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To all whom it may concern: 

UNITED STATES PATENT OFFICE. 
AUGUSTE. J. PARIs, JR, OF 

PROCESS OF DISTILLING SOLIDS AND LIQ 
BRADFORD, PENNSYLVANIA. 

UIDS AND OF CRACKING SOLIDs, LIQUIDs, AND GASEs. . 
1,392,788. Specification of Letters Patent, Patented (Oct. 4, 1921. 

Application filed May 3, 1915. Serial No. 25,403, 

Be it known that I, AUGUSTE JEAN PARIs, 
Jr., a citizen of the United States, residing 
in Bradford, county of McKear, and State 
of Pennsylvania, have invented a certain 
new and useful Process of Distilling Solids 
and Liquids and of Cracking Solids, 
Liquids, and Gases, of which the following 
is a specification. . . . 
This invention is a process of distilling 

solids and liquids and of cracking solids, 
liquids and gases, and the objects of the in 
vention, speaking generally, are to distil 
said liquids and solids under conditions 
which enable the pressures, either plus or 
minus, and the temperatures to be accu 
rately and effectively controlled, and to per 
mit of the cracking of the various mate 
rials under similar conditions of control. 

Heretofore, serious difficulties have ex 
isted in connection with the cracking of hy 
drocarbons, because of the fact, among 
others, that the separated carbon accumu 
lated and caked at the bottom of the still, 
the point at which the heat for distillation 
is applied, and eventually resulted in the 
burning out of the bottoms of the stills or 
retorts, 

Moreover, even in the ordinary processes 
of distillation, where cracking is not spe 
cially aimed at, there is usually some de 
posit of carbon and always a deposit of 
other residues, which occasion the same dis 

: advantages referred to in connection with the cracking processes. 
The present invention overcomes the dis 

advantages referred to, as well as others, 
and embodies, as one of its salient features, 
a still, or other receptacle, wherein the solid, 
liquid, or gaseous material is treated, in 
which still is contained a molten mass of 
metal, preferably lead, through which the 
materials treated are passed or brought into 
contact with, depending on the particular 
operation being performed. - 
Speaking generally, the advantages of 

employing a molten bath of metal, for the 
purposes specified, are as follows: First, 
the bottom of the still is kept entirely free 
from any deposit of carbon or other resi 
dues, this result being effected, mainly, be 
cause of the fact that the agitation of the 
molten metal, through boiling, keeps the 
bottom of the still or retort clean; the sep 
arated material, such as carbon or residues, 

being of less specific gravity than the bath, 
flows to the surface of the latter, and, in its 
passage through the metal becomes disin 
tegrated that is to say, is kept from caking; 
second in the cracking or similar operation, 
there is an intimate and extended contact 
'of the material treated with the molten 
metal, thereby allowing ample time for the 

60 

completion of the chemical reactions de 
sired; third, the temperature can be uni 
formly controlled at the same degree as, or 
above that, of the molten bath employed, 
and this can be easily effected automati 
cally; this can be accomplished by regulat 
ing the quantity of heat applied to the still, 
or by keeping the quantity of heat constant, 
and regulating the quantity of liquid orgas 
admitted to the stillor retort; fourth, a uni 
form and predetermined pressure can be 
readily secured at the bottom of the still, 
by regulating the height or column of the 
bath, and, fifth regardless of the pressure 
at the bottom of the still, the pressure at the 
top, above the molten metal, may be varied 
as desired, i. e., at, above, or below, atmos pheric pressure. Advantages of the proc 
ess, other than those enumerated, will ap 
pear from the hereinafter description. 
As examples of the liquids which may be 

be operated upon, though not the exclusive 
ones, may be mentioned petroleum and its 
distillates, either individually or collec 
tively, and oils obtained from the distilla 
tion of coal, shale, peat, lignite, and similar 
materials. Other liquids which may be 
treated will readily suggest themselves to 
those skilled in the art, such, e. g., as tur pentine, tar, asphalt, etc. 
Among the numerous gases which may be 

treated may be mentioned coal gas, oil gas, 
natural gas, and gases obtained from the 
distillation of wood, lignite, and similar 
materials. 
Among the solids which may be operated 

upon may be mentioned paraffin, and other 
waxes, asphalt, resin, and various other 
solids, which may be dissolved or otherwise 
liquefied. Paraffins may be readily con 
verted into olefins through the employment 
of the present invention. 

