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PROVISIONAT: SPECIFICATION

A Process for the Production of Water Gas and like
Synthesis Gases

I, MicHaEn SrmEsscmnarcer, of no
nationality, formerly of Russion
nationalify, of 58, Portsea Hall, Con-
uaught Square, Tondon, .2, da herehy

% declare the nature of this invention to be
as follows:—

This _in\‘ention rolates th r nrnsoas Fam

can be utilised for pre-heating the air
necessary for a blowing periad or for nre-
heating secondary ajr.

In manufacturing earburetted water b
gas hy the process of Specification Ko,
11810;’41L {Serial No. A77,015) it has
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required for the reaction in the generator.
1 has new been found according to this
invantion that instead of using a mixture

30 of water gas with or without cake aven
gas or other gas rivh in methane and
gteam andfor carbom dioxide there may
he used a mixture of cole oven gas ar
other gases or vapours containing or con-

35 sizting of normally gaseous or liquid
Iydrocarbons and steam andfor carben
dioxide.

Wloreover, in carrying oul the process
of Specification No. 1181041 {Sexial No.

40 577,013} or the process of this invention,
it has Leen found to be advantagenus in
some cases fa pre-heat the air used when
the generatar in suhjected to a blowing
period.

45  Turthermore it has been found {hat if
in earrying ouf the process of Specifica-
tion No. 11810741 (Scrial No. 377,013)
the gases produced in the penerator have
a sufliciently high temperatire, e.g. above

60 1000° ., fhen the use of u regenerntor

can be dizpenzed with or the regenerator

[Prige 1]-]
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Before the re-cyele gases are hrought
to the neecessary working temperalure Bf
their sensible heat may be used for pre-
heating the blow gases which are o be
used for the next blowing period,

The part af which the gases leave the -
generator may be chosen aceording to the 33
tempernture required. For example, if
may be advantageous to remove a part of
the gases leaving the generaior at plaees
at which the {emperalures are higher
than at the top ar the bottom of the 80
generator. The same applies to the
regenerator in respect ol regulating the
re-cycle gases and air pre-heat tem-
neratures. .

In producing synthesis guses if is 0f
advantageous . in the down gas making
peried to store as much hest as possible
in the ash and clinker, so thal in the
following wp gas making or blew period
the lLieat so stored is utilized in the stcami0o
or re-cyrle pases und stenm or the alr
required  for llawing., As  indicated
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PROVISIONAL SPECIFICATION

A Process for the Production of Water Ges and like
Synthesis Gases -

I, MricEswr DTRINSCHELARGER, of no
nefionelity, formerly of  Thussian
nationality, of 50, Portsea Hall, Con-
naught 8qnare, Tonden, W.2, do hereby

[}

as follows: —

‘This invention relatss to 2 process for
the production of water gas and like
synthesis gases, all of which are herein-

10 after referred to as water gas, and is con-
cernad wmore particularly with improve.
ments in or modifieations of the process
of my Specifieation No. 1181041 (Serial
No, bT7,015). .

15 'The said Specificalion deseribes =
process for the mannfacture of waler gas
whercin a regenerator iz heated by gus
from a producer gas plant or other
source, whereafter a mixture of water

20 gas with  or without eoke oven gas or

other gas rich in methane and steam .

ond jor carbon dioxide is passed through
the said regenerator and then passed to s
water gas generator, the passage of the
g2id mixture through the regemerator
heating the mixiure to the femperature
required for the reaction in the generator.
Tt has now been found aceording to this
invention that instead of using a mixturs
30 of water gas with or without coke oven
gas or other gas rich in methane and
steam andfor carbom diexide therc may
be uged a mixture of ooke oven gas or
other gases or vapours containing or con-
35 sisting of normally gaseoms or 11%111&
hydrocarhons and stecm andfor carbon
dioxide. .
Moreover, in carrying out the process
_ of Specification No, 11810/41 (Serial No.
40 577,015) or the process of this invention,
it has heen found io be advantagevus in
gome cases to pre-hest the air used when
the penerator is subjerted to a blowing
period. )
45~ Furthermore it has been found that if
in carrying oub the process of Specifiea-
tion No. 11810/41 {Scrial No. H77,015)
the gases produced in the generator bave
a sufficienfly high temperature, e.g. above
&0 1000° O. then the use of a regenerator
ean be dispenzed with or the regenerator

[Price 1f-1
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doclare the nature of this inventiom to be

gan be utilised for pre-heating the air
necessary for o blowing period or for pre-
healing secondary air. -

In mannfacturing carburetied water 65
ia-s by the process of Specification No,

1810741 {(Scrial No. §77,015) it hes
further been found that the use of a.
guperhenfer ean, in some cases, be dis-
pensed with hy introducing the oil into
the gases produeed using the sensible heat
of the guses produced and that of the
wndecomposed steam.

In the manufaecture of carburetied
water gas by the .process of Specification 65
No. 17810/4L (Serial No. 577,015) and
the provess of this invention it is adven-
tageous to increase the sensible heat of
the gases produced. This may be
eficeted by meking gas always in the Y0
upward direction, by increasing the
excess of steam, removing the gases or
part thereof from a relefively hof zome
of the generator, charging the voke before
the gas making period begins and pre- ¥
heating the coke with fhe blow gases If
necessary with the addition of secondary

air.

Befors the re-cyele mases are broughi
10 the necessary working temperature
their sensible heat way be used for pre-
heating the blow gases which are to be
uged fur the next blowing peried.

The part at which the gascs leave the -
generator may be chosen according fo the 36
temperature required. For example, it
may be advantageous to remove e part of
the gases leaving the generator at places
at which the temperatures are higher
than at the top or the hottom of the 80
generatar. The same appliss o the
regenerator in respect of regulating the
re-cycle gases and wair pre-heat tem-
poratures. -

In producing synthesis gases it is 05
advantageouns in the down ges making
perdod to sfore as mmeh heat as possible
in the ash and clinker, so that in the
following up gas making or blew period
the heat so stored is utilised in the steam100
or re-cycle guses and steam or the air
required for blowing. As indieated

80
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above the coke is advantageously charged
hefore the up gas making period begins
so as to pre-heat partly o whelly the
coke with the gases leaving the generator.
B The pre-heating of the eoke fn s#1l higher
temperatures can he clfected with the
bluw gases leaving the reaction gone (if

necessary by the addition of secondary .

air). ‘The ratio hetween the amount of
10 gases made in the down and up gus
maling periods’cuu be regnlafed by the

temperntures of the gases lcaving the.

