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This invention relates to certain lmprovements
in the art of cracking -hydrocarbons: for the pur=
pose of removing coke formations and preventing -
the building up of deleterious coka fm mahons in
the cracklngappal atus.

The invention pertains nartlcularly to. means '
for maintaining the. vapor transfer lines from-
reaction. chambers freée from. injuricus coke de-
posits. A problem has been. presented, ‘particu-
larly in the . vapor phase or high temperature
cracking-of hydrocarbon.cils, of maintaining the
vapor transit passages from the reaction cham-
i*ews free from harmful coke deposits. Various

schemes involving the introducfion. of a. cooling
medxum into the vapor line-have been ermployed.
Tt is, however, an. extremely delicate proposition
to provide sufficient. cooling to prevent the forma-
tion of coke deposits.in the vapor passages: while
at-the same time avoiding reducing the tempera-.
ture of the mass. of vapars in the reaction. cham-
ker and unduly reducing the temperature of the
sutgoing vapars.. . One methed of coke. prevention
which has been quite successfully. employed is tor

provide a ring sprayer in the reaction: chamber
~ immediately adiacent to- the -vaper: outlet, the -
-sprayed oil being.. introduced - in- such. -quantity
that subetantlally all.of it, either. as. vapors or
entrained liquid, will.-be carried out with- the
_outflowing. vapors. - Due- to- the limitations- im-
rased by the necessity of avolding the coeling of
the: mass of vapers in.the. reaction chamber, it
has been. found impossible when making runs of
considerable length to. completely prevent: the
fovmatmn of coke deposits inthe vapcr line-or .,
adiacent the ent rance thereto: and resort has
heen had tothe use of o coke knocker-for periodic -
nperation. for removing the eoke- deposit.” The
Tunction of the coke knocker is to- break off the
ccke stalactites which form areund the spray
ring. These coke stalactites if' not removed graw
in size-and eventually reéstrict the vapor line open-
ing, thus causing an increase im pressure until
the safe operating pressure on the reaction cham-
ber is: reached, forcing the unit to shut down: 4
It has heen found that in ‘many cases the coke
formation may be-of a-seft, tarry nature with the
result that the coke mass -instead: of being broken
off is merely pushed aside by the knocker and.
may remain adjacsnt the vapor cutlet in a condi-
tion well adapted to-form a nucleus for the build-
ing up-of additional coke deposifs and.the evens
tual formation of harder deposits that will'not be
reached-or renewed by the coke knoeker, necessi-
tating the shutting down ef the.unit. = - 5o
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. prevent the- building: up-of:

‘o1t such soft material,
" ‘more brittle nature the coke knocker will function

20-

(CL 106—-—69)

It is an obJect of my- znventlon to posmvely"
deleterious coke: de-,
posits in tha vapor: liné. “TIn accordance with the
invention a- coke kneckmg apparatis is provided
carrying fluid spraying means adapted for direct- .
ing fluid- under consxderable force “against the
wall of the vapor line and-adjacent, barts. By the
permd;c apphcatmp -of thn combmed knockmg
aud spraying ‘device t‘re coka is effectually re-
moved from the vapor line and the building up of
de;efenous depcsn:s such as Would necessitate a’

shutdown'is' prevented ‘When the coke knocker

comes. in contact w1th any .coke bemg formed in
the vapor hne if it be-of a =th or taary nature
such as would ordmarlly be merely pushed; as1de -
by the knocker the fluid: sprays effectually flush_ -
If the formation is: ‘of a

tobreak it'off while at.thie same time the spraying

fluid. will, thoroughly clean - the . vapor :line wall

and adjacent portions of the wall 0of. the reaction
chamber,, n this way the 1ise of the spray ring
for continuously spraying: ail immediately adia-
cent the entrance to the vapor line may- be.elim~
inated, since perlodzc use of-the knocker element -
and’ its agsoeiated spraying mechanism may be. -
relied on for: keeping the vaper, line. free. from.
coke deposits.

For the purpose of more.. fully dlsclosmg; the ]
’IlVe'lthD _reference is now had. to..the accom—

* panying drawings whierein:

Fig. 1 is-a sectional elevation’ of an apparatus '
Lllustratmg ‘the: invention. and constlfutmg an
embodiment thereof;.” | -

Fig. 2.is an eq]arged, partﬂal qec’mcn showmg a .
rotary assembly. for the fluid, spraying-means; -

Flg 3 is.a. plan view taken along line 3—3, of
Fig. 2

Flg 415 a sect10nal elevatlon showmg a. modl— :
fied fo_m of the invention. .

