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To all achom, it may 60ncern 
Be it known that I, FRED G. NIECE, a citi 

zen of the United States, residing at Cleve 
land, in the county of Cuyahoga and State 
of Ohio, have invented new ahd useful Im 
provements in Apparatus for Cracking Hy 
drocarbons, of which the following is a 
specification. 
This invention relates to improvements if 

apparatus for cracking hydrocarbons. 
The primary object of this invention is to 

devise highly practical apparatus for Sub 
jecting a hydrocarbon oil heavier than gaso 
line to such improved and novel treatment as 
to produce gasoline of better quality and in 
larger quantity per measure of heavier oil. 
Another object is to render said apparatus 

well adapted for obtaining a remarkably 
high percentage of saturated hydrocarbons, 
after having properly started the operation 
of the apparatus, without rèsorting to 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 iiquid hydrocarbon to the heat of 
and within a molten body composed of low 
inelting 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 
ors and gases which have passed uncon 

densed through a condense 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 to have said apparatus 

well adapted for effecting such an extensive 
dissociation of the atomic constituents of 
molecules of hydrocarbon gases and vapors 
from the condenser, in such highly intimate 
or close association in the molten body with 
the cracking of the vapors and gàses from 
heated liquid hydrocarbon heavier than 
gasoline, that a plentiful and economical 
Supply of much needed free hydrogen is in 
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Sured without necessitating the employment 
of other hydrogen-supplying means. 
Another object is to have said apparatus 

conprise means whereby hydrocarbon gases 
and vapors from the condenser, and the 
liquid hydrocarbon to be cracked, can be 
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 diagra 
matic, of my improved apparatus. Fig. 2 is 
a horizontal Section taken along the line 
2-2 in Fig. 1, looking downwardly. Fig. 3 
is a horizontal section taken aiong the line 
3-3 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-95 
the aperture 9, and the real portion of said 
chamber extends farther upwardly, as at 10, 
and dischargesat its upper end into a fue 1 
communicating at its lower end, as at 12, 
with a stack 3. 
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 f. 
The base 15 is secured in place in any ap 
proved manner, and the top section 16 is 
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3. : Fragged above and exterialiy of the fur 
The intermediate section 

formed by a vertical tube which is circui 
r iirm cross-section and externes betweeEra She 

15 and the top section 16. Said tube 
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main portion of the hydrocarbon 
cracking chamber, and the base 15 has a 
?3 ?it, y i3 which forms the lower end of said 
chamke'. The tube i7 communicates at its 
pper end with the chamber 19 formed in 

£eriorly of the top section 16 and forming 
She upper end portion of the hydrocarbon 
argcking chamber. Preferably adjacent ends 
of the base, 5 and tube are welded to 
gether, and adjacent ends of the top section 
16 and tub? have external flanges 20 re 
movably secured together, as at 21, by bolts 
and nuts. The chamber 19 of the top sec 
tion is closed at its rapper eind by a head 22 
remoyably secured to the body of said sec 
tion by bolts and nuts, as at 23. ?referably 
the chamber i3 measures in diameter at its 
iover end substantially the same as the in 
terna diameter of the tube 17, and is dia 
Metricaily larger above its lower end por 
ion. An outwardly and downwardly ex 
tending pipe 25, having a nornaily closed 
valve 26, communicates with the chamber 
39 at the lower end portion of said chamber. 
Within and centially of the lower end 

portion of the hereinbefore mentioned hy 
drocarbon-cracking chamber is a beli-shaped 
baffle-meanber 2 of steel. Said ballie-mem 
be is rigid with an upright tubula: rember 
28 which has its apper portion arranged in 
ternaily and centrally of said baffie-member 
arid is threaded at its lower end into the 
bisse 15. The tubular member 28 discharges 
into the upper portion of the chamber 29 
formed interioriy of said baffle-member, and 
communicates with a bore 30 formed in the 
base 5, 
A pipe 31 for conducting fuel oil, or other 

