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PROVISIONAL SPECIFICATION
A Procéss for the Manufacture of Water Gas and like Gases

I, MicEAML STuINSCHLAEGER, of B0,

. Porlaeg Hall, Connaught Sguave, Lopdon
W.2, of neo naticnality, - formerly of
TRtussian nationality, do herehy declara the

Sasture of +this invention .fo be as
fellnws : — :

This inveniion relates -to lhe manu-
facture of blue water gus and like gases
such ag synthesis gases rentaining carbon

10 monoxide and hydrogen for example In
ratios varying from 1:2 to 1:1 all of
whioh are hereinafter referred fo collec-
fively az * '!:Eile water -gus or like gases.”

1t is well Tmown that by producing

15 Dblue wuler gas or like guses il is advan-
tageous to nse pre-heuted steam wnd alr,

Tt i sm object of the present invention
te provide e simple and officient process
for the production of blue water gus and

20 like- gascs with the adwantages of uvsing
pre-heated air snd stcam. -

According fo ths present invenbion in

the manufacture of hlue water gas a unit
congisting: of a generator and regenerator

25 i3 wed, i manufscturing cerburetied
water gas a unit consisting of a generator,

" carburetior and superheater is used and
in manufachiring synthesis "gas o unib
consisting of a generator and two

30 remenerators iz msed.

The process can be apgllicd to gencrator -

constructions in which the ash leaves the
generator in solid condition or fiuid condi-
tion and o generators with hand or mech-

36 anically cperated ash discharge. The.

points 2t which the hot gas, steam or air
leave or enber the generntor will depend
upon the generator system wused. For
ingtance in n wenerator with mechanieally
40 operated ash discharge {he hobt gases,
gfeam or air may be Introduced =and
removed above the grale. Tn this case

[Price 2j-1

it is also possible to dispense with a jacket
boiler,” o

By using the procsss of the present 45
invertion. the. dapth of the reaction sone
can be eonsiderably increased becwuse the
blow gases caz'be allewed to leave the
reactioh zone et o higher temperature and
resuliing thevefiom the capacity of the B0
generator is considerably inoreased, .

Tha weloeity of the blow gases aud the
temperature of the blow gases leaving the
reaction zone in the gemerafor is chogen
according {o the temperature required in 55
the resctivn zone and the pre-determined
depth of the reaction zone. The imount
of the blow gases is low and for this
reuson in mosh cases the pressure will be
lower than in gencrators eperating with- g0
oub pre-heated air despite the high
velocity of the latter. As the bLlow gases
are rinh In carbon dioxide and part of the
hest neccssary for the reuction is brought
in with the pre-heated steam the calee con- g5
sumption per ciibie metre of gas produced
iz lower than in the best of the hithertu
known processes;

The . following description shows im
greater detnil the operation of the process 70
as applied to tha production of diffarent
gases and nsing:different fuels.

" 1. Produetion of carburetied water gas
fromeoal. . , .-

By using.eoal it ip posaible fo produce 75
a gas which hds a higher valorific value
{hen ordinary blue water gas produced
from coke. The operation is then as
follows: . o

Qs making period: The gas is made 80
in the up direction. Steam is sent through
the superheater fo the generator the muses
produced and undecomnposed steam Tlenv-
ing. fhe remction zone are used for the
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carbonisation of the coul which has been
preheated tv a temperature at which cur-
honisation begins by the blow gases leav-
ing the renction zone. IF the lempera-
ture of the blow gases is too high and so
the eoal is pre-healed o a higher tem-
perature than is required, the coal ean
he introduced ut a time most suitable to
achieve the pre-determiuned temperainrs
or & part or the whaola of the blow guscs ean
he brought out at the side and not at the
bottom of the generator.

