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Thisinvention relatestothe conversion of hy? 
dr0CarbonS forthe production ofgasoline ormo? 
tOr fuelandis Concerned particulary with Cer? 
tain novelimprovementsin Combination Crack 
ing and coking processes. 
Theinvention Contemplatesa method of proc 

eSSingraw Chargingstock,such as Crude petro 
leum,to Ultimateyieldsofgasoline ormotorfuel 
aS WellaS forthe prodUCtion Of a,residUal liquid 
fueland Coke,InaccordanceWith theinvention 
the COking operation is appied to the residual 
COnStitUents Of the CrUde petroleUm and the 
CrackedresidualmaterialderiVedfromthe Crack? 
ing Operation which constitutes the material on 
Which the least advantage is obt8inable through 
Cokingis reserved for the production of aliquid 
fuelproduct. 
?n the COking of tOpped orreduced Crude rel 

ativelylessgasis producedthanin the Coking Of 
crackedresiduesand furthermore,the distilates 
Obtainedin the Coking Of the topped Or reduced 
Crude are lessrefractoryand betteradapted for 
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Cracking for Conversion into gaSoline than are 
the distillates producedin Coking Cracked resi 
dues,Furthermore,Cracked residUes poSSeSS 8 
higher Specific gravity foragiven Viscositythan 
topped orreducedcrudesanda consequent high? 
er CalarifiCValue?TnaCCordancewith theinVen? 
tion,therefore,the cracked residuesarereServed 
forthe production ofliquidfuelwhilethe topped 
Or reduced Crudeis Subjected to COking? 
?n practicing the inVention the Crude petr0? 

1eumisfractionaly distiledto obtainaresidue 
andsuchadditionalfractionsas may be desired, 
including 8,fraction Suitable for Cracking,The 
Cruderesiduumissubjected to Cokingforimme 
diate Conversion into Ultimate products.,FraC 
tiOns prodUCedin the COking Operation88WellaS 
Straight run fractions are Subjected tO CraCking 
and the Cracked products fraCtionated to obtain 
a condensate,The major portion of this Con 
densate is Subjected to reCycling Cracking while 
a minorportionisSeparatelyheatedand Utilized 
to aCCOmplish the Coking of the Crude reSidUUm 
Stock, 
In a preferred embodiment Of the inVention, 

the topped orreduced Crudeisintroducedinto a 
fractionatorinWhichthe VaporsfrOm the COking 
operationaresubjectedto dephlegmatiOn OrfraC 
tionationandthe reSUlting UnVapOrizedreSidtIUm 
and heavyrefux condensateis directedintothe 
coking Zone,or combined directly with the hot 
productsfromthe heatingZoneinwhichiSheated 
that portion of the cycle CondenSate employed 
to aid in the coking operation,Distillate ob-55 vaporsseparatefromresidue? 
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tained frOm the fractionator of the Coking Oper? 
ationisintroducedintothe fractionatOrin Which 
the Vap0rs frOmthe CraCking OperationsarefraC 
tionated So that Constituents from the Coking 
Operationare COmbinedwithotherCrackedfrac 
tiOnS to form a,refiux condensate,a,portion of 
Whichis heatedand directed t0the C0king Zone 
While the other portion is SUbjected t0 a re? 
Cycling Cracking Operation? 
In aCCOrdanCe With the inVention nOrmally 

gaSeOUs hydr0CarbOnS,partiCUlaryC3andC4hy 
dr0Carb0nS,8rerec0Veredfromthe Cracked prod? 
UctSandSubjectedto polymerizingandreVersion 
reaCtionst0gether with hydrocarb0n Oil Under? 
going Crackingin the Complete process Soasto 
thus inCreaSe the yield of liquid products par? 
ticularly in the gasoline Or motor füel boing 
Kange? 
Forthepurpose ofmorefulydisclosingthein 

Vention,reference is had to the accompanying 
drawing Which is a,fow diagramiustrating 8 
particular embodiment of the inVention? 
Inthe apparatUsShOWn in the drawing,Crude 

Oil,8fter beingheated by heat eXchange With hot 
pr0ductSOf the pr0CeSS,0r Otherwise heatedt08 
deSired distilingtemperature,isintroduced bya 
pump 0 to a distilingand fractionatingtower 
??ThetoweriseqUipped withSuchfractionat 
ingelements andSUch Cooling orrefuxingmeans 
8S may be neCeSSary t08CCOmplish the deSired 
fractiOnation of theseparated Vaporsanda,plu? 
rality of trapout trays,as 12,13 and f4 maybe 
proVided for the COieCtion of SUCh fraCtions aS 
are desired?UncondenSed vaporspasstoa,con? 
denSer COil f5and the distilateis collectedina 
receiving drum Or gas Separator 16?Typical 
fractions colected in the fractional distilation 
are:gas Oil Colected in tray ?2,kerosene col 
1ectedin tray 13,naphtha colectedin tray?1&, 
anda,naphtha OrgaSOline distilate Colectedin 
receiver#6. 
Lines 7,48and 9 extend respectively from 

trays 12,13 and 4 to 8 manifold Iine 2? and 
pump 2f by which any or al of the fractions 
from trayS 2,?3 and 4 may be Conducted 
through aline22to a heatingcoi23positioned 
in 8,heating ZOne Orfurnace24adapted to heat 
the 0il t0 a Cracking temperature,It is fre? 
QuentlydeSirabletorecoverakeroseneor burning 
Oil fraCtion from the CrUde to be marketed as 
Such and aline 25is indicated fortheseparate 
removal of this fraction?The Cracked products 
from heating COil23?88sthrougha,transferline 
26t0are8ction chamberorseparator2Tinwhich 