generator. For heating the regenerator

flie heat in the blow guges is used and as

15 it is nol neecssary to use &6 much rve-cyele
gases this heat is wufficient to heat the
regenerator and provide steam for the
zeaction and surplus steam. The emount
of surplus steam evailahle can be regu-

20 lated by the variuijen of the preheat
temiperature of the gases lcaving the
regenerator and, of course, hy the com-
position and amounnt of the blow gases.
The sensible heat of the gas and steam

26 leaving the generator is used for produc-
tion of steam in the gas making cyele
(thus wtilising the capacity of the gvail-

able hoiler in"the gas making period and -

saving in caoling water for the cooling of
30 the gases). ' '
The. pre-heat temperatures of the
re-cyele gases in the down and up gas
making ‘periods may
differ (for ezample, lower in the up gas
89 making period). The maotive power for
the re-cydle gases is preferably steam or
nther gases necessary for the reartion usell
in'an injectof. 7 :

- If high reaction temperatures ure used
in the reaction zone the following opern=
tioh conditions are advaniageots:—

(1). Ash leaving the generufor in solid
form: All the gases are produced in the
up gas making period wad-as the gases
45 leaving the generator have a very high

temperature gm re-cyele gases mixed with
stoam ave Injerted without pre-heating
into the generater.  TIn this cuse il is
preferable to use the regeneratnr for pre-
heating the air necessary [or the blowing
znd combustien. _
regenerator is aceomplished with the
scnsible heat of the water gas leaving the
generalor. :

55 .(2). If a generator system iz used in

which the ash leaves the generator in

- fluid-form it s preferable tu-pre-heat the

re-cycle gases and steam mnuxture stilt
further and use ‘anoiber regenerator for

60 pre-heating the air or all or o part of the
" gases can be produced in the dowsn gas

making périod and the heat stored in the
ash and elinker used for pre-heating the
air. In this cose the pre-heating feme-

85 perature ol the re-cyele gases used in wp

advantageously -

The heating of Lhe-

aas making iz practically the same or
higher as the highe<t temperature of {he
azh and elinker.

In producing carburelivd water gus it
is possible by using the process of this 70
invenfion 1o nechieve a considerably

" higher temperature in the gases Jeaving

the senerator than is nsually achieved by
other processex, The operation of the
generator is then us follows: The whele 75
or the greater part of the mases is pro-

.duced in the up gas making period. This

will allow of the injectinn of the oil and
the evaporation of the same in the pas
fwithout using a earbureitor).

The following example illusiraies the
working of the generator in thiz
manuer:—

(t.5 Cubie metre of re-eyele gases and
{he neecessary amount of steam ore pre- 83
heated in the regenerator to the required
temperature and  injected into  fhe
generator (in this ease the temperalure of
the pre-leated gozes ia about 1450° (7,
and the gases will be iitroduced abave 90
the grate). The gmases leaving the
reaction gone have a high temperatura
{nhent "1175° C.), this {empemiure ecan
substanlially he the sama when the garses
ate leaving {ile gencrator. This is 85
bronght ahout hy 'hTowing the peneriior
before the up gas making peried and by
heating the coke, which was charged
between the wp gas making and the
blowing periods. From this gas leaving 100
the generator (1.0 and 0,3 cuhic nistres==
1.5 cubie metres) having in this example
a temperature of 10007 C., 0.0 culie
metres are re-cyveled using an injector
the motive power of which iz sleam ]G5
necessary for the reaetion. This mixture
can be brought direeily into the genvrator.
throngh the grate (the mixture bus in
this case a temperature of 300° .} or if
the mixture has a higher temperaluve 111
before being pre-heated in the regenerator
{a regeneralor previously heated by hlow
pases) the gasex are brought iniv the
generafor above the grate. The 1 eubie
metre of the weter gas having a fempera- 115
ture of 1000° (. iz mixed {by injeclion of
oil: or far) with the oil or tar which
evaporatey and the average temperature
of the gases aud oil vapours amounts to
500°, C. This mixture iz then sent to the
snperheater where the mixture is heated
to fhe necessary femperature for the
ecomplete cracking of the oil vl {0 pim-
duee the required carhuretfed water gas.
The umount of the oil used in the above
nientioned example is 2 gallvns per 1000
enbic feet nf earhwretted water gas; if 3
gallons sre used the temperaiwre of the
nixture will be about J207 ', Hr using
pre-hegted ovils or distillation oil gases or 130 .

30

120

135
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tars vr tar gases It is possible to wse a
atill emaller sized superheater or eves no
superheater at all. The same results can
he achieved by increasing ibe tempera-
D ture of the gases leaving the gonerator
still higher ar by inereasing the sensible
heat of these gases by using a preater
excess of sfeam tham i normelly
necessary for the reaction or using more
L0 recyele gascs, If {he re-cycle gases and
steamn. have heen brought inte the
generator at 3 temperature of about
260" C. it is not pecessary to use the
regenerator for pra-heating the latior and

16 the regenerator is preferably used for pre-
heoting the air necessary for the reaction
and for lowering ths consumption of eoke
(if it is desirable t¢ use o blue wuter gns
plant for the production of carburetied
water pases the regenevator can bhe used
as superhsater). The zegencrator is
beated by the sensible heat of the
carburetied vwater gases leaving the
regenerator iy used for steam production
45 in the gras making period. '
In certain civewmstances. it may be
advantageoud to operate ihe generutor
with high zesction fermperatures. Tha
operation of the generator is then prefer-

20 ably as followa: The whole of the gus iz
made in the up gus mwalking period. The
gases leaving the generator have a very

20

high temperature and the sensible heat of

these gases can be siill further inereaszed
36 by inereasing the exeess of steam above
that normally neecssary for the reaction:
It will then be possible to achisve the
evaparation and the eracking of the il
without wsing = carburettor and super-
40 heater. The carburattor and supecheater
ean then be wused for pre-heating ihe
re-oyole gases, sleam end wir necessary
for the reuclion. The above-mentioned
modification can he wused for making
carhurstted weter gos without a super-
healer or with a superheater when very
high temperatures are required for erack-
ing the oils, tars, piteh, ete., niilising
oils, tars, pitches, ete., which are diffenlt
to crack or Tequire higher cracking tem-
peratures than the oils normally used.
Using ‘a generator in which the ash is
leaving the generator in fluid form, ua
exnnple of & suiluble form of operation
is as follows: —
a. Gas waking period: 0.5 cubic
metre of recycle gases and 0.9 kg. of
stenm per cubic meire of gas produced
are brought into the generator (average
temperature in the reaction zone 1500° C. J
“with & pre-heat temperature of 1500° .
The sensible heat of the gases lsaving the
generator is wzad in the following wey:
1.0 enbic metre of gases + 0,383 kom. of
i steam are used for evaporativn und crack-