The sensible heat and the temperature
of the mixture of water gas. coal gas,
cracked ter and undecomposed steam Is
used and is sufficient io evaporate and
erack the injected nil without using a cam
bureitor or superheater (if necessary the
0il ¢am he pre-heated. or the amount of
undecomposed steam incressed or the tem-
nerature of {he reaction zome increased).
The sensible heat uf the earhurstted water
gag produced is wsed for heating the car-
burettor ($his heat is used for pre-heating
the air renuired for hblowing and seeomn~
dary combustion).

As the calorific value of the mas pro-
dueed before injecting the oil is higher
than is the cuse when hlue. water gas is
produced in flie hitherto usial-mazner
(the absolute calorific value depends-on
the composition of the coal used) tha
amount of the aoil used is eonsiderably
deerensed  although the same ealorific
valuc is obtained in the rorburetted water
pag as when using othrer provesses.

PBlow period: The air iz broughi
{hrourh the earburettor lo the generator
and the superheafer is heated with the
hlow gases. o

9. Production of carburetied waier gas
from coke. '

Gas making period: Steam iz sent
through the supsrbeater for pre-heating
and then to the genmerator. The gas is

mude in tho up dirertion. The nceessary

amount of cold or pre-heated oil is
injected into the mizture of gos pradueed
and undecomposed steam. The sensible
heat .of the miziure is sufficient to
evaporate smd evark the oil and no ear-
hurettor and superheater are required.
The eoke iz charged at a time to be soffi-
ciently pre-heated with the blow gaszes
leaving the reaction zone, so ag not to
cool down 0 any considerable extent the
gases made in the up gas making. The
sensible heat of the carburetied water gas
produced is used for heating the ecar-
Tarsttor and for aiv pre-heatine in the
blow perind,

Blow period- v is sent through the
enthurettor to the generator the blow
aases are used to heat the superheater fo
{tho pre-determined tempesature for stewm

pre-beating  The rest of the heat in the
blow gasses 1s nsed for steam reising.

Instead of steam water can be injected
into the superbeater so producing the
steam with the requirel {empcrature and T8
pressure for the veaction and saving the
expenditure for a boiler or a part of the
expenditurs for a boller. This form of
vperation is preferable in producing guses
of higher calorific volue wnder pressure. 78

8. Blus water gasz production from
coke,

(las malieg pericd: The gas iy made
in the down direction. By introducing
the steam at the uapper part of +the

cneratar the steam iz pre-heated with the
%eat stored in the eoke in mear the reac-
tion temperature before reching the reae-
tion zone. The heat stored in the coke is
ohtained from the hlow gases leavine the
regetion zone and going o the outlet of
the'generator. Besides this heat the heal

B

85

.neeessary for the coke eoing to the rean-

tion zone is alsn provided by the blow
gases,  The sensible heat of the produced 90
mases and uaderomposed steam is need for
lieating the regenerator.

Blow perind: Air is sent through {he
vegenerator for pre-henting and then this
air is hronght inte the wenevetor in which
the afr is further pra-heated with heab
stored in the ash bLlowing the reaction

83

“wene to the pre-defermined {emperafurea.

The amount of air used and consequently
the temperature of the hlow gases leavine 10
fhe reactivn zone is determined hy the
lieat nacassary to store in the eoke for pre-
heating the steam and the coke for the
raaclion..

"4, Production of synthesiz gases from 105

" eoke wnd gasas,

"The plant consists of a_generator amd
two regeunerators (T and TI) and is
opérated in Bhe following way: Regenara.
tor T is nsed for pre-lLealing the air and 110
the Régenerator IT is used for decompos-
ing .eoke oven gas, curbonisation goses.
residur]l eases. mixtures of these mases
or any other gaseous or flnid hydroearlions
or fiels., If necessary {he gases befare
used are freed from earhon dioxide,
sulphur compounds, and the like. Accord-
ing' to the synthesis process uszed and the
composition of the pases required the
shove mentioned Iuels are mixzed with 120
the steam or carbon divxide necessary for
the decompnstion reaction.

