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Thiz Invention relsatss 4o & process Tar the production
of lndnatrial or power gRSEE,

Io produeins carburattad water zea or simil&r gugas s=uch
a2 ©Il zases, 1% is of zreat ivportanss to bs ia 4 position
o vary conslfderably tha_propnrtiun of congunpbion of acliid
Tuels to ¢ll and the capacity of an existing plant ai shert
uotiee to mest the changesbla requirementas,

Tha cbjset of fthe prasent iovention iz to provide B
gimple aad effieient process, which hes the above mentlonad
charaotsristics, flexibility apd edvantages coupled with a
sonsiderable deseresss in solid and fluld fual ccasumphicn.

Apcordingsly bihe present inventlen providss a process for
the maaulfaoturs of lndustrial and powar gases sunh A B
mratted waeter gas and oil gases 1o which 4 bed ¢f selld fuel
or 4 mizture of aclid fusl with texr or oll In & genearaior is
reacted with a g4s or gases wherein the sensible lheat of The
geses lesving the segeretor is millised, wiih or without
further heating, and with or without +he ediition of other hot
gages, fer the sveporsticn or cracklpg of the oll, ter wr the
1iEa which is vlxed with s2id gases lseving the zensrator ror

carburetting the zame, ssid mixing heing effected 1n one or

' more stageasz, the amounfg of the sensible heat leawving the

geneTater belimy regulated by ohoosing the point or polnta at
whlch sald gases leave the gemerafor,

apogrding to one embodiment of tﬁe inventlor the bed of
fual 1an the gensrator ts sublsoted sc alterazate blowlng snd
gar maiking periods and the senslble heet of the zeses leaving
the gensrator 1t & gas meking peried is utlillsed, witae ar
wikhous further heating, and with or withont tha additicn of
other hot zeses, 3o effect evaporaticm or eraeking of olil,
$or or the like mized with said gases leayving the zamrator
in 2 gas makine perdcod for cﬂrburﬁtting the some, sS8id miwing

belpe effecied in one oo wors atagashﬂthe smpunt of the
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saneible heat of Sheo coses leaving the generator being regus-
lated by choosing the point or peints &t which saeid zases
lzave the gEnarstor.

Acoording to & further embodiment of ihe iovantion a8 bed
al aolid fuel or & miziure of solid fuel Wwith Gar or oil in e
geserater ls subfested to altsrnate blowing and Bas meIlne
perieds and the heat of the zemos leaving the generetor in &
blowing period alene or togethar with $he heat ebbtained brF
vurnlng other fuels 1s wbilised to heat a TeZERErAtOr Waers-
&fter steam and/or earbon dievide, with or without & fluid fusl
or with or without a mlzfure of watsr g83, oil vapcur aml
crasking produets iz passed throuszh ths rezensrator and the
gsenzible heat of tae zasea leaving the.raganaratﬂr s ubillzed,
with or wivhent further heatinz and wish oy without the addition
of othar hot gasss, o effest evaporation or eracking of oil,
tar ¢r the like mixed with s8id gases leaving ths regenaratar
tor sarturetting the aame, '

It & wmizture of solid fusl with tar or ol is used the bar
or pil 12 evzporated end burnt &uriné.%ié plom period,

Y'he gases leaving the ra&utioﬁ %ené'in'tha Zenerator hare the
average temparature of the reaction %ung. If these gases #re ra-
meyed &t the top or hobtbom of tals aﬁﬁé“tha tenperature ef these
gaées will bs the eversgeteuperaturs in the reaoﬁ;an sone. Xf g
Aomiar temparﬁtura is regquired or desirebls or leas senslble heat
ia requlred 1n the gesea the point or pointa at which theas EaAsBE
are removed 1 at some distazcs from the tep or bottom of ths re-
actlon zone so that & vart of the heat s storsd in the gsh apk for
fusl bed ani the gases will be coolsr or 1o the 2atbter cmza Uoe
part of the geses iz removed af she bep or bobtom of the reaction
zone and Ehe other part at a ﬂistanﬁa:f?ﬂm the reaotlon zona,

Further far, oil or the 1lke way be mized with the industrial
and power gazes obtalnsd by the prooess  of the presant lmention
and the mixtupe then furtier heeted %o arask the oll, %tar or the
like. Thls treatms:t mey be vepeated if dsgired.

In the applicstion of the imnventien to the merufactace
of zases used for nowsr zeneratlon a parturstted water gaa

3.
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Eroduced by the proesses of the invention may be used 50 érive

an ellglneg snd the aengible heat of exhaust gzses

rom azid
gizgive with or without adeixtare WITH 2ther zeases tay be used
t2 svgrorate and ersek oil, ter or the 1ikc mixed wish szid
exhauat ges Ffor the carburettiaﬂ'tﬁeraor. '

A varberested water zae plans fomprlsing a gznzretor, a
carburettsy andl & suzeérumeater mey bz used to carry out she
roeesze of Ihe lnventdon or ao ordibary weser g3 plent com-
priging = gernorator and & regsnsretor con be naed.

The Tollaowing ig a nore dstailsd degoeripbion of =n
ephodingnt of' fhe invénﬁian iz whick z1eam i uzed,

1. Géﬂ making perled, Praferably prohested ssesm or
rreheated giemz slone or g mlxiure of Doth is used. IT lhe
tTa ganar&fbf’do not pogasss

L.

suifielent heat [or the evaporaiian and the sragking,

gases and siesm leavingz
Lreheated stean eiuma andior otha;_§rahaateﬂ ases oe sdded
Lo the mss and undesomsoszsd steam lzsvinz the generstor.
Tha prahsated-ataam.andjbr the gsses are praferably ceed ig
an isjector to Lring the eold or hot oils, %ers, pitches,
Glatiliatisn gaszes ete. used for serboretting, imso the
gages. If wore sican and/or gases srz used so thas thel
seinslble ket o them ls suffioiers b evaﬁarate tag oil
the zteam ond/or the gaﬁaé aie hrought iﬁtﬂ the oils, taers,
ete. azd the autgolng stesm and/or . ganss arve saturatsd wish
ollis vojoure on erackad nABED ﬂepesa§r§ £or carbturetiing or
trrcroasdling the celorifde value.

