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APPARATUS FOR CRACKING HYDROCARBONS.

Original application filed July 7, 1921, Serial No. 482,964. Divided and this application filed Inly 18,

1921,

7o all whom it may concern:

Be it known that I, Frep G. Niece, a citi-
zen of the United States, residing at Cleve-
land, in the county of Cuyahoga and State
of Ohio, huave invented new ahd useful Im-
provements in Apparatus for Cracking Hy-
drocarbons, of which the  following is a
specification. ' N

This invention relates to linprovements in
apparatus for cracking hydrocarbons.

The primary object of this invention is o
devise highly practical apparatus for sub-
jecting a hydrocarbon oil heavier than gaso-
line to such improved and novel treatment ss
to produce gasoline of better quality and in
larger quantity per measure of heavier oil.

. Another object is to render said appuaratus
well adapted for obtaining a remarkably
high percentage of saturated hydrocarbons,
after having properly started the operation
of the apparatus, without resorting te a hy-
drogen-supply source external to the liquid
hydrocarbon to be cracked during said
operation. _

Another object is not only to produce ap-
paratus of the character indicated for sub-
jecting liquid hydrocarbon to the heat of
and within a molten body composed of low-
melting metal or material such, for instance,
as lead heated to and not vaporizable at the
required hydrocarbon-cracking temperature,
in a closed chamber having a vapor-outlet,
but to have said apparatus comprise means
whereby, during the subjection of gases and
vapors issuing from heated liquid hydro-
carbon to be cracked to the heat of and
within said molten body, hydrocarbon va-
pors and gases which have passed uncon-
densed through a condenser of the appa-
ratus, after having been subjected to the
required hydrocarbon-cracking temperature,
are subjected to the heat of and within said
molten body.

Another object is te have said apparatus

well adapted for effecting such an extensive

dissociation of the atomic constituents of
molecules of hydrecarbon gases and vapors
from the condenser, in such highly intimate
or close association in the molten body with
the cracking of the vapors and gdses from
heated liquid hydrocarbon heavier than
gasoline, that a plentiful and economiecal
supply of much needed free hydrogen is in-

Serial No. 484,293,

sured withont necessitating the employment
of other hydrogen-supplying means.

Another object is to have said apparatus
comiprise means whereby hydrocarbon gases
and vapors from the condenser, and the
liquid hydrocarbon to be cracked, can ke
forced under a desirable pressure into the
molten body, and more especially to provide
simple and efficient means for maintaining
said vapors and gases from the condenser,
gases and vapors issuing from heated liquid
hydroca. bon to be cracked, and vapors and
gases formed during the subjection of hy-
drocarbons to the heat of and within said
molten body, in highly intimate or close as-
sociation during said subjection of said hy-
drocarbons to the heat of and within the
molten body.

With these objects in view, and to attain
any other object hereinafter appearing, this
invention consists in certain features of con-
struction, and combinations and relative ar-
rangements ‘of parts, hereinafter described
in this specification, pointed out in the
claims, and illustrated in the accompanying
drawings. .

In said drawings, Figure 1 is a side ele-
vation, largely in section and partly diagram-
matie, of my improved apparatus. Fig. 2 is
a horizontal section taken along the line
2—2 in Fig. 1, locking downwardly. Fig. 3
is a horizontal section taken along the e
3—38 in Fig. 1, looking upwardly.

Referring to said drawings, 5 indicates
the casing of a heating furnace shown as
comprising an oil-burner 6 arranged as re-
quired to have the flame or fire 7 issuing
therefrom, during the operation of the fur-
nace, enter the combustion and heating
chamber 8 through an aperture 9 in the fur-
nace-front. The forward portion of said
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chamber extends rearwardly from and above- 85

the aperture 9, and the ree™ portion of said
chamber extends farther upwardly, as at 10,
and discharges at its upper end into a flue 11
communicating st its lower end, as at 19,
with a stack 13. '
Surrounded by the portion 10. of said
chamber is a hydrocarbon-cracking recep-
tacle shown consisting of a base 15, a top
section 16 and an intermediate section 17.
The base 15 is secured in place in- any ap-.