- In the drawings, 10 represents. a reactmn .

_chamber for the: cracking or eonversion of hydro-~

carbon oils.: Usually the- hydrocarbon: oil to-be

-converted is passed through a heating- ¢oil- and

delivered to the reaction chamber wherein: cragk--
ing. conditions: of temperatire snd -pressure- are .
maintained. . The vaper -line- ‘for - the-reaction
chamber | & ineludes-asvertieal riser secmon It and

a horizontal-section’ +2.° One end of .the. hori- -
zontal section is closed by a blind flange: {3 and
the other erid ‘extends: to subsequent apparatus,

such as a fractionating tower -(not-shown) "

pipe 14 in axial alignment with the vapor line- l2
extends through the bling ﬂande i3 and ispro-




2

vided with a nozzle 15 for spraying oil into the
vapor stream.

A pipe section 16 is prov1ded in axial align- -

ment with the vapor riser 11 and in open com-
‘munication with the vapor line 12. The pipe
section 16 supports a cylinder 171 having actu-
ating means (not shown) for imparting a re-
ciprocating movement to-a piston I8 carrying a

pipe 19. 'The pipe 19 is connected by means of ’

a series of pipe sections 21 interconnected by
swing joints 22 to a suitable scurce of oil supply
under pressure.
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position, as shown in dotted lines in the draw-
ing, may be seated in a casing 35 which may al-
so support a stuffing box 36 through which the
pipe 32 moves. It is advantageous to provide
oil cooling for the stuffing box, The pipe 32

- .is provided with a splined section or square sec-’

10

At the lower end of the pipe |9 is mounted sl

an element for rotary movement thereon carry-
ing the spraying nozzles. 'The rotary assembly

15

includes an upper casing 24, secured to a lower -

casing 25 as by means of bolts 26. Ball bearings
27 are suitably mounted within a ball race ele-
ment 28 fixed to the casing 24 and a hall race
element 29 fixed to the pipe 9.
is'provided with a plurality of discharge nozzles
30, adapted to -discharge. fluid tangentially to

the pipe 19 so.as to impart a rotary .movement -

to the casings 25 and 24, It is advantageous to
dvspose the nozzles at various. angles. - Thus, as
illustrated, a pair of nozzles on opposite sides
of the casing 25 are directed upwardly at an an-
gle: of about 45° from the horizontal while an-
other 'pair of nozzles .on- opposite sides of the
casing are directed downwardly-at an angle of
about 45°. In practice, the nozzle openings are
about 1 of an inch to.#% of an inch in diame-
ter and are constructed so as to be. capable of
discharging an even stream of llquld for a dis-
tance of at least 8 feet., . )

A . plate or plunger element 3| is secured to

the bottom of the casing 25 for the purpsse of

dislodging .coke formations and protecting the
nozzles. The plate or plunger 31 may assume
various forms; for.example, it may be in the
form of an inverted cone and‘adapted to hawv

a mechanical cutting action. When the plStOT\

18 is in the upper position, as shown in Fig. 1,

the plate 31 is seated at the bottom of pipe L,
closing the opening between thé vapor line 2
and pipe {8 and when the piston is in the lower
position the rotary nozzle assembly -is in ap-
proximately the position indicated :in - dotted
lines in Fig. 1. As the rotary assembly is meved
downwardly through the vapor riser !I coke
formations are dislodged, while the streams from
the rotating nozzles wash. away any tarry or
coky materials and serve.to clean and scour the
surface of the vapor riser. It will be noted that
the rotary assembly is adapted to proceed down-
wardly somewhat below the upper wall of the
reaction  chamber so that fluid streams from
the nozzles may be applied to the upper sur-
faces of the reaction chamber adJacent the out-
let opening.

In the modified form of the invention 111us—
trated in Fig. 4 a fluid supply pipe 32 is adapted
for bhoth rotary and reciprocating movement.

