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10 ail whom it may concern.
Be it known that I, WALTER R. ADDICKS,
residing in Boston, in the county of Suffolk

- and State of Massachusetts, have invented an
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Improvement in Methods of and Apparatus
for Producing Water-Gas, of which the fol-
lowing description, in connection with the ac-
companying drawings, is a specification, like
letters and figures on the drawin gs represent-
ing like parts. | -

This invention relates to a novel method

for the manufacture of carbureted water-gas

and to a novel apparatus by which to practice
such method, the apparatus includin g novel
features also particularly well adapted to
be used in the manufacture of uncarbureted
water-gas. | '

In the manufacture of carbureted water-
2as as now commonly practiced a bed of coal
is heated to incandescence in a generator or
producer, which isusually effected by a blast
of air forced through the coal, and the gases

or products of combustion pass from the en-

erator into a structure containing fire-brick
or other refractory material and commonly
called a ‘‘carbureter,” and from which thesaid
gases pass into and through a superheater
also containing fire-brick or other refractory
material. These gases or products of com-
bustion generated in bringing the coal to
Incandescence are now commonly called
“waste” gases and are permitted to pass
from the superheater directly to the stack or
chimney. | |

1he waste gases are supplied with airin the
carbureter and superheater to obtain more
perfect combustion of said gases, which heat
the refractory material in the carbureter and
superheater to a high heat, and when heated
to a sufficiently high heat the air-blast is cut
off and steam is admitted into the generator,
where it combines with the carbon of the in-
candescent coal and forms water-gas. The
water-gasisenriched with carbonaceous gases
obtained by admitting oils directly into the
highly - heated carbureter, wherein the car-
bureted water-gas is wholly or partially fixed

or rendered permanent, and that portion of

the gas which is not fixed in the carbureter
1s rendered permanent in the superheater.
The highly-heated carbureted water - gas
usually passes from the superheater to the

hydraulic main or water seal, where the said

gas, at substantially the temperature it pos-
sesses when it leaves the superheater, meets
the cooler body of water in the said hydraulic
main or seal, which imparts a shock to the
carbureted water-gas. This process as-com-
monly practiced is defective and objection-
able, owing to the fact that the oil for enrich-
ing the water-gas first meets and is mingled
with the water-gas in the highly-heated car-
bureter, which prevents a perfect union of
the oil and water-gas and causes the forma-
tion and deposition of . lampblack and tarry
matters,thus reducing theillnminating power
of the gas and rapidly clogging up the ap-
paratus; and, furthermore, the sudden cool-
ing of the gasin the hydraulic main produces

1more or less condensation, which is objection-

able for reasons well known to gas-manufac-

turers.

T'he present invention is directed mainly to
overcoming these defects, and in accordance
with this invention the water-gas is subjected
toheat by gradual progressive and retrograde
steps from the formation of the gas to the
point at which it is fixed, and is then reduced
In temperature by gradual steps from the
point of fixation to the discharge from the
apparatus, as will be deseribed, whereby
shocks to the carbureted gas are avoided.
By subjecting the carbureted water-cas to
gradually progressive and retrograde temper-
atures and then to a reducing temperature,
as above referred to, a carbureted gas of
superior quality may be obtained at a mini-
mum expense with either heavy or light oils,

at the same time avoiding the destructive ac-

tlon of high temperatures upon parts of the
apparatusand alsoobviating the disagreeable

described. _
The gradual heating of the carbureted oas

is effected primarily by means of a mixing-

chamber, in which the mixing of the water-
gas and hydrocarbons is effected previous to
the application of extraneous heat, as will
be described, and, secondly, by means of a
moderately-heated chamberinto which passes
the mixture of water-gcas and hydrocarbons
and from which the said- mixture passes to
the fixing-chamber. |

The reduction of the heatof the ecarbureted

effect of overheated tarry matters, as will be
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oas after being fixed is accomplished, as | the bottom of the fixing-chamber G, (which
Lerein shown, by passing the said gasthrough | may be the superheater of the usual form of
a boiler and preferably also through a feed- | apparatus,) the latter for the best results be- 70
water heater, which may and preferably will | ing provided with a perforated arch f, above
¢ be connected tothe said boiler and to an aux- | which is located the usual checkerwork of
iliary boiler for r.irposes as will be deseribed. | fire-brick or other refractory material g. The
The feed-water heater through which the | generator or producer A and the fixing-cham-
carbureted gas passes may and preferably | ber G have connected to them near their bot- 73
will be provided with an auxiliary gas-outlet | tom or lower portion air-conducting pipes 10

10 normally closed by a valve, and if desired | 12, communicating with a common supply-
the boiler above referred to may also be pro- | pipe 13, the pipes 10 12 being provided with
vided with an auxiliary outlet normally closed | suitable valves 1 2, respectively controlling
by a suitable valve. = the admission of air to the generator and to 3do

