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Havinz 1¢ soplbed fhﬁ lnrentlan and ux;lﬁiﬁeﬂ.the'
ThIDose th¢reaf, that g claiweﬂ is' | |
B 1. & Gﬂ*uiﬂuouu method Fow prnduc*nr 1ixtures afr GD
~and hylrosen Auitrhla for uae ne a fanﬂ ﬁtouﬁ “r ths EJch@slB:
‘ot h;arccarb:ns, tne BLEpE. conprie;n auhjes =g B, hyaroca“uon

'-ﬁil-tu éﬁk &9 o Parm VQlat*le hgﬂrocarbcn eonatitucnts ana a
':uﬁké, the coking ofg;;%inn being carr1ei omt in the pr@sanue ﬁf
Ly fluidizau powcerad golld iwert paterial in.s u"*ing zone,
"f:ifwlnknrawinb vulatile h;ﬂrdcﬂrnan o*ls from sa;ﬂ coklnn zane,

_g,ﬁtﬁaimultanaaualy withdrawing the auli& 1nert ﬂntprial unntainiHP

'.ﬁ¥:uuka ﬁépbaited the“uon cunduﬂting the maid s@llﬂ_material to a

I:'comhusﬁiun rpna Bgu&ing qnmbusuian of a ﬁarﬁio“ af ita baka

Soliu matprial be*ng 1n ‘phe.- farm Df'

e fﬁemuerafures, thc

nnnazining eoka hith Eteau nt wmter zag reaatinn temperaturaa3

]'wni % ﬁh& sal da dre 4o tha P - or a _,uiﬂizac mnas df Eull&ﬂ

! :fnﬂ raunverin" frum thg 1uat+namaa zﬂna A ttﬁre
_.,1- ri“aberi an1 Go T ' o
Tha nethod. of. olaim 1 in whigh the. pnwd&rsﬂ

'”-é{mataria’ 15 pumine.: u:

S ﬁmaﬁerlal 15 mﬁlntzinad 1n & fluﬂlzeﬂ a»ate by _1m1u1n5
uh&hﬁﬂlﬂﬂltf uf thn 5&sl;nrn matsriai ‘passin. un thraugh

yﬁhe,saverﬂl zbnas wimhiﬂ *ha limits af 1XEw1D faﬁt pcr aeupnd"f

fgths témperatuﬁe of fha matcr1&1 15 ranaed tu wntéy gns N

'::Wan a EHEifDIT ﬂ&tEblﬂl4 Withﬂr%W1ﬂ%--fi'

3; “The merhou o; olaim 1 4n which tha powﬂsr9m }{:;_: :

il LT
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W, A canmiﬁunus nethod 3¢ produeing & oixture af .CO

Ang hydrowen mnich ﬂnmurises £irat subjaﬂnﬁng # hiﬁhly ?45cnua

¢il to ooking in o uokina zone canuaining a bedy of fluldlaed

. 30144 inert material wharsin the said oll contaots the sollde.

_in. e highly heated condition gausinm.the relagse df'VRpornus

on tha inert mrtar*al ﬂithﬂrarin. the latter fﬂom the ccking
-zone Euapenﬂlng 1t 1n an-axyben aontaining E&5 End uonﬂuutinq
A% 4z B combuetion Zane. wnere it ia furmed 1nto f fluintzad

.maas af. coke conhaininr inert uauerial suspendau in the snid

:nz&wan containﬁnb gas, permittinL tﬁp RS nontnlninﬁ ikerd

'uéﬁmatarial tn r=uain reai&ant ln the unmbustion zone fur =

“1cient periaﬁ'uf'tine ta burn a pcrmlcn nf aala ﬁnke

withﬁrﬁw1nm tra inert naterial aontaininr unburnea uoke rrum'

'faﬁnﬁnaa s:anne diacharginh stﬂ&m Ao e&lor*nst-_amaL zﬂne
ﬂ;tg forp tnecain & fluidizcd maaa Gf Lngrt mau&rla_ unntaininb
caka ndnixeﬁ with tua said atcam ennitting nhe inart
'i:*ﬂ&tﬁr* - ERG the ateam b ramain.in cnnbant itk anch. other

o fur a_ad*fiaiant pariue of: ulme Lt horm subutant¢al quantitias

T?ﬁﬁ;;ﬂ*and hg&rauenJ witnﬂraﬂinﬁ tha 00 .and hyﬁﬂoben Per__f

' prnduut Eiem ﬁhs laat—namﬂﬂ Lane an& wlterawinE the inert
?;.]\1 -L'f”f mﬁtarial frum tn& lastﬂramad zane EAele] aonﬁuntlng It to th

unking zons an*reuaa bhe“cin BE & repﬁsitory *nr fhrthar '

quant*ties of cvke!f

~-hyﬂﬂoc&rauna and - the deposxtiun of aullid enrbunaceous matertal:

j:nhe'ﬁumhusticn amne anq Eﬁn&ﬂﬁtiﬂq it 6o a fa aﬁl nyﬁroren Eag
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5. The method et forsh in clalm 4 in which
gteam 1= ;njabtéﬂ ingo the sooxlng fone for fhe purpese of
aiding the relezee nf_ woletlle Wircoorbons,

£, The metbod of clala % in which a temparaturs
of frem QO0° %o LiDO°F, 1s nainieined 1n the colking zone.