liquid hydrocarbon to be cracked, extends 
from above and into the portion 10 of the 
heating chamber to'the base 15 to which said 
pipe is secured. Said pipe 31 discharges 
though the bore 30 into the tubular inem 
ber 28. The pipe 31 is shown covered, from 
the base i5 to a point near the upper end 

the portion 10 of the heating chamber, 
witia het-resisting laterial sich, for in 
stance, as as estos 32, and Said pipe the 'e- 
fore has uncover'ed the upper end of its por 
tion which extends through said chamber, so 
that the liquid aydrocarbon is preparatorily 
heated but not overhea?ted while being fed 
by said pipe. A diagrammatically illustrated 
(ii-pump 33, arranged externally of the fur 
nace, is inteiposed between the pipe 31 aid 
a pipe 34 for supplying liquid hydrocarbon 

. Said tube forms the surrounding wall 

to be cracked. Said pump is employed in 
forcing liquid hydrocarbon from the oil 
Sugp?y pipe 34 into the pipe 31 which hài 
a diagrammatically illustrated check-valv 
35 for preventing reflux of oil in said pipe. 
Á vapor-eÖnducting pipe 36, forming th 

vapor-ouiet of the hereinbefore mentioned 
hydrocarbon-cracking receptacle, communi. 
cates with the diametrically larger portion 
of the chamber 19 in the section 16 of said 
receptacle and discharges into the vapor 
receiving upper end of the upright worm 
:37 of a condenser. Said corderser com. 
prises a tank 38 containing said worn and 
kept supplied with cold water. The lowe 
end of said iyorin forms the . outlet of tha 
condenser for the liquid or condensate re. 
sulting from condensation of vapor is saic 
worm and discharges into the upper portior 
of a container or receiver 39 for receiving 
not only said condensate from the condenser 
bui, gases and vapors which have råot beel 
condensed in their passage tiarough the con 
denser. A pipe 40, having a normally closed 
valve. Ali, is arranged to conduct gases and 
vapors from the upper end of and therefore 
forms a vapor-outlet for the receiver 39, and 
a diagrammatically illustrated gas-pump 4. 
is interposed between the pipe 40 and a pipi 
44 and employed in forcing gases and vapor 
into the pipe 44 from the pipe 40. A pips 
45, employed in supplying external hydro 
carbon gas when desired and having a nor 
inally closed valve 46, communicates with 
the pipe 40 at a point between the valve 4 
and the gas-pump 43. The receiver 39 is 
provided with a drain-pipe 47 having a nor. 
mally closed valve 48. The receiver 39 is 
provided at its upper end with a pipe 4: 
having a normally closed valve 50 and em. 
ployed, when desired, in permitting the es: 
cape of spent or surplus gases from the re. 
ceiver. Ti'he hea 22 of the top section 16 
of the hydrocarbon-cracking receptacle is 
provided centrally with a chamber 51, and 
the pipe 44 comprises a short pipe-section 
52 discharging into said chamber and con 
nected by a union or coupling 53 with the 
remainder of said pipe. Three substantially 
corresponding vertical pipes 55 are secured 
in any approved manner to the botton of 
the chamber 51 and spaced circumferentially 
of the central portion of said bottom, as 
shown in Fig. 2, and communicate at their 
upper ends with said chamber and there. 
fore are in communication with the pipe 44 
The pipes 55 extend into the lower end por 
tion of the hydrocarbon-cracking receptacle 
The lower end politions of the pipes 55 ex 
tend through and below a perforated steel 
bafile-plate 56 arranged substantially hori 
zontally over and near but spaced from the 
beli-shaped ba?ile-member 27. The baffle. 
plate 56 is a 'gely spaced, at and from top 
to bottom of its circumferential edge, from 
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the surrounding wall of the hydrocarbon 
cracking chamber and (see Fig. 3) has Sev 
eral lugs 57 spaced circumferentially of Said 
plate and arranged to cooperate with said 
wall in preventing horizontal displacement 
of said plate. Preferably the baflie-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 56 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 ?edge of Said plate. The 
pipes 55 have their lower and discharging 
ends arranged under the baffle-plate 56 and 
over the bell-shaped baffle-member 27 and 
bent, as at 60, inwardly and toward a point 
which is below said pipes but central over 
said baffle-member. Obviously the baffle 
plate 56 connects together and braces apart 
the lower end portions of the pipes, 55, and 
said pipes are similarly connected together 
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 hafle-plate 62. The 
baffle-plates 61 and 62 : 'e therefore rigid 
with the pipes 55, and sistantially core 
spond in dimensions, contoul' and construc 
tion, or characteristics, with the lower ba? 
fle-plate 56. By the he'einbefore destribed 
construction it will le (bserved that the 
pipes 55 ae supported from the bottom of 
the chamber 51 in the head 22, and that the 
baffle-plates 56, (31 an: 62 are connected to 
gether by and supported from Silid pipes 
and are instrumental in preventing lateral 
swaying of the pipes. 
The joints between co::ponent parts of 

