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Improvements in the Manufacture of Water Gas or Gas
Consisting largely of Carbon Monoxide and Hydrogen

We, HeaprrErs & GLasGow LIMITED,
of Humglas House, Carlisle Place, in the
City of Westminster, s British Cempuny
and Nowramax Hzymy Wrinniams, of the
same address, a British Subject, do here-
by declare the nature of this invention to
be as follows;—

This inventivn has reference to the
manufacture of water-gas or a gas con-
sisting largely of earhon monoxide und
hydrogen by a cyelic process in which the
air and steam andfor other gases supiplied
to the fuel bed are preheated, and in parti-
cular to such & precess in which some or
all of the air is preheated in o recupera-
tive heat exchanger by the gaseous pro-
ducts of its possage through the generator,
with or without sceondary combustion of
these gases prior to their passage thruugh
the heat exchanger, und some or all of
the steam is preheuated in the same heat
exchanger by the hot water-gas and un-
decomposed stcam resulting from the
passage of ke sleam throngh the
generator. Other gases, such ans hydro-
carbun vontaining gases, which 1t is
desired to subject 1o reaction or thermal
treatment in the fuel Dbed may also be
supplied to the generator with or withouf
prehienling in the said heat exchanger and
with or without admixture with steam.

According to thiz inveniion in apparn-
tus for carrying ont such a process there
is provided in the gas path between the
water gus penefilorand the hot gas inlet to
the heat exchanger a regenerator, wheve-
by cyclic fluctuations in fhe lemperature
of the gaseous products and nndecomposed
steam passisng therethrough to the heat
exchanger are reduced in extent and
rapidity and more econstant condilions are

enpured at the hot end of the heat
exchanger, thereby reducing troubles
arising {rom continwal ecyclic thermal

sxpapsion and contraction. More von-
stant temperature of the air and steam
and any other guses preheated in the heat

[Price 2]-]

exchanger wre also gevured,

Moreaver, hy providing a-sufticient mags
of heut storing refractory material with-
in the regenerafor, steam which is
required 1o llow through the generator in
the reverse direction to the stewm and air
preheated in the: heat exchanger, for
example steam for dowun-rnnning, may if
desired be preheated by passage through
the part of the lieat storuge wmauss nearesl
to the generator, insiead of in the heat
exchanger, without direetly cooling the
porlica of the regenerative mess adjucent
to the heat exr:ﬁanger; or amy gas, [ov
exumple, hydrocarbon-containing  pas,
which it is desired to subjeet to thermal
troatment in the fuel bed of the generator
by its passape, in the downward direc-
tion, through the fuel bed may also be
prehesied in this way, Tor the removal
of guses Tormed by slownward flow throagh
the fuel bed, a valved ofitaks is jhovided
from the battem of the generator to Lhe
wash box.!* ln'enses in which it is desired
{o recover the heat from gases leaving the
generatof threugh this oiftuke, they may
be led thrangh a waste-heat boiler or a re-
euperative heat exchanger or one of a pair
of tegenerative hedf exechangers, through
which recuperdtive heat exchunger or one
ur other of which vegenerative leat
exchangers, sfeany por gas may be passed
for preheating op' il way to the appara-
tus,
Suitable val¥ss and conneefions muy
also be provided to permit any steam or
hydrocarbun-coriteining or other pgas
which it is desived to pass ln o downward
divevtion through the fuel bed to be pre-
heated in the heat exehanger, and the
products formed by their passage thraugh
the faal bed to flow througlh {he recuperu-
tive heat exchanger andfor regenerative
Leat slorage wvessel. The couneetions
and hot gas valves needed to nchieve this
complieate the appnratus however nad we
prefer ta  preheat surh  downwardly
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supplied steam or gas in the msnmer
already desoribed. -
Provision may be wmade for regulating
the degree of preheating &f the air and/or
gleam. For example, means may be pro-
vided for enabling part of the hot gases or
part of the air and steam fo by-pass the
whole or part of the hest exchanger or
regenerator, or both. .
Any wensible or potential heat remain-
ing in the blast gases and/or any sensibie

heaf remaining in the water gas leaving

the recuperslor may be zecovered in o
waste heat boiler after, if desived, the

“completion of eombustion of the blast

sazes with added air.
‘Dated this 17tk day of Jenuary, 186,
_ Far the Applicaunts,
T LLOYID WISE & CO.,
10, ¥ew (ourt, Lineoln’s Tan Londm,
W.0.2,
Charfered Patent Agents,