These and other features of this invention | the fixing-chamber G. The fixing-chamber

15 will be pointed out in the claims at the end | G may and preferably will have connected to

of this specification. it substantially near its center or middle por-
Figure 1 is a side elevation and partial sec- | tion a branch air-conducting pipe 14, com-

tion of a carbureted-water-gas-producing ap- | municating with the pipe 13 and provided &;

paratus embodying this invention; Fig. 2, a | with a suitable controlling-valve 15 for a pur-

20 top or plan view of {he apparatus shown in | pose as will be described. - |
Iig. 1; and Fig. 3, a front elevation ¢f the The fixing-chamber G, in accordance with
main portion of the apparatus, looking in the | my invention, has communicating with it a
direction of arrow 200 on Fig. 1. boiler II, which may be of any usual or well- go

The apparatus herein shown for carrying | known type and which is herein represented

2z out the improved process is adapted to be ap- | as of the type known as a fire-tube boiler, the
plied in connection with existing apparatus, | said boiler being so connected with the fixing-
portions of which may be retained in their | chamber as to form an outlet-passage for the
existing form and have combined with them | gases and products of combustion, as will be 95
novel appliances, as will be hereinafter de- | deseribed. |

30 scribed, for effecting the novel features of The boiler II may be of smaller diameter
the process. than the diameter of the fixing-chamber, as

The apparatus herein shown comprises a | herein shown, and may be supported on top
generator or producer A, a fixing-chamber G, | of the fixing-chamber and practically form a 100
and intermediate chambers D and E, shown | eover for the passage or opening ¢’ in the top

3z as one structure and separated from each | of said chamber, but I do not desire to limit
other by a perforated arch d, which supports | my invention to any particular size of boiler,
the mixing structure, herein shown as brick | as it is evident the same may be made of any
checkerwork d'. The generator or producer | desired diameter and may communicate with 103
A, which may be of any usual or well-known | the fixing-chamber G in other ways than that

40 construetion, is provided with the usual fuel- | shown. The boiler II, for the best results,
inlet a, ash-pit and cleaning door b, and | has connected to it by pipe K a feed-water
is provided at its upper end with two dis- | heater L of any usual or suitable construction,
tinet outlets for the products of combustion | through which the products of combustion 110
and the water-gas, one of the said outlets be- | and the gases produced in the apparatus may

45 ing formed by the pipe C, communicating | pass.
with the chamber Eof theintermediate struc- The DLoiler H may, if desired, be provided
ture, and the other outlet being formed by | with an auxiliary gas-outlet J, provided with
preferably two pipes B I3/, (see Fig. 3,) herein | a normally-closed valve 9. 115
shown as connected, respectively, to the top The feed-water heater L. has connected to

co and bottom of the generator at snbstantially | it a gas outlet or delivery pipe M, extended
diametrically opposite points and both lead- | into a water-receptacle N, which receptacle in
ing to the chamber D of the intermediate | practice may and preferably will be the hy-
structure. draulic main, containing sufficient water to 120

The chamber E of the intermediate strue- | seal the lower end of the pipe M.

55 ture may be the carbureter of the usual form The pipe M may and preferably will be pro-
of apparatus, which in the present embodi- | vided with a branch pipe J', constituting a
ment of this invention has applied to it the | gas-escape and provided with a normally-
mixing-chamber D, and the connections be- | closed valve 5'. 125
tween the chamber I£ and the other parts of The water-main N is connected by pipe O

6o the apparatus are modified, as will be de- | to a condenser P, which may be of any usual
seribed, to carry out this invention. or suitable construction and herein repre-

The outlet pipe or passage C is provided | sented as a vertical-tube condenser, the ver-
with a cut-off valve 3, which may be of any | tical tubes of which communicate with a gas- 130
suitable ordesired construction, and the pipes | inlet chamber p and a gas-outlet chamber p’,

65 B B’ are also provided with similar cut-off | located, respectively, at the opposite ends of

valves, (marked 44’ in IFig. 2.) The chamber | the condenser. The vertical tubes of the con-

K 1s connected at its bottom by a pipe If to | denser P are located in a water-chamber hav-
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ing a water-inlet pipe p? and a water-outlet
pipe p°. The gas-outlet chamber p' of the
condenser P is provided with an outlet-pipe
% which in practice leads to the usual serub-
bers, purifiers, meters, and holders. (Not
herein shown, but which may be the same as
now commonly used in gas-works.)

