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. To all whom it may concern: - .

o -~ Beit known that I, CARL LiNDE, of ] umch,

’in the Kingdom of Bavaria, Germany, have

- invented certain new and useful Improve-

- -5 ments in-Apparatus for Producing Pure Ni-

- i trogen; and I do hereby declare the followilig.'
- tobe afull, clear, and exact.deséription of the

- -« ’invention, such as will enable others skilled |
~ in:the art to which it appertains to make and

.+ .. "My invention relates to an-improved appa-
- Iatus for producing pure nitrogen, the object

-, of the invention being to produce pure nitro-

- . . gen by fractional distillation and rectifica- |

15 tion. of liquefied atmospheric air; and with-
- this objeet In view the invention consists in

use the same.”

- -certain novel features of construction and

- combinations and arrangements of parts, as
" .“will'‘be more fully heremnafter descri ved, and

. 20 pointed out in-the claims. .

. ments. -

o -1 represents a, cas‘ih'g ',o'r i'édé}'itaél.efsuitably
257jimed or walled to provide insulation sgainst

- heat and made with

30 tically throughout the length thereof is my

~an 1s provided throughout its length with

- superposed trays to overflow one into the-
next lower, or other form of obstruction or

- retarding means may be provided in said col-
- -umn, and for convenience in explanation of
. my invention.l have desighated.the upper

. half of the column 6 and the lower half 7.
.- 8 represents an a.ir-comﬁ;essor to force air
g-bath 10, from

40 sent
. through a coil 9 in 'a cooling-bs froz
- 'which the pipe passes ‘through the counter-

~current chamber 3 in the form of a continu-

.7 -ouscoll 15 of many convolutions and then en-
‘ters chamber 5 and is coiled therein, as shown
o 21, ipe leaves the lower end of

~ chamber 5 and passes up to about the middle:
- of columin 4, where'it is provided with a noz-
- zle. 11, projecting into column and discharg- |
ing downward therein, and a throttle-valve
.. 12 18 located in said pipe adjacent to cham-

450t el
' at21. The

-ber 5 to regulate the passige of liquid. air to

- the column, as will more fuﬁy hereinafter ap-

- pear. - -

' E.o
_ ! Lo
.al.': ]

-~ The accompanying drawing is a view in
. longitudinal section,llustrating myimprove-

oo b ade with a cylindrical inner parti-
~ tion-wall 2 to provide a counter-carrent

 TLocated in the casing 1 and'EXtEﬁding ]:;)_r'a';c-"

© lmproved rectifying-column 4, which is en- |
S 'larged at its lower end; forming a chamber 5;

| which it escapes through the outlet 19. The

-
) r
'

7 ”.,_":A'ppl_ica.tionﬁled'Obtobéljrzz—, 1903.--__3.afi§,1'1;|"n, 1.73,1_3_3. L

.| ~‘A'pipe 13 .communicates with the upper &z .
| portion of chamber 5, has a throttle-valve 22 -

1 therein, and extends up to near the top of . -
column 4, - It enters said column and eoils = .
therein, as shown at 14, and then passes out - . -
of the column and iscoiled within the pipe15, 600
as shown at 16, and out at the top and com~" - . |
municates with a. suitable suction-pump 17.

*

. A pipe 18 connects the top of ¢olumn 4 @ -

| with the bottom of counter-current chamber: - o

3, and an outlet-pipe 19 communicates with 65. -
the upper end of said chamber 3. A pipe20 -

communicates with nozzle 11 to supply lig-

uid air thereto in starting the ﬁﬁparatus and
to 0_011,1]36113'&1__36 fOT IQSSBS inwor ST v

: - o

_ The operation of my improvements. is as 70 =

follows:. Air is compressed bﬁ compressor 8
and cooled in the co1l 9 in bath 10 and enters .

