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Patented May 16, 1950 

UNITED 

2,507,538 

STATES PATENT OFFICE 
2,507,538 

IVETHOD OF AND APPARATUS FOR, CATA 
LY ICTREATMENT OF GASBES 

Ernest B. Miller, Houston, Tex. 
Application October 14, 1947, Serial No. 779,325 

(C. 196-52) 3 Claims. 

This invention relates to catalyzing gaseous 
reactions and has more particular reference to 
a method of and apparatus for catalytic Crack 
ing of hydrocarbon Wapors and tie like. 
One object of the present inventicia is to pro 

vide a novel method of and apparatus for cata 
lytic cracking of hydrocarbon vapors and the like 
to produce lighter hydrocarbons. 

Another object of the invention is to provide a 
converter in which a plurality of catalyzing units 
are successively moved into and through one or 
more reaction chambers and then into and 
through an activation chamber in which they 
are prepared for a repetition of the cycle. 
Another object of the invention is to provide 

a converter as characterized above Wherein the 
reaction and activation chambers are molated 
within a pressure vessel to permit equalization 
of pressures within and without the chambers. 
Another object of the is vention is to provide 

a converter in Which a large surface area of rela 
tively thin layers of granular catalytic material, 
offering a minimum of resistance to the flow of 
gases, is condensed into a Small cubic Space. 
Another object of the invention is to provide 

a, System for catalytic cracking of vapors includ 
ing a converter as characterized above, whereira 
means are provided for controlling the tempera 
ture of the vapors to be cracked during their 
passage through the coverter. 
Another object of the invention is to provide 

a system ior catalytic crackix g of Vapors as 
characterized above, wherein neans are provided 
for continuously heating and re-circulating a 
regenerating medium through the activation 
chamber of the Converter. 
Other objects and advantages of the invention 

will appear in the specification, when COinSidered 
in connection with the accompanying drawings, 
in which: 

Fig. 1 is a side elevation showing the nounting 
and arrangement of the apparatus of the inven 
tion, but omitting the convertel driving mecha 
nism; 

Fig. 2 is a pian view of the apparatus shown 
in Fig. 1; 

Fig. 3 is a pian View of the converter; 
Fig. 4 is a side elevation, partly in section, of 

the converter driving mechanism; 
Fig. 5 is a vertical Sectional view of the con 

verter, taken on line 5-5 of Fig. 3, but omitting 
the driving mechanisn; 

Fig. 6 is a horizontal Sectional view of the con 
verter, taken on line 6-3 of Fig. 5, but dra Win 
to a smaller Scale: 

is 

2 
Fig. 7 is an enlarged Vertical sectional view of 

the seal shown in the right hand side of the 
upper manifold of Fig. 5; 

Fig. 8 is a pian View of the Sea showr in Fig. 7; 
iFig. 9 is a Wertical Sectional View taken on line 

9-9 of Fig. 3; 
Fig. 10 is a horizontal sectional view, taken on 

line G-1 of Fig. 5; 
Fig. 11 is a partial vertical Sectional view of a 

: ; lanifold, ShoWing the details of a roller; 
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Fig. i2 is a pian View of a tubular catalyst 
containing unit; 

Fig. 13 is a vertical Sectional view, with part 
oiroken away, taken on line 3-3 of Fig. 12; and 

fig. i4 is a diagrammatic view showing the 
flow of vapor to be cracked and the fow of the 
regenerating medium through the system. 
In general, the invention comprises a method of 

and apparatus for continuously directing the flow 
Of the Vapor to be treated into and through one 
or more reaction chambers, heating the vapor to 
a predetermined temperature prior to its passage 
into each reaction chamber; continuously heat 
ing and directing the flow of a regenerating me 
diurn into and through an activation chamber; 
and continuously and Successively moving a pill 
rality of catalyzing units into anci through the 
chambers. 
For purposes of illustration, the invention will 

be described in connection with the catalytic 
treatment of hydrocarbon vapors to produce 
lighter hydrocarbons, for example, a vaporized 
gas Oil. Gas Oil is one of the fractions derived 
from topping crude oil, and, prior to being 
treated, is vaporized at about 15 lbs. pressure in 
the usual manner, which forms no part of this 
invention. 