7o A iﬂexﬂaqulve pathod for mnnuf&cturinr a
miﬁﬂura ef C0 end Mydrogen of aufficiont purity thet it is
sdiptad for use in She catalytic synthesiz of normally
ligulé hyﬁrncarbuns,'whlsh-cuﬁpriaea soking ﬁ highiy'visaauﬂ
-1l in ths hrasance.cf 8 fluddized mass of Tinely ﬁitiéeﬁ
gollid matarial 1o a coliing zohe wherein fﬂlatile h&ﬂracarbons
- and aske are forged, the labbter balny denocslted on ths sald
- Tinely dlvided aclid W&tefial 'witbdrawin' ‘aolic matertal )
5ram add Goklng zone and cvqﬂuctiv? the BEM2. e 8 bu*ninr
'_zune, causinﬁ comblustinn of £ purticn of the soke ﬂepoaiteﬂ
on thG salﬂ paudcred mﬂterial *o relaa tha temperature of the
__powﬂa“cd materisl tu a malue zreater than 20007, , corducting:
the" unwﬂared materlal anntalﬂinb unturned coke At & temparature
' -ih:EXGﬂﬂﬁ o 20C0°F, 3 o eynsidate ae $Eﬁeraélqn BOnE
cauaiﬁg gligam.to contapt the ssld powlered materlal contalning
-'cukﬂ in thﬂ *astﬂnamed 2ONE ta funn a fiuidized mags of
’ pwﬁﬂereﬂ neterial in s&aam, permitting the powdered maﬁérial
' aoﬁtaining coke o ranatn resilest 1n tha IQBtéﬁamhd 2ohe ‘for
8 aufflolent pertoﬂ ‘of time to form substant jal quantitlea of
_;Cﬁ and hydragen by uhemiﬂtl reactlon batweal: uke said oolke
anﬂ tﬁa aFlQ shean, | reaoovering from the last-pamed zso one A
Camixture of Gﬁ arl hydrogen_anﬂ withdrawing frnm_ﬁha lagt-named

zoné_#hs rowtersd naterial anﬂ diagharzing the sald material

*inte tas sE30 aokine zone o further uzg An tke TLIreCens.
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&, The methed of claim 7 1n which at least
& suSstantial pertian of tac heat requlrad %o auppert
the coking reaoilon and the aynthesis ges Zeneratlon
A9 aurpllsd by burning = portleon 2f the soks deposited
Gn_the-inert.material guring the coking aperation.
S Tﬂa nethod s‘af Tarsh in clainm 7 m whish
.ths'powﬂefeﬂ aterial ls pumios,
10, Tho mﬂthuﬂ st fortk 1n siaim 7 in which
the aa,i,d hliohiy w'lsrmus GIL 18 a 11;:11%:: grbon oll havips
= Epavity 9& 16° APL or leas,
11, T3 method set fortn in elalm 7 1n wkich

ﬁ'f: ol ftfc ratle of EOTida 6 Etean 1& from about b—lEC paunﬁa

aalll powﬂ&r & ratar1a1 par pound of stean,

. S P T A ST e T e i e

g g MR
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12, 4 continusus method for produclng A FiXturs
of U0 and hydrogen which comprimas suhja:ting g Lighly
viszouzs oil Io ocoking in a ooking sone soutalning & body
of Fluldized 2013d materisl whorein tho sald oli contacta
the adlida 1n a aighly hested condiilon causiag the
roleage of ?&pnroue dydracarbons anﬂ the danaalizs af 20lild
matarisl on $he inert watepisl | withérvewlhg the latter

Tran the oolkins zl:-neJ sugnendins it in an ongLnuunntaﬁnin?

”EE anﬁ cnntuuulnr it to & nombuation ARRycd whe“ﬂ i* le
furmed ints g r11iRLZFJ mase of dols nontal n_nz J5114311“5

metarizl suspended in thoe sai& eXFgen-eontaining ges,

Lermltting the u@kﬂ 30ntaiﬂin" Ansrg materiel to femain - . L
.'residant a Lde usﬂuuetion zﬂne for a edfflicient ﬁﬁrigﬂ of
”uime Yo butr ) pnruign ff saiu coke withdrawing the inert
_ fmntariﬂl cuﬁtalnin* uanPHEu e0ED fﬂmm tha nanbuation zone
 'anﬂ conﬂuntins it in art tm & U0 and hydrezen gas ' : . E
EJntﬂESiﬂ honu, dlﬂuh&?ﬂi;g gtemn into sald 1qan-named | .
EZOTE to farn thnrain #fluidized masa uf lners matarial
contalning cokﬁ adnixed with the siedyn, permittine the.
'%rert material and tho sseaa ta »oraln - in contast witk anch
thar ior 8 auffi Lend merlsd of Yime o Torm aubatential
quan*i%le of {0 and ﬁy;rﬂhen TECOTSMARY $ the. co arel
hFer?EﬁJfO“ praduch frnm g Lapt-nemes EOIE, ﬁAscﬁnrélnf
that portion of the ilners materisl wlthdrawn frem *he
uombdﬁtlan BANG wniuh ia dot- dlaﬁhargﬂd inta $he G” and
_hydrun_n 5?ntnasla none iﬂto the coking .mone, hitﬁ faw:nﬁ

‘solidy fram uhe uo anﬂ haﬂragan gaa - sgnthesia zowa and

- eomwlusting tﬂe aul*ﬂﬁ thus’ wlthdprayn to the coqauatioﬁ EOTE .
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_ 13. Tke method set forth in olalm 12 in;

whleh stesm is inlected intp .1;3_16 poking zons with
#he plrpose af aiﬂing.the relens=g or anliiple

nydroosrbens, ' _ e

1%, The methed eet forsh in olaiz 12 in SRS

whish the sclld povfﬂaﬁ_ﬁsd naterial lasulhg from the .

coling zone is at & wetap paa rewcilon fsmeraturs,.