the 2pparatus are rendered fluid-tight and 
furthern ore formed in suci a Hanner as to 
withstand heat and stains to which said 
parts ay be subjected, but inaalis for forn 
ing stic joints are too well known to require 
dei pion and illustratio in this specifica 
ti (n. Also, in n2: king said component parts, 
Such metal ()' i' oria as will withstand the 
heat and wear and tear to which said parts 
lnay be subjecteti is ?ployed. 
The he reinbefore mentioned hydrocarbon 

(ºra (kiri º receptacle is supplied with a iow 
setting metal or laterial such, for instance, 
::s leadi which l. as a melting poivat lower i dan 
the hy t't carbon-c!"acking temperatt? 4'e re 
(uj, ºd to be established and maintained in 
$'; it receptacle during the operation of the 
apparatus and is readily penetrable, in a 
molten condition, by hydrocarbon flicts 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 preferably preparitory 
to the application of the head 22 of said re 
ceptacle. In applying sail head 22 the pipes 
5' and connected bale-litos 56. 6 alid 62 
are lowered into the tile I, aid ( (list 
quently into the molten body 63. Said head 
22. upon being se{*}}red in place, (closes the 
upper end of the hydrocarbon-c.'cking 
chamber, and preferably such a cantity of 
low-melting metal is introduced into saic' 
chamber that, during the subjection of hy. 
drocarbons to the heat of and within the 
molten body 63, the surface of said nol! (en 
body is below the upper extremity of the 
tube 17 and above the upper bafle-plate (31 
so that all of the baffle-plates are a ranged 
in and transversely of the molten lody. By 
the hereinbefore described construction and 
relative arrangement of parts it will be ob 
served that the pipe 40, gas-pump 43, pipe 
44, pipe 52, chamber 51 a inci ay pipe 55 
constitute leans whereby valo's and gases 
accompanying the condensate passing into 
the receive' 39. lay ;e supplied into the 
molten body G3 from the vapor-outlet of 
said receiver. The here inefore linentioned 
furnace is operated as equired to heat the 
hydrocarbon-cracking receptacle and con 
tents to and nuintain them at a hydrocar 
bon-cracking juperature varying fro 
about fo tur hundred to about Seven hundred 
and fifty degrees cautigrade according to 
the nature of the liquid hydrocarlon to be 
treated, and the molten body (33 is therefore 
maintained at said temperature during the 
operation of the apparatus. Said apparatus 
is preferally started by opening the valve 
46, while the valve 41 'ellains closed, and 
operating the oil-pulp 33 and gas-lii, p 43, 
to force hydrocarbon gas foln the pipe 45 to 
til e pipe 44 and thence through the clannber 
ii and pipes 55 into the lower portion of 
, le molten body 63, and to force liquid hy 
krocarbon from tle pipe 34 to tle pipe 31 
and through the chamber 29 in the a?le 
Jember 27 into the lower politi in } f said 
olten body, until the development, on the 

inolten body, of a (lesired gas press ire pref 
erably considei“ably greater, per Square inch, 
than the pressure exerted at the base of and 
by the molten body 63 per se. Hydrocarbon 
gas pumped from the pipe 45 in starting op 
eration of the appari in S is to facilitate es 
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tablishing the desirel 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 liquid hydro 125 

cafbon into the molten body 63 so as to per-, 
nuit establishing a desired gas pressure by 
the gases resulting from the heating of 
liquid hydrocarbon in the inner chamber 29 
and in the molten body. Were a gas pres 130 



sure of one hundred and fifty pounds per 
square inch on the molten body 83 to be es 
tablished, then as soon as such pressure has 
developed in the systein comprising said 
apparatus the valve 46 is closed, if not al 
ready closed, and the valve 41 opened and 
left open for establishing a continuous cur 