The dompereturs of fhe Eteam.audfor gaged pnd the rasio
el oIl 1o sieam 2adfor guses can be alaD a5 choean that
eveporation and craciing of the oii.takes flace before the

mixtars of sraclked zss with stesm gnd for other gzeses

4.
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ibefors or afier ecooling or using thc genalale hest ia
ather weys) is adied W the gﬁsee yrmﬁuced 12 increage ks
calorific valae of the latter, 411 these codificetions of
01l addition or earburetting ces be msed fogether snd vils
wite differens charscteristics carn be used at the Home Sims
using the most sdvzotagsous conditions for treating eock oil.
The senzible hsast of the sarburetted weier or liks gas Is
used (as in this form of making carburetted wRtaT or like
288 10 vesssls ueed to Do used es carburetiors or euper-
haaters; %0 fisabt one of $he Lwo veszels of which one is
waed in the blow period for Ireneating the air neceamary
Tor blowlng or Beating parposes. 4 pert or tue whole of the
sensible keat of (he sarbiretted water ged ean be used for
miean generatinz. | _

If = higher prehesting Yemperature of the prehested aip
iz preferabls & part of the sensiﬁle beat of tha geees and
undseowposed sfeem leaving the ga;eraLur A= not uzad for

arburetéing huﬁ is teed direct for the haat*na of fhe verpal.
To this gas and undecomposed stesm more probsated sheam sn.d/or
gages can be 2dded or only prehestsd stesn sloge or by using
ore tnite blow gazes or sombustiosn g25eE ars used Ior hamting
the vessel, In the cese of using steanm alsus the cooled sbeam
Lzaviag the vessel can be uzed :ar heatiﬂg the water ﬁeceasary
for dteou penerating, if the stean used 1s th2 plsns hae
arlginally a hlgher pressure which must be roduned bedore
uslzg $he cbeam In thoe gensrasor plaﬁﬁ, lnstead of reducing
Ble vrestgurs of ths sjesn the anergy¥ it this steam 18 caed
i oan injleetor to re-cyole the stamm leeving thé vessel,

Auather pogsinility 1= 4o nee g ar: of the time recudred tor

|
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R naXlag far cacsborathiizg ond 1e btos ovher pari 2f the

i

Leriod Lo use bus guses leaving the ge:erat for asating tha

szgzl. =T & plert 12 used which oonsi=ta 27 sevorol azitg

=

cthir swdiable arreigswenis far prehgailzc sitesn, air ela,
for heating vhe vessels and for carburatlbisg can be made and
the nvaber of vemgels cen be deorsosed,

I7 the was praduetion is asceomplisted wider Lrezssere

The tepsereturs e2nd the credsure of the ajean lesaviag the

vessel con 08 =50 adjusded as to use tie ztesn for electric

cugrreitrt ar power zeserating. Ths cerderetied water ges gnd
undaeonpoaed eteam which sre in this caze undse DPressnrs aan
be olao usezd alone or after admixﬁu;e of stéem and 1F desirad
Tegulating ths temperslbure and if necessdary BFber ramoval of
digt for elacbric curreni op powel gznerawing. The upshezting
of the gtesm iz aspomplished in the other vessel,

£y RBlowing wmeriod. Frefarebly prehested si- is brouzht
In%o the generatar. The Hlow zuses or o Deri of the blow
gages leaving The generator are weed tor neating the vesggel
which iz neocesgary for praheqtinL_?He gteam. Yhe assnsinle

haat 2 the blow gezes alolis or In adatxtere with urehestod

steam and/or zozes can ke used ror parouretting by injectins

o1l or a wlrture of 01l and stesw s:dfor zasea, or prahested

sheemn anﬁfqr gedgee intoe tha blow gasgsa, The gas shos
okbtaired can be ussd sagarately or if sdmizture with the zas

made in bthe ges neking perlod. The blow geszes wilhoat Deinge

uzed far carburetding end/or combustion produsztd esm be used

in gdmixturs with the oarburetted sases wsds, 'The smensible

Leat of the combpuztisn produeis pan also be ussd £5T carbore

chting purposes. Thz zezes end undecomposed 2iowm laaving

the gsberator may e at:ll fariher hroileateld or superhsstod
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in &= rogsoerastosr befzre the 2il, ter or the like d1a injected
1ntz =hen for svaporstion and oresging,
=i ke or coal of amailer gime should he nsed far gos
prstizetion and the plant cossize of eeversl walts, gome of
the unlie oan bs veed Zsr 5&L3raﬁing procducer sss for
pdeixiare with tae sorburetied wuter ze3, The zensible h=at
3l the produecer gas alosae or dn adndiwxbnre with orehaated
stezm andfor gases cer alss be ussd for earbareliing curpsaes,
ZF Thile methsd a ostnsidereble incréesse in caracliby can bs

achieved gprd Tuels of low ceslorlfic and cerked value ussd.

As

L]

olid fueels difrferent winds of gofe, eoal, brligueties,
ghe. e bE osed.
Az Flsid Znals het or gold oils, ters, citehes, disiill-

25100 gases ete. can be ugsd with betber rasults thae in wall
mown processes becauss s besedasot of the oil or mzs is
nat so sevsre ag in the known prchéﬂas.

The process san be applied to gensrstor constructions
“in which the ash leasves the gcnaréiar i& galid ar fiudd

condltion or with mechenically operates srates,

Tha prekested stesm snd slr are lotroduced accurdiog

ta thelr fopparature snd the construstion of the sensrasor
at zucsh placcs as to schisve $he mostl sdventlagesue conditioes

- abd rasclis. Tor instance when waing a gesersior having a

4
4
&
@
:

:
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mochank gally dporaied zvatc trev are introdwced above the

o Ul

grate or 1f the bemzeratures oif tha 2lr and slesm are

[

differest ot dlfferest dizbanoes from the bodiom or Top of

the gensretor.