“Blow periad: Air or pre-heated air iv
sent through the regenerator I and from
thare to the memerntor. The hlow gases
leave the reaction zone with a high fem-
temperature and a part of the heat is
atored in the coke and used tn heat the
coke hed to the required femperature.
The  hlow gases leaving the menerstor 130
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affer addition of secondary air or pre-
beated secondary air are mixed with
residual gases or other fusls and used for
heating the regensrator T1.

Oy making period: The whole or a
greater_parh of the gases is made in the
down direction, introdnsing the steain
or earhon dioxide or pre-heated steam or
carbon” divxide or other gases menessary
fur the reaction through the hot voke bed
to the reaction mome, or pre-hesting the
steair to near the reaction zone tempera-
fure. The gates and the undecomposed
steam or carben dibzide leaving ié%e

)
regenerator T1 are nsed for pre-heating the
ragenerator I.  Begenerator 1T 43 used
for decomposing residual gases (if meces-
sary the regidual gas can be freed from
corhon dioxide before further treafment),
coke oven gases or any ofher gaseous ar
liguid hydrocarbone nsed n the process or
any mizture of them. The above men~
tionad gases with the exception of the
residnal gases of the hydrocarbon synthesis
are preferably freed from sulphur ecom-
pornds before the decomposition reaction.

In producing primary nroduets rich in
olefines wsing .gases rich in carbon mon-
oxide the gases leavins the geperator are
freed from thely sulyhmur contents and
then mized with 2 preater part of the
decompaced  residual gag leaving the
regenerator IL. The was thug obiatned is
nged ay a synthesis gas if neccssary after
adjusting the ratio of 00 H,.

1# residual gas s used alome or in

admixture a part of the undecomposed vr
decomposed par is token vut of ths eir-
culation and wused for Theating the
regengrator or for producing primary
products and in the labler case the
regidual gas 1T is used for heating prr-
poses  The araount of the rvesidual gases
so taken out iz dependent on the inevt
content, which ia sllowable or desirable
m the synthesis gases. By producing
synthesis gases with an approximate ratio
of 00:H,=1:2 the following method is
used. Defore mixing the sulphur-free
water ges (coming from the generator
through the sulphur purification plant)
with the decomposed gus the water gas or
a part of it 15 sent fhrough a conversion
plant and- preferably a carbon dinwide
washing-out plent or the gas can he mi<ed
with a hydrogen rich gas so as fo adjust
the ratio of (%():"‘EILl to the required pro-
portion.” Instead of converting tho water
gas tha decompesed mas ean he converted
and fresd from earbon dioxide.

If desirable in thiz caze as in other

vases catalysts can be used for the decor-
Position reactivn.

5. Produetion of synthesis guses from 65
coal,

. By using coal for synthesis gas produc-
tion a generdbtor and three regenesrators
ave préferably used.

Graz making period: Steam uvr carben 70
dioxide or re-heated steam or ecarbon
dioxide (hebted for instanes im a heat
cichanger with the sensible heai of the
decompnsed gases leaving the repenarators
I, I or IIT or vpre-heated in the 76
regeneraters . [.'and TIT} i brought imin
the generator. . The gas is made in the
up direction.. -The masss leaving 4he
2epction zone are used to pre-Neat further
the coal and fo carbonise  the same, The BO
gases leaving the generator are brought
with the necessery amount nf steam or
carbon divxide or other gases used in or
for the reactim info the regenerator IT
for decomposing. The amount of steam, 86
or carbor dioxida hrmmght into the
generator is preferably chosen so high as
to be sufficient for the water mas resction
and the decomposing repelion. The
sengible heat of the gases leaving +the 90
regenarator 11 can be usad for prcheating
the steam and. carbon dioxide and for
heating the reghnsrators T and T1T (alter-
nately). in the gas making period. The
regenerators I and TIT are used for the 95
decomposing .of the residual mases, coke
oven gas and fthe like.

