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To all wdhor it nioy concern:

Be it known that I, Exure A varstis Bar-

BET, a citizen of the French Republic, and
. residing at 5 Rue de I'Echelle. Paris, France,
5 have invented certain new and useful Tmn-
wovements in the Process for Continuous
}lectiﬁcation of Liquid Air or Other Tique-
fied Gases, of which the following is a
specification. _ )

This invention relates (o mprovements in
the procéss of rectifigation of liquid air and
its object is to obviate the loss of cold which
takes place in the existing processes and
thus to simplify the means for carrying

15 the procest into etfect by enabling the elab-
‘orate and delicate auxiliavy apparatus pre-
viously required to make geood the loss of
‘¢old to be dispensed with.

The process which will be described here-

20 inafter effects a very great simplification of
the usual process and thevefore of the ap-
paratus for carrying it into effect awing to
the fact that only a nitrogen ecompressor
and its series of regencrators wre necessary,

23 the complications diie to the necessity of
supplying ‘additional eold in the form of
liquid air or nitrogen being avoided. ‘fhe
condition for siiccesstul working of the jn-

“proved- process is that the compressor shall
70 work at u higher pressuve than that hitherto
" employed.

The accompanying drawing illustrates in
elevation the tapparatus uwsed in carrying
out the improved process with the exception
of the usual accessories.

CAA7 IS o recitfication colunim into which
liquid air is introdneed at about its nid
height and in which the 1ectification of the
nitrogen is effected in the upper part A of
the colinm whife the vectification of oxygen
is effected in the base A7 of the column.

Jis @ nitrogen compressor exhansting the
gaseous reciitied nitrogen it the npper part
of the colinn A through the pipes A~ Hgue
fying colimn V. heat exchanger 1. J com-
{:resses the nitrogen and =ends 1t il {he

eating coil of the base I8 of the coluum

AA’ where it is lguefied by the cold of the
pure oxygen 1 the base. and at the same
Slime causes some vaporizatien o) the oxy-
gen.  The hquefied nitrogen 15 raised
through the separator ¢, the heat cxchanger

R and«to the inlet # at the top of the coliuna

AA’ ouwing to the pressive due to the com-

pressor J. A certain part of the liquid
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nitrogen entering at s vaporizod and en-
ters the pipe Az and follows the path just
described.  Tlia liquid nitrogen entering at
nserves as o reflux of nitrogen to the nitro-
gen rectifving plates o purt A of the
colmmn, .

The cempressor J drives the gaseous nitro-
zen under pressure through the cooler K
i which the heat due to its compression is
withdravw, and theu to the heat exchange
H where it is cooled by the Zascous nitro-
gen coming from A, The nitrogen vapour
is then passed through the liquefying col-
wnm Voin which a certain proportion of
the caseous uitvogen is liquefied.

The Liquid nitrogen produced in 'V passes
through the separator y and enters divectly
at the top of A as a reflux additional to the
reflux entering at ».

The venaining portion of the compressnd
but gascous nitrogen passes from Voto the
engine ¢ which effeets an adiabatic expa
ston of the gas producing a fall in tenipera-
ture of the guscous nitrogen safficient 1o
cattie o ltquefaction of 15% to 2000 ot it
volume. !t is this additional cold praduced
by the expansion by the machine X of (Le
mdiquenicd fraction of the compressed nitro
gen which makes good the unavoidable Toss
of cold which tulies place in the process.

The expansion of the nitrogen m . is cor-
vied fo o point such that the pressare reacliodl
15 that necessary Lo the normal working of
the vectification apparatus.

The Hiyuwid nitrogen produced by the ex-
panston of the pascous nitrogen by the en
oine passes together with the gascous
nitrogen to the coil B in which the halaaee
of the pascous nitrogen will be liguefied.

The adiabatic engine X may be replaeed
by o turbo-engine or by any other kud of
engine suttable for the sume purposc.

It 1s possible to do entively away with an
adiabatic cngme, and o effect the expan-
sion withonut energy 1f the pressure in J is
radsed to o saflicienty high value, for in-
stance, 20 Inlogramines.  The cold produced
by this spansion without energy ' could
also be utilized for more satisfactorily cool-
ing the gascous nitrogen under pressure
wlitch 1s passed into V whereby a somewhat
hizher rate of liquefaction would be pro-
duced therein. e

The above description of the carrying out
of my process is by way of illustration only,
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ax my improved process and the means for
carying it anto effect are capable of va-
rious modiications and I do not limit my-
<elt to those deseribed but claim all such as
come withim the scope of the appended
clams

Having now deseribed my invention, what
I vl as new and desive to secure by Let-
tervs Patent 15—

1 The process for the continuous rectifi-
cation: of hipud ae whieh comprises pro-
ducing anexcess of higud nitrogen by
ean- of & nitrogen compressor working at
apressure in excess of that necessary for the
operation of the rectification apparatus, the
eveess of hquid mitragen produced forming
aveserve of cold nnits to make good loss of
cold by the apparatus. :

2. The process for the continuous recufi-
eation of hguid anr as claimed in claim 1,
swhich comprises submitting the portion of
the compressed nitrogen rematning unlique-
fied to swchabatic expansion, theveby effecting
a fall in temperature of the said portion of
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the mitrogen which fall in temperatare pro-
vides the exeess reserve of cold units.

3. The process for the continuous rectifi-
catton of liquid air as claimed in claim 1, in
which the adiabatic expansion of the suid
portion of the nitrogen 1= carried te a point
such that the pressure reached is that nec-
essa1y to the normal working of the recti-
fication apparatus.

4+ The process for the continuous rectifi-
cation of liquid air which comprises pro-
dueme anexcess of liquid nitrogen by means
of a4 mrrogen compressor workmg at a pres-
stre nexvess of that necessary for the oper-
ation of the rectiication apparatus. and
submiting the portion of th compressed
mtrogen whieh remaing unliguefied to adia-
batic expansion with work, therebv affect-
img a fall i temperature of the said portion
of the antragen wineh fall 1o temperatar
provides the excess reserve of cold units.

In testimonv whereof T have zigmed my
name to (hs speaification.

LEMITE AUGUSTIN BARDET
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