March 27, 1951 '~ P. A. SODANO 2,546,479
EVAPORATIVE AND CAPILLARITY TOWER

Filed May 1, 1948

Vi

INVENTOR,
75 PASQUALO A. SODAND

(SIS

756 ATTORNEF

 ad

LJ\]\N»—.». P—t




Patented Mar. 27, 1951

2,946,479

UNITED STATES PATENT OFFICE

2,546,479
EVAPORATIVE AND CAPILLARITY TOWER
Pasqualo A. Sodano, Madison, N. J.
Application May 1, 1948, Serial No. 24,578
(C1. 219—38)

1 Claim.
1

This invention relates to evaporating towers.

It is an object of the present invention to pro-
vide different arrangements of screening or capil-
lary material for contacting liguid-liguid, liguid-
vapor, vapor systems, solid-liquid, solid-gas sys-
tems or combinations of these systems by passing
of the said system on, over or through the pro-
vided arranged material suriaces which can be
provided in sections and or stacked cne upon the
other. )

It is ancther ohject of the present invention to
provide different arrangements of heated screens
or surfacs materials for removing or receiving
vapors, or liguids from liguids, or liquid-solids
or solids, and for improving the contacting of
liguid-liquid, liguid-vapor, vapor systems, solid-
liguid, solid-gas systems or combinations of these
systems by passing of the said system on, over or
through the provided arranged material surfaces
which can be provided in sections, and, or stacked
one upcn the other.

Other cobjects of the present invention are to
provide evaporation, distillation, extraction and
absorption towers for gemeral diffusional proc-
esses which are of simple construction, inexpen-
sive to manufacture, easy to assemble and effi-
cient in operation.

For other objects and for a hetter understand-
ing of the invention, reference may be had to the
following detailed description taken in connec-
tion with the accompanying drawing, in which:

Figs. 1, 2, 3 and 4 are respectively perspective

" views of different forms of evaporating towers
embodying the features of the present inven-
tion.

Fig. 5 is a transverse sectional view looking
down upon the bottoms of the towers shown in
tiie above figures and as viewed on lines %—5 of
the respective figures.

Pig. 6 is a transverse sectional view taken on
line §—5 of Fig, 3. ;

Fig. 7 is an elevational view of a still further
form of the invention showing a plurality of
sections arranged in stacked relationship.

Fig. 8 is a fragmentary perspective view show-
ing the arrangement of the bottoms of a multi-
ple section tower wherein the holes are one hun-
dred and eighty degrees apart.

Fig, 8A is a view similar to Fig. 8 but with a
central heating shaft extending through the
tower bottoms.

Fig. 8 is an illustrative view of g tower compris-
ing a plurality of eoncentric sections.

Fig. 10 is a collective view of a tower formed
of .a plurality of hollow cylinder sections con-
nected together by an external wall.
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Fig. 11-shows a still further form of the inven-
tion including a miscellaneous collection of ar-
rangements stacked one above the other.

Fig. 12 is a perspective view of g collection of
spaced screens arranged on an incline to permit
the liquid to drain upon leaving the respective
screens.

Fig. 13 is a perspective view of a horizontal
tower element having a heating element or rod
extending through if.

Fig. 14 is a perspective view of two concentric
elements with electric termmals connected to the
same o heat theri.

Pig. 15 is a perspective view of a vertical column
with a heated connector rod extending through
it.

Fig. 16 is a sectional view, in elevation, show-
ing a heating rod extending vertically upwardly
through the same and with conducting plates
vertically spaced on the heating rod.

Fig. 17 is a perspective view of a single column
with terminals extending from the opposite ends
of the same.

Pig. 18 is a side elcva.tmnal view of a collectlon
of sleeves having terminals extending respec-
tively from the upper and lower ends of the
same, the sleevesg bemg stacked one upon the
other.

Fig. 18A is a tower similar to that shown in
Fig. 18 but employing different materials over
which the fluids may pass upon extending from

‘one end to the other.

Fig. 19 is an illustrative view of g heating con-
trol arrangement embodying the curved conduct-
ing surfaces.

