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(57) Abrége/Abstract:
A device for dispersing, emulsifying or suspending gases, liquids or granular substances, more particularly for wetting ana
dispersing powders In liguids, Includes a disc-shaped rotor (8) In a dispersing chamber (7), with two substance inlets (72, 76)
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(57) Abréege(suite)/Abstract(continued):

and one product outlet (11). Each substance inlet (72, 76) preferably has axial duct portions (75, 83, respectively) disposed on
each side of the rotor (8). The two substance streams are arranged to bring together the substances in the outer edge region of
the rotor disc (67). The product outlet (11) Is at an outer edge of the dispersing chamber (7).
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ABSTRACT

A device for dispersing, emulsifying or suspending gases, liquids or granular
substances, more particularly for wetting and dispersing powders in liquids, includes a
disc-shaped rotor (8) in a dispersing chamber (7), with two substance inlets (72, 76) and
one product outlet (11). Each substance inlet (72, 76) preferably has axial duct portions
(75, 83, respectively) disposed on each side of the rotor (8). The two substance streams
are arranged to bring together the substances in the outer edge region of the rotor disc

(67). The product outlet (11) is at an outer edge of the dispersing chamber (7).
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Device for Dispersing, Suspending or Emulsifying Gases,

Liquids and/or Flowable Solid Substances

The invention relates to a device for dispersing, emulsifying or suspending gases, liquids
or granular substances, more particularly for wetting and dispersing powders in liquids.
The operation or efficiency of a device of this kind usually depends on its ability to
handle substances which are difficult to process. If the device can process these
substances, it is usually also suitable for treatment of easily-processed substances.
Powder is considered a substance difficult to process. Clogging may occur when powder
is conveyed through the device, since powder tends to form bridges which are the cause
of clogging in many cases. The risk of clogging when processing a powder is particularly
great when the powder is wetted with a liquid. This can be explained in that, on the first
wetting contact, the powder or parts of the powder are only slightly moistened,
whereafter the tendency to coagulate, form bridges and stick to walls of the device is

particularly great.

Devices of the above-mentioned kind have already been developed in a number of
forms, such as agitators, immersed during operation in a container holding the
substance or substances to be processed, or devices comprising a closed working

chamber through which the substance or substances for processing are conveyed

during operation.

DE-OS 27 02 183 discloses a device in the form of an agitator, the substance for
processing being sucked in parallel to the axis of rotation of the rotor, and radially
ejected by a dispersing device in the form of shearing rims disposed in the flow direction

downstream of the bladed rotor. In this known device, there are no guide devices which

enable the supply of different substances separately to the bladed rotor.

German Offenlegungsschrift 30 02 429 describes a device for dispersing gas, powder

and fluids having an agitator or jet blender, in which two separate supply pipes for the
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substances to be processed extend coaxially into the bladed-rotor region, through a
jacket surrounding the rotor shaft, so that the substances can be fed into the

bladed-rotor region separately from the product material found within the revolution of

the agitator.

US Patent 3,194 540 describes a device for homogenizing a substance and comprising
a number of rotating shearing rims disposed coaxially with one another in a casing. The

substance for processing is axially supplied relative to the rotor axis, radially expelled

through the shearing rims, and then discharged from the casing.

A device comprising two inlets on one side of the rotor has already been proposed for
dispersing or emulsifying at least two media or substances which tend to change their
state on mutual contact. The substances are guided radially outwardly through a
dispersion device comprising two shearing rims rotating relative to one another. The
media flow in separate ducts, the ducts alternating in the peripheral direction, until the

media enters the internal shearing rim.

A common shortcoming of the known devices is that owning to the complicated piping
for supplying the substances, they are not suitable for processing powders or granular
substances because of disturbances to the through-flow of material, clogging and

production failure. The dispersion process is also unsatisfactory.

