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Thisinvention relatestoimprovementsin 
a processand apparatusfortreatingpetro 
leunoil,andrefers more particularlytothe 
converting of relatively high boiling point 
oilsintooisof alowerboiling point, 
Amongthe objects of theinvention are 

toprovideaprocessinwhichoilsofdi?erent 
Characteristics are separately treated and 
permitted to vaporize in a Common retort 
while being maintainedin Separate bodies; 
to provide a processin which Selegted p9 
tions ofthe ünvaporizedoistogether with 
therefuxcondensatewillberetreatedinthe 
hottest portion ofthe heatingstage;to pro? 
vide a process whichis?preferably operated 
under Substantial presSüre,and ingeneral 
to provide a process and apparatus of the 
character referredto? 
The singlefgureisa diagrammatic side 

elevationalview of the apparatus?Refer 
ringto the drawingsat1and2areshow? 
sep?rate heatingcols mountedinsidefired 
furnace3,thecoil1 being positionedinthe 
Coolest part ofthe heating@hamberthrough 
whichthe partialy ?eá gases pass?At 
3°isshownanexpansionorvaporizingcham 
Uer havingpositionedthereinashaloy pan 
ortray4,Connected with the chamber 3° 
byvaporline4°isdephlegmator5whighin 
turnisconnectedbyline 6towater condens 
ingcoi7positionedin a condensingbox_8, 
The dischargeendofthe coilisconnectedby 
line9toreceiver10 whichisequipped with 
a pressuregauge11,liquidlevelgauge 12, 
pressure relief valve13andaliquid draw 
ofValvel4? 
Returning now to the treatment of the 

ois charged to the system,crude oilor oil 
Containinga.gonsiderable quantity of rela? 
tivey?Volatile constituents is charged 
thronghthe ine15controled bythe valve 
16andiscirculatedthroughthe coil1 where 
initisraisedto a conversiontemperature,or 
toatemperature?t which the ighter frac 
tionsareseparated? 
,This heated oil passes from the coil1 
through thepipe17controled bythevalve 
18intotheshalow pan4 positionedin the 
upperportion ofthech8mber3,Inthispan 
the oiis_colected,2nd havinga relatively 
largesurface exposedforevaporationis re 
ieyedofitsight_volatiefractions? 
Conversionis further facitated by heat 

rising from the oi body containedin the 

kwer portion ofthe chamber,as wilhere-55 inafterbeexplained, 
The_unvaporized productsare drawn of 

fonthepan4throughtheline19controled 
bythevalve20andaredirectedtothelower 
leg5°ofthe dephlegmator5,Thevoiatile60 
f?c?onswhigharereleasedfromtheoipass 
9f throughthe vaporline4°andaresub 
jectedt2arefuxingactioninthedephlegma 
tor5,?nthisColumn_thereisseparated out 
theheaviegorhigherboingpoitfractions65 
which drain down?into the legof the de plegmatorandgolectwiththeunvaporized 
oil drawn of_through the ine 19.These 
Combined products are recycledthroughthe 
drawof?pe21andpump22beingcharged?0 
tothecgil2mountedin?he heat?gchäm 
ber of the furnage?These ois bei?g ofa 
?Ogerefractorycharacter,aresubjectedtoa 
highertemperatureto produce the desired 
CO]VB]"SlO?1? - 

Thedischargelineortransferline28from 
thecoil2connectswiththechamber3°andin 
troducestheheated9ilintothelowerportion 
9ftheghamber3°whereitcolectsinabody 
belowthepan4? 
Thetemperature ofthisoilishigherthan 

thetemperature oftheoilinthepân,andas 
8 COnSequencethereistransferred totheoi 
in the pan 4 considerable heat which in 
Creases the distilation thereof. 
Thechamber&°isequippedwithadrawof 

lne24controledbyayaye25andtry-cocks 
26for ascertaining the liquid levelin the 
chamber? · 

