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To all whom tt maiy concern:

Be1t known that I, WALTER R. ADDICKS, a
citizen of the United States,residing in Brook-
line, county of Norfolk, and State of Massa-
chusetts, have invented an Improvement in
Carbureted-Water-Gas Apparatus, of which
the following description, in connection with
the accompanying drawings,is a specification,
like letters on the dr'a,wqu representing like
parts.

This invention relates to an apparatus for

manufacturing carbureted water-gas; and

one feature of this invention consists in &
novel construction and arrangement of appa-
ratus by which the carbureted water-gas may
be made after a manner as will be described.
In accordance with this feature of the present
invention the producer or
connected to a structure having at its upper
portion a hydrocarbon vaporizing and mixing
chamber and at its lower portion a fixing-
chamber, whereby the heavier hydrocarbons
1n the mixing - chamber may gravitate from

sald chamber and be subjected in the pres-

ence of the water-gas to a higher temperature
than in the mixing- Lh&mber thereby utiliz-
Ing these heavier hydroca,rbons 1n the manu-
faeture of fixed carbureted water-gas. The
structure below the bottom of the mixing-
chamber may and preferably will be subdi-
vided by an open wall or arch to form a cham-
ber intermediate of the mixing-chamber and
the fixing-chamber,which intermediate cham-
ber1s directly connected to the gas-generator.
‘The producer or gas-generator is connected
to the intermediate chamber referred to in a
novel manner, as will be described, to permit
of expansion and contraction of the generator
and intermediate chamber without destroy-
ing the said connection.

Another' feature of this invention consists
in. providing the fixing-chamber with inde-
pendent gas-outletsand connecting a boiler or
other heating apparatus with one of said gas-
outlets, so that normally the gases and prod-
ucts of combustion may be passed through the

sald boiler and be thereby utilized, and so
that the said boiler may be quickly and easily
cut off or disconnected from the fixing-cham-

ber to enable it to be repaired or used alone
for other purposes without interfering with
‘the manufacture of the carbureted water-gas,

gas-generator is |

l whichin bhlb instance passes from the fixing-

chamber through the other of the said ﬂ&s-
outlets. |

T'he invention consists in a novel construe-
tion, as will be described, whereby danger of
explosion 18 obviated or reduced to a mini-
mum. -

The construction of the fixing-chamber,the
intermediate chamber, and the mlmntr-cham—
ber in one structure and the connectlon of
the producer or gas-generator to the interme-
diate chamber permits of the use of appa-
ratus for handling the coal and ashes with
increased facility, as will be hereinafter de-
seribed. These and other features.of thisin-
vention will be pointed out in the claims at
the end of this specification.

Figure 1 represents in section and eleva-
tion_ partially broken out,a carbureted water-

gas - mannfacturing plant or apparatus em-

bodying thisinvention; and Kig. 2 a detail in
elevation of the producer or generator shown
in Fig. 1. -

Referring to Fig. 1, A A’ A® represent the
walls of a building or structure provided
with a roof A% and within which is located a
carbureted water-gas-manufacturing plant
orapparatusembodying thisinvention. This
plant or apparatus consists, essentially, of a
water-gas producer or generator ¢, and a sin-
gle strocture comprising at least two, and
preferably three, chambers—viz., a mixing-
chamber «a', located at the top of the struc-
ture and in which the water-gas is enriched
by hydrocarbons, either light or heavy oils;
a chamber a* in which the mixture of water-
gas and hydrocarbons is subjected to prefer-
ably a medium temperature, which chamber
will be hereinafter referred to as the ‘“inter-

mediate” chamber, and a fixing-chamber a?,

in which the water-gas is fixed or rendered
permanent for normal temperatures and pres-
sures.

