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To all whom it may concern: - paratus is assembled as to obviate the neces 
Be it known that I, IIERBERT EDMUND sity of employing water cooled valves or 

SMITH, of 39 Victoria street, Westminster, valved passages between the steam super 

0. 

in the county of London, England, having heater, generators, carbureting chamber and 
invented a new and useful. Form of Appara- hot coke mixing chamber. Also, owing to 
tus for the Production of Water-Gas and the complete combustion of the carbon no 
Carburation by Means of Oil or other noxid by means of a secondary air supply 
Heavy Hydrocarbons, (for which I have from the blast main, (which carbon monoxid 
obtained a patent in Great Britain, No. would otherwise be blown into the air) the 
24,893, dated November 19, 1908,) do hereby heat produced is stored in the sternate su 
declare that the following is a full, clear, perheaters and carbureters as hereinafter 
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paratus. The principle of the arrangement 
20 
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manner. by securing the utmost heat effi 

brickwork chambers being used alternately 

and exact description of same. - described, and is used for the purpose of 
This invention relates to an improved superheating the incoming steam and to car 

form of apparatus for the production of huret the outgoing stream of water-gas in 
deep fuel feed chambers, which effect the 
mixing of the stream of carbureted-water-gas 
with the straight-water-gas as they pass up 
through same... At the end of each run of 
gas-making the process is reversed i. e. the 
carbureter of one run becomes the super 
heater of the next run. 
The accompanying drawings show a form 

of my apparatus. 
Figures 1 and 3 represent 5 part elevation 

and section, while Figs. 2 and 4 show a pot 
tion of the a paratus in plan and a section 

ciency from the fuel coinsumed in the ap 
is such that the heat produced during the 
period of blowing up, called “the blow' is 
stored in two sets of baffle brickwork, ar 
ranged about deep fuel feed chambers which 
supply two connected generators and serve 
as gas ouiet and mixing chambers, the baffle 
as steam superheater and carbureter, the 
acknowledged effect of this being that any 
carbon deposit thrown down from the car- above the clinkering doors C. 
bureting material injected into the carbu- In carrying my invention into effect, I 
reter during the period of gas-making, employ two cylindrical fireclay lined vessels 
called “the run, is highly heated during and A placed side by side, in the lower 

carbureted-water-gas in a most economical addition to heating the fuel contai. ed in the 

the blow following, and, in the next run, portion of each of which is formed a water 
the steam passing through in a direction gas generator B and B fitted with the 
opposite to that of the previous run converts necessary clinkering doors C, ash doors D, 
any of such deposit into water-gas, thus pre- firebar's E, blast iiiet pipel, contection be 
venting any accumulation of solid matter in ing made it ille center of generator crown 
the checker brickwork, in addition to which to clbarging hopper's (i and G at the top the connecting and injection pipes are of -teel vessel by means of fireclay channels 
cleansed by the steam in its passage through II and H. Above the crown of generator 
them. channivers is arranged system of checker 
A further feature of the system is the ar- lirickwork aid I filling tip the space be 

'angement whereby a strean of gas is made tween the charging passages II and li and 
to reinter at the top of the carbureting ! the outer lining of the shells A and A. 
chanber, and thus insure thorough circula- This brickwork will he arranged so as to 
tion and blending of the gases. insure uniforni heat throughout and long 

It is a well known fact that a shallow fuel travel of the hot gases which will enter from 
bed is more advantageous for water-gas suitable openings X and X formed in the 
plants during the blow, as the necessary high outer circinference of a foresail generator 
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temperature can be obtained in a consider- crown at which points the secoudary air slip 
ably shorter period, and with less consump- ply will be admitted. Between and at the base 
tion of fuel than otherwise; while, for the of the vessels A and A' and pening into 
rim a deep fuel bed is best, owing to the same is, arranged a firclay lined connect 
Jonger contact of the steam with the incan- ingpipe J provided with a brinch on which 
descent fuel. These advantages are en- will be fixed the primary air valve K. and 
bodied in this system, while the whole ap- a vertical pipe I will be carried up to give 
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the secondary air supply to complete con 
justion of gases colling from the genera 
tor chanbers 3 and B during the blow, 
suitabler valves M and M being placed in 
the secondary air supply pipes N and N. 
At the side of each charging hopper G and 
G' a branch () and O' will be formed pro 
vided with suitable valves P and P' to con 
trol gas outlet between the same and main 
outlet tee piece R. 
The mode of operation is as follows:-- 

The fuel, which may be either coke, coal, 
wood or other carbonaceous matter, is fed 
in, automatically or otherwise, from the 
charging heppers G and G' to the full depth 
of cylinders, and both fires are raised simul 
taneously to a state of incandlescence up to 
the level of the openings X and N leading 
from generator's 13 and B into ba?ile brick 
work chambe's I and I", by opening main 
blast valve K. secondary air valves. AI 
and M also being opened, the baille brick 
work chambers and I' are lighly heat 
ed by the complete combiistion of the gases, 
the products of which escape through the 
open stack valves S and S situated at the 
top of steeh cylinders A and A and directly 
connected with baffle brickwork cham 
bers l and I'. When the generators and 
baffle brickwork chambers have attained a 
suitable temperature for gas-making, the 
blast is shut off by closing valves K and M 
and M, also. ...e. two stack valves San S' 