15, The méthﬂﬂ et Torth in ﬂlaiﬁ 12 in

which she so0lld imr‘-&.' mAterLal; 13 'puuij_.qe'_,_.-' '
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L&, A oomtilnucus mathed of produsting 00 mod
aydrosen vy th: water gaa-rencﬁion, whlelh conprlses
providlng three veasels, eaca contalning a flutdized nass

of 5okid inort materisl, =ll intercommuniesting and belng,

réspéctively, £ goking gope, A combustlon song, end a
water ams forming zang, dlspoeing the combusiion zone &t'a
vefhinﬂl monlitisn mabaove the ather ﬁwn gzl ganas 30 thed
eolide may prnaeed by natursl $log from the cqmbﬁsnioﬁ to

the othexr twé 2ones, digoharsing a h_ip_:ﬁly. vlscous oll i.‘-"it.lﬁ i

i)

6aid soking zone melntained at tenperstore Buffiﬂiently
high”to_uéusa.acke farmatlon Aand depeeltion on smid inent
snlics, wlthﬁrawlnﬁ.aaid sollds Tronm sgid esking gone,

'1bbnduat;ng them pneumabicslly o tha smdd combustlon zore i} :

In-a gAs atress eontnkbing fred okyzen, pernitiing sontact

‘botween fhe Jluidized éoLiﬂ Ingrt matorial containilng soke

and the nygmnncqnhai;ing gas'for g sufiiclent ﬁerioﬂ of
‘time o ralse the Semparature of the 55118 iners materlal

Cthn wﬁtew gaﬁ readfinﬁ tampsfatuﬁa{ witalrawing tﬁe thus
highly hested tnert mpboniel from bie homhuqﬁion’zohe;-

. %laoha#@ing it Into The gater_gaa zong, dipeharging steam

in the last-ramed cons to fore the fluiﬂiied maas,

perudtting sontact hatween atesn and the neke-contalaing
csollde Sherein Tor & eurflelent period of time 1o offdot
the water gas reaatiqﬁ, withdrawing polids from she sald

Watey R8s reaction. Zone and returnlog them to estd

cambustiﬁﬁ Zone, &ad Pecavering fam nroduch frem the weier

TR aes farming Zone a mizture of €0 and hydrogern sas,
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17, & continuowa methed Tor producing a mix%uré
of carbon moroxide anﬂ'hyﬂrﬂgen wirlel comprliees sublesting a
yirgearlon 01l to coklng 1n . co¥ipy ong eentzlning g body
of fluidlzed 932id material whereln the said oil conbtmota
whe gnlblilda in s hlghly heated condltion caualng the releass
al vaporous hydrduarbuns'aﬂﬂ copoeite of coke on the inerd
anterisl witkdeawlng $he lafter from the eoking zons, conduoting
it &z a wnter ges forming zone whers it contacts stesm while
in the ferm of & fluidlzed mass of sald ingwrt raterial in
epdd gtagm, pernittlng the lnery materimi containing_cdke i

the stess o Tdmain in contaes with ssch otiler for a sufficient

norled of tiigits form substantial quan;itleﬁ.of sarbon. _ i
nonaxide anﬂnhfdﬁugenw roacvering the carbon_moﬁoxide and

" hydropen for praduch from she gald watef gas forelng zﬁne,
fwith&raﬁing inert matemal from tho agid waﬁsr she forming

'zﬁnay eqﬁﬂuutlng awﬁoffisn:mf thé thue withdra:m laert

materisl so bhe cuking zaneg, esocaduectlng another pertion of

the ingrt acllis Hiﬁharawn_fram the watar Qas farﬁing ZONE

o & zomhustion'zﬂﬁe, foriiliie in sald lazi-rsmed zone g

Pluddiogd moes of lnert material centaining cole admixad with

en oxygén;eanzaining Laa, permittling conkant beSween the ocoks
sonbalning Inert meterisl end sait oxFgen-contuining gee Zor

& sufflolont perlod of ﬁimé %0 sffect ‘substantiel combuatlcn.

oF 2add ooks on gald ilrert material and withdrawing inspt spaterial

- Prom pald combugtlon zere and cendoeting it to fald waber

- gaa forping Zond. .
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18, The mothod sét fofth in olale 17 1n which
suf ficlent oxuews alr ls present in ths burilng zéng or in the
gomoyetlicn Zone go thet the oxides asd carbon in $he efflusnt

flue gag resulling frem the pambustion predomlnsts in earbon

flinxite,
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. 13. & continwous method for producing s nixture of
carbon mﬁnﬁxiﬂe snd hydrogen from a heevy hydrocarbon oll wlilca
comprizes proviGing flouidized snd Eeparﬁtad magses of wowlered C
ingrt meterlel 1n thres separsied 20nee comprising raspeetiVEl; . i
A cﬁking znna; 5 curndny zone, ant a yatzr geEa forming sone,
feoding 4 heavy hydracarbon cll To seld ookihg zons wherc 1t
conifcts soid powdsrad inert matertel a% ﬁlnv#taﬁ'temperatures,
permiﬁtlng asld oll to Pemainlreel&ént in g=id ;pkiﬁg:zcna ﬁdr_a -
gl fdptend periaa of tiuws ito effect tis iasirﬁﬂ coenveralon

”.Gauhinq f’aw of Bald cowdérsd eoliil inert ﬂatnriam thrﬁufh 8
amueral-zoﬂes forcing-a gaelforn matexlal upwaruly throuzh esgh

. cf the aevaﬂal zonEs at n flnw rate such that tna pnwﬁereﬂ 1Nnrt
’ matﬂriﬁl is ﬂmlntaineﬁ ln uhE eaid fluidized Etnta uhE ﬁaalform