The fixing -chamber ¢° the intermediate
chamber «®, and the mixing-chamber a' are

divided from one another, as herein shown,

by open arches or perforated walls a' ab,
which may be of fire-brick and of any suit-
able construction or form, the arch a* divid-
ing the fixing-chamber from the intermediate
chamber and the arch ¢’ dividing the inter-
mediate chamber from the mixing-chamber.
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The intermediate chamber and the fixing-
chamber contain fire-brick orotherrefractory
material, and for the best results the mixing-
chamber also contains refractory and prefer-
ably non-absorbing material, such as bricks
composed of plumbago, soapstone, a sand-
core &', and a metal jacket ¢ or a crucible
jacket and a metal core.

The intermediate chamber a® has connected
to it the gas-generator or producer a, of any
suitable or usual construction, plefer ably by
an expansible joint or pipe connection, prefer-
ably consisting of a pipe-section o', connected
to the producer or generator,a pipe- _section ali,
comm unieating w ith the intermediate cham-
ber ¢~ and an intermediate corru cated pipe-
section a'*, connected toa valve casing or fit-
ting provided with a seat for a valve «!°, lo-
cated therein, the said valve having its stem
a'® extended through a removable cap on the
valve-fitting, and in the present instance the
said valve is shown as connected to a lever
@'®, to which is attached an operating-rod a”
lhese pipe-sections may be lined with fire-
brick where required and which is not herein
shown. 'T'he generator or producer a also
communicates with the vaporizing and mix-
ing chamber «', preferably by two pipes «*
', provided with valves a* a®, (see Fig. 2,
the pipe ¢* connecting the generator at one
end of the fuel therein, herein shown as the
upper end, with the vaporizing and mixing
chamber, and the pipe a*' connecting the
other end or lower portion of the generator

below the usual grate-bars therein with the |

sald vaporizing and mixing chamber,whereby
the water-gas generated by passing steam
through the generator in opposite directions
may be admitted into the hydrocarbon vapo-
rizing and mixing chamber ¢’. The mixing-
chamber ¢" has communicating with it an oil-
supply pipe ¢ ,controlled by a suitable valve,
which may be operated by a lever ¢’ and a
rod «’-,

The fixing-chamber a® may and preferably
will be provided with a plurality of gas-out-
lets, and one of the said outlets, as b, leads
from the bottom of the fixing-chamber «® to
the ash-pit chamber or space ' of a boiler or
steam-generator *, which latter is shown as
a fire-tube boiler, but which may be of any
desired or suitable type and which may be
provided with the usual grate-bars.

One of the features of this invention con-
sists in enabline the hotler 6° to be discon-
nected or cut off from the gas producing and
fixing portion of the app‘llﬂiﬂ‘%, so that the
boiler may be used after the manner of an or-
dinary botler without interfering with the
manufacture of the carbureted water-gas.
T'his result is effected in part, preferably, by
extending the gas-outlet pipe O into the space
b’ of the boiler and providing the said pipe
with a cap orcover I3, (represented by dotted
Itnes, FFig. 1,) and which is normally removed
fromthe pipe b when the said boileris coupled
to the fixing-chamber, but which, when the

boiler is disconnected from the fixing-cham-
ber, is secured gas-tight to the pipe 0. The
cap or cover b®in practice may be secured, as
by threaded bolts or screws b, to a flange 0°
on the pipe 0. Ifurthermore, this manner of
connecting the boiler * with the gas produc-
ing and ﬁung apparatus enables the boiler
to be located on a level or substantially on a
level with the fixing-chamber ¢’, which latter
in Ifig. 1is represented on the floor-line, while

the gas producer or generator a is represented

as supported upon a platform 4°% resting upon
columns 7. The pipe 0 is provided with a
valve O™ to promptly cut off the boiler while
the permanently-tight eapis being adjusted.

The boiler 0° has preferably connected to
it a feed-water heater 05 of any usual or suit-
able construction, the said feed-water heater
communicating with the boiler, so that the
cases may pass from the boiler through the
feed-water heater and may pass out from the
feed-water heater through the pipe 0 into a

cas-tight fitting 6%, which communicates by
1)1pe D with the hydraulic main (', herein
represented as supported upona br acket O,
attached to the partition-wall A'.