Referring now to the drawings, there is shown, 
in Figs. 1 and 2, one embodiment of apparatus 
and the arrangement thereof for carrying out, 
the method of this invention. iiie apparatus 
Shown includes a four-stage coiaVerter , three 
stages of Which are used as reaction charnhers 
in which the vapor is brought into intinate con 
tact with the catalyst, the fourth stage is used 
as an activation chamber in which the catalyst 
is regenerated; a heater 2 for haating the vapor 
prior to its passage through the first reaction 
stage; a second heater 3 for healig the vapor 
between the first and second reaction stages; a 
third heater is for heating the vapor between the 
Second and third eaction stages; a:d a for: 
heater S for heating the regenerating edium 
prior to its passage through the regeneration 
stage. The converter is preferably supported in 
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a raised position by a suitable flameWork, indi 
cated at 6. 
The vapor to be treated is delivered from a 

Source of Supply (not ShoWn) to the first reaction 
Stage heater 2 by means of a pipe ine . The 
Vapor is heated in the heater to from 850 F. to 
900 F., and then passes through pipe line 8 to the 
first reaction Stage of the converter. During its 
paSSage through the first Stage of the converter 
the hot vapor is brought into intimate contact 
With the catalyst and partially cracked. After 
passing through the first stage of the converter, 
the partially cracked vapor passes through pipe 
line 9 to the Second reaction Stage heater 3, Where 
it is heated to from 900 F. to 950 F. From the 
Second Stage heater 3, the heated, partially 
cracked vapor passes through pipe line it to the 
Second reaction stage of the converter. During 
its passage through the Second stage, the hot 
partially cracked vapor is brought into intimate 
contact With the catalyst and further cracking 
takes place. After passing through the second 
Stage of the converter, the vapor passes through 
pipe line ii to the third reaction stage heater i, 
Where it is heated to from 950 F. to i000 F. 
From the third Stage heater 4, the heated vapor 
paSSes through pipe line 2 to the third reaction 
stage of the converter. During its passage 
through the third stage the not partially cracked 
Vapor is brought into intimate contact with the 
catalyst and the final cracking takes place. After 
passing through the third stage, the completely 
Cracked vapor is delivered through pipe line i3 to 
the usual condensing and fractionating equip 
ment (not ShOWn). 
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29 suitably journalled in bearings carried by the 
upper and lower shell members 25, 26. The 
mechanism for rotating the annular drum is Sup 
ported on a platform 30 mounted on the upper 
shell 25 and includes a Shaft 3 Connected to the 
upper end of the Shaft 29 by a coupling 32. The 
shaft 3i is driven by Suitable reduction gearing 
mounted in a housing 33, the reduction gearing 
being belt-driven by a motor 34. 
The rotatable annular drum 24 comprises tWO 

Spaced concentric cylinders 35, 36 which form 
the side Walls; two Spaced annular plates 37, 38, 
each Secured to the top of the cylinders 35, 36, 
respectively form the top of the drum, the space 
between the annular plates 37, 38 forming an 
annular opening 33 in the top of the drum; two 
Spaced concentric annular plates 40, 4, each 
Secured to the bottom of the cylinder 35, 36, 
respectively form the bottom of the drum, the 
Space between the annular plates 48, 4, forming 
an annular opening 42 in the bottom of the drum. 
The rotatable annular drum is divided into a 

plurality of compartments 43 by radial parti 
tions Ol' diaphragms 44. In each of the radial 
compartments 33, near the bottom thereof, there 
is provided a plate 45 attached to the walls of 
the compartment, as by Welding, to form a gas 
tight joint. Each plate 45 forms a support for 
one or more tubular catalyst containers 46. In 
the particular embodiment shown, only one such 
container is shown mounted in each compart 
ment. 
The catalyst containers 46 are identical in con 