'-i;materiﬂl be:ng & free oxyﬁﬁn—uontain*nr gas. ln the burning Zone

“1anﬂ staaﬁ i the other. twﬂ zuneb, regulasling thB flow of” pomﬂarh
.“.&d ratnr_al th“uubh ths several monss an that. sald pawnereﬂ _;"f.
l.:matﬂriai cuntaining Goke 1s fod o the burnlas zone and Sha
" water gas formlig zone, perﬁittiwr sufflelent ra;iﬁendeftime of "
O by powdered lnart;umtsrial gontaining coke 1n fhé camﬁuafiun
| ,\_zone in con wmet wlth the sald cxygen-cantaining zes te generaie

’

heat by burning QDPEJOH ap1d powdered material to--the extent thah'

Wﬂan It da dithfrawn from, the cnvnustion Zona and fﬂrceﬂ inta

thE'ther aa farmin* Zone and the coking zone, it-uontains
Bufflelant sens*ble heat to pupnly as 1&&55 8 purtton gf thg hea i
ueneesary o auppcrt thao andatherale reaatiuna taking place 1n.

tne lqsu_uamaﬁ zunbu, nd - nermi"tinT the powdered 4nert mabsrial
'uqntﬂiﬂln; unke o ramaln resident in. the vater 3&& Topning zong
'1n_aontach wxnh=tha aald steam [ fsrm substent Lat quantitiias of

“aarbon monaxlde and hydeccen, anﬁ_wizhdrawing a mixture af-

darion nonoXlde and hydeggsn fpcw the water pas forming zons,

2A - o
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‘=

Whe pragant invertlen relabea to The novel
feﬁpured_neréinafter rully dlsclogsed 1n the speoificaiicn
and cladns soneldered ln aonuectlon with the ascoopanylng
&r&wingt1..

The waln objeet of thia inventlon 13 to produce a P

TAE ¢Dnﬁist*ng esaantially of sarbon monoxics and hydragan

aﬂéptﬂﬁ for conrversion intc hydrccarbans by known

gatalytle processsa, - ' _ P

Ir gehsral, thn.nbjeut_af thia inventlon ia | ?L--J
m{campuaned by {1} subjescting a hydrosarbsn oll to eoking, |
wishdrawing the petrolean coks Tron the coklng sone, {2} : o %j:jf

cavaglng it o bé heated bo teimparatires whereln 1t will

Peant wlith stsam, and (3) cnﬁvgy;ng 1% to & gae generator .

Tem =t

ey iﬁ'ls.tfaﬁtaﬂ'wlth'ﬁha Egld stzem mnder conditicns

muen thet 2 waber gas Temelicn takeo plase Teswlting in

tna formation of appreclabls gquantitisa of 00 &nd.hydrngen,
ihe gntire cperatlion heing carrisd out using the -fluid-.

301148 method of opsratlon. Tie solld 1n the Form of 4

:ﬁDHQET ;s nausmd.tn be formsd intd g depss gusnansian wlth _
@ #ag In a trembing song by controlling the upwmrﬁ linear '
vaioclty of the gas5.80 as ko permlt elippagze or ﬂelajed
seltling of thﬂ:ﬁﬁllﬁq, gil of whleh will ha mmre:fully

exPlained hersilpalter,

In ske acconpanying drsuing we have shown in
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Figures T to IIL three vessel eystems acantad For uvae in
tﬂe produstlaon of g mixscre of sgrbon MoheElds aﬁa
nydrogen from a heavy hydrocarben oliy nmetesial, tha
wessels shawn Lelng 1) 4 coklng wessel in whios ths coking
“ﬂrfﬂrmEL tn tho preassnce of & powdered s2lid metapisl
wink acta aa"a sole rgceiv?r, 2l-a conbustich ?Sﬂﬁﬂl.in
"41uh 2 perslon of the coke fovmei in ﬁh& oaklng vessel 1s
burtied te aupply best for ihe procags snd 3) 2 gsnerator
whapsin the praductlve refetion coours; naasly, the water
#es reaptlon o form bnrbon eenpxifs snd hydrogen, Yor
“alppslotty phrpn~95 Figures I] and il are ﬂfagmantary'
Bhuwings'ln that the prdbesting equlpmant and tha showipg -
af khe apperauus gdaptiad for treating the carton m&nuxi&b
enpd hydrogen product hava been opitted from. the latter tww
flgures;_ The three figures tﬁgather show o piurallty of
fathods -for serrying these invéntions imto ﬂffeaﬁf~th2"main
:.aiffarencs betwsen the geveral modiflsutions residlng ia
iAs apquekes in wWich thé rowdered solld material flows
caﬂuinuﬂusly throuzh the tﬂ“ & vaseels a2l of whish will
mere folly and at ﬁeng1h appERs nersinaltar.
Simtler rsferanue nﬁhr1ctbra rufﬂ* o siﬁilar
parss in the several wvicws; ' :
Roforotag in detsil 4o Figufeé I te IIx, (1}

TERTeEENEE A soking vessol oF drum, %38 oil So undergo

poliing enters g eystem Shwolgh lMpe {10), And thereaster
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nay bz pumped through a firsd uwif\%lﬁﬁ/ziapuamﬂ i oA
sultable furnace sctting {13} whers the oil s neafed %o

a Eamperatufa, say, W te o2y, {io eveld goklnx, the

o4l shouls not Ea hegfaﬁ above EDD“F.F and then le

Wi ShETawm thappbzh 11ins Wlkffanﬂ sprayed or otherwles
jnlenied into the coklng dpum €17, It nay be advizanle

