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No. 780,026.

INITED STATES

Patented January 17, 1905.

ROBERT STEELE CRAIG, OF CHICAGO, TLLINOIS.

GAS-PRODUCING APPARATUS.

SPECIFICATION forming part of Letters Patent No. 780,026, dated January 1"?; 1905.
| Application filed June 18, 19002, Renewed July 12, 1904. Herial No. 216,232,

To all whom it may concern:

Be it known that I, Rom RT STEELE me
of the city of Chicago, in the county of (/OE}L,
in the State of Illinoeis, have invented certain
new and useful Improvements in Gas-Produc-
ing Apparatus, of which the following is the
SpGCth‘LthIl

My invention relates to improvements in
gas-producing apparatus: and the Ob]ect of

the invention is to devise a simple and cheap

apparatus for producing gas of a superior
quality for illuminating and fuel purposes in
which air under forced draft will be nsed con-

tinunously and in which also the utilization of

all electrolytic action will be avoided.
The present invention relates to an appa-
ratus which 1 use 1n connection with my
method which forms the subject-matter of a
separate application, filed J ulyb 19{}1 buml
No. 67,541.
The apparatus T shall now descl ibe in detail.
Figure 1 1s an elevation, mostly in section,
showing the apparatus adapted to carry out
my lmproved process. Kig. 2 is a sectional
plan showing the form of the crucibles in the
fixing - Chamber Fig. 3 1s a sectional plan

| showmcr the form of arch in the fixing-cham-

ber.

In the dr awmgs ]1]&8 characters of reference

indicate corresponding parts in each figure.
A 1s the feed-box for the coal or carbona-
ceous material. Soft or bituminous coal is

the kind 1 prefer.

B 1s the screw-feed leading from the hopper
to the combustion-chamber C, which is pro-
vided with the grate-bars ¢ md upon which
the fuel is contmuously fed, but in such a man-
ner as not to prevent the st.-_Lte of iIncandesence
being preserved in the fire-bed.

D and K are the fixing-chambers. The
combustion-chamber C 1s connected at the top
by the flue ¢ with the fixing-chamber D and
the fixing-chamber D is counccted at the bot-
tom ':W the Hue ¢ with a fixing-chamber L.
The fixing-chambers D cmd £ are provided

with arches 2 in a spider-like form, as shown
in Kige. 3, upon which i1s supported the silica
crucibles 3, filled, preferably, with a material
of a oreat hmt besorbmm retaining, and ra-
(:11{113111,5;3, quality, preferably copper.

I pref-

operatlon;

' by a levm FrOR
tlue K,

ducing a forced dr

to cool the condemel

erably fill the silica crucibles 8 w1th copper

alone, as I do not wish to produceany electro-
lytic action, but merely to cook or fix the gas.

1 employ silica erucibles to contain the heat
absorbing, retaining, and radiating material
1n order to enable me to use slack-coal in the
combustion-chamber. This slack-coal gives
off a great amount of lampblack, which read-
ily {thm es to hre-brick and retards the fixine
but I find that this is not the case

with silica.
cruclbles, to which the lampblack will not
adliere to any appreciable degree.

At the top of the fixing _chamber T I, I pro-
vide a flue K, which when the process 18 1n
operation is closed by a cap 7, as indicated
by dotted lines, such cap being pivoted at 7

~on the top of a suitable standard 7% and op-

crated through an arm 7% and connecting-rod
18 & conbinuation ol the
azch flue extending to a flue & at the
top of a, 1%{4)1;.:101 e provided with a vaporiz-
ing-chamber H, communicating with the flue
("i?rﬁ a condensing-chamber H’ below said vap-
Orizing - chamber._, ancd a collecting - chamber
‘Lllcll’lﬂ{}d below said condunsmﬂ chamber.
The C{)Ild(.‘:ﬂ‘:ll’lﬂ -chamber H’ contains a plu-