TheSeparatedVa? 
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porspassto afractionatingtower 28 whichis 
equipped with conventional fractionating ele? 
ments and with Such Cooling and refuxing 
meansasmay be desired,RefuxCondenSateis 
drawnfromtower28throughaline29andis d? 
rectedbya pump39throughaline31t0a heat? 
ing coil32 positioned in a,heating ZOne Or fUr? 
nace33 adapted to heat the Oilto a Cracking 
temperature?The cracked products paSS from 
thecoi132throughatransferline3?t0the Sepa? 
rator orreaction chamber2T. 
Theline3f hasabranchline35whichextendS 

to a heatingcoi136 positionedin a heating ZOne 
orfurnace37 whichis adapted t0 heat the Oil 
to a cracking temperature?A portion Of the 
refiux condensate is directed throUgh this line 
35tothe heating Coil36 whereinitis heated t0 
a cracking temperature and paSSed thenCe 
throughatransferline38to a Coking drum 39? 
It is desirable to passthe major portion of the 
refiux condensatefrom tower28to the Cracking 
coi132 and utilize as Smalla prop0rtion aS p0S? 
sibletoaidinthe coking operation?The exact 
amount reguired for coking depends upon the 
temperatureto whichthe Cycle COndenSate Can 
be heated in coil 36 without Coking trouble 
thereinorinthetransferline and the tempera? 
turedesiredtobe maintainedintheCOkingdrum? 
It is recommended thatabout 20%?30% Of the 
condensate beusedinthe coking operation,thuS 
1eaving 79%—80% for paSSage to the CraCking 
coi132?Vapors from the Coking drum paSS 
through aline 49 to a fractionatingtower 4f 
whichis provided with conventionalfractionat?? 
ingelementsand with such Cooling orrefUXing“ 
means as may be neceSSary to aCCOmpliSh the 
fractionation deSired? 
Hottoppedorreducedcrudeis drawnfromthe 

crude fractionator f1 through aline 42 andis 
directed by pump ?3 into the tower 44 to de? 
phlegmatethevaporstherein and toreceivethe 
additional heat as welasto efect Vaporization 
of constituentsin the crude reSidue whichit iS 
not desired to subject to the Coking Operation? 
Atrapout tray 44is provided for colecting the 
resuiting mixture of unvaporized Cruderesiduum 
and refiux CondenSate?The mixtUre iS With? 
drawnthroughaline 45and directed bya,pUmp 
?6tothe Cokedrum39 ort0thetransfer line38 
so asto be thus Commingled with the heated 
products from Coil 35 for COking in the COke 
drUm? 
A]ine??extends fromthe b0tt0m Of thetOWer 

? for withdrawing the extremely heavy COn 
denSate Which may precipitate therein beloW the 
trapout tray3°,Inthe Coking operation a Cer? 
tainamOUnt of heaVy material Gf8 highly pOly? 
?nerized CharaCter and of a more Or leSS tarry 
nature may be Carried of with the VaporSandit 
is advantageous to fractionate out this material 
and withdraw it to ConstitUte a portion of the 
?iquidfueloilproduct of the complete C0mbina 
tion proceSS?A CrOSS-0Verline 48 may be pr0? 
Vided SO that in CaSes When it is not desired 
t0 Segregate this primary or tarry COndenSate, 
it may be Combined With the Crude reSidt1al 
StockWhichis Conducted bythe pump 46 t0 the 
transfer line38,In the latter Operation either 
the tray ??is Omitted from the toWer 4t or the 
Combined reSidue and refiux Condensate is per? 
mitted to overfow the tray and Collect in the 
bottOm of the t0Wer and Suction may be taken 
by pump ?6throughlines &5,?8 and 47 so asto 
drawthe mixture Ofresidue andCOndenSatefrom 
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thetowerand combineit with the hot products 
from heating Coil36for Coking? 
Uncondensedvaporsfromthetower 44 paSSto 

a condenser coi149 andthe distillateis Collected 
inthereceivingdrum orgaSSeparatOr50 haVing 
agas1ine5f andadistillateline52,A pump53 
conductsthe distillate from the aCCumulator 50 
throughaline 54to thetoWer28S0thatthe dis 
tillate may berefractionatedin thetowerandS0 
that the cOnstituents from the COking Operation 
whichareadapted for further Cracking may be 
combined With,and CohstitUte a,part Of,the re? 
fiux condensate Which is separated Out in the 
tower 28,While ighter constituents may paSS 
overhead With the Vapors frOm the tower? 
Thegases Withdrawn from theacCumUlator 50 

throughline 51 maybe plaCed UnderC0mpression 
andthe COmpreSSed Constituents directed to the 
evaporator 2T Or t0 the fractionator 28SO that 
normallygaSeous hydrocarbons,adaptedforpol? 
yrnerizing Or reVerSion reactionS,may be re? 
tainedin the SyStemand COnSerVed fOr reaCtion 
88,Will preSenty be explained?A CompreSSOr 
$5isshownwhichwithdrawsgasesfromaccumu 
18tor 55 throughline5í and Which may Conven? 
ientlydirectthe CompreSSedconstituentsthrough 
a,line.56 thence to the line 54 leading to the 
tower 28,Insome caSesitis desirabletoinsert 
8 COOler in the line 56and release the ighter 
gases remaining uncondensed after Compression? 
bythe pump 55and passto thetower28orsep 
arator2? Onlythe CompressedliquidconstitUents? 
?n an alternative method of handling the gas 
fraction from the accumulator 50,the gas line 
5f is pr0Vided With a connection 57 1eadingto a 
CompreSSOr 58 by WhichthegaSesare directedto 
an abSOrber t0Wer 59,The absorber tower is 
provided With 8,Suitable abSOrbing menstruum, 
SUch asa,portion Of therefiuxc0ndenSate from 
tower 28 Which haS been SUitably COOled or oil 
frOm Other Sources as is hereinafter explained? 
UnabSOrbedgases leaVe the tower 59throUgha 
line 69 and the menstruum Containingabsorbed 
10rmally gaSeOUS hydroCarbons is WithdraWn 
through a,line 64 bya pump 62Which may Con 
VenientlydischargethemenstrUUmandabsorbed 
gases into the line 54 for paSSage to the tower 
?8?SinCe the nOrmaliy g8SeGuS COnStituents 
whichare handed bythe CompreSSOr 55consti 
tutelighter ConStitUentsthanthe distillateWhich 
iswithdraWnthroUgh line 52,itisoften desirable 
to introduCe the lighter fraction into a,higher 
Pointinthetower23thanthatat Whichthe Con? 
denSate paSSingthrOUghline52iSadmitted but 
for ConVenience the C0mpreSSor discharge line 
56 has been ShOWn aS C0mmUnicating with the 
COmmonline5°?Similarly,themenstruumwith? 
draWn from thetOWer59 mayalso beintroduced 
intO a diferent point in the tower 28,instead 