Yo onabps e ol inka cckipq dpus 11} without paaz ing
tarough the heating eoll (12} for- (1Y, us wiil
guzasquently suvear, Guntaﬂmz & body of kRlghly heoatad
Ipcwﬂerai waLETial whinh may cohtein sufiicleny gaunaidle
‘heat to support,the veking operation. The oll may be any
hyﬁrocﬂrbpn 211, . ¥e Ting, howevaﬁ, £hat thiﬂ_invﬁnthn is.

pealzwlv weldll agapied for, tha processing of Lighr '

Dnillng resldual oile. For 1nstéﬁue, the 011 ch&fged

l= préf@r&bly.a nigi=pailing hydrosarton =il such as

orude boTicms, Bunmer O el odi, or any STHET heavy

ally ﬁ&terlﬁﬁ A pood way ho tiject the 5l La o soray
tae ﬂﬁma- a&mixed with the superheated atesn from Llipe (2 5}
tbrough @ sprey nozzle (16} in stomlzed occndition ente
. the powdersd solid. Co g :

In the c&ég of norpally Plguid free fiowlng <11,
1t may be cauged %o Tlow from line {(10), shrough 1ines:
(39) amd {15) into. the ooker {(1). It is praferable, huwe%er,
fo mix the o)i wifh the hot eollds enliering the coker through
1ine (32} atftor she scontrol valwve {33}, Thus, the 511 qey

paza froo tins £10) win: lﬁnu {195} inta lire (32) me showsn,
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Ihere is mairntedned, as Indlecated, within the cokirg
zone a bedy of powdered materisl, swuch as punleows, crushed
rock, sand, ask, or an& ather iners ﬂatérl&l Ghﬂéen fyom o
group of matsriala walch wlll nel fuse = terperatures exlisting
oA butning vesssi 153) hersinalier Qcesribed, upen the
pertietess of whleh tho coke formed in the procows dépﬁsita. Ax
previgusky ipdlicated, 3his powdered, inert material le maln-
telned Lo Tinidiued atete, tﬁat ls o zay, 1t 13:muintainéd in
# denge, iturculent gaspenegion by cousing n gasiform materlsl,
such 8y stean, from iine {15) ta flow throughk line {17}
intc the botiom of ths erm_{l} shrough e foraninous rexbep
(3} and thén oprardly thravgh the eals drum, thf linznr
valpedty beolng centrolled Wiﬁhin the lim;%s :ﬂflfgflﬁ Poot
" per secand, bub bréfgfaﬁif froﬁulhﬁ feet par ﬁacﬁnﬂ;

- whe reupon tﬂe“powdar ir maintained in-zha diEnes sﬁspené;nn
Qr-flulﬁizaa nass ﬁﬂntianed, Hy sonvialling bBie guoenat of
_#qﬁ&araﬁ neteriel charged %o (1) aad %he gas or vapor ve;daitﬁ,
an uppenr level (L) mf'the_ﬁenee-zus;&nsiﬁn nay be obbained,
above walesh the consaptretion of “he powdered netertal 1a
qunk mers dllute sa that the valatile congtituents lesuwlng
thrgugh 3ine (20 mey sontain asly = very minor aﬁaunt af
antralasd solldn. '

Ve sﬂall.nQQ gsat farth Eks.manner ot introdusing
tha pawdared mazerial aantinvously 1lnto whe Eﬂking Eone
and witadrawing che aama; Hot lnert powdersd materizsl of
u@é'chﬁr&bter Lnaic&tEﬁJ gt 2 tewpepatere o as high as

ZEOCAF., Ls withadeeswq throuch a.standploe (32} sonsroiled

oy & vialve (333 and disuhargeﬂ leto the gide of $he




'”.rlinaar_velnﬂitg af-thﬂ E?B, 1n the sgio mannar as Was dpnc

' ~_'the c*ke ia- hurneu whereb? tlie tempa“ntura o; the particlea .

. LAne 71} and LLliVE*Bﬂ e brﬂrnparzop svntresla {?E}.
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reactor (1} 8% ony eonvenisnk polp%, The atandpipe (32) . _i;ﬁ

sarTios & puabcr of breneh pipszs (34) 1nto whizk a EuE, SR

a1 ! ﬁﬁ eboar, cay be s_owly bled, Tor the purpose ai

inducing free flow ln She atanéplpe, thus preventing

pridging and plugsing of the metarlsl therein. f ' .}:if
maltannﬁurlv- powdeysd materinl conlaminated o

vith ¢cke ia genbinuecusly withdliawn From tie veasel (1)

 througk lize (500, and-nhﬁn-ﬂiagharged inse & line {52}
euhtulning 31 flohﬁr'T ﬂtrea1 oF an;oxywéqueéﬂtalping g#a.
_*ne iners material oomﬁad with aoke furMud in “Pa Eekinb

) uperntion in {1) forms 2 ausuﬂnainr iﬁ the Al ar othep’ -
sEyEen-cantainlng gas anil thle 1s cocove J"d inuo 2 bupn ing
":zﬁﬁe”LEEJ wnerain &Eﬂln tPE'bﬁff1G1EB ef sullu-materi&l

':ara favmvd iHJa ] denbe auapanslun Ly uanurulllng tha

ih odkiﬁg'veaab17{1i*' Tn tris vessal l53} a partioﬂ af

Cig raleed fvon. IEGB“F ga a4u3ﬂF ard then thﬂ hdghly
'-ﬂaa$eﬂ parﬁiG%EB nunﬂaining coza are withﬂrawn thraugh . . r}
standplpe (509 ah&:hanﬂﬁdtﬁa into a voastisn vaszed (62)