10 

culation of hydrocarbon fluids in the sy's 
tem. With a gas pressure of one hundred 
and fifty pounds per square inch on the 
molten body 63, and with the exertiar by 

28 
to force hydrocarbon ga. 
yapurs from the condense' into the molten. 

Said molten body per se at its base oi a 
pressure of forty pounds per square inch, 
the oil-pump 33 is operated as required to 
effect the delivery of liquid hydrocarbor, 
preferably under a pressure of alloit one 
hundred and ninety pounds per square inch, 
and the gas-pump 43 is operated as recrect 

*s and uncondensed 

body, and therefore is insured an adequate 
continuous delivery into the molten body, of 
gases and uncondensel vapors from the con 
denser and of liquid hydrocarbon from the 
pipe 31. That is, during the operation of 
the system liquid hydrocarbon is continu 
ously forced from the pipe 34 to the inner. 
chamber 29 and thence downwardly through 
said inner ch3mber into the lower portion 
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of the molten body, and while liquid hydro 
Yarbon is being forced from said inli'i' 
chamber into said portion of the noiten 
body gases and vapors from the condeiser 

: are continuously forced into said intolten 
body, and vapors and gases (including gaso 
line vapors) continuously ascend to the Sur 
face of said molten body and thence to the 
pipe 36 and are conducted by said pipe into 
the worm 37 of the condeiser: Distiliate or 
liquid resulting from condensation of Wa 
pors in the condenser and entering the re 
ceiver 39' is periodically drained through 
the pipe 47. Gases and uncondensed vapors 
discharged into said receiver from the con 
denser are, by and during the operation of 
the gas-pump 43, supplied to the pipe 44 and 
thence forced into and through the chamber 
51 and connected pipes 55into the lover por 
tion of the molten body 63. It will be ob 
served that the uncondensed gases received 
by the chamber 51 in the head 22 serve to positively prevent overheating of said hed. 
The liquid hydrocarbon to be cracked, be 

ing heated in the pipe 31 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 Silr 
rounded by the molten body 63, the aiready 
heated liquid hydrocarbon is still further 
preparatorily heated internally of said in 
her chamber by heat transmitted through 
the walls of said inner chamber from said 
molten body and to such an extent that the hot liquid hydrocarbon, when it passes from 
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within said inner chainber into the naoites: 
body, has been heated substantially to ot 
Somewhat above the neiting point of the 
lead Or thateria? conjoOsing the inolten body, 
S9 that said liquid hydrocarbon is is a de 
sirable condition for entering without chili 
ing the molten body. Also, it wíi ?Is oib 
served that vapori's passing to SRM di ancon 
densed through the condenser from the hy drocarbon-cracking temperature in 
moli en-ggdy-containing chamber or recep 
tácie, ani?i gases acompanying said vapors, 
are tot Gxy fire:e'd it) the ower poftion 
of the ili'n hodiº {332 ut ihreate:ci, in their 
Pass: 't iii') !gi íie eliani): 3 and pipes 
55, to a teiperature substantially as high 
as tre i letting point of the materia com 
posing the jiaolten body, so that said vapors 
and gases are discharged in a desirably 
heated condition into the molten body. The 

