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itis thvenifon relates to the mavefacturs of watsr zas
anfd like pases zueh as synthesls zeass containineg carben
mogowide end hydrogzen for exsmpls 1z ratics Teryins from 1 @ &
to 2 1 1 all of which ars herainefiar reforred to collzciively
a8 "waLer gaz or like zaseat,

I%v ia wall kpown that for producing watsy zes or liks
gaaes 1t is adventazeous to use asuperheated stesm and pre~
heated air, . .

It 15 gn objact of the prosent lnvention to provide a
simple gnd effisisnt insermittent process for fhe preduction
of water ges and llke gaces with the sdvantages of uaing pre-
heaved alr and superhosted stesm,

Acoprding tu the present invention an intermittent proe-
cesg for the mesulfaciure of water zes apd like Zesas iz pro-
vided in whieh & bed of soldid fuel in & gensraior is ayphjeeted
to alternﬂta vleow poaricis by bPlowing @itk air, oxyzen or DEyZen-
rich g&ssﬁ and ges meking perioda, whara1n taa veloeity of the
gages uged iz the blowinsg period ia ﬁhD&ﬂn acenrding to the
temperature end the depth of the reaoﬁion zone reguirad, the
path in the gegnerator of %ke games prodused and/or the poing
or polnta ¢f thelr rewoval frém the senzrator 1s chosen
aecurding to the heaf required in éaiﬂ:gaﬂas and the purposs for
whiok they sre to be utilised, ike heai neceszary for ths re-
autioﬁ in the generator and to sompensate Por heat losszes ig
previded partly by pra~haating the gazes used durinz the klowing
pertod aad the games or steem introducsed into the ZEIEraAbor
during the ges meklag period, the latter said pre-heaied gases
or superhoated steam belng introduced et a poin: or polnts
at whleh they will net adversaly affaa; the parts of the
generator with which they come inta.cq#tgﬂt and at whiah &

part of the heat in the gases can ha stored ia the molia fual
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or ash in the generator, the pre-heatiag of the gases used

during the blowing perlod heing effesied by use of the hess
of the gasss produced in & gas makiné'pariod wita or withouk
admizture with other gases, and tha pre-heating éf the gases
uzed in the gus maklbg pericd belng effected by wss of the
heat of the gzases leaving the gensrator in a blowlng periocd
with or without efmdxfure with other gases, the heat of the
geaes leaving the reastlon zone bveing stored in the ash bed
ahd/or in the fuel bed.

At lepat a part of the gasez wsad 1 the blowlng psriods
and in the gea meking periods may be imtroduesd into and
ramoval fron the gEneratdr af one or mera polnts at the side
thersat.

Ia the proeese of the lnvention 88 apoplied 4o the
nroduastion of careurettesd Rebar gas ﬁraferahly the il and/or
gag used for parberetting is cracked by.tha sepsihls heat

of gases lsavins the genserator 17 desired after superheating
the same or mixing with olher hot s&ﬁé;, before or after the
injeotlon of the afcres=id oil or gaa;

Prefargbly the oil and/or zoa veed for carburetting

1s pre-heatef. '

Ln tie proceas of the inventlca za applisd to the
producﬁiuﬁ of a synthesia gas, preferashly zas prnﬁuﬂéﬂ in

8 gas maklog period 1o the generator is wmixed with a gaa
contalalng caxbon wmonoxide zad hydrvogen vreducsd in a
regensrator whicl bas baen wholly uf_ﬁﬁrtly heated by tha
Fagas laaving the generator in a blaﬁiné poriod.

The procgss can be applied %o ggpa;ator constructiaona

in which the agh leavas the generator in solid conditdon or
£luild sondltion and o gsnerators wit.lh hand or wmeehanlcally

cperated ash dispharge. Whe polnts at which the hot gas,
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etean or sir leave or enter the g retor will dspend inter
glia upoh the gensretor gysien nsed, 'Eor instence in a
gangrator with meohanleslly onersted mah disoharze the bot
8865, stegn or alr may be introducéﬂ aﬁd reRoved sbove the
graze, In tids vase it 1o aisg voaslble to dispense with
2 Jaokst boilsr,

Exr u=zing the procsss of the prasent laventice $he dapth
¢f the rescticn zone cen be ecnslderably increased heesuas
the hlow geses oan be allowed to lsave the remchion zons at
& higher femperature asd resuiting therefrom tha capacity
of tae generstor is scoaldarably dncressed, -

The velocity of the blow gas&s anﬂ the jemperaiura
&¢f ihe blow gases leavipg the reaﬁﬁion zone in the zenerator iz
chosan according $o the tempsrature Tequlred 1n the reaction
Z0RE and th2 preedsfermined depih af'tha reactieon zona, The
gmount of the blow gases is low aﬂd.fér.this reagol in most
cas32 Lie progsurs will bs lower than in generators operatiog
without pre-heated alr despite the high velaclty of the Labter.

fha foellowing deaeription shows in graoter detall the
oparatloen of the prosess ag applisd %o the prodvetion of
different gésas end oaing 41fFarant fiels.