?0f being COmbined with the distilate entering 
through line 54, 
Residue frOm the reaction chamber or sepa? 

ratOr2TispaSSedthrough aline 63 andpressure 
reduction Valye64tc afa8h chamber65 Wherein 
the reSidUe is flash-distilled Under its contained 
heat and With the aid of steam or otherstrip 
Pinggasif desired?The flashedresidueisWith 
drawn thrOUgh a,ine 66to constitutethe liquid 
fuel Oi product Of the proCeSS?This product 
may be blended With the tarry product with 
drawn frOm toWer 41 thrOUgh ine 4??The 
fashedVaporspassfromthechamber 65toacon 
denSer 6T andthe distillateiscolectedinare 
Ceivingdrum orgas Separator 68?Thisdistiate 
may be refuxedin thetower 28oras shown it 
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may be directedbya pump 69througha,ine 70 
to the tower 41 for refractionation therein,to 
gether With the Vaporsfrom the coking opera? 
tion?Inthis Waythe lighter Components of the 
fiaShed ConStituents are combined with Con? 
StitUents from the COking Operation as Well as 
With any COnStitUents from the CrUde residUe 
Which may haVe been Vaporizedin thetower 41 
for paSSagetothe tower28and finalyfor Crack 
ingintherecyclingcrackingCoil32,While heavier 
COmponents maybe Combined With the constitu? 
ents passingto the Coking Zone?The ine T0 is 
DrOVided Witha,branch Iine ? SO that a p0rtion 
of the fasheddistillatemaybedirectedtoa CoOl? 
ing Coil?2 and passed thence throUgh a,line ?3 
to the abSOrber tower 59 to Constitute the ab 
SOrbing menStrUUm therein? 
The uncondensed vapors from the tower 28 

D8SS to a,COndenSer & and the reSUlting distil? 
lateisCOileCtedina receiving drUm Crgassepa 
ratorT5 havingagas outlet 6,Distilate from 
theaccumulator ?5 may be directed by pump ?? 
to a,rectifying tower ?8 Which is proVided With 
COnVentional fraCtionating elemen?S and with 
Suitable heating or reboiling means as wellas 
COOling orrefU?ing meanStCaCCOmplish the de? 
sired stabilizing of the distillate,The rectified 
distiIIate product is Withdrawn through line 9, 
The OVerhead fraction from the toWer ?8 Which 
Consists eSSentially of normallygaSeOUS hydro 
carbons passesto a Cooling or condensing coil89 
thence to a,distilatereceiver 81,The tower ?8, 
condenser 80andaccumulator8fare maintained 
Under Suitable superatmospheric preSSUre to aC 
complish the desired rectification of the disti 
late?Lighter gaSeOUS COnstitUentS,partiCUlarly 
methaneandhydrogen,areremovedthrough line 
82 While higher bojing normally gaSeOUS·COn 
stitutents,particularly Cs and C4 hydrocarbons, 
arecollectedasaliquidintheaccumUlator8f. 
Normalygaseous COnstituents,partiCUlary C3 

andC4 hydrocarbons,8re Withdrawn from the 
accumulator 8? throUgh a line83 by 8,pump Or 
compressor84 havingadischarge ine 85 which 
Communicates with the Cracking Coil23 0r With 
theline221eadingtheretO Sothat Such normally 
gaseoUs Constituents may be COmbined With the 
straight run distillate Which is being-Subjected 
to Cracking in the coil 23 to 8CCOmplish p0ly 
Imerizing and reversion reactions therein,The 
1ine 85 may be provided with a,branch line 88 
sothata portion of the normalygaSeOUS fraC 
tion,or the entire fraction in lieu of directing 
such,fraction to the Cracking COil 23,m8y be 
introducedinto the Iine 3f and Combined With 
the cycle condensate being SUbjected to Crack? 
ingin the heating coil32 and thUSSubjected to 
polymerizingandreversionreactionstherein?The 
ine85mayalsobe provided with another branch 
Iine87 extendingto theline35Sothat a portion 
or al of the normallyg8SeOUS fraction may be 
combinedwith the condensate WhichisSubjected 
to Crackingin the heating Coil36to aCCOmpliSh 
?olymerizingand reversion reactions therein aS 
welasin the Coking drum33? 