The boiler 4*is connected to the generator
orproducerfor the admission of steam therein
by the pipe 0* and branch pipes 6! 0%, com-
municating with the generator at the oppo-
site ends of the fuel therein, and provided,
respectively, with the valves 6" 0*, by which
the admission of steam to the said generator
may be controlled.
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The hydraulic main b may be connected -

by a gas-outlet pipe {'* with a condenser 6,
of any usual or suitable construetion, having
a gas-outlet pipe ' at its lower end, which
may communicate with the usual scrubbers;
purifiers, &ec.

The fitting or valve-casing 0* may be pro-

vided with a port or opening 0, which com-

municates with the atmosphere through a
pipe orstack 0~ fitted substantially air-tight
into the valve-casing 6% the said pipe being
represented as extended through the roof Af
of the gas-house or building.

The port or opening O of the valve casing
or fitting 6 isadapted tobeopened and closed
by a valve 0>, (represented in the present in-
stanceas a disk valve,) located within the pipe
or stack b*and resting uponan annular flange
6 on the interior of the valve fitting or cas-
ing 01 which forms a seat for the said valve,
the latter, as represented, being provided
with a stem 0<%, which is extended through
the valve-fitting and is adapted to be operated
from the phmim m O° by a rod 0*, connected
to an elbow-lever 0%, hcwmfr one arm in en-
oacement with the collars ¥ b on the valve-
stem U™ ) the elbow-lever *® being represented
in Kig. 1 as pivoted to a bracket or arm O™,
deponduw {rom the valve-casing 0. The
valve-casing (¥ is preferably pr ovided with a
small port or opening 4%, through which gas
may issue, the said gas in p]_':wtice being de-

signed to be maintained lighted when com-
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bustible gases issue therefrom, asa guide for | trolled by the valve df in the supply-pipe d,

the workmen operating the gas-manufactur-
ing apparatus. The valve-casing b is also
preferably provided with a second port or

opening 0%, which in practice communicates

with a steam-supply, which may be the boiler
b%, by a suitable pipe, (not herein shown,) the
purpose of the steam supplied to the valve-
casing b being to kill any tendency of com-
bustion of the gasesin the pipe 6%, and there-
by preventing explosions during the opera-
tion of the apparatus. |

- In order that the boiler b* may be cut off
from the fixing-chamber without interrupt-
ing the process of manufacture of the car-
bureted water-gas, the said fixing-chamber
may be provided with a gas-outlet pipe ¢, com-
municating with the fixing-chamber @, near
the bottom of the same, and preferably ex-
tended up to near the stack ¢’, which commu-
nicates with the atmosphere, the said gas-
outlet pipe being provided with a valve c?,
adapted to be operated by the rod ¢ from the
platform b°.

The pipe ¢ near its upper end may be con-
nected by a branch pipe ¢*with the hydraulic
main b, and the said branch pipe may be
provided with a cut-off valve ¢®, which may
be of any desired or suitable construction.
The gas-outlet pipe ¢ may include as a part
of it a valve casing or fitting cf, provided
with a port-opening ¢’, controlled by the valve

¢%, which may be similar in construction to

the valve 6%, and which is adapted to be op-

erated from the platform 6° by the rod ¢°, con- |

nected to the lever ¢, which is adapted to
engage collars ¢ ¢® on the valve-stem ¢, the
sald valve being normally seated, as repre-
sented in Fig. 1, to cut off communication
between the pipe ¢ and the fixing - chamber
a® when the boiler b® is connected to the
fixing-chamber for the passage of the gases
through it.

The fixing-chamber ¢® may and preferably
will have communicating with it an auxiliary
hydraulic main ¢®, herein shown as con-
nected to the valve-casing ¢® by a pipe ¢™,
provided with a valve c¢™, for a purpose as
will be described. |

The gas-generator ¢ and the fixing-chamber
a® may be supplied with air by means of an
air-supply pipe d, which may pass through a
steam-box or blast-heater d',(represented as
supported upon a bracket d?,)secured to the

wall A',the said air-supply pipe being in prac-

tice connected to a suitable air-forcing appa-
ratus. (Not herein shown.) The air-supply
pipe ¢ is represented as communicating di-

rectly with the gas-generator ¢ and as com-

municating with the fixing-chamber «® by a
branch pipe d* and as communicating with
the chamber b’ of the boiler 6? by the branch
pipe ¢, and the said air-supply pipe may also

