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.. of the United States No. 862,383 of August

6, 1907, has shown that it 1s advantageous,

- ‘with respect to the utility of the by-products

| pressed, saturated liquid, as soon as the
l liquid is let off from the dephlegmator into

~ To all whom it may concern: j of the manufacture, to manage the raw ma- 55
Be it known that I, Herman~N. Brau, a | terials in the retorts at very low gas-forming
citizen of Germany, and a resident of Augs- | temperatures. While this method of work.

~ burg, Bavaria, Germany, have invented a | ing gives results quite favorable, with re-

5 new and useful Improvement in Methods | spect to the quality of the resulting by-
of Treating Distillation-Gases to Produce | products, it has, on the other hand, a disad- 60
an Illuminating Liquefied Gas, of which the | vantage in so far as, under 1t, a relatively
following is a specification. large quantity of boiling-hydrocarbons arises
~ This invention relates to methods of treat- | at 30° to 100° Celsius, which, by carburiza-

10 1ng distillation gases to produce an illumi- | tion, goes over into the: distillation gas and
nating liquefied gas and has for its object | is necessarily found, after the compression, 65
the production ‘of an illuminating liquefied | in the liquid i1lluminating gas. After the

- gas that can be made and used without loss | vaporization of the liquid 1lluminating gas
of liquid hydrocarbons and the prevention | at atmospherical pressure or at pressures

15 of the loss of constituents of the gas dis- { which, as they are mostly employed in the -

- solved in the liquid hydrocarbons and the | use of the gas, are a little above the atmos- 70

- further advantages hereinafter described | pherical pressure (two to three atmos-
and claimed. L - . | pheres), these hydrocarbons, for the greater

In the accompanying drawing forming | part, separate out agaln In the fluid form

20 part of this specification is illustrated appa- | without having the opportunity of after-
ratus suitable for carrying out the present | ward going over agaln into the gas by car- 75
invention. o S burization, so that they are, practically

In the drawing, which is an elevation | speaking, to be considered as lost. The pres- .

- partly in vertical section, A is a tank: B an | ent invention overcomes this disadvantage in

25 1nlet-pipe or conduit; C a retort; D a re- | the following manner;—the compression
ceptacle; @ a pipe connecting C and D; E a | and liquefaction of the distillation gases are 80
cooler; I a cleaner; b a pipe connecting E | not, as usual, undertaken in two or three

“and F'; G a receptacle; M a vessel; ¢ a pipe stages of compression immediately following
connecting M with F and G; H a compres- | one another, but, after the first or second

30 sor; = a pipe connecting M with H; N an- | stage, the compression 1s interrupted and-the
other vessel; o a pipe connecting H with N ; l liquid "hydrocarbons, which cause the over- 85
H’ a second compressor;  a pipe connecting carburization, separating out under this
N with-H’; ¢ a pipe connecting N with M stage of compression, are removed, where-
$ a stop-cock In the pipe ¢; ¢ a stop-cock in | upon the compression of the gas 1s continued,

35 the pipe leading from the bottom of M to a J under familiar separation of the surplus
- point above the funnel P; ¢ ¢ channels with | permanent gases, up to complete liquefac- 90
which the compressors H and H’ are pro- ! tion. By proper choice of the stage of com-
- vided; J a cooler; d an outlet-pipe from the | pression, which, aside from the method of |
compressor H’, which passes in the form of | working, is determined by the kind of the
a coll through the cooler J and thence into | gas-making material, the carbureting con-
the vessel K ; e an outlet-pipe for gases from | stituents can be so far removed that subse- 95
the vessel K; f an outlet-pipe for liquified | quent separating out in the use of the gas is
gases from the vessel K into the container | surely avoided. Since the carbureting con-
L; g g are inlet-pipes for water or other | stituents of the gas, while in liquid condi-
45 cooling substance and % % are outlet-pipes | tion, possess the property of dissolving at
~ therefor; X is a motor. .| once, 1n conslderable quantity, the most val- 100
The arrows of the drawing indicate the | uable constituents of the gas itself, and
- directlons in which the gases and liquids | since, moreover, the solubility, according to
flow. | o .+ | Dalton’s law of absorption, increases pro-
50 Kxperience, in the manufacture of liquid .| portionally with the pressure, considerable