It issometimes desirable to Subject the nor? 
maly gaseous fraction to a Separate thermal 
treatment prior to Subjectingit tO reVersion re 
actionswith normaly liquid hydroCarbonSand 
to accompish this purpose line 85 may be pr0? 
vided with anadditional branch line,88 Which 
1eadstoaheating coi189 positionedina heating 
Zoneorfurnace90 adapted to SUpplythe neCeS 
saryheatto accomplish the desired pyrolysis of 
thehydrocarbons,Atransferline941eadstothe 
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3 
transferline22sothatthe products of pyrolysis 
frOmthe CraCkingand polymerizing maybe COm? 
binedwith thestraight run condensate andsub 
jected t0reaction therein in the heating COil23, 
The Iine 9f isshoWn Witha,branch line 92 Which 
communicateswith theline31sothataportion 
oraII of the products of pyroysis from the COil 
89 may be combined With the Cycle CondenSate 
andsubjectedtoreactiontherewithinthe Crack? 
ing coi132?The operation inthe cracking coi 
23 in single pass with respect to the liquid Oil 
chargeto the coil while the Cracking Coil32iS 
recycling with respect to the liquid Oil Charge; 
both of these Cracking coils are reCycling With 
respect tothe cycling of normallygaSeous hydro 
Carb0nS. - 

In practicingtheinventionthe fractional dis? 
tilation of the crude oilmay be COnducted at 
approximatelyatmospheric preSSure oratSUper? 
atmospheric pressUres SUch as 25to 125 poundS 
with temperatures in the bottom of the fraC? 
tionator 1# offromabout500°F,to 700°F.,the 
exact temperature depending uponthe extent of 
distillation desired?Forexample,whenitis de? 
sired toseparate out agas oil Cut in the tower 
11forsubsequent Cracking,arelativeyhightem? 
peraturesuchas650°F.or 700°F.oreven 750° 
F,may beemployed,Whenitis desired to dis? 
tiIl of only naphtha,and kerosene in the tower 
1f,1ess heating of the crude oilis required for 
the distilation in the tower ff,and the gaS Oil 
·fraction desiredfor Cracking may be distilled Of 
from the cruderesidueinthetower 4f bymeanS 
of the hot vapors from the Coking Zone?The 
cokingdrum39 andtower 4f areordinariy held 
atsuperatmospheric preSSures Ofab0Ut 25t0125 
pounds?The condensate in heating Coil 36 is 
heatedtotemperatures of900°F.to1100°F.Un? 
der pressuresof 100to400poundsand delivered 
tothe cokingdrum39for maintainingtheresid? 
ual stock thereinat the desired COking temper? 
ature?The Vaporsleavethe CokingdrUmattem? 
peratures ofabout800°F,to 900°F,The tem? 
peratureinthe bottom of tower?iapproximates 
700°F,t0820°F,thetemperatureadjaCent the 
tray ?,when used,being Somewhat lower than 
the bottom temperature,The temperature at 
thetop of4 may beabout 500°F-700°F.,pref? 
erably600° F?790°F,Temperatures of 950°F? 
t01200°F.11nder500t02000 poUnds preSSUreare 
recommendedforthegascracking Oil89?Tem? 
peraturesof900°F.to1100°F,under200to1000 
poundspressurearerecommendedforthesingle 
pass cracking coi123 and temperatures of 900° 
F.to1100°F.under 200to 750poundspressure 
fortherecyclingcracking Coil32?High rates of 
Cracking per pass Suchas rates of 20%—30%,aS 
measured by Conversion into 400° F. endpoint 
gasoline,are recommended for the single-paSS 
Cracking coi23 While the rates of Cracking per 
pass in the recycling Cracking Coil 32 Will be 
generalylower,suchas15%?20%?Thereaction 
chamber andSeparator 2? Should be held Under 
209t0400 pounds preSSure With temperatures of 
750° F,t0850°F.at the bottom of the Chamber 
andtemperatures of 700°F.t0800°F.inthe top 
of the chamber,The fractionator 28is prefer 
8bly held Under approximately the Same preS? 
Sureasthat of the reaction Chamber With tem 
Deratures of 700°F.t0800°F.inthe bottomand 
temperaturesof400°F.to550°F.atthetop,The 
receiVing drum T5 Should be held Under rela? 
tiVely high presSure SUch as200poundsoreven 
higher,to inSure thata,minimum of C3andC4 
hydrOCarb0ns Will be released with the lighter 
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gasesthrough thegas Iine T6 and So that there 
Will be a maximum retention Of the C3 and C4 
hydrocarbonsinthedistillate Whichis paSSed t0 
thestabilizer 78?Thetemperature-preSSUreCOn 
ditions for Stabilizing thegasolinedistillate will 
Vary With the partiCUlar stabilized prodUCt de 
Sired but generaiy speaking the stabilization 
ShoUld be Conducted Under preSSUres of 200 to 
400 pounds With bottom temperatures of 350°F. 
to 400° F,and top temperatures of 100° F,to 
200°F??nthefashdrum $5thePressureshould 
bereduced to withina rangeof25to 100 poUnds, 
With temperatures of 790°F,to800°F.therein, 
TheabSOrber59 ispreferabiyheldunderpresSUres 
as high as 200 pounds,preSSUres of 220 t0250 
pounds being recommended,at normaltemper? 
atures orat temperatures of 100° F.to 120° F. 
In atypical example of the inVention,Crude 

Oilis fractionally distiledtoreCOVeralightgas 
oline product collected in receiver 16,a,heaVy 
naphth8 fraction,ColeCtedintray f4,haVingan 
initial boing point of about 250° F,to 350° F. 
andan endpointof aboUt500°?.andakerosene 
fraction withdrawnfromtray 3,TheCruderes 
idue Cont8iniQggas Oi constitUentsisintroduced 
int0the tower ?f wherein the residueisfurther 
heated and V890rized So that gas0i Constituents 
from the Crude pass overhead from the tower 
andare COllectedas distillateinreceiVer5??The 
UnVap0rizedCrudereSiduUm combinedWith heaVy 
refUXCOndensateis WithdraWn from tray ??at 
atemperature of 769° F.and COmbined With the 
hOt products leaVing Cracking COil36at a,tem 
?erature of i950° F,Withabout 20% of the re… 
fiux Condensate from tower 28 ConstitUting the 
0icharged t0the heating Coil36,Vaporsleave 
the Coking drum at a,temperature of 90G° F. 
NormallygaSeoUs hydroCarbons from reCeiVer G? 
COnSisting predominantly of C3 and C4 hydro? 
CarbonsarecombinedWith thestraightrünheavy 
naphtha and subjected to reformingand rever 
Sion reactions in the heating C0i123 at a,tem? 
perature of 1050°F,under 800 pounds pressure? 
Theremaining80% oftherefuxCondenSatefrom 
the tower28isSubjectedtocrackinginthe heat 
ing coi132atatemperature of980°F.Under 600 
?0UndS preSSUre? 
?nanotherexample oftheinvention,Crüderes 

