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5 Claims. 

It is known to crack hydrocarbons in molten 
metals or molten salts. 
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The actions taking place in the molten sub 
stance require a constant temperature which 
must be possibly high, and uniform at all parts 
of the Space in which the process is being car 
ried out. Maintaining these conditions is, how 
ever, connected with great difficulties. 

Now, according to the present invention a con 
stant and uniform temperature can be main 
tained by Subdividing the vessel containing the 
molten substance into a heating space and a 
treating or reaction space, and by providing a cir 
cuit on Or through which the molten substance. 
can pass from the one space to the other, and 
so on. The substance can be kept passing 
through said circuit by differences of tempera 
ture, as well as by mechanical means. In the 
first of these cases the heating space must lie 
lower than the reaction space, whereas in the 
other case the two spaces may lie above or below 
one another, or side by side, or the one may 
concentrically surround the other. 

If the compound to be treated is introduced into 
the apparatus under a certain over-pressure and 
in that direction in which the molten mass is to 
pass through the circuit that over-pressure and 
the momentum it imparts to the mass can be used 
as propelling or conveying means, but it is also 
possible to make use of an additional propelling 
or conveying means, for instance of a compressed 
gas, which may be used either alone or together 
with said over-pressure. The tube or other 
member or means through which the compound 
to be treated is introduced into the molten mass 
already present in the spaces or chambers can be 
designed at its end either as a simple injection 
nozzle or as a jet-apparatus. 

If an auxiliary propelling or driving agent is 
employed, Such as a compressed gas, it is Suited 
to the purpose to make use of two co-axial tubes, 
of which the one is located within the other 
and forms a tubular passage with it, the com 
pound or mass being then supplied through the 
inner tube and the compressed gas through the 
outer tube, i.e. through said tubular passage, and . 
in counter-current to the compound or mass. 
The temperature of the gas is kept on such a 
degree that obstruction of the orifice of the inner 
tube, for instance by separated carbon when oil 
is cracked, is prevented with perfect certainty. 

It is also possible to attain an excellent crack 
ing of the hydrocarbon when this latter is Sup 
plied under a suitable over-pressure or with the 
aid of an auxiliary agent under pressure; the 

side of them. 

(C. 196-0) 

Surface of the mass will thereby be enlarged and 
the transmission of the heat promoted. 

If only the thermodynamic circuit is used, or 
if this circuit and a mechanical conveying means, 
are used together, the hydrocarbon must be in 
troduced into the space or chamber of the ap 
paratus at the bottom of the same so that it rises 
within the molten mass contained in the respec 
tive chamber. If, however, the thermodynamic 
circuit is not employed, the direction of the mass 
in the circuit can be reversed. 
With the known method the compound can be 
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supplied through the cover of the respective 
chamber, and the supply tube can be straight 
down to its orifice, where there are provided, on 
the bottom of the chamber, curved guide men 
bers by which the direction of the mass is 
changed by about 180°, or the supply tube itself 
can be bent by about 180° near its orifice so that 
the mass assumes a corresponding other direction 
when it escapes from the said tube. The freshly 
supplied mass is also in these cases driven up 
wardly within the molten mass already con 
tained in the respective chamber. 

It, however, is advantageous to insert the Sup 
ply tube into the apparatus, or autoclave respec 
tively, at or near the bottom thereof, because in 
this case only a short piece of said tube lies in the 
molten mass and only little heat can pass over 
to the mass in the supply tube before its escape 
therefrom. If an auxiliary agent under pressure 
(compressed gas) is used and the two tubes are 
arranged coaxially in the nanner already de 
scribed (the compound passing through the inner 
tube and the gas under pressure through the 
outer one), it is possible to prevent any heat 
ing of the freshly supplied mass prior to its en 
tering into the already molten mass, and it is in 
this case possible to make use of dispersing noz 
zles permitting a very fine distribution, but get 
ting obstructed if even quite little solid foreign 
bodies are separated from out of the hydrocarbon 
when it becomeshot. w 
The heating means are, in this case, arranged 

preferably in such a way that that place of the 
autoclave where the supply tube is connected up 
to it lies remote from the heating means and out 
Another constructional development of the 

apparatus consists in making the device supplying 
the compound to the autoclave exchangeable, or 
detachable respectively, in such a manner, that 
it can be taken Out of the autoclave without the 
necessity of depriving the latter of its pressure 
or making any other change at it. This is at 

70 

75 

80 

85 

90 

95 

100 

05 

10 

  



O 

15 

20 

5 

70 

s 

2. 
tained, according to the invention, by arranging 
the supply, tube tightly and slidably in a hollow 
cylinder connected with the autoclave and pro 
vided with a shutting-of member, with the aid of 
which said hollow cylinder can be closed prior to 
withdrawing the supply pipe from the said cyl 
inder. 