- be connected to theintermediate chamber by

a pipe ¢'” for cleaning purposes, the pipe '
being provided with a valve di®. Theadmis-

sion of atr into the generator ¢ may be con-

and into the chamber «® and the boiler 6% by
the valves d’ d® in the branch pipes d* b,
these valves being adapted to be operated
from. the platform 0° by the levers d*° d'? d'3,
respectively.

The gas-generator a is provided with the
usual doors d** and with the fuel-inlet d'.
- T'he operation of the apparatus herein
shown may be briefly described as follows:

The condition of the apparatus at the mo-
ment previous to starting is as follows:
The air-blast valves d° d” d® are closed, the
valves a* a*® .closed, the steam-valves b4 H#
closed, the oil-controlling valve ¢ closed, the

valves ¢® ¢® closed, the valve b® open, the-

valve a' open, the cap or cover b® removed,
and the door d* of the producer open. Com-
bustion is started within the producer a and
18 carried on by natural draft, the prod-
ucts passing from the producer or generator
a through the pipes a'® a*into the intermedi-
ate chamber ¢ and from the intermediate
chamber the products pass down through the
fixing - chamber a® and the pipe b into the
boiler b* thence through the boiler, feed-
water heater 0% and pipe b’ into the valve-cas-
ing 6", from which the products pass through
the port 0% into the stack or pipe 6%, and
thence to the atmosphere. After the coal in
the generator or producer ¢ has been brought
to an incandescent state and the refractory
material in the intermediate chamber ¢? and
fixing-chamber a® has been brought to an ap-
propriate temperature by natural draft the
door d!* of the generator is closed and the
blast-valve d° opened to admit a blast of air
into the generator or producera. The airsup-

‘plied to the generator or producer a causes

active though incomplete combustion in the
bed of fuelin the generator, and the products
of combustion thus created by the air-blast,
which Ishall designate as the *“ producer-gas,”
pass from the generator to the stack or pipe
b, as above described. The producer-gas
heats the fire-brick or other refractory ma-
terial in the chamber a® by imparting a por-
tion of 1ts specific heat thereto, and on its pas-
sage through the fixing-chamber ¢® the said
producer-gas meets a supply of air, admit-
ted by opening the air-blast valve d?, and fur-
ther or complete combustion takes place in
the fixing-chamber «® thereby highly heat-
ing the refractory material in said fixing-
chamber. The highly-heated producer-gases
pass through the pipe b into the boiler b2 and
through the said boiler and feed-water heater
b® into the valve-case 0¥, from which they
pass to the atmosphere through the pipe or
stack 0*1. These highly-heated gases on their
passage through the boiler 6% are utilized and
generate steam, which is employed for mak-
ing the water-gas, as will be described, but

which may also be utilized for any desired

purpose. The highly-heated producer-gases
on their passage through the feed - water
heater 0° heat the water therein and place it
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in a condition to be readily converted into

steam when admitted to the boiler 0°. The
producer-gas admitted into the chamber ¥’
of the boiler 6* may be further supplied with
air by opening the air-blast valve 8, if so de-
sired. 'T'his processof heating the apparatus
by the air-blastis continued until the operator
considers a proper heat is obtained for de-
composing steam in the generator ¢ and for
properly fixing the hydme.:u‘bons admitted
into the chamber .  When this point 1s

reached, the following action is taken: The
air-blast valves d% d¥ d° are closed. 'T'he
ralve '’ 1s closed; the valve a**opened. The