1 WEen using coml thils is prefarﬁbyy'unly Pertiy prehoeaied
in the siow poericd {ur Lo a iemperotura =t which sorbondeation
suet bEzinsg) so ss 0. ohiein ofl o g grester pard of the

sarbonlzation zeses amd the far or craczed tar in bne lee o3 -Feds)

7.
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leaving i gesnprator in The gee meking pordod. Uherery ihe
galarifie velus of Lriese zases 1s icorvesssd and Less oil is

neod 7ol earoumesting o7 by using the sswe mraportiso o7 211

3 hizher calorifls value of the gas wroduaced i= obbainad.

Whan using sowe Do genzratinzg g2s ths pnehaatiﬂg of
the cols 1z prefersbly divided betwson the blow and z=a
Halking periods 5T The.blow gasfes ang the gages produced arao
beken out st Zifferent polniz of the gererstar, so gz 1o
aczlave the most ad?aﬁtageaus tenpeTatures and conditions
Far earburetting the 211, fuel comscmption sad inorzase
in cenacglty.

aceording 35 a further medlficallon of Ltte pProcess
a plent congistinzg of a generaior sod one or v
rﬁgenaéatéra iz used and thsoprooesss is ocorried sut as
follows:

1. Bipwirg period,. AiT ar azﬁgenwoontainin@ fBEEE
wtiéh they be pre-heatsza if desired aré_pasésﬂ thrmuéh the
generatar. 'Wne blow zases leaving.tne regaction sole pro-
hest the coxe @na ahove Siols o part of the heat in shsa
blow gages {with or without the eddltion 5f° secondsTy air)
aay bs stored in the ooke bed Loy supariesaving the stesm
used in the gas malking pesiod. Tha reat of the hest 1n
the nlow gpases {seasible =nd potantlal) 2 stored 1e 3he
reganerator. IT required thls heet mey be incresazad Dy
the addltion of other geses or liguld fusls such as
water gas fGar, &4ile ard tars or the heat 1s provided
entirely by the latter fusiz and tﬁé_bluw gnoas are.uaed
in snother regonsrator Zor apperheatizg the steas ob
vra-heating the air naad in the reaqtiﬁn.

Z. aa wusiring perizg. iveaw =adl/or carbon diozids

andfor swperhesier sieam and/or prehested carbon diaxide

£,
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lz intredused into trne gerarator {1n thz up Eﬂﬂ}sr donwre
diresetion). The geaes and ungecswpossi aleam and/or
surbos dicxide leaving tns raactiaﬁ Zoniz may loave bhe
Feneratir 59 A D possess 4 pre-detvermined aMﬂuﬁt o3
genglble h=at by taldns owl the geses st & point where
Thay lesve the reactisn zone or by storing = Pari of the

heat in these zases tn the coke or sz bad. The gsnsible

neaf of thess: geses Moy te Anoreassmed by addlng saperheated
gtean or gullaT grse® Lo than,

The gersibls Reat of these zases is used fﬁr
efspuraﬂing snd oaracldins of thes o0ll. At the sste tios
atesu and/or carvon dloxide or a m;;turé of stesm aﬂﬁfnr
GAXDON ﬂiaxiﬁé and the water gas tar_prcduceﬂ_andfar
ovher n:i.la, .tai‘s, pitehes or %‘:;;a like is introdeced
inte the regsenerator loe prﬁ-haating o suparheaﬁ;ng
and for weter ges produdtion. The sensibis heat Df the
ahove mentloned gésas leaving the regenerator 13 also
uged for evepsrating or cracking the ¢il used., If
deszlruble oxygen may be adled to the mixiure, in whis
case the regeneratar can be used ﬂontinuwusly o @&s

protiductlon.  The geses comisg from The gepnsreaior and

a

regelerator may be mlixed or ascd scparstely. Tha

gonslhle heet of ¥he gases produced may be uged for stesn

genareting preferably using an elac%;astatiﬂ preniplsator
g4 6 botler, _'

Tho praoess 18 very flszible ﬁﬁ#derning the
alteration of the outDut of the samﬁlplant, the possibl-
Lislea of ¥he alierstlon oif Fhe caia&ific valus af the

gae Froduced, and the varieiion of tha ratis buhwesn

the raiio of licunid to the salid fusla ﬁsad, gunses With

2
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different ocalovific weluss san be produced and Jdiffarant
oils (erocked &t different tenperatures) nan be sdvypne
tagoonaly used at the zena tima.

¥he igvepticon will now be furtier deseribed Ly way
of exemple with refsrence %o the acccmpaaFing dlegrameatic
drawiogs, in whieh:

Tfig. 1 showa an up blowing periled,

Fig, B showa a down cas maklog parleod,

gz, B shows a down blowing pericd and

g, 4 shows an up gas waklng pericd.

Beferrise to Flg. 1 of ths drswings, the gensrator 1
¢ontalns a 20ldd fusl sueh as ooka or &4 mixturs of solid
fuel and pil or bar and air which is ﬁ;afarably pre-heatad
15 adnitted below the grote 2 threough the eonduls 3
.gcnmrnlleﬂ by Talve Ba and slse zbove the grate shrough
the conduits 4, § and & ﬂontrulléa reapeciivaly by valves
44, 0% and 82 fheredy healing the Teaotion 2om lg in
ahich & part of the fuel |[ineluding the oil or tar if
used} iz burnt. 4 part of the blow gases is removed a
short aistence eborvs the reastion zana'th:ough the
aonduits % and & coobrolled raspeativély by valves ¥a
aind 8e and the renainter through thaicoﬁﬂuii & egotreliad
by valye %A at the teop of tae génaraﬁ%b 1. %The blow zagss
ieaving the generatorR mey be waad to Heal one or Hope
regenwrabors (ned shown). -

rRoferring te Fiz., & of the drawings, atesm (Whileh iz
praferably supertigated) is admltted through the eonduit 1o
controlled by valws l0g ot the top of the gansrator and
slpe Ghrongh condelss 11 amd 12, controlled respectlively
by valves 1la end 12g to tha op of Ihe reastion zone

1.
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which 1s maintsinet at an everegs tenperatura of llﬂanu.

art of the nixture of waler Zss produced and gXcess atosn
lzavas tha ganerator throngh condulis & and & at a

