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To all whom it may concern.:

Be it known that I, CarL LiNpE, of Munich,
in the Kingdom ot Bavaria, Germany, have
invented certainnew and useful Improvements
in Apparatus for Producing Pure Nitrogen
and Pure Oxygen;and I do hereby declare the
following to be a full, clear, and exact descrip-
tion of theinvention, such as will enable others
skilled in the art to which itappertainstomake
and use the same.

My invention relates to an improved appa-
ratus for producing pure nitrogen and pure
oxygen, the object of the invention being to
provideanimproved apparatusin which lique-
fied gas is rectified in repeated operations to
separate the liquid and vapors therefrom into
the constituent elements thereof; and with this
object in view the invention consists in cer-
tain novel features of construction and com-
binations and arrangement of parts, as will be
more fully hereinatter deseribed, and pointed
out in the claims.

The accompanying drawing isa view in lon-
gitudinal section, illustrating my improve-
ments.

lrepresentsa casing or receptaclelined with
sunitable insulating material and provided with
a depending cylindrical partition 2, between
which and the outer wall of the casing inner
and outer cylindrical counter-current cham-
bers 3 and 4 are located, and my improved
rectifying-column 3 is located in the central
portion of the casing and has a liquid-cham-
ber 6 at the lower end thereof and a separate
liquid-tank 7 below the same.

8 represents an air-pressure pump from
which the air is conveyed through a coil 9 in
cooling-tank 10, and the pipe divides into two
coils 11 and 12, the former located in counter-
current chamber 4 and the latter in chamber
3. The pipe 12 after passage through cham-
ber 3 enters the lower portion of liquid-cham-
ber 6 and coils therein, as shown at 14, and a
pipe 15 connects the discharge end of this coil
14 with a discharge-nozzle 16, directing the
liquid downward into the lower portion of
column 5, a suitable throttle-valve 16" being
provided in said pipe 15.

The pipe 11 passes out of chamber 4 at its
lower end and coils in separate liquid-tank 7,
as shown at 18, and a pipe 17 connects the dis-
charge end of coil 18 with pipe 15, below the
throttle-valve 16* therein.

A pipe 19 connects the upper portion of
liquid-chamber 6 with tank7to form a siphon

and drain the overflow of liguid from cham-
ber 6 to tauk 7. ,

A pipe 20 connects the top of tank 7 with
the lower end of chamber 4, and an oxygen-
outlet 21 is provided at the upper end of said
chamber 4. A pipe 22 connects the upper
end of column 5 with the lower end of cham-
ber 3 for the passage of nitrogeneous vapors,
and a nitrogen-outlet pipe 23 communicates
with the top of chamber 8. A pipe 24 con-
nects this pipe 23 with the inlet of a pump 25,
which latter forees the vapor or gas through
a coil 26 in a cooling-tank 27, from which it
passes through pipe 28 and coil 29 in cham-

.ber 3 and then coils in the upper portion of

chamber 6, as shown at 30, and a pipe 31, hav-
ing a throttle-valve 32 therein, communicates
with the discharge end of coil 30 and has a
nozzle 33, discharging into the top of column 5.

A liquid-air-supply pipe 34 communicates
with nozzle 16 to supply liquid air thereto to
start the apparatus and to make up deficien-
cies in work.