The casing 25
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Rigidly fixed to the lower end of the pive 22 is -

a-cone shaped combination plunger and nozzle.

member 33 which is formed with a plurality of
discharge openings or orifices 34 for dischargirg
fluid from the pipe 32 against the wall of the
vapor riser il and upper portions of the reac-
tion chamber 18. As illustrated, certain of the
nozzle openings are inclined in an upward di-
rection and certain of them are inclined in a
downward direction. - The member 33, when in
the lower. position,. is positioned approximately
as shown in the drawing and when in the upper

70
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tion 37 adapted for slidable engagement with a
rotary table 38 suitably geared to.a motor driven
worm or gear 39, so that the pipe 32 may be ro-
tated while permitting the upward and down-

“ward movement of the pipe. The section 371 is

connected by means of a rotary joint 40 to a

pipe 41 which is connected to a piston 44 dis-

posed in a cylinder 45 suitably provided with ac-
tuating means: (not shown) for imparting the
desired upward. and. downward movement- to
the pipe. The spraying fluid is supplied to pipe
41-by means of a series of pipe sections 42 inter-
connected by swing joints 43.

‘It is recommended that the spray fluid be sun-
plied under pressures of the order of 1500 to
2000. 1bs. and that the fluid- be delivered from
the nozzles at a.rate of about 400 to 509 ft. per
second, By supplying the fluid under such high
pressure and by delivering -the fluid from the
nozzles at such high rates it. is possible not only
to readily remove any soift or tsrry formations,
but also to effectually scour the walls- from. any
coke formations of a hard nature which may
have become: baked thereon.

In the practice of the 1nvent10‘1 the 1oua1y
nozzle assembly is normally held in the upper
position while preferably.a substantially contin-
uous stream of fluid may be discharged into the
vapor line through line {4. 'The operation is
continued in this way for a time, without the
application of any copling medium. to the vapors
entering the vapor riser, and coke may be per-
mitted to’ accumulate on the wall of the vapor
riser. or in the zone 1mmed1ately ‘adjacent the
outlet onenmg of the reaction chamber. Ry ps-
rlodlcally operating the rotary plunger -and
spraying nozzlés any ccke formations that may
have lodged are eﬁectually removed.  Ordinarily
it'is necessary to operate the rotary plunger and
spraying’ nozzles at mtervals of sbout onee ' or
twice a day. And it is only necessary to carry
on the spraying for brief periods such as 2 min-
ute or at most two or three minutes.

- 'The practice of the invention is ‘well adapted
for application jn- pressure cracking processes
wherein the oil is discharged from the heating

coil at temperatures of the order to 900° F. to
1000° F. into the reaction chamber wherein tem-
peratures, usually in éxcess of 850° F. and often
approximating 900° F., are maintained and in
which the vapors are passed from the reaction
chamber at temperatures in excess of 800° F.
In an example of the invention, condensate
stocks having end boiling points such as 650° F.
10.700° F. are subjected to vapor phase cracking
by being discharged from the cracking coil at
temperatures in excess of 900° . into the reac-
tion chamber wherein the mass of vapors is
maintained at temperatures of about 880° F. to
980° F. In the normal operation a continuous
stream of cooling oil may be introduced through
a line 14 into the vapor line 12 operating to cool
the vapors somewhat and prevent coke deposi-
tion in the vapor line 12, The cooling medium
is carried along with the flowing vapors and the
mixture flows through the vapor line normally
at temperatures of about 825° F. to:850° F. At
jntervals of about once or twice a day the coke
knocker and spraying apparatus is applied to re-
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move any coke deposits that may have forme d in
the vapor riser {! or in the top of the reaction
chamber 18 adjacent the outlet. The effect of
the spraying is to reduce the temperature in the
vapor passages, but since the spray need. only
be conducted for the comparatively brief inter-
val of 2 minute or two the reduction in tempera-
ture is only temporary and normal working con-
ditions are readily reestablished. . Steam may bhe
discharged through the nozzles to prevent the
deposition to tarry material therein during pe-
riod when the nozzles are not discharging -oil.
Although a preferred embodiment of the in-
vention has been set forth in connection with
apparatus having a particular constructiton and
arrangement of parts and mode of operation,
it will be seen that various changes and modi-

10

fications may be made therein, while securing to .
a greater or less extent some or all of the bene~

fits 'of the invention, without departing from the
spirit and scope thereof.
I claim:

1, In a cracking process Whereln vapors at 2

cracking temperature continuously flow from a
reaction chamber through a vapor outlet line

in immediate communication with the reaction:

chamber and wherein such fiow of vapors is con-
tinued for an extended period of time, the meth-

od of removing coke deposits -and maintaining -

the free flow of vapors from the reaction cham-
ber through the vapor outlet line which com-
prises normally permitting the flow of vapors
through the entrance to the vapor outlet line
without the application of any cooling fluid at
said entrance, at intervals forcing a plunger ele-
ment through the vapor outlet line thence into

the reaction chamber to thereby dislodge coke

formations in the path thereof, as the plunger

passes through the vapor ocutlet line directing a -

fluid medium against the inner wall thereof with
sufficient force to wash away coke formations,

a

foreing a plunger element downiwardly.through =
the vapor riser thence into the reaction chamber -

to thereby dislodge coke' formations in the path
thereof, as the plunger passes through the vapor
riger directing a fluid medium against the inner
wall thereof with sufficient force' to wash away
coke formations, and when the plunger is with-
in the reaction chamber directing a fluid medium
against that portion of the wall of the reaction
chamber. adjacent the entrance to the vapor .

riser with sufficient force to wash away-coke for-
‘mations;

3. Ina cracking’ process wherein vapors at a
cracking temperature continuously flow from a -
reaction chamber through & vapor outlet line .
in immediate communication with the reaction’
chamber and wherein such flow of vapors is con-
tinued for an extended period of time, the meth-_ .
od of removing coke deposits ‘and maintaining
the free flow of vapors. from the reaction cham-
ber . through the vapor ‘outlet line which com- "~
prises. normally - permitting the ﬁow of . vapors
through the entrance to the vapor outlet: line i

. without the application of any cooling fluid at

said entrance, at intervals of the order of once
or twice a day forcing a pluriger elemerit through
the vapor line thence into the reaction chamber

. to thereby dislodge coke formations in. the path .

30
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and when the plunger is' within the reaction -

chamber directing a fluid medium against that
portion of the wall of the reaction chamber ad-
jacent the entrance to said vapor outlet line
with sufficient force to wash away coke forma-
tions.

2. In a cracking process wherein vapors at a
cracking temperature flow ‘continuously from a
reaction chamber in an upward direction through
a vapor riser and flow thence in a horizontal di=

rection through a vapor conduit and wherein

such flow of vapors is continued for an extended

“reaction . chamber

thereof, and at such intervals, directing-a fluid '

‘medium against the inner wall of the vapor out--

let line and against that portion of the wall of
the reaction chamber adjacent the entrance to .
the vapor outlet line with sufficient | force to
wash away coke formations. :

4. In a cracking process wherein. vapors ‘at a
cracking temperature flow contmuously from g
in.. an- upward . direction
through a vapor riser and flow thence in a hori-
zontal direction” through a ‘vapor condmt and
wherein such flow of vapors is contmued for an
extended period of-time, the method of removing
coke deposits and maintaining the, free flow of

- vapors from the reaction ‘chamber, through the

45 -
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period of time, the method of removing coke de- -

posits and maintaining the free flow of vapors
from the reaction chamber through the vapor
lines which comprises continuously introducing
a cooling medium into the stream of vapors flow-
ing in the horizontal direction while normally
Permitting the flow of vapors through the en-
trance to the vapor riser without the application
of any cooling ﬁmd at said entrance, at intervals

55
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vapor lines which comprises contmuously 1ntro-_ :

ducing a cooling medium into the stream of va-- -

pors flowing -in the. horizontal direction while -

normally permitting thie flow of vapors through ..~
the entrance to the vapor riser without the ap- -

plication - of ‘any cooling fluid: at said- entrance;
at intervals of the order- of once or twice a day.
forcing a plunger eléement downwardly ‘through
the vapor riser thence into the reaction chamber -
to thereby dislodge coke’ formations in ‘the path
thereof, at such intervals directing a fAluid' medi-
um against -the inner wall of the vapor: outlet -
line and against that portion of the wall of the
reaction chamber adjacent the entrance to-the.

. vapor outlet line with sufficient force to wash

away coke formations, and:limiting the appl_ica;
tion of such fluid medium at said intervals to a

- period of time of the order of 1-3 minutes.

ROY J. DIWOKY.