¥
tcuperatura of 9507 ¢. and oil for cerpuretting is sdmitted

through confults 15 and 14 oontrelled roapectlvely by

valves 13a and ld4e the oil being evaporsted and cracked

apd the sarruretted water zas leawes through conduit 4

et & teoperature of ?EGDG. Tha remainder of tho waler gas
produssd ﬁnﬁ erocss sheam leaver the cenarater Ghroush
vondult 5, part of the heat being stored in the ash 13.
referring to Flz. % of the drawlngza, air (prefersbly
pre-heated} 1s admitted throush condults 10, 11 and 1%
end the blow geses leave throush ounﬁﬁits 3, 4, 8 aﬁﬂ &
and may be wsed ko heat one or more fééﬁnaraﬁora {not
ghown}. '
- Referring %o Flg, ¢ of the ﬁréwiﬁgs, shosm 13
3; ' : agmitted helew the grate throush conduelt & snd alac abdove
' $he grote throush somduits 4, 5 amd 8, Uhe mizture of
wpatsr gas produssd end exesan ateam leaves the gepﬂratnr
.& at a temperature of 11{}1:1'3'::. at the top of tae remetlon
mene Barough gondults 15 and 17 anntrull;ﬂ by valyes
itg and 1% respeetively, ocil fer c&rﬁgratting belng
admibbed through comduits 11 end 1%, :Tha sarvuretted
water mes prodused has a teopsraturs ﬁ:_?suoc.
It skonld be underatood fhat ﬁhéfﬁerm #iar, oll or
the Like"™ ag used hereia Insludas hyﬁréaarbmn gasea and

when these are wged no evaporaiticn will Ea rnecasB&ry prior

to the araaking,
the berm Toil" as used in Yhe eppendsd claims iasludes

tare and srmilér-aﬁhstancas ineluding hydrocarban SEESS.

o

il.
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1. & prosess for the productlen of lndustriel and
power gases 1n which & bed of solid frel or & wixlure of
golid fuel with 0l im & generator is reaoted with 2%
least one gas Which ecmprises nlying hot gases leawing
pald generator witl an oll, tha ss8id bet gasas belng at
a tomperaturs safficlently high and posgessing aurficlient
sonsible heat ¢ cragk the pil, the smwount of the sensibls
hest of it gHsss baing controlled by a choles of the polnt

or points at which the zaid gARses leave the gsnarator.

2. & process for the produstion of Infustrlal and
power gasss in waleh A bed of solid fusel or & mizhure of
g0lid fuel witk oll ip & gonsrator i3 roaodted with at
least ome 248 which ocemprises farther hreatlns hot goass
leaving said gemerator snd mizing =aid gases with an oil,
the s&id.hat Zades being at & temperatures suffisiently
hiah and possessing sufficient sensible keat to opdek
the 011, the amount of the sensibdle hedat of the gasea
being ocontrollsd by & cholee of the polnt or polnts ab

whioh the said guses leave the generador.

Sy 4 proveas For the produetion of lafustrlal and

powar gesesd ln whieh & bed of sclid fasl or & wixtuee of

solid fusl with ofil ia & generator ls reasted with ak

least cna gas whish comprises nixing hod meaes Lsaving sald
gaasrator wish other hot geases and wWith an oll, the aald hod
zames boing 2% & tomperaturs sufflelently hizh and poessgsing
sffiolent sensible heat to erask the oll, the amount of the

gengible heat of the gases being cenirolled by & cholce of the

point or polnts at whieh the sa1d gaSed laave the gopserator.

18,
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¢, 4 procasd for the predun$ion of Isdustrlal and %i%;?
power gases in which a bad of sol;d_égé; or a mixture of '
sclid fusl with oil 12 subjsoted to éiﬁernate blowlng
and zas making pericds whleh eonprises uizlng hot Soases
leaving sald esenerator Lo & gas making period wiih an oll
The gaid hot geseas beipg atb 8 tewpsreture sufficientiy
high and posasssing sulficient sensible beat te crack the
oil, the emount of the sexsible heat of the gases belin:
gentrelled hy & ohoice of the point or pointa at which the

sald gases leoave the geaesrnbor.

§. 4 provesz for the produetlon of induabtris)l =xd power
gages in whioh a4 bed of s0lid fuel or & mixture of solild fuel
with oil iz subjectasd to alternate bldﬁing gnd gan meklng
pariods whioh womprises further heatiﬁg hot gassa leaving
@eld zenerator and mixiﬁg aaid gases-wlth an oll, the said
hot zeses being at a tempersture sufficilently high and
posseaslng sufflcient senmsible hsat e oreck the oll, ¥he
gmount or the sonsible hsat of the zanes belng ceontrolle d by
g choloe of the polnt of peints &t whieh the sald gagea leave

the geaarator.

&. A proeess Tor the production of industrisl and powexr
gados in which & bed of solld fuel or a mixtars of solld fuel
wlth o1l ts subjecied ta alternste hlowing and gas mekimg
veriads whioh comprlzes mizing hot gqﬂﬁsflaaving aald
generator with other hot gases and Witk an oil, the aaid hot
pE&Ss baing At a temperature suffinisntly high and peasesslng
suifleient semsible heat to orsek the ‘oll, the mucunt of
the sensible heat of the sases beine ponitrolled by 2 cholee
of %he polnt or polnts at whioh the said: gases lsave the

, gane rator.

1.



e}

e e

P

15T

B R e A PR R R r el

Sl ey e et i e

L m
285

. _ ‘.:" -
%. i prosess for the prodesbion of lahnsirisl Bmyfé;??

vowar geses in whichk @ bed of salia“fuai ar a otixtars of
ablid fuel widh o1l is ebjectsd to alSersate blowing

end gar waking perisds whieh camﬁgisea m2aTlng &
remereraner with gasss leaving tie.gﬁneratﬂr in = wlowing
pariod, thersafter passing sSiscod thfaugh il reaEnerator
o produce gases and nlxing seid gaées with oil, the said
gress being st a sufficleatly high bempersture. and

poasesalng sufficlient asasible heat Lo craci the oil.

