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The invention relates to a liguid atomizer tween the original direction of the stream and
which consists of a fast-rotating vane wheel, the the deflecting surface.
vanes of which at the periphery fling out the lig- An important object of the invention is to set
uid, which is supplied at the mladle in an atom— _ forth certain combinations of deflection means
ized form. 9 by which this principle can be used in a very ef-

In processes, by which gases are to react fective manner for attaining a highly uniform
with liguids, dispersions, or finely comminutable distribution of the 11qu1d without the risk of ob-~
material, e. g. by drying processes, it is known to struction.
use atomizers, by means of which the liquid, dis- The invention will appear more clearly from
persion, or finiely comminutable material, which 10 the following detailed description with reference
materials will in the following for the sake of to the accompanying drawings showing by way
brevity all be called liguids, are flung out in a of exampie preferred embodiments of the inven-
very finely comminuted, so-called atomized, form, tion.
the ligquid being led into a fast-rotating vane In the drawings:
wheel, the vanes of which fling it cut liquid from 15 pig. 1 is a sectional view of a drying apparatus
its outer edge. ‘The ligquid to be atomized is sup- in which an atomizer according to the invention
plied to the horizontally rotating vane wheel may be used;
through suitable supply lines, e. g., vertical sup- Fig. 2 is an embodiment of g distributor of an
ply pipes which are mounted in the stationary atomizer in accordance with the invention;

part of the atomizer situated above the vane “0  Fig. 3 is a partial section on line IT—II in
wheel. The supply of the liquid is effected in the Fig. 2;

vicinity of the center of the vane wheel, where Fig. 4 is a modified embodiment of the atomizer
suitable distribution means may be provided, e. g. shown in Fig. 2;

horizontal or conical surfaces which are hit by _  Fig. 5 is a further embodiment of the atomizer
the liquid supplied which is from there distrib- 23 in accordance with the invention, and

uted to the vanes of the vane wheel. Fig. 6 is a partial section on line V—V in Fig. 5.

One object of the invention is tc obtain a high- Fig. 1 shows a known embodiment of a drying
ly uniform atomization, and more specifically to apparatus for drying or crystallization of solu-
provide a highly uniferm distritution of the lig- ticns or liguid dispersions of any kind, con-
uid to the vanes, which will result in & highly 30 tingently simultaneously with chemical reactions,
uniform atomization. by atomizing of the liquid.

It is known to improve the distribution of the Tt consists of a drying chamber 22 with an
liquid by providing a large number of fine pipes atomizer 2{. A drying medium such as hot air,
or slots placed close to each other in a circle for steam, combustion products or another gas is Jed
supplying the liquid to a liquid distribution mem- 35 into the chamber 2% through a lead-in pipe 32.
ber. . At the mouth 35 of the pipe 32 are disposed vanes

Such fine pipes or slots will, however, frequent- 28.
1y be more or less obstructed by deposition of sol- The drying medium is taken off through a pipe
id particles with the result that the liquid dis- 26 and the dried product, which settles to the bot-
tribution is no longer uniform. 40 tom of the lower part 26 of the chamber 22, can

A further object of the invention is to provide be taken off throueh a closure 23.
means for obta?ning a highly uniform distribu- "o retain the dried produet against sucking
txlon of the thqmd without the use of ﬁn? sgﬁo{pl:}yf out by the medium taken off through the pipe 26
pipes or slots or other means subject to 2 risk o I coniual screen &i is disposed beneath the mouth
obstruction. 45

this pipe.
A secondary part of the drying medium may
e taken out through the pive 28 to avoid uh_e

Still a further object of the invention is to plo-
vide means for uniform distribution of the liquid
based on the principle of repeated deflection in - Hass ot
steps, or more specifically based on the principle formation of vortices in the chamber.
that when causing a liguid stream to strike a dis- 50 It should be understcod that the invention is
tribution member constituted, for example, by a by no way limited to the application of a drying
plane surface at a certain angle to the direction apparatus ¢f the embodiment shown in Fig. 1,
of movement, the stream will be deflected with a as any other appropriate form for such apparatus
. cross sectional area that is different from that of nay be applied. This apparatus is only shown
the original stream dependent on the angle be- 55 for the better comprehension of the application
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of the inventional features, nor is the invention
limited to drying ‘apparatus.