1. Production of sarburstted w&fer 288 from ocal,

By msing ¢ceal 1t la pozsible tﬁ pyﬁduae & ges Whlnh hgs
& hlgher ¢alorifie velue than urdinar?.h;ue watap g8s pro-
duced frem coke, U

vhe operation is illustrated in éi%a, 1 and & or the
adoonpeaylos Jdlagyenmatio drawings, io ﬁﬁich:

¥ig. 1 14 & flow sheet showing a ﬁiawing peripd, and

Flg, & 12 a similar flom shest showing a gas making

pEI‘iOd-
Gza malking pericd: The gos 19 mads 1n the up direstion,
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Referring te Pig, £ of the dremings, stear admitted throogh

11ne 2g 1s sent shrough & superhsated B by lines 4 and 5 to
& zenerasor 1, the gases produned and undacomposed zteam
lsaving tie reaction zoms lg ére used for the carbouisation of
tie coal 1b above tho reaction zens whlsh has been pre-~heated
fo a temperature at whick sarbonlsaticn bazios by the blow
gases leaving the reasticn zone in the Preceding blowlng
period. IT the tempsraturs of the blow gasez is top high
angd =0 the coal is pre-hested tg a hizher tem@efatura than
ie required, the coal can bs imbroduced at & time most Al table
to echisve the pra-determined temparaturs or & part or the
®liole of the blow gages can be brouzhi out st the side and
not at the top of the gemsrator.

The sensible heat and the tamparaﬁura_of ke mixture of

water gds, coal gas, oracked teyr and uitdadourosad ateam

.leaving through Iine 6 1s used and iz sufficlent to evaporate

and e¢rack the cil ianjected throngh 1line 7 {1f nocessary the

01l san bs pre-heated, or the amount of unfdecorpossd stoam

‘ipcreased or the temperature of the reastion Zone locressed

or the temperature of the passs aad nacacompoaad steam can bo
lacresped in a regenerator bafore injsoting the oil or pre-
heated oll). The sensibls heat of e varburstted waterp gag
produced 1s ussed for heating the rogenerater 5 (3bhis heat is
used for pre-heating the air required for blowisg and sacondarcy
combuation). | o

A the cal ordfle value of the gas preducsd bafors
injeoting the oil 43 hlgher thaw 1s the sags when blue water
g8 1g produced In the hitherte wsual wmanner [the absoluss
ealapifie value depends on the oomposition of the coal used}
the smount of ihs oil used is comsiderebly dscreassd althougzh
the sems calorific value is obteined in the carburetted

water zas 45 when wsing other vroencsses.

Ve
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.Elaw peried: Relferrisg to ¥z, 1 of $he drawings, the air
sdmithad through 1ise & is brougit through the regsmsrator 3
oy linez & and 5 to the gemarator 1 snd Ehe suparhieater & 1g
heeted with the blow gases leaving the generator throuzh
line M. Addivlonal alr may be admisbed threugh iime 11,
The veleclty o these gasss is sp ohosen that the pre~determinsd
depthk and temperaturs of ths reaction sone iz ohiajnsd.

£« Production of earburetted water gas from osoke,

The operation is illustraied in TMgs. I %o & of the
feeompanying disgrewmetlc drawinsgs, 1o which:

Fig. 3 is o Tlow shest showlng a blowing pericd,

Flz, 4 17 a similer flow sheet showing a dowil zas malkire
rericd, and |

Fig. & 1s a similar flow sh=set showicg an up gas making
period,

o8 making period: Zasferriaz o Fle. 4 of the Arawings,
Stoanm admittcd throush line 12 is geat throuzh & regesnarator 15
for superheatinz and then throush ling 14 to & gensrator 15

having a reaction gone 1%g. Ihe neceszary amount of oold

or pre-heated oil is injected throuszh line 18 into the mixturve

%58 of gas profduced and undescnposed sfaam:le&ving tha genarator

T A S

througn Lines 17. vhe mensibis heat of the wixture iz sufficient

%o evaporate and creck the cil and oo sarberettar and supsre

R T T,

hgater ars reguirsd.

Whe oocke {8 ohargad at 2 fiwe 4o be gulflioteaily pro-

==y

heatoed With the blow gases leaving the reaction zone, =0 &8s ook
te eool down bto eny ¢onalderabla extent the 2agea wade ip the
up gos meking, The seemible heat of the carburebtsd water

#as proeduesd ia used for heating the régénarator and for eir
pre-hoating in the blow pariod. o

I

Blow pericd: Heferrinz to Fiz. Efdf the drawings, alr 15 song
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via ilpe 22 fo the regenarvator 15, the blom cases are used to
heat the regenmerabor 15 to the tre-determined temperaturs

oy atzam superieatiog or for fuariher pre-heating of the zages.
Thne reast of the lieat ia the alow S&292 wWay bg uaed for atgam
raiging. ‘Lhes velocilbty of fhe blow gaasd lz =o ghoaen as to
otbaln txe roquired Gepin of the remetion zone i58. The pre-~

neating of the &ir can be accamplished wholly or partly by

WmeENs of the haet stored in ths aoh.

