pressare, or di-

--rectly from the oil- Stlll the fuel having been

53

0o

= -"-_-_opened by the in_serl:ion of a bar threugh pipe
©h, as deseribed with reference to Fig. 7.

T'he

‘hydrocarbon gas is to be conducted through

the heater, wash-box, serubber, and purlﬁers
to a holder where it is mixed with the de-
sired quantlty of water-gas,or stored separate-
ly, as preferred. In case a heavy 0il having
a high boilling-point is used. it is preferable to
use a deep fire or fuel bed and discharge the
hydrocarbon vapor near the central portion
of such fuel body and pass it up or down, or
first one way and then theother, so that it will

= be decomposed and converted into fixed gas

before reaching either the boiler-flunes or ash-

plt

low in temperature to produce a fixed gas.
Then the upper valve is closed and the lower
valve 1s opened, and the vapors are passed
downward till the lower portion of the fuel is
in litke manner reduced in temperature, when
the oi1l-vapor must be shut off and the gen-
erator must be reheated, as above described.
An important advantage in this process is
that I can commingle water-gas with the hy-
drocarbon vapor from the still in the gen-
erator in the folloWing manner The body
of the air-blast to lncdndescence when the
alr 1s shut off and steam admitted ‘and water-
gas generated and conducted off till the fuel is
reduced to the proper temperature to receive
the hydrocarbon vapors. Partof the current
of steam 18 then shutoff und the hydrocarbon
vapor admitted near the center of the body of
fuel. The reduced current of steam may be
admitted over the fuel, and in passing down-
ward wiil be decomposed into hydrogen and
carbonic oxide by the time it reaches the cen-
tral portion of the generator,
mix with the hydrocarbon vapors, and all are
converted into a fixed gas in passing through

the lower portion of the fuel, and such gas s

passed off by the lower valve and outlet-pipe.
The direction of the flow of steam and oil-va-
por and gas can at any moment be reversed

70

75

80.

85

Q0

which gases

935

by closing the lower and opening the upper

gas-valve and shutting off the steam above and
admlttmu‘ it below the body of fael.

In using bituminous coal it would be more
profitable to generate all the gas by a down-
ward current, as by that method all the vola-
tile hydrocarbons being distilled from the
surface coal 1n the generator would be car-
ried down and converted into a fixed gas by
the hot fuel below.

The apparatus represented in Figs. 8§, 9, and
11 is to be heated up substantially as dbove
described with refer ence to Kigs. 1 to 4,
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though an additional air-blast is employed |

abave the superheater or fixing chamber B,
and gaseous products rising from the fuel
when the alr-blast is on at the base thereof
are partially burned at the top of the fuel-
chamber for heating chamber B to the proper
temperature, and the combustion completed

Gas-outlet pipes H, H’, and T being closed
and cap x at the rear of the boiler being open,
the waste products of combustion are passed
through the boiler and out of passage v'.
Kither heating or illuminating gas may be
passed outthrough any of the pipes H, H’, or
I, intoa hydraulie-seal box, and then into the
top of heater G; or either kind of gas may be
passed-through the boiler-fiues into seal-box
L# and thence by pipe C’ forward to the top
of heater G.

The operation above descrlbed for manufac-
turing heating and illuminating gas may be
car ued out 1n this form of apparatus, dI]d in

The oil-vapors are passed upward till { addition, the steam may be superheated pre-

II.S

above such chamber for heating the boiler C. -
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paratory to decomposzttmn by passage through | eomposmn* bydrocarbons in a heated chamber

the heated brick-work in chamber B. For
instance, steam is superheated by passage
down through chamber B, then decomposed
by passage “down thloucrh the Incandescent
fuel and the resulting hwh -grade heating-gas
passed off through pi pe I leading from the ash-
pit, then when the apparatus is reduced to
the proper temperature,shutting off the steam,

or the main carrent of it, and spraying oil or
oll-vapors into the top of the superheating-

c¢hamber, or into the fuel-chamber below the

su perheater converting the vapors intoa fixed
hydrocarbon gas by passing them through
such chamber, and, if necessary, through the
fuel. The gas is passed off from the fuel-
chamber either by pipe H or pipe I. Of
course after decomposition of steam, oil-vapor
might be admitted through pipe g” and inlets
k' to the central portion “of chamber A, then