‘proved manner, and the top section 16 is
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d above and externally of the Far-
‘z;Sil”lg 5. The intermediate section 17
ned by a vertical tube which is civeu-
ar in cross-section and extends between the
15 and the top section 16. Said tube
have any snitable dimensions, such for
nce, as a diameter of from ten to twelve
hes and a height of from eight to twelve
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he meain portion of the hydrocarbon- o
shs) g chamber, and the basé 15 has a
% which forms the lower end of said
chamu, The tube 17 communicates at its
upper, end with the chamber 19 formed in-
teriorly of the top section 16 and forming
the upper end portion of the hydrocarbon-
orpeking chdmbm Preferably adjacent ends
of the bas@ 15 and tube 17 are welded to-
getl er, and adjacent ends of the top section
18 and tubs 17 have external flanges 20 re-
movably secured together; as at 21, by bolts
and ﬂu&c The chamber 19 of the top sec-
tion is cloged at its. upper end by a head 22
remmf'ab? v seeured to the body of said sec-
tion by bolts and nut s, as at 23, Preferably
the chamber 19 measures in diameter at its
lower end substantially the same as the in-
ternal diameter of the tube 17, and is dia-
metrically larger above ifs lower end por-
tion. An outwardly and downwardly exz-
tending pipe 28, ‘qwmg a normaﬂ} closed
vahe )G communicates with the chamber
9 at the lower end portion of said chamber.
V\thm and centrally of the lower end
portion of the hereinbefore mentioned hy-
drocarbon-cracking chamber is a bell-shaped
bafile-memnber 27 of steel. Said baffle-mem-
ber is 1'1gid vmn an uprwhﬁ tubular member
98 which has ifs upper porition arranged in-
ternaily and cen aally of said baffie-member
sud is threaded at its lower end into ihe
base 15, The tubular membeyr 28 discharges
into the upper portion of the chamber 29
formed interiorly of said baffle-member, and
communicates with a bore 30 formed in the
base '\.b -
A pipe 31 {or conducting fuel oil, or other
liquid hydrocarbon to be cracked, extends
from above and into the portion 10 of the
heating chamber f o'the base 15 to which said
pipe is secured. Baid pipe 31 discharges
ugh the hore 50 inte the tubular mem-
ber 25, The pipe 31 is shown covered, from
the hase 15 to a 1’)oint near the upper end
vi ‘e portion 10 of the heating chamber,
with heat-resisting ranterial such, for in-
stance, as ashestes 82, and said pipe there-
fore has uncovered the upper end of its por-
tion which extends through said chamber, so
that the lguid aydrocarbon is preparaterily
hested but not overhedted while being fed
by said ]npe Aodiagrammatically illustrated
oll-pump 583, arran ged cxternally of the far-
nace, is interposed between the pips 31 and
% pipe 84 for supplying lquid hydrocarbon
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. Seid tube forms the surrounding wall’
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to be cracked. Said pump is employed ir
m:rcmg liguid hyd“ocarbon irom the oil
ipply pive 34 into the pipe 81 which hu
a d sagrammatically lustrated check- valv:
35 for preventing reflux of oil in said pipe.
A vapor-conducting pipe 36, forming the
mpnr—outlet of the hereinbefore mentwnet
hydrocarbon-cracking receptacle, cominuni
cates with the diametrically larger portior
of the chambsr 19 in the section 16 of saic
receptacle and discharges into the vapor
rewxvmn upper end of the upright worn
87 of a condenser. Said condenser com
prises a tank 38 containing said worm anc
Aept supplied with cold water: - The. lowa
end of said worm forms the-ocutlet of th
condenser for the liguid or condensdte re
sulting from condensation of vapor in saic
worm and discharges into the upper portior
of a container or receiver 89 for veceiving
not only said condensate from the econdenser
but gases and vapors which have not beer
condensed in their passage through the con
denser. A pipe 40, having a normally closec
valve 41, is arranged to conduct gases anc

vapors from the upper end of and thereforn

forms a vaper-outlet for the receiver 39, anc
a diagrammatically illustrated gas-pump 4
is interposed between the pipe 40 and'a pipi
44 and employed in forcing gases and vaporn
into the pipe 44 from the pipe 40. A pipi
45, employed 1n supplying external hydro
carbon gas when desired and having a nor
mally closed valve 46, communicates witl
the pipe 40 at & point etween the vaive 4]
and the gas-pump 43. The receiver 3% i
provided With a drain- -pipe 47 having a nor
mally closed valve 48. The recgiver 38 &
provided at its upper end with a pips 4
having a normally closed valve 50 and em
ployed, when desired, in permitting the es
cape of spent or Quzplus gases from the re
ceiver. The heag 22 of the top section 1¢
of the hydrocarbon-cracking receptacle is
provided “centrally with a chamber 51, anc
the pipe 44 comprises a short plpe-sectlor
52 discharging inte said chamber and con
nected by a union or coupling 53 with the
reraninder of said pipe. Three substantially
corresponding vertical pipes 55 are secured
in any approved Imanner. to the bottom of
the chamber 51 and spaced circumferentially
of the central portion of said bottom, ac
shown in Fig. 2, and communicate at their
upper ends with said chamber and there-
fore are in Communm ation with the pipe 44
The pmes 55 extend into the lower end por-
tion of the hydrocarbon-cracking receptacle
The lower end portions of the: pipes 55 ex-
tend through and below a perforated steel
baffle-plate 56 arranged substantially hori-
zontally over and near but spaced from the
beli- Shaped baffle-member 27. The baffle-
phx e 56 is lavgely cpaced at and from tog