A device of the above-mentioned kind is described in German patent publication
C-501 546. In this device for generating foam for fire-extinguishing purposes, substance
inlets, for supplying water and a dry chemical, are disposed on the two sides of a
disc-shaped rotor in the form of an impeller. The inlets are initially directed axially
towards one another and then radially directed. An annular duct is disposed at the rotor

periphery. During operation of the device, the water and dry chemical are pressed by the

centrifugal force into the annular duct.
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The object of the invention is to improve the mechanical action on the substances and

consequently improve the comminution, fine division, dispersion, emulsification and/or

suspension.

This object is achieved by a device including a disc-shaped rotor in a wetting/mixing
chamber, with two substance supply ducts and one product outlet. One substance inlet
is preferably disposed on each side of the rotor. The two substance streams are brought

together in the outer edge of the rotor disc, and a product outlet is at an outer edge of

the wetting/mixing chamber.

The device according to the invention not only has a simple, small construction, but also
provides a simple means of supplying two substances (which are aiso referred to herein
as media) separately from one another, right into the dispersion/mixing region. The
advantage of this is that the bringing together of the substances, more particularly the
wetting of the powder or granular substances, takes place only in the region in which the
substances are mechanically acted upon and mixed with one another, and if applicable
comminuted and finely divided. Consequently the substances cannot react until they
reach the dispersion region, with the result being that the substances are already partly
distributed in one another before they undergo a change of state through mutual
contact. The substances can thus be distributed in one another before the process is
significantly limited and hindered by the change in state. In the case of substances that
are difficult to process, such as powders and granules, state changes (such as those
caused by wetting) that result in a tendency for clogging cause no harm, since the
powders or granules are already in the region in which it is mechanically actea upon,

and consequently there can be no clogging or through-flow disturbances during

supplying.

The configuration according to the invention also improves the mechanical action on the
substances and thus improves comminution, fine division, dispersion, emulsification

and/or suspension, and has the special advantage that a drawing-in effect or suction
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into the dispersion region is exerted on two substances supplied on two sides of the
rotor. This is due to the centrifugal force to which the substances are subjected as a

result of friction with the rotating rotor.

The device according to the invention can be realized in the form of a continuously

operating machine, and is particularly suitable for use and dispersion of powders in

liquids.

The powders can be any free-flowing materials, such as starch, bentonite, Aerosil™,

Carbopol™, pectin, kaolin, cellulose, etc.

The device automatically sucks in the powder from e.g., sacks, Big-Bags or silos.

At low concentrations of powder in the liquid, powder substances are introduced or
processed in a single continuous flow. At high concentrations, operation is cyclic untii

the final concentration is reached.

The following special advantages of the method according to the invention are

emphasized.

Automatic suction of powder substances is an important benefit of the design.
Trouble-free operation is achieved, even in the case of powders such as cellulose or
bentonite which experience a simultaneous increase in viscosity upon wetting of the
nowder with the liquid. High sucking-in power of the substances, including the powder,
and complete colloidal wetting are achieved by the design. Stable construction of the

device provides for industrial use under arduous conditions, and a long service life.

The configurations of the device as described herein improves the mechanical action

on the substances and thus improves comminution, fine division, dispersion,

emulsification and/or suspension.
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The centrifugal force is particularly great near radial holes in a perforated sleeve,
because the substances in the holes rotate at higher speed. Particularly intensive

mechanical action on these substances can be obtained by means of the features of the

device.

The rotor preferably has a blade or blades formed by a flat web disposed substantially
radially and axially which result in an outlet opening favorable to the flow, which also has
a large cross-sectional area, where the rotor exerts additional mechanical action on the

product and simultaneously effects ejection of the product.

Further, the invention also relates to a simple and very effective spatial form of the
chamber (also denoted by the general term "wetting chamber”) in which the substances

are mechanically acted upon.

Moreover, the invention also comprehends advantageous configurations for substance

supply, more particularly for powder supply, so that a trouble-free supply, more

particularly an automatic supply of powder from containers, is possible.

In the device according to the invention, the substances adjacent to the rotor are
subjected to radial acceleration, enabling the device to operate without trouble
irrespective of its disposition in space. The device according to the invention, therefore,
can be operated not only when upright with the rotor axis vertical, but also when

horizontal with the rotor axis horizontal.

