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d spraying of at least two flowable components, having a tubular, one-piece mixer
ngitudinal axis (A) up to a distal end (21) which has an outlet opening (22) for the
(3) arranged In the mixer housing (2) for the mixing of the components as well as
ner surface which surrounds the mixer housing (2) in its end region, wherein the

atomization sleeve (4) has an inlet (41) for a pressurized atomization medium. A plurality of grooves are provided In the outer

surface of the mixer housing (2) or in the inner su

face of the atomization sleeve (4) which respectively extend in the direction of the

longitudinal axis (A) and through which the atomization medium can flow from the inlet (41) of the atomization sleeve (4) to the

distal end (21) of the mixer housing (2).
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Abstract:

A static spray mixer is proposed for the mixing and spraying of at least
two flowable components, having a tubular, one-piece mixer housing (2)
which extends in the direction of a longitudinal axis (A) up to a distal end
(21) which has an outlet opening (22) for the components, having at least
one mixing element (3) arranged in the mixer housing (2) for the mixing of
the components as well as having an atornization sleeve {4) which has an
inner surface which surrounds the mixer housing (2) in its end region,
wherein the atomization sleeve (4) has an inlet (41) for a pressurized
atomization medium. A plurality of grooves are provided in the outer
surface of the mixer housing (2) or in the inner surface of the atomization
sleeve (4) which respectively extend in the direction of the longitudinal
axis (A) and through which the atomization medium can flow from the
inlet (41) of the atomization sleeve (4) to the distal end (21) of the mixer
housing (2).

(Fig. 1)
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P.7862/Ke/Pa

Sulzer Mixpac AG CH-9469 Haag (Switzerland)

Static spray mixer

The invention relates to a static spray mixer for the mixing and spraying ot

at least two flowable components in accordance with the preamble of the

independent claim.

Static mixers for the mixing of at least two tlowable components are
described, for example, in EP-A-O0 749 776 and in EP-A-O 815 929. These
very compact mixers provide good mixing results, in particular also on the
mixing of high-viscosity materials such as sealing compounds, two-
component foams or two-component adhesives, despite a simple, material-
saving design of their mixer structure. Such static mixers are usually
designed for single use and are frequently used for products to be

hardened in which the mixer can practically no longer be cleaned.

In some applications in which such static mixers are used, it is desirable
to spray the two components onto a substrate after their mixing in the
static mixer. For this purpose, the mixed components are atomized at the
outlet of the mixer by the action of a medium such as air and can then be
applied to the desired substrate in the form of a spray jet or spray mist.

Such an apparatus is disclosed, for example, in Us-B-6,951,310.
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In this apparatus, a tubular mixer housing is provided which receives the
mixing element for the static mixing and which has an external thread at one
end onto which a ring-shaped nozzle body is screwed. The nozzle body likewise
has an external thread. A conical atomizer element which has a plurality of
grooves extending in the longitudinal direction on its cone surface is placed onto
the end of the mixing element which projects out of the mixer housing. A cap is
pushed over this atomizer element whose inner surface is likewise of conical
design so that it contacts the cone surface of the atomizer element. The grooves
consequently form flow channels between the atomizer element and the cap. The
cap 1s fixed to the nozzle body together with the atomizer element by means of a
retaining nut which is screwed onto the external thread of the nozzle body. The
nozzle body has a connection for compressed air. In operation, the compressed
air tflows out of the nozzle body through the flow channels between the atomizer
element and the cap and atomizes the material being discharged from the

mixing element.

Even if this apparatus has absolutely proved to be fully functional, its structure
1s very complex and the installation 1s complicated and/or expensive so that the

apparatus 1s 1n particular not very cost-effective with respect to the single use.

Starting from this prior art, it is therefore an object of the invention to propose a
particularly simple static spray mixer for the mixing and spraying of at least two
flowable components which i1s cost-effective in its manufacture and enables an

efficient mixing or thorough mixing and atomization of the components.