to hottom of its c11cvm+erent131 edge, from
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the surrounding wall of the hydrocarbon-
cracking chamber and (see Fig. 3) has sev-
eral luvs 57 spaced mrcumierenmlly of said
plate and arranged to cooperate with said
wall in preventing horizontal displacement
of said plate. Preferably the baflle-member
27 is smaller diametrically than the baffle-
plate 56. The illustrated baffle-plate 56 has
a’ central -hole or passage 58 extending ver-
tically through the plate and several holes
or passages 59 formed in proximity to and
spaced circumferentially of said central
passage. The baffle-plate 5G preferably
flares downwardly from its central passage
58 and is welded to the pipes 55 which are
preferably in close proximity to the outer
circumferential odge of said plate. The
pipes 55 have their lower and discharging
ends arranged under the baflle-plate 56 “and
over the bell- ~shaped_baflle-member 27 and
bent, as at 60, inwardly and toward a point
which is below said pipes but central over
said bafle-member. Obviougly the baflle-
plate 58 connects together and braces apart

the lower end portions of the pipes 55, and.

said pipes are similarly connected togethe1
and braced apart in the upper end portion
of the tube 17 by a perforated baffle-plate
61, and are furthermore connected together
and braced apart at a point centrally be-
tween the baffle-plates 56 and 61 by an in-
termediate perforated haflle-plate 62. The
baffle-plates 61 and 62 nave therefore rigid
with the pipes 55, and ml;&hntmlly corve-
spond in dnnonsmns, contour and construe-
tion, or characteristics, with the lower haf-
fle-plate 56. DBy the hereinbefore deszribed
construction it will be observed that the
pipes 55 aze supporled from the hottom of
the chamber 51 in the head 22, and that the
bafile-plates 56, 61 and 62 are connected to-
gether by and supported from said pipes
and are mstrumental ‘in preventing lateral
swaying of the pipes.

The joints between cormponent parts of
the apparatus are rvendered fluid-tight and
furthermore formed in such a nanner as to
withstand heat and straing to which said
parts may be sabjected, but incans for form-
ing such joints ave too well nown to require
desy iption and Hlusteation in this specific:
ticn.  Also, in making said component parts,
such metal or material vs will withstand the
hedt and wear and tear (o which gaid party
may he subjected is emploved.

The hereinbefore mentioned hydrocarhon-
crackivg receptacle is supplied with a Tow-

selting metal or material such, for instence,
s lead which Lag a melting point lower than
the hyuwocerbon- c'adunﬂ tempemtnw- re-
auliad to be established and maintained in

suid receptacle during the operation of the
appamtu:; and is readily /penetsable, in a

. molten condition, "y hydrocarbon fluids and

not vaporizable at said temperature.. 63 in-

dicates a molten column or body resulting
from the melting of a mass of small pieces
of solid lead supplied to the hydrocarbon-
cracking receptacle pm'fomb’n preparatory
to the apphmtlon of the head 22 of said re-
ceptacle.  In applying said head 22 the pipe
57 and connected bafle- plites 56,61 and ()_
are lowered into the tube 17, ard conse-
quently into the molten body 63. Said head
92. upon being secured in place, clozes the
upper end of the hydrocarbon-crucking
chamber, and preferably such a quantity of
low-melting metal is introduced into eaid
chamber that, during the subjection of hy-
drocarbons to the heat of and within the
molten body 63, the surface of said molten
body is below the upper extremity of the
tube 17 and above the upper baflle-plate G1
so that all of the baffle-plates are arranged
in and transversely of thie molten body. By
the hercinbefore described ecoustruction and
relative arrangement of ]).lxt< it will Le ol
served that the pipe 40, gas-pump 43, plpe
44, pipe 52, chamber A1 and any pipe 45
consti_tute means whereby vapors and oases
accompanying the condensate passing into
the receiver 39 may Le supplied into the
molten body 63 from the vapor-ontlet of
said receiver. The hercinbefore mentioned
furnace is opersted as
hydrocarbun-cracking vreceptacly and con-
tents to and nu ‘mmm them at a hydrocar-
bon-cracking ivmperature varying fromn
wbout four hundred to about seven hundred
and fifty degrees cantigrade according o
the nature of the liquid hydrocarbon to be
treated, and the molten body 63 is therefore
maintained at said temperature during the
operation of the apparatus. Said apparatus
15 preferdbly started by opening the valve
4%, while the valve 41 remains closed, and
opemtmd the oil-pump 83 and gas-prinp 43,
to force hydrocarbon g
the pipe 44 and thence the ough the chamber
51 and pipes 55 into the lower portion of
i molten body 63, and to force liquid hy-
drocarbon from the pipe 84 to the pipe 31
and through the chamber 29 in the haffe-
member 27 into the lower portion of said
molten body, until the development, on the
inolten body, of a desired gas pressuve pref-
erably consideirably greater, perisquare inch,
than the pressure cxerted at the base of and
by the molten body 63 per se Hydrocarbon
gus pumped from the pipe 45 in starting op-
cmtlon of the apparsins is to facilitate es-

required to heat the.

as from the pipe 45 to.
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tablishing the desired gas pressure, but the .

use of gas from said pipe 45 is not essen
tial, because both valves 41 and 46 may be
kept closed while pumping liguid hydvo-

