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To all whom it may concern: o
- Be it known that I, IIereerr IpMUND

- HERBERT EDMUND SMITH, OF WESTMINSTER, ENGLAND.

.. APPARATUS FOR THE PRODUCTION OF WATER-GAS.

SmairH, of 39 Victoria street, Westminster,

in the county of London, England, having

invented a new and useful Form of Appara-

~ tus for the Production of Water-Gas and

20 period of blowing up, called “the blow ” 1s.
~ stored in two sets of baflle brickwork, ar-
- ranged about deep fuel feed chambers which
- supply two commnscted generators and serve .
as gas oulet and mixing chambers, the baille
-brickwork chambers being used alternately
- as steam superheater and carbureter, the

acknowledged effect of this being that any
carbon deposit thrown down from the-car-
. bureting material injected into the carbu-
ap
- called “the run?”, is highly heated during
‘the blow following, and, in the next rum,

Carburation by Means of Oil or other

. Beavy Hydrocarbons, (for which I have
. obtained a patent in Great Britain, No.
1o
~ declare that the following 1s a full, clear,
- and exact description of same. o :
o 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

24,893, dated November 19, 1908,) do-hereby

1s such tha! the heat produced during the

reter during the period. of gas-making,

 the steam passing through in a direction

35

opposite to that of the previous run converts
» anv of such depgsit into water-gas, thus pre-
- venting any accumulation of solid matter 10

. the checker brickwork, i addition to which
- the connecting and Injection pipes are

~ cleansed by the steam in its passage througn

them. . o .
A further feature of the’system 1s the ar-

~ rangement whereby a stream of gas is made

to reénter at the top of the carburehing
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
~ temperature can be obtained in a consider-

ably shorter period, and with less consunip-
tion of fuel than otherwise; while, for the
rim a deep fuel bed is best, owing to the

~ ‘jonger contact of the steam sith the 1ncan-

descent  fuel. g
55 podied in this system, while the whole ap-

These advantages are cm-
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sity of employin
1 valved passages netween the steam super-
‘heater, generators, carbureting chamber and

:

 ‘Specification of Letters Patent.  Patented Feb. 14, 1911.
o Applicéticn filed November 12, 1909. Serial No. 527,598, . | o |

paratus is assembled as to obviate the neces-

water cooled valves or

hot coke mixing chamber. Also, owing to
the complete combustion of the carbon mo-
noxid by means of a secondary. alr supply

60

from the blast raain, (which carbon monoxid

would otherwiss be blown into the air) tne
heat produced is stored in the alternate su-
perheaters and carbureters as hereinafter

described, and is used for the purpose of

superheating the incoming steam and to car- '
huret the outgoing stream of water-gas in =~
70

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

deep fuel feed chambers, which effect the

65

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

oas-making the process is reversed . e. the

carbureter of one run becomes the super-

heater of the next run.

" The accompanying drawings.show a form
of my apparatus. ' o

Figures 1 and 3 represent 4 part clevation

‘and section, while IFigs. 2 and 4 show a pot-

0 L

tion of the a} paratus in plan and a section

ahove the clinkering doors C.

~ In carrying my invention into effect, 1
employ two eylindrical fireclay lined vessels
A and A’ placed side by side, in the lower
‘portion of each of which is formed a water-.

89

oas generator B and B’ fitted with the

neeessary clinkering doors C, ash doors D,
firehars I, blast tulet pipe | connection be-
mng made 177 the center of oelerator Crowl

to.charging hoppérs (x and G” at the top

20

of keel vessel by means of fireclay channels

T and 11

Above.the erown of generator

chambers is arranged a sy<tem of checker

[ i 2P N
hrickwork 1 and 17 filling up the space be-

i - -
fween the ehargine passages IL and 117 and

™ L] ; r . 1
the outer lining of ihe shells A aund A7
This brickwork will be arranged =o ax {o

masure_nniform hear threughout and long
travel of the hot gases which will enter from

| suitable openings X and X’ formed 1n the

outer cireumference of aforesaid generator
crown at which points the secondary air sup-
plv will beadmitted. Between andat the base
of the.vessels A and A7 and epening into
same is arranged a fireelay hined connect-
ing pipe J provided with a branch on which
will be fixed the primary air valve K. and
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| a vertical pipe L will be carried up {o give 110
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S bers 1 and I’
-~ suitable temperature for gas-making, the

~ blast is shut off by closing valves K and M
oand M,

(he wnm].u\ air supply to wmplete com-

during the blm*s

At the side of each charging hopper G and

?. EE (" a branch O and O’ will be formed pro-

vided with syitable valves P and P’ to cotl-
trol eas outle,t between the same and nmm

_<_mtl(,t tee plece R,

The mode of operation is as fO“(}Wb.