rality of tubes ﬁ,r._, such tubes being supported
on diaphragms 2 and 4° which form the up-
per and I(WJ{“*I‘ walls of the chamber H’. The
tops of the tubes 4 extend above the dia-

condunglny—(;h{unher below the level of the
top of the tubes. A water-drain pipe ' is
bottom of the collecting-

provided at the
lnml}uj as indicated. The callwtmo-dmu-—

ber 1s connected by the pipe ¢ to the wash-
hox J. --
K is the pipe leading into the condensing-
chamber H' and 1)1‘0V1ded .;LL the end thereof
with any suitable fan or other device for pro-
ratt of air, such forced draft
passing through the chamber H' into the pipe
/i at the upper end of the chamber, thence to
the combustion-chamber, which it enters un-
derneath the grate-bar c. By this arrange-
ment 1t will be seen that the air entering the
condenser through pipe IS is first emplowd
but in 1its passage
therethrough and bemre leaving the same it

phragms %', and a water-supply %4° enters the
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becomes heated to a degree and in this heated |

condition it is delivered to the combustion-
chamber beneath the grate-bar, and thus aids
the primary combustion. This utilization of

the air to first cool the condenserand then aid
primary combustion is important and greatly
improves and simplifies the apparatus, as will
be obvious.

it 18 the drain-pipe for the water.

I preferably use crude petroleum.

The pipe L extends downward into the con-

denser H in the form of a coil 1 and passes out-
wardly again through the flue (= to a point at
the top of the combustion-chamber C.

In starting my apparatus the cap f1s re-
moved from the flue F and the soft coal or
other carbonaceous material is placed upon
the grate-bar ¢ and a fire made, the draft be-
ing directly through the combustion-chamber
C, flue 4 and fixing-chamber D, flue ¢, fixing-
chamber E, and out through the flue F. As
soon as the bed of carbonaceous material 1s
brought to a point of incandescence and the
copper in the silica crucibles 3 has been
brought up to the desired heat I close tne
cap 7, so that the gas now produced 1n the
combustion - chamber will pass through the
flue B’ down through a flue G into the vapo-
rizing - chamber H, whence 1t passes out
through the flues /4 of the condensing-cham-
ber H’. into the collecting-chambezr, thence to
the wash-box. The water-pipe 2A° serves to
keep the water to about a level with top
of the tubes /%, and any overflow will pass
down such tubes. As the gas 1s at a great
heat when it strikes the top of thc -tubes, 1t
wili be seen that the water surrounding the
same will protect the tubes. There 1s a con-

stant supply of the water, so as to keep the

A0
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water up to the top of the level ot the tubes,
as it is of course constantly evaporating.
The overflow passes out through the pipe 4°
after having passed down the sides of the
tubes, which I find in practice keeps them
clean. |

By employing a condenser intermecdiate
the fixing-chambers and the wash-box 1t 1s
found that the resultant gas is congiderably
improved in quality, for the reason that the
condenser acts to gradually cool the gas atter
leaving the fixing-chambers and before
reaching the wash-box. In fact, by the ar-
rangement herein shown and described the
oas enters the wash-box at about the same
temperature as the water therein, and hence
a oreat percentage of the ' marsh-gas” series
is presérved, which would not be the case 1f
the gas entered the wash-box directly from
the fixing-chambers and when 1t 1s In a
highly-heated state. 1 consider the particu-

lar arrangement of condenser as being a
most valuable improvement in the apparatus.