Thevaporseyolyedfromthetwooilbodies, 
thatistheoilbody containedinthe loyer” 
?ortionofthech$mberandthat positionedin 
the pan4?assofthroughtheconmon_vapor 
line4",andaredephlegmatedintherefuxing 
colun_5from which_the_Separatedrefuxis 
recycled,as explained?The dephlegmated 
vaporsrisetothetop of?hecolumna?dpass 
overintothe waterCondenser,thencetothe 
?ceyer wheretheyare colectedas liquid 
distiate? - 

The pressure on the systen maybecon 
troled bythevalvesinterposedinthe ines 
Connecting the Separate stages,or uniform 
DresSure_mantainedog theentiresystem by 
meansofValve i3onthe receiver? 
By means Qf the process explained,the 

Crude oi maybefrst topped torelieveit of 
its lowboingDointfractionsbycirculation 
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throughtheeoi?,andthgunvaporizeqpr9d andin mantäning?ina separate body 
ucts recycied and Cracked undersubstantial 
?° inthe Coil2and yaporizing cham 
er 3°? 
The presence ofthe ois of diferentchar 

acterduringtheirconversioninthechanber 
3",andthe Gombinationofthe vaporsduring 
the dephlegmating and Condensing action 
producesablendeddistiliate which Contains 
the desirable portions ofthetop crude and 
the cracked heavierproducts?Control may 
behaduponthesystentoregulatethechar 
acterandquantitiesofthediferentfractions 
toproducethedistilatedesired, 
Atherpometer orothertemperature reg 

isteringdevice maybeinsertedin thetop of 
the dephlegmatorin orde to register 8tal 
timesthetemperature ofthe vapors passing 
overtothereceiver, - 

Bytreating Mid-Continent_crude andre? 
runningitinthe manner explained?agood 
qualitydistiate havingagrayit?9ffrom 
48°to 52°Bauméwasobtained,while pres 
suresrangingfrom50to200poundsandtem 
peraturesfrom700°to900°F,inthecrack 
ingcoitube weremaintained? 
Iclaimas myinvention: 
1,In anapparatusfortreating petroleum 

oi,the combination with separate heating 
neanspositione?inafurnace,8V?porizing 
chamber Containingmeanstherein for main 
tainingtheliquidintroduced fromeachsep 
arate heatingmeansin separate boies dür 
ingvaporization,dephiegmatingandcondens 
ing1neansconnectedtothe vaporizingcham 
ber,and meansforrecycingthe refux con 
densateandthe unvaporized portionsof one 
ofsaid bodiesfrom thevaporizingchanber 
forretreatmentinone ofsadheatingneans, 
2.A process of treating hydrocarbon oi, 

consistinginheatingthe oito a(onversion 
tenperature,inmaintainingtheoilin8shal 
lowbodyina Conversionstage,in recycling 
the unvaporized portionsfrom said shalow 
bodyforretreatmentunder highertenpera 
tureconditionsthan theinitia treatnent?in 
passingthe recycled heated oito Said Con 
versionstage andin maintainingitinasep 
arate body therein,in dephlegmating the 
vaporsissuingfrom both of saidoil_bodies, 
incondensingtheresultingyaporsandincol 
iectingthe Fesulting distiate, 
3.A process oftreatingoi,Consistingin 

passingtheoiLin a.coi through 8 heating 
zone,wherein the oilisheated to a Conver siontemperature,in dischargingthe prod 
ucts of conversion from said Coi intb8 va 
porizingzone,wherein?they?re maintaingd 
inarelativeyshalowbody,incontinuousiy 
withdrawingthe unvaporizedoifrom said 
shalow body,in returningitto aseparate 
coilwhereinitissubjectedto a highegtem? 
peraturethanthattowhichitwassubjected 
intheinitialcol,indischargingtheoifrom 
said second coil,intosaid vaporizing Zone 

