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To all whomv it may concerrn:

- Beit known that we, ALEXANDER CROMBIE
HUMPHREYS, of the city and county of Phila-
delphia, State of Pennsylvania, and ARTE
GRAHAM GLASGOW, of the city, county, and
State of New York, citizens of the United
otates, have invented a certain new and Im-
proved Method of and Apparatus for Manu-
facturing Carbureted Water-Gas, (for which
we have obtained Letters Patent in England,
dated Ifebruary 12, 1895, No. 3,089,) of which
the following is a true and exact descrip-
tion, reference being had to the accompanying
drawing, which forms a part thereof.

Our invention relates to the manufacture
of carbureted water-gas, and has for its ob-
ject the more economical use of oils, and es-
pecially of difficult oils for carbureting the
gas 1n the process of its manufacture.

We employ an apparatus including a wa-
ter-gas generator, a preliminary carbureting-
chamber filled with checker-work or equiva-
lent refractory filling and situated aboveand
in communication with the generator, so that
liquids thrown into it will tend to flow down
into the top of the generator, a device for
supplying liquid hydrocarbon to the top of

the preliminary carbureting-chamber, and a |

gas-outiet conduit leading from the top of
the said chamber to a carbureting and fixing
chamber,which also forms part of the plant.
Preferably we also employ a conduit leading
from the base of the generator to the car-

~ bureting and fixing chamber, providing, of

course,valves for regulating the course of the
gases from the generator, and in this case
we employ also a steam-supply pipe leading
into the top of the fixing-chamber. In addi-

. tion,we prefer to employ a surface condenser
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or condensers, through which the gases pass
on leaving the fixing-chamber.

- In its most complete sense our method con--

sists In passing water-gas through the pre-
liminary carbureting-chamber, the carburet-
ing and fixing chambers, and the surface con-
denser, the preliminary carbureting and car-
bureting and fixing chambers being pre-
heated, and preferably to temperatures which
do not substantially exceed those at which a
gas having the maximum illuminating effect
Isproduced from the oil employed. Weinject
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into the top of the carbureting-chamber a lig-
uld hydrecarbon,which is carried with the gas

through the chamber, and into the top of the

preliminary carbureting-chamber we inject
the heavy tarry oil condensed in the surface
condenser, sald oil percolating through the
filling of the chamberin the opposite direction
to the ascending gas and the portion which is
not vaporized falling onto the fuel-bed in the.
generator, where it forms a valuable addition
to the fuel-supply. - -
Veryvaluableadvantagesare gained by our

‘method of introducing liquid hydrocarbons

both atthe top of the preliminary carbureting-
chamber and the top of the carbureting-cham-
ber, causing part to pass in the opposite direc-
tion to the gas and part in the same direction,
and this is true where both oil-supplies are of
the same character, as it enables us to secure
a highly-carbureted gas, and without over-
loading any part of the apparatus, thereby in-
creasing the efficiency of the apparatus in its
treatmentof difficult oils, and especially in the
production of high-candle-power gas.
Where only heavy or difficult fluid hydro-
carbons containing a large proportion of pitch
or carpon are used for carbureting, we intro-
duce them in the top of the preliminary carbu-
reting-chamber, the hot water-gas sweeping
the vaporized portions into the fixing-cham-
ber, while the decreasing residue percolates
through the heated refractory filling of the
chamber, undergoing a process of fractional

distillation on its way, and its unvolatilized

residue finally falling onto the fuel, to which
1t forms a valuable addition. In this case we
donotinject oil into the carbureting-chamber
except when the current of gas is reversed in
the generator and the oil cut off from the dis-
tilling-chamber, as will be desecribed.

Our improvement, both in method and ap-
paratus, (and we have made several mechan-
ical improvements not above mentioned,) will
best be understood as described in connection
with the drawing, which represents our appa-
ratus in elevation and partly broken away.

A is the generator; I3, the preliminary car-
bureting-chamber filled with refractory ma-

terial; C, the oil-supplying device at top of

chamber B. D and D' are fixing-chambers,
or, rather, as shown, carbureting and fixing
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chambers, of usual construction, connected
by conduit X, receiving gas by conduit E?
from the top of the preliminary carbureting-
chamber and delivering it through conduit L.