steam-valve d* at the top of the generator or
producer ¢ is closed, while the steam-valve O*
at the bottom of the generator is opened, per-
mitting the steam to pass into the generator
up through the bed of coal, where it is decom-
posed and forms water-gas. The water-gas
thus produced is employed to clear the appa-
ratus fromthe deleterious gases and produects
remaining in the appar :1tl1b and which would
be objectionable to have present in the car-
bureted gas. The water-gas passes from the
generator through the pipe ¢*, into the mix-
ing-chamber «', thence down through the
intermediate chamber ¢*and fixing-chamber
a®, through the pipe binto the boiler b2, thence
through the feed-water heater b into the
valve-fitting 0™, and through the port 6* into
the stack or pipe 0*'. The water-gas on its
passage through the apparatus, as described,
forces ahead of 1t all the deleterious gases
and waste products which remain in the ap-
paratus. T'he apparatus is now in condition
to manufacture the carbureted water-gas, and
assoon asthe water-gas reachesthe port ¥ the

‘alve 0 18 closed, and uncarbureted water-

oas, made as above deseribed, passes through
the pipe ¢®, the valve ¢* being open, to the
top of the mixing-chamber «’, where it is met
by preferably heated hydrocarbons, admitted
by opening the valve a".

The hydrocarbons admitted into the cham-
ber ¢’ may be heated or vaporized after the
manner shown and desecribed in Letters Pat-
ent No. 443,214, granted to me December 23,
1894. The hydrocarbons admitted into the
chamber «' have their temperature raised
within the said chamber by the high heat of
the water-gasin the said chamber. Themix-
ing structure in the chamber ¢ facilitates and
renders perfect the intermingling of the wa-
ter-gas and hydrocarbons, which are now
more or less vaporized, according to the na-
ture of the oil used. The mixtureof the wa-
ter-gas and hydrocarbons thus produced de-
scends by a downward draft assisted by
gravity from the mixing-chamber ¢’ into and

through the in termedl.-lte chamber a”and into
and thouﬂ‘h the fixing-chamber a3, and the
sald mixtis re on its passage through the cham-
ber a? which, for the best results, is moder-
ately heated, as compared with the highly-
heated fixing-chamber a?, becomes gradually

heated in its passage through the interme-
diate chamber and is highly heated in its pas-
sage through the fixing-chamber ¢’ wherein
the carbureted water-gas becomes finally
fixed or rendered permanent at normal pres-
sures and temperatures. The highly-heated
carbureted water-gas may pass from the fix-
ing-chamber ¢® through the pipe 0, and into
and through the boiler 0%, the feed-water
heater 0°, the valve- -casing 0¥, and pipe OF
into the hy(hauho main b“, where it meets
for the first time a body of water and from
which it passes through the pipe 0, the con-
denser 0% and outlet-pipe 0Y7 to the purifiers
or scrubbers, such as is now commonly used
in gas-producing apparatus. The highly-
heated carbureted water-gas has its tempera-
ture reduced by its passage through the boiler
0° and feed-water heater L% so that when it
comes in contact with the water in the hy-
draulic main 6% its temperature is reduced to
such extent as to avold shock to the said gas,
and as a result the objectionable features re-
sulting from the contact of the highly-heated
carbureted water-gas with the cooler hody of
water is avoided.

I propose inthemanufacture of carbureted
water-gas to utilize the boiler 6° and feed-
water heater 0° after the manner above de-
seribed; but to provide for emergencies and
to enable the boiler 1% to be cut off from the
remaining portion of the apparatus without
interrupting the manufacture of carbureted
water-gas the pipe 0 is adapted to be hermet-
ically closed, which may and preferably will
be effected by the cap 0°, and when the pipe
b is closed it will be seen that the hoiler 4® is
entirely independent of the gas producing
and fixing portion of the apparatus and may

‘be utlhfed after the manner of the ordinary

boiler.