idue withdrawn from the tower ff at 8,temper? 
atureof 70G°F.isdirectedinto tower ?? forfur? 
ther heatingand Vaporization,UnVap0rizedreS 
idue and he8Vy refiU? CondenSate is WithdraWn 
fromtray44atatemperature of780°?.andCom? 
bined with the streamisSuingfrOm Cracking Coi 
36at a,temperatUre of i000°F,for Cokingin the 
Coking drum from Which the Vapors leaVe at 8 
temperature of about 900° F,A straight run 
keroSenefractionisWithdrawn from tray ?3and 
anaphtha,fraction,Withdrawn fromtray 14and 
havingaboingrangesimilartothatofthepre 
Ceding example,is Combined With the gas Oil 
fraction withdrawn from tray?2 haVingan end? 
point of about 790° F,The C0mbined naphtha 
and gas oilfractions are Combined Witha,nOr? 
mally gaseous fraction from receiver 3? COn 
sisting predominantly of C3 and C4 hydroC8r 
bonsand are Subjected t0a,temperature in the 
coi123 of 1050°F.under 8G0 pounds preSSure t0 
efect conversion ofgas Oil COnStitUentsintogaS 
oine constituentsas Wellast0 efeCt reforming 
ofgasoline constituents and polymerization and 
reyersion of gaseous Constituents t0 form nor? 
maly liquid hydrocarbons of the gaSoline boil 
ing range?The refux CondenSate from tower 
28is diVidedasin the preViOUS example,a,p0r? 

20 

25 

30 

2.249,705 
tion passingto the heating Coi36andthe other 
portion being Subjected to Crackingin the coi 
32 Under Conditions similarto that of the pre? 
CedingeXample. 
In each of the preCeding examples the residue 

WithdraWn from reaction chamber 27 is fash? 
Gistilled,the flash distillate is refiUXed in the 
tOWer 4f,and the distillate from reCeiving drum 
50 is refuxed in the tower 28,The normaly 
gaSeOUS fr8Ction from the receiVer 50 is either 
placed Under compreSSion and resUlting com? 
?reSSed ConstitUents deliVered to the tOWer 28, 
Or Such normaiygaSeOUS fractionis deliveredto 
the abSOrber 59 into Which a,portion of the 
flasheddistillate,Which hasbeencooled,isintro 
dUCed 8nd the menstrUUm Containing the ab 
S0rbed hydroCarbonsis deliVered to the fraction 
ator28? - 

Tn any ofthe precedingexamplesthenormaly 
gaSeOUSfractionWithdraWnfromtheaccumUlator 
84 by pUmp 84may be directedto therecycling 
Cracking COil32,inStead of to the Cracking coil 
23,for polymerizingandreversionreactionswith 
the CycleCOndenSate Undergoingreaction? 
In any ofthe preceding examplesthencrmally 

gaSeOUSfraction Withdrawn fromaCCUmulator81 
by pUmp 84 may be passed through branch1ine 
?8to heating Coil89 whereinthegasissubjected 
to Cracking priorto combiningit with normaly 
liquid CompOnents Undergoing crackingineither 
0f the Crackingcoils23or32?This procedureis 
8dviSable for the purpose of raising the olefin 
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Content of the normallygaseoUs fraction priorto 
COmbining it With the normally liquid constitu 
entSfor poiymerizingandreversion reactions? 
AlthOUgh a,preferred embodiment of the in 

Vention has been described herein,it wi1 be 
understood that VarioUS changes and modifica 
tionS may be made therein,whilesecuringto a 
greater Orlessextent someoraIofthe benefits 
of the invention,without departing from the 
SpiritandSCOpethereof? 
We Claim: 
1·The proceSS of Cracking hydrocarbonsthat 

COmpriSeS fractionatinga Crude petroleum stock 
in 8 firstfractionating2onetoseparateresidual 
COnStitUents from lighter COnStituents,paSsing 
SUChresidualConstituentstoacokingzonewhere 
in the residual Constituents are subjected to a 
Cokingtemperatureandreducedtocoke,passing 
SUCh lighter Constituents to a,cracking Zone 
Whereintheyare heatedtoacrackingtempera? 
ture Under SUperatmospheric pressureandsub 
jected to Conversion,Separating the resuitant 
Cracked products in a Separating Zone distinct 
from the Coking Zone into vapors andresidue, 
passingthe Separated vaporsto asecondfrac 
tionatingzonewhereinfractionationtakes place 
toseparatearefuxcondensatefromighterfrac 
tons,drectingaportionofsaidrefuxcondensate 
toaCracking20newhereinitisheatedtoacrack 
ingtemperatureunderSuperatmosphericpressure 
and SUbjected toconversion, Separating the re 
Sultant Cracked products of the latter CraCking 
Operationina Separatingzonedistinctfromthé 
CokingZoneinto vaporsandresidueand paSSing 
theSeparatedvaporstothesecond fraCtionating 
29ne,drectinganotherportionofsaidrefuxcon? 
densateto a heating2Onewhereinitisheatedto 
a CraCking temperature and combiningthere 
Sultant heated products with theaforesaidre 
sidual Constitueats to raise the temperature 
thereof andaid in reducingthesameto COke, 
paSSing Constituents vaporized in the COking 
9peration t08 Cracking2onewhereinsuchcon 
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stituentsare heated to a Crackingtemperature 
undersuperatmospheric pressureand Subjected 
to conversion,separatingthe resultant cracked 
products of the latter Cracking operation in a 
separating2one distinct from the Coking Zone intovaporsandresidueandpassingtheseparated 
vaporstothesecondfractionating20ne, 
2.Theprocess of cracking hydrocarbonsthat 