- illuminating gas according to Letters Patent | quantities of gas  escape from the com- 105

a vessel communicating with the atmosphere,
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and are lost. In order to avoid this and to

recover these gases 1n a simple way, the sat-
urated liquid 1s not, as above mentioned, per-
mitted to escape into a vessel communicat-
5 ing with the atmosphere but, at the pressure
of the suction pipe, into a vessel inserted 1n
the suction pipe of the compression appara-
tus or connected with the suction pipe by a
gas-conduit pipe, so that the gases escaping,
10 through the reduction of pressure, from the
over-saturated liquid, are mixed with ga;ses
- newly sucked up by the compressor and are
thereby recovered. '

In carrying out the present invention sat-

15 isfactory results are secured by first. com-
pressing, after the usual cleaning, the dis-
tillation gas used for the purpose at a low
stage of compression at normal temperature
under water-cooling, then removing the

20 liquid hydrocarbons thereby separated out,
then compressing the so treated gas at the
higher pressure necessary for its complete
liquefaction and finally drawing 1t off into
vessels ‘of suitable material, such as steel.

25 In this manner are avoided over-carburiza-

tion of the gas and therewith subsequent

separating out of fluid hydrocarbons and the
loss occasioned thereby in the use of the gas.
In the carrying out of the foregoing
30 process the liquid hydrocarbons separated
under pressure and saturated with gases
under pressure should, preferably, be per-
mitted to escape, at the pressure of the suc-
tion pipe, Into a vessel inserted in the suc-
35 tion pipe of the apparatus or connected
with the suction pipe by a gas-conduit pipe,
in order to recover for the process gases set
free from the fluid hydrocarbons through
reduction of the pressure. |
40  Illustrated 1n the drawing forming part
of this specification 1s one form of appa-
ratus or means by the aid of which the above
described process of this invention may be
carried out. The tank A may contain pure
45 petroleum of any origin which proceeds
through the inlet B to the retort C heated
from below to the inner temperature of 550°
to 600° Celsius and 1s gasified therein.. The
gasification products pass out of the retort,
50 by the annexed connecting pipe a into the
- receptacle U and from there into the cooler
E in which the gases may be cooled down by
any artificial cooling, as by air or water, in
order to separate highly boiling constituents
55 and difficultly volatile constituent parts of
tar. The cooler K is, preferably, to be em-
ployed in carrying out the process of this
invention, but, as will be understoc. by
those skilled in the art to which this inven-
60 tion appertains, the cooler X, like some other
detalls of the apparatus, is not necessary.
- From K the gases pass to the cleaner F,
where they are liberated by chemicals in the
well known way from the detrimental parts

85 (CO,, H,S, CO, CN, etc.). The receptacle

l

(>, connected by pipe ¢ with F and M,

serves as a balance between the production
of gas and the withdrawal thereof by the
action of the compressor H, which sucks up
the gas through pipe n from the vessel M
into which it 1s delivered by the pipe o and
compresses it in any desired low stage of

70

compression, such as from 5 to 7 atmos-

pheres. The compressor H may be pro-
vided with a channel ¢ for the passage of
water or may stand in water in order-to
secure the cooling action of the water, as 1s
usual in the use of such compressors. The
compression of the gases 1n the compressor
H liquefies and thereby separates out hydro-
carbons which are the cause of the above
mentioned over-carburization and which
have not been previously separated out by

action such as that of the cooler E. From

the compressor H the liquefied constituents
of the gases and the remaining non-liquefied

into the vessel N, whence the said remaining
non-liquefied or gaseous constituents are
sucked up through pipe p by the compressor
H’, in which they are compressed at a
higher stage of compression, a pressure oi
from 100 to 150 atmospherés being sufficieut,
and whence the said liquefied constituents
are, by opening the stop-cock s, let off or
permitted to escape through pipe ¢ into ves-
sel M. The vessel M is, as shown, inserted

in or connected with the suction pipe » of

the compression apparatus and.the pressure
in the vessel M 1s substantially that of the
nressure in the suction pipe n and 1n pipe c.
When said liquefied constituents pass irom
the pressure of the vessel N, which is that of
the compressor H, to the lower pressure of
the vessel M, the valuable constituents of
the gases, wbich were dissolved by the said
liquefied constituents in the compressor H,
escape, through the reduction of pressure,

| from the said liquefied constituents and are

mixed in the vessel M with gases newly
sucked up by the compressor H through
pipe-n, and are thereby recovered. The re-
maining liquefied constituents, which cause
the above mentioned over-carburization, are
removed -from time to time from the vessel
M through stop-cock # and funnel P.