The chamber D has communicating with it
an oll-condueting pipe p° provided with a
valve 72 to control the admission of oil to the
sald chamber, the pipe p® forming the dis-
charge or outlet pipe of a vaporizer T, pref-
erably of the construction shown in Letters
Patent No. 443,214, grantéed to me December
29, 1890, which vaporizeris connected through
an otl-meter Y to a eylinder W and pump
V', preferably such as shownin United States
Patent No. 428,874, granted to me May 27,

1890, the said pump having its steam-inlet p’

connected to a steam-outlet p8, herein shown

as from an auxiliary steam-boiler 20 of
usual or suitable construection. |

The auxiliary boiler 20 also has its steams-
outlet pipe p°® connected to the steam-inlet
pipe p’ of an engine X, employed to drive a
blower X or other suitable air-foreing ap-
paratus, which blower has its air-discharge
port connected to theair-supply pipe 13, com-
mon to the generator A and fixing-chamber
G. The steam-chambers for the vaporizer T
are connected by pipe p* to the boiler H,

any

- which also furnishes steam to the generator

5

A through the pipes p® pM p¥ the pipes pit

p¥ being provided with steam - controlling

valves iv /i, or steam may be taken from the
auxiliary boiler 20, if desired. |
The feed-water heater L in the present in-

stance 18 shown as provided with two water-

outlet pipes p'" p®, the water-outlet pipe p*?

being connected to feed the boiler H, and the -

outlet-pipe p'® being connected to feed the
auxiliary boiler 20. ,
The feed-water heater L is preferably sup-
plied with heated water from the condenser
P by means of a pump V, to the inlet-port
of which the water-outlet pipe p® of the con-
denser is connected, and to the outlet-port of
which is connected the inlet-pipe 30 of the
feed-water heater, the latter pipe being pro-
vided with a valve 31. | |
The manufacture of carbureted water-gas

in accordance with this invention and by
1means of the apparatus herein described may

be considered as involving four successive
steps, which will be treated of in their order
and whichmay be classified under the follow-
ing heads: first, preliminary heating by nat-
ural draft; second, heating by air - blast;
third, eliminating deleterious gases and prod-
ucts from the apparatus by water-gas, and,
fourth,manufacturing carbureted water-gas.
Broadly speaking, this succession of steps in
the manufacture of carbureted water-gas is
not novel, and the present invention consists
in certain modifications of the methods here-
tofore practiced, the nature and purpose of

~which will be hereinafter explained.

The condition of the apparatus at the mo-
ment previous to starting is as follows: The
air-blast valves 1, 2, and 15 are closed, the
valves 4 and 4' closed, the steam-valves i /'
closed, the oil-controlling valve 7 closed, the
valve 5 closed, the valve 5', controlling the
branch pipe J', open, and the door b and the
valve3in pipe Copen. Combustion isstarted
within the generator A and is carried on by
the natural draft, the products passing from
the generator A through the pipe C into the
chamber K, and from the chamber E the prod-
ucls pass through the pipe I, fixing-chamber
G,through the boiler H,outlet-pipe K,through
the feed-water heater L and pipes M J’ to the
stack J° After the coal in the generator or
producer A has been brought to an incan-
descent state and the fire-bricks in the inter-
mediate chamber E and fixing-chamber G
have been brought to an appropriate temper-
ature by the natural draft the door b of the gen-
eratoris closed and the blast-valve 1, supplied
with air from the blower X, isopen. The air
admitted into the generator A through the
pipe 10 causes active, though incomplete, com-

bustion in the bed of coal in the generator, and

the products of combustion thus created by
the air-blast, which will be hereinafter re-
ferred to as ‘‘producer-gas,” pass from the
generator to the outlet-pipe J' and stack J?,
as above described. The said producer-gas
heats the fire-brick or other refractory mate-
rial e in the chamber E by imparting a por-
tion of 1ts specific heat thereto, and with the

present form of intermediate structure some

heat will also be imparted to the mixing
structure in the chamber D both by conduc-
tion and radiation, but not enough to pro-
duce any appreciable effect therein. The
producer-gas referred to passes from the
chamber E through the pipe F into the fix-
Ing-chamber G, where it meets a supply of
alr, admitted by opening the air-blast valve
2, to provide for combustion of the said pro-
ducer-gas, the products of which pass through
the refractory material in the fixing-chamber
(x, ‘thereby highly heating the material in
sald fixing-chamber. | |
In practice it may be found desirable to ef-
fect the combustion of a portion of the pro-
ducer-gas within the fixing-chamber, which
may be accomplished by admitting air into
the said chamber substantially near its mid-
dle or center portion through the valve 15 in
the branch pipe14. Inapparatusasnowcom-
monly constructed and known tome the prod-
ucts of combustion produced by the natural
draft and also by the air-blast are permitted
to pass from the fixing-chamber of the appa-
ratus directly totheatmosphere. These gases,
which are usually termed ¢‘ waste” gases, are
highly heated, and it is one of the objects
of this invention fo utilize these waste gases,
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whichisaccomplished in the apparatus herein -
shown by passing the same through the boiler
H and preferably also through the feed-water
| heater I, thesaid gases being greatly reduced
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sired purpose,

