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To all whom it may concern:
Be it known that I, IIerBerr Epmuxp

.Bwiry, of 39 Victoria street, Westminster,

[543
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15.

in the county of London, England, having
invented a new and useful Form of Appara-
tus for the Production of Water-Gas and
Carburation by Meens of Oil or other
Heavy Hydrocarbons, (for which I have
obtained a patent in Great Britain, No.
94,893, dated November 19, 1908,) do-hereby
declare that the following is a full, clear,
and exact description of same. _

This invention relates to an improved

form of apparatus for the. production of

carbureted-water-gas in a most economical
manner. by securing the utmost heat effi-
ciency from the fuel consumed in the ap-

- paratus. The principle of the arrangement
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1s such thaf 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 cominscted generators and serve
as gas ouiet and mixing chambers, the bafile

- brickwork chambers being used alternately

as steam superheater and carbureter, the
acknowledged effect of this being that eny
carbon deposit thrown down from the-car-
bureting material injected into the carbu-
reter during the period. of gas-making,
called “the run”, is highly heated during
the blow following, and, in the next rum,
the steam passing through in a direction
opposite to that of the previous rur converts
any of such depgsit into water-gas, thus pre-
venting any accumulation of solid matter in
the checker bricksvorl, in addition to which
the connecting and  injection pipes are
cleansed by the steam in its passage througn
them. . i
A further feature of the'system is the ar-
rangement whereby a stream of gas is made
to reénter at the top of the
chamber, and thus insure thorough circala-
tion and blending of the gases.
- Tt is a well known fact that a shaliow fuel
bed is mere advantageous for water - gas

" piants during the blow, as the necessary high

55

temperature can be obtained in a consider-
ably shorter period, and with less consump-
tion of fuel than otherwise; while, for the
rim a deep fuel bed is best, owing to the
jonger contact of the steam with the incan-
descent fuel. These advantages are cm-

‘bodied in this system, while the whole ap-

cavbureting |

1

paratus is assembled as to obviate the neces-
sity of employing water cooled valves or

valved passeges hetween the steam super-
heater, generators, carbureting chamber and

hot coke mixing chamber. Also, owing to 60

the complete combustion of the carbon mo-
noxid by means of a secondary. air supply
from the blast raain, (which carbon monoxid
would otherwiss be blown into the air) the

heat produced is stored in the alternate su- 65

perheaters and ‘carbureters as hereinafter
described, and i3 used for the purpose of
superheating the incoming steam and.to car-
huret the outgoing stream of water-gas in

addition to heating the fuel contai..2d in the 70

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 75

carbureter of ons run becomes the super-
heater of the next run. ) o

The accompanying drawings show a form’
of my apparatus.

Figures 1 and 3 represent 4 part elevation 80

and section, while Figs. 2 and 4 show a por-
tion of the aj paratus in plan and a section
above the clinkering doors C. o

In carrying my invention into effect, I

employ two cylindrical fireclay lined vessels 85
A and A’ placed side by side, in the lower

portion of each of which is formed a water-
oas generator B and B fitted with the
necessary clinkering doors G, ash doors D,

firebars IS, blast iniet pipe ¥, connection be- 90

ing made ir the center of generator crown
to.charging hoppérs G and G” at the top
of Xeel vessel by means of fireclay charnels
H and 117, Above.he crown: of generator

1 chambers is arranged 4 system of checker 95

hrickwork 1 wund 17 filling ap the space be-
tween the charging passages IL and 117 and
the outer lining of ihe shells A and AL
This brickwork will he arranged so as to

nsure_nniform heat throughout and long 100

travel of the hot gases which will enter from
suitable openings X and X’ formed in the
outer eircunmference of aforesaid generator
crown at which points the secondary air sup-

ply will be adnitted. Between and at the hase 10.

of the.vessels A and A and opening into
same is arranged a fireelay lined connect-
ing pipe J provided with a brinch on which
will be fixed the primary air valve K. and

a vertical pipe I will be carried up o give 110
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the secondary air supply to complete com-

bustion of gases coming from the genera-
Aor chambers B and B’ during the blow,

suitable- 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 O 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 carbonacesus matter, is fed
in, autowatically or otherwise, from the

5 churging heppers G and G” to the full depth

of eylinders, and both fires are raised simul-
tancously to a staie of ineandescence up to
the level of the openings X and X’ leading

“from generators 3 and B’ into baflle brick-

work chambers I and I’ by opening main
blast valve K, secondary air valves M

~and M also being opened, the baflle brick-

- 30

work chambers Land I’ -are highly leat-
ed by the complete combustion of the gases,
the products of which escape through the
open stack valves S and 87 situated at the
top of steet ¢ylinders A and A’ and directly
comiected - with  baflie * brickwork - cham-
bers 1 and I’. - When the generators and
baflle brickwork chambers have attained a
suitable temperature for “gas-making, the

‘blast is shut off by closing valves K and M

—and M, also. w.e two stack valves S an 8

are closed, one of the gas valves suy P’ is
then opened, steam is. admitted through
pipe T to the superheating baffle brickwork