The compressor H’ may be provided with
a channel 2 for the passage of water, or may
stand in water in order to secure the cooling
actlon thereof, as above stated with refer-
ence to the compressor H. Obviously more
than two compressors, of varying stages of
compression, may, if desired, be employed

79

80
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constituents thereof pass through pipe o

90
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in the carrying out of the process of tnis in-

vention, _ |
- The heat liberated by the compression 1n
the compressor H’ may be taken off, wholly

or in part, under the cooling action of water

in tne coo'er J, through which the gas may

pass in a tubular coil 4. Under the contem-
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poraneous influence of the pressure of the
compressor H’ and the cooling action of
water, liquid gas separates and disunites,

‘from the non-liquefied, permanent gases, in

the vessel K. The separation goes on in
such a way that the remaining, readily vola-
tile hydrocarbons are separated as a liquid
and the gaseous hydrocarbons, with a small
quantity of the permanent gases, methane

and hydrogen; are dissolved in the former,

while the principal quantity of the methane
and hydrogen is separated in a gaseous form
above the liquid. The non-liquefied gases

~ are taken off by the pipe ¢ for any use, while

15

- Into suitable vessels I. for transport. |
quantity of gaseous constituents absorbed by -

20

: present invention, it will be clear to those

25

30

the liquefied gases are drawn off, through 7,
The

the liquefied constituents will suffice, on suit-
able reduction of the pressure, to change the
liquefied constituents substantially into their

-

gaseous form. -
From the foregoing description of - the

skilled in. the art, that variations may be
made 1n details without departing from the
main features of the invention. | -
What I claim i1s— - - |
1. The method of producing illuminating

liquefied gases, consisting in compressing ‘|

distillation gases at a low stage of compres-

- slon, removing the liquid constituents there-

39

40

by separated out, and then compressing the
so treated gas to the higher pressure neces-
sary to liquefaction of remaining constitu-
ents, substantially as described.

- 2. The method of producing illuminating
liquefied gases, consisting in compressing
distillation. gases at a low stage of compres-
sion, removing the liquid hydrocarbons
thereby separated out, and then compressing
the so treated gas to the higher pressure

necessary to liquefaction of remaining con-

~ stituents, substantially as described.

45

3. T'he method of producing illumi,na'ting '

hquefied gases, consisting in compressing,
under cooling action, distillation gases at a
low stage of compression, removing the
liquid constituents thereby  separated out,
and then compressing the so treated gas to

I the higher_press’uré necessary to liquefaction 50

-

of remaining constituents,
described.. . |

4. In ~the production of illuminating
liquefied gases, the method of recovering
gases set free from separated liquid con-
stituents, consisting in causing the separated

substantially as

25

liquid constituents to escape into a vessel -

connected with the suction pipe of the appa-

ratus employed, substantially as deseribed. -

5. In the production of illuminating

60

liquefied gases, the method of recovering -

gases set free from separated liquid hydro-
carbons, censisting in causing the separated

liquid hydrocarbons to escape into a vessel -

connected with the suction pipe of the appa-
ratus, substantially as described.

6. In *the production - of illuminating
liquefied gases, the method of recovering

gases set free from separated liquid constitu-
ents, consisting in causing the separated

liquid constituents to escape, at the pressure
of the suction pipe, into a vessel ‘connected

with the suction pipe of the apparatus em-

ployed, substantially as described. _
7. In' the production of illuminating

'| liquefied gases, the method of recovering

gases set free from separated liquid hydro-

carbons, consisting in causing the separated

iquid hydrocarbons to escape, at the pres-
sure of the suction pipe, into a vessel con-

nected with the suction pipe of the appa-

ratus, substantially as described.

65

70

75

80

8. The method of producing illuminating

liquefied gases, consisting in compressing dis-
tillation gases at a low stage of compression,
then removing the liquid constituents there-
by separated out, then causing, the separated
liquid constituents to escape into a vessel
connected with the suction. pipe of the appa-
ratus employed, and then compressing the

so treated gas to the higher pressure neces-

sary to liquefaction of remaining constitu-
ents, substantially as deseribed. N

HERMANN BLAU.

- Witnesses: .
Louis F. MUELLER,

Maranoe K. Herp.
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