45

a0

ing of the oil {2 gallons per 1000 eubic
feet) and the temperature of the mixture

ie T70° C. 0.5 cubic melre of guses and
0.162 kem. of steam ara used to heat the
regenerator {carhnrettor) ({:)he regenerator 770
is used in the following blowing periad
for the pre-heating of the air used for
blowing to o temperature in this examyple

of 900° C.), after leaving tha regenerator
this re-cyele gas is mixed with 0.6 kgm. 75
of steam (uged in an injector) and
brought into the superheater for pre-
heating the mixture to 1500° C., and
then brought into the penerator. -

L. Blowing  period. = Air is blown 89
through the regenerafor inte the
generator. The blow

-ases leaving the
reaction mone pre-heat %he coke and are
then wsed for heating the superheater to

fhe temperature requived. The coke eon- 8§
sumption in wusing this modification i
low in apite of the high temperatures of

the gases end the uwndecomposed steam
leaving the generator, and the capacity

of the generator is very high.

A pard of the reduction gases obtained
Irem a hydrogen plant ean be used
ingtead of re-cycle gases. Tw this casc it
is mof necessary to add sleam or other
gases necegsury for the reaction a3 95
sufficient sbeam and carbon dioxide are
available in the reduction gases. As the
gages come hot from the plant they can .
he brought hot into the generator and the
regenerafor can be ueed for pre-heating jng
the air for blowing the generator hot.
The heating of {he regenerator is
achieved \\:?.ﬁl the sensible heat of the
water gases leaving the genmerator or if
higher temperatures ure desirable with a E08
port of a heat in the reduction gases.

It iz also possible by wusing this
process to deliver direct to the hydrogen
plant o water gas having 2 high tem-
perature, whick is necessary for the 110
reaction, s

As it Is possible o operate the
generator with. practieally very low tem--
peratures withaut decreasing {he capacity
of the generdlur to a very low level the 115

" process is very suitable for production of

hydrogen-rich’ gases. Or, if a high
capeeity of the generator is desirable it is
possible to use high temperaburen and a__
high excess of stcam without unduly 120
inereasing the coke eonsumption, Tu {his
case a part of tha steam nol used in the
reaction can always be re-cycled hack
with the goses injected into the generator,
I{ u fusther conversion pland is used for 125
production of still more hydrogen -the
gases and wndecomposed steam can be
seat direct to the conversion plant and
the temperature of the mixiure ecan ba
adjusted by adjnsting the aperating con- 13D
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ditions of the generator.

By using coke oven gas or other
methane-containing gases or other gaseous
or liquid hydrocarhens  particularly
residual mases from oil synthesis or other
gynthesis processes or hydrogeuntion
processes, the decomposed gases and the
nndecomposed steam (from the decom-
posing chamher or regenerator) are used
10 instead of re-cyele gases and as it is not

necessary to send guses back 1o the

generator (as they are replaced con-
tinuonsly by mew guses) the outpnt of
synthesis pases from the gencrator is con-

15 siderably ineressed. The amount of Lhe
methene coniaining carbon dioxide,
stcam or other gases is dependent on the
composition of synthesis gases required.
By wusing the Tiseher Fropseh ar

20 similar processes the greater purt of the
residual gas can be sent through the
regenerator for deeomposition {the tem-

L]

perature in the regenervator is dependent.

on the degree of the decomposition
25 required or whether catalysls ure used for
fhe decomposing reaction and the com-

position of fhe residunl gas) end from,

there to the menerator where synthesis
gus is produced. The inert content of the

30 gynthesis gases ecan be regulated by
taking out a part of lhe residual gases
from the process. The blow wases are
nsed for heating the regenerator ta pro-
vide the heat necsssary for the decom-

35 position rcaetion and to, pre-heat ihe
steam and the gaves used in the reaction.
The exeess of steam for the decomposing
resction is preferably so high that ihe
nndecompused  steam  leaving  the

40 regenerator is for the greafer part or
wholly sufficient for the Iater reaction in
the generator. If the blow gases are nat
sufficient to provide the whole heat [or
the resclion in the regenerator residual

1h mases or other fuels con be added. Tf the
ratio of methane-containing gases, steam
or other gases used for the reaction is lvo
high, so ihat the heat which must be
gtored in the regenerator is comsequently

50 also too high it is preferable, so as to
avold too large sizcd regemerators, to use
two regenerators. The operation then
using two regenerators iz as follows:
Heating of the regenerator. 1. Tn the

55 blow period with the blow gases and
additional fuels. 2. In the gas making
period with additional fuels. At the
samme time the other vegemerater is used
for pre-heating purposes.

60 The above meuiioned medification for
the production of synthesis gases applies
to the production of gases with a ratio of
GO:H,=1:2 and more of hydrogen and
allows of the production of gases with a

65 ratio of CO:H,=1:1and less of hydzngen

(the €O rieh gases are uswl for #he pro-
duction of primary preduets rieh in
nlefines).

If o high decomposition temperaiure is
used in the regencrator and na such high 70
temperature is desirable in {he generator
(low fusion temperature of the ash or
production of hydrogen-rich gases, efe.)
the ‘temperature ecan be regulated by
addition of steam or other gases necessary 75
for the reaction.

The depth of the reaciion zome, ihe
coke ash and clinker bed should he varied
aecording to the reaclion {aking place or
the gas composttion required, so uy ie 30
achieve the most advantageous results
and conditions. )

The re-cyele gases, steam, nir and
other gases and fuels nccessary for the
reaction, when having low temperatures 85
wre brought inlo the generator in the
same way as in known constructions of
generaors, Py using the pases with
iig'h pre-heal tewnperatures but not so
high as the reaclion temperaiure, the G0
gases aye infroduced into the generator ut
such places that they can be pre-heated
with the heat stored in the ash, elinker,
eoke, coal or Hning of the generator. By
uging the ebove mentioned gases with 95
the same or higher temperniures as _the
reagtion temperature the pases should he
iniroduged ab places having the same or
the highest temperatures in the geaerator.
Thig is all provided that some other con- 100
giderations do not require other con-
ditions of operation.

The. steam necessary for the reaction
und the surplus steam can be produced in
the generator plant or if steam is avail- 103
able from olher sources the coke con-
sumption ean be decreased.