~chamber I in the other cylinder A, and the

40

50

55

60

[
&

carbureting material is admitted by pipe U’
to the earbureting baflle brickwork chamber
T’ together with a stream of gas introduced

through pipe V', which gas is re-passed

from outlet main or any convenient source.
The steam on admission travels through the
lighly heated baflle brickwork chamber Tand
is highly superheated thereby, while any
carbon deposited from previous carburation
is converted into water-gas which is car-
ried with the stenm to the incandescent fuel

in generator 13 down which they travel, the,

steamt being utilized for the production of
waler-gas according lo the usual re-action.
The resultant gases now pass through fire-
clay lined connecting pipe J and up throagh
the incandescent el in generator 137, the
long travel being most effecetive 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 generuted from
the carbureting material together with' the
circulating streany of gas both of which have

traveled down the carbureting chamber T’, |

the resultant carbureted-water pas passes
away up the connecting chamber 117 between

5 fecding hopper and generator and through

-perhenting chamber with an ‘eut

pranch pipe O attached to the side of
charging hopper (i, thenee throngh the
open gas valve I to the usual condenser and
serubber. :

When the test flame shows indications
that the heals are getting low, oil and cir-
culating gas valves attached to pipes U and

V' are closed, steam supply T is next closed, ~

and finally gas valve P’ ig shut. The stack
valves 8 and S’ are then opened and fires
are again raised to a suitable state of incem-
descence by opening blast valves K, M and
A7, these valves are then closed and the
stack valves S and S are alse 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 baflle brickwork chamber I in
the other vessel A7, and the carbureting ma-
terial is admitted by pipe U to the carburet-

_ing bafle brickwork chamber I together with
I'a stream of gas introduced through the pipe

V, which gas re-passes from cutlet main or
any ecouvenient source. The steam on ad-
mission fravels through the highly heated
baflle brickwork chamber 17 and is highly
superheated thereby, while any carbon de-
posited from previous carburation is con-
verted into water-gas, which is carried withr
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 connecting 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
carburcting 1hateidal together with the ‘eir-
culating stream of gas, both of whidh have
traveled down the carbureting chamber I,
the resulting carbureted water-gas passes
away up the connecting chamber 11 and

‘through branch pipe O attached to the side

of charging hopper G thence through the
open valve P Lo the usual serubber and con-

denser.  (Gas-making is continued until a

further blow is necescary, when the sequence
of operations is again reversed.

In the arrangement of the apparatus, I
fit ail valves with safely inter-locking gear
of sutiable type in order to prevent the pos-
sibility of them being worled out of proper
rotaiion.

Cluims:

.- 1. In a plant for the production of water-

aas, substantially as deseribed, two similarly
constructed vessels, a fire-clay lined pipe
counccting said vessels at their base; pri-
maury and -secondary air blast connections
for said vessels, each vessel haviug un the
lower portion a fireclay lined water-gas gen-
erator and in the upper portion an annular
bafile brickwork carbursting fm'{ steam sw
et
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each vessel—such outlets being open to the

atmosphere and fitted with coupled stack

alves—means for admitting a carbureling
fluid and steam respectively to ‘said carbu-
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 2 combined deep fuel charging chute
and gas mixing chamber at the top of which

i secured the aforesaid chsrging hopper |

having a.gas outlet branch attached thereto,

2. In a plant for the produciion of watei-
gas, substantially as deseribed, two similariy
constructec- vessels, a fireclay -lined pipe

connectiiig: said vessels at their base: pri-

mary and secondary air blast counections

o

- for said vessels, each vessel having in the

20
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lower portion a fireclay lined waler-gas gen-
erator, mid in the upper portion is arranged
about a deep -centrai fuel feed chamber an
annular bufile brickwork carbnreting and
sleam superbeating chanber, means fou ad-
mitting a carbureting fluid and steam re-
spectively to said carbureting -and super-

heating chamber, and provided with ports

for the admission of secondary air, and hav-
Ing in direct connection therewith and at-

tached to the top of each vessel a common

inlet for the admizsion alternately of steam,

%

and carbureting material wiih circulating
stream of gas. B

3. Ina plant for tae production of water-
eas, substantially as deseribed, two similarly
constructed vessels connected at base by fire-
clay lined valveless connecting piece having
attached thereto the primary and secdbndary
air supply connections for generators and:
baifie brickwork chambers respectively, each.

vessel having in the lower pertion a fireclay 49

lined water-gas wenerator, and in the upper
portion an-annular baflle brickwork carbu-
reting and steam superheating chamber pro-
vided with common inlet for the’admission
of steam carbureting material and cireulat-
ing stream of gas together when gtack valve
for the emi=sion of blast products at the top

of vessel. through the center of which cham- "

ber 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 helow, such.
gas outlet being provided with branch to

which is attached reversing valved connee-
. 4

{10ns. , :
- Dated this fiftli day of November, 1904,
HERBERT EDMUND SMITIL.
Signed 1 the presence of—
Hexnry [, Boxer,
Gro. J. Morrper.
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