In accordance with the invention, a static spray mixer is therefore proposed for
the mixing and spraying of at least two flowable components, having a tubular,
one-piece mixer housing which extends in the direction of a longitudinal axis up
to a distal end which has an outlet opening for the components, having at least
one mixing element arranged 1in the mixer housing for the mixing of the

components as well as having an atomization sleeve which has an inner surface



10

15

20

25

CA 02711314 2010-07-23

In accordance with the invention, a static spray mixer is therefore
proposed for the mixing and spraying of at least two flowable components,
having a tubular, one-piece mixer housing which extends in the direction
of a longitudinal axis up to a distal end which has an outlet opening for
the components, having at least one mixing element arranged in the mixer

housing for the mixing of the components as well as having an

atomization sleeve which has an inner surface which surrounds the mixer
housing in its end region, wherein the atomization sleeve has an inlet for a
pressurized atomization medium. A plurality of grooves are provided in the
outer surface of the mixer housing or in the inner surface of the
atomization sleeve which respectively extend in the direction of the
longitudinal axis and through which the atomization medium can flow

from the inlet of the atomization sleeve to the distal end of the mixer

housing

A particularly simple structure of the static spray mixer results from these
measures without any concessions in the quality of the mixing or of the
atomization being necessary. The ideal use of the individual components
allows a cost-effective and economic manufacture of the spray mixers

which can moreover be carried out in an — at least largely — automated

manner. The static spray mixer in accordance with the invention generally

requires only three components, namely the one-piece mixer housing, the

atomizer sleeve and the mixing element, which can likewise be designed in
one piece. A considerable reduction in the complexity results tfrom this in
comparison with known apparatus and a substantially simpler

manufacture or installation.
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In particular to simplify the manufacture even further, it is advantageous

if the atomization sleeve is connected in a thread-free manner to the mixer

housing.

In a preferred embodiment, the mixer housing has a distal end region

which tapers toward the distal end and wherein the inner surface of the
atomization sleeve is designed for cooperation with the distal end region.

The atomization effect is improved by this tapering.

The outer surface of the mixer housing in the distal end region is

preferably designed at least partly as a frustoconical surface.

It has proved to be advantageous in this respect if the frustoconical

surface forms a cone angle with the longitudinal axis which amounts to at

least 10° and at most 45°.

To realize a uniform distribution of the atomization medium onto the
grooves, a ring space is preferably provided between the outer surtace of
the mixer housing and the inner surface of the atomization sleeve and is

in flow communication with the inlet of the atomization sleeve and with

the grooves.

So that the material being discharged from the outlet opening of the mixer

housing is atomized as homogenously as possible, it is preferred to

distribute the grooves uniformly over the outer surface of the mixer

housing.

It has proved to be advantageous with respect to the geometry of the

grooves if each groove has a depth in the radial direction which is smaller,

in particular at most half as large, as the extent of the respective groove in
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the direction perpendicular to the longitudinal axis and to the radial

direction.

Such embodiments are in particular preferred in which each groove has a

depth in the radial direction which increases toward the distal end of the

mixer housing.

[t is advantageous with respect to a particularly simple manufacture or

installation if the atomization sleeve is fastened to the mixer housing by

means of a sealing snap-in connection.

In a preterred embodiment, the mixer housing has a substantially
rectangular, preferably square, cross-sectional surface perpendicular to
the longitudinal axis outside the distal end region. The proven mixers

which are available under the brand name Quadro® can thereby be used

for the static spray mixer.

It is therefore also preferred that the mixing element is designed as

rectangular, preferably square, perpendicular to the longitudinal direction,

as is the case with the Quadro® mixers.

To ensure a reliable supply of the atomization medium, the inlet of the
atomization sleeve preferably has fixing means for a supply for the

atomization means.

It is advantageous with respect to a particularly simple and cost-etfective

manufacture if the mixer housing and/or the atomization sleeve are

injected molded, preferably from a thermoplastic.
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For the same reason, it is advantageous if the mixing element is designed in

one piece and is injection molded, preferably from a thermoplastic.

The invention will be explained in more detail in the following with reference
to an embodiment and to the drawing. There are shown in the schematic

drawing, partly in section:

Fig. 1: a longitudinal section of an embodiment of a static spray mixer in

accordance with the invention;

Fig. 2: a perspective representation of the embodiment of Fig. 1;

Fig. 3: a perspective sectional representation of the distal end region;

Fig. 4. a side view of the distal end region;

Fig. 5: a cross-section through the embodiment along the line V-V in
Fig. 4;

Fig. 6: a cross-section through the embodiment along the line VI-VI in
Fig. 4;

Fig. 7: a cross-section through the embodiment along the line VII-VII in
Fig. 4; and

Fig. 8: a cross-section through the embodiment along the line VIII-VIII 1n

Fig. 4.
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Fig. 1 shows a longitudinal section of an embodiment of a static spray

mixer in accordance with the invention which is designated as a whole by

the reference numeral 1. For better understanding, Fig. 2 shows a
perspective representation of this embodiment. The spray mixer serves for

the mixing and spraying of at least two flowable components.