M 1is the opening through which the blast-
gases issue to the stacl N.

At the head of chamber D we provide the
oil-supplying device C', and when 1t 18 1n use
the chamberis whatisgenerally called a ‘‘ car-
Dbureter.” A conduit IE leads from the base
of the generator to an annular chamber I&,
surrounding the base of chamber D, and
thence pipe-flues ¢’ lead through the walls of
D to its top. This construction 1s advanta-
oeous in saving room, keeping the gases hot,
and introducing them in such a way that oil
will not tend to run down in the conduit lead-
ing from the base of the generator. Means,
as valves I and F', are provided for closing
either conduit leading from the generator.

G is a stecam-pipe leading to the base of the
ogeneratorin the usual way, and G’ is a steam-
pipe leading into the top of chamber D.

IT is the air-blast main, a connection II’
leading to the base of the generator, a con-
nection IH* IP leading to the basc of the cham-
bher B, a connection I* leading to the head of
chamber D, and a connection II* lcading to
the base of chamber D', Theair is admitted
through these various conduits for blowing
up the fire in the generator and for heating
the various chambers B, D, and D',

I is the level of the operating-floor, and J
the feed-door of the generator.

The conduit I, leads into the head O’ of a
surface condenser O, the body O° of which is
lkept full of cold water, while through it lead
the pipes O connecting the head O with the
head O an extension O° of which passes down
into the liquid-seal box I? and below the level
of the fluid therein, which consists of heavy
tarry hydrocarbons condensed from the gas,
and whichservestopreventabackward fiowof
oas as well as to serub the gas and free 1t from
the tarry condensed oils. Ilaving attained
the desired level in box P the oils are permit-
ted to escape through bent pipe I’® into re-
ceptacle I°

P’ is a water-jacket surrounding box I” and
serving to keep the oils in 1t cool.

From box I? the gas passes through conduit
Q into the head R’ of the surface condenser
R, the body R*® of whieh, like that of O, is
cooled by water, through which pass multiple
pipes R* extending down into the head IR
and below the level at which the condensed
heavy oils stand therein, (sa,id level being de-
termined by the escape-pipe %) so that the
oas issuing In numerous fine Sllemns 18 eX-
posed to a [}(301111.-11‘13’ thorough serubbing be-
fore 1t passes oif through condmt IR,

Of course a single condenser can be used,
or both could be constructed lilke IR, as should
the single one be if no other 1s employed, be-
cause the extension subdivision of the body
of gas in scrubbing it in the heavy oils 1s im-
portant.
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In operation we bring the fuel charged into
the generator through the door J to a proper
demee of heat by means of the blast, and we
pass the fuel-gas oenerated in ﬂllS opera-
tion through the chambers B D D’ , admitting
air in plOpGl]Y—-l eogulated guantities to cach
chamber in order to insure a proper combus-
tion and the desired temperature in each.
We then cut off the air-blast and admit steam
through the pipe G, the valve I being closed
and the valve I open. At the same tlme Wwe
force liquid hydrocarbons (preferably, as de-
seribed, the oil-tar which remains after the
more volatile parts have been driven off from
lichter oils or any oily matter containing a
laree percentage of pitch or, as we may term 1t,
“Smplus 0(111)011”) throu ﬂ'h C into the top of
the preliminary {.L]I'blllCtll]"f-ChElmbOl‘ B and
upon the refractory filling Lh(,mof through
which it gradually works down givin o off 1ts
volatile parts and undergoing a process of
what we may call ‘““fractional distillation”
under the influence of the heated {illing and
of the hot water-gasfrom the generator, which
sweeps upward through the chamber I3 and
carries the vaporized oil withitinto the cham-
ber D, while the non-volatilized residue, after
passing through the chamber I3, falls upon
the fuel in the generator and becomes a valu-
able addition to it. We prefer also to inject
a lighter oil through C' into the head of the
chamber D, this oil percolating downward
in the same direction taken by the water-
agas and being gradually volatilized under the
influence of the gas and of the heated filling
of the chamber. The highly-carburcted gas
is fixed in its passage through the chambers
D and D'; but, as we have already stated, we
prefer that both these chambers and also the
chamber I3 should be maintained at a tem-
perature not materially exceeding that at
which an oil-gas of the maximum i1lluminat-
ing power is produced from the oils used.
This temperature is materially less than that
employed in what is now recognized as good
practice, and as a result a smaller proportion
of the oil or oils 1s converted into a fixed gas
than would be the case were higher tempera-
tures employed. (/onf-,equently the gasecs 1s-
suing from the fixing-chamber D', Lhrourrh
pipe L, are loaded with a considerable quan-
tity of condensable heavy oil, and in order to

