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1. 
My invention relates to the art of applying an 

'atomized hydrocarbon mixture to contact ma 
terial as it passes downwardly through a reac 
tion Zone under the influence of gravity. 
When an atomized hydrocarbon mixture is to 

be engaged with contact material for cracking or 
other conversion purposes, it has been deter 
mined, in accordance with the invention, that 
at least a substantial part of the contact mate 
orial should be directed so that it gravitates 
downwardly through the reaction zone into and 
through the path taken by the aforesaid hydro 

O 

'carbon mixture after ejection thereof from a 
Suitable nozzle, or equivalent. 
For the purpose stated above, suitable deflect 

ing means such as a conical member or equiva 
lent deflecting structure may be supported with 
in the reaction zone in inverted relation sub 
stantially symmetrically with respect to the pe 
riphery thereof. The contact material is ad 
mitted to the reaction zone above this conical 
imember which causes at least a substantial part 
'thereof, while following a path which is circum 
ferentially complete around said member, to di 
verge from an axis extending longitudinally 
through the reaction Zone. After divergence of 
the contact material has ceased, the contact ma 
terial, in Suitable manner, is directed into the 
path of the atomized hydrocarbon mixture as 
described above. 
Various other objects. and features of my in 

vention will become apparent from the follow 
ing detailed description. 
My invention resides in the art of controlling 

(movement of contact material, the novel process 
Steps and mechanical features of the character 
hereinafter described and claimed. 

For an understanding of my invention and for 
an illustration of one form of apparatus with 
'which it may be practiced, reference is to be had 
to the accompanying drawing, in which: 
The figure is a vertical sectional view, partly 

in elevation, showing a reaction zone of the in 
"wention. 
:Referring to the drawing, I have shown a 

vertical housing which, in horizontal cross 
Section, may be of any suitable configuration. 
The housing defines a reaction zone wherein 
hydrocarbon material is cracked or otherwise 
iconverted in the presence of contact material C 
which moves downwardly therethrough under 

20 

2 
In the form of the invention herein shown, 

although not necessarily, the housing , below 
the upper surface of the contact material C, 

- may support a shallow receptacle-like member 3 
having a central discharge pipe 3d opening 
therethrough and extending downwardly there 
from. A substantial distance below the mem 
ber 3, a ring 4 or other suitable supporting 
member may be welded or otherwise suitably se 
cured to the interior housing surface. This 
ring 4 supports a disk 5 which, in turn, supports 
an upstanding tubular member 6 communicat 
ing with that portion of the housing below 
the ring 4-by way of an opening formed in the 
central part of said disk 5. The upper end of 
the -tubular member 6 supports - a deflecting 
member 7- having -a central opening which com 
municates with said tubular member 6, the de 
flecting member 7 being suitably secured at its 

- peripheral-surface to the interior surface of the 
housing?. The deflecting member 7 may carry 
a plurality of inclined rods.8 which are disposed 
in suitable spaced relation so as to support an 
inverted receptacle-like member 9 having its 
lower surface suitably spaced from the interior 
-surface of the housing and which may have 
strue right-angle conical, frusto-conical, or 
equivalent pyramidical or frusto-pyramidical 
configuration. In the appended claims, the ex 
-pression 'cone-like' shall be understood as 
generically describing members of the character 
just referred to. As clearly appears from the 
drawing, the central longitudinal axis of the 
member 3, the pipe .3a, conical member 9, de 
flecting member 7, tubular member 6 and the 
disk 5 coincide, preferably, with the longitudinal 
axis of the housing . In lieu of the receptacle 
like member -9, it shall be understood that any 
other suitable member having plane or other 

40 Suitable configuration may be supported in the 
housing r in-spaced relation with respect to the 

tact material therearound. 
45 

interior surface thereof so as to deflect the con 

;In the form of the invention herein shown, al 
though not necessarily, the conical member 9, 
near its apex, is apértured for the reception of a 

the influence of gravity, the contact material ic 
ibeing introduced into said housing in suitable 
manner,ias by a plurality of spaced pipes 2 sex 
tending through the top housing wall. - suitable arrangement may be provided for dis. 