the í á 
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heated iiquid hydrocarbon forced into ise 
inner chamber 29 is in the main still igid 
while passing from said chamber into the 
molten body 63 and ascends exterially of 
the baffle-heinber 27, and said heated ic lid lydrocarbon and accompanying gæses 
and vapors, and vapors and gases resulting 
from the subjection of said liquid ydro 
caribon to the heat of and within the inoitey 
body, ascend inter and toward the ba?is 
plate 56 and into intinate associatio R with 
the hot, hygirocarbon gases and vapos's trans 
mitted from the condenser and discharged 
under saidi baffie-plate from the pipes 55. 
The discharge of the liquid hydrocarbon 
into the molten body at a point spaced down 
wardly from the discharge of gas&s and va 
pors from the pipes 55 perits a greater 
produçtion of newly formed vapors indi 
gases issuing froin said liquid hydrocarbon 
before any gases aid vapors arising in the 
molten body from. Said liquid hydrocarbon 
have ascended far enough to become inti 
mately associated with vapors and gases dis 
charged into the moken body from Said 
pipes. 
discharging ends of said pipes 35 and the 
downwardy faring shape of the offie-plate 
56 are helpful in effecting an intimate as 
sociation of all hydrocarbons between said 
baffle-plate and the baffle-member 27, and 
more especially is said baffle-plate 56 effec 
tive in retarding the ascent of heated iiquid 
hydrocarbon from between said ba?ile-plate 
56 and the bafile-member 27, and in a dete?“. 
tion, ander said plate 56, of intimately as 
sociated vapors and gases from the con 
denser and gases and vapors arising or issu ing from said liquid hydrocarbon. Sub 
stantially all of the hydrocarbons under the 
baffle-plate 56 are compelled to pass from 
under said piate through the passages 58 
and 59 in said piate into the olten mass 
between said plate and the interimediate ba?ile-plate 82. Said intergiediate baffle 
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The inward projection 60 of the 
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plate is helpful. in producing and main 
tailing an intimate association of vapors 
and gases from the condenser and gases and 
vapo's arising from liquitl hydrocarbon in 
the naolten body between said plate and the lower baffle-plate 56 and in retarding the 
ascent of said liquid hydrocarbon from be 
tween said plates. 
the baffle-plates 56 and 62 ascend to and 
through the holes or passages in the inter 
mediate bafile-plate 62. The upper bafile 
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 
baffle-plates 56, 61, and 62 constitute means 
whereby is effected a baffling, 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 R ?? ???? 

hydrocarbons in the molten body. Hence 
by the baffling means comprising the baffle 
plates 56, 61 and 62 is insured a highly 
intimate and close association of hydrocar 
bons het ween adjacent baffle-plates and be 
tween the lower baffle-plate and tha baffle 
member 27 while said hydrocarbons are sub 
jected to the heat of and within the molten 
body. The hereinbefore described appara 
tus has been found highly practical for the 
economical production of gasoline of bet 
ter quality and in larger quantity per meas 
ure of liquid 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. Furthermore, I were an unde 
sirable accumulation of carbon to occur in 
treating some hydrocarhons after operating 
the aipparatus continuously for many days, 
said carbon will be found in a finely divided 

|- state and mainly, if not entirely, in the top 
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section 16 of the hydrocarbon-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 
inally closed valve 66 with which said pipe 
is provided, the molten metal may be 
drained from said chamber. Obviously 
in on 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, 

Hydrocarbons between 
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?????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 rentler said head and connected 
pipes 55 and baffle-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 are the hereinbe 
fore described means for temporarily ob 
structing movement of ascending hydrocar 
bons in the molten body 63 and thereby ef 
fecting such a thorough and extensive crack 
ing of gases and vapors from 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 
er measure of heavier liquid hydrocarbon 

to be cracked, are insured. Important to 
the efficiency of said apparatus is 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. Also meritorious is the 
hereinbefore described means of transmit 
ting vapors and gases from the condenser to 
the molten body 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. Essen 
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 temperature. 
The condensate a cenni lating in the con 

densate-col looting chamber formed by the 
receiver 39 of the hereinbefore described ap 
paratus is a remarkably clean-appearing and 
at least translucent and sometimes trans. parent liquid 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 

supply source external to the liquid hydro- . 
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to produce a clean and transgaretat high 
grade gasgine. 