save this oil in good condition for reuse we
pass the gases 1111:011{111 the surface condenser
or eondensel S, asur face condenser being used
to avoid the admixture of water with the con-
densed oil, which, asis well known, interferes
withitspr ofitable reuse asa carbu 1*0‘511151 fluid.

It is the oil collected in the seal-box P,
coming partly from R*, which we plefembly
inject 111L0 the prohmnmry carbureting-cham-
ber B, using an ordinary oil of commerce in

the head of the carbureting-chamber D.
The method and in some part the apparatus
above described by which the carbureting
and fixingchambers are maintained at a tem-
| perature not substantially exceeding that at
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which oil-gagesof the maximum illuminating | which consists in passing the water-gas

power are obtained and in which a surface
condenser 1s used for recovering the unfixed

.portion of the oil for reuse form the subject-

matter of the application for Letters Patent
filed by A. G. Glasgow, May 11, 1894, Serial

' No. 510,896, and are therefore not elmmed in

this apphcatlon
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While, as we have stated we prefer to in-
ject the heavy oll into the m"ehmmary car-
bureting-chamber and a lighter oil into the
carbureting-ehamber, it must be understood

“that we claim as our invention the injection

of the same o1l into both chambers, a pro-
nounced advantage being gained 1n thlS case
by the division of the 011 -supply, causing a
portion of it to travel against the gas-current
and a portion with the current, and thus ob-
taining more gasified oil for a given amount
of uncarbureted gas and for the temperature

~employed than would be otherwise practi-

cable.

In case, owing to the mrr} nature of any
hydrocarbons 111131’0(111(38(1 to the preliminary
carbureting-chambers, a portion of the sur-
plus ecarbon tends to cake upon the refrac-
tory filling of the preliminary carbureting-

chamber B it can be removed withoutloss by

stopping the supply of oil to the preliminary
carbureting - chamber, closing the valve F,
opening the valve F, &nd tummﬂ* on steam
through pipe G'. The steam passing down-

- ward thl‘()llﬂ‘h the preliminary carbureting-
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chamber Wlll under the great heat of the
111ng, combine to a considerable ex-
tent with the carbon, producing gases which,

continuing'down.through the fuel charge of
the generator, will be further and completely

decomposed, and the water-gas resulting will

pass upward through the conduifs E E' ¢’ to
the head of the carbureting-chamber D,where
oil may be injected to carburet the gas. This
treatment is advantageous also in regulating

" the incandescence of the fuel in the generator.

,45

It will be understood that carburetmﬂ' and
fixing chambers are not essentla,lly distinet,

- the same chamber ﬂenemlly serving both
functions where oil is injected into it.
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IHHaving now described our invention, what

we elalm as new, and desire to secure by Let-
ters Patent, is—

- 1. The method of carbureting water - gas
which consists in passing the water - gas
formed in the generator upward through a
preliminary carbureting-chamber,andthence
through main carbureting and fixing cham-
bers thence through a surface condenser or
condensers, injecting into the main carburet-

ing-chamberliquid hydrocarhons so that they

will pass through it in the same direction as
the gas and introducing into the preliminary

carbureting - chamber the heavy hydrocar-

bons condensed in the surface condenser and
so that said heavy oil will pass therethronrrh
in the opposite direction to the gas.