In seme cases it may he advantagenus
to blow Lhe generator up and down, thus
using the heat stored 1n the coke, elinker 110
and ash for pre-heating the air or- for
further pre-heating of the re-rycle gases
and /ot stesn. The railo of the air used in
down and up blowing is dependent on the
amount of the heat which it is desivable 115
to store.

Instead of air in the blow period it is
sumctimes advantageons fo use oxygen in
the blow period. The gases leaving the
generator in the blew period ave, prefer- 190
ably after washing out carbon dioxide,
mized with the gases produced in the gas
malking peried. I the gases produeed in
the blow period are mized without wash-
ing osut'carbon dioxzide the amount of 125
cathon dioxids in the mixture can he
regulgied by the raliv belween slesm or
other ‘gas and carbon dioxide used in the
blow period. The sensible heat of ihe
gases leaving the generator in the blow 130
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period is used for heating the regenerator.
The above mentioned gases leaving the
generator with a high temperature can be
used instead of the re-cyele gases for the
production of water gas. T this case the
. mazes leaving one generator are brought
into another. Tt may be advandlageous lo
operate this modification under pressure,
ehoosing the pressure according to the gas
10 to be produeced.

In order to use the sane connection for
hoth the up and down. gas making perieds
for bringing the re-cycle gnses into the
bottom or the lop of the generater, twa

15 injectors working in different directions
disposed hetween the connertion pipes are
used.

If eoal is used for the produciion of
woater gas the re-cycla gases favour the
carbonisution of (e conl. The amount of
the re-eycle grases and steam, the pre-heat
temperatures of the same, the fimes and
directions of the gas making periods and
the time of charging the coal can be
chosen according to the guality of the
coal used and the quelity and composition
of tha gas required. For example; the
temperatures and the condifions of opera-
tion in the generator and regencreior azc
30 so chosen that the cracking or decom-
position of the tar and gases available
from the carbonisation is such as net to
produce carhon and hydregen but gaseous
Lydrocerbons and se fo produce pases
with Ligher calorific values, which can
be used alome or in admixture with ithe
wuber gas produced.” A part or the whole
of the heat uecessary for the carbonisa-
fion or pre-heating of the coal ean he
provided by the blow gases leaving the
generator. )

20

40

(arburetted water mas may be con-
veniently produced from coal according
to the present invention by proceeding us
follows: ]

Tha mistura of re-cycle gases (which’
are tuken Irom - the ganses leaving the
regenerator or generalor) and stesin dis
introduced st the hottom of the generator
and the hedt in the gases leaving the 50
reaction zone is used for the carhonisation
of the cosl (whick is preferably pre- .
heated by the Dblow guses lewving the
reaction zoned., The mixture leaving the
generator (to which hes now been added 55
tar and ecarbonisafion geses) is senid
through a regenerator (earburetfor) the
{em perature in which is adjusted accoid-
ing to the guality and composition of the
gases Tequired. A part of the gases leav- 60
ing the regenerator iy introduced through
an injector as recycle gas and the other
gas is, afler injéction and evaporation of
the oil, mtroduced inlo the superheater
for further cracking. The temperature in 45
the regenerator may be higher or lower -
thin in the supesheater and the blow
gases are sent through the regenerator or
superheater before or affer secondary aly
is added to them. The blow gsses can be
semt first through the regenerator ar
through the superbeater aceording to the
temperatures required In the two vessels
and the results to be achieved.

T0

i

Dated this Bth day of July, 1842,
ELEINGTON & FITE,
Congulting Chemists and
Chartered Palent Agents,

Bunk Chambers, 329, High Holhorn,

Lomdon, W.0L1,
Agents Tor the Applicsnt.

COMTTLETE SPECIFICATION

A Process for the Production of Water Qas and l-ik'e
Synthesis Gases R

75 I, MicHsEL STRINSCHLAEGER, of no
nationality, formerly of Russian nation-
elity, of 50, Portsea Hall, Connanght
Square, London, W.2, do herchy declore
the nature of this invention and in whué
manner the same is to be performed, to
be particulsrly described and aseertained
in and by the following statement:—

This invention relates tn a proesss for
the production of carburclied water gas
and synthesis pases, and is concerned
more partienlarly with improvements in
or modifications of the process of my
Specifieation No. 11810/41 (Serial No.
BT, 18). .

The said Spevification deseribes a dise
continueas process for the manufacture of
water gus wherein the heat necessary for

&0

85

the reacfion with' {he solid fuel in the
wenerator and to: compensate for heat
logges is obtained . partly by using a
regenerator whivh 15 heated by blow
mases or gas fram a prodacer ges plant or
other sowrce, whereafter o mixbure of
water gas with or without coke aven gas
or other gas rich in mathane and sfeam
and for carbon dioxide is passed through
the said regeneralor znd then passed to
waler gas generator, the passage of the
gaid mixture through the regenerator
heating the mixlure to a pre-determined 105
temperature, and partly by subjecting the
generator to blowing' from fimc {o tiwe
with oxygen, air or other oxygen contain-
ing gases, :

The present Invention provides a dis-110

95

100
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eontinuous process for the manufacture of

curburreted water gas wherein the heat.

neeessary for the reaction with the aclid
fuel in the generator and to compensate

5 for heat losses is ohtained partly by using

10 dioxide 1ia

15

20

26

80

4

80

80

6o

a regencrafor which is heated by blow

gares or gas from a producer gos plant or

other source, wherenfler a mixture of
water gss and steam and/or ecarhon
passed throuwgh the said
regenerator and then passed to the water
was generator, the passage of the said
mizture through the said regenerator
heating the mixfure iv @ pre-deterinined
temperature und partly by subjecting the
generator to blowing feom fime to time
with oxygen, air or other oxygen-con-
teining gascs and wherein oil s imtro-
duced inte the guses produced in the
generator after they have left the same,
utilising for the cvaporation andjor
cracking of the vil a part or the whole of
the sensible heat of the gases produced
and thal of the uadecomposed steam aul/
or undecomposed ecarhon dioxide.

If necessary the hot gases may be 3l

further heated before introdueing {he oil.