Struction and, as best shown in Figs. 12 and 13, 
each comprises two concentric tubular wire 

The regenerating medium, preferably air, is 
Supplied to the regenerating medium heater 5, 
where it is heated to from 1000 F. to 1200° F., 
and from the heater paSSes to the activation 
Stage of the converter through pipe line 4. 
During its paSSage through the activation stage 
the heated air is brought into intimate contact 
With the catalyst and burns off the carbon from 
the catalyst and restores or regenerates it for 
reuse. From the activation stage, the hot air 
paSSes through pipe line 5 to a conduit S, from 
Which it is either discharged to the atmosphere 
or is recirculated through the heater 5. One end 
of the conduit 6 is connected to the inlet of a 
fan or blower fi and the other end opens to the 
atmosphere. The conduit 6 also has connected 
thereto a second conduit 8, which is open to 
the atmosphere. Valves 9 and 20, located in 
the conduits 6 and 8, respectively, permit par 
tial recirculation of the heated air through the 
heater and activation stage of the converter as 
a means of economizing heat. The converter is 
Similar in construction to the dehydrator shown 
in my co-pending application Ser. No. 706,108, 
filed October 28, 1946, for Method of and appa 
ratus for dehydrating gas and recovering con 
densable hydrocarbons therefrom, and comprises 
a preSSure vessel 2f; upper and lower annular 
manifolds 22, 23, fixedly mounted within the 
vessel; a compartmentized annular drum 24 ro 
tatably mounted within the pressure vessel be 
tween and in communication with the mani 
folds; and suitable driving mechanism for rotat 
ing the annular drum. 
The pressure vessel 2 is preferably formed in 

two parts, an upper flanged shell or cap 25 and 
a lower flanged shell 26 suitably secured to 
gether, as by bolting, to form a gas-tight joint. 
The annular drum 24 is fixedly attached, as by 

means of plates 27, 28, to a central vertical shaft 

45 

50 

Screens 3, 48 held in Spaced relation by a plu 
rality of longitudinal radial fins 49, With the 
annular Space between the screens closed at the 
bottom. The mesh of the screens is such as to 
retain a granular catalyst material 50 in the 
annular Space between the screens. Although 
the invention is not limited thereto, it is pre 
ferred to employ a catalyst wherein granular 
Silica gel or a Substance having substantially the 
Same structure is the carrier for the active mate 
rial, preferably aluminum oxide. 
Each of the containers 46 is closed at its top 

by means of concentric hoops 5, 52 mounted 
On the concentric Screens 47, 48, and a cover 
plate 53 detachably connected to the inner hoop 
52, as by Screw bolts, and having a depending 
annular flange 54 fitting between the hoops 5 , 
52. A depending annular fin 55 is secured to the 
flange 54 and projects downwardly between and 

... below the hoops 51, 52, and fits in slots 56 formed 
in the upper ends of the radial fins 49, all as 
ShoWin in Fig. 13. The construction being such 
that, as the catalyst Settles down, leaving a 
Space between the top portion of the wire Screens 
devoid of catalyst, the fin 55 will prevent gas 

75 

Or Vapol' from passing through the space devoid 
of catalyst. Each container is detachably mount 
ed on a nozzle 5 projecting upwardly from an 
opening 58 formed in the plate 45, as clearly 
shown in Fig. 5. The nozzle 57 is secured in the 
Opening 58, as by Welding, to form a gas-tight 
joint. 
The top and bottom manifolds 22, 23 are 

mounted on the top and bottom of the annular 
drum 2, in communication with the annular 
openings 39, 42 formed in the top and bottom 
of the drum. The Inanifolds are identical in 
construction and each is formed in the shape 
of an annular through having an annular top 
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(or bottom) 59 and annular side walls 60, 6 
(see Fig. 7). 
A plurality of compression springs 62, mounted 