Ppassed up through the fuel, up through ﬁxmg

chamber B, and the 1esult1ng fixed hydro-

carbon gas passed out etther through pipe H or
through the boiler,and thence by pipe C" into
the tOp of heater G. The refractory material
1n chamber B and the fuel in chamber A being
at the propertemperature, hydrocarbonliguid
may be sprayed, by means of water-gas under

- pressure, into coatact with the heated refrac-
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tory material, thereby vaporizing such liguid,
and the mixed vapor and water-gas are con-
verted into a fixed gas by passing them
down through the body of heated fuel.

In theimadnufd(,tme of fuel-gas it is best to
admit the steam above the hot fuel or above
the superheater and pass it down through the
fuel, especially if bituminous coal is used as
fuel in the generator, as then all the volatile
hydroearbon vapors distilled from the surface
coal during the time gas is being made will
pass down with the steam through the incan-
descent fuel,where it is decompo&ed and will
combine with the water- -gas resulting from the

decomposition of the steam, thereby greatly

enriching the latter as a fuel- -gas.

If 1t is desﬁred to decrease the per cent. of
carbonic oxide usually produced, then a fire
of less depth may be used or the steam intro-
duced midway in the heated fuel, so that the
principal products of the decomposed steam
will be carbonic-acid and hydrogen gases, the
carbonic acid being removed by lime purlf ca-

tion.
The method of convertmﬂ* hydrocarbon va-

por, together with water-gas or a small per

cent. of steam, Into fixed illuminatiug—gas by
passing them through heated carbonaceous
fuel is believed to beadvantageous,ascarbonic
acld present in the water-gasisthusconverted
1nto carbonic oxide by taking carbon from the
fuel, or carbonic oxide, produced by the de-
composition of the steam, 1s formed by the
union of the oxygen with the highly-heated
carbon. of the fuel, for the reason that such
carbon 1s much hotter than the hydrocarbon
vapor, and thus causes decomposition more
readily; whereas in the usual process of de-

containing refractory brick-work, lime, stone,
&ce., the carbonic acid, or any pormon of 1t, 7o
present in the accompanymﬂ* water-gas mll.
be changed into ecarbonic oxide at the expense
of the oil-vapor, thus consuming a large quan-
tity of oil and making the process more ex-
pensive,.

The fuel when reduced to the temperature
at which it ceases to produce pure hydrogen
and carbonic oxide from the decomposition of
steam 1s at or near the proper temperature
for decomposing and fixing the rich hydro- 8o
carbons and producing a high-grade illumi-
nating-gas.

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

1. In combination with a fuel and generat-
ing chamber, a hydrocarbon- -supply pipe con-
nectmg with the middle portion thereof, a
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steam-supply pipe connecting with the upper

end thereof, and a gas- dischar ge pipe leading
from the lowel end thereof, for the purpose
described.

2. In combination with a fuel and genelat
ing chamber, a hydroecarbon- -supply pipe con-
necting with the middle portion thereof, a
steam-supply pipe connecting with the upper
and lower ends thereof, and gas-discharge pipe
conneecting with ifs tOp and bottom, fm. ‘the
purpose described. ~

6. In combination with a fuel and generaf-
1ng chamber, a hydrocarbon-supply pipe pro-
vided with an injector-pipe forsteamor water. .‘
gas connecting with the middle portion of such
chamber, a steam-inlet pipe connecting with
one end thereof, and a gas-discharge pipe
leading from one end ther eof for the purpose
described.

4. In combination with a fuel and generat-
ing chamber, the injector-pipe having con-
nections for steam and hydrocarbon connect-
1ng with the middle portion and with the up-
per and lower ends of such chamber and gas-
discharge pipe, and pipes leading from the top.
and bottom thereof, for the purpose desecribed.

