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This invention relates tov improvements in 
apparatus for cracking higher boiling oils 
such as gas oil and topped crude oil to pro~ 
duce lower boiling oils such as gasoline. The 

5 invention relates particularly to improve 
ments in oil cracking apparatus comprising 
a heater in which oil is heated to a cracking 
temperature under superatmospheric pres 
sure, an evaporator in'which the hot oil prod 

“ ucts discharged from the heater are separated 
into a vaporlzed fraction and a residual frac 
tion under a lower pressure, and means for 
introducing relatively cool oil into the evap 
orator to limit continued cracking in the 

15‘ evaporator of the hot oil products discharged 1 
from the heater. 
Limitation of further cracking in the evap 

orator of the hot oil products discharged from 
, ‘the heater is sometimes designated “quench 
.9? ing.” This operation may or may not involve 

cracking, in the evaporator, of the oil intro 
duced for this purpose, depending upon the 
character of this oil and the conditions pre 
vailing in the evaporator. 

. The reduction of the pressure on the hot oil 
products discharged from the heater into the 
evaporator involves a number of di?iculties 
peculiar to cracking operations carried out in 

‘ this type of apparatus, particularly where 
'0 the oil is heated to a high cracking tempera~ 

ture, upwards of 900° F., for example, in the 
heater. The expansion of the hot oil prod 
ucts, upon pressure reduction, involves a ten 
dency toward the formation of solid or semi 
solid carbonaceous aggregates immediately in 
the region of expansion. These aggregates 
deposit and accumulate on the low pressure 
side of conventional reducing valves, or in 
the connections between conventional reduc 

‘0 ing valves and the evaporator, with a. ‘conse 
quent tendency to choke the ' apparatus at 
this point rendering the operation irregular 
and uncertain and frequently compelling ter 
mination of the operation. These and related 
di?iculties are largely eliminated in the‘im 
proved apparatus of the present invention. 

, The improved apparatus of the present in 
vention comprises, in combination with such 
oil cracking apparatus, a short vertically ar 

m ranged conduit in the lower part Of the evap 

orator, a discharge conduit connected to the 
heater and extending horizontally 'into the 
evaporator and joining this vertically ar 
ranged conduit at an intermediate point, the 
inner end of this dischar e conduit forming 
a valve seat at the junctlon of the two con 
duits, a valve plug positioned with respect to 
this valve seat by an operatingextension ex 
tending through the wall of the evaporator 
at a point across from the point of entry of 
the discharge conduit, and means for supply 
mg relatively cool oil to one end 'of this verti 
cally arranged conduit, the other end of the 
vertically arranged conduit opening directly 
into the evaporator. Means for spraying the 
hot oil mixture formed in the vertically ar 
ranged conduit may with advantage be ar— ’ 
ranged at the end of this conduit opening into 
the evaporator. _ 

' In operating the apparatus of the inven 
tlon, a ?ow of relatively cool oil is main 
tained through the vertically arranged con 
duit through the region of expansion im 
mediately adjacent the junction of the dis 
charge conduit with the vertically arranged 
conduit, the valve plug and valve seat con 
trolling the expansion being arranged at this 
point. This ?ow of oil through the region of 
expansion minimizes any tendency toward 
deposition of solid or semi-solid carbonaceous 
aggregates in the vertically arranged conduit. 
From the vertically arranged conduit, the hot 
oil mixture formed therein is discharged into 
the evaporator where su?icient volume to ac 
commodate any solid or semi~solid carbona 
ceous aggregates formed in any reasonable 
period of operation is easily provided. Con- 1 
nections external to the evaporator on the 
low pressure side of the expansioncontrol 
ling valve plug and valve seat are eliminated. 
The operating parts of the expansion con 
trolling valve plug and valve seat within the 
evaporator are arranged entirely within the 
region of lower pressure. 
The apparatus of the invention will be 

further described in connection with the ac 
companying drawings which illustrate, dia 
grammatically and conventionally, two em 
bodiments of the invention. In the accom 
panying drawings, Fig. 1 is a fragmentary 10° 
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elevation of an evaporator in apparatus em 
bodying the invention, Fig. 2 is a frag 
mentary elevation similar to Fig. 1 of a modi 
?cation embodying the invention, and Fig. 

v6. 3 is an elevation, partly in section and with 
parts broken away, of an apparatus embody 

_ in the invention. 
11 the apparatus illustrated in Fig. 3, 

charging oil is forced, by means of pump 4, 
10 through the heater 5, in the heater 5 this oil 

18 

30 

is heated to a cracking temperature, 900-97 5° 
F. for example, and the hot oil products are 
discharged through connection 6 under a 
superatmospheric pressure, 400-800 pounds 
per square inch for example, into the evap 
orator 7 in which a lower pressure is main 
tained, 10-50 pounds per square inch for ex 
ample, relatively cool oil, at a temperature 
as high as GOO-650° F., or higher for ex 
’ample, is introduced into the evaporator 
through connection 8, the vaporized fraction 
separated in the evaporator 7 is discharged 
through connection 9, to a fractionating sys 
tem for example, and residual oil is dis 
charged through connection 10. The charg 
ing oil ma comprise raw oil or one or more 
higher boiling fractions separated in suchv 
fractionating system or a mixture of raw oil 
and one or more such higher boiling fractions. 
The relatively ‘cool oil, introduced through 

v connection 8, may comprise raw oil, particu 

35 

larly raw oil including residual constituents 
undesirable in charging oil to be supplied to 
the heater. The reduction in the pressure on 
the oil between the heater 5 and the evapora 