on brackets 63 suitably secured to the inner walls 
of the vessel 2, yieldably press the top and 
bottom manifolds against the top and bottom, 
respectively, of the annular drum, as shown in 
Fig. 5. The top and bottom manifolds are held 
stationary relative to the rotation of the annular 
drum by imeans hereinafter to be described and, 
to prevent the escape of gas between the rotating 
drum and the manifolds, sealing ring gaskets 
6 are placed at the junction of the side walls 
of the manifold and the drum. The sealing ring 
gasketS Sé are held in tight sealing engagement 
with the top and bottom of the drum by means 
of annular hoops 65 which encircle, the baskets 
and hold then against the side walls of the 
manifold, as shown in Fig. 7. The upper (or 
lower) ends of the hoops. 65 are secured to the 
top (or bottom) plate of the manifold, as by 
welding. The ring gaskets are retained between 
the hoops S5 and the side walls 69, 8 of the 
manifolds by means of a plurality of circum 
ferentially spaced threaded bolts 66, which en 
gage, the ring gaskets and the lower portions of 
the hoops and side was. The ring gaskets 6 
are yieldably held in engagement with the top 
and botto:n of the drum 24 by means of a plu 
raity of compressed springs 6 mounted on stud 
bolts 68 secured to the top. (or bottom) of the 
manifolds and engaging annular plates or men 
be's SS mounted on the top (or bottom) of the 
ring gaskets, all as clearly shown in Fig. 7. 
At four circumferentially Spaced points in the 

top and botton manifolds, there are located seals 
which, by reason of the sliding contact of the 
radial partitions ié against the under Surface of 
the bottoms of the seals, divide the manifolds and 
drum into four sectors, each Sector gas-tight. 
with respect to the adjacent sectors. The seals 
are identical in construction and the details 
thereof are best shown in Figs. 7, 8 and 9. Each 
seal includes a bottom or sealing plate mounted 
within the manifold between spaced radial parti 
tion walls. , 72. The bottom plate E is yield 
ably urged against the top (or bottom) of the 
drum and rests on the concentric annular plates. 
37, 33 which form the top of the drum (or plates 
&3, 3 which form the bottom of the drum), as 
Shown in Fig. . 
bifurcated, as shown at 3, 5, for the reception 
of gasizet stries 5, 3, which are yieldably pressed 
outwardly against the partition walls it, 72 of 
the seal by leaf springs 77, 8, as shown in Figs. 
3 and 9. 
The means for yieldingly pressing the bottom 

plate.' of the seal against the top (or bottom) 
of the drum comprise a plurality of compression 
springs 3 mounted on projections 80, formed 
on the upper surface of the plate 79. The springs 
53 engage the top (or bottom) of the seal and 
are held in position by bolts.8 projecting through 
the top (or bottom) of the seal and the coiled 
Springs and threaded into the projections 80 
formed on the plate 70. 

Eac. radial partition or diaphragm; 4 has a 
portion of its top and bottom edges extending 
upwardly (or downwardly) between the edges of 
the openings in the top and bottom of the drum. 
A gasket 32 is secured on these portions and 
extends above (or below) their top. (or bottom) 
edges and engages the under face of the bottom 
plate is of the seal. 

Plates. 83 are secured to the tops: and bottoms: 

The Side edges of the plate are 

5 
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6 
of the partitions and are held spaced therefrom 
by a Spacer strip 35, the plates and spacer strip 
eing Secured to the partitions by bolts 85. The 

gaskets 83 are confined between the partitions 
and the plates 83, as by means of bolts 86, and 
are pressed upwardly (or downwardly) against 
the under surface of the bottom plates of the 
Seals by means Cf leaf Springs 3, all as shown 
in Fig. 9. 
In order to prevent the gaskets 82 from being 

unduly preSSes pWardly (or downwardly) when 
the gaskets are not engaging the bottons of the 
Seals, raeans are provided for Spainring the 
reaches of the manifolds between the Seals. 
These neans COia}Rise Spaced pairs of curved 
piates. 38, 89 which extend between and are 