in temperature on their passage through the
boiler I1 and feed-water heater 1. and escap-
ing through the branch pipe J' into the stack
at asubstantially low temperature. Theheat
from the waste gases, on their passage through
the boiler I and feed-water heater 1, gener-
ates steam in the said boiler, which is util-
ized for making the water-gas, as will spe-
cifically be described, and also for any de-
as, for example, for furnish-
ing the steam to the feed-water pump V, the
0il- pump V', and the engine X for duvnw
the blower X' The steam genecrated in the
boiler 11, il desired, may also be used alone
or 1n conjunclion with the exhaust-steam
from the pumps V V' and blower-engine X,
together with that from the vaporizer T, for
he: ating a chamber 5, through which is eX-
tended the air-blast- snpply pipe 13.

When the steam from the boiler IT is util-
1zed to heat the chamber S, it may be Sup-
plied to said chamber thrmwh the pipe /',
connecled to the pipe p* and controlled by a

alve f%. The exhaust-pipes from the pumps
V V', blower-engine X, and vaporizer T may

all be eonneeted to a single pipe 73, fm'mmgr

the steam-inlet pipe for the chamber S, and
provided, as shown, with a valve 7% or they
may be. separately connected to said cham-
ber. The chamber S may be provided with
an outlet-pipe 77, having a valve f% This
process of heating the apparatus by the air-
blast 1s continued until the operator consid-
ers a proper heat is obtained for decompos-

‘1ng the steam in the generator A, as will be

hereinafter described, and for properly fix-
ing hydrocarbons in the chamber G, as will
bedescribed. When thispointisreached, the
following action 1s taken: The blast-valves
15 2 1 avre closed 1n the order named.
valve 3 1s closed and the valve 4 open. The
steam-valve 7/ at the top of the generator A

1s closed, while the steam-valve /i at the bot-

tom of the generator is now open, permitting
steam to pass 1nto the generator un through
the bed of coal, where it is decomposed and
forms water-gas. The water-gas thus pro-
duced 1s employed to clear the apparatus
from the deleterious gases and products re-
maining in the apparatus and which would
be objectionable to have present in the car-
bureted gases. The water-gas passes from
the generavor A, through the pipe B, chambers
D and L, through the outlet If, up through
the fixing-chamber (x, through the boiler II,
feed-water heater L, and pipe J’, to the stack

J*.  The water-gason its passage through the
apparatus, as described, forces ahead of it

all the deleterious gases and waste produets
which remain in the apparatus. The heat-

1ng steps thus far deseribed and which con-
stitute three distinct steps, namely, prelimi-
nary heating by natural draft, heating by the
alr-blast, and heating by the water-gas, may
be assembled under one heading, which I pre-
fer to designate as ‘‘heating preparatory to
manufacturing the carbureted gas.”’

water-

The |

| termediate chamber to its outlet I,

iy | | 575,625

In some 1nstances it may be found that the
natural draft isnot sufficiently strong to draw
the products of combustion down through the
feed - water heater, in which case the said
draft may be assisted by an exhaust-fan, (not
shown but which may be located in the
stack J%) or the valve 5 may be closed and
the valve 5 opened. In this latter case the
products of combustion would pass directly
from the boiler Il through the pipe J into the
stack. - I prefer to have the produets of com-
bustion created by the natural draft pass
through the feed-water heater, as the heat ol

70

75
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such produois is thus utilized to the fullest

extent.

After the water-gas has been permitted to
run through the apparatus a sufficient length
of time to thoroughly clean the same from the

~deleterious gases and waste products the ap-

paratus in now in condition for manufactur-
ing the carbureted water-gas, and the next
stepin the process is as follows: The operator
closes the steam-valve /i to permit the outlet-
valve 5" in the pipe J’, leading to the stack,
to be easily closed, which is then done. The
valve /v is again opened, and uncarbureted
oas, made as above deseribed, passes
through the valve 4 and pipe I> to the top of
the chamber D at a high temperature, where
it is met by heated hydrocarbons admitted
through the valve i, which is now opened.
The hydrocarbons, which are supplied in the

present instance from the cylinder W by the
pump V', are heated or vaporized on their

passage through the vaporizer ', as described
in Letters Patent No. 443,214, above referred
to, and the said hydrocarbons on their pas-
sage through the vaporizer I' are heated to
approximately the same temperature as the
steam circulating through the chambers of
the said vaporizer, so that when admitted to
the chamber D the hydrocarbons are 1in a