It will consequently be seen that as the pipe
L passes into the flue G- and vaporizing-cham-
ber H such pipe is kept at a high temperature,

780,026

and consequently the crude petroleund that
passes therethrough will be vaporized before
it reaches the top of the combustion-chamber.
Immediately the cap 7 has been placed 1n po-
sition so as to cause the passing of the gas
through the whole apparatus a suitable cock 1s
turned on in the pipe Liand hydrocarbon vapor
passes into the top of the combustion-chamber,
the forced draft of air forcing the gas through
the flue ¢ and thence through the apparatus.
What I claim as my invention 18—

1. Ina gas-producing apparatus, a combus-
tion-chamber, a carbonaceous-material supply
communicating therewith, a fixing-chamber
communicating at its top with said combus-
tion-chamber, a second fixing-chamber com-
municating at its bottom with the bottom of
the first-mentioned fixing-chamber, a recep-
tacle having a pair of compartments, one of
which forms a vaporizing-chamber and the

other of whicha condensing-chamber,said vap-.

orizing-chamber provided with a water-inlet
and said condensing-chamber with an air in-
let and outlet, said receptacle further provided
with a water-outlet, means for establishing
communication between the top of said second-
mentioned fixing-chamber and top of said re-
ceptacle, a vaporizing-coil extending in said
vaporizing-chamber and communicating with
a hydrocarbon-supply, said coil further com-
municating with the top of said combustion-
chamber, a wash-box communicating with said
receptacle, and an air-pipe communicating at
one end with the air-outlet of said condensing-
chamber and at its other end with the com-
bustion-chamber below the fuel therein.

9. In a gas-producing apparatus, a combus-
tion-chamber, a fixing-chamber communicat-
ing therewith, a receptacle provided with a
vaporizing and a condensing chamber, said re-
ceptacle having air and water inlets and out-
lets, and having its vaporizing-chamber com-
municating with said fixing-chamber, a hydro-
carbon-supply pipe extending in said vapo-
rizing-chamber and opening into the top of
said combustion-chamber for supplying vapor
thereto, and an air-conducting pipe commu-
nicating at one end with the air-outlet of said
receptacle and opening at its other end into
the bottom of said combustion-chamber below
the grate-bars thereof.

3. In combination, a receptacle provided
with a vaporizing, a condensing and a collect-
ing chamber, said condensing-chamber having
air and water inlets and an air-outlet, said col-
lecting-chamber having water and gas outlets,
and said vaporizing-chamber having a gas-1n-
let, a fixing-chamber communicating with said
oas-inlet, a combustion-chamber communicat-
ing with said fixing-chamber, an air-pipe com-
municating with said air-outlet and with said
combustion - chamber below the grate -bars
thereof. and means for supplying vapor rrom
said vaporizing-chamber to said combustion-
chamber.
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4. In combination, a receptacle provided
with a vaporizing, a condensmﬂ* and a collect-
ing chamber, said vaporizing- _chamber having
a gas-inlet, said condensing-chamber havmo
an alr and waterinletand smd eollectmﬂ-chmm—
ber having water and gas outlets, a fixing-
chamber communicating with said gas-inlet. a
combustion-chamber communicating with smd
fixing-chamber, a hvdrocarbon—supplv pipe
e:atendmo‘ 1n &‘d vaporizing -chamber and
opening into the top of said combustion-cham-
ber for supplying vapor thereto, and an air-

pipe communicating with said air-inlet and

opening into the bottom of said combustion-
Ch‘LIIleI' below the grate-bars thereof.
In a ﬂ*as-producmcr apparatus, a collect-

Ing -chamber,, a wash - box communicating |

theremth a condensing - chamber fernﬁ'ed

above sald collecting-chamber and provided
with an air inlet and outlet,a vaporizing-cham-
ber arranged above said condensmcr-clmmber
a ixing chambor arranged pcu"ﬂlel t0 said col-
lectmg, condensing and vaporing chambers,

and communicating with said vaporizing- -

chamber,a eombustlon chamber arranged par-

allel to said fixing-chamber and communicat-
ing therewith,meansextending insaid vaporiz-
1no-cl1amber for supplying vapor to said com-
bustlon chamber, and an air-pipe for supply-
ing air from said condensing-chamber to said
combustion - chamber below the orate - bars

thereof. |
ROBERT STEELE CRAIG.
Witnesses:
B. Boyp,

M. McLArRN.
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