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12 Claims.

This invention relates to the separation or puri-
fication of gases, and more particularly to a
method and apparatus for separating the heavier
from the lighter components of gases.

The principal object of my invention, gener-
ally considered, is the separation of the heavier

and lighter components of gases in a convenient .

and expeditious manner.

One feature of the invention is the increasing
- of the gravitational difference between the com-
bonents of gases by rotation, so that the heavier
component is thrown to the periphery, leaving
the lighter component near the axis.

Another feature of my invention is the em-
ployment of a thermal gradient across the gas,
in order to cause an agitation effecting separa-
tion of the gas into its components.

A further feature of my invention is the pro-
vision of apparatus for separating the heavier
and lighter components of gases, comprising a
rotatable cylindrical chamber, the diameter of
which is large.as compared with its axial dimen-
sion, and rotating sald chamber at high speed
while maintaining one end wall at a temperature
difference as compared with the other end wall

enclosed gas.

Other features and objects of the invention will
become apparent as the description proceeds.

Referring to the drawings 111ustrating my in-
vention: .

Figure 1 is a side elevational view, partly in
axial section, of apparatus employing my inven-
tion, -

Pigure 2 is a partial plan of the appa.ratus
shown in Pigure 1.

Figure 3 is a horizontal sectiona.l view, on the

- line ITI—III of Figure 1, in the direction of the
arrows.
Figure 4 is a horizontal sectional view, on the
line IV—IV of Figure 1, in the direction of the
arrows.
Referring to the drawings in detail, like parts
being .designated by like reference characters,
" there is shown a centrifugal machine 10, com-
prising a base {1 mounted on a platform or other
support 2, and secured thereto by means of
bolts 13. The base il carries a lower conical
roller bearing 14, in which rotates a normally
vertical shaft 15 carrying a cone of drive pulleys
16, operated by a belt (7 from an electric motor
(not shown) or other source of power.

In order to maintain the shaft 5 vertical,
and provide for the support of the necessary
upper ball or roller bearing 18, apertures {9 are
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, 28
thereby preferably producing a temperature
gradient of about 125° C. axially through the
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provided in the upper wall 21 of the base 1 for
receiving - the reduced sections 22 of standards
23, the upper ends of which are similarly re-
duced, as indicated at 24, and enter a collar
25 which carries the roller bearing (8. The
standards 23 are secured to the base (f in any
desired manner, as by means of nuts 26 thread-
ably engaging the lower ends thereof and adapted
to tighten into engagement with the lower sur-
face of the wall ZI.

The upper end portion of the shaft 15 carries a
pair of normally horizontal, generally circular,
plates 27 and 28, of brass or other material of
sufficiently high heat conductivity to provide for
efficient heat transfer and maintenance of sub-
stantially uniform temperature throughout said
plates. These plates are desirably grooved, as
indicated at 29, 31, 32, 33, 34 and 39, to provide

- annular conduit 36, and nearly completely annu-

lar conduits 37 and 38, connected to ports 39,
41 and 42 in said shaft 15 by means of radial
ducts 43, 44 and 45, in order to provide for the

supply of gas to be treated and the withdrawal

of the components into which said gas is sep-
arated, and sufficiently thick to permit operating
the device above or below atmospheric pressure.
The two parts 2T and 28 are soldered, or other-
wise securely connected, to isolate the gas con-
duits and provide for good thermai conductivity
therebetween. The conduits communicate with
a chamber 46, defined by the plate 21 and a
generally circular, flanged cover plate 47 of sim-
ilar material, secured thereto as by means of -
bolts 48. The body portions of the plates 41 -

and 27 are preferably spaced a distance small,

say about one centimeter, compared with their
diameters, which may be greater than one foot.
The central or axial portion of the cover 47 is
secured to a hub member 49, as by means of bolts
61, said upper hub being in turn secured to the
shaft 15 by means of bolts 52. In order to make
the chamber 46 gas-tight, packing 53 and 54 is
desirably employed. Said packing may be of a
character and size to substantially heat-insulate
the cover' plate 47 from the composite bottom
plate 27—28. A peripheral rib or ribs 50 may
be provided on the cover 47 to minimize the
transfer of heat therefrom to the bottom plate.
Air or other gas to be separated, desirably at
a pressure of about one half atmosphere, or
between 20 and 40 centimeters of mercury is
introduced to the chamber 46 through supply pipe
55, valve 56, supply port 41, duct 44, conduit
31, and out of a series of ports 571, from which
the gas-is distributed when the machine is in
operation. The heavier component (or compo-
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nents) of the air, or other gas to be separated,
is withdrawn through the outlet ports §8, con-
duit 36, radial duct 43, port 39, through valve
59, and outlet pipe 81, at a higher pressure, be-
cause of the centrifugal action. The pressure
may still be below atmospheric, necessitating a
vacuum pump. In a similar way, the lighter com-
ponent (or components) of the air or gas is
withdrawn from the chamber 46 through ports
62, conduit 38, radial duct 45, conduit 42, valve
63, and outlet pipe 64, as by means of a vacuum
pump.