The present Inventlon alsc provides a
diseonttinnouvs proeess for the manufacture
of synthesis gases comprising blowing,
down gas maiing and up gas muking
periods wherain the hieat necessary for the
reaction with “the solid fuel in the
senerator and to compensaie for heal
osses 1s obtained partly by using a
regenerator which is heated by blow
gases or gus from o produver gay plant or
other ssurce, whereafter a mixture of a
gas or of vapour coptaining or cansisting
of hydrocarbons and stcam andfor earbon
dioxide is passed through the said
regenerater and then passed to a water

s peneralor through which it pusses in
f]-:e %Dwnwarfi direciion, the passage of
through the said

the said mixture

regenerator heating the mizture fo suel’
4 temperature that decomposition of a .

major propartion of the hydverarbons
takes. place in the regenerator; and partly
by subjecting the generator to ULlowing
from time lo time with oxvgen, air or
other oxygen-confaining gases,
wherein a part of the sensible heul of the
gases produced and of the undecomposed
steam andfor cavbon diexide in the -down
gas making period is sfored in the ash
bed and wutilised for superheating the
stean or pre-heating the mases wsed in
the subsequent up gas making and blow-
ing periods, suificient steam andfor ear-
bon dioxide hbeipg supplied 1o the
regenerator to effect the reartion with the
hydrocarbons in the regemerator and {u
provide an eseess al lens{ xofficient for
the wuter gus reaction in 1he generator,

" Tindecomposed

and’

and wherein the gases produced and fhe
steam  andfor  carbon
dioxide in the down gus making peried
are partly or whelly remaved from the

. geuerator ahove the grate.

Moveover, in carrving out the process
of Specifieation Xo. 11810/41 (Serinl No.
S77,(NAY or the proeess of this invention,
it has been fvund to be advantageous in
some euses to pre-hent the oxygen, air or
other oxygen-containing was Llawn into
the gencrator during a hlowing period.

. Furthermore, it has been found (hat if
in earrying out the process of Specifieation
No. 11810441 (Serial No. A77.013 for
the menufucture of carburetted water gas
the gases produred in the generator have
a suificiently high lemperature, e, ahove
1000° C., purt of the heat neecessarv for
the reaction with the salid fuel in the
generatar and to compensute for heat
lasses is obtoined by retwming a port of
the gases leaving the generalor to the
inlet thereof (re-vycle gases) together with
stéam und returning the other parl to the
regenerator, snd the other part by sub-
jecting the generalor to 13{0“'1'11;_1" fram
fime {o lme with oxygen, air or uther

‘vxygen-eontaining gases,

In the manufaciure of curbureitsl

“water gas by the proeess of Specifieation

Xo. 1181041 (Rerin]l No. 3577.003) and
the pracess of this inveniivn it is advan-
tageous to inereuse the semsible heat of

'

80

86

90

93

the gases produced, This may be effeeted jg4

by making the whole or the major jurt
of the ges alwuys in one direction, hy
increasing the excess of steun, remaoviag
the gases or part thereol from a relatively
bot zone of the generator, oh avging ihe
vole hefore the gus making period begins
and pre-heating the eoke with the Blow
pases If necessary with the addition of
secondary -air.  If uecessary the pases
produced in the generntor mav he still
furiher healed in the regenerator.

. Before the re-oyele pases are Ipought
to the necessary working temperature
their sensible heat may be nsed for pre-

heating the air which is to he wsed for

the, next blowing periadl.

" The point ot which the gases ouve 1he
genernior may be chosen according to the
temperaturs regquired.,  For example, it
may be advantagenus lv remove a part of
the guses leaving the generator al places
at which the temperatures ure higher
than at the top ur (he Dboftom of the
generator, The same applies to the re-
genergtor i respert of regulaling the
re-cyele gases and eir pre-heat fempera-
tures. -

In producing  svnthesis gnses it
whvantageans it the down gas waking
period to store as el heai as possibile

ix
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in ‘the ash and eclinker, so that in the
following up gus making or blow period
the heat s stored is utilised in the steam
or re-cycle gases and steam or tha airv
reguired for blowing. "he coke iy advan-
tageously charged before the up gas
makieg perlod begins so as to pre-heat
partly or whelly the roke with the gases
leaving the generator. The pre-heating
10 of the coke fo still higher temiperatures
can bé effected with thea hlaw gases leav-
ing the reaction zone (if necessary by the
addition of secemdury air). The tem-
perature of the gases leaving the genera-
1B tor can be regulated by the ratio between
the amount of guses made In the dawn
and up gas making periods. Tor heafing
the regenerator the heal in the blow
gases is used and as it is not necessary te
use go miteh re-eyele gases this heat is
sufficient to heat the regenerator and pro-
vide slesin for the reaction and surplus
stewm, The amount of surplus steam
availahla can he regulated by the variu-
tion of the pre-heat lemperature of the
goges leaving the repenerator and, of
course, by the sompnsition and amount of
the blow gases. The sensible heat of the
gns produced and steam leaving the
generator is used for production of sfeam
m the gas making cycle (thus uiilising
the eapacity of the availahls hoiler in the
gas making period and saving in cooling
water for {he cooling of the gases).

The pre-heat temperatures of the re-
eycle gases in the down and up gas mak-
ing periods may advontageously differ
{for example, lower in the up gas making
period}. The motive power for the re-
eycle gases is prefersbly steam or other
gagos neeessury for the reaction wsed in
un injector.

In producing carburetted wober gas It
is possible by using the process of this
invention to achieve a considerably
higher temperature in the guses leaving
the generator than is usually achieved by
other processes. The operation of the
generafor iz preferably as follows: The
whole or the greuler purt of ihe gases ia
produced in the up gaz making period.
This will allow of the injection of the oil
into the geoses produced which heve leli
the generator and the evaporstion and
cracking of the same in the gas.

The following exampla and Figs. 1 and
2 of the aceompanying disgrammsatic
drawings illustrate the working of the
generator in this manner: .

In the accompanying drawings, Fige.
1 and 2 are diagrammatic dow sheets in
which like parts ave indicated throughowut
by like referenee charseters, amd in
whiel ¢

Yig. 1 shows 1he blow eyele when using

o

20

25

20

40

45

&0

&b

60

65

o superheater; R

Tig. 2 shows the up gay making cyele.

Beferring to Fig. 1 of the drawings,
the generator is indicated by 1, the reac-
tion zone thereof by laz, the superheater 70
by 2 and the regenerator by 3. Tu carry-
inp out the hlow cyele air is admifted
through line 4 and passes in succession
through the gémerator 1, superheater 2
and regenerator 3 by the line $ sy shown.
Secoridary air may be admiited through
the line 6 and the passage of the hlow gas
heats the superheater 2 and the regencra-
tor 3 ta the desired temperatures.