I‘he fuel, which may- be either coke, coal,
“wood or other carbonaceous matter
in, automatically or otherwise, from the
15 charging heppers GG and G to (he full depth
. of (vlmdelﬂ and both fires ave raised simul-
SR tanvmhh tn a staie uf ineandescence up to
~ the level of the openings X and X’ leading
Afrom generators B and B’
work dumh“h [ and T,
Dlast valve |
. and \1 alm Leing opened, the baflle brick-
work chambers 1 and I -are hughly heat-
“ed by the complete combustion of the gases,
the produets of which escape through the
© open stack valves S and S situated at the
. top of steet cylinders A and A’ and directly

I, is fed

imto b 1[11& by 1(,1\.—-

by upumnrr mann
K. HELUIt{Lll\‘*" ajr valves - M

connecled - with

Dbaflle - brickwork - cham-
When the gencrators and
baflle brickwork chambers hlw atiained a

also. t.e two st.,wh valves S an &

are do*-erl one of the gas valves suy P s
then oper wd

ppe T to the superheating bafile brickwor vk

steam  1s. admitted through

~chamber I in the other cylinder A, and the

- earbur etnw material is admitted by

pipe U’

to the earbur slinge baflle bmchmk chaniber
T’ together with a stream of gas introduced
'._thmurrh pipe V', which gas is re-passed
from outlet main or any. ‘convenient source.

The steam on admission travels through the

highly Leated baflle brickwork chamber I and
1s highly

15 converted mnto water-gas which 1s car-
-. _119(1 with the steam to the ineandescent fuel

1n generator I3 down which they travel, the

' '50’%&&1111 being utilized for the pr mluthml of

©waler-gas aceording to the usual ve-action.

00
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The resultant aases now pass through five-

clay Iimed cmuwclmfr pipe J and up lluoarrh
the incandescent el in aenerator 137,

long travel bemtr nost el*'t-ftn*e i1} the 1‘@-

'aluctlon of the ‘unount of carbon dioxid

present. At the crown of the incandescent

fuel of generator B’ the hot water-gas comes’
Into contact with the gas veneruted from

the carbureting llhttt‘lhll tnucllwr with the
circulaling streany of gas both of which have

fraveled dmm the cmbmemm chamber I,

the resultant carbureled-water gas passes

away up the connecting chamber I1” between
- fecding hopper and generator and through

Lustion of gases coming from the genera-
Aor {*l:.lntbew B and B

suttable- valves M and M’ bem r placed in

‘the secondary air. supply pipes f and N’.

Al iRl - My e et o

superheated thereby, while any
uubon deptmicd from previous carburation

.
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. per huttmv chamber with g’n ‘out

a o esaaar

pranch pipe O atluched to the side of
charging hopper (x’, theuncee thmn"‘h lm'

open gas valve I” to the usual concenser and
ccrubber. S

W’hen l}w tebt ﬁame shows mdlmimm

ave getting low, o1l and cnr-
i‘tl]dflll“’ a8 v n]\ os attached to pipes U7 and
V' are ¢ loaed. steam supply T is next closed,
and ﬁnal]} vas valve I i¢ shut. The stack

valves N ;md S’ are then opened and fires

are agaln raised to a suitable state of mcam-

descence by opening blast valves K, M and

1\[’,. t]_lt_‘hl:‘l
staclk valves

valves are then closed and the
S and S’ are also closed, and

‘the sequence of operations for the next run
1s reversed.