Cowhory it Toroe with 5£e3n3in;rnduuéﬂ'thraugh liﬁézf?u}, _ [x

'Bﬁﬁhirﬁ f;ui&iﬁeﬂ maas of sulids in.tha g&gifafi'ﬁatapial¥
Q'agbs;aﬂhial Eprtion_af the caks or :arEﬂn-rEmﬁlnihg oh

. %he puwdared matorlal resciy WAth the atean %o form. ﬂ@’aﬁa-
- h;qragen and this mﬁtariﬂl 1z. rpcavermd rvarhuad tﬂroubh

) f}ﬂeaira& she phaam anharlng the ‘teactor (EE}-tﬂPDugh.ginﬁ
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{70} pay be B;:ﬂ*m:a Iitr‘l a2 'ﬂ‘“n‘c‘ amgunt af &t 01“ oTher

| pxygen—ceniaining gas, nlthquﬁh 1t im preferﬂble £ aiﬁluﬂa
nitrogen from the reartion 20ne. )

) Alag ¢1f ot aquan, ap pEFZEn n*luuad with inerﬁ

e ey bé lnt*ouu*ed inta the batiom of coker ﬁ 1. v*a line -
.ilﬁ} fie BUppLy heat 1$ sltu Ty cole cambuatlun; _GnviunIJ
tae amount.of 83T thus iptroduced must be carcully
]ngtrulled 70 pravent emnEEslwe bu“niﬁz arﬂ,ur Exnlosiﬁﬁs,

Enouah~a1f or owfgen 15- cormenﬂ i narc]} ta nurn & few '

&ent ci tha dois PorncL in cokgr El}u

peE
fug

e ;khw It il ba ngbe 'tqﬁt GGLinb virh sel l

-f@amﬁﬁﬁﬁi;h veaael fb})’ de'avntheais n gcnoﬂatnr {EE}

fﬂ_ﬁ#b{prﬁ?ig nith ﬂlvmenta u, ”1: ank GE? respESL vﬁlF#

'"nr otﬁer ﬁﬂﬂauinﬂua

ubﬂtnnuiﬁllj to sacure un*furm

13 ga8 lnntqa Eevarnl treut ﬁg zanﬂh.-

Thn sn1id5 ﬂﬂntﬂiﬂaa *n ag Efﬂth 18 fa&EEl EéE)? A

'*are ﬁanpinaﬁusly witﬂuraxn thruu@T a atanﬂpipe {EEJ afdt _ﬂ

ireturrea 0 cohlnm Eruw Llj Ba- praa*nuglv lndiuatﬂﬂ Ehua

uoﬁﬁplet*nﬂ" gvcle of dpﬁraﬁ*n B

"=frfﬁii'3, It ia nalntud ouﬁr cf c&ur.ﬁ Ehat Lik@ atanﬁpipe; R f:”

: :fEJG} {GBJ ﬂkahlﬁ:DE uruvi aﬂ aith LRpE Ante wbiaH a

;Eﬁﬂif -mateﬁia4 Md ae forced tn flu*f—dﬂ tHs matarial

;o nrevent 1t hron bridging gr

11~=rlrs.n.«1:'Izzw~rfnmf11 thﬂtr153
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af sush taps (51), and standpips (60} 1s pruvlﬂad Witk &
.'plurélity'uf saps (51). . ' '. .”
o ﬂafa}fiﬁﬁ bﬁﬂk tg Liae (2D} in communicafi@n
wibk' the coiing vessel (1), of cpurss, weluable e
tydrogarbop ol may be peosvsred bhrcigh this 1ine and
eubfeotac S0 pefinsment of various kinds, includlhg
-sondenaing, Misfilling. asd the 1iks, to redover gusoline,
. gas oll snd ﬁ:;mﬁily_gaggjﬁs nﬁﬂrncarbqﬂﬂr'&dnofding'fg
];=knd¢n-§éﬂ1ne“y pwadtlcé._ Ta a¢np111y the exp1anﬁtion nE

. tho pﬂesunt j“veﬁthr a TEll Leserlption of uﬂE bﬁst aqd

- uost ccarqnicwl udnn r a* vﬂaatinﬂ the va1 tllm hyﬂrmnarbana

:ln LLna f J na$ not haﬂn incluuei, far- thasa_awa wall knawn

'fh_ﬂnd urtcrsteué qy hhﬁ Ecmps ent D&Lruldum enpineerq. i

' Jamkingfﬁessel lI} the runatnﬂpr gPﬂsiﬂg ta ¥ﬁe wat&r

waaﬂ ae Eu J. ﬁne aala&é Drawn Iron the ﬂdtt@m uf ao;iqg

}

as in F*nura -I, lﬂtn 1ine {

but the -'... N

‘. ‘fﬁisuhﬂrgE Lutn una 5?} ap ) 1uw thn Fne Eulils frbm ?'

'Gdﬂﬁastéﬂﬂ “Esﬁﬁl {53 _ Tna aﬂyantagaa 01

'._%'vsssel El) to ?T

:.}thia m“ﬂifihﬁhiéﬂ uf Tbis nvantjoq BT Lﬂﬂ4 ﬂﬂt EDliﬂE

aaa-dirsatlg f“mm the combuatinn v anel ta Ehs ctkjng

Jthua Lnauranw an ampln hﬁﬂu Buppl? in thﬂ Lnning
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veagel and permitting operatlon 1n ssld woking _
-Qaasnl (1% without the:nccessiﬁy af preheating the oil
Befora 1T enkaré thoz sald vessgl. .