shown in Fig. 10. The botton. Surfaces of the 
pates 83, 33 aire in the same horizontal plane 
as the bottorn surfaces of the bottom plates i 
of the Seals, SC. that, as the gaskets 32 nove out 
of engage:eni, with the bottom plate of the sea, 
they i3amediately eigage the plates 33, 83. 
A plurality of soles S are mounted within 

the top and gotton manifolds. These rollers 
are circui?ereintially spaced ithin the manifolds 
and are adagted to engage tile annuliar plates 
3, 43 which fort paits of the top and botton, 
espectively, of the rotatable drum. These roller's 
are adaptex to: Stevent frictional Surface engage 
ment betweeitie side walls of the manifolds, and 
the top aid botton of the drum. These rollers 
are identical in CCStruction and nonting, and 
each comprises a threaded stud coit Si screwed 

5 into the cuter sidewall. i. of the manifold; a ball 
race 32: fixedly Inouted on the bolt, and a wheel 
33 mounted on the ball race, all as shown in 
Fig.11. 
Four pipes or conduits 94, 95, 35 and , hay 

iiag threaded ends project through the cap of 
the Vessel 2 and have their threader, ends se 
cured to the top plate of the top, manifold by 
rinea (S. Of lock-nultS 93, which form, gas-tight 
jointS. he piges are. Weided to the cap and ind 
the top manifold Stationary relative to the rota 
tion of the drum. The four pipes are circuira 
fe:entially Spaced with respect to the top fani 
fold, and each is secured to and communicates 
With the manifold at a point located betyaer the 
Seals. 
Four additional pipes 99, 3, 3 and 32, 

having threaded ends, project, through the botton 
Cf the VeSSel 2 and have their threaded ends se 
Cured to the bottom plate of the botton manifold 
by neails of lock nuts: S3, which form gas-tight, 
joints. These pipes are welded to the bottom of 
the Wessel. 2, and hold the botton manifold sta. 
tionary relative to the rotation of the drum. 
These pipes are circumferentially, spaced with 
respect to the botton manifold and each is se 
Cured to and CCYinnunicates with the finanifold at 
2 point located between the seas. The width of 
the Seals With respeat to the radial compartments 
(3 containing the catalyzing units...is such that at 
all times, at least one of the partitions or dia 
phragmS 84 is engaging the botton plate of 
the Sealingas-tight engagement. Fron the fore 
going; it. Will readily be seen that by the engage 
ment of the radial partitions with the Saals, the 
manifold and drum are divided into four gas 
tight chambers or sectors, which form the first, 
Second and third reaction stages and the activa 
tion stages. The drum 2. carrying the tubular, 
catalyst containers is rotated counter-cockwise 
as: viewed in Fig. 2, and, as it rotates, the tu-si. 
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bular catalyst containers are successively moved 
through the four Sectors or stages in the follow 
ing Order: the activation stage, the third reac 
tion stage, the Second reaction stage and the 
first reaction stage. The four pipes 94, 95, 96 
and 9 are connected to pipe lines 8, FO, 2 and 
5, respectively; and the four pipes 99, 00, Of 
and E2 are connected to pipe lines 9, , 3 and 

, respectively, by means of which the vapor 
and hot air flow into and through the converter. 
The flow of the vapor through the reaction 

stages and the fow of the hot air through the 
activation stage are shown Schematically in 
Fig. 14. 
The vapor to be cracked, after being heated to : 