- Referring to Tig. 2 of the drawings,
0.5 cubie metra of re-ayele gases supplied
through line 7 and the necessary amount
ol steam admitted through lins § are pre-
heated in the regenerator 3 fo the required
temperature - and injected intn  the 8B
generator 1 (in this case the temperature
of the pre-heated mases is about 1050° (.
and the gases will be introdueed aliove the
grate through line 10). ¥f the pgases
leave tlie gmenerator at the level of the
reaction zone they have a high tempera-
tnre (ahout 1175° C.), but this tempara-
ture can be subsiantially attained when
the gases leave the generator above the
reaction zone through line 11 if the coke B
is pre-heated. This is bronght ahout by
howing the generator before the up gas
making period (ds described above) and
by heating the ecke, which was charged
between, the itp gas moking and the blow- 100
ing periods.” From this gas leaving the
gererator (1:0"and 0.5 cubie metres=1.5
cubie metres) having in this example a -
temperature o' 1000° C., 0.5 cubic metres
are re-cycled through line 7 using an 105
injector the motive powsr of which is
steam rmecessary for the reaction admitied
through ling' 8., This mixture can be
brought diréetly inte the generator
through the grate (the mixiure has in this 110
case o temperature of 500%C.) or if the
mrixtare has a higher temperature before
heing pre-hested in the regenerator {a
regeneralor previcusly heated by blow
gages) the gases are hrought into the
generator above the grate. The 1 cubie
metre of the water gas having a tempera-
ture of 1000° €. 1s mixed with oil or tar
{by injection thereo? through line 12)
which evaporates and the average tem- 120
perature of the gases and oil vapours
amounts to 800° C. This mizture is then
sent to tha ‘superhenter 2 via line 13

)

80

i1b

- where the mixtire 1y heated to the neces-

sury temwrperatire for the complete erack- 124
ing of the ol or tar and to produce the
requived cearburetted waler gus. The
amount of the oil used in the above men-
fioned exnmplé iz 2.6 gallous per 1000
eubic feef of carburetled water gas; if 3 180
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30

gallons are used the tempearature of the

mixinre will be about 440° €, By using -
pre-heated oils or oil distillation gases or

tars ar far gases it is possible o use a
still smaller sized superheater or even to
dispense with a superheater. The same

vesults can he achieved by inereasing the

tempernture of the gases leaving the
generator still higher in the reaction zone
or m a regeneretor or by increasing the
sensible heat of these mases by uslng &
preater eseess of steam than is normally
necessary for the reaction or nsing mare
re-cycle gases.

Tn rertain eivenmstances it may he
advantageous fo operate the generator
with high renction temperatures. The
operulion of the geperalor is then prefer-
ably as followa: The whole nf the gas is
made in the up gas making period. The
rases leaving the generaior have a very
high temperature and the sensible heat
of these gages can_ be still further
inereased by increasing the ezcess of
stenm ebove that normally necessary for

the rezetion. It will then be possible to,

achieve the evaporation and the cracking

of the nil withent using a earburettor and -

superheater. The carburettor and super-
heater can then be used fur pre-healmg

reganerator this re-cyrle gas iz mixed
with 0.6 kg, of steqm (msed in an injee-

“tor} and brought inte the superheater for

pre-heating the mixture to 1300° €., and
thei. brought 1nfo the gencrulor.

b, Browixe PErmn: Air iz blown
through the regenerator inte the genera-
tor. The blow guses leaving the reaction
zone pre-heat the coke and are then used

for heating the superheater (if used) ta7

the ’wmpt‘mtare requireldl. The role con-
sumption in using this modification iz low
in spite of the high temperatures of the
gases and the undeeompnseid steam leat-
ing the generator, and the capaeity of the
generator is very high.

By using rokse oven pgas or other
1netlmne-cont'zmmg gases or other guses
or vapour containing puseous or h{imd
hydracarbons partioulariy vesidusl pases
from oil synthesis or other synthesis [ro-
cesses or hydrogenation processes or mix-
tures of these gases, the decomposed gases

"and the Lndeemnpu-ec[ steam (from the

the re-cycla gases, sfeam and air neees-

sery lor the rveaction. The ahovesnen-
tioned modification ean be used for mok-
ing earhuretted water gas without a
superheater or with a superbeater when
very high lemperniures are required for
eracking the oils, tars, pitch. etv.. using
oils, tars, pitches, et-r- whieh are dﬁﬁ-
cut iuv crack or reqtnrs- bigher cracking

4(} temperatures than the oils norinally wsed

45

80

G0

6

when gases with high calorific vafues or
vther desired propertics ave required.

T'sing a generator in which the ash Is
leaving the generator in fluid form, an
example of a switahle forin of operation
iy ay Tollows s

a. Gas Mamixe Prriov: .5 cubic
metre of re-cycle gases and (.89 kg. of
steam per cubie metre of gas produced
are broughl into the genersior (uverage
temperature in the reaction zone 1500°
C.} with a pre-heat temperature of 1300°
€. The scnsible heat of {he guses leaving
the generator is used in the following
way: 1.0 cvnbic metre of gases (13383

kgm. of steamm are used for evaporation

and cracking of the oil (3 gallons per
1000 enbie feet) and the temperature of
the mixture §s 7707 L\
of guses and 0.160 Ly, of steam are usedl
to heat the regencrator (ecarhurettor} (the
regenerator is nsed in the following hlow.-
ing period for the pre-heaiing oi Ihe ulr
u:_zed for blowlng (o a temperature in this
exawple of S00° C.;, after leaving the

0.5 cuble meire-

dscompasing ehamber or :le;..enem’tuﬂ ure
uscd ihstead of re-crcle gases and us it ix

.ot negessary (o send guses back to the

n'c—\w—latm (a,- they are le[i]uur'i vonginy-
nuslv' 13 @ases) the omrput of syn-
gases {rom the geperator planf is
lerably inereased. e amount of the
Fnethane-containing guses, corbon dinx-
ide, steam or other gases reguived for the
redetion is depsndent on ihe compesition
af synthesis gases reguired.