In Flgurc III B guil_ further nedificas lon .
of thls invaﬁuian hﬁﬂ bean ahoun in which the nnt gallds
contalning calie ave wlthdresr fror coklng veasel (1) vig
1inz ()0:, slxed w*th stomm, intraduccd tqrﬂugh 1ins {g?a}
and “tasnce caraucted to thﬂ wqter g2 vegoel Euaj vl-;rn.re.-r:"1
tlig stean Pbﬂﬂuﬁ Hiuﬂ tha Qhk¢ a5 she irert s¢¢1&5 pH!
psuge the WaLtew gaszrbnptipn-to take place. Gnliﬂs walch -
-_.&re withirawe from the waber gms vessel (42) Fh;nugh line {35}

‘in thie aodiricativn,’ may be slxed wita aiy introduced

- Z_Tbrough line: [ﬁEnJ aﬁ& neli?erud ta line (EEbJ,'Gi?p;arginé-f_

-'iito thc h tnam Df uombu*tlmn veaaei {bﬁw. In hpmbuation"
-.i;veasel {HE} masdr.if nnt all oF-tta Eﬁﬁ; en ihe spllds ia
:ﬂburnwd tn in“zﬁﬁ J*ahide 50 Taat thﬂ Thup ges, aﬁitlng ﬂrcm

lj;tn' vussgl i;ﬁ}, curtaing Littm?, Lf any, cgrﬂon munoxlde,

-'*;fThﬁ aﬂvaﬂtégﬂ bf t115 modif*ﬁation is that a P”EB;EP

'“'}quﬁnttty of heat 13 ma&e available for. the: ﬂPDJ=En per

-E;Pgund-of_carbon,buﬁggui=a4ha iret . 201ld powdared matariﬂi-

"33ﬁﬂoﬁiainlng.?ery little,?if any, @oké, BUT heated to o high -

;tauperature, La withﬂraﬁr thriugh 1ine (50) aqi’&alivéreﬂ
ot the w&ter Ee. ﬁuﬁ {n ] ag that the laEtE“:cdntains &
. mittura of” Eollﬂa dﬁliva“eﬂ ko 1t ﬁireaﬁl; o +ha ‘cokAng

© wajael, (1), anc, hc» sﬂl*ds Ja iwgred ta AT fram -

L pommatien: vessel. { 3}. . Instead of ﬂe_,ivermg all of - th.e L

”anl‘»s"iuﬁulne f“ﬂm ﬂﬂu watev £ae set (6BY. % “ﬂe S




: . sombunticn vasasl (53}, 'R portion of eeid sollde may b
“ . ﬁal;?ﬁred tu the coking ?eéael.ili via line {32al),- .
gan:?Elle& by valvs {32v), .
48 %o mparaflng qpﬁﬂitiana, the followlng - ;;-;>5
~=ﬁnndltlons'ara EElnsrined in ccklng veazcl (1): B ;?-
) Sread Aoange Prﬂfe“rcd Tanga
’?emgé¢afure - 900-3]100°F. _ __92=ﬁ9?R°E -
: Ffaééuné' . ' ﬁfﬁoéphericnnlﬂo PRIGH ”573p_?SiE&§i:
" Fopd Rabs {oin)  o.ge P T e R

CBalige-te O Raticc . - : R
te Guklrg Drun. . .} el L 1-3, =

'n.

e pttch;

:tgé

BrE ﬂs.foiluws' a _:M

Brw&ﬂ Rs nEE

':Et least ED“F nbo?c
_Water gag produser -
._“t@fnuﬂ&ﬁh“e a1 ﬂepenbn'

- BRt en molld dEwﬁ&l .-
Cweigzht P&T*D u
: E“D%“F, LR

SHperaTITS

Frekaiivs. o ﬁtmusahar* G 100 PEIE} R ,}"39 BhIE
GéidEnne Tims ... Vaplgs ml,«; produbth- IR0 w,ﬂquw
L ws LTS deadreds _ _ {faed rhte}

[

L FHIG TS p@unﬂa e aquarw ircﬁ gaug

%“Erunﬂs of. ail pﬂr m::uﬁ g+ 1F o pouvda af Eﬂllﬂs _?eaptOf

i_a-
I'::s

- o . #6924z
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With respoct to the condttlona malntalnsd in the
syntheéla gos generstor (62Y, they are as follows:

Sropd Bange . FPrefaerred Rango

Tamparaturé _ . lSOQ?*ESDDéF‘ o S 1590092£GG°E;

Freguure Atmogphe rle-—100 3EiG = 5—§0-35$G

" Ragio¥ of “gollde to _ . : oL
ghisan BeiBG - 35"159

_ To rucapltu?atr i Gf ¥j A method of prOMuning
synthﬂals gas auitable *nr age ag, feasd stoek 1n an operatiun
dealgnea to qyntheﬂiza hynracarhona Trom GO aﬂd Hycrogan has

herelnbetqra hacn set fnrtﬂ. Tha dutﬁtanding fa&tures

:.Extsnsiaﬂ Gf utilihg of ﬁrm.a oi na?urul
: reauuﬂces ﬂuppl ' . ) . .

;51 Thﬂ prdauﬂemEnw qf cohe In a° highly raactiv& stata;

. ' Thtﬂﬂ munifiaa*iurﬁ nftﬁm lnvantion h&va been ahnwn
in tha ardwlng ana “hcaa uoiif*catiana hava haretufore been

'Escrﬂue&, Ha ﬂiah.tn yoint auﬂ vhpt thara are uthar

'ﬂadifiuatiqnﬂ failing wlthin ths scupe qf ﬁhiw 1nvant1un and

iamnnm thﬂsa B tpa rﬁllowing, ta wit;

15 & hod T catinn of the design aiowun in Figur& 1

.-E_inJWh;Qh m pantion mf thﬂ natﬂriﬂl withdrawn frnm the burﬂinw

' ﬂischnrgea 1nto tHa waner E&s Aot 1a returneﬂ t“uﬁ::.