pipe O which, interiorly of said conical mem 
ber 9, terminates in a downwardly directed noz 
zle fold through which an atomized hydrocarbon 
-mixture passes as hereinafter described. The 
pipes a may be threaded to a supply pipe 
which extends exteriorly of the housing: where 
it may be supported by a tubular member:l 

jacent the lower end of the housing 
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engaging cracked or converted vapors from the 
contact material C. To this end, if desired, a 
tube sheet 3 may be secured in suitable manner 
to the interior surface of said housing . Up 
standing from the tube sheet 3 and opening 
therethrough are a plurality of tubes 4 com 
municating with an utilizable for supporting a 
plurality of suitably arranged channel members 

4. 
tact material last named, after passage thereof 
below the conical member 9, is caused to gravitate 
as a layer of contact material moving down 
Wardly from the lower surface of the conical 

5 

5, or equivalent, which are disposed in inverted .. 
relation so that, in known manner, they are 0. 
utilized for the disengagement of vapors from 
the contact material. 
Any suitable arrangement may be utilized for 

discharging the contact material from the hous 
ing . To this end and as diametrically indi 
cated, a plurality of spaced horizontal tube 
sheets 6 may be Secured to the interior Surface 
of the lower end portion of the housing below . 
the aforesaid tube sheet 3, the extreme lower 
end portion of Said housing , preferably, being 
conical as illustrated. A plurality of suitably 
Spaced tubes or pipes 7 open through and de 
pend from each of the tube sheets 3 and 6. As 
known in the art, the tubes 7 on successively 
lower tube sheets progressively decrease in num 
ber and the diameter thereof progressively in 
creases whereby the contact material passes 
through the lower conical end portion of the 
housing and reaches a main discharge pipe or 
conduit f8 which may be inclined as illustrated. 
In operation, contact material C is admitted 

to the housing f by Way of the pipes 2 and, or 
dinarily, the contact material fills said housing 
to the outlet ends of the respective pipes 2. As 

the operation proceeds, contact material passes 
continuously through and from the housing by 
Way of the above described sets of tubes 7 which 
lead to the discharge pipe 8. Simultaneously, 
contact material is admitted to said housing by 
Way of the aforesaid pipes 2. Thus, within the 
housing , there is a moving bed of contact ma 
terial which moves downwardly under the in 
fluence of gravity. 

After admission to the housing , the contact 
material C, initially moves into the member 3 
from which it passes downwardly by way of the 
discharge pipe 3a which, as stated, is centered 
with respect to the apex of the conical mem 
ber 9. Accordingly, it results that at least a 
large or Substantial part of the contact material, 
during continued downward movement, is dis 
tributed Substantially in uniform manner around 
the periphery of said conical member 9 at any 
intersecting horizontal plane including the hori 
ZOntal plane coinciding with the lower surface 
thereof. 

he contact material. While moving down 
Wardly as described immediately above, follows a 
path which is circumferentially complete around 
the conical member 9 by which said contact ma 
terial is deflected as indicated at D so as to 
diverge with respect to the longitudinal axis 
thereof, this action continuing until the con 
tact material reaches the lower surface of said 
conical member 9. Resulting from this action: 
of the conical member 9, there is formed interi 
Orly of the contact material a chamber through 
which the atomized hydrocarbon mixture is 
passed as hereinafter described. 

Thereafter, in accordance with the invention, 
at least a large or substantial part of the contact 
material, while moving under the influence of . 
gravity, is caused to move through the path taken 
by the atomized hydrocarbon material ejected 

- from the nozzle fea. More particularly, the con 

member 9 and having configuration which is 
Suitable for the efficient application thereto of 
the atomized hydrocarbon material. This may 
be accomplished in any suitable manner. As 
herein ShoWn, although not necessarily, the de 
flecting member 7 is thus utilized and, as clearly 
appears from the drawing, said member 7 causes 
the contact material, after passage thereof below 
the conical member 9 to move, under the in- . 
fluence of gravity, as a layer L of contact ma 
terial which faces the lower open end of the 
conical member 9. Moreover, as indicated at t, 
the thickness of this layer of contact material, 
as determined initially by the Space between the 
lower surface of the conical member 9 and the 
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member 7 may be regulated to some extent by 
the angle of inclination of said member 7. If 
the inclination of the latter is at or near the 
angle of repose of the contact material beneath 
the conical member 9, as is preferred, said layer 
of contact material has substantially uniform 
thickness as indicated at t. 