When the pipe 0 is closed, an outlet for the
fixed carbureted water-gas may and prefer-
ably will be provided Lhroufrh the valve-cas-
ing ¢ pipe ¢, branch. pipe ¢!, leading to the
hydraulic main, the branch plpe ¢t bmnw pro-
vided with the valve ¢°, which at such time 1S
opened. In this latter instance the highly-
heated carbureted water-gas passes from the
fixing-chamber¢?® through the valve-casing ¢,
the valve ¢® at such time being opened, and
from said casing the highly- hmbed carbu-
reted water-gas passes through the pipe ¢
and branch plpe ¢t to the Il}fdl'ﬂ,ulic main O,
from which it passes through the pipe 0%,
the condenser % and outlet-pipe 6. In or-

der that the producer-gas and uncarbureted

water-gas may be generated when the boiler
b* is cut-off from the remaining portion of the
apparatus, the pipe ¢ is carried upward and
coOperates or dischargesinto the stack ¢', the
pipe ¢ being provided with the valve ¢?,which
in the generation of the produeer- cas 18
opened, the said gas passing directly from
the fixing-chamber ¢’ through the pipe ¢ to
the stack ¢'.
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- T'he course of the steam through the gen- |

- erator may be reversed by closing the valves

10

b a® and opening the valves 0% a*.

By means of the auxiliary hydraulic main
connected to the fixing-chamber and also by
means of the valve ¢’ in the pipe ¢* the man-
ufacture of carbureted water-gas may be con-
tinued without interruption, in case it is de-
sired to cut off the hydraulic main 5%® from
the fixing-chamber for repairs or other pur-

- poses, and in this emerg gency the valve ¢ in

20

the pipe ¢ is opened and the valve ¢® in the
pipe c*closed. The auxiliary hydraulic main

¢ may be connected with the condenser 5

by a suitable pipe. (Not herein shown.)

When the hydraulic main 0 and the boiler
b* are cut off from the fixing-chamber the pro-
ducer-gases and the uncar b'[ll eted water-gas
may pass to the stack ¢, the V&lVe c? bemﬂ
at such time open.

I have herein shown what I 1egard as a de-
sirable and highly-useful arrangement and

-~ construction of carbureted Water-gas—manu-

20 .

35

facturing apparatus, but I do not desire to
limit thatfeature of this invention which per-
mits me to connect or disconnect the boiler
to or from the fixing-chamber of a carbureted
water-gas plant to the particular construction
and arrangement shown.

To facilitate the manufacture of gas with
a minimum amount of labor, appliances are
provided for the expeditious and economical
handling of the fuel fed into the generator
and of the ashes taken out therefrom. The
appliances employed to facilitate the hand-

" ling and feed of the fuel may and preferably

40

50

Wlll consist, as herein shown, of a bin or re-
ceptacle e, provided with an inclined bottom
¢ and with a spout or chute ¢°, the latter be-
ing extended, so as to diseharge the coal di-
rectly into the generator; when the fuel-inlet
d* is open, and when the valve or gate € is
also opened to permit the contents of the bin
or receptacle to gravitate into and through
the chute ¢?, the said valve or cgate in the

present 111813&1106 being adapted 130 be pulled
downwardly by the handle or bar e’, and be-

ing movable between suitable guides ¢’ on the
mdes of the chute.

The coal bin or 1eeeptacle e may be sup-

- ported by suitable brackets e' e®?, secured to

55

6o

the inner and outer sides of the wall A, the
sald bin being represented. as extended
through a suﬂz&ble opening in the said wall.

The coal or fuel may be supplied to the bin
or receptacle ¢ by means of small cars &5,
which, in practice may run upon a suitable
track or way, (not shown,) but which may
be laid on suitable supports within and with-
out the building or gas-house, the coal bin or
receptacle being represented as provided with

.a suitable opening ¢’, through which the coal

may be deposited into the said bin. The ap-
pliances for handling the ashes may and pref-
erably will be Bubstantlallv as shown in Figs.