Jif?}ﬁﬁﬁﬁﬁg éfﬁéﬁi£@ﬁ_ %¥fﬁ§uﬁEslof’g;é§my
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tha burnlng BOND . _
2} A modifiaaticn in whicﬂ s6lids are wlthﬂrawn from
the cnher and pmaged to the weter ﬁas set, thense pasosd fron

the waser zas sut to-5She burnling zane and rhenoe a portion of

. thsa saljda aT'E withdrawn fror the burning aOﬂB arﬂ returneﬁ

vo tlie, coktng zong, while the remainder of tﬁe gollds. are

witnﬂrawr Trom ﬁ%& burniﬁg pons end passsd to - the water EZag ael.

””’fT_B}- 4 podifieatian Ln which & porticn 67 the. 3a1-¢s are

zone, thenna uithdrawr f:uﬂ the burn*ng aons nnL returned %o

-$ﬂe aoalng zonﬁ,\wnilﬂ angnhmr.gorﬁinn af the uifadlatlng
fsnllﬁa paaaea frar tha coking zunn ﬁireutl k3 %ha water #aa

 Eaet anﬂ uh@nua bacm_tv tﬂe coking zﬂne,

u,} A ’n::r"if wtijz: in whiﬁﬁ s 1 uass fﬁom the -
o _ i Y ‘”'*@as Bet hﬁn ﬂaaa iﬁ p&“t o thE """ Ki:.
Hidrhing. fun” ana fﬁﬁi“ﬂﬂﬂ tD tﬂe Gﬂking zone thﬂ pﬂrtion

?h_ol_&g_paaaing {rcn tha wate* aq set tuﬁ not tﬂ the;:-'

urnlng ane hainT returned N the Eﬂﬂing zone.frlim

p} A muiifination i which 2 par; of ‘he Bnllﬂs

'.ifjdithﬂbawn Frn ﬁhe caairg zona ara paaseﬂ a thi burring-

"_,uns thance PﬁSbEQ |0 Eqa Watar baa sau, therua PﬂEEEﬂ

aF

: tu hhe uoking Eﬂne, uhB purtion oP tha Eal CB w*thﬂrawn frnn

.ftha nuxin aoﬁa anﬁ nat paa&ac tio tha bur inp aang paaﬁins

.ta the watar ﬂas $eta ;"

_ b} A mgﬂifiuatisn in ﬂkich all aclids w*thﬂrawn
2. rﬂm tha cuklng_zcra pﬂaﬂ tn Ehg buvning BN ﬂlrbatlv whila

;t_ﬂﬁor*du'witndﬁawn Trom h il burniﬂﬁ zonﬁ pass&g

_ *1Mﬂﬂi§tqlf ta the coklnﬂ aune Wnile +be rena_nder af tke
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solide withérmen from She burning zone passes mnoieta_y to
the coking zone vis the water gas est.

T}” A modificaﬁion in whish a partion nf “the snli ds
.withdrawn'fium the  ogking zone DROESS immaﬂ;ataly to the
burning zone Dut the remalodgr of the selids withdrawn from
$he goklng zome pasess medliatsly to tha burnlng sone vle the

water zes wet; whils 811 of %he solids wlbidrewn Irom the

burning znns'vaaﬁ 1mmeﬂ1&tély tp The =ooking sons.
8Y A modificmiiar In whlch tiae totel s0llde WIThGTawn
From the cdkinp3zon¢ ﬁasé mediﬂt?ly to tha hurhing Zone vis o

_?%ﬁ:“?hu water [ee - aat and. ars “aturnea.frcmithﬂ_burning'zona

o .::flrL..inmamlauelF tu uhs cakan* zonea._g'
It hili bﬁ aﬁﬂaratoaﬂ thmx Jn tbﬂ uiFhﬂ mcdlficﬂtionn

.whieh are ahﬂmnrlzud in wurds immﬂd1a¢ely auqva thnb, DF GGU“BE,

tha aulids famaln resiaent 1n thu resnective EOHEE *or A

'Bufliciant perioﬂ Df uiTE Pﬁ accumplish the puﬂpasé for whlch

:thev are ﬁpl veran Ea the aevera4 ‘gimee: TOr example, they

remﬁlﬁ rasiﬂmnt w tna t&rning gone . Par a suf?lclent nerinﬂ

ot uime E 'affent'the iﬂEiTE Oagrﬁﬂ Gf tapning ‘and tkey ramaln
.:rcsiﬂent iﬁ a1 ‘weter raa zonc Par E SuifiDiEﬁt “period of" time

_ “to Ef?act the raou*reﬂ de pree of converslos teXing place
;;_ . _: : in tﬂit money OF thﬁ glght medifioations ﬂesé“i%éﬂ T words

immeaiate;y hepeuuforc, Thoge wodifinaﬂiara numbarei 1 -;, 5,

6 nre prafa;rad aver the others beoewss of tha Fact
- Ghaj'"ha watur ga8 EEt ean be mﬂiﬂtalned at a. nigber tempenaturc
. th-m B&.‘I ‘?.ThE‘ cnler. ' : ) P

Htﬂﬂruus ﬂthar mmﬂlflcaﬁiﬁna af thma nvanxion nay be

”';rade Wy thoae . ak*11eu 4 Sty v wishout &amartlng rram nna

H”Hp+rit theremft
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Certificd 1o be the drawings reforrad t6
fit tha secification Iereunio onnexad,




Certified 4o be the dranvings: veferradfo
#1 i specifization heramin arnered..
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