Thereafter, in the form of the invention here 
in shown, the contact material passes down 
Wardly through the tubular member 6 and then 
through the housing proper where the desired 
reaction continues in the presence of the con 
tact material on which a deposit of carbonaceous 
material is accumulated as the cperation pro 
ceeds. Finally, as stated, the contact material 
paSSes through the pipes and then leaves the 
housing f by way of the pipe 8. Thereafter, 
in Suitable manner, said contact material is re 
generated and then. returned to the pipes 2 for 
re-admission to said housing . 
When hydrocarbon material is to be cracked 

in the housing f, the contact materia C herein 
before referred to should be catalytic in character 
and the temperature thereof, upon admission to 
the housing , should range between 800 F. and 
1000 F. or higher, for example, about 900 F. 
Any suitable kind of catalytic contact material 
may thus be utilized such, for example, as acti 
wated clay pellets, syntietic silica-alumina pelets 
or beads, etc., these pellets or beads having suit 
able major dimensions such as between is and 
34 of an inch. - 
Hydrocarbon material, while entirely in tie 

liquid phase or in desired proportion of vapor 
phase and liquid phase material, is Supplied to 
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the pipe O from any suitable source of supply, 
not shown, under Superatmospheric. pressure 
ranging, for example, from 15 lbs. to 30 lbs. per 
sq. inch gauge. By the nozzle lid, this liquid 
phase material is atomized. So as to form a fine 
mist or spray which passes' downwardly through 
the conical member 9, preferably in non-contact 
ing relation with respect, to the interior Surface 
thereof, so as to be injected into the aforesaid 
layer L of contact material during the described 
movement thereof under the influence of gravity 
beneath the conical member 9. Some vaporiza 
tion of the liquid hydrocarbon material may oc 
cur immediately after ejection thereof from the 

75 

nozzle Da and, if so, the extent of such vaporiza 
tion depends on the temperature of the incom 
ing hydrocarbon material, the character thereof 
as regards boiling range and the degree of pres 
sure reduction at said nozzle 0d considering the 
temperature of the contact material. In any 
event, a substantial proportion of the admitted 
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hydrocarbon material exists as an atomized liquid 
when it is injected into the layer L of contact 
Inlaterial. 
The extent of penetration of the contact ma 

terial forming the described layer I, of contact 
material is dependent upon the thickness of said 
layer and the velocity of the atomized mixture 
ejected from the nozzle Oa. Ordinarily, the 
atomized mixture should penetrate through or 
nearly through said layer of contact material. 
To SOme extent, unifornity of distribution of the 
atomized mixture on the contact material de 
creases as the lower surface of the layer is ap 
proached. 
After the atomized hydrocarbon material has 

been applied to the contact material in the man 
her described above, the latter moves downwardly 
through the tubular member 6 and thence 
through the reaction zone proper. As this oper 
ation proceeds, the applied hydrocarbon material 
is Cracked in the presence of the contact ma 
terial, the resulting cracked vapors moving con 
Currently With the descending contact material 
and being disengaged therefrom at the channel 
members 5. Thereafter, in the form of the in 
Wention herein shown, these vapors enter the 
tubes 4 by Way of passages 4a formed respec 
tively therein, pass downwardly therethrough, 
then pass through the tube sheet 3 whereupon 
they pass to any suitable destination by way of a 
conduit 9 opening into the space below said tube 
Sheet 3. 