Features of the process, and their advan 
tages, other than those referred to, will be 
apparent from the hereinafter detailed de 
scription taken in conjunction with the ac companying drawings. 
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" In the accompanying drawings, one form 
of apparatus is shown which may be success 
fully employed in practising the several 
processes, but said apparatus, is merely 

5 typical, and the processes, as will be obvious 
to those skilled in the art, may be carried 
out in other forms of apparatus. Referring to the drawings, Figure 1 
shows, partly in section and partly in ele 

10 vation, a complete apparatus for the treat 
ment of gases, liquids or solids. Y 

Fig. 2 is a sectional view of a still which may be advantageously employed in the 
manufacture of lampblack, and 

Fig. 8 shows a simple type of still or 
retort for distilling purposes, 

In the drawings, A is a retort or still, 
5 

Baliquid separator connected with the out 
let therefrom, C a pressure or vacuum pump 

20 in the system, D, a condenser, and E a re 
ceiving chamber for the condensates, where 
in the non-condensible gases are separated. 
Still A contains a molten metal or bath, 
preferably of lead, a, and it is manifest that 

25 the column of molten metal may be of any 
desired height thereby providing means for 
controlling the pressure within the still, 
particularly at the bottom thereof. 
A main b is provided for introducing oil 

30 or other liquid into the still through branch 
ipe b, controlled by valve b°. Main b may 

E. provided with a preheater b, which, as 
shown, is in the form of a coil which may 
be heated by a gas burner b, which receives 

35 its supply from a branch pipe b leading 
from a gas main G, said branch pipe b 
being provided with a regulating valve b. 
It will be noted that branch pipeb' extends 
within the molten metal. ain b is also 
provided with another valve controlled 
branch b, having a discharge outlet b 
located above the surface of the molten 
metal, whereby oil or other liquid may be 
delivered on top of the molten metal, in 
stead of within the body of the metal. 

40 

Another feed main c is provided for in 
troducing gas into the still or retort, be 
neath the surface of the molten metal, said pipe c being provided with a pre-heater 

50 c', heated by a burner of which receives its 
supply of gas from a valve-controlled pipe 
c. The downtake c' from brancho is pro 
vided with a valve c", said downtake pipe 
having its outlet c' located below the sur. 

55 face of the molten metal. 
Still or retort A may be heated in any 

desired manner, but I have shown a gas 
heater Hwhich received its supply from gas main G, said main being provided with 

60 a manually operated valve and a "thermo 
statically controlled valve h'. A well known 
type of thermostat is illustrated for control 
E. the supply of gas to the burner H, em body g an expansible member h” within 

65 the still, which, when the temperature of 

the quantit 
still throug 

shown similar parts is and 8. 

the still. 
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the still reaches a predetermined point, com 
pletes a circuit through contact point h, 
battery h, wires h. h., to the electro-mag 
nets h", which operate bellcrank lever h. 
to seat valve h’, thereby diminishing, or 70 
shutting off, the supply of gas until the tem 
perature is reduced to the desired point, 
whereupon expansible member h”, by its con 
traction, causes a breakin the electric circuit, 
with the result that valve h' reopens au 75 
tomatically. Similar thermostatic control 
ling devices may be employed to regulate. 

of material admitted to the pipe c, I iFE c and b. In 80 have shown, diagramatically, a valve 8 and 
thermostatic control s'. In pipe b I have As the 
temperature of the still rises above a pre 
determined point, valves or s” automatically 
opens and admits a larger quantity of ma 
terial to the still. - Still A may be provided with the cus 
tomary regulating devices, such as a py 
rometer d, and a pressure or vacuum gage 
d', and feed mains b and c may also be 90 
provided with pressure or vacuum gages 
d and d, respectively. If the materials in 
troduced through the pipes b and c are to 
be introduced below the surface of the 
molten bath, they will naturally be under 95 
pressure and the gages d and d will then 
be pressure gages, but if such materials are 
to be introduced above the surface of the 
molten metal, these gages may be vacuum 
gageS. . - - 
Main a has a downtake e, provided with 

a valve e', the outlet e being positioned 
above the surface of the molten metal in 