5. In combination with a fuel and generat- 115
ing chamber, a hydrocarbon-supply pipe con-
necting with the middle portion thereof, a
steam-supply pipe connecting with one end of
the chamber, and a gas-discharge pipe leading
from each end of the chamber, for the purpose 120
deseribed.

6. In combmatlon with a fuel and generat-
ing chamber, a hydrocarbon-supply pipe and
2 jeb-’pipe for steam or water-gas connecting
with the middle portion of the chamber, and 1253
a gas-discharge pipe leading from each end of
the echamber, for the purpose described.

7. In combination with a fuel and generat-
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ing chamber, aninlet-pipe connecting with the

fuel-space of such chamber, havingat its outer 130
end a removable plug or stopper, and having
a connecting-pipefor hydrocarbonoil or vapor,
and a connecting pipe for steam or water-gas,

| for the purpose described.




8. In combination with a fuel and generat-

ing chamber, an inlet-pipe for steam and hy-

- drocarbon oil or vapor, having at its outer end
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a removable plug or stopper, for the insertion
of a bar or rod to open the fuel, whereby the
oil or vapor may be better distributed in such
fuel.

9. In combination with a fuel and generat-

ing chamber, projecting {nel-supports secured

at different heights in the walls of such cham-

ber, for assisting in breaking up caked fuel,

and sufﬁclently supporting 1L to plevent 1ts

-packing on the grate.

10. In combination with the water-jacket
casings of agas-generating furnace, the hollow

~ tubular projections secured to the inner jacket

20

and -open to the water-space, for sapporting

the fuel and pleventmg its packing on the
grate.

11. In combmatlon w1th the Water -Jacket

casings of a gas-generating furnace, a circular

" row of hollow tubular projections Seculed to.

one or both jackets and open to the water-
space, for supportmﬂ" 13]](, ﬁle brick 11111116' of
the furnace. -

12. In a cupola gas-gener atmc:-* fumacu the
fuel - chamber pmwded with stoke-holes at

- different points in the circumference and
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height of 1ts walls,from near the grate-bars to
near the top of such chamber, in combination
with a superheating chamber or boiler placed

above the fuel-chamber, for the 1:)111];)056 de-

scribed.

13. The walls of a fuel and generatmg-

chamber provided with stoke-holes at differ-
ent points in its circumiference and height, in

combination with fuel-supports secured at |

different heights to the walls of such chamber,
whereby caked fuel may be broken up and

40 kept open sufficiently for the free passage of

alir, steam, and vapor -or gas.

-necting with the top of a water-heater,

333,692

" 14. The fuel and generating chamber hav-
ing a gas-outlet pipe at top and bottom, in

combination with a horizontal tubular bmler

having at its outer end an outlet-passage and

cap for the escape of products of combustion.

15. The fuel and generating chamber hav-
Ing a gas-outlet pipe at top and bottom, con-

combination with a horizontal tubular boiler
having an outlet - passage for products of
combustion, and a pipe connecting the rear
end or smoke box of such boiler with the top
of the heater. |

16. The fuel and generating chamber hav-

ing two or more gas-outlet pipes leading di- =

rectly from 1it, and each connecting with a
seal-box, a pipe or pipes connecting such
boxes, and a pipe connecting the upper DoX
with the top of the water- heate1

- 17. A gas-generating furnace or cupola hav-
ing a fuel-chamber, a fixing or superheabting
~chamber, and a boiler connecting above the
fixing or superheating chamber, in combina-

tion with gas-outlet pipesleading,respectively,
from the ash-pit, the top of the fuel-chamber,
and the top of the fixing-chamber, for the
purpose described.

~ 18. The combination of a gas - generating

furnace or cupola having a water -Jjacket, a

gas-outlet pipe having a water‘jacket, a con-

nected water-heater, and pilpes connecting the

water-jackets and heftter for the purpose de-
scribed.

In testimony whereof I affix my signature in

‘presence of two witnesses.

S J OI-IN L. STEWART.
Witnesses:

H. E. GARSED,

C. DUBREE.

43

in

50

35

60

o

75




	Drawings
	Front Page
	Specification
	Claims