Fig. 20 is a perspective view of a sleeve having
a heat contrel and a heat conducting packing.

Fig. 21 is a perspective view of an arrangement
with an internal sleeve eccentrically arranged
within an outer sleeve and with a heat control
rod extended through the outer sleeve.

Fig. 22 is a diagrammatic view of an external
heat control sleeve extended outside or around a
tower section.

Fig. 23 is a perspective view of a tower section
using conceniric sleeves with the inner sleeve
having radially extending walls.

Referring now to Figure 1, 3! represents a
sleeve formed of capillary material with an open
top 32 and a closed bottom 83, Fig. 5, having a
central hole 34 therein through which vapor may
easily pass. The siceve material is cut so that
the strands of the material extend across one an-
other and at forty-five degrees and one hundred
and thirty-five degrees. In Fig. 2, the capillary
or mesh material sleeve 3§ is shown wherein the
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mesh strands run at zero and ninety degrees.
The sleeve 5 has the bottom 33 shown in Fig. 5.
It will accordingly be apparent that the evapora-
tive tower can be arrangsd with the strands ex-
tending at different angles with the horizontal.

In Figure 3, a sleeve 86 of mesh or capillary ma-
terial has radially extending partitions 37 cross-
ing one another at the center of the sleeve 3§ as
shown clearly in Fig. 6, thereby providing for
additional screen surface for various diffusional
process systems. The larger the screen surface
the more effective the evaporating operation.

In Figure 4, there is shown a tower formed of
mesh having the bottom 33 with a hole 34 therein
and with holes for the outward flow of gas at 38
and 39. In Figure 7, there is shown a tower ar-
rangement comprising vertical sections 41, a2,
43 and 48 stacked one about the other. The num-
ber of sections in any tower is not to be limited
but depends upon the use to which the tower is
to be put. These sections may also be of a se-
ries and can be of any single piece or of multi-
ple pieces and assembled together in sections.
Opening 45 controls the liquid level of the screen
sections. Between the two upper sections is a
liquid drain 48. The liquid drain 46 may or may
not be of capillary or screen material. It is how-
ever preferably made of screened material.

In Figure 8, there is shown an arrangement of
disc type 47 of capillary material having re-
spectively vapor openings 48. The discs are ar-
ranged so that the openings 48 are alternately
one hundred and eighty degrees apart, whereby
to cause a circuitous path of the vapor flow in
passing from one space to another space. In Fig-
ure 84, discs 49 similar to the discs 47 are as-
sembled upon a central shaft or rod 51 which may
serve to provide the necessary heat to the evapo-
rating tower to render more effective the evapo-
rating action.

In Figure 10, a plurality of screen or mesh
sleeves 52 may be assembled within container 83
in cluster relationship or may be assembled in
rows within a connection 54. In Figure 9, there
is shown a section formed of a plurality of con-
centric sleeves 55, 58, 57 and 58. These sleeves
are arranged on s drain 61 and the drain has a
plurality of vapor risers 62 communicating with
spaces between the sleeves and another inner
sleeve. In PFigure 11, there is shown a plurality
of sections and arrows indicating the vapor flow
to the sections, in which there is illustrated the
direction of flow of vapor through the stacked
arrangement with the vapor walls in the section
arranged in a somewhat different manner.
There is provided a plurality of sections 64, 68,
66, 57 and €8. The holes can be so formed in the
bottoms and in the sides of the multiple sleeves

- as to provide parallel flows in parallel spaces or
series flow through parallel spaces in serpentine
fashion. For instance, in section 64 the flow as
indicated by the arrow 68 is parallel through dif-
ferent spaces of the section. In section 85, the
vapor enters at T and passes upwardly and down-
wardly through the parallel spaces and finally
outwardly through 72. Holes 13 and 14 are pro-
vided between adjacent spaces. In section 68
the vapor enters one side as at 74 and then passes
upwardly and laterally through top holes 78 in the
several partitions. The vapor will flow outwardly
through openings 76. In section §7 there is pro-
vided for a double or multiple serpentine flow of
vapor through the several parallel spaces. Part
of the vapor will take a path 77 while the other
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4
will assume path 78. A similar parallel flow ar-
rangement is provided through section 68 except
that the respective flows enter the inner portions
of the bottom of section 68 at 79 and leave the
outer spaces.