In order to maintain a desired temperature gra-
dient across the chamber 46, in the present in-
stance, I provide for cooling I:he lower plates 27
and 28, as uniformly as possibie, as by means of
jets of chilled air or water 65, issuing from ax-
ially extending underlying pipes 66, fed from an-
nular collar 61, supported from the standards 23
as by means of clamps 68. The upper wall or
plate 47 of the chamber 46 is, in the present in-
stance, heated, as uniformly as possible, as by a
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plurality of radiant heaters 69, disposed in suit-

able reflectors 11, and supporied thereover from
& <tandard 12, adjustably positioned in a base 13,

by means of a ‘set screw 14, and supplied with~

suitable energy by means of an eleciric cable 715.
In practicing the process of my invention, the

25

cooling medium, desirably chilled to about 15°

C,, is supplied from insulated pipe 16 to the jets
&5, while the chamber 46 is rotated at high speed
by means of the bel} {7 from the electric motor
previously referred to. The speed of rotation is
desirably from 3000 to 5000 R. P, M. At the same
time the source of heat 69 keeps the upper wall
.41 at a relatively high temperature, desirably at
about 150° C,, so that the temperature gradient
across the chamber is desirably as near as possi-
ble to 125° C. or above. )

During said rotation and maintenance of the
temperature gradient, the air, or other gas to be
separated, is introduced to the chamber 46, as by
opening the valve 56 to allow it to be fed to said
chamber through perts 51. The valves 59 and 63
are opened, allowing the heavier component to
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pass out of the ports 58 to the outlet pipe 61, and |

the lighter component to pass through the ports
62 t0 the outlet pipe 64.
From the foregoing disclosure, it wﬂl be seen

that I have provided for the continuous separa-

tion of the heavier and lighter components of gas
in a convenient and expeditious manner. The
.main feature is the centrifugal separation of the
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tion has been disclosed, it will be understood that
modifications may be made within the spirit and
scope of the appended claims.

I claim:

1. The method of separating the heavier and
lichter components of a gas, comprising intro-
ducing said gas into a chamber formed by plates’
disposed opposite one another and maintained at
different temperatures, rotating said chamber,
and drawing the lighter component off from the
axial portion and the heavier component off from
the peripheral portion of said chamber. .

2, The method of separating the heavier and
lighter components of a gas, comprising intro-
ducing said gas into a chamber, formed by plates
positioned opposite one another and maintained
at different temperatures, intermediate the pe-
riphery and axis of said chamber, rotating said
chamber, and withdrawing the lighter component
from the axial portion and the heavier component
from the peripheral portion of said chamber.

3. The method of separating the heavier and
lighter components of a gas, comprising intro-
ducing said gas into a chamber formed by closely
spaced plates mainfained at different tempera-
tures, rotating said chamber at high speed in or-
der to cause the heavier component to be thrown
to the periphery by centrifugal force, and with-
drawing the heavier component irom said periph-
eral portion and the lighter component from the

-axial portion of said chamber.

4, The method .of separating the heavier and

lighter components of a gas comprising introduc-"

ing said gas into a chamber formed of plates,-
geherally parallel to one another and maintained
at a temperature difference of about 125° C,, in
order to maintain a relatively sharp temperature
gradient through said gas, rotating said chamber
about an axis substantially perpendicular to said
plates, and drawing off the lighter component
from the axial portion and the heavier compo-
nent from the peripheral portion of said chamber,
5. The method of separating the heavier and
lighter components of a gas, comprising intrg-
ducing said gas into a chamber formed by plates,
generally parallel to one another and maintained
at a difference in temperature of approximately
125° C., intermediate the periphery and axis of
said chamber, rotating said chamber at a speed
of between 3,000 and 5,000 R. P. M. and with-"

- drawing the lighter component from the axial

components in a manner somewhat similar to -

", that in which cream is separated from milk, the
difference being that the gases which may be
treated do not ordinarily separate gravitationally.