Py using the Fischer-Tropsvh or similar
processes which also use guses cuntaining
carbon monoxide and hydregen as the
injtial material the greater part of the
residual gus can Le <ent through the
regenerator for dewmpumuml (lhe {e-
perature in the remenerafor is dependent
on the fdegree of deomspositive reyuired or
whether catalysts are used for the decom-
posing renetion and the composition of
{he residunl gus) and from there to the
generator where =synthess gas Is pro-
ducéd, The inert content of the syatheais
gnses ean be regulated Ly blseding off
coutinte usly o mui of the residual gases 1
frony the process. The Llow gases are
used ‘for Reating the vegenerator #o pro-
vidg flie heat necessary for the decomposi-
tion- reaetion and fo prelient the stean
and the gases used in the reaefion. TFhe
exeess of steam for (he decumposing reae-
tion is preferably so high that the
unﬂewmpnsed steam leuving the regenera-

tor:is for lhe greater lmn or \111011&
suffeient for the later reaction iu  the
genegrator, Tt the blow mases are not

sulficient fo provide the whole heat for
the revction 1n the penerator residual
gusex or nfher fuals can be added. T the
ratio of methune-rontaining gises, steam

8

90

1e
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or other gases used for tha reaction is too
Ligh, so that the heat whiek must be
shored in the regenerator is eonsequently
also too high it is preferable, so as io
5 avoid too large sized regenerators, to use
two regencrators.  The operation when
using two regenerators may be as follows:
Heating of the regenerator: 1. In the
blow period with the blow gases and
10 additional fwels. 2. Tn the gas making
period with additional fuels. At tha rame
time the other regenerator is used for pre-
heating purpeses. _
In t%e accompanying drawings Figs. 3
15 to B are diagrammatic flow sheets illus-
irating the manufacture of synthesis gases
according to the invention, in which. like
parts are indicated throughoui by like
reforence sharacters, and in which :
20  TFig. 3 shows the blow eycle,
Tig. 4 shows the down gas making
eyele, and _
Fig. b shows the up gas making eyele.
Referring to Fig. 8 of the drawings,
2b the generator ig indicated by 14, the reac-
ion zone thereol by 140 and fthe regenera-
tor by 16. In carrying oub the blow
cyele air is admitted through Line 16 and
passes through the pgenerator %o the
30 regenerutor 15 by line 17, addition fuel
being admitted through line 18 and
secondary air through line 19. The pas-
sayge of the blow gases heats the regenera-
tor 15 to the desired termperalure,
36 Referring now to Fig. 4 of the draw-
ings, sheem andfor carbon dioxide
ad%uit-ted through line 20 and hydrocar-
bon-containing gases admitted through
line 21 are passed through the heated
40 regenerator 16 ln which the reaction be-
tween the hydrocarbons and steam and/or
carbon dioxide takes place. 'The gases
leaving the regenerator, which confain
sarhon monoxide and hydrogen, pass
45 through lHne 17 ta the generator 14
whereln Iurther corbon monexide and
hydregen are produced from the steam
andfor earbon dioxide remaining in the
mixture coming from the regenerator.
§8 The gases leave the generstor 14 above
the grate through lines 22 and 23.
Leferring to Fig, 5 of the drawings,
sleam andfor earbon dioxide is indro-
duced threough lines 24 and i6 into the
55 memerator 14 wherein the steam andjor
carbon dioxide altecr pré-heating by fhe
heat stored in the ash reacts wiih the
solid fuel to produce a gad containi
carhen monoxide and hydrogen whie
60 leave through line 23, If desired, at the
same time hydrocarbons and steam and/
or earhon dioxide may ba passed through
the regenerator 15 as desoribed in com-
nection with Fig. 4 above, the products
60 being mived with the produecis leaving

the generator through line 25.

The above mentioned modification for
the produotion of synthasis mases applies
o the production of geses with a ratio of

:H.=1:2 and more of hydrogen sxd -70
wllows of the production of gases with a
ratio of CO:H,=1:1 and less of hydro-
gen (the CO rich gages are msed for the
production of primary produrts rich in
olefines}. . T4

1f a high decomposition temperaturs is
usud in the regenerafor and no guch high
temperature is desirable iz the generator

{low fusion temperature of the ash or
production of hydrogen-rich gases, efe.} 80
the temperature can be regulated by
addifion of steam or other gasss neces-
sary for the reaclion.

" The depth of the reaction zone, the coke
ash and clinker bed should be -wvaried 85
aceording to fhe reaetion taking place or
the gus composition reguired, so as fo
nochieve the moest advantageoua results
and conditions, - .

The re-cycle gages, stean, air and other 90
gases and fuels necessary for the reaction,
when Taving low femperatures aze
brought inlo the generator in the same
way as in known constructions of genera-
tors., By using the gases with high pre- 80
heat femperatures but not so high as the
reaction femperature, the gases are intro-
duced into the generator at such places
that they can he pre-heated with the heat
stored in the ash, clinker, coke, coal or 100
lining of ths generater. By using the
above mentioned gases with the same or
higher temperaturés as the reaction tem-
perature the gases should be iniroduced
at places having the same or the highest 109
temperatures in the generator. This ia
all provided that some other considera-
flons do wol require olher condilions of
operation. ;

The steam. necégiary for the reactiom 110
and the yurplus sfeam ean be produced in
the generator plent or if steam iz wvall-
ahle from other sources the coke consump-
ton can he decreaged.

In some cases, it may be advaniageous 115
to blow the generator up and down, thus
asing the heat stoved in the eoke, elinker
god ash for pre-heating the air or fur
further pre-heating of the re-cycle gases
and for steam. Tha ratio of the air nsed 120
in down snd up blowing is dependent on
the amount of the heat which it is desir-
able to store, y ’

Ingtead of air in the blow period it is
sometimes sdvanlegeous to use oxygen 125
alone or with steam in ths blow period.
The gases leaving .the generator in the
blow period are; preferably afler washing
vat earbon dioxide, mized with the gages
produzed in ike gas making period. I1f 130

e e —— = aeme s
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10
the gasges produced in the blow period ate
mixed without washing out earben

dioxide the amount of earbon dioxide in

the mixtura can be regulated by the ratio ™
hetween steem or other gas and oxymen -
nsed in ithe blow periad. ‘The sensible

‘heat of the gases leaving the generator in

the blow period is used for heating the
regenerator. The above menioned gases
10 leaving the generator with u high tem-
perpbure can be ‘used instead of the re-
eyele gases for the production of water
gas. 1n this case the gases leaving one
generafor are brought into snother, Tt
15 may edvantameous 1o operate this
modifsation -under pressure, when it is
desired o produce gases rich in methane,
In order to use {he sime eonnection for
Loth the up and down gas making periods
20 for hringing the re-cyele gases info the
botfon: -or the fop of the generator, two
injectors working in different directions
dizspased hetween the connection
used.