heated state and have their temperature fur-

therraised withinthe chamber D bythe higher
heat of the water-gas in said chamber. 'T'he
mixing structure in the chamber D facilitates
and 1611(161‘.{5 perfect the intermingling of the
water-gas and the hydroc:r_l.rbons, ”ﬁ-"]’li(jl'l are
now more or less vaporized, according to the
nature of the oil used. The intermingling of
the moderately-heated hydrocarbons and the
water-gas lowers somewhat the temperature
of the water-gas in the chamber D, as the lat-
ter is at a low temnperature as compared with
that of the chamber in which the gas meets
the oil in apparatus of this class as heretofore
used. The mixture of the water-gas and hy-
drocarbons thus produced passes into the
chamber E, where the mixture, now at a lower
temperature than the water-gas was when it
reached the chamber D, is for the first time
subjected to extraneous heat, 1t meeting for
the first time moderately-heated refractory
material ¢ in the chamber K, and the mixed
gases or carbureted water-gas become grad-
ually heated in their passage through the in-
where 1t
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comes in contact with the highly-heated re- |

fractory material g in the fixing-chamber G,
which has been previously heated as above
described, and where it forms carbureted wa-
ter-gas finally fixed or rendered permanent at
nominal pressures and temperatures.

It will be noticed that in the progress of the
manufacture of the fixed carbureted gas from
the point of formation of the water-gas in the

generator A to the point of fixation of the

carbureted gas in the chamber G the water-
gas 1s subjected to progressive and retrograde
stepsof temperature. Toillustrate,the water-
gasissuing from the generator A is reduced in
temperature in the mixing-chamber D both
by reason of the cooler hydrocarbons and also

by reason of the fact that the said chamber
‘18 comparatively cool, as it has not been pre-

viously subjected to any appreciable heating
action. | |
Themixture of water-gas and hydrocarbons
1s then raised in temperature on its passage
through the chamber E and is still further
raised in temperature in the fixine-chamber
(, which latter is of sufficiently high heat to
fixorrender permanent the carbureted water-
gas. Irom this point the object of this in-
vention istoreduce the heat of the carbureted

water-gas gradually, as it is one of the essen- |

tials of perfect gas-making that all shocks to
the gas, as by sudden changes in tempera-
ture,should beavoided. Thefixed carbureted
water-gas having reached the top of the fix-
ing-chamber G now passes through the boiler

H, where its temperature is materially low-

ered and the heat abstracted continues the
generation of steam, and from the boiler H
the said fixed carbureted gas passes through
the feed-water heater L, where its heat is still
furtherremoved and utilized. After the fur-
ther cooling of the carbureted water-gas by
the feed-water heater L it passes through the
delivery-pipe M, (the valve &' in the pipe J’
being closed,) and at a comparatively low
temperature, for the first time meetsahydrau-
lic seal in the hydraulic main N, from which
1t passes through the pipe O to the condenser
P, where its temperature is reduced to about
the atmospheric temperature by cold water
admitted into the condenser through the pipe
1The now cool gas issues through the out-
let-pipe p* and thence passes to the usual

- scrubbers, purifiers, meters, and gas-holders,

55

(notherein shown,) but such asnowcommonly
employed in gas-works. It will be noticed
that when the carbureted water-gas meets the
water seal in the hydraulic main N it has been

- reduced in its temperature by its passage

60

through the boiler II and feed-water heater
L to such extent as to avoid all shock which
would otherwise occur if the gas was per-
mitted to meet the water seal at substantially

- the temperature it possesses when it leaves

the fixing-chamber G, as has been heretofore
practiced. DBy reducing the temperature of
the fixed carbureted water-gas, as above de-
scribed, the condenser P is relieved from the

-1

wear and tear incident upon highly-heated
gas coming in contaet with cool surfaces, and
such wear and tear is taken largelyupon the
feed-waterheater,which,beingcomparatively
small, lessens the cost of repairs, if it is found
necessary to make the same. |

Another advantage resulting from the re-
duction of temperature of the fixed carbureted
gas, as herein described, is that a less quan-
tity of water is required for condensing pur-
poses,which quantity isof such comparatively
small volume as to enable it to be employed

1nconnection with the feed-water heater with-

out waste, thereby economizingin the amount
of water used, and consequently effecting a
reduction in this particular in the cost of
manufacturing the gas.