The wp gas making period whiex iz illustrassd ig Fig. &
18 carried cut asz follows:
Steam 1= edmitted througk line 15 o the gemerator 14,
The atesu pecumss superheaied when passing through the ash
hed and resots w1th the z0lid fusl 1n the resetion zZona 15&.
The sasos producad and exvess gteam leave She genperater throtugh
llne 19 angd rurbher stean or water is admitted Shrough line 2(a.
The g&aes then pass through the agsneratnr 12 and oil i=s
edmitred through iline 20 .o prcduc& aarﬁuratteﬂ water gas.
Instaﬁd of pisam water eap be iniseked inte tho éupar-
hester so producing the stesm witk ke regquirad tamperebure

and pressure for the remctlon and savim: the expenditurs for

& boiler or & part of the szpenditure fo=r a boller, This

form of operation 1z preferadle in prodoeing geses of higher

calorlfic value undsr prassursa.

d.  dluve water zas producktion fFrom anke.

Tha ﬁperatiou iz 1llugtrated in Figg. & e 8 of the
acoampanying disgrammatioc drawings, in ﬁﬁinh-

Plg,. ﬁ la a flow zheet showing a blcwing parlod,

Fig. ? la & similar flow sheet shuwiug 4 down zas wding
parded, and

Flg., 8 1o a gimller Flow shest ahowing an up £A3 making
pericd.

Bown Zas makipe pericd: Referrinz o Fig, 7 of the
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Aramlngs, by introducing the steam a3 the unper part or

%ﬁ;&;ﬁ‘e’i?jg
generabor 55 throigh lips 24 {the stsam having been afmi ted
through line 25 to the Togensrator 28} the ateam is guperhess ed
with the heat stored iz the ecoks Z3L to nesr the reaation
bemperatare o fore Tgaching the reaction zone 23a. che heat
Rbored tn the coke is obtained from ths blow gases lsaving

the reection zooe and 2oilr to the outlct of the geparator.
Bouiies thiz heat the hegt Necegsary far heatine the ecks

going tu the reaetion zone ig alse provided by ike blow fuges.
The genslhle best of the gesed aroduced and undecomposed otean
leaving the zererator through lines 3?.15.useﬂ for heating e
reganéraﬁor (ot shewa;, ,

Blew pericd: Referring to Fig. 8 of the drawings, air
iz sent throush a regenerstor (pet shown}.fnr pre-hesting agd
then this alr is hrought through line 28 into $he gensrator 2%
iﬁ whioh the Bir ig furghew pra—h&atéﬂ with heat stored in.
the ash'blowing the raaétinn zone 852 to the pre-ﬂaferming&
temperaturs, The amount of sir used ang chlE equentliy tha
temporature of the blow gases leavinz the reaction zome and
Passing through line #¢ %o rTegenerator 35 i1z determined vy
the hoat necessary to stors in the coke for auparhﬂatimg the
steam 1n the subaeguent ges meking peried and the pra-heating
of the coke for the remotiom. Ths glr cmﬁ alsa be wholly pree
heated 1o the ash usisg one ragsnaratar.anly for superheating
the steam, '

Up gag maklng peridd: Referring tﬁ.Fig. B of the dreniagzs,
steam iz sent throuvgh the tegenerator 26 hested 1a the blow
period deseribed above and thereby superkested and then iotro-
dused at the bottow of the gensretor 3% via lines 21 and 27,
additional steem being admittea through line 28, .he senaible
heat of the gases proauﬁad and undsocmposed steanm lsaving the
genaraior thromsh ling 84 is uaed for heating s ragane raton

{rot shown) .,
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4. Prodaction of syntheslz gases from coks and gases.

The operation g 1llustrated in Pies, ¥ and 10 of the
sooonpanying dravings, in which:

Flg. o i & J1ow gheot showing a blowins period, and

Fig. 10 18 2 similar flow sheost showine & zos making
rerdiod.

Reforrisg to Figa, 9 and 1¢ of the drawinss, the pl&nf
conglzts of A gensrator A% and tWe regeneratora S0 and 3l
and iz opereted din the following way: Hegensrator 30
iz vzed for pre-heatlng the elir and the regenerator 51 ia
used For decomposing coke oven gas, carbouisation gases,
regldual gasss, miztures of these gases or any cthar gassous
or fluid hydrecerbons or fusls, lf nécassary the zassa

befors use ars freed From cerbon dicxilde, aulphmr com~

'gqunda, and the like. 4According to the aynthesis process

used ang bhe cempositlon of the gases requlred the &bove

mentilonsd fueie are mlred with the steam or carbon dloxids

-aegcegszary for the deooomnositlcn reactiock. .

Blew perled: BReferring to Fig. QIGE the drawings, ailr
or pre-heated alr admifted'thrﬁugh liﬁe 3% 13 zoeng ﬁhrnugh
the regepnarator 30 and from there via lives 3% and 34 to the
ganarafnr B9, The blow gesea leave thﬁ:rﬁactiun zone S8a
with -a high temperafurs sod & Dars of.tha heat iz stered in
the eccke 2%k end used to hsat the coks bed to the reguired
temparature, Addlficnsl air iz admitted throusk lined o to
the generator E9. Lhe bhlow gaaes lsaving the zeonarator
through line 35 befors or after additiva of sesondary aiy
ar pre-hsated secondery alr admitted ﬁhfough lins &6 way be
mixed with residual gesses or other fuals adnitted thfﬂugh
line I¥ and used for heating the fegén&fatur Bl.