Blow peripd: Air pre-heated in the
regenerators' L or LTI is brought inio the
generator. The blow gases leaving thel00
reaction zune are'used for pre-heating the
coal to a temberature where earbonisation
Just hegins. " The hlow eancs leaving tha
generator are, after addition of sacondary
nir or pre‘heated secondary air and 109
residual gascs or pre-hested residnal
gases or other fuels, used for heating the
regenerators TE amdl T or ITY (ome of the
ragenerators T or IIT is used in the blow
cyele for alr pre-haating).

In a plant consisting of mare generaior
units more suilable conditiony of Operu~
tiow eau ba applied znd less regenerators
are required per gemerator unit.- This
applies to'the preduction of other pases 116
and in wsing ‘fuels other then coal. .-

110

Dated this 1ith day of Aupust, 1942,
- ELEINGTON & FIFE,
Congulting Chemists aned
Chartsred Patent Agents,
. Bank Chamhers,
329, High Holborn, Londom, W.C.1,
Agenis for the Applicant.
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A Process for the Manufacture of W_ater'Gas and like Gases

1, "Micmass, SIEINSCHLANGER, of 30,
Portsea Hall, Counaught Square, London,
W.2, of mo mnationality, formerly of
Russiom nativnality, do hereby declure the
nature of this invention and in what
manner the same is to be performed, to
bhe particularly deseribed and ascerteined
in and by the fullowing statement:—

This ilwention relates to the menufac-
ture of water gas end like gases such as
synthesis gases coatoining carhon mus-
ovide and hydregen for example in ratios
verying from 1:2 {o 2:1 2all of which are
hereinaller referred to collectively as
““ srater gas or like gases,” but ihis lerm
as used herein does not inelnds cur-
buretted gases and is converncd with the
provision of an intermittent process for
the manufacture of water gas and like
eases of the type in which a bed of snlid

fuel in a menaerator provided with a grate,

is subjected to altermate blow periods by
blowing with air, oxygen or oxygen rich
gases end gas meking periods (herein-
after referred to as °° an intermittent
process for the manufaciure of water gas
and like gauses of the tvpe deseribed).”
The procaes of this Invention comprises
the rombination of a number of features
eaoh Jknown per se.  Forthermore it is
known to use in combination the pre-
heating of pases used in a gas making
perivd by the heat of gases produced in
a blowing period and the pre-healing of
guses used in a bjowing period by the heat
of enges prodnred in 1 gas making period.
Tt is an object of the present invention
to provide n simple and eflicient inter-
wmiftent process. for the mroduetion of
water ras and like gases with the advan-
lnges of using pre-heated sir and super-
heated steam. . . .
According te the present invention, an

intermittent process for the mamufacture -
of water gas and like gazes of the type

describad iv provided in which:

(1) the velority of the mases msed i1

the Blow period is chosen secording to
tlie temperatwre and depth of the reac-
Hon zone required ; )

(2} the blow eases and the mases intro-
dueed intn @nd produced m the
generntor during up and for_down gas
makinw. are respectively introducad
into and Temoved from the generatvr ab
a. point or points at which they will
not adversely affect the partz of fhe
generator with whirh they come into
Somiact and at which a nart of the heat
in ¥he introdared mases can Te atarerl

-in-the solid fuel or ash in the penerator,
and al least o part of each of such gases
is  introducad or remaved, as the cave
may be, above the grate and below the
reaclion zone;

(8} the gases produce] are removed
from the generafor af a point or points
at which they possess the heat reguired
for the purpose for which they are to
be nutilised;

_{4) the heet neeessary for the reace-
{ion 1n the generator and {o compeusaie
for heat losses being provided partly by
pre-heating the mases used during the
blow period by the use of the hedi of
the gases produced in » pas making
period, with or without admixinre with
other gases, and by pre-heating the
.gases introduced inte flie generator

_during the gas making perind by the

‘use of the heat of the gases leaving

- the gensrator in a blow perivd. with or

, without admisture with other gases,
#a¥t of the heat of the gases leaviog the

_ ‘réaction zune being stored in the ash
~ bed whd/or in the fuel bed.