Still another advantage resulting from the
reduction of temperature of the carbureted

-water-gas, as herein- described, is that when

the said gas meets the water in the hydraulie
maln its temperature hasalready been greatly
lowered and the water is not overheated, and
consequently thenuisance of overheated tarry
matters in tar-wells, which in practice are
connected with the hydraulic main and are
not herein shown, is avoided, and as a result
the disagreeable tarry odors now common to
gas-works are mitigated. Furthermore, the
water in the tar-wells and hydraulic main can
be circulated through the hydraulic main and
tar-well without the usual attendant wear and
tear on the pumps employed to thus circulate
the water. The cold water admitted into the
condenser P by the pipe p?is gradually heat-
ed and issues by the pipe p? connected to the
inlet end of the pump V, and the said water
18 forced by the said pump, as herein repre-
sented, through the feed-water heater L into
the boiler H and auxiliary boiler 20, and in
the Dboiler H the said water is transformed
into steam, which is used as heretofore de-
scribed. Carbureted water-gas is thus made
for a length of time governed by the gradual
cooling of the apparatus and determined by
the judgment of the operator, at the expira-
tion of which time the oil-valve 7 is closed,
the steam-valve h is closed, the stack-valve
' 1s open, the blast-valves 1 and 2 are open,
and the conditions of the second step of the
preparatory heating-stage are resumed and
the process repeated from that point.

- By reference to I'ig. 3 it will be noticed that
the pipe I leads from the top of the genera-
tor to the chamber D and the pipe B’ leads
from the bottom of the generator below the
aorate-surface to the mixing-chamber D. By
this arrangement, the water-gas may be circu-
lated up through the bed of coal in the gen-
erator and out through the pipe B, or it may

be circulated in the reverse direction down

through the bed of coal and up through the
pipe B’, the valve 4 being closed and the
valve 4 being open in the first instance, and
the valve 4 being closed and the valve 4’ be-
ing open in the second instance. When the

circulation is downward through the bed of
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coal, the steam-valve /v is closed and the valve
7.:, opened to admit steam to the top of the gen-

‘ator.

IL will be noticed that the air-blast is ad-
mitted directly to the generator A by the pipe
10 and to the fixing-chamber G by the pipe

2, but 1s not supplied to the chamber E, so

that the latteris not heated to an excessively

high temnperature, and as a result the mixture
of water-gas and hydrocarbons admitted into
the chamber E from the mixing-chamber D
18 not immediately subjected to the highest
temperature, but, on the other hand, is sub-
jected to what lll.:"t} be termed in gas- nmhmn*
a ‘““moderate” temperature in the ehambev
K and then to the highest temperature in the
fixing -chamber . The mixture of water-
gas and hydrocarbons is thus subjected to a
progressive orincreasing heat, which permits
of the thorecugh mixing of the water-gas and
the hydrocarbon vapors and avoids the for-
mation of a lampblack and tarry matters
from the hydrocarbon vapors, which forma-
tion of lampblack and tarry matters would
take place if the water-gas and hydrocarbon
rapors arc subjected to a high temperature
betfore being thoroughly 111110(1 It will also
be noticed that the water- -oas and hydrocar-
bons 1 the mixing-chamber D are not sub-
Jecled to extraneous heat, but are acted upon
solely by their own heat until thev are thor-
oughly commingled. I prefertoheat the hy-
drocarbons before admitting the same into
the chamber D, but I do not desire to limit
my invention in this respect, for while su-
perior results may thus be obtained approxi-
mate results may be obtained by admitting
the hydrocarbons into the chamber D cold or
substantially cool.

Believing myself to be the first to effect a
mixture of water-gas and hydrocarbons at a
moderate temper me prior to subjecting the
sald mixture to the fixing-temperature in an
apparatus of this kind, as may be accom-
plished by passing the said mixture through
the chamber E, into which the air-blast is not
admitted, I do not desire to limit this portion
of my 1111"@1111011 to the use of the mixing-
chamber D.

I prefer to employ in the manufacture of

carbureted water-gas a mixing-chamber con-
structed as herein shown, it formuw a part,

with the chamber E, of an 111’[@1*111@(11{&6 struce-

ture interposed between the generator and
the fixing-chamber, but I do not desire to
limit mv&self toany pm ticular form of mixing-
(,hmnber, as the latter may be of other forms
than that herein shown and may be separate
from the chamber E, but connected thereto
in suitable manner to permit of the passage
of the gases and vapors from it to the cham-
ber E, and so also the chamber E, while here-
in shown as a separate structure from the
fixing-chamber, may be included in onestrue-
ture with the same, but separated therefrom
in suitable manner to preserve its funection,

which is to moderately heat the mixture of

water-gas and hydrocarbons before the said
mixture is exposed to the highest heat. I pre-
fer also to provide the outlet- -pipe M, leading
from the feed-water heater L, with the branch
pipeJ’, provided with anormally-closed valve,
but I do not desire to limit my invention in
this respect, for while such construction is
preferable it may be omitted and advanta-
geous results obtained by the use of the outlet
J, leading from the boiler II, which outlet is
provided with a normally-closed valve 5.