It is a feature of the invention that some means 
Such, for example, as the inclined member 7 is 
utilized for directing the contact material so that 
it gravitates in layer formation through a zone 
wherein the atomized hydrocarbon material is 
applied thereto. This Zone is above the Zone 
Wherein the reaction largely occurs which, in the 
disclosed form of the invention, is below the disk 
5. Accordingly, it follows that, in the upper Zone, 
the contact material usually moves more or less 
transversely through the path taken by the 
atomized material issuing from the nozzle Oa. 
and, in SO doing, assumes layer formation hav- . 
ing thickness suitable for obtaining satisfactory 
penetration of the applied liquid phase material. 
Preferably, the amount of contact material which 
paSSes along the inclined member 7, or equivalent 
is Sufficient to absorb all of the liquid hydrocar- is 
bon material ejected from the nozzle fed. As the 
Operation proceeds, contact material moves down 
Wardly along the upper surface of Said deflecting 
member 7, or equivalent and, in so doing, main 
tains this surface substantially free from liquid 
hydrocarbon material and/or carbonaceous ma 
terial. Thereafter, the contact material gravi 
tates downwardly through the tubular member 
6, if utilized, and then into the reaction zone 
proper. As it enters the last named Zone, Some 
transverse movement of the contact material oc 
CurS With resultant attainment of a substantially 
uniformly mixed condition of the pieces of contact 
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6 
as is Suitable or desirable. If not free-flowing at 
Ordinary room temperature, such hydrocarbon 
material Should be heated at least to such extent 
that it is free-flowing. Ordinarily, however, it 
is desirable for the temperature of the admitted 
hydrocarbon material to approach rather closely 
the temperature of reaction in the reaction zone. 
The hydrocarbon material traversing the con 

duit may be of any suitable character whether 
Vaporizable or not. Heavy or even the heaviest 
types of charge stocks without restriction to boil 
ing range may be utilized and, preferably, prior 
to the atomizing operation herein described, these 
Stocks are treated to remove salts and asphaltic 
Compounds. It is characteristic of the described 
Cracking operation that, from such heavy charge 
Stocks including topped crudes, reduced crudes, 
heavy vacuun distillates and the like, large yields 
of high quality motor gasoline and distillate fuel 
oils are obtained. If the cracking operation were 
confined to vapor phase hydrocarbon material, 
the use of the entire heavy stocks last named as 
charging material Would be undesirable, if not 
impossible, by reason of the fact that such stocks 
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material which may have been coated with the 
hydrocarbon mixture to different extent, 
The hydrocarbon material traversing the 

conduit i? and any preceding heating equipment 
Should be maintained under temperature, pres 
sure and contact time conditions such that, prior 
to introduction thereof into the reaction zone, 
there is no Substantial formation of cracked prod 
uctS Such as carbonaceous material and gasoline. 
Under the conditions referred to immediately. 

65 

cannot be completely vaporized in conventional 
equipment without production of non-vapor phase 
material such as tar and/or coke. Moreover, the 
conventional equipment tends to produce, if maxi 
mum or near maximum vaporization is obtained, 
low grade thermal gasolines which are undesir 
able components of the cracking charge. 

It shall be understood that the invention is not 
to be limited to utilization of the hereinbefore 
described receptacle-like member 3 and its Cens . 
trally disposed pipe 3a. This member may be 
omitted if desired. However, as regards the form 
of the invention herein disclosed and in Order 
to obtain proper distribution of the contact ma 
terial while moving below the conical member 9, 
the upper level of contact material in the hous 
ing should be continuously maintained to Some 
extent above the lower surface of said conical 
member 9. 
The ring 4., disk 5 and tubular member 6 may 

be omitted if desired. However, in a preferred 
form of the invention, these members are utilized, 
this being desirable by reason of the fact that 
the tubular member 6 Serves as a draw-off paS 
sage which assists in maintaining the contact 
material in desired layer formation as it passes 
tiownwardly along said member. 
While a preferred application of the invention 

relates to a cracking operation performed On 
hydrocarbon material as hereinbefore described, 
it shall be understood that the invention is not 
to be this limited. Thus, for example, the con 
tact laterial C may be Substantially inert 
catalytically such, for example, as fused alumina, 
heat resistant quartz, and quartz pebbles, fused 
silica, and alumina, etc. If so, the hydrocarbon 
material traversing the conduit and nozzle Oa. 
may be at least partly liquid phase crude bottons, 
residual or heavy bottoms, topped crudes or other 
heavy hydrocarbons containing heavy, difficultly 
vaporizable fractions or components such as tar, 
asphalt or the like. The inert catalytic material 
referred to above should have temperature such, 

