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This invention has reference to the manufacture of
water gas or a gas consisting largely of carbon monoxide and
hydrogen by a cyclic process in which the air and steam and/or
other gases supplied to the fuel bed are preheated, and in
particular to such a process in which some or all of the air
is preheated in a recuperative heat exchanger by the gaseous

products of its passagé through the generator,with or with-

. out secondar&rcombustion of these gases prior to their

passage through the heat exchanger,and some or &ll of
the steam is preheated in the. same heat exchanger by the hot
water-gas and undecomposed steam resulting from the pass-

age of the steam through the geﬁerator. Cther gases, such

" ‘as hydrocarbon containing gases,which it is desired to

subject to reactlion or thermal ireatment in the fuel bed
may also. be. qupplled to the generator wlth or without pre—
heating in the said heat exchanger and with or without
admixture with steam.

According to this invention whereof two arrangeﬁénts
are disgrammatically illustirated in Figs.l and 2 of the accom-
panying drawings in apparatus for carrying out the process
referred to there is provided in the gas path between the

water gas generator 1 and the hot gas inlet 2 to the heat

‘exchanger 3 a regenerator 4,whereby cyclic fluctuations in the

temperature of the gaseous products and undecemposed steam

passing thereuhrough to the heat exchanger are reduced in

extent and rapidity and more constant conditions are ensured
at the hot end of the heat exchanger, thereby reduciﬁg troubles
arising from continual cyclic thermal expansion and contrac-
tion. More constant temperature of the air and steam and any
pther gases preheated in the heat exchanger are also secured.

Moreover,by providing a sufficient mass of heat storing
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refractory material 5,5a within the regenerator 4,steam which
is required to flow through the generator i in the reverse
direction to the air and steam (derived through valves 6,7
and 8) preheated in the heat exchanger 3, for example Steam
for down-running, mey uipon opening valve 9 be preheated by
passage through the part 5 of the heatl storage mass nearest
to the geherator, instead of in the heat exchanger 3,without
directly cooling the portion 5% of the regenerative mass
adjacent to the heat exchanger 3; or any gas,for example,
hydrocarbon-containing gas,sapplied through valve lo,ﬂhich
it is deéired to subject to thermal treatment in the fuel bed
of the generator by its passage, in the downward direction,
through the fuel bed may also be preheated in this way.

For the removal of gases formed by downward flow through the
fuel bed, an offtake 11 including valves 12,13 1s provided
from the bottom of the generator to the wash box 14. In
cases in which it 1s desired to recover the heat from gases
leaving the generator through this off-take they may upon
closing valve 13 and opening another valve 15,Fig.l be led
to the wash box 14 through a waste-heat boiler 16.  Again,
as shown in Fig.2,gases formed by downward flow through the
fuel bed and lesving the generator from the bottom by way

of an offtake 11%,may pass through a recuperative heat ex-
changer 3%,thence to the wash box 14 or waste heat boiler

16 as in Fig.l. In such modifi-d arrangement steam or gas
or both may be supplied to the heat exchanger 52 by way

of either valve 9, valve 10 or both,and valve 17 theré to be
preheated and then passed thrcough the upper part of the re- |
generator 4 for further preheating in the checkerwork 5 on

thelr way to the generator.
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Provieion may be made for regulating the degree of
preheating of the air and/or stesw. For example, means, such
ey valves 8, 19, 18 and 24 In Figure 1 and 8, 19, 18, 24, 17,

20, 32 and 21 in Figll:lre 2 mey be provided for enabling part of
the hot gases and/or part of tbe air and/or steam to bys-pmss
either or both of the heat exchangers 3 and Ja, or means, not
ghown, may be provided to ensble part of the heat exchangers to
be bye-passed by the hot geses and/or alr and/or stesm.

Any eensible or potentlal heat remaining in the blast
gases and/or any sensible heat remaining in the water gas leaving
the recuperator may be recoversd in a wast heat boller after, if
deaired, the completion of comtustion of the blast gases with added
ajr. 22 is a valys for controlling supply of tertlary air to
gasos entering waste heat boiler 16, 23 is the customary valve cen-
trolling the air supply for pecondary combustiecn to the regenerator,

25 ig the usual stack pipe with the usual cutlet valve 26.



481373

THE FMBODIMENTS OF THE INVENTION IN WHICH AX EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:
1. In a cyclic process of gas mamufacture in which gmses
to be mupplied to a generstor fusl bed are preheated ln a racupera-
tive heat axchanger,' reducing in extent and rapidity cyelie fluctus-
ticns in the tenperature of the gas products passing from the penara-
tor to the heat exchanger, by passing the gases from the generator

through & regenerator on their way to the heat exchanger.

2. A cyclic process of gas manufecture according to claim 1
in which gas intended to be passed in dommward direction through the
generator is preheated in the regenerator instead of in the heat
interchanger, by passage through part of the regensrater heat
ptorage mags nearest the generator without directly cooling the

portion of the regenerator mass adjecent to the heat exchanger.
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