The operation of my improvements is as
follows: Air or other mixed gas is compressed
by pump 8, cooled in the coil 9in tank 10, and
turther cooled in the coils 11 and 12 in coun-
ter-current chambers 8 and 4.  Fronrcoil 12
the gas passes to coil 14 in liquid-chamber 6;
liguefying therein and boiling the liquid in
said chamber. The liquid in coil 14 passes
up pipe 15, past throttle-valve 16, and is dis-
charged through nozzle 16 into the lower half
of column, when in its downward passage
through the column it contacts with the as--
cending vapor from chamber 6 to exchange
itsnitrogen for the oxygen of the vapor. The
vapor escaping from the top of column 5 passes
through chamber 3 and pipe 28 and a portion
is again compressed by pump 25, cooled in
the coil 26 in tank 27, and passes through pipe
28 and coil 29 and into a coil 80 in chamber 6,
where it is liquefied, boiling the liquid in said
chamber. The liquid from coil 80, which
contains at first, say, seven per cent. oxygen,
flows through pipe 31 past valve 32 and is
discharged by nozzle 33 into the top of col-
umn § and in the upper portion of said col-
umn exchanges its nitrogen for oxygen in the
ascending vapor, so that a continued opera-
tion of the apparatus results in a gradual selt-
intensified rectification in the upper portion
of column 5 until pure nitrogen escapes from
the top thereof and pure liquid oxygen es-
capes from chamber 6 through pipe 19 into
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tank 7, when it is vaporized by the incoming
gas in coil 18 and escapes as pure oxygen
from outlet-pipe 21.

A great many changes might be made in
the general form and arrangement of the
parts described without departing from my
invention, and hence I would have it under-
stood that I do not restrict myself to the pre-
cise details set forth, but consider myself at
liberty to make such slight changes and alter-
ations as fairly fall within the spirit and
scope of my invention.

Having fully described my invention, what
T claim as new, and desire to secure by Lietters
Patent, is— '

1. In an apparatus for producing pure ni-
trogen and pure oxygen, the combination of
a rectifying-column, a chamber for liquefied
eas at the lower end thereof, a pipe-coil in
said liquid-chamber in which a mixed gas is
liquefied and boils a quantity of the liguid in
said chamber, a pipe conveying the liquid in
the coil into the column between its ends to
rectify the ascending vapor from the cham-
ber, another coil in the liquid-chamber, into
which the escaping vapors from the top of
the column are forced and liquefied therein,
and a pipe conveying the iiquid from said
last-mentioned coil to the top of the colummn.

9. In an apparatus for producing pure ni-
trogen and pure oxygen, the combination of
a rectifying-colnmn having a liquid-chamber
at its lower end, two pipe-coils in said liquid-
chamber, means for forcing a compressed
mixed gas into one of said coils to be liquelied
therein and boil the liquid, a pipe directing
the Hquid in said coil into the column hetween
the ends of the latter to be rectified in the
lower portion thereof, means for forcing the
escaping vapor from the top of the column
into the other coil to be liquefied therein, and
a pipe for directing the liquid in said last-
mentioned coil into the top of said colummn.

3. In an apparabus for producing pure ni-

trogen and pure oxygen, the combination of
a rectifying-column having a liquid-chamber
at its lower end, two pipe-coils in said Hquid-
chamber means for forcing compressed air
into one of said coils to be liquefied therein
and boil the liquid, a pipe directing the liguid
in said coil into the column between the ends
of the latter to be rectified in the lower por-
tion thereof, means for compressing, cooling,
and forcing the escaping vapor from the top
of the column into the other coil in the liguid-
chamber to be liquefied therein, a pipe con-
veying the liquid from said last-mentioned
coil to the top of the column to be again rec-
tified in the upper portion thereof, and means
for drawing oft and vaporizing the excess of
liguid in the liguid-chamber.

4. In an apparatus for producing pure ni-
trogen and pure oxygen, the combination with
a rectifying-column having a liquid-chamber
at its lower end, two pipe-coils in said lHquid-
chamber, means for compressing, cooling and
forcing air into one of said coils to be lique-
fied therein, a pipe conveying the liquid from
said coil to the rectifying-column between the
ends of the latter, an outlet for the vapor
from the top of said column, means for com-
pressing a portion of said vapor, cooling the
same and conveying it to the other coil in the
liquid-chamber, a pipe conveying the liquid
from said last-mentioned coil to the top of
the column to be self-intensified in its rectifi-
cation therein, a tank, means for conveying
the excess of liquid in the chamber into said
tank, and means for evaporating said liquid
and a separate outlet therefor.

In testimony whercof I have signed this
specification in the presence of two subscrib-
ing witnesses.

CARL LINDE.

Witnesses:

ABRATAM SCHLESINGER,
ANNTE LUTHER.