‘The centrifugal separation in the present in--

stance is made possible by thermal agitation
caused by maintaining a relatively steep temper-
ature gradient across the gas while separating the
components. The thermal gradient established
by one hot wall and an opposite cold wall causes
a differential concentration of the gaseous com-
ponents. This “thérmal diffusion” causes a lam-
ellar flow of light gas along the heated wall to-
ward the axis of rotation, and a .corresponding
lamellar flow of heavy gas along the cold wall

- ration of the components,
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portion, and the heavier component from the
peripheral_portion of saxd chamber “while ro--
tating. )

6. Apparatus for separating the heavier and

‘lighter components of & gas, comprising a cham-

ber, means for maintaining opposite walls of'said

chamber at different temperatures, means for

- rotating said chamber, and means for drawing

the lighter component off from the axial portion,
and the heavier component off from the penph- )

~eral portion, of said chamber.

65

7. Apparatus for separating the heavier and
lighter components of a gas, comprising & cham-'
ber defined by plates disposed generally parallel
to one another, means for maintaining said plates
at different temperatures, means for introducing

.’ a gas into said chamber intermediate the periph~
- toward the periphery, thereby facilitating sepa- -

70

Although I have shown the flat, cylindrica] gas -

chamber as disposed with its axis vertical, it will

“be understood that, if desired, the axis may be
. horizontal, but preferably not diagonal.

Although a preferred embodiment of my inven-

ery and axis thereof, means for rotating said
chamber, and means for withdrawing the lighter
component from the axial portion, and the heav-
ier component from the peripheral portion, of
said chamber.

8. Apparatus for separating the heavier and

75 lighter components of a gas, comprising & ro-
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.
tatable chamber formed of generally circular -
plates spaced at a distance small compared with

the diameter of sald plates, means for maintain-
ing said plates at different temperatures, means
for rotating said chamber at high speed in order
to cause the heavier component to be thrown to
the periphery by centrifugal force, means for
withdrawing saild heavier component from said

11, Apparatm for separating the heavier and

ughter components of a gas, comprising & base, &
bearing in the top wall of said base, a vertical

- shaft mounted in said bearing, standards extend--

peripheral portion, and means for withdrawing

the lighter component from the axial portion of
- sald chamber.

8. Apparatus for separating the heavier and
lighter components of & gas, comprising a cham-
ber formed of plates disposed generally parallel
to one another, means for maintaining said plates

.at & temperature difference of about 125° C
means for rotating said chamber about an axis
substantially perpendicular to sald plates, means
for drawing off the lighter component from the
.axial portion of said chamber, and means for
drawing off the heavier component from the pe-

. ripheral portion of said chamber,

10. Apparatus for separating -the heavier and
lighter components of a gas, comprising a cham-
ber formed of plates disposed generally parallel
to one another, one of said plates having a pe-
ripheral flange connected to the opposite plate,
mesans for heating said flanged plate and cooling
the other plate in order to maintain a difference
in temperature of approximately 125° C., means
for introducing gas into said chamber interme-
diate the peériphery and axis thereof, means for
rotating said chamber at & speed of between 3000
and 5000 R. P. M., means for withdrawing the
lighter component of said gas from the axial por-
tion of sald chamber, and means for withdrawing
the heavier component thereof from the periph-
eral portion of said chamber, while the same i3
rotating. :
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ing from said base and supporting an upper bear-
ing for said sheft, & chamber mounted on the top
of said shaft ang comprising & lower well de-
fining peripheral, intermediate and axial con-
duits for gas, said shaft having three ports ex-
tending therealong, one connected o said pe-
ripheral conduit, one to said intermediate condutt
and one to said axial conduilf, coliars supported
by said standerds arcund sald shaft and pipes
carried by salid collars and respectively commu-
nicating ‘with said ports in order to allow for the

" introduction end removal of gas, & cover plate

30

completing seid chamber and connected. to said
conduit-carrying plates, and mesans for cooling
one surface of seid chamber snd heating the
other surface. .

12, Apparatus for separating hesvier and light.
er components of & gas, comprising an upright
shaft mounted for rotation about its axis, s
. chamber secured to said shaft and comprising a -
 wall defining peripheral, intermediate and axial
conduits for gas, said shaft having ports extend-
ing therealong, one connected tc each of said
conduits, collars supported around said shaft,
and pipes carried by said collars and respectively
communicating with said@ porta in order to allow
for the introduction and removal of gas, a cover
plate completing said chamber and connected to
said - conduit-carrying plates, and means for
maintaining sald lower wall and cover at differ-

ent temperatures. .
’ ' HORMAN CARL BEESE.