COMPLETE SPECIFICATION

Improvements in the Manufacture of Water Gas or Gas
Consisting largely of Carbon Monoxide and Hydrogen

We, TlvuprrEYs & Grasdow LIuMITED,
of Humglas House, Carlisle Place, in the
City of %'Vestmi'uster, a British Company
and Noxmas HeExey Witnisus, of the
same address, a British Subject, do hepe-
by declare the natnre of this invention
and in what menner the same is to be per-
formad, to he particularly described and
ascertained in and by the following state-
ment:— -

This invention has zefercpoe o the
manufacture of waber-ges or a gas con-
sisting largely of carbon monoxide snd
hydrogen by a cyclie process of the type
in which the air and steam andfor ather

ases passed upwardly through the fuel
%ed are preheated, and in which some or
all of the air is preheated in a recupera-
tive heat exchanger by the gaseons pro-
ducts of its ufward passage through the
generator, with or withoul secondary com-
bustion of these gases vprior fo  their
passage through ths haat exchanger, and
some or all of the steam passed upwardly
ihrough the fuel bed is preheafed in the
same heat exchanger by the hot waier-gag
ond undecomposed steam resuliing from
the passage of the steam through the
generator. In such processcs other pases,
sich as hydrocarbon condaining gases,
which it is desired to subject to reaction
or thermal treatment in the fuel bed may
#1so be supplied to the gencrator with or
without prehealing in the seid heat
exchanger and with or without adwixture
with steam, Co

According to this invention whereo
iwo arrangements are diagrammatically
illustrated in Figs. 1 and 2 of the aceom:
panying drawings in apparatus for carry-
ing out the process referred to there is
provided in the gas path bebtween the fop
nf the water pas penerator 1 and the hot

B0 gas inlet 2 to the heat exchonger 3 2

regencrator 4, wherehy eyelic Ancinations

in the temperature of the gassous products
and undecompesed steam passing fo the

Leat exchinger are reduced in extent and

15

rapidity snd more constant conditions are G5

ensured at the hot end of the heal
exchanger, thereby reducing troubles uzis-
ing from eoniinual cyclic thermal expan-
sion and comtraction. More constant
temperature of the nir whick is supplied
through the valves 6, S and steam for the
uprun supplied threugh the valves 7, 8
and any other gases preheated in the heai
exchanger are ulso secured.

Moreover, by providing a sufficient mass
of -heat storing refrzetory material 5, &°
within the regenerator 4, steam which s

required to flow through the gemerator 1-

in the reverse directlon to the air and
steain preheated in the heat exchanger 3,
for example steam for down-rmmning, may
upon opening walve 9 be preheated by

. passage through the part 5 of the heat
‘stornge mass Deurest to the generator,

withvut passing throngh the Theat
exchanger 3, without direetly cooling the
portion 5% of the regenerative wass adja-
cenf to the heat excﬁang'er §; the gasenus
pruducts always flow through the wun.
cocled portion 5% in the same dicerlion and
relatively constant femperafure is main-
toined ut the hot end of the heat
exchanger. Any gas, for example,
hydracarhon-contajnin gas, supplied
through valve 10, which 1t is desired to
subject to thermal ireatment in the fuel
bed: of the generatnr hy Fs passage, in
the ~ downward direction, through ~{he
fpl ‘bed may also be prehested in this
WAy,
b'y?dowuwarﬂ fow through the funel bed,

" an'ipfftake 11 inecluding valves 12, 13 is

provided from the boltem of the generator
to {he wash box 14. Tn cases in which it
ig'desired to recover the heat from gases
leaving the generntor through this offtake
thoy may upon closing valve 13 and open-