In short, the device according to the invention is distinguished in that, by means of one
rotor, two streams of substances are radially accelerated and initially supplied separately
by centrifugal force. A vacuum (under pressure) being produced in the neighborhood of
each substance stream at the center of the rotor, due to the radial acceleration of the
substances. As a result of this vacuum, the substances, particularly powder, can be

drawn in without trouble and irrespective of the disposition or orientation of the device.
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The substances can then be finely distributed and if applicable wetted and dispersed.

The invention and additional advantages resulting therefrom will now be explained in

detail with reference to preferred embodiments and drawings, in which:

FIG. 1 Is a front view of the device according to the invention, when vertical;

FIG. 2 is a side view of the device from the right;

FIG. 3 is a side view of the device from the left;

FIG. 4 is a larger-scale view, partly in section along line 2a, of the detail of the device
marked X in FIG. 1;

FIG. 5 shows a modified embodiment of the device, when horizontal; and

FIG. 6 shows a modification of the detail marked X in FIG. 5.

As FIGS. 1 to 3 show, the device 60 comprises a stand 61 comprising a horizontal
bearing frame 62 at the bottom, from which a vertical clamping frame or clamping rails
63 extend upright, to which is attached a dispersion, emulsification and/or suspension
unit 61a disposed upright and in central position relative to the stand 61. The unit 61a
comprises an electric motor 42 shown as having a vertical axis of rotation and the casing
of which is surmounted by an intermediate casing or bearing flange 1 which in turn is
surmounted by a rotor casing 66, flanged and screwed one on the other. Referring to
FIG. 4, the motor 42 has a shaft that is upwardly prolonged by a shaft 2 which extends
to the upper region of the rotor casing 66. A rotor 8 secured to the top end of the shatft
2 comprises a radial rotor disc or hub 67 and a rotor rim 68 secured to the periphery
thereof. The rotor rim 68 is wider than the rotor disc 67, so that it projects axially to both

sides of the rotor disc 67.
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The shaft 2 is coaxially disposed in the rotor casing 66 with an annular space having a
width "a" of several centimeters being provided between the shaft 2 and the inner wall
69 of the rotor casing 66. At a distance from the rotor 8 in the direction of the motor 42,
a radial connecting piece 72 is mounted in the rotor-casing wall 71. The connecting
piece 72 has at its free end a coupling part, more particularly a screw coupling part 73,
to which a diagrammatically-indicated supply pipe 74 for a first medium to be treated,
more particularly liquid, can be connected. The connecting piece 72 and the annular

1} g}

space "a" form a supply duct 75 for the medium, extending in the flow direction up to the

front of the rotor disc 67.

A coaxially upwardly projecting piping portion 76 is disposed on the top surface of the

rotor casing 66 and is connected at the top to a funnel 77 (shown in FIGS. 1 to 3) for a
second medium/substance, more particularly powder. The piping portion 76 thus
constitutes a second supply pipe 79 and a connecting piece can be connected to
additional parts of the supply pipe 79 via a coupling part 81, more particularly a threadea
coupling 81a. If applicable, the additional supply pipe 79 is a hose 79a (shown in FIG. 9)
for sucking the second medium out of storage containers 79b, e.g., sacks, Big-Bags or
silos with a manually operable shut-off valve 82 disposed in the second supply pipe 79,
releasably connected to the hose 79a, likewise more particularly connected by a screw
coupling 80. The piping portion 76 constitutes a second supply duct 83, which extends
in the opposite direction of the first supply duct 75, to the rotor disc 67. The shaft 2
substantially terminates at the top of the rotor disc 67 at a cap nut 20 that projects
slightly upwards so that the second supply duct 83 in conjunction with the associated

inner wall of the rotor casing 66 also ends in a ring.