It is also suited to the purpose to design the 
supply pipe as a spindle or a needle provided with 
a channel or passage, or with a plurality of such 
ones, that channel or channels being subdivided 
into finer channels or passages at the conically 
shaped point of the spindle or needle, these latter 
channels meeting again about in the axis of the 
needle so that the individual jets push upon one 
another and are very finely atomized thereby. 
In the hollow cylinder surrounding the spindle 
or needle a correspondingly shaped conical tight 
ening face is provided against which the needle is 
pressed when it is in its working position. 

In order to render it possible to clean and ex 
change said tightening face, the hollow cylinder 
can be arranged in another hollow cylinder of 
suitable size which is and remains connected with 
the autoclave when the supply needle and the 
hollow cylinder surrounding it are exchanged, 
and which can close the autoclave as it is provided 
with a separate shutting-off member which is 
closed before the inner cylinder is withdrawn 
from the outer one. W 

It is also possible to arrange two or more supply 
devices in one autoclave and to work alternately 
with the one and the other, while that supply de 
vice which is useless at the time being is ex 
changed so that no interruption of the service takes place. 

If the lower part of the pressure vessel is not 
subjected to heating it is possible to arrange in 
that lower part, a device for supplying and for 
withdrawing the molten mass, so that it is no 
more, as hitherto, necessary to lift the entire 
autoclave out of the furnace and tilt it. 
The invention is illustrated diagrammatically 

and by way of example on the accompanying 
drawings on which Figure 1 is a vertical section 
through a device or an apparatus designed ac 
cording to this invention. Figure 2 shows a de 
tail drawn to an enlarged scale. Figure 3 is a vertical section through anoined 
and the Figures 4-11 show some more modif 
cations, all as fully described hereinafter. 

Referring to Fig. 1, 1 denotes the heating space 
and 2 the supply device which is designed as a 
jet apparatus, as is the case also in the con 
structional forms shown in Figs. 3-7. 3 denotes 

spaces 3 and 1 with one another. 5 denotes the 
heating means provided in the heating space or 
furnace, 6 denotes a passage for supplying an aux 

... iliary conveying agent under pressure, and 7 is 
the pipe through which the liquid substance to 
be treated is introduced into the apparatus. 
... 8 is an oblique plate by which the separation 
of the molten mass from the treated or, may be, 
not sufficiently treated liquid is promoted. 9 de 
notes the inner surface of the chamber 3, 10 a 
sieve located between this chamber and the jet 
apparatus 2 and supporting a filling material, as 
shown, and 13 is another sieve located just above 
the oblique plate 8. The mixture passes through 
the meshes of this sieve into the uppermost part 
of the vessel 3 in which the molten mass sepa 
rates from the specifically lighter components of 
the mixttire and gets down upon the plate 8 from 

more in detail and drawn on an enlarged scale 

24 and the lower, enlarged part of the tube or 

screwed, the plug 24 can be 

1936,568 
which it passes into the tube 4 and back to the 
chamber 1, whereas the heated oil and, may be, 
also the conveying agent under pressure passes 
away through the branch 12. 

In Fig. 2 the passage and the pipe of rig. 1 
are combined with each other, that is to say, the 
oil pipe 15 is surrounded with the pipe 16 through 
which the auxiliary conveying agent is supplied. 
The end of the pipe 16 is tapering and there are 
in it a groove having the shape of a few threads 
of a screw so that the oil carried along with, and 
away by, the respective agent is very thoroughly 
whirled through and atomized. 
Another combination of the two tubes is shown 

in Fig. 8, in which 17 denotes a needle-like inner 
tube through which the oil is supplied, and 21 
denotes a sleeve-like tube forming between itself 
and the tube or needle 1 a tubular space through 
which the auxiliary conveying and atomizing 
agent is supplied. The needle 17 is pointed at its 
free end 19 and there are in this pointed end a 
few channels 20 which first diverge and then 
converge. The diverging channels communicate 
with the bore 18 of the needle 17, and the tubular 100 
space between the members 17 and 21 communi 
cates with a channel 23 through which the re 
spective auxiliary agent is supplied. The needle 
17 passes through the transverse bore of a phug 

OS 
sleeve 21 serves as casing for said plug. This 
casing-forming part and the plug form together 
a cock, and when the needle 17 is drawn out of 
the sleeve and casing in downward direction, 
after the stufting box stopper 25 has been un- 110 

turned whereby the 
cock will be closed. 