Fes makiaz period: The whole Dr.a greater part of the

gases is nweds in $he fown dlrsotiion und this 1s the m opass

H,
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Ll ustrated ip ¥z, 10 of the Grawings:

Aeferring to Fiz. 10 of the drawfage, steem or astbon
dioxids or superheated stowr o parben diexide or pthap gazan
necessary for the reactien 1z iatroduced by lines 33 apd 59
through the hol scke bed 29% b0 the reaciion zone £9a, thus
superhestiog the sbeam o nsar tis Teactlion Zona tewnerature.
The gases aad the undecomposed stefm or oarbon digzids I aying
the zenerator 89 via lines 34 ang 348 or the gases Lemvins
the regenerstor 31 are used fgr heglting tha reganﬁmatur 30.
hagenerator 51 iz uzged for decomposing residual zasas fif
feaecEesary the resldual ze= can be freed From carbea diozide
befors furthen traatmeﬁ$}, foke oven gASes Or any other ZEsecus
or liquid hydrocarbors used in the prnnasa.nr gny mixture
of them, Uhe s8i zames are aﬁmi*tﬂd thrnugh lins 51lc =ad Slg
snd stesm eni/or pavbon dicxide thrcugh line 31d. Tha above-
mentioned zasas with the axospiion of tha realdusl spoos of
the bydroearvon synthesis are praferably fread from sulphur
cowpounds belers the dscomposision reéction.'

In producing trimary produsts riok in olefines US L
gusas riah iz garton wenozide the gases leavling the Zarerakor
29 are fread from thely sulphur cansent= and then mixsd with
& greatar part of the decomposed residusl gas leavine the
rogenerator 31 via line 3ls, the mizing taking plaﬁs la line
4l. The remainder of the gas leawas regéneratar Bl via
line 31k, The gas thus obiained 1g u%éaiaa 8 synthasis gey
If rnacossary afiar alJurting the ratio_o% G0 : Hg,

If residual gas 13 used alons or in edmizturs B part of
the wndeocpmposed or ﬂecompcsed 85 is ﬁéﬁ&n out of the
elrculation end used for heating the regenarator or for
Producing primary products end im ihe latter omss the residusl
a2 is uwsed Tor houting purposes. The sntunt of the

residual gases so taken out ia dependent on the inert non-

1o
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fant, whieh is allowsble or desirable in :he synﬁhasia oREeE,
Im preducing syrihesia zames with an apprarimatie retic of
00 Hy = 1 ¢ 5 tie following meshod Is nzesd. Psfors
mixing the sulphur-free water gas {eonming from the generatoyr
Farough the sulphur purification plent] with the deaumpossd
gas the water zes or a part of it iz -sent thrsugh & cooveralon
plant and preferably & carbog diozide wasking-oui plant op
The @2a5 cea be mixed with a hydroges riah #8850 a8 ko adjust
the ra¥lo of 00 t Hy Yo vhe reguired proportion. Insiesd of
converting the meter gas the decomposed gas can he coaverked
and freed frow o8rbon dipzide.

17 desirable in this case as in other cases aatalysts
can b usgd for the depomposition resshtion.

. Predustion of gynilesis geases from coal.

When ualing ccal for synilesis zas proauating & generator
and thras raganaraturs &re preferably used.

Tha opersation 1a iliustrataﬂ 1; ﬁigg. 1l to 14 of the
secompanying dravtings, 1o whioh: . _

ig. 11 ig s flow sheet which ghows & blowing pevkiod,

Fig; 12 is & similar flow aheet showing & gas making
pa:iud,

Fig. 15 1z & similar flew sheet showing & ssoond blowt om
period, and

Fig. 14 13 & almilsr flow sheet showing a sescad gas

T mating pericd.

Hlret gas meiine period: Hefarfing to FMlz. 12 of tha
Gravingg, stean or carboa dioxide or éuparheatﬁﬂ steam or pre-
herted oerbon dicxlde (hesated for lnstaspoe in a heet exshapoar
with Bhe sensible heat of the decemposad gases leaving the
regensrators 43, 44 or 43 or pre-hestsd in the regensretors
43 end 45} Is brougit inte the generator 43 through limes 45,
47 ool 45, Uhe z&s 1s wede in the wp directicn. The

gages leaving the raction zons 423 are used to wre-hest furthsy

il,
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the ecoal and fto carboﬁise tha smme. The gases leaving e
generator 48 through line 4% ape brought wilky the NBcesssry
wnount of stesn or carbon dioxides or otharp gases usad 1o or
for the reaetion inio the regenerator 44 for decomposins. The
emount of steam, or earbop dicxids brouzht into the semrata
1& preferably chosen so hizh as to ba gufficient for the
water gas reeotion asd the decomposing rea¢tion., The pensible
oat of the gasss leaving the regenorator 44 cﬁn e nssd for
superheating the stesm and Pre-hesting carszon dloxide amd

for heeting tie regenerators 43 and ﬁe {alteraately) in the
RS making pericd. +1he regenerators %E and 4% are used for
the dacampusingftia regidual geses, doke ovan 288 and tha
like, '

Thug, in regensrator 43 stoom and_iﬁsiﬁual E&8 arg
aduitted througk lines 50 and 51 Tespsetively, the gases pro-
duced leaving through line 58, in the r egensrator 45 ailr
and fusl sre admitted through lines 53 and 54 reapeotlvely for
heatinz the regensrator.