' tor 7 in this system illustrates the reduction 
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of pressure involving the di?'ieulties to which 
reference has been made. In the apparatus 
of this invention these di?iculties are largely 
eliminated- ' 

In the apparatus of this invention, the 
heater discharge is conducted into the evapor 
ator 7 through a discharge conduit 11 extend 
ing horizontally into the evaporator to a 
short vertically arranged conduit 12 which it 
joins at an intermediate point. The inner end 
of the discharge conduit 11 forms a valve seat 
13 cooperating with the valve plug 14 to form 

The valve 
plug 14 is positioned with respect to the valve 
seat 13 by an operating extension 15 extend 
ing through the wall of the‘ evaporator 7 at 
a point across from the point of entry of the 
discharge conduit 11. The valve plug 14 
itself is the- ?rst and only obstruction the 
heater discharge meets prior to expansion. 
The operating extension 15 carrying the valve 
plug 14 slides through a plurality of sup 
porting blocks 16 carried by a frame 17 ar 
ranged within the evaporator 7. " The operat 
ing extension 15 extends through a stu?ing 
box 18 to an appropriate mechanism, corre 
sponding for example to the mechanism for 
operating a geared gate valve, operated by the 
hand wheel 19 and accurately positioning and 
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?xing the position of the valve plug 14 with 
respect to the valve seat 13. Relatlvely cool 
oil is supplied to one end of the vertically 
arranged conduit 12 through connections 8 
and 20. A spray plate 21 is advantageously 
positioned at the other end of the vertically 
arranged conduit 12 to spray the hot oil mix 
ture formed in this vertical conduit into the 
evaporator rather than to permit its dis-v 
charge into the evaporator as a more or less 
solid stream. ' 

In the foregoing description the same ref-‘‘ 
erence numerals apply to the same or corre 
spondlng parts in the apparatus illustrated 
in Figs. 1 and 3 and to the modi?ed appara 
tus illustrated in Fig. 2. - 

It will be apparent that, in the apparatus 
of this invention, any solid or semi-solid car 
bonaceous aggregates formed or separated 
as a result of the ex ansion of the hot oil 
products discharged rom the heater as they 
pass between the valve seat and the valve plug 
are afforded no opportunity to deposit in the 
region adjacent cooperating parts of the 
valve. At the same time, the relatively cool 
oil supplied to limit cracking in the evapora 
tor is brought into intimate contact and (_li— 
rect heat exchange with the hot oil products 
discharged from the heater under condi 
tions which can be maintained reasonably uni- . . 
form throughout the operation. Any solid 
or semi-solid carbonaceous aggregates formed 
or separated as the result of the expansion of 
the hot oil products discharged from the heat 
er are discharged into the evaporator with". 
the composite hot oil mixture ‘discharged 
from the short vertically arranged conduit 
through which the relatively cool oil is sup 
plied and into which the hot oil products dis 
charged from the heater are expanded. Such ‘ 
aggregates may deposit in the lower end of - 
the evaporator but since adequate volume is 
easily providedat this point to accommodate 
such material this is at 'most of but minor 
consequence. I The several features of the ap 
paratus cooperate to make possible uniform 
operation over long periods of time. 
I claim: 
1. In combination in oil cracking appara 

tus comprising a heater in which oil is heated 
to a cracking temperature under superatmos 
pheric pressure and an evaporator in which 
the hot oil products discharged from the heat 
er are separated into a vaporized fraction 
and a residual fraction under lower pressure, 
a short vertically arranged conduit in the 
lower part of the evaporator, a discharge con 
duit connected to the heater and extending 
horizontally into the evaporator and joining 
said vertically arranged conduit at an inter 
mediate point, the inner end of said dis 
charge conduit forming a valve seat, a valve 
plug positioned with respect to said valve 
seat by an operating extension extending 
through the wall of the evaporator at a point 
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across from the point of entr ‘of said dis 
charge conduit’, and .means or supplying 
relativel cool oil to one end of said vertically 
arrange conduit, the other end of said ver 

5 tically arranged conduit opening into the 
evaporator. ‘ > 

2. In combination in oil cracking appara 
tus comprising a. heater in which oil is heated 
to a cracking temperature under superatmos 
pheric pressure and an evaporator in which 
.the hot oil products discharged from the heat 
er are separated into a vaporized fraction and 
a residual fraction under lower pressure, a 
short vertically arranged conduit in the lower 
part of the evaporator, a discharge conduit 
connected to‘ the heater and extending hori 
zontally into the evaporator and joining said 
vertically arranged conduit at an interme 
dia’re polnt, the inner end of said discharge 

2° conduit forming a valve seat, a valve plug 
positioned with respect to said valve seat by 
an operating extension extending through the 
wall of the evaporator at a point across from 
the point of entry of said discharge conduit, 
means for supplying relatively cool oil to one - 
‘end of said vertically arranged conduit, and 
means arranged at the other end of said ver 
tically arranged conduit for spraying the hot 

30 oil mixture formed therein into the evapora 
tor. 
In testimonylwhereof I a?ix my si ature. 
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