Reference is made in the following to the case particularly relevant to
practice that precisely two components are mixed and sprayed. It is,

however, understood that the invention can also be used for the mixing

and spraying of more than two components.

The spray mixer 1 includes a tubular, one-piece mixer housing 2 which
extends in the direction of a longitudinal axis A up to a distal end 21. In
this respect, that end is meant by the distal end 21 at which the mixed
components is discharged from the mixer housing 2 in the operating state.
The distal end 21 is provided with an outlet opening 22 for this purpose.
The mixer housing 2 has a connection piece 23 at the proximal end, which
means that end at which the components to be mixed are introduced into
the mixer housing 2, and the mixer housing 2 can be connected to a
storage container for the components by means of said connection piece.
This storage container can, for example, be a two-component cartridge
known per se, can be designed as a coaxial cartridge or as a side-by-side
cartridge or can be two tanks in which the two components are stored
separately from one another. The connection piece is designed, depending
on the design of the storage container or of its outlet, e.g. as a snap-in

connection, as a bayonet connection, as a threaded connection or

combinations thereof.



10

15

20

25

30

CA 02711314 2010-07-23

At least one static mixing element 3 is arranged in a manner known per se
in the mixer housing 2 and contacts the inner wall of the mixer housing 2
so that the two components can only move from the proximal end to the
outlet opening 22 through the mixing element 3. Either a plurality of
mixing elements 3 arranged behind one another can be provided or, as in
the present embodiment, a one-piece mixing element which is preterably
injection molded and is made of a thermoplastic. Such static mixers or
mixing elements 3 are sufficiently known per se to the skilled person and

do not therefore require any further explanation.

Such mixers or mixing elements 3 are in particular suited such as are
sold under the brand name QUADRO® by the company Sulzer Chemtech
AG (Switzerland). Such mixing elements are described, for example, in the
already cited documents EP-A-O 749 776 and EP-A-O 815 929. Such a
mixing element 3 of the Quadro® type has a rectangular cross-section, in
particular a square cross-section, perpendicular to the longitudinal
direction A. Accordingly, the one-piece mixer housing 2 also has a
substantially rectangular, in particular square, cross-sectional surface

perpendicular to the longitudinal axis A, at least in the region in which it

surrounds the mixing element 3.

The mixing element 3 does not extend fully up to the distal end 21 of the
mixer housing 2, but rather ends at an abutment 25 (see Fig. 3). Viewed
in the flow direction up this abutment 25, the inner space of the mixer
housing 2 has a substantially square cross-section to the reception of the
mixing element 3. The inner space of the mixer housing 2 merges at this
abutment 25 into a circular cone shape, that is has a circular cross-

section and forms an outlet region 26 which tapers in the direction of the

distal end 21 and opens there into the outlet opening 22.
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The static spray mixer 1 furthermore has an atomization sleeve 4 which
has an inner surface which surrounds the mixer housing 2 in its end
region. The atomization sleeve 4 is designed in one piece and is preferably
injection molded, in particular from a thermoplastic. It has an inlet 41 for
a pressurized atomization medium which is in particular gaseous. The
atomization medium is preferably compressed air. To ensure a secure
introduction of the compressed air into the atomization sleeve 4, the inlet
41 has fixing means 42 for the supply of the compressed air, hear a
thread, onto which the connection of a compressed air hose can be
screwed. Other fixing means 42 are naturally also possible such as a
riffling, a clip, a clamping connection or a crimped connection, a bayonet
connection or similar. The inlet 42 can be designed for all known

connections, in particular also for a Luer lock.