125

carhon into the molten body 63 so as to per-

mit establishing a desired gas pressure by
the gZases resulting. from the heating of
liquid hydroc: zarbon in the inner chamber 29
and in the molten body. Were a gas pres-
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sure of one hundred and fifty pounds per’ within said inner chember into the molten

square inch on the molten body 63 to be es-
tablished, then as soon as such pressure has
developed - in the system comprising said
apparatos the valve 46 is closed, if not al-

- ready closed, and the valve 41 opened and
~left open for establishing a continuous cu-

10

culation of hydrecarbon fluids in the sys-
temn, With a gas pressure of one hundred
and fifty pounds per square inch on the

" molten body 63, and with the exertior by
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said molten Body per se at its base of a
pressure of forty pounds per square inch,
the oil-pump 33 is operated as regoired (o

ceffect the delivery of liquid hydrocurbon

preferably under a” pressure of about one
hundred and ninety pounds per square inch,
and the gas-pump 43 is operated as requured

‘to force hydrocarhon gases and uncondensed
vapors from the condenser into the molten.

body, and therefore is iusured an adequate
continuous delivery into the molten body, of
gases and uncondensed vapors from the con-

-~ denser and of liquid hydrocarbon from the

pipe 31. That is, during the operation of
the system liguid hydrocarbon is cominu-

ously forcec from the pipe 34 te the inner

chamber 29 and thence downwardly through
said inper chamber into the lower portion
of the molten body, and while liquid hydro-
garbon is being forced frem said inner

chamber ipio said portion of the moiten

body gases and vapers from the condenser

~gre continuously forced into said molten-

body, and vapors and gases (including guso-
line vapors) continuously ascend to the sur-
face of said molten body and thence fo tue
pipe 86 and are conducted by said pipe mto
the worm 87 of the condenser!
liquid resulting from condensation of va-
pors in the condenser and éntering the re-
ceiver 39'is perioditally drained through
the pipe 47. (Fases and uncondensed vapors
discharged into said receiver from the con-
denser are, by and during the operation of
the gas-pump 48, supplied to the pipe 44 and
thence forced into and through the chamber
51 and connected pipes 55 into the lower por-
tion of the molien body 63. It will he ob-
served that the uncondensed gases received
by the chamber 51 in the head 22 serve to
positively prevent overheating of said hexd.

The ligaid hydrocarbon to be cracked, be-
ing heated in the pipe 81 where the latter
extends through the portion 10 of the fur-
nace, is obviously discharged, in a heated
condition, into the inner chamber 29, and,
as said inner chamber is covered and sur-
rounded by the molten body 63, the already
heated liquid .hydrocarbon is still further
preparatorily hested internally of said in-
ner chamber by heat transmitled through
the walls of said inner chamber from said
molten body and to such an extent that the

hot liquid hydrocarbon, when it pesses from

Distillate or,

body, has been heated substantinlly te or

somewhat above the melting point of the
lead or material composing the inolien body,
50 that said lquid hydrocucbon is in & de-
sirable condition for entering without chill-
ing the mclten body. Also, it will ke ob-
served that vapors passing te sand nncon-
aensed through the condenser from the hy-
droearbon-cracking  lemperature in
molien-bedy-contzindng chamber or recep-
tacle, and gases accompanying said vapors,
are nob only forced into the lowsr portion
Leen body 62 but beated, in theiv
through tne chamber 51 and pipes
55, 10w temperature substantially as high
as the wmelting point of the material com-
posing the solten body, so that said vapors
and gases are discharged in a desirably
heated condition into the molten body. The
heated liguid hydrocarbon forced into #

while passing from said chamber ints the
molten body 63 and ascends extermally of

-the baffle-member 27, and. said heated lig-

uid “hydrocarbon and accompanying gases
and vapers, and vapors and gases resuliing
irem the subjection of said liguid lydro-
carbon to the heat of and within the molten
body, ascend under and toward the bafile-
plate 56 and into intimate asscciafion with
the hot hydrocarbon gases and vapors trans-
mitted from the condenser and discharged

Ce:

under said bafe-plate from the pipes 35.
The discharge of the liquid hydrocarbon

into the molten body at a point spaced down-
wardly from the discharge of guses and ve-
pors irom the pipes 55 permits a greater
production of newly formed vapors sad
gases issuing from sald Ligwid hydrocarbon
before any gases and vapors srising in the
molten body from.said liquid hydrocarbon

“have ascended far enough to hscome inéi-

mately associsted with vapors and gases dis-
charged into the molten body from said
pipes.
discharging ends of said pipes 55 and the
‘downwardly flaring shape of the baffle-plate
56 are helpful in éffecting an -intimabe as-
seciation of all hydrocarbons bebween said
baffle-plate and the balfle-member 27; and
more wspecially is said bafile-plate 56 effec-
tive in retarding the ascent of heated lignid
hydrocarbon from between said bafiic-plate
56 and the baffle-member 27, and in a detep-
tion, under ssid plate 56, of intimately as-
sociated vapors and gases from the com-
denser and gases and vapors arising or issu-
ing. from said liquid hydrocarbun.
stantially all of the hydrocarbons under the
baffle-plate 56 are compelled to pass from
under said plate throngh the passages b€
and -59 in said plate into the molten masg