Second btlow periud: faferriaz fo ¥ig. 13 of the drawingzs,
air adnltied fhruugh iine 95 pre-hested in the roganzrator 45
is brought into the generator 43 thirough 1ine 55. whe blow
gages leaving the reastion sone &Eé aré ﬁsed Tor pre-heatios
the oscal 42b %o = temperature whare cﬂrbonisatiun Just bezins,
fha blew sesnas 1aav1ng the zenarator through line §7 gre,
after addition of gsoondary air or pre—haatad geoondary aip
throuzk Ilne 58 &ad reaidusl FaBes ar pre—heatad rasidunl
gages or other fusls through line B%, used Tor beatins the
regenerater 44. ke regenerator 45 is ﬁsaﬂ for degonposing
residual gss sdmitted through Ilne 62 by steam gimittad
through line 8%,

Heferriag to ¥lg. 14 of Llhs drawings, whick fllusiratos

- 18.



?'

the sscond gas meking pericd, obeam or carbon dicxride is
adnisted through lims 48 inip the generator 48 and the pro-
ducts leave through line 49 and PesEs to reganerator 44,
Hegenerator 45 is heated by the admission of fusl through
line 80 4cd alr through line 81, Steam sdmitted through
Ilge 42 reacis witl residusl sas sdmitted through line 63
iz the regenerator 45, the zases broduced leaving through
lins &4,

Referring to e, 11 of the drawings, alr is irtroduced
throwgh line &5 into the regererator 45 and pazaas through
iine 84 te¢ the gensrator 42. 'The blow gzases lsuve tha generator
by 1line 87 end paza after ths addltion of further fpal throush
lirs 658 and air through line 69 ﬁo the r3genaratcf 24 ©o hest
the same. @tesm 18 adwltied through line S0 and resldueal gaso
througzh 1ine §1 to the regensrator 43, +the gas produned laaven
theetdzgh line 5E.

' Ins pla;t egnelsting of more ganérgtnr units more
exitable dnnﬂitions ol ocperation sen be appliod =wed lass
regensretors are raﬁuirea por genératﬁ} anit. This upplies
to the produstion of othar gases and ip using. fuela other

than soal. _

4 further mediflcation of the prﬁéess wherein tar or
low Semveraiure tar snd aynthe;is gﬁs ééu ke obtedined is
described balow,

A plant conalaking of a gensrator and coe or two
reganarators 1z used,

Tae nlans i3 operated Iin the following way.

Blow pertod: 4ir or oxyzon-coabalnlng zssss or Bl
heated 8ir or oxyzeu-containing sasap are'brought 1atoc $he
gensiator for blewing and the blow #as9s leave ihe Zeperator
at the =1de at & point or polota lavel ﬁith the end of the

reactlon zone., Fromw thers the blow gasss ape brouzht before
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or after the addition oFf secomdary sir inte & regenerator
to heat tha =aue. The hested regenerator is used for
hoeaiing the steam, carbon diozide or the like 1a $he followine
gas making pariod. The air ocan be pre-heated 1a g régoaerator
and/or #ith the heat stered in she ash, |

Goe making perisd: Steam, esrbon diczide or the like
1= muperheated or rre-hesatsd in the regensTator aod is brought
inte the gererator ebove the grate into the resctilon zone.
Phe zases produeed and vndecompoged gtesm, sarbon dipxide
or $he like leaving the resetion zone zo througn the aocal
bed thus sarbonlzinz the oeal and Hhe misture of tha zazes
arodnaed, sStaan, uarbanrdinxiﬂe, tar 4nd cerhonisatlion sasea
is.bruught out at the top of the geseratcr Lo the resensrator
nr.ﬁireﬂt_to the cooling or removal plant for tar end gther
dzslrable components or Impuritles, Yie gas thus obtalaed
is used s synthesis gae sither alons or In admixturs with
decomposed residual gosss -.:u:|:' other geses, If roguires the
aohpnetbian of the srﬁthaais gas may be adjustsd by'tha

afdltlen of other zases,
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1, 4an 1ntarmittent Irocess for the manofaoture of
water ges end like gases in whioh @ bed of gnlid fuel in
& ganeraior is subjlectad to sltarnete blow psfioda [if4
blowing with eir, oxygen or eX¥een-rich gegas and gas®
meking ceriods which oomprises introducing into the
grnerator blow gases ﬁhich have Been pre-heated st
least in paet by the nesgt of gaaes prodgead in a
preceding gay usicing pariod et @ velogity chosen
;nuurﬁing %2 the teRperature and dapth of ths reactlon

zoas'requirad to provide a part of the hest NEQRIBETY

" for the resctiom in the generator and to coupensete

Tor heet losses snd intradﬁaing tnte the geaerator
gRsoE ragulred for the resction with the solid fosl
whick have been pre-heeted at least in part by the
heat of goaes pradﬁced 1o g preaa&ing biow verioed