In Fig. 9 the members 17, 21, 24 and 25 are 
practically the same as in Fig. 8, but not the 
member 21 is inserted into the wall 31, but a 115 
separate tubular and sleeve-like part 26 is insert 
ed into said wall, and the lower end of this part 
forms also a casing for a plug 24, the bore of 
which is so large that both members 17 and 21 
can extend through it, as shown. When they 120 
are withdrawn, the plug 24 is closed. The sleeve 
21 is provided with a separate head 27 of conical 
shape, and a packing ring 28 is provided with this 
head and the sleeve. The head 27 is kept in 
proper position upon the sleeve by an annular 125 
projection 29 into which it is inserted. 

Figure 3 is distinguished from Fig. 1 practical 
ly chiefly by the chamber 1 and the burner 5 
being located horizontally instead of vertically: 
The members 2, 8 and 7 require no detailed de-180 

the treating space, and 4 is a tube connecting the scription in view of what has been described with . 
respect to Fig. 1. It is, however, to be seen from 
Fig. 3 that all spaces of the apparatus are filled 
with the molten salt or metal. The arrows indi 
cate the direction in which the respective sub- 135 
stance is driven through the apparatus. 

Reverting to Fig. 8, a plan-view of the conical 
head 19 of the needle is shown in Fig. 10 and 
drawn to a greatly enlarged scale, 35 denotes the 4) 
diverging channels which communicate at their 
inner ends with the bore 18 (Fig. 8), and 34 der 
notes the converging grooves on the conical top 
face. .' 

concerning the manner of operation of the 14 
constructional forms shown in Figs. 1 and 3, the 
circulating molten substance, which is continu 
ally heated in the chamber 1 by the burner 5 is, 
in the upper part of the apparatus, cooled down 
by the liquid introduced through the pipe, in 150 

  



1,088,50s 3, 
consequence whereof the cooled part of the sub 
stance when arriving at the top of the apparatus 
and entering into the pipe 4 passes down through 
this tube by reason of its higher specific weight. 
The circuit is, therefore, maintained thermo 

O 

dynamically. The two constructional forms il 
lustrated in Figs. 1 and 3 can do without a sepa 
rate mechanical agent under pressure, although 
such a one may be used, if desired, but the con 
structional forms shown in Figs. 4 and 5 cannot 
do without a separate agent for the purpose men 
tioned, as will be dealt with more fully when 
describing these modifications in detail. 

5 
Reverting to Fig. 8 still mention that when 

the needle is to be withdrawn it is Withdrawn 
for the first only so far that its pointed top lies 
just below the plug 24. Then this plug is turned 
so as to close the cock, and now the needle is 
completely removed from the device. If the con 
struction is accurately that shown in Fig. 8, viz. 
with the tubular channel 22, gas under pressure 
may be introduced through the branch 23 while 
the needle is withdrawn so that the molten mass 
is prevented from entering into the space above 
the needle. If the device has no such tubular 
space, the molten mass will fill the space above 
the needle when this is being withdrawn, and 
is later on forced back into the apparatus when 
the needle is re-introduced into the device, the 
needle acting then like a pistorf and the sleeve 21 
like a cylinder. 
All this is true also of Figure 9 which, as re 

gards the just-mentioned points, can certainly 
be understood without a more detailed descrip 
tion. The only point requiring particular men 
tioning is that that only the plug 24 need be 
turned when only the needle 17 is to be removed, 

45. 
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and that only the plug 24 need be turned when 
the whole injection device is to be removed. 

In Fig. 4 the chamber 3 is formed by a verti 
cal tube 14 arranged centrically in the chamber 1, 
and the vessel forming this chamber is located 
in a furnace in which it is heated on all sides 
by the burner pipe 5. The liquid is introduced 
through the pipe 7 and the auxiliary agent 
through the pipe 6. Both pass through nozzles 2 
whereby the mixture is propelled in a circuit, as 
indicated by the arrows. 
In Fig. 5 the arrangement of the parts is the 

inverse, in that the heating takes place in the 
centre of the apparatus and the tube 14 which 
is considerably larger than in Fig. 4 is located 
between the outer wall of the heating tube and 
the inner wall of the casing enclosing all parts, 
as shown. There are in this case preferably at 
least two nozzles or sets of nozzles 2, but also 
more than two may be used in order to obtain 
a possibly uniform circulation up and down in 
the circuit which is that indicated by the arrows. 

Fig. 6 resembles Fig. 4, but there is this dif 
erence that the supply of the liquid to be treated 
and the auxiliary propelling agent takes place not 
from above, but from below. There are in this 
case two oppositely located supply pipes, or sets 
of pipes, which are considerably longer than in 
Fig. 4 in that they must extend nearly to the 
bottom of the apparatus, as shown. The same 
relation exists between the Figs..5 and 7. There 
are in both cases (Figs, 6 and 7) provided hollow 
semicircular guide members by which the direc 
tion of the mixture of the liquid and the gas issu 
ing forth from the pipes 6 is reversed, as is at 
the same time the direction of the molten mass 
propelled by the respective auxiliary agent. 