A mixing chamber 7 is provided in the rotor casing 66 in the plane of rotation of the rotor
8 and is formed by an interiorly located peripheral groove of substantially rectangular
cross-section. The outer edge of the rotor 8 extends into this annular mixing chamber
7. The chamber 7 is bounded axially by radial flat wall surfaces 84, 85 of the inner

peripheral groove, and radially by a cylindrical inner surface 86 of the rotor casing 66.
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A stator, preferably a sieve or screen insert in the form of a hollow cylindrical perforated
ring or perforated sleeve 10 (preferably made of metal sheet), Is disposed In the radial
central region of the mixing chamber 7, i.e., the region between the outer peripheral
edge of the rotor disc 67 and the inner surface 86 where mixing occurs, and extends
from the one wall surface 84 (the top surface in the present case) and ends at a
distance "b" from the bottom wall surface 85. The top edge of the perforated sleeve 10
is secured to a securing ring 88, which is recessed into the wall surface 84 and Is

externally secured by a securing screw o7.

The holes 10a in the perforated sleeve 10 can, on one or both side halves of the rotor

8, slope in and/or against the direction of rotation. By this means, the stream of liquid

and/or the stream of powder is assisted, forced or slowed down during rotation.

The rotor rim 68 is formed by one or preferably a number of peripherally distributed rotor
blades 89 in the form of flat webs disposed each in the plane of the rotor 8 and with
circumferentially spaced and radially extending openings 90 in between the blades 89.
Each blade 89 has two parts; outer and inner rotor rim blades 89a and 89b, respectively.
When a perforated ring 10 is present, one or preferably a number of the outer rotor-rim
blades 89a are provided outwardly thereof that are secured to the inner surface 86. At
least one and preferably a number of the peripherally distributed inner rotor rim blades
89b are provided on the outer peripheral edge of the rotor disc 67 and inwardly of the
outer rotor rim blades 89a. A radial distance "c" between the blades 89a, 89b, provides
clearance therebetween for motion of the rotor 8. The distance "c" is greater than the
thickness of tile perforated sleeve 10, so that the stationary perforated sleeve 10 In
co-operation with the outer and inner blades 89a, 89b form an inner and an outer

shearing rim, respectively, and consequently form a dispersing device 91.

In the present embodiment, the inner blades 89b extend on only one side from the rotor
disc 67, i.e. downwards in the present case directed towards the first medium-supplying

duct 75. The at least one inner rotor-rim blade 89b can extend upward to the other side
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surface of the rotor disc 67, if the rotor disc 67 Is at a suitable distance from the
perforated sleeve 10 to permit insertion of an upwardly extending inner blade (not
shown). The lower ends of the outer and inner blades 89a, 89b are connected by a
rotor-ring disc 92 rotatably disposed in the spacing "b" between the perforated sleeve
10 and the wall surface 85 with clearance of motion. The disc 92 is axially offset relative
to the rotor disc 67 and axially spaced therefrom. The axial and radial dimensions of the
rotor rim 68 are preferably such that the rotor rim 68 Is adapted to fit in the mixing

chamber 7 with a radial clearance from the sleeve 10.

The outer rim blade 89a extends up to the stator 10 and extends from near the flat wall
surface 84 to the rotor ring disc 92, giving the outer blade 89a a greater axial dimension
than the inner blade 89b which does not extend to the flat wall surface 84. The Iinner
blade 89b extends radially outwardly from the rotor disc 67 to the stator 10. The outer
and inner blades 89a, 89b are spaced from the stator 10 to permit their rotation. The
peripheral edge of rotor disc 67 does not extend to the stator 10 but rather there Is a
space between the peripheral edge of the rotor disc 67 and the stator 10, the space
providing a radial distance between the peripheral edge of the rotor disc 6/ and the
stator 10. The inner blade 89a is closer to the stator 10 than the outer peripheral edge
of the rotor disc 67.