theren,? dephleg?tingthevaporsissuing 
fr9mboth 9fsaidoibodes,inreturningthe 
refux condensate?resulting from such de 
1?iegmationtosaidsecondcoiltobetreated 
therein?together_with the unvaporized por 
tionsofoilwithdrawn fromsai?shalow oil 
body,in Condensing the vapors resulting 
from the,dephiegmation andin colecting 
theresultingdistiate, - 
4,A,progess oftreating hydrocarbon oil, 

consistingin heatingthe oi in a primary 
heatingZoneto a_conversiontemperature in 
passingtheheatedoiltoaconversionchamber 
wherei?itismaintainediQarelativeyshal 
lowbody,inwithdrawingtheunvaporizedoi 
fromsadshalowbody,inreturpingitunder 
an appied pressureto asecondary heating 
Zonewhereinitissubjectedto 8 highertem 
perture than that maintainedin Said pri 
mary heatingzoneyin passingthe oilfom 
Saidsecondayheatingzoneintosaidconver 
sion Chamberandintheremaintainingitina 
Separate body,inCOmninglingthevaporsis 
suingfron both ofsaid bodies ofoi,inde 
phlegmatingthe commingled vapors,in re 
turping the resuiting refux condensate to 
Said Secondaryheatingzone forretreatment 
therein,in gondensingthe vapors resuiting 
from suc dephlegmation andin coiecting 
the resulting distilate, 
5,Aprocessfortreating hydrocarbon oil, 

consistingin heatingastreamofchargingoil 
to agonversiontemperature,inthen deliver 
ingtheheatedoitoaconversonzonewhere 
initis1uaintaine?inashalowbody?insimu 
taneousy heatinga Separate stream of oil 
toahighertemperaturethanthattowhichthe 
frststreajssubjected,incollectingheated 
9ifro?saidsecon?streaminabodywherein 
itisnaintainedin heattransferrelation,but 
Out of physical contact with the oiin said 
shalowbody,iQtaking of Vaporsevolved 
fronbothofsaidbodiesofoifo?dephlegma 
tion and condensation? 
6,A pr9cess for tgenting hydrocarbons, 

Consistingin p&ssingchargingoithrougha 
heating coi wherein itisraiseato a con 
yersion tepperature,in transferring the 
heatedoifrom saideoito anealargedre 
action Zone wherein the oi accumuiatesin 
a shalow body,in simultaneous passing 
asecondstreamofolthroughasecond heat 
ingcgiwhergi?saidsecondstream_ofoil? 
raised to a higher temperature and the oil 
passing thrgugh said?frst heatingcoil,in 
golegtingoifrom_saidsecond heatingcoil 
ina bodyseparatedfrom butin heattrans 
?errelation_withtheoiin_saidshalowbody, 
intakingof vaporsfrom both ofsaidbodies 
ofoil for dephiegmation and condensation 
?ndin_unitingrefu?condensate separated 
from the_vQpors andliquid oi withdrawn 
from saidshalow_body of oito formthe 
stream ofoilpassedthroughsaidsecondcoi, 
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7,Aprocessforcrackinghydrocarbonois 
Comprisingseparately heatingindependent 
streams ofoil?o?elativeyhigherandlower 
temperatures,independenty deliveringthe 
oilheatedin Saidstreamsto8 reactionzone, ?naintainingthe Separateyheatedoisinin 
dependent bodiesinsaidreaction2One,tak ingofconverted productsfromsaidreaction 
Zone,maintaining8 Superatmospheric.Pres 

10 sure on the oilundergoingtreatmentin the 
proceSS.? 8Aprocessforcrackinghydrocarbonois 

3 

comprising Separatey heatingindependent 
streams ofoitorelaivelyhigherandlower 
temperatures,independently deliveringthe 
oi heatedinsaidsöreamsto areactionzone, 
maintainingtheseparately heatedoisinin 
dependent bodiesin Said reactionZone,sub jectingcommingledvaporsevolvedfromsaid 
independentbodiesofoiltorefuxcondensa 
tion,and unitingtherefu?gondensgtesep 
3ratedfromthévaporswiththe oilbeing 
heatedin one of said streams, 
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