comprisesfractionatingacrudepetroleumstock 
to separate residual constituents from lghter 
constituents comprising normaly liquid hydro 
carbons,passingsuchresidual ConstitUentst08 coking2onewhereintheresidualConstituentsare 
subjected to a,coking temperatureandreduced 
to coke,passing such lighter Constituents Com 
prisingnormalyliguid hydrocarbonst0aCrack 
ing2onewherein theyare heated to a Cracking 
temperature under SUperatmOSpheric preSSUre 
and subjected to conversion,Separating the re? 
sultant cracked products into VaporS and resi? 
due,passingthe SeparatedVaporstoafractionat 
ing2one and subjectingthe Vapors therein to 
fractionation to form a refiu? CondenSate,a Iighterdistillateproductand heavierandlighter 
normaiygaseous hydrocarbonfraCtionS,Combin? 
ingsaid heavier normalygaSeOUS hydroCarbOn 
fraction with a,portion of Saidrefux COndenSate 
and passing the mixture t0 a CraCking ZOne 
whereinit is heated to a Cracking temperatUre 
under superatmospheric preSSure and Subjected 
to conversion,Separating the reSUltant Cracked 
products of the latter Cracking Operation intO 
vapors and residue and paSSing the Separated 
Vaporstotheaforesaidfractionating20ne,direct? 
ing another portion of Said refux COndenSatet0 
a heatingZone whereinitis heatedto aCraCking 
temperature and COmbining the reSultant heated 
products With the aforeSaidresidualConStitUentS 
to raise the temperature there0f and aid in re 
ducing the Same to COke,paSSing COnStitUentS 
vaporizedin the Coking Operation to a CraCking 
Zone wherein Such Constituents are heated t08 
Cracking temperature Under SUperatmOSpheric 
pressureandSUbjected to Conversion,Separating 
theresultant Crackedpr0ductSOfthelatterCrack 
ing operation and paSSing the Separated VaporS 
to theaforeSaidfraCtionatingZOne? 
3?The process of Cracking hydrocarbons th8t 

Comprises fractionatinga Crude petroleUm Stock 
to separate residual Constituents from lighter 
constituents COmprising n0rmally liquid hydro 
carbons,passing such residual constituents tCa 

10 

15 

20 

25 

30 

35 

40 

45 

50 

Coking2one whereintheresidualConstituentsare 
Subjected to a COking temperature andreduced 
to COke,paSSing SUch lighter COnStitUents COm? 
prisingnormalyliquid hydrocarb0nst08,Crack? 
ing ZOne Wherein they are heated t0 a Cracking 
temperature Under SUperatmOSpheric preSSUre 
and Subjected to Conversion,Separating the re 
SUltant Cracked produCtSinto Vap0rsandresidue, 
paSSing the Separated Vapors to afractionating 
ZOne and Subjecting the Vap0rs therein to fraC? 
tionation t0 form 8,refUX Condens8te,8,lighter 
distillate pr0duct and heavier and lighter nor? 
mallyg8SeOUS hydroCarbon fractions,introdUCing 
Said heaVier nOrmallygaSeOUS hydrocarbon frac 
tionint0 the aforeSaid CrackingZone forreaction 
thereinin COntact with Said normaliy1iquid hy 
drOCarbOnS,directing8 portion of SaidrefuxCon? 
denSate from SaidfractionatingZOnetoacrack 
ing2One Whereinitis heatedto a,Crackingtem 
perature under SUperatmospheric pressure and 
SubjeCtedto Conversion,separatingthe resuitant 
Cracked products ofthelatter cracking operation 
tnto Vap0rs and residte and passingthesepa 
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5 
ratedvaporstotheaforesaidfractionating29ne, 
6irectinganotherportion of SaidrefuxConden? 
8ateto@heatingzonewhereinitis heatedtoa 
crackingtemperatureand combiningthe reSUlt 
antheatedproductswith theaforesadresidua constituentstoraisethetemperaturethere0fand 
aidinreducingthesame to Coke,paSSing COn? 
stituentsvaporizedinthe coking operationt0a 
cracking zone wherein Such Constituents are 
heatedto acrackingtemperature Under SUper? 
atmospheric pressureandSubjectedto COnVerSiOn, 
separatingtheresultant cracked products ofthe 
1atter cracking operation and paSSing the Sepa? 
ratedvaporstotheaforeSaidfractionatingZone, 
4.Theprocess of cracking hydrocarbonsthat 

comprises fractionating crude petroleum stock 
ina,first fractionating Zoneto Separatearesid? 
ualfractionfromalighter fraction,introdUCing 
saidresidualfractionintoasecondfractionating 
2one to dephlegmate hot Vapors therein and 
whereinfractionationtakesplaCet0forma heaVy 
refiuxcondensateadmixedwithUnvaporized COn? 
stituents of saidresidualfraction and a lighter 
condensate,combiningtheresultant mixture of 
heavyrefuxcondensateandunVaporizedresidual 
constituentswitha Stream of hot productSfrOm 
a,heatingzone to thereby raise thetemperature 
of said mixtUre and Subjecting the COmbined 
products to cokingin a Coking ZOne to form a 
coke residue,passing reSUltant Vap0rS frOm the 
coking operation to Said SeCOnd fractionating 
2one,directing Said lighter fraction,obtained 
from the fractionation of the Crude petroleUm 
stock,to asingle-paSS CraCking ZOne whereinit 
is heated to Cracking temperature Under SUper? 
atm0Spheric preSSure and SUbjected t0 COnVer? 
sion,separating the resultant Cracked products 
in a Separating,ZOne distinCt frOm Said COking 
ZOne into vapors and reSidue,paSSing the Sepa 
rated Vapors t0 a,third fractionating Zone and 
Subjectingthe vaporsthereinto fractionation to 
Separate a refux COndenSate frOm lighter fraC? 
tions,directing a p0rtion of Said refUx conden 
Sate t08,reCyCling Cracking ZOne Wherein it is 
heated to a,CraCking temperature under super? 
8tmOSpheric preSSUre and SUbjected to Conver? 
SiOn,SeparatingthereSultant Cracked productsof 
thereCyCling cracking Operation inaseparating 