The gas valve I is then opened.
steam 1= admitted through pipe T” to the

superheating baflle brickwork chamber 17 in
‘the other vessel A/,

and the c wbhureting ma-
terial 13 admitted b3 pipe U to the carburet-

ng bafile brickwork chamber 1 tog ether withe
a stream of gas imtroduced tlimuﬂ'h the pipe
V. which 'm% re-passes from sutlet main or

am conu,me*;t source. The steam on ad-
mission travels through the highly heated

Daflle brickwork chanber 17 and s highly

superheated thereby, while any (,.;ulmn de-

posited _from previous carburation 1s con-
verted mmto water-gas,

the steam to the mcaudescunt fuel in gen-

erator B’ down which they travel, the bt@dlll

bemg utihized for the production -of wate
oas, as aforesaid, the resultant gases now
pass through ﬁu,dav Tined conm_:_tm.g pipe

J and up lhmuoh incandescent fuel in gen-
erator 13. At th(, crown of the mmndesunt |
fuel of generator B the hot water-gas comes

into wutact with the gas <renemted from the
carburcting materyal ton*ether with the ‘cir-

culating bllLdLi of gas, buth of whieh have

traveled down the hmbuletmﬂ' chamber 1,
the resulting carbureted water - gas 1)‘1‘*-«{35
nWay up the connecting cha amber 11 and

-thlouo'h branch pipe O attached to the side

of c¢harging hopper G thence through the

which 1s mrmed with
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opell m]w P to the uqm] cerubber and con-_

denser. Gas-making 1s continued unfil a

- further blow is necescary, when the sequence

of operatlons 1s agaln reversed.
In the arrangement of the 1pp;:1.,:lu% 1

fit al valves with safel (v inter-locking gear

of suitable type in order to prevent the pos-

sibilify of them being worked out of proper
rotaiion. |

Cluims:

- 1. In a plant for the P odut‘tlon of water-
aas, substantially as deseribed, two similarly

115

constructed vessels, a fire- (,lfn' hned pipe

counecting said vessels at their base: pri-

Mury and secondary alr blast connections

for said vessels, each vessel haviug an the

lower portion a fireclay lined water-¢ aas oen-

erator and in the upper portion an annult

baffle brickwork carburoting qn{ steam sut
et

. at top of },&ﬂ'_
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- each vessel—such outletls being open to the |
~atmosphere and fitted with coupled stack
- valves—means for adwmitting a carbureling

Afluid 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

. - ’ t S .
ig secured the aforesaid chsrging hopper

2. In a plant for the production of watei-
aas, substantially us described, two sinilariy
construetedi- vessels, a fireelay -lined pipe

- connecthig said vessels at their base: pri-
 mary ‘and secondary air blast counections

for said vessels, each vessel having m the

~Jower portion a fireclay lined waler-gas gen-

Cerator, and in the upper portion is arranged
~ abhout a deep -central fuel feed chawmber an
“annular baffle brickwork carbnreting and
“slean superbeating chan.ber, means for ad-

mitting a carbureting {luid and steam re- |
5 speciively: to sald carbureting ~and super-

“heating chamber, and provided with ports

~ for the admission of secondary anr, and hav- |
- g in direct connection therewith and at-

tached to the top of each vessel a common
0 inlet for the admission alternately of steam,

- e - - oy
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and carbureting material with civenlating

stream of gas. o

3. In a plant for tae prpduction of water-
aas, substantially as deserived, two stiilarly
constructed vessels connected at base by nre--3:

L
}

clav lined valveless connecting piece haviug

attached thereto the primary and secdbndary
air supply connections for generatovs and

bailic brickwork chambers respectively, each.
vessel having in the lower portion a fireclay
lined water-gas generator. and m the upper
nortion an-annular bafile brickwork carbu-
reting and steam superheating chamber pro-
vided with comumon inlet for the‘admission

“of “stean earbureting material and ciretdat-

ing stream of gas together when stack valve
for the emission of blast-products at the top
of vessel. through the center of whien cham-"

ber s 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 w:th oranch to
which is attached reversing valved connee-
Dated this fifth dayv of November, 1909,

- Signed in the presence of— '
Hexney J. Boxer,

Gzo. J. Motiper.
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