If coal 1s used for the production of
water gas the re-cyele gages favour the
carbonisation of the coal. The amount of
the re-cyclé gases and steam, the pre--
heat temperatiires of the same, the limes’
and diréetions of he gas muking periods '
and the time of charging the coal can he
chosen acecording to the quality of the
cnal nsed and the quality snd composition
of the gas required. For example, the
temperatures and the conditions of opara-
tion inthe-generator and regenerator gre
so choser thaf' the eracking or decomposi-
tion of ‘the tar and gases available from
the carbofisation is such as not to pro-
40 duce *darbon or carbon monoxide and

hydfogen bub gaseous hydrocarbons and
g0 to produpe ‘gases with higher calorific
volues, Which ean le used ulome or in
admixture with the water gas produced.
45 A part or the whole of the heat necessary
far the carbonisation or pre-heating of
the coal ean be provided by the blow gases
Ivaving the generator,
Carburetted water gas may be con-
50 venienily produced from coul zecording '
to the present invention by proceeding as
follows: o
The mixture of re-cyele gases (which
are teken frvm the gases leaving the
56 regemegrator or generator) and sterm is
introduced ai the bottom of the generator
and the heat in the gases leaving the
reaclion zone is used for the carbonisation
of thie npal (which is preferabii pre-heaind
60 by the biew geses leaving the reaction
gone), -The mixture leaving the generator
{to which has now been added tar and
carbonisation gnses) is semt through a
regenserator (carburettor) the temperature
65 in which is adjusted according in the

25

39

a5

“onid the hlow gases ave sent through the

pipes are .
: - manviacure of carburetted water gas

quality and composition of the gases
required. A part of the gases leaving the
régenerator 18 introduced through an
injector as re-cycle gas and the nther gas
is, after injectivn and evaporation of fhe
oil, introduced, if mecessary, into the
superheater for further cracking. The
temperatuze in the regenerator may he
higher or lower than in the superheater

70

7o

regenerator or superheater hafore or atter
sécondary air is added to them. The blow
gases can be sent first through the
regenerator or through the suparheater
acecording fo the temperatures required in
the two vesesls and the zesulfy to be
achieved.

Having now periicularly deserihed and
asecrfuined the nature of my said inven-
tion, and in what manner the same is o
ba performed, I declure that what T elaim
st
I. A discontinwous process for the

85

wherein the heat necessary for the reuc-
tioh with the solid fuel in the generator
end to compensate for heat losses is

gu

-obfmined partly by using a regeuerator

whieh is heated by blow guses or gas from
s produccr gas plant or other seurce,
whereafier a mixture of water gas and
steamn and/or earhon diexide iIs pussed

9

throush the seid generator and then
‘passed to o weler gas generater, the pas-

sage of ihe said mixture through the said 100
Tegenerator heating the mixture to a pre-
determined {emperature and partly hy
subjecting the generator to blowing from
time to time with oxygen, air or other
oxygen-containing gases, and wherein oi}
iy introduced into the gases produced in
the generator affer they have left the
same, wiilising for the evaporation and for
cracking of the oil a part or the whole of
the sensible heat of the gases produced {1
and that of the undccomposed steam and |
or nadecompoesed carbon dipxide.

2. A discontinnous process for the

105

- matinfacture of synihesis gases eompris-

ing blowing, down gas making and up 115

‘gas making periods wherein the heat

uecessary for the reaction wilk the solid
fuel in the generator and to compensate
for heat losses is obtained parily by
usigl a regenmerator which is }wated by
blow: gases or gas from a producer gas
plant or other svurce, whereafter a mix-
ture of a gas or of vapour containing or
consistine of hydrocerbons and steam
and for carbon dioxide is passed through 1925
the ‘said regenerator and then passed fo

the water gas generator through which 1t

passes in the downwawxd direction, the

passage of the said mixture throuph the

said regenerator heniing the mixture to 130

120

T et et
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such g temperatnre that decomposition of
a major proportion of the hydrocarbons
talkes place in the regenerator; and partly
by subjecting the generator to blowing

O froma. time to time with axygen, air or
other oxygen-coniaining gases, and
wherein a part of the sensible lieat of the
pages produced and of the undecompozed
sleam and for carbon dioxide in the down

10 gas making period is stored in the ash

ed and mutilisad for superheating the
steam or pre-heating the ep used in
the subsequent up gas mulang and Dlow-
ing periods, sufficient steam andfor car-

13 ben ~ dioxide being supplied to the
regetierator fo effect the reaction with the
kydrocarbons in the regemerator and fo
provide an excess ot least suffieiont for
the water gas reacilon 1n the generafor,

20 and wherein the gases produced and the
undecomposed steam andfor earbon
dioxide 1n the down gas making period
are partly or wholly removed from the
generotor above the grate,

25 3. A process as claimed in Specification
No. 11810/41 (Serial No. 577,015) or in
claim 1 or 2 herein wherein the oxygen
air or other oxygen-containing gas blown
into the generator during a blowing

80 period is pre-heated.

4. A modification of the process for
manufacturing carburetied water pas
claimad in Speecification No. 11810741

. iSeria,l No. 577,015) or in claim 1 or 8

3[

¢rein, wherein the sensible heat of tha

gases produced is increased by making
the whole or a major part of the gas

always in ona direction, by inereasing the
excess of gteam, removing the gages or
part thereof from a relatively hot zone 40
of the generator, further heating the
gages, churging the coke before the gas
malking period begins and pre-heating ale
eoke with the blow gases if nacessary with
the addition of secondary air, 45
5. A modifieation of tha process for the
manufacture of carburetied waicr gas o
claimed in Bpecification No. 11810/41
(Berial Ne., 577,015) or in any one of
elaimg I, 8 or 4 herein, wherein the heat 60
necesssry- for ilie Teaction with the solid
fuel in the genevator and to compensate
for hesi.losses -is obisined partly by
returning a part of the gases leaving the
generator to the inlet thereof tagether 55
with gteam and zelurning the other part
to the regenerajor and parfly by subject~
ing the gensrator to bowing from time
{o time with oxygen, air, or other oxygen~
containing cases. it
6. Carburetied water gas when manm-
factured by fthe process claimed in any
one of the preceding elaims 1, 8, 4 or B.
- 7. Bynlkesis gns when manufactared by
the process claimed in clgim 2 or 3 65
hersin.

Dated the 26tk day of March, 1943.
ELEINGTON & FIFE
Consulting Chemists and
Chartered Patent Agents,

PRark Chambers, 329, High Holborn,
- London, W.0.1,

Agents for the Applicant.

Lenmington Spa: Printed for His Majesty’s Stationery Office, by tho Conrier Press~—1946, Published st

- The Patent Office, 25, Sonthampton Buildings, London, W.C.2; from which coples,
price 1s. Od. ezch (Inland) 1s, 1d. {(abread) may be ohtained.
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