Preferably a thin cylindrical upwardly-projecting ring continuation 93 can be disposed on
the lower inner edge of the mixing chamber 7. The ring continuation 93 overlaps the
rotor-ring disc 92 on the inside with clearance of motion and extends toward the rotor
disc 67 to an end axially spaced from the rotor disc 67. The rotor disc 67 and ring
continuation 93 are spaced a distance corresponding to the axial dimension of the
portion of the perforated sleeve 10 extending beneath the rotor disc 67 as oriented in
FIG. 4 (to the left of the rotor disc 67 as oriented in FIGS. 5-6).

A product outlet adjoins the mixing chamber 7 and is formed by a connecting piece 94

that preferably extends tangentially/perpendicularly from the intermediate casing 1. The
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connecting piece 94 has a free end that bears a coupling part, preferably a flange

coupling 95, for an outlet extension line 96.

For operation of the entire device 60 in general and the dispersion, emulsification and/or
suspension unit 61a in particular, it is connected with its connecting piece 72 to the
associated supply pipe 74 which in turn is connected to a supply of medium, more
particularly a liquid. If the second medium, more particularly powder, is not taken from
the supply funnel 77, the free end of the tube 79a which i1s mounted in this case Is
iInserted and held in a powder supply. Operation is initiated by switching on the motor
42, which rotates the rotor 8, preferably at high speed, preferably about 3000 rpm. As
a result of the rotation of the rotor 8, on both sides thereof the media are subjected to
radial acceleration, which is caused by the at least one inner rotor-rm blade 89b and
also the outer rotor-rim blade 89a. By this means, both media are drawn into the
dispersing region, simultaneously dispersed, wetted and finely divided, raadially
accelerated and ejected. The dispersed product is thus expelied from the product outlet

through the connecting piece 94 by the rotation of the rotor 8.

The rotation of the rotor 8 results in a vacuum at both sides of the rotor disc 67 at the
center of rotary motion. This results in additionally sucking or drawing in of the media In

each respective inlet 79, 74.

Owing to the vacuum, the lower region of the shaft 2 must be sealed. This purpose can
be served by a sealing device (general reference 95a), which co-operates in known

manner with a liquid barrier medium.

FIG. 5 shows a embodiment which is similar in operation to the above-described

embodiment.

Instead of the arrangement in FIG. 1, in which the stand 61 has insertion openings 61b

for the forks of a fork-lift truck (not shown) and can therefore easily be loaded and
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transported, the device 60 in the embodiment in FIG. 5 has a carriage 97 with three or
four wheels 97a, on which the unit 1ais disposed horizontally. Preferably the connecting
piece 72 is directed downwards whereas the product outlet 11 is directed upwards.
Preferably the unit 1ais disposed on the carriage 97 so that the rotor casing 66 projects
sideways from the carriage 97 and the associated medium inlet 72, 79 or product outlet

11 is freely accessible.

Preferably the second supply duct 83 widens, more particularly along an internal conical
surface 98, into the associated wall surface 84 of the mixing or dispersing chamber 7,

thus drawing in the substance more efficiently, more particularly in the case of powder.

In the embodiment in FIG. 6, in which like or comparable parts are denoted by like
reference signs, the holes 10a in the perforated screen 10 are in the form of sloping
slots, which preferably include an angle W of about 30° (angle of slope) with the
associated axial plane. This results in a calmer or more uniform flow of material cut up
in the shearing gap, and also, depending on the sloping position, the stream of powder
or the stream of liquid is assisted or forced during rotation. In the present embodiment,
the leading end of the sloping slots are on the powder side, relative to the direction of
rotation of the rotor 8, and the trail ends are on the liquid side, thus forcing the stream

of powder.

