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In .apparatus involving tiquid .and gasiform
contact, particularly as in fractional distillation,
and based on multiple narrow vapor passways
‘with walls providing smooth - continuous free
drainage of liquid in film, it is a matter of diffi-
culty to maintain proper spacing between the
liquid-filming surfaces. If material of sufficient
self-sustaining thickness be employed and an-
chored at the top and bottom ends, the neces-
sary thickness of the material takes up too much
space. On the other hand if desirably thin sheet
metal be employed, close-intervalled spacing
means to hold the surfaces properly apart is re-
-quired, and this tends to interfere with uniform
filming of . the down-flowing liquid, = We have
now::found: that a particularly advantageous
‘construction may be had by thin sheet, material
such as sheet metal, with exposed vertically ex-
tending continuous. edges at spaced intervals, as
set forth more in detail hereinafier,

To the accomplishment of the foregoing. and
related ends, the invention, then, comprises the
features hereinafter fully described,  and par-
ticularly pointed out in the claims, the following
description’ and the annexed drawing setting
forth in'detail certain illustrative embodiments
of the invention, these being indicative however,
of but a few of the various ways fa which the
principle of the invention may be employed,

In said annexed drawing: - .

Fig. 1 is a partly broken side elevation view
showing an embodiment of the invention; Fig, 2
is a fragmentary detail perspective view of a; por=-
tion of the interior construction; Fig. 3 is a frag-
mentary perspective detail of the means for feed-
ing the liquid; and Fig. 4 is an enlarged detail
of the attachment of the feed strip.

In fractional distillation, and in liguid and
gasiform contact generally, the thinnest possible
continuous film .of liguid flowing downwardly in
counter current exposure with rising gasiform
molecules is desired, and for efficiency. the space
for the latter molecules should be as narrow and
uniform as possible. With construction of thin
sheet metal S and spacing of the adjacent por-
tions fhereof by continuous vertical exposed
edges, such edges provide spacing with. a mini-
mum loss, and being. continuous from top to hot-
tom of the unit the down-flowing film of liquid
is subjected.to a minimum of change of surface
conditions in its travel. These exposed edges
forming spacing means may be provided as the
edges.2 of narrow strips 8, Fig, 2, secured to the
sheet stock which is to be assembled to make up
the unit. For non-corroding liquids and gases,
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2 . o
the sheet, material, such as sheet metal,-may be
sheet steel, iron, copper, brass, zing, ete. . "With

liquids and gases which might cause corrosion,

stainless  steel, high .chromium steel, . nickel,
Monel, ete., may be employed.. The joints may
be:made by soldering, bragzing, welding, ete.
The sheet material, with the. attached strips
2s/in Fig, 2, may be rolled up, preferably about
2 central closed end tube 8, Fig. 2, and provid-
ing continuous vertical passways: between por-
tions of the sheet material, the spacing being
uniformly that of the exposed edges 2.
~As a further refinement, for ‘particular pre-
cision it is desirable to position the.exposed ver-
tical edges 2 at progressively increasing intervals

from what would be the center of the article, to
the periphery,-and as.wound up in spiral form

the spacing edges ‘will thereby be at proper in-
tervals apart in. proportion to the arc of .curva-
ture at.any given, point. . Where great precision
is not required, such spacsr distahce-compensa-
tion 'is not necessary. : )
With such - closely spaced liquid-filming sur-
faces, accuracy of liquid feed af the top becomes
of special importance, and while various means
may be employed, a particular advantageous ar-
rangement is a curved or preferably hemispheri-
cal liquid distributor surface 18, Figs. 1 and 3, the
surface being if desired roughened for capillary
film flow of liquid thereover, the liquid being
supplied at the highest point by the feed pipe
i8. From the lower edge of the rounded dis~
tributor 18, extension strips 29 lead to the vari=-
ous portions of the filler unit. These feed ‘strips
20 again are roughened for capillary liquid flow,
and they may advantageously be formed of mesh
work material, as. wire screen. By connecting
the respective extensions 2§ to the upper edges
of the portions of the fller unit, the liquid
spreading uniformly over the distributor (8 is
divided to the extensions 29 and thence to the
respective portions.of the ‘fller. Where the ex-
tensions 20 are of woven wire, it is convenient
to remove one or more of the weft or horizontal
strands of the mesh work and crimp the ends
of the warp wires £ on the two sides of the verti-
cal sheet portion to which the liquid is to be dis-
tributed, as in Fig. 4, thereby attaining even dis-
tribution throughout. Any convenient number
of wires may be placed to each side, but the num-.