wouisi also remark that of vast in 
portance to a highly successful operation of 
my improved apparatus is the condensate 
collecting chamber having a vapor-outlet 
and arranged to receive the condensate and 
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 condiensate consists of illuminants or tui 
saturated compounds (CnHgn), that of 
vast importance therefore to a highly suc 
cessful operation of my improved apparatus 
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 o 
said chamber into a 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 anay be subjected 
to the heat of and within said Yolten body, 
and that therefore the vapo's and gases fed 
from the condensate-collecting chamber into 
the molten body and newly produced hydro 
carbon gases and vapors which have issued 
from liquid hydrocarbon fed into the molten 
body become intimately associated within the 
molten body, and enough hydrogen is liber 

'ated during the operation of and within my 
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improved hydrocarbon-cracking system with 
out necessitating any resort to a hydrogen 
supplying means external to the liquid 
hydrocarbon to be treated. 

it will be observed that, the herein before 
described apparatus is more especially de 
signed both for the subjection of newly pro 
duced gases and vapors which have issited 
from heated liquid 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 a highly economical production of 
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gasoline in targer quantity and of higher 
saturation than heretofore. 
Not unimportant also is the spacing of 

each bailie-plate of the vertically spaced 
baffle-plates 56, 61 and 62 in the main from 
the outer circumference of the molten body 
to permit surging or movement of molten 
metal up and down between the surrounding 
3vall of the molten-body-containing chamber 
ârd the outer circumferential edges of the 
baffle-plates during ascent of hydrocarbons 
between adjacent baffle-plates and through 
the passages 58 and 59 in the said baffle 
plates, and more especially to permit molte 

metai o descendi a ?ie ot?kær. circunference 
of each baffle-piaie so that there is no tie 
bility of molten anetal being driven or car 
ried or caused to pass to the vapor-outlet, 36 
of Said chamber during an unduly, vigorous 
ascent of molten-body-penetiating hydro 
carbons. 

Å s hereinbefore indicated, my iría proy; 
hydrocarbon-cracking apparatias more es 
pecially comprises a relatively tali 
carbon-cracking receptacle, 'etiveiy higi 
column of the citen lead Oji contact sib 
stance composing the molte: sociy 63 con 
tained is said receptacle, rea, as whereby 
fresh hydrocarbons may be delivered into 
the lower portion of and in contagt with 
Said molten column, and means whereby non condensible hydrocarbon gases already sub 
jected to a hydrocarbon-cracking tempeira 
ture of a former hydrocarbon-cracking treat 
ment may be fed into the ioYyer porticÄN 

hy fire - . 3 

8. 

and into contact with said coiann, and 
therefore said non-condensible gases and the 
aforesaid fresh hydrocarbons are caused. ÉG 
ascend a relatively long distance in contact 
with and within 
travej of said tresh hydrocarbofas and saidi 
Amon-conderasible gases through saidi coin: 
?y as to floºd &mp?? opporty or t 
igate association of atons and compouyads 
esuiting from the cricking oë Said fresh hydro-carbons, Ywith atorns ànd comporaindis 

i suiting from the cracking of the afore 
said non-condensible gases, and so as to 
13suit in an appreciable increase, within 
said column. in the production of hydro 
Carbon cois pounds capable of yieiding, by 
Sibsequent, condensation, an increased meas 
tre of motor fel 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 
gasolinië is from three to ter per cent greaï 
er than it would he were Ricondensed gases 
only fed into said photten body from a point 
in advance of said chamber. 
The hydrocarbon-treating process dis 

closed in this specification is diaiined in a 
divisionai application, Serial Number 482. 

said court during the 

8) 

20 
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964, for United States Letters iaient, the date of filing said application being July 
7, 1921. 
What claim is 
1. Apparatus of the character indicated 

comprising a hydrocarion-cracking recep 
tacle which has a vapor-outlet and comprises 
an interiorly chambered head arranged to 
form a closure for the upper. end of said 
receptacle, a molten column contained in said 
receptacle and penetrable by hydrocarbong 
and not vaporizable at the desired hydro 
carbon-cracking temperature, 2, condenser, 
means for feeding hydrocarbon gases ge 
vapors to said condenser from the air); 