‘hetween said plate and. the intermediate
boffie-plete 62. Said intermediate baffle- 3

the
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_inner chamber 29 is in the main still liguid
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plate is helpful.in producing and main-
taioing an Intimate association of vapors
and gases from the condenser and gases and
apors arising from liguid hydrocarbon in
the nwlten body hetween said plate and the

“lower baffie-plute 56 and in retarding the

10

30

ascent of said liquid hydrocarbon from be-
tween said platez, Ilydrocarbons between
the bafle-plates 56 and 62 ascend to and
through the holes vr passages in the inter-
mediate haffle-plate 62.° The upper baffle-
plate 61 operates substantially the same as

the intermediate baffle-plate 62 and is help~

ful in producing and maintaining an inti-
mate association of hydrocarbons ascend-
ing toward said upper baffle-plate from the
intermediate baffle-plate.  Obviously the
baflie-plates 56, 61, and 62 constitute means
whereby is effected a baflling, at different
heights in the molten hody and above all dis-
charges of hydrocarbons into the molten
body, of ascending hydrocarbons, because
each baffle-plate is instrumental in tempo-
rarily obstructing movement of ascending
hydrocarbons in the molten body. Hence
hy the baffling means comprising the baffle-
plates 56, 61 and 62 is Insured a highly
intimate and close association of hydroear-
bons between adjacent baffle-plates and be-
tween the lower baffle-plate and the baffle-
member 27 while said hydrocarbons are sub-
jected to the heat of and within the molten
hodv. The hereinbefore described appara-
tus has been found highly practical for the

5 economical production of gasoline of bet-

ter quality and in larger quantity per meas-
ure of lignid hydrocarbon to be cracked. with
no appreciable loss of material, and with
little or no appreciable formation or accu-
mulation of carbon in any portion of the
apparatus. TFurthermore, were an unde-
sirable accummnlation of carbon to occur in
treatiny some hvdrocarbons after operating
the apparatus continucusly for many days,
said carbon will be found in a finely divided

" gtate and mainly. if not entirely, in the top

50
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section 16 of the hydroearbon-cracking re-
ceptacle. The pipe 25 can be employed as
an outlet for carbon in case of an undesir-
able accumulation of carbon in said section
16. The base 15 of the hydrocarbon-crack-
ing chamber is shown provided with a drain-
pipe 65 through which. upon opening a nor-
mally closed valve 66 with which said pipe
is provided. the molten metal may be
drained from said chamber. Obviously
upnn stopping the operation of the appa-
ratus and removing the molten metal 63
through the pipe 65, only detachment of the
pipe 36 from the section 16, and the required

manipulation of the coupling 53 as required-

to separate the pipe-section 52 from the re-
mainder of the pipe 44, are required to ren-
der said section 16 free to be hoisted and
removed, for cleaning or other purposes,

1,565,327

u%)on detaching said section 16 from the tube
17.  Also, only said manipulation of said
coupling and detachment of the head 22 are
required to render said head and connected
pipes 55 and baflle-plates 56, 61 and 62 free
to be hoisted and removed.

Of considerable importance to the most
highly successful operation of the herein-
before described apparatus ave the hereinbe-
fore described means for temporarily ob-
structing movement of ascending hydrocar-
hons in the molten body 63 and thereby ef-
fecting such a thorough and extensive crack-
ing of gases and vapors irom the condenser,
in such intimate association in the molten
body with other hydrocarbon vapors and
gases being cracked in the molten body, that
an adequate supply of much needed free
hydrogen for producing saturated hydro-
carbons without resorting to a hydrogen-

carbon to be cracked, and a larger produc-
tion of high grade gasoline than heretofore
per measure of heavier liquid hydrocarbon
to be cracked, are insured. Important to
the efficiency of said apparatus iz its suit-
ability for an expeditious establishment, in
the system and without the necessity of in-
troducing an external pressure medium into
the system, of a gas pressure considerably
greater than the pressure exerted at its base
by the molten body 63 per se, and to force
the hydrocarbons to be. cracked into the
molten body under a pressure as great as the
sum of the two pressures already mentioned
in this sentence.
hereinbefore described means of transmit-
ting vapors and gases from the condenser to
the molten hody 63 independently of the
heated liquid hydrocarbon to be cracked, and
the means whereby said liquid hydrocarbon
is forced into an inner chamber 29 formed
at the lower portion of and covered by and
discharging into the molten body. Fssen-
tial to said apparatus is its suitability for
practising a hydrocarbon-cracking process
in which. while the molten body 63 heated
to the required hydrocarbon-cracking tem-
perature is being renetrated by vapors and
gases issuing from heated liquid hydrocar-
bon heavier than gasoline, is effected the
penetration of said molten body by hydro-
carbon gases and vapors which have passed
into and uncondensed through a condenser
of said apparatus after having been sub-
jected -to said temperatuve.