70 

for example, as between 800° F. and 1250 F. 
and, if so, application thereto from the nozzle a 
of an atomized mixture formed from difficultly 
vaporizable hydrocarbon material causes the lat 

above, the temperature of the hydrocarbon mate 
rial admitted to the reaction zone may be such 75 

ter to be vaporized and viscosity-broken with re 
Sultant production, if the contact time is suff 
Cie:htly short, of distillate hydrocarbon material 
Which is principally higher boiling than gasoline. 
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While the invention has been described with 
respect to a certain particular preferred example 
which gives satisfactory results, it will be under 
stood by those skilled in the art, after under 
standing the invention, that various changes and 
modifications may be made without departing 
from the spirit and scope of the invention and 
it is intended, therefore, in the appended claims 
to cover all such changes and modifications. 

I claim: 
1. In a process wherein hydrocarbon material 

undergoes reaction in the presence of contact 
material, the steps which comprise admitting 
contact material at reaction temperature to a re 
action zone for downward passage therethrough 
under the influence of gravity, causing at least 
a substantial part of the contact material, while 
following a circumferentially complete path, to 
diverge from the longitudinal axis of Said reac 
tion Zone, causing the last named contact ma 
terial, after divergence thereof has ceased, to 
gravitate toward said longitudinal axis of the re 
action zone as a layer of contact material, and 
injecting an atomized hydrocarbon mixture into 
said layer of contact material. 

2. In apparatus of the character described, a 
vertical housing defining a reaction Zone, a mem 
ber supported in said housing in Spaced relation 
with respect to the interior surface thereof, 
means for passing contact material into said 
housing for subsequent downward passage 
around said member throughout the entire pe 
riphery thereof at any horizontal plane, means 
comprising an inclined deflecting member hav 
ing a central passage and Supported below said 
first named member for causing the contact ma 
terial, after passage thereof below said first 
named member, to gravitate as a layer of contact 
material, means for injecting atomized hydro 
carbon mixture into said layer of contact ma 
terial, and a tubular member disposed in pas 
Sage-forming relation with respect to the passage 
in said inclined deflecting member, the contact 
material, after application of the hydrocarbon 
mixture thereto, passing through said passage 
and then through said tubular member. 

3. In apparatus of the character described, a 
vertical housing, means for passing contact ma 
terial into said housing for subsequent downward 
passage therethrough under the influence of 
gravity, means for causing the contact material 
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to gravitate toward the vertical axis of said hous 
ing as a layer of contact material, said last named 
means comprising an inclined deflecting member 
having a central passage, means for injecting an 
atomized hydrocarbon mixture into said layer of 
contact material, and a tubular member dis 
posed in passage-forming relation with respect 
to the passage in said inclined deflecting mem 

55 

ber, the contact material, after application of the 
hydrocarbon mixture thereto, passing through 
said passage and then through Said tubular mem 
ber. 

4. In a process for conversion of a charge of 
high-boiling liquid hydrocarbons in the presence 
of a compact maSS of granular contact material 
gravitating through an elongated confined Zone, 
the method which comprises passing said contact 
material downwardly as an annular stream con 
tiguous to the periphery of said confine zone in 
the upper region thereof, directing the flow of 
Said annular stream of contact material inwardly 
toWard the axis thereof to form a Solid confined 
Stream of Substantially smaller flow area than 
the area circumscribed by the lower end of said 
annular stream, Said contact material during 
transition from annular to solid stream forma 
tion having an exposed surface entirely within 
Said compact mass, injecting an atomized stream 
containing Said liquid hydrocarbons into said 
Contact material throughout said exposed sur 
face, and passing Said solid confined stream di 
rectly onto an expanded compact moving bed of 
Said contact material for passage through the 
remaining portion of said elongated confined 
ZOne. 

5. The method of claim 4 characterized in that 
Said contact material during said transition from 
an annular to a solid confined stream flows as 
a layer of Substantially uniform thickness. 

6. The method of claim 5 characterized in that 
Said atomized hydrocarbon mixture is injected 
into Said moving layer in sufficient quantity to 
effect Substantially complete penetration of the 
Sale. 

HANS G. SHIMP. 
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