Tn the proeess of the invention as
applied to the produetion of & synthesis
oas; ‘preferably gas produced in a gas
mokiig period in the menerator is mixe
with a gas coniaining carbon monexide
nnd hiydrogen produced in a rewencrator
whicl has beer wholly or partly heated
by the gases leavinge ihe generator in a
hiowing period.

The process ean he applied to generaior
somstroctions with hend or merhanically
nperated ash discherge. Tn a generator
with mechanieally onerated ush discharme

65
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85

it-is possible te dispense with a jacket 100

hoiler. - )
By nsing the provess of the present

invetition the denth of the reaction zone

can Be considerably inereased because the
blow-gases ean be allowed to leave the
regetion zone at a higher temperature and
resulfing therefrom the rapacity of the
eenerabor is considerably increased.

The velocitv of the blow gases and the
temperature of the blew gases leaving the

105

i1o

reaction zona in the generator is chosen .

aecording to the temperature reguired in
the reaction zone and the pre-determined
dspth-of the reaclion zone. The amount
of thé blow gases is low and for this reason
in Tpst vases the pressure will be lower
thein in generniors operating without pre-
]Ileatecl_ wir despite the high velocity of the
attar.

The following deseripdion shows In
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grentor detail the operation of the process
as applied to the production of dullerent
poses and using difersnt fuels,

1. Blue  water gas produetion from

b coke. .

The operation is jllustrated in Figs, 1
to & of the accempanying disgrammatic
drawings, in which:

Fig. 1 is a flow sheet showing a blow-

10 ing period, .

Fig. 2 is a similar flow sheet showing
& dowa gas making period, and

Fig, 3 is a similar flow sheef showing
an up gas maling period.

- 10 Down gas tuake period: Belerring fo
Tig. 2 of the drawings, by introducing the
steam at the upper part of the generator
28 through line 24 (the steam having been
admitted throngh line 26 to the

20- regenerator 26) the steam is superheated
with the heat stored in the coke 230 to
near the resction temperature hefore
resching (he reaction zone 23, The heat
stored 1n the coke is obtained from the

26 blow gases leaving the reaction zons and
going to the outlet of the generater,
Besides this heat ths heat necessury for
heuting the coke going to the remction
zone is also provided by the bluw goses.

a0 The sensible heat of the gases produced
and ondecomposed ateam leaving the
generator through lines 27 is msed for

_ Tieating' a regenerator (nob shown),

Blow period : Referring to Fig. 1 of the

g5 drawings, oir iy eent through a
regenerator (mot shown) for pre-heating
and then this air is bromght through line
28 into the generator 23 in which the alr
18 further pre-heated with heal-sfored in

40 the ash blowing the reaction zona 23z to
the pre-delermined temperoimre. The
amonnt of air used and conseyuently the
tempersture of the blow gases leaving the
reaction sonc and passing thromgh line

45 24 to regenerator 26 is determined by the
heat mecessary te store in the coke for
saperheating the steam in the subsequant
grag making period and the pre-heating of
the roke for the reaction. The uir can

50 also be wholly precheated in the ash
using vne regeneralor vnly for superheat-
ing the steam. .

TUp gas makeing period: Neferring to
Fig. 8 of the drawings, steam is send
55 through the regenerator 26 heated in tho
blow period deseribed. above and thereby
superheated and then introduced at the
bottom of the generator 23 via lLives 21
snd 27, additional steam being admitted

60 througﬁ line 28. The sensible heat of
the gases praduced and undecomposed
steam’ leaving the generator through line
24 is used for Leating e regencrator {not
shown)., -

68 2, Troduction of syathesis frem: coke

and pases. ' .

The operufion is illusrated in Figs. 4
and & of the accompanying drawings, in
which : o
_ Fig. & is u flow sheel showing a blow-
ing period, and

Fig. 5 is a similar flow sheel showing
u gas reaking periad.