| the coil 15 in counter-current chamber 3, ex- =
| changing its temperature with the escaping -
currents and liquefies in coil 21 in chamber 5. 75

| The air so liquefied  flows past valve 12 to - |
| nozzle 11 and is directed thereby down into

the lower portion 7 of column 4 and passes ' -

{ down the same into chamber 5., The liquefy- =
ng of the air in coil 21 causes a corresponding 8o
itﬂlantity*of liquid in chamber 5 to evaporate,
o .

e vapor passing up through the lower half

| of column 4 in counter-current to the liquid -
-air descending, rectification sets in, so that -
‘while the vapor leaving the chamber 5. con- 85 T

tains about sixty per cent. oxygen it will es-

-cape through the top of column 4 with put
seven per cent. oxygen. Pipe.18 conveys this . .

vapor to the counter-current chamber 3, from L
capes thr e outlet 1 9o
excess of liquid in chamber 5 is drawn up =
past valve 22 to coil 14 by means of suction-

pump 17, thus maintaining the liquid in .
vacuo. The rising vapors with seven per

. _ » the' 95 .
| iquid-in coil 14, liquefying said vapors and

cent. oxygen exchange their heat with the
compelling them to fall down the upper half

6 of column 4 when the self-intensified recti- o
fication takes place, so that the vapor escap- . -
Ico.

ing from the top of column 4 will contain but-
about two and one-half per cent. oxygen,and - -

by continued “operation-of the apparatus . -
Ainally pure nitrogen only _ S
‘umn 4 through counter-current chamber 3 =
| and outlet 19. The liquid vaporized in
| vacuo 1n coil 14 is drawn through the inner

escapes out of col-

-

Eiepe-coil- 16 1n chamber 3 and escapes ormay. =~
.*~~..‘¥39d'ﬁg&in}1f.desimd__-- o o
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A g_re&t many slight changes inight be

~made in the general form and arrangement

of the parts described without departing
from my invention, and hence I would have
it understood that I do not confine myself to

- the precise details set forth, but consider my-

10

self at liberty to make such slight changes
and alterations as fairly fall within the spirit
and scope of my mvention.

Having fully described my invention, what
I claim as new, and desire to secure by Let-

- ters Patent, is—

20

1. In an apparatus
trogen, the combination of a rectifying-col-

umn, a liquefied gas-chamber at the bottom
‘thereof, a nozzle discharging liquefied gas

into-said column between its ends, means for
carrying off the nitrogen at the top of said
colunmin, a pipe communicating with the lig-
uid-chamber at the bottom of the column,
and coiling in the upper portion of said col-

vaporized therein wn vacuo and a correspond-
ing quantity of the gas in said column lique-

fied by its contact with the metal walls of

said coill. _
2. In an apparatus for producing pure ni-
trogen, the combination with a gas-com-

for producing pure ni-

815,601

pressor, a coil through which the gas is foreed,
means for cooling the coil and a counter-cur-
rent chamber into which the cooled gas 1s
conveyed, of a rectifying-column, a chamber
for liquefied gas at the lower end of said col-
umn, a coil therein in which the gas from the
counter-current chamber is liquefied and
evaporates a corresponding quantity of hq-
uid in the liquid-chamber the wvapor from
which ascends through the column, a pipe
connecting the last-mentioned coil with the
column to direct the liquid into the column
between the ends of the latter, a pipe-coil 1n
the upper end of the column connected with
the liquid-chamber, a suction-pump to draw
the liquid from the liquid-chamber to the
coll in the column to be vaporized therem
and liquefy ascending vapor or gas In the
column, and means for conveving the gas es-
caping from the top of the column through

‘the counter-current chamber.
~umn and means for drawing a quantity of |

1 s&id'liquid. through the coil, whereby 1t 1s .

In testimony whereof 1 have signed this

specification in the presence of two subserib-
- 1Ing witnesses.

CARL LINDE.

‘Witnesses: _
ABRAHAM SCHLESINGER,
ANNI LLUTHER.
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