2. The method of carburetuw water - ﬂas

formed in the generator upward through a
preliminary carbureting - chamber, thence
through main carbuar etma and fixing cham-
bers, all said chambers being m&mtamed ab
temperatm es not fsubstfmtl ally exceeding
those adapted to produce from the oils enter-
ing them gases having the maximum illumi-

nating effect, and thence through a surface

condenser or condensers, injecting into the
main carbureting-chamber liquid hydrocar-
bons and introducing into the preliminary
carbureting-chamberthe heavy hydrocarbons

condensed In the surface condenser.

3. The method of utilizing liquid hydrocar-
bons in the manufacture of carbureted water-
oas, which consists in preheating a prelimi-
nary carbureting-chamber connected with
the gas-generator then forcing steam into the

_base of the generator and passing water-gas

from the ﬂenelator upward through the pre-
liminary c&rbmetmﬂ‘ chamber and at the
same time passing 11qu1d hydrocarbons down-
ward through said chamber and draining the
heavy 1"681(1&(-} which is not vaporized and car-
ried off by the water-gas into the generator,
fixine the vapors by passing the mixed gases
and vapors thr oucr-h a heated fixing- ch&mber
then cutting of the steam supphed to the
base of the ﬂ*enemtor and the supply of lig-
uid hydrocarbons to the preliminary carbu-
reting-chamber and forcing steam into the
top of the preliminary carbureting-chamber
and down through it and the generator from
the base of which the resulting gases are car-
ried to the fixing-chamber.

4. The combmatlon with a single water-gas
oenerator of a vertical pr_ehmmary carburet-
ing-chamber filled with refractory checker-
work and situated immediately above said
generator, a separate substantially vertical
main carbureting-chamber also filled with
checker-work and the top of which commu-
nicates with the top of the preliminary car-
bureting-chamber and which is arranged to
receive gases from the generator only at 1its
top, and supply devices for liquid hydrocar-
bons whereby they can be introduced into
the top of the main and preliminary carburet-
ing-chambers, so that they may pass through

the preliminary chamber in opposition to the

current of gases and through the main cham-
ber in the same direction with the current in
sald chamber.

5. The combination with asingle water-gas
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generator of a vertical prehmmary e&rburet- |

ing-chamber filled with checker-work and
Sltu_ated immediately above said generator, a
separate substantially vertical main carbu-
reting-chamber also filled with checker-work
and the top of which scommunicates with the
top of the preliminary carbureting-chamber,

a fixing-chamber eommumcatmo‘. with ‘[he
main 'chamber- at the bottom, supply devices
for liquid hydrocarbons whereby they can be

| iIntroduced into the tops of the main and pre-
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liminary carbureting-chambers, and a sur-
face condenser in communication with the
fixing-chamber at the top.

6. The combination with a water-gas gen-
erator of a preliminary carbureting-chamber
situated immediately above said generator,
a substantially vertical fixing-chamber, con-
duits between the top of said fixing-chamber
the top of the preliminary carbureting-cham-
ber and the bottom of the generator, means
whereby said conduits can be closed at will,
means for injecting oil into the top of the pre-
liminary carbureting - chamber and steam-
pipes entering the base of the generator and
the top of the preliminary carbureting-cham-
ber. |

7. The combination with a water-gas gen-
erator of a carbureting or fixing chamber, a
condult leading from the top of the generator

20 to the top of the carbureting-chamber, an an-

nular chamber situated near the base of the
carbureter, aseries of pipesleading from said
chamber through the walls of the carbureter
and opening-into the top thereof, a conduit
leading from the base of the generator to the
annular chamber, valves whereby either con-
duit leading from the generator can be closed
at will, steam-pipes leading into the genera-
tor above and below its fuel-bed, and means

forsupplyingoil to the top of the carbureting- 30

chamber,
ALEXANDER CROMDBIE NUMPIIREYS.
ARTHUR GRAHAM GLASGOW,.

Witnesses as to A. C. ITu mphreys:
I'REDERIC THUMAN,
WILLIAM SKEATE.

Witnesses as to A. G. Glasgow:
WHM. VW. RANDOLPH,
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