Relerring to Figs. 4 and 5 of the draw-
ings the plant consists of & generator 29 75
aed two Tegenerators 80 and 31 and Is
opersted .in  the Iollowing way:
Regenerator 80 is used for pre-heating
the air and the regenerator 31 is used for
deeomrposing coke oven gas, varbonisation 80
gases, residual gases, mixiures. of thesze
gases or any ofher paseons or fiuid hydro-
carbons or fucls. If necessary the gases
belore use are freed from earbon dioxide,
sulphoy componnds, and the like. Aecord-
ing o the synthesis provess used and the
composition of ths gases required the
ahove mentioned fnels are mixed with the
steam or carbon dioxide necessary for the
dlecomposition reaction,

Blow period: Referring to Fig, 4 of
the drawings,” air or ypre-heated air
admitted throngh line 32 is sent through
the regenerator 30 and from their via .
lines 33 and 34'fo the generator 29. The §5
blow gusez leuve the veacfion zome 29
with a high temperature and a part of
the heat is etored in {he coke 208 and
used to hent the coke bed to the required
temperature. Additional air is adwmibled 100
through line 40 to the generator 29. The
blow gases leaving thesgpenerator through
line 35 hafore or after addition of secon-
dary air or pre-heated secondary air )
admitted through line 36 may be mixed 105
with residual gages or other fuels admitied '
through line 37 und used for heating the
regenerator 81.

s making pertod: The whole or a
greater part of the gases iy’ mude in the 110
down divection and this is the proress
illustrated in Pig. 5 of the drawings.

Beferring to Fig. 5 of the drawings,
sleama or carbon divzide, nor superheated,
steam or carhoh dioxide vr other gases 116
necessary for ‘the reaction is infroduced
by lincs 88 4ud 89 thromgh the hot ecks
hed 208 46 the reaction zone 29@, thus
superheating the stesm to near the rean.
tivn zone temperature. The gases and the120
undecomposed ‘steam or carbon :dioxide
legving (hé penerator 29 via lines 34 and
842 or the gases leaving the regenerator
31 are used for heafing the Tegenerator
30. Regenerator 31 is nused for decom- 125
posing residual gases (if necessary the
residual gas ean he freed from carbon
dioxide before further treatmnent), coke
oven gases or any other gaseoms ov ligmid
hydrocarbons %ead in the proeess or sny 130
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mixture of them, The said -gases are

. admitied through lines 3lo, Sla umd
steam andfor carbon dioxida throngh .
The ebovementioned gases.

lHine d1d.
‘with the exception of the residual gases
of the hydrocarbon synthesiz are prefer-
ably freed frown sulphur compounds before
the decompoesition reaction,

In producing primary products rich in
10 olefines using gases yich in earbon
monoxide the gases leaving the geperafor
29 are freed from tlesr sf]phur contents
and then mixed with a greater part of the
decomposed residual gas leaving the
regenerator 31 via line 3la, the micing
taking place 1n Line 41. The remainder
of the gas leaves regenerator 31 via line
315, 'The gas fhus obdained i used as a
synthesis gas if necessary after adjusting
the ratio of CO:H,.

If residual gas is used alone oz i
admixfure & part of the undecomposad or
decomposed @as is taken out of the ciren-
lation and used for heating the rugenecator
or for producing primary products and in
the lafter case the residual gas is wsed for
heating purposes.