To enable a particularly simple installation or manufacture, the
atomization sleeve 4 is preferably connected to the mixer housing in a
thread-free manner, in the present embodiment by means of a snap-in
connection. For this purpose, a flange-like raised portion 24 is provided at
the mixer housing 2 (see Fig. 3) and extends over the total periphery of the
mixer housing 2. A peripheral groove 43 is provided at the inner surface of
the atomization sleeve 4 and is designed for cooperation with the elevated
portion 24. If the atomization sleeve 4 is pushed over the mixer housing 2,
the elevated portions 24 snaps into the peripheral groove 43 and provides
a stable connection of the atomization sleeve to the mixer housing 2. This
snap-in connection is preferably designed in a sealing manner so that the
atomization medium, here the compressed air - cannot escape through

this connection made up of the peripheral groove 43 and the elevated

portion 24.
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It is naturally also possible to arrange additional sealants, for example an

O ring, between the mixer housing 2 and the atomization sleeve 4.

Alternatively to the embodiment shown, it is also possible to provide a
peripheral groove at the mixer housing 2 and to provide an elevated

portion which engages into this peripheral groove at the atomization sleeve

4.

In accordance with the invention, a plurality of grooves 5 are provided in
the outer surface of the mixer housing 2 or in the inner surface of the
atomization sleeve 4 which respectively extend in the direction of the
longitudinal axis A and through which the atomization medium can flow

from the inlet 42 of the atomization sleeve 4 to the distal end 21 of the

mixer housing 2.

The term "in the direction of the longitudinal axis A" also means that the
respective groove 5 can be curved, for example designed in arcuate form. It
is therefore not necessarily the case that each of the grooves 5 has to

extend in a straight line in the direction of the longitudinal axis A or

toward the longitudinal axis A.

Reference is made in the following to the case that the grooves 5 are only
provided in the outer surface of the mixer housing 2. It is, however,
understood that the grooves 5 can also be provided in analogously the

same manner alternatively or additionally in the inner surface of the

atomization sleeve 4.

Reference is made to Figures 3 to 8 for the detailed description of the
grooves 5 and of the atomization sleeve 4. Fig. 3 shows a perspective

sectional representation of the end region of the static spray mixer, Fig. 4
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a side view. Figs. 5 - 8 each show a cross-section perpendicular to the
longitudinal axis A, and indeed Fig. 5 along the line V-V in Fig. 4: Fig. 6
along the line VI-VI; Fig. 7 along the line VII-VII and Fig. 8 along the line
VII-VIII in Fig. 4.

The mixer housing 2 has a distal end region 27 which tapers toward the

distal end 21. The outer surface of the mixer housing in the distal end
region 27 is in particular designed at least partly as a frustoconical
surface. The cone angle a which the outer surface of the mixer housing 2
forms in the distal region 27 with the longitudinal axis A amounts to at
least 10° and at most 45°. This cone angle a is generally different from,
and specifically smaller than, the cone angle at which the starting region

26 tapers in the inner space of the mixer housing 2.

The inner surface of the atomization sleeve 4 is designed to cooperate with
the distal end region 27. In the region at the distal end 21 of the mixer
housing 2 designated by K, the inner surface of the atomization sleeve 4 is
likewise designed as a frustoconical surtace which has the same cone
angle a as the outer surface of the mixer housing 2 in this region K. In the
region K, the inner surface of the atomization sleeve 4 and the outer
surface of the mixer housing 2 contact one another tightly and sealingly so
that, in this region K, the grooves 5 in the outer surtace of the mixer

housing 2 each form a separate flow channel (see Fig. 5).

Upstream of the region K, the inner surface of the atomization sleeve 4 is
first still frustoconical, but has a larger cross-section than the outer
surface of the mixer housing 2 so that a ring space 6 exists between the
outer surface of the mixer housing 2 and the inner surface of the atomizer
sleeve 4 (see Fig. 7). The ring space 6 is in flow communication with the

inlet 41 of the atomizer sleeve 4. Further upstream, the inner surface of
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the atomization sleeve 4 merges into a substantially circular cylindrical
form, with the ring space 6 also existing here. The ring space 6 is bounded

on its side remote from the distal end 21 by the elevated portion 24 which
sealingly engages into the peripheral groove 43.