By locating the mixing-chamber D above
and in communication with the chamber E
the hydrocarbons in the chamber D are per-
mitted to gravitate into the chamber K,which
prevents waste of hydrocarbons and insures
the utilization of all the hydrocarbons admit-

ted into the chamber D in the manufacture

of the carbureted water-gas.

I claim— |

1. In an apparatus for producing carbu-
reted water-gas, the combination with a gas-
agenerator, and 2 chamber containing refrac-
tory material in communication with the said
generator for the passage of the products of
combustion or blast-gases, of a hydrocarbon-
mixing chamber provided with an oil-supply,
and connected with the generator for the ad-
mission of water-gas, and located above and
communicating with the said chamber con-

| taining refractory material for the passage of

the mixed water - gas and hydrocarbons and
for the gravitation into said chamber of the
heavier hydrocarbons, for the purpose speci-
fied.

2. Thatimprovementin the method of man-
ufacturing water-gas, which consists in the
following steps, viz: generating producer-
oas, passing the said producer-gas through a
chamber containing refractory materials to
absorb the specific heat of the said gas, com-
mingling air with the said producer-gas after
1ts specific heat has been absorbed to effect
complete combustion of thesaid producer-gas,
passing the gaseons products of complete com-
bustion through a chamber containing refrac-
tory material to absorb the heat resulting
from said complete combustion, bringing the
products of complete combustion into contact
with material heated to steam temperatures,
that 1s, at or above the boiling-point of water
0 absorb further quantities of the specific
heat of said gases, and then bringing the prod-
ucts of complete combustion into contact
with materials at a temperature below the
boiling - point of water to further absorb the
specific heat of the said gases, substantially
as and for the purpose specified.

Theimprovement in the method of man-
ufacturing carbureted water-gas, which con-
sists in the following steps, viz: generating
blast-gas, and internally heating chambers
containing refractory material by passingsaid
blast-gases through them; then generating
W mer -gas, e111'1cl11nﬂ* said water- gas with oils

or hydroca,rmons by admitting water gasinto
a mixing-chamber contmnmw 1*efract01*y or
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baffling material and into which chamber the
said 0115 or hydrocarbons are admitted, to ef-
fect a mixing of water-gasand hydroealbons
and thereby raise the tempemture of said
hydrocarbons by the specific heat of the wa-
ter-gas, and form a mixture of water-gas and
oils or h} drocarbons and vapors of same, the

temperature of which mixtureis greater than

that of the original oils and less Lhan that of
the water-gas previous to the mixing de-
scribed; passing water-gas admixed with hy-
drocarbons into one of the internally-heated
chambers in communication with the said
mixing - chamber and into which internally-
heated chamber the heavier hydrocarbons

gravitate from said mixing-chamber, thereby

further ralsing the temperatm‘e of ml‘t@d wa-
ter-gas and oﬂs or hydrocarbons; and then
passmﬂ‘ sald heated mixture through a second
of the internally-heated chambers to still fur-
ther heat the said mixture and effect a final
fixing of the carbureted water-gas, substan-
tially as desecribed.

4. In an apparatus for. producing carbu-

reted water-gas, the combination with a wa-
ter-gas ﬂenemtm a heated fixing-chamber,
and | a ehamber E provided with 1*ef1*a0t01"3r
material and 111termed1ate of the said gener-
ator and fixing-chamber and communicating
therewith, and a hydrocarbon-mixing cham-
ber provided with an oil-supply mld GO~
nected with the generator for the admission

of water-gas, and communicating with the in-

tel*medmte chamber I for the passage of
mixed water-gas and hydrocarbons, substan-
tmlly as descrlbed

5. In an appamtus tor producmﬂ' carbu-
reted water-gas, the combination with a gas-
generator, a ﬁxmﬂ'-chamber and a chamber
containing 1*efraet0r} material and Interme-
diate of the fixing-chamber and generator, of

a hydrocarbon-mixing chamber adapted to

communicate with the gas-generator and with

the said intermediate chamber substantlally
as described.

6. In an apparatus for producmn curbu-

reted W&Ler gas, the combination with a gas-

generator, i1xing-chamber provided with
I'efractory matemal of an intermediate struc-
ture consisting of a chamber E communicat-
ing with the ﬂ‘enemtor and with the fixing-
cham ber and contalmnﬂ refractory :.:Ltemal
and a mixing-chamber D provided with re-
fractory materlal and communicating with
the chamber E and adapted to commumcate
withthe generator,substantially as described.