to provide s furtner part of the-heaj nepassary for
the raestion in fhe gensretor end to compensste fur
heat logses, the péth af the gases prodused 1n, the
generstor tbrough the generator belttyg chosen ageording
to the heet reguirad in ssid geses aad the purposs for
which they are to be utilliaad, tha gasés regqulred fop
the reavtion with tie so0lid fuyal being introduced into
the ganarator &t at leest one polut =t which titey will
not sdversely effect ths parts or the generator with
wiloll they come into contsct and at which a part of the
heat in the geses cen be stored in'ﬁha aplid fuel ox
agh 1n the generator and %he beat :of the £nsos leaving

the ganeratur belng =torsd.
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. An Intermlttent process fgr the mannfactare af
water gas and llke gases in which & bed of salid fual in
& generaior is subjeated t9 alteranste blow pericds by
blowing with air, nxygan or oxrges-rleh ghses and gas
maleing Terdeds which comprises Introdusloe into the
Eonerstor Blow gases wilsh nave besn prs-hested at
ieest in pazrt by the heat of gases produced in
precedlng ges meklng pericd ai = vsloaiﬁy chasen
ascording 5 the tempsreture snd depth of the ‘resction
zona ragulred fa piﬂvids a part of the hopt necossSaly
for the resction ia the gensrator gndl o COmpenaate
Tor heat losses end introdusing intu_tha gaperstor
gases required for the resction with the solid fusl
vhich have begen pre=hssted st least in pard by the
heet of gesss produced 1n & preeeding blow peripd
T2 provide a further pert of the heat nacessary for

the reaction in the generator end to eompansets Tar

hest logsea, the path of the gases produced in tha _
ganerator through ihe gomerator haing vhosen secording
bo thw heat required in aaiﬂ gasas anﬂ the purpoze far

which they ars to be utilised, tha #gases reguired for

o

e

the resetion with the sglid fuel being introduced into

the genarstor at et lesst one polnt 2t which they will

L

20t adverssly affact tha perts of the genermﬁnr with

e

whiok they oome into cﬂntact and ai which & part of the
heat In the gases omn be stored in-the solid fuel ar
aah in the generstor and %the hest of the gEsoe laaving

the generetor being storea in s rogenarator,

S
i,

e




e e

kg el

Ak b

) " awvask

-~

Z.  An lotermittent oroeess For the nsonfacture of
water gas and like gases In whick a bed of solld fuel in
& generator ls subjscted to altoramts blow pariuds by
blowing with air, oxygen on oXYges-rich gacks and zag
Ebking periods weich comprisas introdueing inta the
generator blow gnses which ﬁava peen pre-heeisd at
lsant in part by the heat of gases roduced in a
preceding gas making period et g veloglty chosen
acﬁmrding t¢ the tewporattrs and depth -of thé reaatiﬁn
Zone reguired to provtide a part of the heat Oescesgn)
Por the resetlion in the genesrator and t9 comvensote
for hest los=er and introducing dnto the ganerstor
gaees yequired for the resction wilth the =olid fuel
whieh have boen pre-hesied &% losst in part by the
Best of gases produced in e preceding blow periocd
jri+] prcvlda 8 fostner pert of the haat zecassery for
the raactiun in -the generstop ana o compensete for
beat losses, the path of the EABEE produued in she
gelerator thraash the gangratar being choaen ageordiog
to the heet reguired in sald geses apd the purposs for

whish they are to be uwbilised, the pases regulred for

the reaction witﬁ the #51ld fusl beinz introduced info

the generator at st ‘ieaat ona pﬂint-at jhich thay will
nct adversely affeot the parts of the generabor with
which %hey come inbo contoet snd a3 which & pert of the
feat 1a ths gaees esn be stored in the goldd fuel or
ash in the gesnerator and the hest of the gpsag leaving

the generatoer belng stored in %he ask.

o
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4. A7 Intermittent proeess for the manufseiors of
weter zas and llke gaass in whiech & bed of =solid fuel in
a ganerator ls subjected to mlt=rnste blow pericds by
blowlng with air, oxygern or oxygen-rich geses snd gang
naking veriods which ecomprises lntrodueing inta the
generator blow gasea which have been pre-hented ot
least 1n part h} the hest of guses producsd in a
preceding gas making period at a velocity chosen
secording 4o the temereture and depth of the reagtion
zone Taquired tp provids a pert of $he hest nesessary
Tor the resetion 1n the mpensrutor and io campéna&te
Tor heat losses and introducing into the generator

gaEss ragnired for the resetion with tha zelid fuel

which have besn pre-heated at least in vert by the

_haaf of zages produced in = praeeﬁiug blow parioﬂ

to pravida ] farther psrt of the haat neosgsery for
the reaolion in the ganaratar ond tu aam@&naate for
hest 155555 the path of the gases produced lo the
genorator through the grRarator haing c¢hosen accarding
to tite heatb rEquirad in said geses ernd the purpose for
whioh %hey sre to be utilized, the gumes required for
the resction with the solid fusl ﬁsing introdused imto
ihe ganerator at at lssst ope pﬁint at which they ﬁill
not adversely affact the parts of the zensrator with
whiok +they come lato conkact and st which 2 pert of the
heat in the gases can ba sored in the solid fuel or
s&h 1n the generator amd $he hest 6: the geees leaving

the geonermtor being storsed in the Led of solld Tuel.