·2One distinct from Said coking2one into vapors 
andreSidUe and paSSingthe Separated vaporsto 
Said third fraCtionating Zone,directing another 
portion of Said refux condensate to a heating 
Zone whereinitis heatedtoacrackingtempera? 
tureand utilizingthe reSultant heated products 
8S Said Stream of hot products with whichsaid 
rnixtUre of heavyrefiuxCondensateandunvapor 
izedresidualCOnStituentsiscombinedforcoking 
8Saforesaid,withdrawingSaidlightercondensate 
from the SaidSecondfractionatingzoneandin 
troducingitintoSaidthirdfractionatingzone? 
5.The pr0CeSS Of cracking hydrocarbons that 

COmpriSeSfraCtionating Crude petroleumstockin 
afrstfractionatingZOneto Separatearesidual 
fractionfromalighterfraction,introducingsaid 
residUalfractionint08Secondfractionating2one 
to dephlegmate hot Vapors therein and wherein 
fractionationtakeSplacetoforma heavyrefux 
COndenSateadmixed with Unvaporized constitu 
ents of Saidresidualfractionanda1ightercon 
denSate,Combining the resultant mixture of 
heavyrefuxCondensate and unvaporizedresid? 
Ual Constituents with astream of hot products 
froma heating Zoneto therebyraisethetem 
peratureofSaidmixtureandsubjectingthecom 
bined productstocokinginacokingzonetoform 
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a cokeresidue,dephlegmating the resultant Va? 
porsfrom the coking operationto form a heaVy 
iquidfraction,withdrawing saidliquidfraction 
and passingthe uncondensed VapOrStO Said SeC? 
ond fractionating Zone,directing Said lighter 
fraction,obtained from the fractionation of the 
crude petroleum stock,to a Singie-paSS CraCking 
Zonewhereinitisheatedto Crackingtemperature 
undersuperatmospheric preSSure and Subjected 
to conversion,separating the reSUltant CraCked 
productsinaseparating ZOne distinCt frOm Said 
cokingzone into Vaporsandresidue,paSSingthe 
separatedvaporstoathirdfractionatingZoneand 
subjectingthe vaporsthereinto fractionationtO 
8eparate a refux Condensate from lighter fraC? 
tions,directingaportion Of Said refUXCOnden? 
sate to a,recycling cracking Zone Wherein itiS 
heated to a Cracking temperature Under SUper? 
atrnospheric pressureandSubjectedt0COnVerSiOh, 
separatingtheresuitant Cracked pr0ductS of the 
recycling Cracking Operationinaseparating ZOne 
distinct from Said Coking Zone int0 Vap0TS and 
residue and passing the Separated VaporSto Said 
third fractionating2one,directing another p0r? 
tion of saidrefux condensate to a heating Zone 
wherein it is heated to a Cracking temperature 
and utizing the resUltant heated prodUCtS aS 
saidstream of hot products withWhich Said mix? 
tUre of heavy refux condensate and Unyap0rized 
residual Constituents is Combined for C0king aS 
aforesaid,Withdrawing Said lighter CondenSate 
from said second fractionating ZOne and intro? 
ducingitintosaidthird fractionating ZOne? 
6.The process of Cracking hydrOC8rbons that 

comprises fractionating Crude petroleUm StOCK 
ina,?rst fractionating ZOnet0 Separate a resid? 
ualfraction from alighterfraction,introducing 
Said residualfraction into a,Second fractioaating 
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Zone to dephlegmate hot Vap0rs therein and? 
Wherein fraction8tiontakes place t0 Separate a 
resUltant mixture of heaVyrefux COndenSateand 
unVaporized ConstitUents ofSaidresidualfractiOn 
from lighter ConstitUents,COmbining Said mix? 
türe of heavy refiU?COndenSate and UnVap0rized 
residüal Constituentswith a,Stream Of hot pr0d? 
UCts from 8,heating Zone to thereby raiSe the 
temperature of Said mixture and Subjecting the 
combined products to Coking in a Coking Zone? 
to forma Coke residue,paSSing reSUltant VaporS 
from the Coking Operation t0 Said SeCOnd fraC 
tionating Zone,directing Said lighter fraCtion, 
obtainedfrom the fractionation Of the CrUde pe? 
troleum stock,to a Cracking ZOQe Wherein it iS 
heated to Cracking temperatUre Under SUperat? 
rnospheric pressure and SUbjected t0 COnVersion, 
directing the reSUltamt Cracked productS int0 a 
separating Zone distinct from Said COking ZOne 
and maintainedUnderSuperatmOSpheric preSSUre 
and wherein separation of vapors from iquid 
residuetakes place,paSSingthe Separated vapCrS 
to athird fractionating Zone maintained Under 
highe pressure than Said Second fractionating 
Zone andsubjecting the Vapors therein t0 fraC? 
tionation to separate 8,refux COndenSate frOm 
1ighter fractions,directing a portion of Said re? 
fux condensate to a reCycling CraCking ZOne 
whereinit is heated to a Cracking temperature 
under superatmospheric preSSure and SUbjected 
to conversion,passing the reSultant CraCked 
productsintosaid Separating2One,directingthe 
1iquid residue from Said Separating ZOne to a 
?ashing Zone distinct from said COking ZOne in 
which fashing Zone the liquid residue is flaSh 
distiled under reduced preSSUre,COmbining re? 
sultant fashed constituentS with lighter COn? 
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2.249705 
stituentsseparated outin said Second fraction? 
ating Zone and introducingCOnStitUentSSOCOm? 
bined to Saidthird fraCtionating ZOne? 
7,The pr0CeSS of CraCking hydrocarbons that 