The atomizer shown in Fig. 2 consists of a
vane wheel | with vanes 2, The vane wheel is

secured on a very rapidly rotatable axle 3, and .

concentrically with the vane wheel above the
vanes a cover piece 4 is mounted for the con-
tingent prevention of air being sucked in -by
the rotation of the vanes.

In the boss of the vane wheel | there is a cup~
shaped depression 5, to which the liquid is. led
through a single supply pipe 6. There may con-
tingently be several such .pipes, but the number
of pipes-is in all circumstances rather limited,
the placing and number of the pipes making no
contribution to the distribution desired of the
liquid over the vanes.

The liquid supplied through the pipe 6 is
flung away over the edge 7 of the depression
by means of the cenfrifugal force substantially
in a thin, plane or somewhat conical film, as in-
dicated by arrows 8. The liquid thus flung out
impinges in the embodiment shown on a sta-
tionary distribution member which consists:- of
a suitable shaped inner surface of the cover piece
4, As appears from Fig. 3 this distribution mem-
ber has in & cross section at right angles to the
axis of rotation the form of a number of mutual-
Iy adjacently mounted stepped sections 8, each
of which has a number of guide surface elements
19 provided at varying distances from the axis.
The liguid flung out along the arrows § is stopped

by these guide surface elements and led down-
© wards towards a conical distribution member {1
shaped on the boss of the vane wheel, and on
account of the different axial distances of the
elements 10 the liquid is distributed uniformly
over this member 1. The course of the liquid
from the elements {8 towards the member {1 is
designated by vertical arrows 12 in Fig. 2.

When the liquid passing in the direction in~
dicated by the arrows 12 impinges on points of
the conical member i situated at different axial
distances the liquid deflected by this member
will be distributed over a corresponding level
range, and the dimensioning of the different ele-
ments has been done in such a way that a uni-
form distribution over the whole of the space
within the vanes 2 is just attained in the full
height of the latter as indicated with horizontal
arrows 13 in Fig.. 2. The liquid is therefore
flung out so as to be distributed completely uni-
formly as indicated by arrows i4, a very large
uniformity in the size of the particles flung out
being atftained on account of the uniform dis-
tribution over the vanes.

As no narrow pipes or slots are provided, in
which there is the possibility of deposition of
particles, there is no possibility of the conditions
being altered during the operation, and due to
this there is a very large guarantee that particles
of substantially uniform size will constantly be
obtained.

The embodiment shown in Fig. 4 differs from
that shown in Fig. 2 only in that instead of the
conical member 1, a flow of air is used which
is sucked in through bores in the vane wheel,
only a single bore i5 of which being shown on
the drawing., The air sucked in through these
bores. causes a deflection of the liquid flowing
down from the guide surface elements {0 so that
the liquid will be made to pass along the ar-
rows [6.

In the embodiment shown in Fig. 5 a rotary
liquid distribution member (T has been used
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for the distribution of the liquid flung out over
the edge 7. This liquid distribution member is
in rigid connection with the vane | and therefore
rotates at the same velocity. It may, however,
be constructed for rotating at some other veloc-
ity. As appears from Fig. 6, this distribution
member |7 has similar to the distribution mem-
bers in the embodiment shown in Fig. 2 a.num-
ber of guide surface elements I8 at varying dis-
tances from the axis shaped in such a way that
in horizontal cross section as shown- in Fig. 6
there will be a number of stepped sections 19
placed: side by side in a circle.” In the embodi-~
ment. shown the individual guide surface ele-
ments 18 are not, however, plane like the guide
surface elements {0, but have substantially the
form of flutes.

As appears from Fig. 6 the guide surface ele-
ments 18 decline outwards from the axis, and
the liquid flung out from the edge ¥ will there=
fore hoth by its gravity and by the centrifugal
force be led downwards along the guide surface
elements 8.

The sections 19 are below cut off obliquely, so
that the guide surface elements 18 provided
at-the greatest distance from the axis are termi-
nated at a higher level than those provided at
a smaller distance from the axis.~ When the
liquid flowing down the guide surface elements
18 reaches the lowest edge of the elements, it is

flung out radially by the centrifugal force, and on

account of the different levels of the termina-
tions of the different elements a completely uni-
form distribution of the liquid flung out will be
obtained in the whole space within the vanes,
50 that also by this construction there is a guar-
antee that the size of the particles of liquid flung
out by the vanes is very uniform.