This pipe may be employed for 
blowing out of the still the lampblack or 1 
other similar products which may sepa 
rate at the surface of the molten metal, or 
may be used to carry away the vapors which 
accumulate at the top of the still. The temperature at the top of the still 
may be controlled by water or other re frigerating liquid entering through main 
g, through valve g, and nozzleg', by which 
it is sprayed on the top of the still, and 
flows into trough g, whence it is drawn 11 
off through waste-pipeg. - 
The separator or trap B is of any well 

known type, and the liquid or liquids which 
accumulate therein may be drawn off 
through valve i. Separator B has a direct 
connection with vacuum or pressure pump 
C, through a hand-controlled valve i and 
the flap valve i, the flap in this valve being 
so arranged as to permit the gases to flow 
to pump C, but precluding their return. 
The outlet from pump C is connected to 
the inlet of coil D' of condenser D, a flap 
valve i precluding the return of gases to 
the pump, and a pressure or vacuum gage 
d indicating the pressure, plus or minus, at 1 
V. 

1. 
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1,892,788 
which the gases enter the condensing coil. 
A by-pass C, having controlling valves if', 
may be introduced in the system, whereby 
the gases from separator B may be passed 
directly into the condensing coil D', i. e. 
without passing them through pump C. 
Condenser Disprovided with an inlet and 

an outlet k k', respectively, for the refrig 
erating medium, although it will be under 
stood that coil D may be cooled in other 
ways, as e. g. by an expanding gas. The 
outlet of coil D' leads to the separator or 
receiving chamber E, wherein the condensed 
liquids accumulate, from which they may 
be withdrawn through valve f. The gases 
which are not condensed pass from the top 
of separator E into pipel, which is pro 

20 

vided with a pressure or vacuum gage l'. 
and a manually controlled valvel. It will 
be understood that the pressure on the sys 
tem may be controlled, as desired, by reg 
ulating the valve l'. In other words, by 
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controlling the flow of the residual gases 
through said valve, a back pressure may be 
produced upon the system. 

Referring to the apparatus shown in Fig. 
2, which is especially adapted for making 
lampblack, A is the still or retort containing 
the molten lead or other metal a heated by 
gas-burner H' or other suitable heating 
means. It has a liquid or gaseous inlet m, 
dipping below the surface of batha, in 
which may be located a pre-heater m', hand 
valve m”, and pressure or vacuum gage m'. 
It may also, if desired, be provided with a 
stirrer, J, operated from a pulley K, for 
keeping the molten metal agitated. Its out 
let in E. to a receptacle or chamber I, 
wherein lampblack is deposited. Chamber 
I is provided with a valveo, normally open, 
but which may be closed to permit the re 
moval of the lampblack which accumulates 
in the bottom of the chamber without in 
terfering with the operation of the appara 
tus. At the top of chamber I is an inclined 
baffle p, which deflects the separatedlamp 
black, and an outlet pipe for the es 
cape of residual gases. Retort A' is pro 
vided with a gas inlet pipe q', for blowing 
the separated lampblack out of the retort 
into chamber I. Pipe q may, if desired, 
be supplied with a pre-heater, similar to 
those heretofore described, consisting of a 
coil q', heated by a gas-burner q. The 
burner 'H' may be thermostatically con 
trolled the same as burner H, previously 
described, and the customary accessories, 
such as gages, pyrometers, etc., applied 
thereto. 

Referring to Fig. 3, which illustrates an 
apparatus particularly adapted for distill 
lation, A is a retort or still, in the bottom 
of which is the molten metal or lead a, kept 
in its molten condition by gas-burner H, 
or other suitable heating means. The re 

3. 

tort is provided with a suitable inlet r and 
outlet r'. Still A may also be provided 
with some of the accessories, previously de 
scribed in connection with still A, such as 
a thermostat, pre-heater, gages, and pyrom 
eter. The upper part of the still Amay, 
moreover, be coiled in the manner shown 
with reference to the still A. . 

Having fully described the apparatus, 
and its general mode of operation, as well 
as a number of the materials which may be 
treated, brief reference will be made to a 
few of the specific processes which may be 
practised. . . . . - . 

Assuming a liquid, e.g., crude petroleum, 
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or any of its fractions, is to be distilled, it 
may be introduced into still A through main 
b and branch b onto the surface of the 
molten metal. This operation may be sim 
ilarly carried out in retort A, Fig. 3. By 
manipulating the apparatus, as described, 
and desired pressure, from plus to minus, 
may be produced in the top of the still. 
The various products of distillation may be 
separated, as described, it being understood 
that a plurality of separators B, condensers 
D and traps E may be used if desired, only 
single ones having been shown to avoid 
undue complication of the drawing. 