  

  





jri 
receiving hyiirocarbon gases 

yhich have been subjected to 
{?i F ":Katare, Eneaas w?aereby other hy 
2: on to be cracked inlay be supplied to 

i var er portio, of the aforesaid molten tly, vertically spaced perforated baffle 
istes arranged in and transversely of suid 

into ten body and above the point at which 
the Jest-mentio?,ed hydrocarbon is di? 

if charged into the molten body, pipes extend 
this tigh the isfie-plates 'at points 

; cei circumferentially of the central por 
s ) tha lates and having their lower 

:::els i ti'ne * in wardy and dischaarging jinto 
, the iower portion of ïtiae Said molten body, 
and jeans whereby vapors and gases which 
lave passed un condensed through the con 
denser may be supplied through said pipes 
to said incite body. 

13 9. Apparatus of the character indicated *)n, pri?ing a hydrocarbon-eracking recep 
*cie wg?ajch fias; 8. vapor-outiet aind contains 
a molten body penetrable by hydrocarbons 
and not, yaporizabie at the required hydro 
carbon-cracking temperature. a condenser, 
ancans for feeding hydrocarbor gases and 
vapors to the condenser from the aforesaid 
vapor-outlet, an inner chamber formed with 
in and discharging into said molten body, 
Jeans for feading hydrocarbor into the 
Ynoiter body through said inner chamber, 
2, it means for feeding, into said molten body 
:lid externally of said inner chamber, gases 
2nd vapors which have passed uncondensed 
through the condenser. 

(). Apparatus of the character indicated 
comprising a hydrocarbon-cracking recepta 
cle which has a vapor-outlet and contains a 
notten body penetrahle by hydrocarbons and 
not vaporizable at the required hydrocarbon 
('acking temperattire, a condenser, means 
for feeding hydrocarbon gases and vapors 
( the condenser from the aforesaid 
vapor-out let. a econdenste-collecting cham 
her arranged to receive condensate and 
accompanying vapors and gases from the 
frndaliser and ha ving a vapor-outiet, an in 
ner {hamber formed at the lower portion 
of an di disciareng into the a foresaid mholten 
i}{}ly, means for supplying a hydrocarbon 

i te Said inner chamber, and means for feed 
ing, into, saidi molten body and externally 
if said inner' chamhe", vapors and gases 
from the aforesaid vapor-outlet of the con densite-collecting chamber. 

i in apparatus of the ciharacter indi 
ated the Combination, yith a closed recep acle haying a vapor-outlet and containing a 
Roten-body;which is penetrable by hydro 
£arbon3 and not vaporizable at the requilled 

50 
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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 
in olten 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 hy drocarbon-cracking recep 
tacle which has a vapor-outlet and contains 8 molten body penetrable by hydrocarbons. 
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 hydrocarbon into said 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 to said pipe 
at a height above the discharge from said 
tipe into the volten body and arranged in 
and transversely of the molten body and 
s'paced in the main from the outer circum 
ference of fhe molten body. 

13. Apparatus of the character indicated 
comprising a hydrocarbon-cracking recep 
tacle which has a vapor outlet and com 
prises an interiorly chambered head ar 
ranged to form a closure for the upper end 
(f Said receptacle, a molten column con 
tained in said receptacle and penetrable by 
hydrocarbons and not vaporizable at the de 
sired hydrocarbon-cracking temperature, a 
eon denser, means for feeding hydrocarbon 
gases and vapors to the condenser from the 
a foresaid vapor-outlet, a condensate-collect 
ing chamber for receiving condensate and 
accompanying gases from the condenser, 
incans for feeding gases from said conden 
santo-collecting chamber to the interior cham 
her of the aforesaid head, means for sup 
plying gases from the last-mentioned cham 
her 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. - 
În testimony whereof. I. sign the forego 

ing Spucification, this 11th day of July, 1921. 
FRED G. NIECE. 
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