In Figure 12, there is shown a collection of .
screened discs 81 arranged in a drain tube 82
which is slightly inclined. The upper paths of
the discs have vapor holes 83 through which
vapor passes to one space after the other.

In Figure 13, there is shown a sleeve having
open ends 85; 88 is a tower wall through which
is extended a heating rod 81 with terminals 88
extending from the opposite ends of the same.
The sleeve is of mesh material.

In Figure 14, there is shown concentric internal
and external sleeves 81 and $2 respectively having
lead wires 93 and 94 extending therefrom. These
wires will conduct current to the respective sleeves
to heat the same for the purpose of promoting the
evaporating action within the sleeves.

In Figure 15, there is shown a sleeve 85 with a
central heating rod 6, the construction being
similar to that shown in Figure 13 except that
the sleeve is extended vertically to permit the up-
ward fiow of vapor.

In Figure 16, the heating rod $6 is provided
with laterally extending discs §7 connected to
the rod in vertically spaced relationship so that
heat will be conducted outwardiy from the rod.
This heating arrangement is within a column
wall 98.

in Figure 18, there is shown a plurality of
capiliary sections 161, 102, 163 and 164. These
sections are tied together electrically and have
terminals {85 and §08 extending from the same.
When current is extended through the section,
the same will be heated to give better evaporat-
ing action. In Figure 184, there is shown the
same tower as in Figure 18, but with different
particles in each of the sections whereby to
further improve the evaporating action. In the
bottom section, there is a packing of glass beads
{67. In the section thereabove is a wire pack-
ing 108. In section 103 is a collection of rings
t89 and in the top section is a collection of
beryl pieces f18.

In Wigure 19, there is shown an illustrative
sectional view of a sleeve {12 having a central
heating element {13 with terminals 1§48 and
¢15 extending from the same. Connected to this
terminal {13 are a plurality of vertically spaced
heat conducting elements or drains which are
dished and are indicated at {15. Each of these
have openings (17 through which vapor may
pass upon moving upwardly through the tower.

In Figure 20, there is shown a sleeve {18 hav-
ing terminals ({9 and (20 extending from the
same and packed with a heat-conducting pack-
ing 124.

In Pigure 21, there is shown an oufer sleeve
{22 and an inner sleeve {24 eccentrically dis-
posed within the sleeve 123. These sleeves are
of mesh or capillary material and the inner
sleeve 124 is offset so as to provide space for
a heating rod 125 having terminals {26 and {27
extending therefrom.

Figure 22 shows a jacket type of heater as
indicated at 1298 formed of mesh material and
adapted to surround the tower sections. Ter-
minals 3! and {382 extend from the jacket 129.

In Figure 23, there is shown concentric sleeves
124 angd 1385. The sleeve (35 is within the sleeve
138. The section has a bottom 136 with an
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opening (37 therein for receiving the wvapors.
Within the inner sleeve 135 are a plurality of
radially extending partitions 138 to give added
area. .

It should now be apparent that the various
sections forming a part of the tower can be
made in many different ways and the apparatus
formed by these sections can bhe effective in any
number of processes dealing with vapors or
liquids where it is desired to have the liquids
deposited on large areas either for the purpose
of being evaporated or for the purpose of col-
lecting the same from vapors and condensations.

‘While various changes may be made in the
detail construction, it shall be understood that
such changes shall be within the spirit and scope
of the present invention as defined by the ap-
pended claim. '

Having thus set forth and disclosed the nature
of my invention, what is claimed is:

A distillation apparatus comprising a plurality
of concentrically disposed cylindrical bodies of
mesh material, a common drain bottom of mesh
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material for said bodies and a plurality of vapor
risers communicating with the spaces between
the cylindrical bodies of mesh material and ex-
tending upwardly from the drain bottom, said
drain bottom being of conical shape with the
low point at the center thereof, said risers being
extended respectively at different levels, there
being at least one riser in each of the spaces.
PASQUALO A. SODANO.
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