16
20

25

~on the inert content, which is allowable
vr desirable in the synthesis gases. In
producing  synthesis gases with an
&pl'pmxima.te ratin of CO:1l,=1:2 the
foliowing method is used. Befors mix-
ing the sulphur-free water gas (coming
from the generafor through the sulphur
varifleation plant) with &e decompused
gag the water gas or a part of it is sent
through 2 conversion plant and prefer-
ably a carbon dioxide washing-vut plant
or the gas ean ‘be mixed with a hydrogen
vieh gus 8o as o adjust the ratio of CO:H,
to the rvequired proportion. Instead of
converting the water gas the deenmposed
gos cun be converted and freed from
carbon dioxide,

T# desireble in this case as in other
eages catalysis can he used for the decom-
position reaction, '

3. Produection of
coal, g
When using coal for synthesis gas pro-

duction a generator and three regenerators
are preferably used.
The operation ia illustrated in Figs.
65 6 to 3 of the accompanying drawings, In
which :
Fig. @ is a flow shest which shows
blowing period, . .
Fig. 7 is a similar fow sheet showing
60 s %&a making period.
i, 8 is a similar flow sheel showing
a second blowing period, and -
Fig. 9 is 2 gimilar flow sheet shawing
& second gas making period.
First gar maling periad: Referring 0

a0

85
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The wumwunt of the
reaidual gases so tuken out iz dspandent -

synthesis gases from -

a8s

Fig. 7 ol the drawings, steam or earbon
dioxide or superheated steam or pre
beated carbon dicxide (hemfed Lor
instanve in 2 heat exehanger with the
semsilly heat of the decomposed guses
leaving the regemeratvrs 43, 41 or 45 o
pro-heated in the regenerators 48 and 43
is Irought imto the generator 42 throngl
lines 46, 47 and 43, The gas Is made
in the uy direciion. The gases leaving
the zeaction zone 42q arve used -to pre-
- heat; further the ceal end fo carbonise
the " mame, The gases leaving the
generator 42 through line 49 are brought
with the necessary amount of sicam or
carbon dioxide or vlher goses used in or
for the reactivn infn the regenerator 44
for decomposing, The amouni of steam,
or carben dioxide brought into the
genterator is preferahly chasen so high as
to ba suffinient for the waler gas reaciion
ard the decomposing reaction. The
sensible heat of the gases leaving the
regenarator 44 can be used for super-
henting the stean: and pre-heuting carbon
duyide and for henting the regenerators
43 and 45 (alternately) in the gus muking
perigil;,. The regenerautors 4% and 45 are
usedfor the decomposing the residual
guses, oole oven ges snd the like.
" Thus, in regenerator 48 steam and re-
gidual gas are admitted through lines 50
and 51 respeetively, the gases produced
letvinig thruugh Hne 52, 11 the Tegenera-
toF 45 air and fuel are admitied through 100
lives 538 and 54 zespectively for heating
the régenerator.

Seeond blow period: Heferring to Fig.

3 of the drawings, air admitted through
line 65 pre-heated in the regemerator 43 103
i3 brought into the genevator 43 thruugh
line 56. The blow gases leaving the re-
action zouc 42a ure used for pre-heating
the voal 425 tp a temperature where ear-
bonisation just begins, The blow gases
leaving the generator through linc 57
are; aller addition of secondary air or pre-
‘heated ‘secondary air through line 58 and
residual gases or pre-heated residual gases
or-gther fuels through line 38, used for 16
Lenfing the regenerator 44,  The re-
generator 45 is used for decomposing
residual gas wdmitted through line 62 by
steam adynitted through line 63.

Referring t0 Pig. 9 of the drawin_gs, 120
which illustrates the second gas making
period, stéam or narbon dioxide is ad-
m:h‘ed’ through line 46 into the generator
42 and the products leave thromgh line
49 and pags to regenerator 44, Regenera-
tor 43 is heated by the admission of fuel
through line 60 and air through line 61.
Bteam admitted throngh line 62 reacts
with residual gas admitted through line
63 in tha regenerator 45, the gases pre- 150
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duced leaving through Line 64.

Referring to Fig, 6§ of the drawings,
air is infroduced through. line 60 inte the
regenerator 45 and passes through line 68
to the generalor 42, The blow gases leave
the generator by line 67 and pass alter
the addition of rfurther fuel through line
68 and alr fhrough line 69 to the ve-
generator 44 to heat the same. Steam is
admitted through line 50 and residual
gos through line 51 {o the regenerator
4%. The gas produced leaves through lize
EE e

In a plunt consisting of more generator
units more suitable conditions of opera-
tion cen be applied and less regenerators
are required per generator unii. Thiy
applies to the production of other gases
snd in gsing fuels other than coal.