If it be desired to “crack' or polymerize a 
liquid (or dissolved solid), it may be intro 
duced through main band branch b' beneath 
the surface of the molten lead. The results ing products pass off and may be collected 
or separated as described. 
In making lampblack, e. g., the liquid 
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hydrocarbon or gas may be introduced be- . 
neath the surface of the lead through pipe 
m (Fig. 2), and the separated carbon blown 
into chamber I by a suitable blast of gas 
eous, fluid, pre-heated if desired, introduced through pipe q' (Fig. 2) or branch pipe e. 
of main C (Fig. 1). In this and similar 
processes, the top of the still or retort may 
be advantageously cooled by water or other 
refrigerant supplied by rose g’, Fig. 1. 
The foregoing processes are merely illus 

trative, since the broad invention resides 
in the manner in which the temperature and 
pressure of various chemical operations may 
be accurately controlled, and different pres 
sures and temperatures obtained in the bot 
tom and top, respectively, of the still or 
retort. Accordingly, various processes, other 
than those described, as well as modifica 
tions and variations thereof, to meet the exigencies of any particular process, will 
readily, suggest themselves to those skilled 
in the art. That is to say, the processes 
outlined are typical and suggestive, only, 
and do not preclude the application of the 
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broad principles disclosed to processes in volving analogous operations. 
When the still is not in use, the molten 

lead may be drawn off through pipe L into 130 
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any suitable receptacle (adapted to be with molten metal, and roducing a partial 
heated). The receptacle may then be ele- vacuum by exhausting the upperpart of a 
vated, and, when it is desired to further use still contained in the molten metal. 
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the still, the lead may be remelted, and 7. The process of altering the composition 
allowed to flow into the still by gravity. of petroleum distillates which consists in 
* Any suitable combinations of metals or passing them through molten metal con 
alloys may be used in the still, for specific stained in a still and producing a partial 
purposes, in lieu of the lead bath. vacuum by exhaustion at the upper part of 
Having thus fully described the invention, the still, " . . . . . sar what I claim as new, and desire to secure 8. The process of altering the composition 

by Letters Patent, is: : of petroleum distillates which consists in 
1. Increasing the illuminating value of passing them through molten metal and un 

natural gas by converting the paraffins into der pressure controlled by the height of the 
olefins by bringing said gas into contact molten metal. with a molten bath of metal. . . 9. The process of altering the composition 
2. The process of distilling hydrocarbons, of petroleum distillates which consists in 
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which consists in bringing them in contact introducing them into a bath of molten 
with molten metal, producing a partial vac- metal below the surface of said metal, ap 
uum by exhaustion at the upper part of the plying sufficient pressure to the distiilates 
still and cooling the upper part of the still during the introduction to overcome the hy 
externally. . . drostatic pressure of the molten bath and 

60 

3. The process of altering the composi- maintaining a partial vacuum in the still 
tion of petroleum distillates which consists, above the bath by exhaustion. . . . 
in introducing the distillates under pres 10. The process of altering the composi 
sure into a metal bath contained in a still tion of petroleum distillates which consists 
near the bottom of said bath, and maintain- in passing them through molten metal and 
ing the upper portion of the still above the thereafter compressing and condensing the 
surface of the bath under a partial vacuum. products of the cracking operation, 

4. The process of increasing the condens 11. The process of altering the composi 
able constituents of a hydrocarbon gas which tion of petroleum distillates which consists 
consists in passing the gas throu molten in introducing the distillates below the sur 
metal and cracking said gas by the heat of face of a molten metal bath under sufficient such molten metal. pressure to overcome the hydrostatic pres 

5: The process of treating hydrocarbons sure of the molten metal, maintaining a par 
which consists in introducing them on to tial vacuum above the surface of the molten 
the surface of molten metal and commin- metal bath and condensing the products of 
gling, with the resulting vapors, gases the cracking operation. - 
passed through the molten metal. In testimony whereof I have signed my 

6. The process of distilling hydrocarbons name to this RESE" which consists in bringing them in contact GUSTE J. PARIS, Jr. 
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