The mixing chamber 7 is bounded axially by two flange members 66a, 66b and radially
by a preferably U-section annular member 66c¢. In their axial edge regions, the flange
and annular members 66a to 66c have outer roof-shaped clamping surfaces on which
in each case a V or trapezoidal cross-section clamping ring 99 rests and is clamped in
the region of a joint, thus axially holding together the flange and annular members 66a
to 66¢. The annular member 66c¢ rests in and is centered in internal annular recesses
66d in the flanged members 66a, 66D.
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List of parts

item___ No. Name

1 1 Bearing flange

2 1 Shaft

3 1 intermediate flange

4 1 Seal casing

5 1 Seal holder

6 1 Centrifugal disc

/ 1 Mixing chamber

8 1 Rotor

9 1 Powder inlet

10 1 Screen insert

11 1 Outlet
#12 1 Securing ring

#13 1 Securing ring
#14 1 Securing ring
#15a S Shim

#16 1 Ball bearing
#17 1 Ball bearing
#18 1 Seeger supporting ring
#18a 5 Shim

#19 1 Compensating washer
20 1 Cap nut

*21 1 O-ring

22 1 Threaded pin

23 1 Adjusting spring

24 4 Screw

25 4 SCrew

26 2 O-ring

28 4 Screw

29 4 SCrew

30 8 Spring washer

31 8 Nut

32 4 Washer

*33 1 Shaft packing

*34 1 P/S lip

*39 1 Elastomer

36 2 Straight screwing-in
37 4 Screw

38 4 Spring washer

39 1 Flat gasket

42 1 Three-phase current motor
*45 1 O-ring

*47 2 Flat gasket

*56 4 Sealing ring

57 4 Screw

58 1 Cylinder pin

59 2 Clamping ring .

The followiné parts are exposed to wear:

*Set of seals 21, 33, 34, 35, 45, 47, 56

#Set of bearings 12, 13, 14, 15a, 16, 17, 18, 18a, 19
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE PROPERTY
OR PRIVILEGE IS CLAIMED ARE DEFINES AS FOLLOWS:

1. A device suitable for combining substances that are alike or different to obtain a
mixed product, the device comprising a rotor casing having an inner surface, a rotor hub
rotatable within the rotor casing, the rotor hub having opposed surfaces and a peripheral
outer edge, a mixing chamber partially defined by the inner surface and the rotor hub
peripheral outer edge, at least one outer rotor blade extending from the inner surface
and into the mixing chamber, at least one inner rotor blade extending from the rotor hub
peripheral outer edge and into the mixing chamber, a stator positioned between the
outer and inner rotor blades, and first and second substance supply ducts adjacent the

opposed surfaces of the rotor hub.

2.  Thedevice of claim 1 wherein the first and second substance supply ducts provide

the substances for mixing adjacent to the rotor hub peripheral outer edge.

3. The device of claim 1 wherein the stator is a perforated stator having openings.

4.  The device of claim 3 wherein the rotor hub Is rotatable in a direction and the

openings in the perforated stator are slots sloped in the direction of rotation of the rotor
hub.

5. The device of claim 3 wherein the rotor hub is rotatable in a direction about an axis
of rotation, and the openings in the perforated stator are slots sloped in the direction of

rotation of the rotor hub at an angle of about 30° with an axial plane.

6. The device of claim 3 wherein the first and second supply ducts are a powder or
granule supply duct and a liquid supply duct, respectively, and the openings in the
perforated stator are sloped slots whose leading edge is adjacent the powder or granule

supply duct and whose trailing edge is adjacent the liquid supply duct.
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7. The device of claim 3 wherein the rotor hub is rotatable in a direction and the

openings in the perforated stator are slots sloped against the direction of rotation of the

rotor hub.

8. The device of claim 3 wherein the rotor hub is rotatable in a direction about an axis
of rotation, and the openings In the perforated stator are slots sloped against the

direction of rotation of the rotor hub at an angle of about 30° with an axial plane.

9. The device of claim 1 wherein the rotor hub is rotatable about an axis, the first and
second supply ducts are a powder or granule supply duct and liquid supply duct,
respectively, and the inner rotor blade extends axially from the rotor hub only towards

the liquid supply duct.

10. The device of claim 1 wherein the stator is a perforated stator that extends beyond

the opposed surfaces of the rotor hub.

11. The device of claim 1 further comprising a product outlet in communication with the

mixing chamber.

12. The device of claim 1 wherein the first supply duct has a width that widens adjacent

to the rotor hub.