35 
are closed, one of the gas valves say P is 
then opened, steam is. admitted through 
pipe T to the superheating baffle brickwork 
chamber I in the other cylinder A, and the 
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carbureting material is admitted by pipe U' 
to the carbureting baille brickwork chamber 
I' together with a stream of gas introduced 
through pipe W’, which gas is re-passed 
from outlet main or any convenient source. 
The steam on admission travels through the 
highly heated baille brickwork chamber I and 
is highly superheated thereby, while any 
carbon deposited from previous carburation 
is converted into water-gas which is car 
ried with the stea in to the incandescent fuel 
in generator 3 down which they travel, the 
stean being utilized for the prolaction of 
water-gas according to the listial re-action. 
The resultant gases now pass through fire 
clay lined connecting pipe J and up through 
the incandescent fel in generator i3, the 
long travel being most effective in the re 
duction of the amount of carbon dioxid 
present. At the crown of the incandescent 
fuel of generator B the hot water-gas comes 
into contact with the gas generated from 
the carlbureting lilaterial together with the 
circulating stream of gas both of which have 
traveled down the carbureting chamber I’, 
the resultant carbureted-water gas passes 
away up the connecting chamber Il between 

65 feeding hopper and generator and through 

984,447 

branch pipe O’ attacled to the side of 
charging hopper (i', thence through it 
open gas valve P' to the usual condenser a 11t 
scrubber. 
When the test flame shows indications 

that the heats are getting low, oil and cir 
culating gas valves attached to pipes t and 
W' are closed, steam supply T is next closed, 
and finally gas valve I?’ is shut. The stack 
valves S and S are then opened and fires 
are again raised to a suitable state of incann 
clescence by opening blast valves K, M and 
M, these valves are then closed and the 
stack valves S and S are also closed, and 
the sequence of operations for the next run 
is reversed. The gas valve P is then opened. 
steam is admitted through pipe T to the 
superheating bafle brickwork chamber I in 
the other vessel A', and the carbureting ma 
terial is admitted by pipe U to the carburet 
ing baffle brickwork chamber I together with 
a strean of gas introduced through the pipe 
W, which gas re-passes from outlet main or 
any conveniet source. The stean on ad 
mission travels through the highly heated 
battle brickwork chamber I and is highly 
superheated thereby, while any carbon de 
posit cd from previous carburation is con 
verted into water-gas, which is carried with 
the steam to the incandescent fuel in gen 
erator B down which they travel, the steam 
being utilized for the production of water 
gas, as aforesaid, the resultant gases now 
pass through fireclay lined connectiig pipe 
J and up through incandescent fuel in gen 
erator 3. At the crown of the incandescent 
fuel of generator B the hot water-gas comes 
into contact with the gas generated from the 
carbureting lilaterial together with the cir 
culating stream of gas, both of which have 
traveled down the carbureting chamber I, 
the resulting carbureted water-gas passes 
away p the connecting chamber II and 
through branch pipe O attached to the side 
of charging hopper G thence through the 
open valve P to the ustal scrubber and con 
denser. Gas-making is continued until a 
further blow is necessary, when the sequence 
of operations is again reversed. 

In the arrangement of the apparatus, I 
fit all valves with safety inter-locking gear 
of suitable type in order to prevent the pos 
sibility of them being worked out of proper 
rotation. 

Claims: - . . . 

- 1. In a plant for the production of water 
gas, substantially as described, two similarly 
constructed vessels, a fire-clay lined pipe 
connecting said vessels, at their base; pri 
may and secondary air blast connections 
for Said vessels, each vessel having in the 
lower portion a fireclay lined water-gas gen 
erator and in the upper portion an annular 
baffle brickwork carbureting any steam su. 
perheating chamber with Ellet 
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each vessel-such outlets being open to the 
atmosphere and fitted with coupled stack 
valves-means for admitting a carbureting 
fluid and steam respectively tie said earlbu 
reting and superheating chamber, through 
the center of which chamber and making di 
rect connection between the charging hop 
per above and generator below, is formed of 
fireclay a combined deep fuel charging chute 
and gas mixing chamber at the top of which 
is secured the aforesaid charging hopper 
having a gas outlet branch attached thereto. 

2. In a plant for the production of wate: - 
gas, substantially as described, two sinhilariy 
constructed vessels, a fireclay-lined pipe 
connecting said vessels at their base; pri 
nary and secondary air blast connections 
for said vessels, each vessel having in tine 
lower portion a fireclay lined water-gas gen 
erator, and in the upper portion is arranged 
about a deep central fuel feed chauber air 
annular baffle brickwork carbureting and 
stean superheating chaniber, naeans for ad 
mitting a carbureting fluid and steam re 
spectively to said carbureting and super 
leating chainer, and provided with ports 
for the admission of secondary air, and hav 
ing in direct connection there with and at 
tached to the top of each vessel a common 
illet for the admission alternately of steam. 

3. 

and carbureting material with circulating 
streal of gas. 

3. In a plant for the production of water 
gas, substantially as described, two similarly 
constructed vessels connected at base by fire 
clay lined valveless connecting piece having 
attached thereto the primary and secondary 
air supply connections for generatoi's and 
bailic trickwork chamber's respectively, each 
vessel having in the lower periion a fireclay 
lined water-gas generator, and in the upper 
hortion an annular baffle brickwork carbu 
reting a rid stean) superheating chamber pro 

w 

vided with common inlet for the 'admission 
of steam carbureting material and circulat 
ing streau of gas together when stack valve 
for the emission of blast products at the top 
of vessel. through the center of which chann 
lier is arranged a deep fuel charging chute 
and gas-mixing chamber between combined 
charging hopper and gas outlet above and 
crown of water-gas generator below, such 
gas outlet being provided with hranch to 
which is attached reversing valved connec 
tiois. - 

Dated this fift day of November, 1909. 
IERBERT EDMUNI) SM "III. 

Signed in the presence of - 
HENRY T. Box.ER, 
GEO. J. Ao(ii) ER. 
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