the optimum cracking temperature in the first 
reaction stage heater, passes through pipe line 
8 to the converter and enters the top manifold 
of the first stage through pipe 94. Then it moves 
downwardly from the manifold and through the ; 
opening in the top of the drum into the various 
compartments of the druin containing the cat 
alyst containers, as are at that time contained 
within the sector forining the first reaction Stage. 
The vapor passes through the pervious layer of 
catalytic material into the interior of the tubular 
containers, thence downwardly through the open 
ings in the plates is into the bottom of the drum 
and through the opening therein into the bottom 
manifold. From the bottom manifold the now 
partially cracked Vapor passes through pipes 99 
and 9 to the Second reaction stage heater Where 
the temperature of the vapor is again raised to the 
optimum cracking temperature. From the Sec 
Ond reaction stage heater, the Vapor passes 
through pipes if and 95 into the top manifold of 
the Second reaction stage. The vapor moves 
downward thirough the Second reaction stage, in 
a nanner similar to its downward movement 
through the first reaction stage and during its 
passage further cracking takes place. After paSS 
ing through the second reaction stage, the vapor 
passes through pipes 9 and i? to the third re 
action stage heater 3 where the temperature of 
the vapor is again raised to optimum Cracking 
temperature. From the third reaction stage 
heater the vapor passes through pipes 2 and 96 
into the top manifold of the third reaction stage. 
The vapor noves downwardly through the third 
reaction stage in a similar manner to its doWn 
Ward noverinent through the other reaction Stages 
and, during its passage, the final cracking takes 
place. After passing through the third reaction 
stage, the vapor passes through pipes and 3 
to the condensing and fractionating apparatus 
(not shown). 

he burning off of carbon and the renova. Of 
other impurities from the catalytic material is 
effected in the activation stage. The regenerat 
ing medium, preferably air, is pumped, by means 
of a fan Oi bower, through the regenerative me 
dium heater 5 and from the heater through pipes 
4 and 3 into the bottom manifold of the activa 

tion Stage. From the bottom manifold, the hot air 
passes through the opening in the bottom of 
the drum into the bottom of the various Com 
partments of the drum as are at that time con 
tained within the Sector forming the reactivation 
stage. Thence, upWardly through the openings 
in the plates 35 and up into the interior of the 
tubular catalyst container, through the pervious 
layer of catalyst material in the compartments 
of the drun. As the hot air passes through the 
Catalyst imaterial, the carbon formed thereon 
is burned off and other imprities are removed, 
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The hot air then passes through the opening in 
the top of the drum into the top manifold. From 
the top manifold, the hot air passes through pipes 
97 and 5 into the conduit 6 from which it is 
exhausted to the atmosphere. If desired, in order 
to conserve heat, a portion of the hot air dis 
charged into conduit 6 may be recircu 
lated through the regenerating medium heater 
and the activation stage. By mounting the an 
nular drum and the manifolds within a pressure 
VeSSel, the method may be carried out with high 
preSSure gases and, too, the equalization of pres 
Sure Within the drum, manifolds and vessel per 
mit the drum and manifolds to be made of lighter 
Weight material, which adds considerably to the 
efficient and economical operation of the con 
verter. This equalization of pressure is accom 
plished by means of a Small opening formed in 
that portion of the pipe line 94 within the vessel 
2 . And too, due to the unequal temperature of 
the gas as it passes through the various sectors, 
thereby resulting in unequal expansion of the 
parts of the drum and manifolds, it is considered 
desirable to provide each of the eight pipes 94, 
95, 96, 9, 99, i, Oi and O2 with expansion 
jointS 84 located a short distance from their 
points of Connection to the manifolds. 
From the foregoing, it will be seen that there 

has been provided a novel method of and im 
proved apparatuS for catalytic cracking of 
petroleum vapors. The method comprises, broad 
ly, the steps of continuously circulating a cat 
alytic material in a closed path; continuously 
heating and directing the flow of the vapor to be 
cracked through the catalytic material at one 
Or more pointS in its closed path; and continu 
Ously heating and directing the flow of a regen 
erating medium through the catalytic material at 
another point in its closed path to regenerate the 
catalyst. 
At this point, it may be well to point out that 

the vapor to be cracked flows through the catalyst 
in the Sane direction in all the reaction stages, 
Viz., from the outside to the inside of the tubular 
containers, while the regenerating medium flows 
through the catalyst in the opposite direction in 
the activation stage, viz., from the inside to the 
outside of the tubular containers. This reversal 
of flow, as it were, has an important bearing in 
the practice of the method of the invention. In 
the reaction stages, due to the flow from “outside 
to inside' of the tubular containers, the reaction 
progreSSively decreases from the outside to the 
inside, which results in a heavier deposit of car 
bon, and other impurities, on the catalytic mate 
rial adjacent to the outer circumference of the 
tubular containers. Accordingly, by reversing the 
flow of the regenerating medium, in the instant 
case, hot air, the deposited carbon and other in 
purities are more quickly and efficiently removed. 
While the invention has been described in con 