The grooves, there are eight grooves 5 in this embodiment, are distributed
uniformly over the outer surface of the mixer housing 2. It has proved to
be advantageous with respect to an atomization of the mixed components
being discharged from the outlet opening which is as complete and as
homogeneous as possible if the compressed air flows generated by the
grooves 5 are shallow with respect to the radial direction, that is do not
have any extent which is too big in the direction perpendicular to the

longitudinal axis A.

A geometry of the grooves 5 suitable for this can easily be recognized in
Figs. 5 to 7. The grooves 5 in the outer surface of the mixer housing 2 are
characterized by two dimensions, namely their extent in the radial
direction designated as the depth T, with a direction standing
perpendicular on the longitudinal axis A being meant by the radial
direction which faces outwardly radially from the longitudinal axis A, and
its extent B in the direction perpendicular to the longitudinal axis A and to
the radial direction. The depth T of each groove 5 is preferably smaller
than, in particular at most half as large as, the extent B in the direction at
the same point perpendicular to the longitudinal axis A and to the radial
direction. The depth T is specifically preferably respectively approximately

a third of the extent B.

A further advantageous measure is the fact that, if the grooves 5 are each

designed so that their depth T increases, viewed in the flow of direction,
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that is toward the distal end 21. This feature can be recognized by a

comparison of Figs. 5 - 7.

Many other embodiments are naturally possible with respect to the
geometry and to the extent of the grooves 5. The grooves 5 can also be
optimized with regard to the special application case with respect to their

number, their extent and their dimensions.

A further variant is the fact that the flange-like elevated portion 24, which
can best be recognized in Fig. 3, does not extend in a throughgoing
manner over the total periphery of the mixer housing 2, but rather two
pairs of flange-like elevated portions exist which are oftset to one another
with respect to the direction fixed by the longitudinal axis A. An elevated
portion provided at the upper side and an elevated portion provided at the
lower side of the mixer housing 2 in accordance with the illustration of
Fig. 3 then form a pair of the elevated portions; the other pair is formed by
an elevated portion provided at the front side and an elevated portion
provided at the rear side. Each of the individual elevated portions extends
in each case at most over one side of the periphery or, with a circular
embodiment, over at most 90° (a quarter) of the periphery. The pair on the
upper side and the lower side is in this respect offset to the pair on the
front side and rear side with respect to the direction defined by the
longitudinal axis A, that is the first named pair is located, for example,
closer to the distal end 21 of the mixer housing 2 than the last named
pair, with the elevated portions belonging to the same pair each being
provided at the same distance from the distal end 21. Accordingly, the
peripheral groove 43 does not extend over the total inner periphery of the
atomization sleeve 4, but rather two part grooves are provided which are
offset by 180° to one another and whose length in the peripheral direction

is in each case at most as large as the length of an individual elevated
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portion. In this embodiment, the atomization sleeve can be pushed onto
the mixer housing in two different orientations rotated by 90° with respect
to one another. In the one orientation, the part grooves snap into the first
pair of elevated portions; in the other orientation, they snap into the
second or other pair of elevated portions. The size or the flow cross-section
of the ring space 6 or of the grooves 5 can be changed by this measure so

that different flows can be set for the atomization medium.

In operation, this embodiment works as follows. The static spray mixer is
connected by means of its connection piece 23 to a storage vessel which
contains the two components separate {from one another, for example with
a two-component cartridge. The inlet 41 of the atomization sleeve 4 is
connected to a source for the atomization medium, for example to a
compressed air source. The two components are now dispensed, move into
the static spray mixer 1 and are there intimately mixed by means of the
mixing element 3. After flowing through the mixing element 3, the two
components move as a homogeneously mixed material through the outlet
region 26 of the mixer housing 2 to the discharge opening 22. The
compressed air flows through the inlet 41 of the atomization sleeve 4 into
the ring space 6 between the inner surtface of the atomization sleeve 4 and

the outer surface of the mixer housing 2 and from there through the

grooves 5 which form flow channels to the distal end 21 and thus to the
outlet opening 22 of the mixer housing 3. They here impact onto the
mixed material being discharged through the outlet opening 22, atomize it
uniformly and transport it as a spray jet to the substrate to be treated or
to be coated. Since the dispensing of the components from the storage
vessel takes place with compressed air or supported by compressed air in