COmprisesfractionating CrUde petroleUmstockto 
8eparate a residUalfraction from alighterfraC 
tion,introducing Said residual fraction into a 
fractionating Zone to dephlegmate hot vapors 
thereinand Wherein fractionation takes place to 
SeparateareSUltant mixtUre of heavy Yefiux con 
denSate and unVaporized Constituents of Said 
reSidualfraction from lighter constituents,com 
bining Said mixtUre of heavy refiUx condensate 
and UnVapOriZed residual COnstitUents with a 
Stream of hot products from a heating Zone to 
thereby raise the temperature of said mixture 
and SUbjeCtingthe Combined products to coking 
to form a Coke residue,passingresultant vapors 
from the Coking Operation t08aid fractionating 
ZOne,direCting Said lighter fraction,0btained 
frOTQ the fractionation of the Crude petroleum 
StGgk,t08 Cracking Zone Whereinitis heated to 
CraCking temperature Under SUperatmospheric 
preSSUre and Subjected to ConVersion,Separating 
the reSUltant Cracked pr0ductSinto Vaporsand 
reSidue,paSSing the Separated Vaporsto a,fraC 
tionating2One maint8ined Under higher preSSure 
thail the first?hamed fraCtionating Zone t0 Sep 
arate a refüXCOndenSate from lighter fractions 
COmprisignOrmaily iquidandn0rmalygaseOUS 
hydroCarbonS,fUrther fraCtionating Said lighter 
fraCtionst0 Separate 8 normaly liquid product 
and lighter 8nd heaVier normaly gaseoUs Con 
StitUentS,COmbihing heaVier normally gaseoUS 
COnStituents thus Separated with a portion of 
Said refiJX CondenSate and paSSing the mixture 
to areCycling CrackingZohe whereinitis heated 
to a,Cr8Cking temperature Under SUperatmos 
?heric preSSUre and SUbjected to Conyersion,Sep? 
arating the reSUltant Cracked products of the 
reCycling Cracking Operation into Vapors and 
residueand passingtheseparatedvaporstothe 
Said higher preSSUrefractionatingZone,directing 
another portion of Said refux CondenSate to a 
heating ZOne Whereinit is heated to a Cracking 
temperatüre and utilizing the reSUltant heated 
products as said stream of hot products with 
which Said mixtUre of heavy refux Condensate 
arid UnVaporized residUal COnStitUents is Com? 
bined for Coking aS aforeSaid,and directing 
lighter Constituents from the firSt?named fraC· 
tionating Zone to Said higher preSSUre fraction 
ating ZOne? 
8.The proCeSS of Cracking hydrocarbons that 

comprises fractionating CrUde petroleum st0ckto 
Separatea,residüal fraction frOm alighter fraC? 
tion,Comprising normaily liquid hydrocarbons, 
introdUCing Said reSidt1ai fraction into a,fraC? 
tionatingZ0feto dephlegmate hot Vaporstherein 
andwhereinfractionationtakesplacetoseparate 
a resUltant mixtUre of heavy refux condensate 
and UnVap0rized ConStitUents of Said residual 
fraCtion from lighter Consti?Uents,Combihing 
Said mixtUre of heaVy refüx COndenSate and 
ünVaporized residual CCnstituents with a Stream 
of hot products from a heating ZOne to thereby 
raise the temperature of Said mixtureand Sub 
jectingthe combined prGductSto Cokingto form 
a Cokeresidue,paSSingreSUltant Vaporsfrom the 
Coking Operation to Said fraCtiOnating ZOne,di? 
recting Said lighter fraction,obtained frOm the 
fractionation of the CrUde petroleum Stock,to 
a Cracking Zone whereinitis heated to CraCking 
?emperature Under SUperatmoSpheric preSSUre 
and subjected to conversion,Separating the re? 
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sultant cracked products into vapors and resi 
due,passing the Separated Vaporsto afraction? 
ating ZOne maintained Under higher preSSUre 
than the first-named fractionating ZQne to Sep 
aratearefux condensate from lighter fraCtionS 
Comprising normallyliquidand normallygaSeOUS 
hydrocarbons,further fractionating Said lighter 
fractions to Separate a normaly liqUid prodUCt 
and lighter and he3Vier h0rmaly gaSeOUS COn? 
stituents,introdticing heaVier normally gaSeOUS 
constituents thus separated int0 the aforeSaid 
cracking2oneforreactionthereinincontact With 
Said normaly liquid hydrocarb0ns,directing a 
portion of S8id refUXCOndenSate t0 a,reCycling 
Cracking2One Whereinitis heated to a Cracking 
temperatUre Under SUperatmospheric presSUre 
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and subjected to conversion,separatingthe re 
sultant cracked products of therecycling Crack? 
ing Operationint0Vapor8andresidUeand paSSing 
the Separated Vaporsto the S8id higher preSSUre 
fractionating Zone,directing another portion of 
SaidrefiU?CCQdens8teto a heating ZOne Wherein 
itis heated toacracking temperatUreand utiliz? 
ingtheresUltant heated products aSSaid Stream 
0f hot productsWith Which Said mixture Of heaVy 
refu? Cohdensate and UhVaporized residual Con? 
stituentsiscombinedforCokingaSaforeSaid,and 
directing lighter Constituents from the firSt? 
namedfractionatingZOnet0Said higher preSSure 
fraCtiOnating ZOne? 
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