The condensate scenmulating in the con-
densate-collecting chamber formed by the
receiver 39 of the hereinhefore described ap-
paratus is a remarkably clean-appearing and
at lenst translucent and sometimes trans-
parent Hquid which, with great facility and
at a remarkably low cost, is chemically
treatable in any approved manner and some-
times requires only distillation and filtering
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to preduce 8 clean and transperent high-
grade gaselins. :

T would also remark that of vast im-
portance:{g s highly successiul operation of
my improved apparatus is the condensate-
collecting chamber having a vapor-outlet
and arranged fo receive the condensate gnd
accompanying vapors and gases from the
condenser, that from ten to fifteen per cent,

¥ or more, of the vapors’ and gases passing

into said.condensate-collecting chamber with
the condensate consists of illuminants or un-
saturated compounds (Cn¥,n), that of
vast importance therefore to a highly suc-

18 cessful opevation of my improved apparatus
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" is any means whereby vapors and gases
which have passed from the condenser into
the condensate-collecting chamber may be
fed or supplied from the vapor-outlet of

® said chamber into & molten body within and
to the heat of which other hydrocarbon is
to be subjected, so that during the subjection
of the last-mentioned hydrocarbon to the

. heat of and within said molten body vapors
and gases from the vapor-outlet of the con-
densate-collecting chamber may be subjected
to the heat of and within said melten body,
and that therefore the vapors and gases fed
from the condensate-collecting dhamber into
the molten body and newly produced hydro-
carbon gases and vapors which have issued
from liquid hydrocarbon fed into the molien
body become intimately asscciated within the
molten body, and enough hydrogen is libsr-
ated during the operation of and within my

improved hydroearbon-cracking system with-

out necessitating any resort to a hydrogen-
supplying means external to the louid
hydrocarbon to be treated.

It will be observed that the hereinbefore
described apparatus is more especiaily de-
signed both for the subjection of newly pro-
duced gases nnd vapors which have issned
from heated liguid hydrocarbon to the heat
of and within a molten body and for the
subjection, to the heat of and within said
molten body, of the hereinbefore mentioned
vapors and gases from the aforesaid conden-
sate-collecting chamber, and the operation of
said apparatus as hereinbefore described re-

. sults in 2 highly economical production of”

gasoline in larger quantity and of higher
saturation than heretofore.
Not_unimportant also is the spacing of
each baffie-plate of the vertically spaced
baffle-plates 56, 61 and 62 in the main from
the outer cireumference of the molten body
to permit surging or movement of molten
" metal up and down between the surrounding

Jwall' of the molten-bedy-containing chamber

- and ‘the outer circumferential edges of the

baffle-plates during ascent of hydroearbons
~between adjacent baffle-plates and through
the passages 58 and 59 in the said bafle-
plates, and more especially to permit molten

metal fo descend af the outer-ciroumfarencs
of each baffle-plate so that there is no ia-
bility of molten metal heing driven or car-
ried or caused to pass te the vapor-outlet 38

of said chamber during an unduly vigorous 7
ascent of molien-body-penstrating hydro-

carbons.

As hereinbefore indicated, my iraprovaed
hydrocarbon-cracking apparafus more es-
pecially compuices a relatively tall hyd

carbon-cracking veceptacle, o velutively high
column of the melten lead or contact sub-

]

stance cocmposing the molten body 63 con-
fained iu said receptacle, whereby
fresh hydrocarbons may he delivered info
the lower portion of eund in contact with
said molten column, and means whereby non-
condensible hydrecarbon gases alveady sub-
jected to a hydrocarbon-eracking tempera-
ture of a former hydrocarbon-cracking trest-
ment may be fed into the lower portica of
and into contact with said colnmm, and
therefore said non-condensible gases and the
aforesaid fresh hvdrocarbons are caussd to
ascend 2 relatively lomg distance in contact
with and within said column
travel of said fresh hydrocarbons nnd said
non-condensible gases through said
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so as to afford ample opportunity for inti-

compounds

gate association of abtoms and
resuiting from the cracking of sald fres
biydro-carbons, with atoms knd compound
tesulting from the cracking of the afore-
stid non-condensible gases, and so as to
195016 in an appreciable inerepse, within
said colummn, in the production of hydro-
carbon conipounds cepable of yielding, by
sabsequent . condensation, an increased meas-
ure of motor fnel or low boiling hydro-
carbons. I would also remark that by the
provision of means for feeding the uncon-
densed gases into the molten body from the
condensate-collecting chamber the yield of
gasoline is from three to ten por sent greai-
er than it would be were uncondensed gases
only fed into said molten body from a point
in advance of said chamber,

The thydrocarbon-treating process dis-
cloged in this speeification is (Jaimed in a
divisional application, Serial Mumnber 482.-
964, for United States Letiers Pafent, the
date of filing said applicativn being July
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7, 1991,