some applications, the compressed air can also be used for the

atomization.
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A particular advantage of the static spray mixer 1 in accordance with the
invention is to be seen in its particularly simple construction and
manufacture. In principle, only three parts are required in the
embodiment described here, namely a one-piece mixer housing 2, a one-
piece mixing element 3 and a one-piece atomization sleeve 4, with each of
these parts being able to be manufactured in a simple and economic
manner by means of injection molding. The particularly simple
construction also enable an - at least largely - automated assembly of the

parts of the static spray mixer 1. In particular no screw connections of

these three parts is necessary.
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CLAIMS:
1. A static spray mixer for the mixing and spraying of at least two

flowable components, the static spray mixer comprising: a tubular,
one-plece mixer housing which extends in the direction of a
5 longitudinal axis up to a distal end which has an outlet opening for the

components; at least one mixing element arranged in the mixer
housing for the mixing of the components; and an atomization sleeve
which has an inner surface which surrounds the mixer housing in its
end region, wherein the atomization sleeve has an inlet for a

10 pressurized atomization medium, wherein a plurality of grooves are
provided in the outer surface of the mixer housing or in the inner
surface of the atomization sleeve which respectively extend in the
direction of the longitudinal axis and through which the atomization
medium flows from the inlet of the atomization sleeve to the distal end

15 of the mixer housing.

2. A static spray mixer in accordance with claim 1, wherein the

atomization sleeve 1s connected in a thread-free manner to the mixer

housing.
20
3. A static spray mixer in accordance with claim 1 or claim 2, wherein the
mixer housing has a distal end region which tapers toward the distal
end and wherein the inner surface of the atomization sleeve is
designed for cooperation with the distal end region.
29

4. A static spray mixer in accordance with claim 3, wherein the outer
surface of the mixer housing in the distal end region is designed at

least partly as a frustoconical surface.



10

15

20

29

10.

CA 02711314 2016-12-22

23598-100

17

A static spray mixer in accordance with claim 4, wherein the
frustoconical surface forms a cone angle with the longitudinal axis

which amounts to at least 10° and at most 45°.

A static spray mixer in accordance with any one of claims 1 to 5,
wherein a ring space is provided between the outer surface of the
mixer housing and the inner surface of the atomization sleeve and 1s in

flow communication with the inlet of the atomization sleeve and with

the grooves.

A static spray mixer in accordance with any one of claims 1 to 6,
wherein the grooves are distributed uniformly over the outer surtace of

the mixer housing.

A static spray mixer in accordance with any one of claims 1 to 7,
wherein each groove has a depth in the radial direction which 1s
smaller than the extent of the respective groove in the direction

perpendicular to the longitudinal axis and to the radial direction.

A static spray mixer in accordance with claim 8, wherein the depth 1s
at most half as big as the extent of the respective groove 1n the
direction perpendicular to the longitudinal axis and to the radial

direction.

A static spray mixer in accordance with any one of claims 1 to 9,
wherein each groove has a depth in the radial direction which

increases toward the distal end of the mixer housing.
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A static spray mixer in accordance with any one of claims 1 to 10,
wherein the atomization sleeve is fastened to the mixer housing by

means of a sealing snap-in connection.

A static spray mixer in accordance with any one of claims 1 to 11,
wherein the mixer housing has a substantially rectangular cross-
sectional surface perpendicular to the longitudinal axis outside the

distal end region.

A static spray mixer in accordance with claim 12, wherein the mixer

housing has a square cross-sectional surface.

A static spray mixer in accordance with any one of claims 1 to 13,
wherein the mixing element i1s designed rectangular perpendicular to

the longitudinal direction.

A static spray mixer in accordance with claim 14, wherein the mixing

element 1s designed square.

A static spray mixer in accordance with any one of claims 1 to 15,
wherein the inlet of the atomization sleeve has fixing means for a

supply for the atomization means.

A static spray mixer in accordance with any one of claims 1 to 16,

wherein at least one of the mixer housing and the atomization sleeve

are 1njection molded.
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19.

20.

19

A static spray mixer in accordance with claim 17, wherein at least one

of the mixer housing and the atomization sleeve are injection moulded

from a thermoplastic.

A static spray mixer in accordance with any one of claims 1 to 18,

wherein the mixing element is designed in one piece and is injection
molded.

A static spray mixer in accordance with claim 19, wherein the mixing

element 1s injection moulded from a thermoplastic.
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