B, 4 orotsse for the prrfuetlon of iﬂﬂua?rial and
Domer geses in walch & bed of solld fuel or a mixture of
polld fusl with oil is subjecied ﬁqlalternate tluwing
and gse makiag periods whilck uumy:iégs heating &

ragenerator with zeses lesving the gonsretor in a Diowing

period, thopeafte=r passisg sieam ond fiuid fueel through

said regencrator to producs zsses and mlxirg sald geaes
with 211, the seid gases being at o suificlently hixh
temperature and possesslzg suifisient sensible haat fo

crack thes oll.

8. & prosess for the praductios of industrial ALl
power gases in which o bed of solid-fuel or a mizture of
aolia fuel wilth oll 1s subjeoied to wliernsie blowings
and was msgzing periocda which aouprisas heatlng.a
rapeperator wWiti gases leaving b galeratur in s blowing
paricd, thersefter peeaing stesm snd oarbon dieozide througa
nali regansretor %o produce gases and mizming said gases
with ail; shey said geses being af o sufficiantly wlegh
tenperaiare and posssasing sunficient seusible neat to

crack Fae oil.

£



1. & process Cor the production of lodustrial amd
cower geass iz wileh g bed of salgd fuoel or 8 wizivre of
solid Puel widl 2il is subjected to alternate blowing
arfd gzs making perisds abich sompriszes bsating @
ragomerator gith gasés leswing oo gensrator in g hlowing
perioe, thereafter pessing atesm, Iluid funei and esrbon
dioride tiroush oaidé regencretsr o producs: geses and
wixing szid gaseé vith oil, the geld gmess Deing et &
suffiviently bizh bempersiure and possessing aufiiclent

gensible hest Fo crack the 211.

11. 4 propess for SLe produciicn of Lndustrial and
poarsr gased in which & bad of s2lld Fuel or a pixture of
salié frel with oil iz subjected to slferdate blowlag
and gams makisg periods which comprlsss heating a .
regoierator with gesos leaving the ge;erafor in a
Blowlng perlod, thersefber passing steait throwgh asid
regenerator to oroduce gesea, further heasizg =ald éaaaa
aad mixing Gosm with.ail, the gutd zoses afier the
further hesting being at o sufficisntly high temperaivres

and posssssing sufficient sensible BFat to craoy the oil,

12. A prosesa for the production of induwstrial aag

pamer zazos 1n which 8 ped of =olid-fiel or a3 mixiore of
golid Mmel with oil iz =zobjected fto =2lternste blowing
and gew oekiing verlods vhieh comprisss teating.a

reganersbor with gases leaving the geunesretar in &

i
5
H

blowlng perled, thereafser passzlng stessm through said

E.l

i

ﬁ regenerator 4o roduce gased, mixwing $sld mses wAth
B

}' pther ot goses, mizing the gas mixturs thus oblained
% with @il, the =58id goae mixtors Deils at o sulficiently
f. » 3,

! 5
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hirh teupsraturs and possesslug sufficient gensible heat

to araaz the oil,

15. 4 proness for the productilon of lrnduestrial and
nower gases in which s wed of solld fuel or & mixture of
golld fuel with oil in & gensrator is reacied wilth et
logst one gas Whish comprises mixing Loy gases losving
sald gensrator with an oll, the said hos gamas helng at
g teupersture saificleatly hilgh ead posssseing sulffiadent
ganaibla heat to ocrack ths oil, the amount of the zensible
heat of the gases being vontrolled by & sholce of the point
ur polnta at whiash the sald gasges leave the senerator, drivios
en engine with the geass thus produced and nlxing the aoxhaugt
gmses from said engine with oil, the said exhanst gages weing
gt a sufficiently high temparaturs and vossesalng suific aat

gapsible head to craok the oil.

14, ﬁ.pfuuaaa Tor the production ot iadnstriel aod power
gages in which a bad of solld fuel.or g mimdurs of aclid fuesl
witk oll 1n & g;n&rﬂtﬂr is resobed with 2% least one gas
whioh comprises mixing hot geses leavirg said geﬁarator with
an oil, the sald h&ﬁ gasas belng at & tempsredars aufiel ently
hizh and posdsssing sufflelent aensible heat o cresok the oil,
the emount of the mensible heat cf the zasep baing controlled
by & chiotos of the point oy volnts at whlch the sald gasqs
leavs the genarator, drlving an aﬁgina wish the zaass thus
prodused and mixing the exheust gases from g2zld englne with
other hot saes<s ahd with oil, thg sgld gEaea being at a
gefflelently Elgh tempsraturs Bnd po3sSessing auffiotent

aenslble heat to crack the aoll,

8.
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15. 4 process for bhe produstica of indastrial and

power gaaes in whish @ bed of solid fuel or & wmizture of

splid fuel with eil in & geaspator s reasted with 4t

least one 2as waleh oomprises mizing 2ot gsass laaving

szid canerator with an oil, the sald aet gases beibz &%

& bemparaturs sufficieutly high 20d possesaing sufficiens

senpeible hest bo craock the oil, the fmount of tha ponzibla

heat of the zases being controlled bﬁ g sheles of the polnd

or polnts &t waleh the sald geses lzays the geuaiaﬁur, driving

an anzine with the gases bthus produnsd, farthar heating the

grhoust gasasz from sald eozine, mixing said hsated sxzhsuat

FEECE: #ith oil, ihs said hested exhwust semos belng at a

guffielently high temperaturs and possesslng safficiset

senaible heat to crask the oil.

6. 4 procesa for the produstion ni industriai and
powesr pases in which a hed of solld fuél or & mixtuere of
s0lld fuel with oll is subjectsd fo alternate blowing
end gas making pericde which e omprises wmixlnz gases
legving the gemevetor In a blowing pericd wifh anopher
fusl, heating e regswerslcr with the mizturs, thereaitor
passing stesm through said regeneraior o produce gasesn,
ond wixing said gases with oil the sald gases being ab
g gufflaiently hlgk eeopareture and pogaeasisg suffloelent

ganaibla hest o orack whe oll,

1¥. & process for the productlion of industrial and
porer gages in which & bed of solid fusl or 4 wixfurs of
Eolid fusl with oil is subjeetsd to altarnate Blowlpg
ané ges making pericés which couplizes hestine a regemrelor
with gaaes leaving the generabor in & blowing perled, thore-
after pessing stedm, water gas, o1l vapour and crackine
producss through seid regenerator to prodacs gaaés and mixing

seld gases with oll, the sald guzes Lelng at & sutficisntly

7.
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high tempsrature and possesaling enFripgiont genslible heat

to erask bthe oll.