™
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5. An luatermittent process for the msnofacture of

azvash

water gas and llke pesea in which a bed of solld freel in
g geharatar is aubjected ta slternaie blow periods by
blowing with air, DXFger or OXYgen-rith gozes and gas
feking perieds which couwprless Imtroducing inso the
generator blow gases ﬁhich bars hesen pro-hsated at
lesat ino part by tna heat of gases Trodoeced in g
preceding gas meking pericd in admixture wlth obher
gases at a veloelly chosen acesrdins $o the temper-
gture and depth of the resciicn zone reguired tﬁ
provide & part Of_tha heat necessery for kthe remstisn
in thé generstor and to compensate for heed 193335.

and introdueing jeta the ga&arator gases reaguired foxr
tha reaction with the =zolid fuﬁl whiuh have bosn pre-
hagted at lamat in pﬂrt by the heat af gapos producsd
in 8- Pressding blow pericd Lo pru?iﬁa & further part

of the hest nacessery for the rsactiun in the generetor
end to compensate for hemt lusaaa, the path of the
gazes produced 1n the genar&tur-thrﬁugh the generstor
being chosen eacording %o tﬁa haat requiradrin gaid

grags and the purpose for whieh they are to be utilised,

the geses required for fhe reaction with the 50lid fuel

belng lntrodueed ianto the generator st st lsast one

point at which they wlll motb aﬁvaraalﬁ effoot the perts

of the genaratnr with which thﬂy cuma 1nta contegt snd
ot whiok & pars uf the heat in the gaﬂes can he gtored
in the solid Iusl or ssh in ike generator aod fthe heai

of the gaass leaving the gensrator being storsd.

: o o
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&. An intermdttent process fOr the menufecture of
Water gas and like gaazas in which @-bed of selid fuel in
a gensrator iz pub jasted to alitesroste blow periods by
- blowing with air, oxypen or oxyael-rich gases and gag
ueking periods which pomprises introdueine inio the
generstor blow gases which have heer pre-heated ﬁt
least in pert by the heet of Zuges produced In >
precedling gas meking period et a veloel ty chozan
aceording o $he tempereture and depth of the yrescilon
zops roguired to provids e vart of the heat noesazary
Tor the resetlon in the generstor énﬁ,to compeasate
for heat lozsss amnd introducing 1ate the genaretor
gases required for ihe ramction with tha 2o0lid fual
which have baen pre-hested ot least lo part by the
Best of gegps produced in g preeading blow Teriod
in admirture with sther- geges 0 provide s furtiher -
.part of the heat neccessary for the reactlon in the L;;:
generstor enxd fto compensate for heat iasses, the |
reth of the geses produced in the generator thfnugh
'tha gensrator baing ahoSEn acaarding tn the hapt
. required in seid ‘gases end the purposs for which thay e
sre to be utiliszed, tha gzsos raqﬂ;re& for #he resetion R
with the solid fuel belng iatrodomeed 1nto the gﬂnaratnr
&t at least one point st which thﬂf_will oot advarsaly
gIfect the parts of the gensrator wiih whish they oome
into eontect ‘and at which e part of he heat in the
#8828 can be stored dn tho solid fuel or ash in the

generator and the heat of the 2agas leaving the

-generatar being stored,
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7. An intsrolttent procesge Tor the manufaoture of
woter gea and llks zasges im which & bed of 2olid fusl in
a8 generator lz subjected to alfernste nlow pericds by
hloﬁing with alr, ozygen or orygen~rich gases and gasg
wewing perlods which comprises fctrodueing intoe the
genarator blow geses which hesve been pre-heated et
least in pert by the beat of gsses produced in a
wTeceding ges making pericd st least & part of azid
blow gages being introduced &t st lzast ois polnt in
the slde of ths penerator et a velocity chasen
aroording #o tﬁa terperature and depib of the reagiion
20fe required 4o provide a pert of the negt nousssary

for the resofion in the ganarator.anﬂ_to COMpSUEE he

 for haat ledpes st lemst & pard ofLs;id blow gapes

belng removed from the geaerstor ot at laagy 2ne

point in the sids thereof, introducing into the

- ‘gzsmeratar geses required for ths resetion Wikh the

s3lld fusl which heve boen premhaata& at least in pert
by the h&at of geeed produced in a preaading blow peried
to pru}idé e fulther part of the hzat nhegassary for the
roepotion 1o the gensretor smdl to compenssts for heed
Lomses, the iotrodustien and remﬂ?pl_qf 2t least a

part of seid geses from ihe gﬁnéﬁaﬁar.being effeetad

at &t least one polnt in the side thereof, the

path of the gases produnad in_thé g;#ératﬂr

BErough the generater being choaen acoarding o the

heat required 1n said zeges axd the purvose for

which they ers %o be utilised, the gases required for

o
AF.
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the reastion with $he solid fuel being introdused into
the genersator et st lesst one poimt et which they will
Innt sdverssly affeci the perts of the gensrater with
which they oome inio contact and at whioh g part of the
heat in the gmees can he stored in the s2113 fuel or
ash in the generator apd wine heat of ihe gases lesving

the gersraior being siored,

8. 4n intermittens process for the menufseture of
carburetted weter gz&s 1n which & bed of salid fuel 1n
a generghor iz suhjactad to slternate blow pnrinds By
blowing wlth alr, oxygen oy oxyzen-rich gasog gnd zas

