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This invention generally refers to distillation apparatus
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and more particularly to an improved fractional distilla-

tion apparatus enabling more complete: rectification - or
enrichment as well as a resultant higher reflux ratio.

_The general object of fractional distillation apparatus
is to achieve the closest possible contact between rising
vapor and descending liquid -or reflux such- that only the
most. volatile vapor will proceed towards the receiver,
while the.less volatile material returns as-a liquid towards
the still. When such an object is achieved, it is apparent
that liquids may be separated in Wthh the boiling points
lie very close to one another.

Various methods have been developed for ach:evmg
intimate contact between rising vapor and descending
liquid. Towards this end, fractionating columns  are
usually provided with packing or plates or some -other
means of achieving the desired contact between vapor and
liquid. Some of the more common :packings include
glass beads, metal chains, rings, saddles, and the like.
In addition to such random or stationary packing, other
types of ‘devices have been used which rotate within the
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invention are generally attained by providing in fractional
distillation apparatus including a fractionating column or
tube, a first elongated spinning band extending . axially
therethrough in combination with a second elongated
spinning band extending axially therethrough in juxtapo-
sitioned relationship with the first spinning band. - Cou-
pling means are provided to secure together one pair of
adjacent ends of the first band and the second band, and
means are provided for rotating the coupling means to
in turn effect rotation of the two spinning bands.

With such a construction, the first band and the second
band are urged radially apart by centrifugal force to
frictionally engage the side walls of the tube. It will
be appreciated, however, that as wearing occurs through-
out the length of the bands, the result will only be that
the bands will. move radially outward a distance com-

- pensating for the wear that has occurred so that the bands
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are always continuously in contact with the side walls
of the tube, thus assuring that a countercurrent flow of
vapor and liquid must always take a path causing con-
tact with the bands within the tubes.

. A better understanding of the present invention will be
had by reference to the drawings, showing an illustrative
embodiment of the present invention, and in which:

Figure 1 is a view of the improved spinning band
means of the present invention, shown in- partial sche-
matic relationship mcorporated with fractlonal dxstllla-
tion apparatus,

Figure 2 is an enlarged isometric view of the couplmg
means employed in conjunction with the improved spm-

. ning  band means of the present mvenuon shown in
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fractionating column.to cause close contact between the

passage of the countercurrent liquid and vapor streams.
Such devices have included, for example, a rotating cyl-
inder dimensioned to.leave a narrow annular space be-
tween the tube and itself. .

More recently, rotating spmmng bands have been em-
ployed in the rectifying section. In its most usual form,
the spinning band compnses an elongated flat metal band,
which may be prov1ded in one embodiment with a spiral-
ing configuration such that the countercurrent flow fol-
lows a helical path up and down the length of the frac-
tionating column. Extremely -satisfactory contact has
been achieved in this manner. A difficulty, however, has
arisen in.that the band in its frictional engagement with
the inner side walls of the tube gradually wears, away. 1o
such an extent that an annuldr Passage is created between
the band and the side walls of the tube enabling the
vapor to pass upwardly therethrough without the desired
close contact with the descendlng liquid or reflux. It is
primarily towards the overcoming of this problem that
the present invention is directed,

It is, therefore, an object of the present invention to
provide a spinning band means of effecting intimate con-
tact or rectification in a fractionating column, wherein
such contact will be maintained to the fullest extent over
an extended period of time regardless of deterioration or
or wearing away of the spinning band means employed.

Another ob]ect of the present invention is to provide
an improved spinning band means for use in fractionating
columns of distillation apparatus conformmg with the
aforesaid object, in which said spinning band means may
be simply constructed without apprec1ab1e increase in
manufacturing costs, and yet which is susceptible of in-
corporation into conventional fractionating columns with-
out any modification thereof.

These and. other objects and advantages of the present
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Figure 1; and,

Figure 3 is an enlarged view of a short length of the
spinning band means of Flgure 1, 1llustrat1ng a preferred'
construction thereof.

Referring now to the drawmgs in detail; there is shown
in Figure 1 a section of a fractionating column or tube
10 surrounded by insulating material 11 for- example.
It will be appreciated that the insulating material 11 may
take various forms and might be replaced by vacuum
jacketing, or the like. The ascending vapor is -indicated
by the dotted line arrow and the descendmg hquld or
reflux by the solid line arrow.

The spinning band means for eﬁectmg the necessary
enrichment or rectification of the countercurrent streams
of vapor and liquid is generally designated by the numeral
12 and extends throughout the length-of the fractionating
column 10. ' This spinning band means 12 is securedtoa
stirrup- or coupling member 13 for rotative movement
therewith. - The coupling member 13 in turn is joined to
a shaft 14 which passes upwardly (as viewed in Figure 1)
through a bearing means 15.  The shaft 14 hasrigidly
secured to it nmear its upper end a magnétic core 16,

The magnetic core member 16 is adapted to be rotated
by means provided exterior of a glass cap 17 surrounding
the core and adapted to form an airtight seal with a
head 17’ and in turn with the column or tube 10. For
purposes of the description of the present invention, the
glass cap 17° has been shown as cut off in Figure 1,
although it will be appreciated that depending on the
construction of the fractionating distillation apparatus,
it would finally be sealably joined to the column 10.