15. 4 procsss for she prnauctioﬁ of ipdostrial end
power gases in which a bed pf apiia fuel or e mixtura of
aciid fuel with oil ian a generator ig reasted with at least
cne gZas which comprises mizing hot zazes leaving sald generator
Witk an oll, bl asid hot gusss being at & terpearatlee
guffislently high and posasssing suflficient sensible heet Lo
srack the oil, Ehe awount of the pansible nmeet of the gases
beilng controlled by a cholee of tke polud or poinis at Mk &
the sald gages lsave the genafatur, mixing the gag $hus To-

duced with an oll and beating the mixture 1o R Gemp sraiure

sufficiently hish to cragk fhe cil.

19, In e procoss for fthe wenufadtars of saybarettad
watar zas in whink & bed of solld fusk ar & mixtﬁra of golid
fuel with ¢1l is aabjsoted to alterngte blowinz and gas
wekips pericds apd i whish oil 1z mized with at least & It

of the gaaes leaving $he genearafer 1n a4 gas making pgriua to

§
%.

>

crask the o1l the ostep which oiWprisss re-¢yeling $hrongtk the

e =

generator part of the gases leaving tha gsperetor in a gRS
makingz pariod togethsr wlih sfeam in order to srovide part of

tne heet nacsssary to compensate foy heat loases and part of

Pt T R L RP AT I

ths heat neesssary Tfor the reaction.

20, 4 process for the predustion of iladunstrial and

power gasez in whiech & ped of solld fusl or & mixsurg of

a0lid fusl with oil in & generator iz reacted with at
teast one gas whioh comprlsed mixing: hot gases leaving
gaif generator with an oil, Bhe seld hot s=sos being et

a temperatire sufficlently hizh and possessing snffieisnt

.'-.g.;_.;_ﬂ:.‘_‘;:ﬂ.w.n.l' "pi e o e L LW e M M e

S
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sensible hest to orank the oll, th&_'a:maunt of the sensible
hept of fLhe goasess balon cantrollea:ﬁf-a chipiee of the polnt

or points ot ¥hich the =2aid cases léa;e tha gensrator, heating
g regepsrator with geszes leaving the éﬂnﬂr&ter in a blowt ng
peried, thereaffer paasing stesm bhrough saiid regenerator

%o producs sases aond mixing sald gsses With 511, ths zaid

zages being at & sufficiently hish temperature and pogssasing

apffiolant asnslnle keat to crack the olil.

13,
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This iavembion relstes to & process for bhe manufacture
of zasaouad fuels of high calorific value.

The advanbtapges whick are schisved by naing pRgeE ¢on-
talelng wmethens, sthews, propans ard other hydrocarbon ErSas
g3 motiva pover Twels, power fusls, cerbursttad cases or by
uBlng propans ss 8 refrigersting medium ars well known.

Some of the difficuliless in ths widesurend use of Lhese
Zassd are that the gasss are nol avallable everywhers, thet
The production of somwe of $them is Alffieuld and Shat thelr
Transporiation and storage is difficenls.

The objeet of thils invention is to introduce e gimnplae
and efficient progesas for the menufachturs of such HEHSS

Trom hypdrocarbon oils and %ars such ea crods ollz, rasidual

‘Ally, fuel olls, gas ells, tars, shals olls or simlledr nels

with or wilhout uaing nther-gaﬂaa.&hdfar 80lid Tusls.

Locording to the present iuvention a proseas is provided
Ter She produetion of gasescus fuels of hish celorific Talus
wherein gases are vredussed in o pas @rﬁducar oYy gansPetor
from riquld and/or solid fuels, the goses producsd are
peetlally or completely buzmt'by maans of oxyzen oy oxysen-
contelning gesss apd at leszt & part of the ssn#ible hent of
the geses obiained by the partlal or complats burning 1= wsed
0 heat & regensrator whish 1l tken used %o superheat stemm
and/or to pre-heet gases, &t least a peyl of tie saﬁaihlﬂ heat
mf wﬁiuh 1s used for the cracking of aila, tara, or hydrocarbon
gadas pr 1iquid§ 5o pruduua-gEﬂauus'fﬁels of high eslorific
valus, ' .

When only 8 part of the sansibis heat of he mazes
obtalned by partial or complete burning is used o heat he
raganafatar the ramain&ef of the sahaihla heat mey be nzad for

tite cracking of uils, tars or hydrocarbon gases or liguids.
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if desired, the ssnsible hess of ihe gz8e5 lepving

the regenerator sftar ths heeting therscf may Ee uzad

for the svaporatiocn shd cracking of olls, terz, hydroecarbon
gages o the like o produce goameous fuals i high calorific
Talum. |

Ths DTocess mey be carrisd out in 4 pluzality of atages
in which @ifferent temperatures, time of sontaet and other
eonditions srs ungad.