13. The device of claim 12 wherein the first supply duct is a powder or granule supply
duct.

14  The device of claim 1 wherein the rotor hub is rotatable about an axis and the outer

rotor blade has a greater axial dimension than the inner rotor blade.

15. The device of claim 1 wherein the rotor hub peripheral outer edge is spaced from

the stator and the inner rotor blade is closer to the stator than the rotor hub peripheral

outer edge.
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16. A device suitable for combining substances that are alike or different to obtain a
mixed product, the device comprising a rotor casing having an inner surface, a rotor hub
rotatable about an axis within the rotor casing, the rotor hub having opposed surfaces
and a peripheral outer edge, a mixing chamber partially defined by the inner surface and
the rotor hub peripheral outer edge, at least one outer rotor blade extending from the
inner surface and into the mixing chamber, at least one inner rotor blade extending from
the rotor hub peripheral rotor outer edge and into the mixing chamber, a perforated
stator positioned between the outer and inner rotor blades and having openings therein,
and first and second substance supply ducts adjacent the opposed surfaces of the rotor
hub, the outer rotor blade having a greater axial dimension than the inner rotor blade,
the rotor hub peripheral outer edge being spaced from the stator and the inner rotor

blade being closer to the stator than the rotor hub peripheral outer edge.

17. The device of claim 16 wherein the openings in the perforated stator are slots

sloped in the direction of rotation of the rotor hub.

18. The device of claim 16 wherein the rotor hub is rotatable in a direction about an
axis of rotation, and the openings in the perforated stator are slots sloped in the direction

of rotation of the rotor hub at an angle of about 30° with an axial plane.

19. The device of claim 16 wherein the first and second supply ducts are a powder or
granule supply duct and a liquid supply duct, respectively, and the openings In the
perforated stator are sloped slots whose leading edge is adjacent the powder or granule

supply duct and whose trailing edge is adjacent the liquid supply duct.

20. The device of claim 16 wherein the rotor hub is rotatable in a direction and the
openings in the perforated stator are slots sloped against the direction of rotation of the

rotor hub.

21 The device of claim 16 wherein the rotor hub is rotatable in a direction about an
axis of rotation, and the openings in the perforated stator are slots sloped against the

direction of rotation of the rotor hub at an angle of about 30° with an axial plane.






CA 02110508 2002-10-03

9
' / . 56
N L —t

* &

e B

G
—-—-H—n_

Sl i - - -



CA 02110508 2002-10-03

o
L
oo

P

\'é’// E('\(“

“BBd

S [
,\.. S SN B
N —— o ' g
= © &z
an . -
o~ o 9
> TN A e
.‘..a..[.._"‘ / 8 o U_
u_“\_!ule > v
— ‘l“" ’ﬂ“m-.‘ 8.’,
l Elll-m 5
(A -'-"' Aw g;’
1 =7
"!/ 7
S |5
Salhps .; "'""‘7-:-‘-'-"53..' S
LO - ;iilllm N T A 7=
S U2 ///' /é S
= e ] | W E .
A
LL R
.
Y
|,
1o o
— £y >
‘; . ] //
e - ——— T TTTTIITITITINTIESRE R S Y o0 Y B B A 4 SRR, e ® @ 4 |
11— Tl S~

!.lll-—--— N <

Gl.'lG Qlan
1] . 3




1)

-

it |

66 -91
R i g 56
‘ ' | 8L AR '52?
10100~
N\ L‘i& a8
5
88a 90
ur: 00! ,
- \ \ i - %
= 5 TN
5 TN Ty
25 o -t
%
3
%% " b e 2 a
3 % - 5
1 L 2
B ' Z 1/ 15 \ Ba
. %
A
1 , .
2 -] | 5
71— 1 %1&
- 9
8 s
2 , -
. e
- ‘ 1
38 ’ WD — {7 tle tv
3 I 2

%




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - claims
	Page 17 - claims
	Page 18 - claims
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - abstract drawing