making pariods wirieh comprises introdueing into the

‘generator blow geses which have beer pra-heatsd af

igast in part by the hsat of gases produced in a
Breceding zes making period at g velocity ohosen
sacording %o the tsmpereture =nd depth of the raactlon

zone reguired o provide m part of ths hoat necsssery

-for the reagtion in the generator snd 0 contpensate

for heat losses, intrdﬁueiﬂg into the generstor

gegés reguired’ for the resction with the s01id fusl
which have been pre-henied at lsast in part by the
heat of gasss producad iﬁ & preceding blow period

ta prqvide & further part of $he heat negossary for

the res¢tion 1n the generstor smd to eompensate for
haat lesses, introducing into ths gases leafing the
geueratar in a gas meking pericd ét_least one substance
saleoted from the apreup unnsistigg_?f:hyﬂrunsrﬁan gasas
end olls and sobjooting the mix%urg.tﬁus rradgeed

LR
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o erecking condlilons, %the path of the gaaes produoed
in &he genexretor throush the genera tor belng chogen .
agcording to fthe hast raquireﬁ~in sﬁid gEzes ead the
purpoze for whioh they sre 4o be utllissd, the gasas
rzquired for tie resotion with fhe solid Tusl being
introduced inte the generetor at &t lsest ons point

at whloh théy will @ot adveraely affect the pﬁrtg of
the generater with which tﬁey gone into contast and

st whiech s part of the heel in the gases ecan bs stored
in the sclig fuel or esh in the gemeretor shd the hee®

of the gsses leaving the generstor being stored.

2. Arn intermitient proeess for the menufacture of
cerburetted water gas in which & bed- 0f solid fuel in
‘a geﬁeratur is subjected to alternate blow Daricde by
"blowing with mir, oxygen or oxygem-rich gases and gas '
_ making perlods whica cdmﬁrisas in%fﬂﬂucing intﬁ the
gensrator tlow gasaes whinh'hava_baeﬁ Ire-nested at
least in part by the heat of grses Droduced in A

pregading gE2 making pariod et o valacity chosen

3acurﬂing to the temperaiure end depth of ihs reaotion
. Zone reguirved to prnviﬂa a part of the heat nocessery

rur.tha resction in she genarator and o covipenaate
For heat lozsss, introdacing into the ganerstor

gagas reguired for the reection with Yihe golid fusl
which have been pre-heateﬁ ah laast in rert by the
heat of goses yroducsd in w praaﬂﬂi;g bliow period-

to provide a furthsr part of the haét negesgary for

v
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the resetion in the geperstor end o compensates fox
best locasges, inftrodueing into fh&-éusas.lea?ing the
gensratar in a ges amking pariocd st lsast one substazes
salected from the group consisting of pre-hested
hydrosarbon gesas 2gd 9lis and auﬁjacting tﬁa mixture
thus produced to eracking eondiiions, the path of the
géaas produced in the generaior throngh the geperator
baing chésen secording to thes heet required in amid
gages snd the purpose for which thsy are %o he
utilized, the gesess required for the reaption-with

the solid fuel being introduced into the generstor

&t 8% least one peint et which they will not sdverasmly
affect tue parts of fhe gaﬂaratﬁr wﬁfn waieh they come
into contaat end at which a peri uf.ﬁha haat.in the
gases ¢an he stored in the solid fuﬁ; or aeh in the
generatior end the heat of the.gases lggving the

ganerator being storasd,

107 An intermlittent processz For the menufssturs of
a synthesis gua in woich = bed of solid fuel in s
genorator ts subjected to sltsrnate blow peripds by

blowing wlih ailr, oxygen or oxygen~prioh gaess and gas

.making pariods whick comprlses introducing lato the

ganerator hWlow gasss which have besl pre-heated at
least in part by tho host af gases'prbﬁucad in a
prasedlon gas, making period at a veloclty chosen
aooording to fhe tempersture and depth of the resgition
mone required to provide & paxt uf_tha.haat BaGBEERIT
far the resction in the generator snd to compensgsia fﬁr

¥
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heat losses, introdusing into tha.géheratnr gEoes

requirod for the eescticon with the.sﬁliﬁ fuel whish °
neve oeen pro-heatad at least in part by the hest of
gages prodaced in s pregeding blow pericd to provide
a farther part of fths hest nosessgary for the reection

ic the zensretor end fo compensate Tor heat losszes,

‘mizing the gaaes lesving the gsnerator in a gag
making pariod wlth a gza omtataing carbon monexids
and hydrogen produced in a yeganerator whileh hag besn
wholly or partly bested by geses lsaving the generator
s a Hlow periud,.tha path of the gases prodused in
the generétcr throdgh the ganaratargpging nhosan
according o tho heat reguired iﬂlgéid grses and the
purposs Tor whieh they ave o be u%iiiﬂs&, the gases
ragquired for the Teaction with tha.sclid fusl being
1nﬁ%aﬂu3pﬂ-intn the genarator at gt leazt ons point
&% whieh they willl not adversely sifect Hhe pacte of
'tha goneretor with which thay_cﬁma into contast end
8% which a.part of the heat in the gﬁsas can be
gtored in the melid fﬁsl-or agh in the geserator end

' the. heat of the gases. 1aav1r;g_-a_he"§§'§{erator belng

'ntnrad.
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