Tne zeseous fuels of high calorific velue wradueed
eecording to the fnventlon may be used iz anm internal n§m~
bugtion angine, gas Yurbine or Lke like and ths eyneust e=glat
iherefrom {if reguired the semperature of these exhausi s2aspa
¢an be incremsed! cen be used to pro-hest #8538 o' supoerbant
s¥eam uged in the produciion of furkher 2egeols Iuela of
high ealorific velus. ' 1

Fzomwles of gases which ma be producsd iﬁ 8 gaa produssr
of generaior ers producer gases, weter ga983, carpuretted
gefes O mlxtures of fthoas g=sas8. Th2 liguidé fuels may be
pile (The odls mav be the same as used for'tha marn faeture
of . t1s aﬁuve-mentinna& g=ee8 or piler oils mey bs used) swrk
e tar produced by cracking, Solid Tuels suck as coml
or coke Mey ol2o be usad, Ior tﬁe eambuzticn owygon-
tontegining gasea such aa gir, or“stahﬁhand oxygen-nontaining
gasaa.suah as air may be used; uthai.éaﬂas guch as imard
gasas nay ba aaja&. Tha geesen, air;:stéam, Or OLIFZOn MAY Le
Fro-heated hefars being used, e

The hydrocarbon oll or tar op gas'which may be pre-hested
o g mlxtures of oll or sar or gam anﬂ'steam and/or cerbon dioxidae
or pre-hected mixturss to whlch Dthsr.éﬂaaa suc? 28 cerburetted
8392 or pre-heatwd carbureited geses may oo added, may be
injeetsd luto the oombusilon geses with or without the addition
of steam end/or caxbon dioxide which mMmay ha pra-heabed.

The following example 1llusirTebes how the process of the

e



inverilon may bhe carried into effeol:

4 gzs producer 1s used tor tae produetion of gaa from
#olid and/or liguid Suels, The sesss generated are burod
parily or whaclly, a oert of the sensible heat of the oo
bustlon gezes iz stored in ocme or Wwo Tagarargtors and steam
or carvon dioxlde 13 then supsrisased or pra-nested wiih ths
heat 39 gtorsd, and oli or bvar {which mey bs pre-neatad If
drsired} alose or in edmiziure With sisam, or carbon diexide,
la inleckted lnto thess gases for ermcking by maans of the
genzible best of the stesm or earbon dlozide.

The tempersbire of tiae comhustion goses leaving ths
regansrator after the haating therecf 13 prafstably so chosen
thet 1t iz aufficient to evﬁpareta:and,crack g Turthar part of
the oll. The sarburettsd goses thﬁa obtained may thez be uwged
geparatisly or in admizture with the other carburetisd zaessg
produced, -

Insftesnd of generatinzg producer gas io a gezs producer,
water gas may be generetsd aod m zart of ths weter gas burnt
and the other part ussd for gag préduotiun.

. Ezamples of hydrocarbtan aiis ﬁﬁd Yara and gamsa whleh may
ba Uzed zcqording o the prezant iﬁ%ﬁntiun ers cruds olle,
ragidual olls, fuel olle, sas oils,”coal tars; patroleum tars,
sitale oils, and natural gesss or fefining gazesd and pobrol.

Trslag thig invenftlon 1t La peossible to obtailn geaes wifh
high oalorific walus aﬁa with different eplorific wvelues,

The ﬁensibla heat of tha mamufactured gos end stwap and
giher g&aea.may be usad for gensrating steam, pre-heating
stieam end the zases uweed in ¥os proveds and for pre-haating
bl olls o¥ fars or Zas8e5.

The menufactured gasss ¢en be ifresd belfers uss from
Teleabls or undaslrable componsnts.éuch s corbon dloxide,
hydrogezn sulphids and the like, 1T reaulred.

Tha guality and charactarismiusxof the olls end tars

4,
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snd geses sre eghoseh avcording to %09 purpose to which the
wapnlagtured fassy are o be spplied.

A part or the whole of the gases monufeeturad mEy hea
waesd for obdaining ligusitsd zuses such a9 rropans and hutans
and tor ohbalrlng Ilguid hydrocarbonsféuah 4s aromabic hydro~
garbons ond ubsatarsied hydrocearbons.

An erbodiment of the irvention will now be dascribed
with reference ¢ the accompenying drawing which ahuwsx
diagrermatioslly an apparatus according to the {wyentien.

Haferring to the drawirngz, the apparatus consists of the
blowar 1 heviag an inlet pipe B sektrellsd by valve dg and
an outlet pipe 3 oentrelled by valve 32 haviog brenches 4
and 3 controllsd by valves 4z and §a raspectively; a
ges producer & havirg an putlet pipe ¥ controlled by walva
7g haviﬁg 2 brapek 2 controllsed ﬁy velvs 85 salil branch 8
heving iu furs = bratch 8 oontrellsd by valve #a; and e
ragenerator 10 having an outlet pipa 1i ecntrolled b
valve Lla end kaving 4 branch 128 aoﬁtrﬂlled k¥ walve 1;5;
ar inlaf plpe 13 coatrailed by valvre lis and =z Turther
gatlet pipe 14 controlled by valve l4s and having a breach
15 controllsd by valve 18m. - .

' Ths apparabus is opsrated as Tollows -

Aly la admltied to the blowar 1 throuszh the pipa 8.
Fart of the alr passes via the pipe 3 to the gas producer &
waich contalns golid feel, steam and/or earben dicoxids |
being admitted through pipe 5. The gas prodused in the %€ L
ga3 produser & lsayes through the p%pé.? and la burnt by
alr admitted through pips &. u part ;}'the aombusation

produste 1= drétwn oef'f fhrough pipe E‘i-', hydrecarbon oil and/or

]
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bydroearbgn gaszs belnx injected $h;ough Plpe © thus oebor-
ehiticg the zas. The remeiesder of the combpation produsis
pass ilnto ths regsnerator 10 which im hekted thersby, the
profuoss thon lsaving via pipe 11, hydrocarbon oll &nd;ﬁr
hydrocarbon gases being injsctad tarough pive 18 to carbured
the gaz leavins tis regapneralor. Sheam and/or carhon dloxlde
iz now zdmltted te the regensrelor 10 throwgh the plove 1&
and 1z heated thereby, und leaves the regenerator oy the
pipe 14 into whish hydrocarbon oil and/or hydrocarbon gas

iz injectsd throwsh pips 15 to produce furiher carburetted
EERAEE . |

The temm ®oil? used in the sppendsd elalms ineludes

fars and hydrocarbon gases.
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in 9 ges ZrOguasr or gonerotor
O verboosusons JUSLE b Woans o o o gan seilachesd o

Ths Sroug oonslatiog of orpsen and oxysso-condaniing gases,
Lhoatlng o regeasrator with al l2es$ o neel o7 the combusticn

¢

profucnd Ghus sroducsd, passlar atesn through sail hzatad

Lg

razonensssr B gupsrhaat the some and nixiss the sunern-
mestad sisas Witk an oil, the wmixture hevicy o sufliclzntiy
L hEaperstare snd hoving swffielent sshslble hazt o

- - - . .. - s .l
com 0id hherebry Lo nroduce gessous fuel of high

celorlTic raiue.