What T claim is—
, 1. Apparatus of the character indicated
comprising a hydrocarbon-cracking recep-
tacle which has a vapor-outlet and comprises
an interiorly chambered head srranged to
form a closure for the upper. end of ‘said
receptacle, a molten celumn contained in said
receptacle and penetrable by hydrocarbons
and not vaporizable at the desived hydro-
carbon-cracking temperature, a condenser,
means for feeding hydrocarbon gases and
vapors to said condenser from the ;
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vapor-ouflet, means whereby gases which
have passed uncondensed through the con-
Fenser way be supplied to the interior cham-
ber in the aforesald head. an upright pipe
placed in commmunication with said chataber
wil extendiny into the aforesaid inolten
column and communicating at its lower end
with said molten coluinn, and means for
delivering frehi hydrocarbons into contact
with and interiorly of said column at a point
below =aid lowrr end of said pipe. B

2. Apparatus of the chavacter indicated
comprising a closed receptacle which has a
vapor-outlet and an interiorly chambered
head and containg a molten hody penetrable
by hydroearbons and not vaporizable at the
required hydvocarbon-cracking temperature,
a condenser for receiving hydrocarbon guses
and vapors from said vapor-outlet, means
whereby vapors and gases which have passed
uncondensed through the condenser may. be
supplied' to the interior chamber of the
aforesaid head, pipes communicating with
said chamber and spaced circumferentially

= of the central portion of and rigid with the

bottoin of said_chamber and extending and
discharging into the lower portion of the
afoiresaid molten body. and means whereby
other hydrocarbon to the cracked may be

-supplied to said lower portion of the molten

body. :
3. Apparatus of the character indicated

comprising a closed receptacle which has a

upor-outlet and contains a molten body
penetrable by hydrocarbons under pressure
and heated to but not vaporizable at the re-
quired ~hydrocarbon-cracking temperature,
means for supplying hydrocarbons to said
molten body. and a downwardly flaring
baffle-plate arranged in and transversely of
the molton bodyv.and over the discharge of
hydrocarbons into the molten body and
having 2 central hole or passage adapted to
permit hydrocarbons to pass upwardly
through the plate. .

-4, Apparatus of the character indicated
comprising a- closed receptacle which has a
vapor-outlet and contains -a molten hody

penetrable bv hydrocarbons under pressure:

and heated to hut not vaporizable at the ve-
quired hydrocarbon-cracking temperature,
means Tor supplving hydrocarbons to said
molten body, and a perforated bafie-plate
arranged in and transversely of said molten
hody and over the discharee of hydrocarbons
into the molten hody. said plate heing spaced,
at and from t¢p to bottom of its circumferen-
tial edae, from the onter cirecumference of
the molten hodyv.

5. Apparatus of the character indicated
comprising 2 closed receptacle which has 2
vapor-outlet and contains a molten body
penetrable by hydrocarbons and not vapor-
izahle at the required hydrocarbon-cracking
temperature, a condenser, means for feeding
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hydrocarbon gases and vapors to said con-
denser from the aforesaid wvapor-outlet,
mieans for temporarily obstructing movement
of sscending hydrocarbons in the aforesaid
riwlten hody at a point spaced upwardly
{rom the bottom of the molten body, means
for injecting hiydrocarbon oil into said mol-
ten body at a point spaced downwardly from
said obstructing meang, and means for feed-
ing uncondensed :gases from the condenser
into the molten body between said obstruct-
ing means and the discharge from the oil-
injecting means. -

6. Apparatus of the character indicated
comprising a closed receptacle which has a
vapor-outlet and contains a molten body
penetrable by hydrocarbons under pressure
and heated to but not vaporizable at the ro-
quired hydrocarbon-cracking temperatuve,-a
condenser for receiving hydrocarbon gases
aud vapors which have been subjected to said
temperature, means- wherehy other hydro-
carbon to be cracked may be supplied to the
lower portion of the aforesaid molten body,
a perforated baflle-plate arranged in and
transversely of said molten body and aliove
the point at which the last-mentioned hydro-
-arhon is discharged into said molten body,
a pipe rigid with said baffle-plate and dis-
charging into the molten body under said
plate and supported from the aforesaid
receptacle, and means whereby: vapors and
zases which have prssed uncondensed
through the condenser may be supplied
through said pipe to the molten body.

7. Apparatus of the character indicated
comprising a closed receptacle which is
provided at its upper end with a head and
Las a vapor-outlet and contains a molten
hody penetrable by hydrocarbons under
pressure and heated to but not vaporizable
at the required hvdrocarbon-cracking tem-
perature, a condenser for receiving hydro-
earhon gases and vapors which have been
cubjected to sald temperature, means where-
by other hydroearbon to be cracked may be
supplied to the lower portion of the afore-
suidd molten body, a perforated haflle-plate
arranged in and trassversely of said molten
hody and above the point at which the last-
mentioned hvdrocarbon is discharged into
the molten hody. a pipe connected to the
sforesaid head and extending through and
supvorting said Lafle-plate and discharging
at it« Tower end into said molten hody. and
means wherehy vapors and gases which have
passed uneondensed throungh the condenser
mav he supplied throngh said pipe to said
16lten hody. :