With respect to rig. 9 emphasize the point 
that this constructional form renders it possible 
to provide the tube 21 with a separately manu 
factured pointed head such as 24 which can now 
be made of another material than the tube, viz. of 80 
a high-grade material having a very great natural 
hardness which is not in the least affected even 
by particularly high, temperatures. The top 
member 24 is held fast very firmly between the 
needle 17 and the tube 21 on the one side and the 85 
sleeve 26 on the other side. . Cutting a screwm 
thread into it or any similar working procedure 
is not requisite. The tube 21 and the sleeve 26 
can be manufactured, however, from an easily 
workable material, also if the liquid is supplied 90 
under a very high pressure, say about 300 atm. 
This high pressure becomes active only in the 
needle 17 and in the top member 27, the auxiliary 
propelling agent passing through the tubular 
spaces between the parts 17 and 21, and 21 and 95 
26, may have a lower pressure. . . . . . . . 
The cylindrical member 14, Figs. 4 and 6, as 

well as 14, Figs. 5 and 7, consists preferably of a 
refractory material or the like, which is a possi 
bly bad conductor of heat; this is useful for pro- 190 
noting the movement of the molten mass in and 
through the circuit. 
Concerning, finally, Fig. 11, this shows a valve 

34 arranged in a member 30 attached to the bot 
tom 31 of the: apparatus and provided with pasa 105 
sages 32 and 33. The passage 32 can be closed 
by said valve, it is open as long as the molten 
mass is introduced into the apparatus, and closed 
when this latter has been filled, and it is again 
opened when the apparatus is to be emptied. 10 

I claim: - . . . . . . . . . . . . . 
1. An apparatus for cracking hydrocarbons in 

a metal bath, comprising, in combination, a 
chamber adapted to receive the metal that is to 115 
form the bath; means for heating that metal and '' 
to keep it in melted state; another chamber so 
arranged relatively to the first-mentioned chan 
ber as to be adapted to receive the melted metal 
from this chamber; a jet apparatus located-be- 120 
tween said chambers and having its delivery 
opening directed towards the said first-mentioned 
chamber; and a circuit-establishing connection 
between that end of the first-mentioned cham 
ber where the cracked hydrocarbon and the 12 
liquid metal separate from one another and that 
end where the continually supplied fresh hydro 
carbon is entering the liquid metal. 

2. The method of cracking hydrocarbons in a 
metal bath, consisting in introducing the hydro-so 
carbon to be cracked into the metal bath at One 
end thereof in the form of a jet; withdrawing 
the cracked hydrocarbon from the metal bath at 
the other end thereof; withdrawing also the 
liquid metal at the place where it and the cracked 135 
hydrocarbon separate from one another; and 
driving it by the kinetic energy of the continu 
ally supplied fresh hydrocarbon back to the place 
where this hydrocarbon enters into the bath. 

3. The method of cracking hydrocarbons in a 4. 
metal bath, consisting in introducing the hydros 
carbon to be cracked into the metal bath at the 
lower portion thereof in the form of a jet; with 
drawing the cracked hydrocarbon from the metal 
bath at the upper portion thereof; withdrawing 14s - 
also the liquid metal at said upper portion of the 
bath; and driving it by the kinetic energy of the 
continually supplied fresh hydrocarbon back to 
the lower portion of said bath. 

4. The method of cracking hydrocarbons in a 150 
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4. 
metal bath, consisting in introducing the hydro 
carbon to be cracked into the metal bath at One 
end thereof in the form of a jet; and introducing 
at the same end also a permanent gas also in the 
form of a jet, said two jets combined having a 
kinetic energy adapted to drive the liquid metal 
to the opposite end of the bath; withdrawing the 
cracked hydrocarbon from the metal bath at said 
Other end of the same and withdrawing also the 
liquid metal itself from the bath at this end and 
driving it by said kinetic energy Outside of the 
bath back to the place where the continually sup 
plied fresh hydrocarbon and the likewise supplied 
permanent gas enter the bath. 

5. The method of cracking hydrocarbons in a 
metal bath consisting in introducing the hydro 

1,020,568 
carbon to be cracked into the metal bath 
at one end thereof in the form of a jet and using 
the kinetic energy of the hydrocarbon as means 
for driving the liquid metal of the bath to the 
other end thereof and through a circuit com 
mencing at said other end and terminating near 
the place where the continually supplied hydro 
carbon is introduced into the metal bath; with 
drawing the cracked hydrocarbon at the said 
other end of the metal bath and withdrawing at 
the same place also the liquid metal and driving 
it outside of the bath into and through said cir 
cuit, substantially as set forth. 
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