“ing snother valve 15, Fig. 1 he led to the

wash box 14 through a waste-heat boiler
16 Again, as shown in g, 2, gases
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formed by dvwnward Hlow. through the

fuel bed ond leaving the genmerator from

the boitom by way of an offtake 117, muy
pass through a recuperative heat

b cxchanger 3¢, thence to the wash box 14
or waste heat boiler 16 as in Fig. 1. In
such modified arrangement steam or gas
or both may be supplied to the heat
exchanger #* by way of either valve 9,

10 vulve 10 or hoth, and valve 17 fhere fo

be prebeated and then passed through the

upper part of the regencrator 4 for further
preheating in the cieckerwork 5 on their
way {o the generator,

Provision ruay be made for regulaling
the degree of preheating of the air andfor
steam. Jor example, means, such as
vulves 8, 19, 18 and 24 in Figure 1, and 8,
19, 18, 24, 17, 20, 12 and 21 in Figure 2
20 niay be provided for enabling part of tha

hot gases andfor part of the air andjor
steam ta bye-pass either or both of the
heat exehangers & and 3* or means, noi
shown, may be provided to enable part

95 of the heat exchangers o be liye-passed by
the hot goses and f or air and for steam.

Any sensible or potential heat remain-
ing in the blast gases and/or any sensible
heat remaining in the waler gas leaving

50 the heat exchanger may be recovered in
a waste Leat boi%er after, if desired, the

campletion of cembustion of the blast

gases with added air. 22 is a velve for
contrelling supply of tertiary air {o geses
entering waste heaf boiler 16. 23 is the
customary valve controlling the air
supply for secondary combugtion lu tho
regcnerator. 25 is the usual stack pipe

with the usual outlet valve 26.

40 Having now particularly deseribed and
asecertained the nature of our said inven-
tiop and in what manner the same iz to
be performed, we declare that what we
claim 18—
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1. Tn a eyclic provess vl gas manufae-
ture of the kind herein referred to, in
which air and steum and, if desirved, other
guses passed  upwurdly through the
wenerator. arc . preheated in a  heul
exchanger by the gaseous products of their
T‘e.‘-.’.l_mr:tive_l_lpwar(% passage through the
generator, reducing 1n extent and rapidity
vyelic fluctuations, in the temperatare of
the wasenus products and undecomposed
steant  passing ffom the fop of the
generator to the lisat exchanger and on-
suring more constint eonditions at the ot
end of the heat exchanger by passing the
nprun  gaseous: -products  from the
gonerator first through a regenerabor in
a coustant direction and then throuzh the
heat exchanger. -

9, A eyelic process of gus manufacturs

as claimed in elaim } in which steam for

example reguwired ifor dewn-running, or
other zas desired to be thermally treafed
hﬁr pessage in downward direction through
the generator is preheated by passage
through part of the regenerator heat
storage mass nearest the generator with-
out directly couling the portien of the
heul storage mass adjacent fc the head
exchanger, with or without preliminary
preheating of said steam or other gus in
a heat exchanget transverse by the pre-
ducls of (he downward passage of the
steam or other gus-through the generator.

3. Apparatus for carrying out the pro-
cess of gas mantfaninre herein elabmed
substantially as illustrafed in Fig. 1 or in
T'ig, 2 of the accoinpanying diagrammatie
drawings, -~ 7.

Duated Lhis 18th day of Derember, 1946.

For the Applicants,
LLOYD WISE & CO.,
Charterei} T'atent Apents,
10, ¥ew Court, Lincoln’s Inn London,
.:...‘Y‘O.E.

Lesmington Spa: Primted for His Majesty’s Siationery Oiﬁw, by {the Courier Press.—=134%,
_ Published 2t The Patent QOffice, 25, Bouthanipton Buildings, London, W.C.2, from which
copiee, price 5. 0d. each (inland) s. 1d. {abruad) may he obtained.
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[This Drawing v o reproduction of the Origiral on a reduced scale]
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