1 and 2, and consist of a screen f, hinged_ or

following instrumentalities, viz:

pivoted at one end, as at 1, ‘ro the under side
of the platform bﬁ and havmﬂ‘ pivotally se-
cured to its other end a rod or bar f?, extend-
ed upward to the platform 4% and by which

the screen f may be shaken to sift the ashes,

the saild screen having cooperating with it
side pieces or wings f+, (shown in FIU‘ 2 as se-
cured to the pla,tfmm b and inclined out-
wardlyoverthe screen,soas todirectthe ashes
toward the center of the screen and prevent
the same from falling off the sides of the
screen.) The sereen f may also have codper-
ating with it movable conveyers or cars f° 1°,
one,asf’,being designed toreceive the cinders
or sifted coal passing off from the screen, and
the other, as 1°, being designed to receive the
ashes passing through the screen, and for the
best results the screen may have secured to
1ts under side a chuate f1, which is suitably
shaped to direct the ashes through the screen
into the car f°. These cars or movable recep-
tacles are and preferably will be mounted to
travel on suitable tracks or ways f* and 11,
and I propose to extend the track or way jm
around near the boiler 0 so that the cinders
and coal deposited into the car ° from the
screen may be easily and quickly carried to
the boiler and be utilized therein as fuel.
The valve 6* in the pipe b, leading from the
-mlng-chamber into the boﬂel 18 esgenmal
in order that the cap or cover b8 may be se-
cured gas-tight to the outlet-mouth of the

pipe b, “for without the valve 6%, to choke the.

passage of gas into the boiler, the workman
would be overcome by gas if he should at-

tempt to place the cap or cover b° over the

mouth of the pipe b while the gas-producing
apparatusisinoperation. On the otherhand,
the valve 0% alone could not be depended
upon to close the gas-outlet pipe b, as it would
be practically impossible to maintain the said
valve gas-tight, so that if the valve 0% alone
18 depended upon there would be danger of
explosion from the gas leaking into the ash-
pit of the boiler and igniting therein in the
presence of air, when the said boiler is under
repalrs or 18 used Independent of the gas-
manufacturing apparatus. Therefore the
valve 6% and the cap b? practically cooperate

in cutting off the boiler from the gas appara-

tus and rendering 1t safe to repair the boiler
or to use 1t separately.

I elatm—

1. In an apparatus for manufacturing car-
bureted water-gas, the combination of the
a gas-gener-
ator, a fixing-chamber communicating there-
with for the passage therethrough of the gases
created in said generator, a boiler or steam-
generator, a gas-outlet pipe for the fixing-
chamber extended into and terminating with-
in the said boiler to leave a normally open
end within the said boiler, a cover for the
open end of the gas-outlet pipe normally re-
moved therefrom but adapted to be secured

| thereto gas-tight to permanently close said
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pipe, a valve in said gas-outlet pipe adapted |

to cut off the said boiler preparatory to secur-
ing the said cover in place, a separate gas-
outlet for the fixing-chamber and a valve to

control said separate gas-outlet, substantially

as described.
2. In an apparatus for manufacturing car-

bureted water-gas, the combination of the
following instrumentalities, viz: a gas-gener-

ator, a fixing-chamber communicating there-
with for the passage of the gases created in
sald generator, a hydraulic main, a boiler or
steam-generator intermediate of the said hy-

draulic main and the said fixing-chamber and

connected to the said hydraulic main, a gas-
outlet pipe for the fixing-chamber extended
mmto and terminating within the Dboiler to
leave a normally open end within the Dboiler,
a cap or cover normally removed from the
open end of the said gas-outlet pipe but
adapted to be secured thereto gas-tight, a
ralve 1n the said gas-outlet pipe tocutoff the
boiler while the gas-tight cap is secured in
position, a separate gas-outlet for the fixing-
chamber connecting the latter with the said
hydraulic main, and means to control the
passage of the gases through the separate
outlet for the said fixing-chamber, substan-
t1ally as described. |

5. In an apparatus for manufacturing car-
bureted water-gas, the combination of the
following instrumentalities, viz: a gas-gener-
ator, a fixing-chamber communicating there-
with for the passage of the gases created in
sald generator, a hydraulic main, a boiler or
steam-generator intermediate of the said hy-
draulic main and the said fixing-chamber and
connected thereto for the passage of the gases
from the fixing-chamber through the boiler
to the hydraulic main. a separate gas-outlet
pipe ¢ for the fixing-chamber adapted to com-
municate with the atmosphere, a pipe ¢! con-
necting the pipe ¢ tothe said hydraulic main,
a valve controlling the communication of the
separate outlet with the atmosphere, a valve
in the pipe ¢! controlling the communication
of the separate outlet with the hydraulic main,
an auxiliary hydraulic main connected with
the fixing-chamber, means to cut off the said
auxiliary hydraulic main from the said fix-
ing-chamber, and means to cut off the boiler
from the fixing-chamber, substantially as de-
scribed. |