The core 16 is shown as being driven by a magnet 18,
which is in turn coupled through a shaft 19 to a small
motor 20.

The co-operative relatxonshlp between the coupling
{member 13 and the spinning band means 12 as well as
the manner in which the shaft 14, coupling member 13,
and spinning band 12 are connected together may be
more clearly described by reference to Figure 2.

Tt will be noted in Figure 2 that the coupling member



2, 880’979

: 3
13 .includes a base member 21 integrally formed with
two upright members 22 and 23. The upright member
23 terminates in a free end 24, and the upright member
22 terminates in a free end 25. The ends 24 and 25
are adapted to be welded or otherwise rigidly secured to
the shaft 14.

It will be further noted that the spmmng ‘band means
12 s actually comprlsed of two spinning bands 27 and
28.. The spinning band 28 includes an end 29 turned
back upon itself over the base member 21 and joined as
by spot welding 30 to the spinning band 27. Similarly,
the spinning band 27 is provided with an end turned
back upon itself and passing over the member 21 under-
neath the end 29 to thereafter be joined by spot welding
32 to the spinning band 28. It will be appreciated with
such a construction  that the spinning bands 27 and 28
are.in such coupled relationship with the member 13 and
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with respect to each other that any rotative movement -

of the member 13 will cause a similar and simultaneous
in-phase rotative movement of the spinning bands. 27
and 28.

In a preferred construction, the spinning bands 27 and
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28 are each constructed in a similar spiraling shape and -

lapped together as shown in Figure 3. It is further usu-
ally desirable that the spinning band means 12 have a
maximum diameter just slightly less than the inner diam-
eter of the columnar tube 10, whereby the band means
12 may be slid down into the column 10 to contact the
side walls thereof.” In the form illustrated in the draw-
ings, the spinning band means 12, as heretofore men-
tioned, is provided with multiple turn helices which are
(as determined from tests) best provided approximately
every six to eight inches of length.

With such a construction, upon energization of the
motor 20, the shaft 19 will rotate to in turn cause rota-
tive movement of the magnet 18. In consequence, the
magnetic core 16 will be caused to rotate and effect rota-
tive movement of the lower shaft 14 and the  coupling
member 13 secured thereto. In turn, the spinning band
means 12 will be rotated throughout its length. Be-
cause of the relatively small difference in dimension be-
tween the diameter of the band means 12 and the inner
diameter of the tube 10, the band means 12 will be
forced into frictional engagement with the side walls of
the tube 10.throughout its entire length. This engage-
ment will continue despite wearing away of the edges of
the spinning band 12 and 28, since as this wearing away
occurs the spinning bands 27 and 28 will through centrifu-
gal force be separated a small distance apart and brought
into contact again with the inner side walls of the tube 10.
Thus, regardless of the amount of decrease in the overall
-diameter of the spiraling spinning bands 27 and 28, they
will always be contacting side walls of the tube 10,
assuming - sufficient - rotative speed of the motor 20.
With such a construction, it has been found through prac-
tice that an intimate contact may be maintained between
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the ascending vapor and the descending reflux liquid over
a long period of operation.

Although the improved spinning band means of the
present invention has been described in one illustrative
form, it will be appreciated that various changes and
modifications may be made, as defined by the scope of the
following claims.

What is claimed is:

1. In fractional distillation apparatus, the combination
comprising: a tube; -2 first elongated spinning band ex-
tending axially through said tube; a second spinning band
extending axially through said tube, said second spinning
band being normally juxtaposed in face-to-face relation-
ship with respect to said first spinning band; coupling
means securing together one pair of adjacent ends of said
first band and said second band; and, means for rotating
said coupling means to in turn effect rotation of said
first band and said second band, whereby said first band
and said second band are urged laterally apart by cen-
trifugal force to frictionally engage the sidewalls of said
tube.

2. The combination according to claim 1, in which said
first band and said second band are flat in cross section
and formed of screen material.

3. The combination according to claim 1, in which
said first band and said second band are spiraled axially
throughout their lengths.

4. The combination according to claim 1, in which said
first band and said second band each have a maximum
width slightly less than the inner diameter. of said- tube,
whereby said bands may be readily inserted into said tube.

5. In fractional distillation apparatus, the combination
comprising: a tube; a first ¢longated spinning band ex-
tending axially through said tube; a second spinning band
extending axially through said tube, said second spinning
band being juxtaposed with respect to'said first-spinning
band; a stirrup for coupling one end of said first band
and an adjacent end of said second band, said stirrup
including a base member and two integrally formed up-
right members; said one end being turned back on itself
over said base member and secured to said second band,
and said adjacent end being turned back on itself over
said base member and secured to said first band; a shaft
coupled to said upright members; and, means for rotating
said shaft to in turn effect rotation of said first band and

.said second band; whereby said first band and said second

band are urged laterally apart by centrifugal force to
frictionally engage the sidewalls of said tube.
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