The cover plate shown in Fig. 5 is not neces-
sary-and the atomizer may hang freely-in a long
spindle, only a feed pipe being led down-to it.
This feed pipe may, by the way, be formed by a
hollow spindle or a pipe led through -a hollow
spindle.

The invention is not limited to the embodiments
shown on the drawing, it being possible to make
many constructional modifications of the different
details without getting outside the scope of the
invention. The essential feature of the invention
is that such a double deflection of the liquid oc-
curs that it is distributed perfectly uniformly
over the space within the vanes.

Furthermore it is possible to combine the
measures indicated with other measures for the
attainment of a uniform flinging-out of the liquid,
e. g. suitable constructions of the vanes.

Instead of the rotary  distribution member
shown in Fig. 5 a conical or cylindrical distributor
may be used; towards the inner surface of which
the liquid is flung and from which it is flung
out towards the vanes through cuts in line with
these. The distribution means are shown above
the atomizer wheel, but they may also be placed
below or in the wheel.

The invention may also advantageously be ap-
plied in such atomizers where several vane wheels
are mounted on the same axle for the purpose of
distributing a large quantity of liquid over several
wheels and thereby over more vanes than can be
mounted on a single wheel. In this case a simul-
taneous atomization of severai liquids may also
be achieved without the liquids being mixed to-
gether before the atomization.

I claim:

1. A liquid atomizer comprising a shaft, means
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for rapidly rotating the shaft, a cup-shaped first
liquid distribution member secured to the shaft,
the edge of said cup-shaped first distribution
member lying in a plane substantially at right
angles to the shaft and concentrically with said
shaft, a stationary liquid supply pipe leading into
said first distribution member, a second liguid
distribution member co-axially surrounding said
first distribution member and spaced from the
latter, said second distribution member having
guide surface elements thereon facing said first
distribution member, said guide surface elements
being disposed at different distances from the
axis of rotation of the first distribution member,
said second distribution means defining deflection
paths for the liquid, said paths being at an angle
with respect to the plane of the edge of said first
liquid distribution means, third liquid distribu-
sion members disposed within the range of said
deflection paths and defining further deflection
paths for the liquid at an angle with respect to
the first deflection paths, a vane wheel secured
to said shaft, outer edges on said vanes for fling~
ing out liquid in atomized condition and inner
edges on said vanes disposed within the range of
said further deflection paths.

2. In g liquid atomizer as claimed in claim 1,
said second liquid distribution member being sta-
tionary.

3. In a liquid atomizer as claimed in claim 1,
said second liquid distribution member being con-
nected to said shaft.

4. In a liquid atomizer as claimed in claim 1,
said guide surface elements of said second liquid
distribution member being of an elongated shape
and extending parallel to said shaft.

5. In a liquid atomizer as claimed in claim 1,
each of said guide surface elements of said second
liquid distribution member being of an elongated
shape, and intersecting the plane through said
edge of the first liquid distribution member near
one end of the respective surface elements and
disposed obliquely relative to said shaft.
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6. In a liquid atomizer as claimed in claim 1,
said guide surface elements of said second liquid
distribution member being connected together in
step formation in groups of said surfaces, each
group comprising a plurality of surfaces having
mutually different distances from said shaft.

7. In a liquid atomizer as claimed in claim 1,
said third liquid distribution members consisting
of openings through the vane wheel in the vicinity
of the boss of said vane wheel for sucking in air
upon rotation of said vane wheel for defining said
further deflection paths of the liquid.

8. In a ligquid atomizer as claimed in claim 1,
said guide surface elements of said second liquid
distribution elements being of elongated shape
intersecting near one end the plane through the
edge of said cup-shaped liquid distribution ele-
ment, the edge of each of said guide surface ele-
ments at the opposite end thereof being disposed
at a distance from said plane dependent on the
distance from said shaft to the respective surface
elements whereby surface elements having mu-
tually different distances to the shaft have also
mutually different distances from said plane to
said edge, said edges thereby constituting said
third liquid distribution member.

JOHAN ERNST NYROP.
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