7. In an appal‘atus for producing carbu-
reted water-gas, the combination with a gas-
generator and ﬁxmﬂ'-chamber and a cham-

ber K provided with refmctory material and

intermediate of the said generator and fixing-
chamber, of a hydroeaijon -mixing cha,mber
comm umeatmﬂ' with the gas-generator for
the admission of water-gas fr'om the said gen-
eratorinto said mixin ﬂ'-chamber and Wlth the
said intermediate Ghamber for the passaﬂ‘e

from said mixing-chamber of a mixture of
water-gas and hydrocarbons, and a boiler
commumeatm o with the interior of the fixing-
chamber and throuﬂh which the gas fixed in
the said fixing- ehamber 18 passed substan-
tially as deseubed |

3. In an apparatus for producing carbu-
reted water-gas, the combination with a gas-
generator, a hunﬂ-chamber and an 1nterme-
diate chamber 10} provided with refractory
material, of a hydrocarbon-mixing chamber
communicating with the gas-generator and
for the admission of water-gas from the said
generatorinto said mixing-chamber and with
the said intermediate chamber for the pas-
sage from said mixing-chamber of a mixture
of water-gas and hydrocarbons, a boiler com-
municating with the interior of the fixing-
chamber, and a feed-water heater L for said
boiler connected therewith to afford a passage
for the gas from the boiler, substantially as
described.

9. In an apparatus for producing carbu-
reted water-gas, the combination with a gas-
generator, a fixing-chamber and an interme-
diate chamber K, of a hydrocarbon-mixing
chamber connected to the gas-generator for
the admission of water-gas into the said mix-
ing-chamber and with the said intermediate
chamber for the passage of water-gas and hy-
drocarbons into the said intermediate cham-
ber, a boiler communicating with the interior

of the fixing-chamber,and a feed-water heater

L for said boiler connected therewith to af-
ford a passage for the gas from the boiler, a
gas-delivery pipe forsaid heater,and a branch
escape-pipe connected to said gas-delivery
pipe, substantially as described.

10. In an apparatus for producing carbu-
reted water-gas, the combination with a wa-
ter-gas generator, a fixing-chamber provided
with refractory material, and a chamber E
provided with refractory material and inter-
mediate of the said fixing-chamber and gen-
erator and connected thereto for the passage
of gas from the generator to the fixing-cham-
ber, and a hydrocarbon-mixing chamber con-
taining refractory mixing material and com-
municating with the gas-generator and with
the intermediate chamber, of air-admission
pipes connected to the said generator and f{ix-
ing-chamber only, substantially as and for
the purpose specified.

11. The improvement in the method of
manutacturing carbureted water-gas, which
consists in the following steps, viz: generat-
ing blast-gas, and internally heating cham-
bers containing refractory material by pass-

ing said blast-gases through them; then gen-

erating water-gas, enriching said water-gas
with oils or hydrocarbons by admitting wa-
ter-gas into a mixing-chamber containing re-
fractory or baffling material and into which
chamber the said oils or hydrocarbons are ad-
mitted, to effect a mixing of water-gas and

- hydrocarbons and thereby raise the tempera-
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ture of said hydroearbons by the specific heat
of the water-gas, and form a mixture of wa-
ter-gas and oils or hydrocarbons and vapors
of same, the temperature of which mixture 18
greater than that of the original oils and less
fhan that of the water- -oas previous to the
mixing described; passing water-gasadmixed
with ]13 drocarbons into one of {he internally-
heated chambers in communication with the

to said mixing-chamber and into w hich inter-

nally- heated chamber the heavier hydrocar-
bons gravitate from said mixing- -chamber,
Lhercby further raising the tempel ature of
mixed water- -gas and oils or hydrocarbons;
and then passing said heated mixture throu ﬁh
a second of the internally-heated (,,hdmbels
to still further heat the said mixture and ob-
tain a maximum temperature of the mixed
water-gas and hydroearbons; then passing

sald mixture of water-gas and hydrocarbons .
into contact with materials heated to the boil- |
ing-point of water; thence into contact with |
materials heated to a temperature below the
boiling-point of water, and lastly passing said

25

mixture through water, substantially as and
for the purpose speelﬁed

12. The improvement in the method 01‘.'
manufacturing carbureted water-gas, which
consists m the following steps, viz: generat-
ing blast-gas, and internally heating a cham-
ber ontfumnﬂ refractory material by passing
said blast-gas through it; then oenerating

water-gas, ﬂdmnmw water—gds and oils or hy
{hocm*bom in a elmmber containing bafifling
or refractory material located above and com-

- municating withsaid internally-heated cham-
' ber for 1]10 gravitation of the heavier hydro-

carbons from the said mixing-chamber into

- said internally-heated clmmber,%ub&tantm]lﬁ_

as and for the purpose specified.
In testimony whereof I have signed my
name to this specification in the presence of

' two subseribing witnesses.

WALTER R. ADDICKS.

Withesses:
Jas. II. CHURCHILL,,
J. MURPHY.
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