2. N. A procesa for the wsoufecturs of gascoas fuels of
hizh geloplfle wslue which-cnmpriaas at leaslt parvlelly
burning the gases produesd 1o & F28 Sroducsr or ZENGRATOV
frow corbonaesous fuela by mezng of a zas salscted Irom
the.gr:up cooefptiag oFf oxysen sod oxyaeo-coobsising gases,
Apatloyr & regénarator with at lseat & part of thz combusilon
wendusts thus vreducsd, vassing a gas threough 2ald heabed
regenarasor Lo nzad the some end mining the heated gous wilk
an oil, tho mixture havize e sufficlently hizh teaperalure
snd Raviog sufficisst sensiblic hewt te crack this oil thareny

foe nroduss sessols fasl of bigh ealeriile value.

3, %. & proseds for the wanufaniors of geseous fusls
ol high valorific walue which ormprises ad lesss pafﬁiﬂlly.
barning the s8s68 pruﬁucad in 8 mas producer or generalor
Trom carhbonataous fiels by means ol a gas seleoted ook
thz sroun eoasisting of oxmygen and SEVEAA-CONiaEnINg LEafed,
Noakisg & rejemaretor with 4% Lsass 2ert aof the eowmbusvion
products thug prodwoed asd mixing th2 geses Llaaving bhs

roganeresor Witk an oil, the mlxture having o suffleisntly

7.



hizh temperature and bavigg sufficisat sensibis heat o
crack the oll $hereby to produce gasepcua Tusl ef high

paLorifiic walus.

4. A process for the mamufacture of gemsous fuele of

hizh ealorific value whish comprigss al leasd partially.
burnlog the gases produced ip o zas pradﬁaér or genargfor
Irom carbopecael fﬁela by weans of & éaa gelected from

the =zroup cunsigting of ﬁx?gén and nygan7dantaining gases,
heating o regereretor ¢ith at least a part.afzthﬂ_nombugtian

pruduaté produced, p&ssiﬂg'a Zas throuwsh saiﬁ:hﬂataﬂ ragenﬂr;

) mixture having a sufrlniently high tamperatnra end . hsvin;
suffiaieat sensible he&ﬁ tu oradk the oll tharaby tﬂ produee

.jﬁﬂsauuﬂ fuel uf hish aalurifiu ?alua &nﬂ-ramuving undesirahla

.._pnﬂﬂucﬁa frﬂm s&id gaseous fuel uf high ual@riflu v&lua.

- ﬁ 3 precesa oz ﬂhe‘manufae“ura of gassous fyele ﬁf

h”“f;high dalur1fia ?&1ua ﬂhlﬂh uomprisaa at leaat partially
."burning tha. gaaas preducaa in a gaa produea“ or ganaratar
._Tﬂrdm;ﬂarbcnaceuus fuals by maans nf & hot gas seleutad fram
: T;‘ha ETORR ucnsisting ok uxygan &ﬂa axygearsnntaining gases,

z-ha&ting a reganeraﬁar With,at Least & part ol the Oﬁmbustiun

%or to heay the eeme, 6nd mizisg the heated sas with an oil,
the mlxﬁura.hgving'& éufiiéiantly high temperature. snd heylng
auffioiant.aaﬂsible_hagt.td erack tha'oil thereby to produce
gaseous fuel uf high aa;nrifiu.vglua. . '

B A4 PrOCess for tha manufﬁﬂture of gaseous fuels of
hlgh aalorifiu v&lue which camprises at least n&rtially
turning the gezes praﬂunad in & gas producer nr.ganﬂxator

.. fro parvongescts fusls by means of & 65 selested from

aﬁnr te heav the aams, mﬁxing the . haataﬂ gas with an ull the

-ﬁraduui# froduced, passing a: 3as -thiough sBid hooted TegtisTa-
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the group ecnzslasting of oxyeen and oxrzen-sornwalndng gases,

heating a regensrabor with at leaat & pari of vhe aombustion

products predussed, pesaing a zaa thr&qgﬁ_saiﬂ neated rozongra-
tor o heat $he some, mizxing The hﬂﬂtéﬂ oas wiﬁh en ¢il,

the mizture havine e sufficlently high temperature snd
having sufficlent seusible he&ﬁ te orack the oil thereby

Cto pruduea BREGULE fuel of high caleorifio value, driving'

an anginﬂ with said gaseuus fuel and mixing the hat axnauat

gasas from 2aid angina with other gasea to hsat uha aama.

IB. 4 process for the manufasture of gﬁseaua tuels of
high ‘eglerific value which ccmp*isaﬂ at least par hially
burning.the g&ﬂBSn?Iﬂﬂuﬁﬂd in.a gas ;;oﬂunar or gensrsbor
fTbm Barbnn&ceuus fuals hf meana bf a;gaa-aalautaﬂ fraﬁ

thﬂ gioup nun51at1ng of nxygsu aad uxygan-ucnt&ining zass@E, - ks
-;haating a rsgeuarﬂtﬁr with: at laasﬁ a park nf thm comhustion !

..i_produﬂtﬁ proﬂunsﬂ passlng & gaa thruugh sami haﬂtaﬂ raganara—

ﬁ-f;tnr w0 head tha aamu, mixing tha haat&d zas with ag oif, the . = .%E-ﬁ
mixtura h&ving ! sufficlently high tewpsrature aud having o
sufficient senaibla hﬂ&ﬁ tu-ﬂraak tha oil Shereby . . -:i::i':
: o nruﬁuoe gaasous fael. of high aalcrific valua, ﬂriv;ng : _ :%.
an angina wish aaiﬁ gaaedus fual gnd mixing tha Bok exhaust

gapes from zaeid angina with steam te superhsat the same.
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Moatredl, 1Bth, July 1944,
Lttornay