8. Apparatus of the character indicated
comprising a closed receptacle which has «
vapor-ontlet and contains a molten body
penctrable by hydrocarbons under pressure

and heated to but not vaporizable at the re-

quired hydrocarbon-cracking temperature, a
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" carbon-eracking

Cto

foy recoiving hydrocarbon gases

which have been subjected to
id {owperacare, means whereby other hy-
‘hon to be cracked may be supplied to
wer portion of the aforesaid molien
. vovtwally spaced perforated haffle-
plates arranged in and éransversely of said
molten body and above the point at which
Jnst-mentioned hydrocarbon is dis-
chavged into the molten body, pipes extend-
ing through the haffle-plates “at -points
d civeumterentially of the central por-

"

S

tions 0" the plates and having their lower
ends tuned inwardly and discharging into
the Iower portion of the said molten body,

and niesns whereby vapors and gases which
bave passed uncondensed through the con-
denser may he supplied through said pipes
o said molten bedy. | -

0. Apparatus of the character indicated
comprising a hydrocarbon-cracking recep-
tacle which has & vapor-outiet and contains
a molten body penetrable by hydrocarbons
and net vaporizable at the required hydro-
temperature, 2 condenser,
means for feeding hydrecarbon gases and
vapors to the condenser from 'the aforesaid
vapor-outlet, un inner chamber formed with-
i and digcharging into said molten body,
means for feeding hydrocarbon into the
molten body through said inner chamber,
antd means tor feading, into said molten body
and externally of seid inner chamber, gases
Zpors which have passed uncondensed

and v
through the condenser.

10. Apparatus of the character indicated
comprising a hydrecarbon-cracking recepta-
cle swhich has 2 vapor-outlet and contains a
molten body penetrable by hydrocarbons and
not vaporizable at the required hydrocarbon-
cracking temperature, a condenser, means
tor feeding hydrocarbon gases and 7APOTS
te the condenser from the naforesaid
vapor-outlet. a condensate-collecting cham-
ber arranged to receive condensate and
accompanying vapors and eases from the
eondenser and havine a vapor-outiet, an in-
ner chamber formed at the lower portion
of and discharging into the aforesaid molten
body, means for supplying a hyvdrocéarbon

saiciinner chunber, and means for feed-
ing, into said molten body and externally
of said inner chamber. vapors and gases
from the aforesaid vapor-outlet of the con-
densute-collecting chamber.

1L ¥n apparatus of the character indi-
cated, the combination, with a closed recep-
tacle having & vapor-outlet and containing a
v which is penetrable by hydro-

1 not vaporizable at the Tequired

molten-hos
zarbons and not

1,585,527

‘hydrocarbon-cracking temperature, said re-
ceptacle having a closed chamber which is
spaced upwardly from said molten body and
also having a chamber which is formed at
the lower end portion of and discharges into
said molten body, of means for supplying
gases under pressure into the first-mentioned
chamber, means for feeding gases from said
first-mentioned chamber into the aforesaid
molten body, and means whereby. a hydro-
carbon may be delivered through the second-
mentioned chamber into said molten body.
.12, Apparatus of the character indicated
comprising a hydrocarbon-cracking recep-
tacle which has a vapor-outlet and contains

= molten bedy penetrable by hvdrocarbons

and not vaporizable at the required hydro-
carbon-cracking temperature, an inner
chamber within the lower portion of said
‘molten: body and discharging at- its lower
end into the molten body, means for forcing
liquid hydrecarbon into s»id chamber, an
upright - hydrocarbon-feeding pipe exter-
nally of said inner chamber and internally
+of the hydrocarbon-cracking receptacle and
discharging into the lower portion of and
extending above said molten body, and a
perforated baffle-plate connected fo said pi
at a height above the discharge from ssid
pipe into the molten body and arranged in
and transversely of the molten body and
rpaced in the main from the outer circum-
ference of fhe molten body. o
13. Apparatus of the character indicated
comprising a hydrocarbon-cracking recep-
bacle which has a vapor outlet and . com-
prises an interiorly chambered head ar-
ranged to form a closure for the upper end
of said receptacle, a molten. column con-
tained in said receptacle and penetrable by
hydrocarbons and not vaporizable at the de-
sired hydrocarbon-cracking temperature, 3
condenser, means for feeding hydrocarbon
gases and vapors to.the condenser from the
aforesaid vapor-outlet. a condensate-collect-
ing chamber for receiving condensate and
accompanying eases from the condenser,
means for feeding gases from said conden-
sate-collecting chamber to the interior cham-
ber of the aforesaid head, means for sup-
plving guses from the last-mentioned cham-

ber to the interior of and into contact with

the aforesaid molten column, and means for
delivering fresh hydrocarbons into contact
with and interiorly of the lower portion of
said molten column. .

‘In testimony whereof, I sign the forego-
ing spucification, this 11th day of July, 1921.

FRED G. NIECE.
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