4. In an apparatus for manufacturing car-
bureted water-gas, the combination of the
following instrumentalities, viz: a gas-gen-
erator, and a structure comprising a mixing-
chamber located at one end, a fixing-chamber
located at the opposite end, and an interme-
diate chamber, a valved pipe connection be-
tween the generator and the intermediate
chamber forthe passage through the interme-
diate and fixing chambers of the blast gases,
and a valve pipe connection from the gen-
erator to the mixing-chamber for the passage
of water-gas into the top of the single struc-

ture comprising the said chambers, a boiler,
a gas-outlet pipe for the fixing-chamber ex-
tended into and terminating within the boiler

' to leave a normally open end, a cap orcover

adapted to be secured to the open end of the

‘said gas-outlet pipe gas-tight, a valvein sald

outlet- pipe to cut off said boiler from the fix-
ing-chamber preparatory to c¢losing the end
of the said pipe by the said cover, and a gas-
outlet from said fixing-chamber normally not
in operation while the boiler is connected to
the fixing-chamber but which is brought into
operation when the boiler isdetached from the
fixing-chamber, substantially as described.

5. In an apparatus for manufacturing car-
bureted water-gas, the combination of the
following instrumentalities, viz: a gas-gen-
erator, and a struecture comprising a mixing-

chamber, a fixing-chamber, and an interme-

diate chamber, a pipe connection between the
said generator and mixing-chamber, and an
expansible and contractible pipe connection
between the said generatorand intermediate
chamber, substantially asand for the purpose
specified. *

6. In an apparatus for manufacturing car-
bureted water-gas, the combination of the
following instrumentalities: a generator, a
fixing-chamber communicating therewith, a
boiler, a gas-outlet pipe for the said fixing-
chamber connected to the said boiler, a hy-
draulic main, a gas-outlet pipe for the boiler
communicating with the hydraulic main, a
valve-casing in the gas-outlet pipe for the
boiler and provided with a gas-outlet port, &
pipe or stack communicating with the atmos-
phere and connected to said galve-fitting, and
a valve to control the said port, whereby the
oases after passing through the boiler may be
caused to pass off to the atmosphere or to the
hydraulic main, substantially as deseribed.

7. In an apparatus for the manufacture of
carbureted water-gas, the combination of the
following instrumentalities, viz: a water-gas
oenerator, a single structure comprising a
hydrocarbon-mixing chamber, a {fixing-cham-
ber and an intermediate chamber, pipe con-
nections between the said generator and the
mixing-chamber, and between the generator
and the intermediate chamber, a boiler com-

il

municating with the fixing-chamber and.

adapted to be disconnected therefrom, a feed-
water heater communicating with the boiler,
agas-outlet pipeleadingfrom said feed-water
heater and provided with a port or gas-outlet,
a pipe or stack connected to said gas-outlet
pipe to communicate with said port and com-
municating with the atmosphere, a valve to
control the passage of gas from the said out-
let-pipe to the sald stack, and a hydraulic

main connected tothe said valve-casing, sub-

stantially as described.

8. In an apparatus for manufacturing car-
bureted water-gas, the combination with a
fixing-chamber and a hydraulic main, of a

| gas-outlet pipe for the fixing-chamber com-
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municating with the hydraunlic main and pro- | Intestimony whereof Ihavesigned my name
vided with a valve casing or fitting havinga | to this specification in the presence of two
steam-inlet port, a pipe or stack connected to | subscribing witnesses.

said valve-casing and communicating with WALTER R. ADDICKS.
- 5 the atmosphere, and a valve to control the YWitnesses:
passage of gas into the said pipe or stack, JAs. H. CHURCHILL,

- substantially as described. l J. MURPHY.
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