nection with the cracking of vapors obtained from 
gas oils, obviously, it is also applicable to other 
catalytic reactions in which vapors are subjected 
to the action of a Suitable solid catalyst, such as 
hydro-forming, reforming, and the like. For 
example, it may be employed in hydro-forming 
Ordinary gaSoline to produce gasoline of a higher 
octane value for use as motor fuel. In that case, 
the range of temperatures and pressures will be 
changed to Suit the particular conditions under 
Which the System is operated. For hydro-form 
ing, the temperature ranges will be around from 
900 F. to 1000 F., while the pressure will be from 
10 to 50 pounds per square inch. An ordinary 
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molybdenum catalyst (MoC) about 10%) may be 
effectively employed in this process. It will be 
activated with air or any Suitable Source of Oxy 
gen. The time required for the completion of the 
cycle will be about the same (ten minutes or 
more). 

Obviously, the invention is not restricted to the 
particular embodiments thereof herein shown 
and described. Moreover, it is not indispensable 
that all of the features of the invention be used 
conjointly, since they may be employed advan 
tageously in various combinations and subcom 
binations. 
What is claimed is: 
1. In the catalytic cracking of hydrocarbons 

involving the contact of a catalyst with vaporized 
hydrocarbons with resultant deposition of carbon 
on the catalyst and the subsequent treatment of 
the catalyst in an oxidizing atmosphere to burn 
the carbon and regenerate the catalyst for further 
contact with the hydrocarbons, the improvement 
which comprises rotating a series of separated 
thin beds of catalyst directly in succession and 
substantially continuously relative to and through 
a reaction zone and a regenerative Zone; con 
tinuously directing the flow of the vaporized 
hydrocarbons through said reaction Zone; heat 
ing the vaporized hydrocarbons to an optimum 
reaction temperature prior to their passage 
through the reaction zone; continuously with 
drawing the cracked hydrocarbons from the re 
action zone; and continuously directing the flow 
of a hot oxidizing medium through the regen 
erating zone to burn the residual gas in the beds 
therein and also to oxidize the carbon on the 
catalyst; and continuously withdrawing the re 
sulting carbonaceous gases from said regenerat 
ing Zone. 

2. In the catalytic cracking of hydrocarbons in 
volving the contact of a catalyst with vaporized : 
hydrocarbons with resultant deposition of carbon 
on the catalyst and the subsequent treatment of 
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10 
the catalyst in an oxidizing atmosphere to burn 
the carbon and regenerate the catalyst for further 
contact with the hydrocarbons, the improvement 
Which comprises rotating a series of separated 
thin beds of catalyst directly in Succession and 
substantially continuously relative to and through 
a Succession of reaction zones and a regenerating 
ZOne; continuously directing the flow of the va 
porized hydrocarbons in succession and in Series 
through said reaction Zones; heating the vapor 
ized hydrocarbons to an optimum reaction tem 
perature prior to their passage through each of 
the reaction zones; continuously withdrawing the 
cracked vaporized hydrocarbons from the last one 
of the reaction zones; continuously directing the 
flow of a hot oxidizing medium through the re 
generating Zone to burn the residual gas in the 
beds therein and also to oxidize the carbon on the 
catalyst; and continuously withdrawing the re 
sulting carbonaceous gases from said regenerat 
ing Zone. 

3. The method, as set forth in claim 2, wherein 
the direction of the series flow of the vaporized 
hydrocarbons is opposite to the direction of rota 
tion of the catalyst beds, whereby the vaporized 
hydrocarbons will always make their last pas 
sage through freshly generated catalyst beds. 

ERNEST. B. MILLER, 
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