ber on each should be the same. It is advan-

tageous to alternate every other wire.. The Jjoint
between the mesh work and the vertical sur-
faces may be secured in suitable manner, as by
soldering, brazing, welding, etc,
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The mannet of operation of the device will be
readily understood from the foregoing. Liquid
being fed from the distributor 18 flows down in
films over the surfaces of the filler, while gas or
vapor rises from below. An inlet supply pipe 22
is provided at the lower portion’ of the column,
and an-outlet 23 at the top.  TFor fractionating,

if additional heat be desired at the bottom, i

may be had by heating means 25, such as a steam
coil.

The apparatus may be operated at atmospheric
pressure, or under higher pressure, or under vac-
uum, according to particular requirements.

Other modes of applying the principle of the
invention may be employed, change being made
as regards the details described, provided the fea-
tures stated in any of the following claims, or the
equivalent of such, be employed.

We therefore particularly point out and dis-
tinctly claim as our invention: - -

1. ‘Contact apparatus arranged for upward gas
fiow and for drainage of liguid in film form,
which -comprises ‘& unit having multiple unob-
structed narrow ascending vapor -passways with
walls providing smooth continuous free drain-
age of liquid in film and formed of spirally wound
radially spaced sheet material with attached con-
tinuous vertical spacing strips, such passways be-
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ing open below to a space for input, and open -

above toa space for ofi-take,

2. -Contact apparatus arranged for upward gas
_flow. and for drainage of liquid in film form,
which compriges a unit having multiple unob-
structed narrow ascending vapor passways-with

‘walls providing smooth continuous free drainage

of liquid in film ‘and formed of spirally wound
radially spaced sheet material with attached con-
tinuous vertical spacing strips at progressive dis-
tance-from -each ‘other along said material in ac-
cordance with the -distance from the center:-of
the-assembly. : : :
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3. Contact apparatus arranged for upward gas
flow and for drainage of liquid in film form,
comprising a cylindrical chamber with upper and
lower spaces therein and means located hetween
said spaces forming vapor passageways with
smooth, continuous film condueting surfaces ex-
tending vertically from the lower space to the
upber space, said means embodying a plurality
of radiaily spaced layers of material disposed
around each other with means located therebe-
tween and presenting circumferentially spaced
and vertically extending edges cooperating with

‘ the adjaceént faces of said layers of material to

define said surfaces of the vapor passageways,
and g lguid distributor in the upper space hav-
ing g plurality of extensions depending into con-
tact with the upper edges of 'said spaced layers

_of material. ;

4. Contact apparatus arranged for upward gas
flow and for drainage of liquid in film form,

comprising a eylindrical chamber with upper and

Jower spaces therein and means located between
said - spaces forming vapor passageways Wwith
smooth; continuous film conducting surfaces ex-
tending vertically from the lower space’ to the
upper space, said means embodying a plurality
of radially spaced layers of material - disposed
around each other with means lecated there-
between and presenting circumiferentially spaced
and vertically extending edges cooperating with
the adjacent faces of said layers of material to
define said surfaces of the vapor passageways,
and a liquid distributor in the upper space hav-
ing a plurality of extensions of woven wire de-
pending into contact with the upper edges of said
spaced layers of material and having alternate
strands of the wire in contact with the two faces
of the sheet material. ; ’
ROBERT E, BURK. :
EINAR KROPFP, .