A further modification of the process
wherein. tar or low temperature tar and
gynthesis gas can be obisined is described
balow.

A plant econsisting of s generator and
ong or two regeherators is used.

The plant is operated in the following

Blow period; Air or oxygen-coniaining
gases or pre-heated air or oxygen-contain-
g gases are brought into the generator
for blowing and the blow gases leave the
genorator at the side af & peint or poinis
lavel with the end of the reaction zome.
From there the blow gases are hrought
before or uffer the addition of secondary

alr info a regpenerator to heat the same. -

The heated regenerator is used for heat-
ing the steare, carbon dioxide or the like
in the following gasmaking period. The
air can bo precheated in o vegenerator
and for with the heat stored in foe ash.

(fas making period: Steam, carbon di-
oxide or the like ig superheated or pre-
heated in the zegenerator and is brought
into the generator above the grate into the
reaction zome, The gases preduced and
undecomposed steam, carbon divxide or
the like leaving the reaction zous go
through the coal bed thus carbonizing the
coal and the mixiure of the gusss pro-
duced, steam, carbon dioxide, tar and
rarbonisafion gases is brought oub at the
top of the generator o the regenerator or
direct to the cooling or removal plant for
tar and other desirable components or jm-
purities. The gas thus obfained is nsed
a3 synthesis gas etther alone or in ad-
mixture with decomposed residual gases
or other gases. Tf required the vomposi-
tion of the synthesis gas may ba adjusted
by the addition of other gascs,

Tlaving now parliculazly described and

ascertained '-t,l_té: nature of my said inven-
tion and in what manner the same is to

be perfu‘.r.‘me_&f,-___l declare that whut I claimgh

i8: e s .

I. An infermitfent process for the
manufacture. of whier gas and like gases
of the type deseribed in which

{1) fhe velocity of the gases used in
the blow period is chosen aceording to
the temperature gnd depth of the reac-
tion sone reguired;

{2} the blow gases and the gases intro-
duced info and produecd in the

generator during up andfor dewn gas
ing, are respectively infroduced

inte and removed from the generator at
a poigt or poimts at which they will
not adversely affect the parts of the
generator with. which they eome into
vontact and ¢t which a pars of the heat
in the infroduced gases can he stored
in the solid fuel or nsh in the generator,
wod af lengt a-part of each of such gaszes
is introduced’ or removed, 3s the case
may ba, abave the grate and below the
reaclion zohe; ¢

(3) the ghses pruduced are removed
from the gefierator at a point or poinis
at which {hey possess the heat required
for the purpose for which they are to
be utilisedy .

{(4) the heat necerssarg for the reso-
tivon in the generator and to compensata
for heat losses being provided partly by
Ere-heat‘ing the ﬁses uged during tho

low period by the use of the heat of
the gases produced in & gas making
period, with or without admixbure with
other pasds,” and by pre-heating the
gases infroduced inte the generator
during fhe gas making period by the
use of the heat of the mases leaving
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the generator in a blow period, with or 105

without aduilxture with other gases,
part of the heat of the gases Teaving the
reaction zing being stored in the ash
bed exd[dr in the fuel bed,

2. A vrocess as claimed in claim 1430

applied to the production of a synthesis
gas wherein gas produced in a gas making
period ‘in’ the'pgenerator is mized with a

-gas containing carhon monoxide end

hydrogen  produced Irom hydrocarbons 115

gnd steam in. 5 regensrator which hags been
whoily or partly heated by the gascs leav-
ing the generator in a blowing period.

3. An infermittent proeess for the

manufacturs of water gas and like gases 120

substanticlly ag deseribed.

4, Water pas and like gases when
manafactured by the process elaimed in
any ane-of the preceding claima.
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