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Mixer Element for a Mixer for Multi-Component Pastes, and Mixer using the same

Background of the Invention

The present invention relates to a mixer element for a mixer for multi-componeat pastes, and

a mixer using the same.

Pasty multi-component masses, such as dental impression masses, are produced by means of
mixing devices in which the individual components of the mass are simultaneously supplied
from separate cartridge cylinders to a mixer which dispenses the mixed paste from a front end.
The mixer may be a static mixer or a dynamic mixer (having a rotary mixer element). The
paste exiting from the front end of the mixer may be supplied directly onto an impression

spoon.

Examples of dynamic mixers are found in, e.g., WO 00/21652, EP-A-1 149 627, US-A-5 249
862 or DE-U-297 05 741. These known dynamic mixers, have as their rear end (inlet side) a
central hexagonal opening for coupling to a drive shaft for rotating the inner body of the
mixer, and further two additional inlet connectors for feeding the components which are to be

mixed.

Depending on the viscosity and mixing ratio, the fact that the pressure builds up differently in
the individual cartridge cylinders at the start of the device may cause the components to reach
the mixer at different times. In such a case, the first length of paste exiting from the mixer has
a mixing ratio which differs from a desired value and may therefore cure less perfectly or

more slowly, or have other undesired properties.

US-A-6 244 740 suggests a mixer {or producing multi-component pastes. This dynamic mixer
contains a deviating channel provided between the inlet opening for the component of the
larger volume proportion and the mixing chamber, in order to delay the feed of this
component with respect to the other component. The presence of such a deviating channel
causes all components to enter the mixing chambers simultaneously, thereby obtaining a paste

which has the desired mixing ratio from the start.
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Summary of the Invention

It is an object of the present invention to provide a mixer element for a mixer for multi-
component pastes, which permits the production of a pasty mixture that has a desired mixing

ratio from the start, without generating waste volume of the mixed components.
It is another object of the present invention to provide a mixer using said mixer element.

These objects are achieved with a mixer element and a mixer, respectively, having the features

a4 specified in the claims.

According to a first aspect, the present invention provides a mixer element for a mixer for
producing a paste by mixing components, said mixer comprising & mixing chamber, said
mixer element comprising a body portion comprising a longitudinal axis extending from a rear
end to a front end of said body portion, mixing means provided at said body portion, and
closure elements for closing inlet openings to said mixing chamber, said closure elements

being arranged at said rear end of said body portion adjacent to said inlet openings.

Preferably, the closure elements extend axially from the body portion. It is furthermore
preferred that the closure elements comprise a cross-section being larger than the cross-section

of the inlet openings, More preferably, the closure clements are provided in the form of

paddles, more preferably mixing paddles. The closure elements providc a paste-tight closing

of the inlet openings in order to prevent undesired entry of paste into the mixing chamber.

In cases where two components are to be mixed by the mixer element, two closure elements,

for example mixing paddles, are provided that are preferably arranged opposite to each other.
Preferably, the body portion is rotatable about its longitudinal axis. It is also preferred that the

body portion comprises an opening, mote preferably a hexagonal opening, at its rear end for

engagement to a complementarily formed end of a drive shaft.,

The mixing means provided at the body portion are preferably formed by mixing vanes or
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mixing blades, respectively.

The mixer element preferably further comprises one or more wiper arms being integrally
formed at the rear end of the body portion for culling up the component strands as they are
supplied through the inlet openings.

In order to avoid that the mixer element turns around during packaging, transportation or
handling, the mixer element preferably comprises a locking element, more preferably with a
predetermined breaking point, being located at said body portion for preventing undesired

movement or rotation of said mixer element.

According to a second aspect, the present invention provides a mixer for preducing a paste by
mixing components. The mixer comprises a housing having a longitudinal axis, a rear end
provided with separate inlet openings for each of said components, and a front end provided
with a discharge opening, & mixing chamber formed in said housing, and a mixer element
according to the first aspect of the present invention provided in said mixing chamber, said

mixer element being supported in the housing for rotation about said longitudinal axis.

Preferably, the housing comprises a terminating plate closing the housing at its rear end.
Preferably, the terminating plate comprises inlet pipes by which the mixer may be coupled to
the front end of a cartridge placed in a dispensing apparatus. Said inict pipes form inlet
openings to the mixing chamber. Preferably, the inlet pipes or inlet openings, respectively,

have difforent sizes in order to provide mixing ratios different from 1:1.

More preferably, the terminating plate comprises an engagement element corresponding to
said locking element of said mixer element. Most preferably, this engagement element
prevents movement of the mixer element until a predetermined bresking point is reached, and

the locking element is broken off of the mixer element.
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Brief description of the drawings

Fig. 1 is a perspective view of the mixer element according to the present invention, from

below, the closure elements closing the inlet openings;

Fig.2 is a perspective view of the mixer element of the present invention, from below, the

inlet openings being open;

Fig. 3 is a perspective view of the mixer element according to the present invention with the

terminating plate of the mixer according to the present invention; and

Fig. 4 shows an axial section through a mixer according to the present invention.

Detailed description of a preferred embodiment

The mixer 100 shown in Fig. 4 includes a housing 101 which has a mixing chamber 107
which is eylindrical throughout its principa! part. The housing 101 has a longitudinal axis, a
rear end 102 and a front end 105. At the rear end, the housing 101 is formed by a terminating
plate 108 forming the rear wall of the housing 101. Furthermore, the mixer 100 shown in Fig.
4 comprises a mixer element 10 supported by the housing 101, in particular by the terminating
plate 108. A hexagonal opening 16 is provided at the rear end 12 of the mixer element 10 for
coupling to a drive shaft (not shown). The mixer element 10 is supported within the housing

101 for rotation about the longitudinal axis of the mixer element 10.

The terminating plate 108 has two rearward extending inlet pipes 103, 104, by which the
mixer 100 may be coupled to the front end of a cartridge placed in a dispensing apparatus (not
shown). In the embodiment illustrated, the mixer 100 is assumed to be adapted for producing
a dental impression mass which is mixed, for example, from a pasty base substance and a
catalyst substance at a specific ratio. To this end, the inlet pipe 103 and the inlet pipe 104 for

the base substance and for the catalyst, respectively, have a cross-section area that provides

the desired mixing ratio.

The two rearwardly projecting inlet pipes 103, 104 are integrally formed with the terminating
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plate 108 at positions off-set from the center bore. Preferably, the inlet pipes are positioned
opposite to each other with regard to the center axis. The inlet pipes are adapted for heing
directly inserted into outlet openings of cartridges which contain the components to be mixed.
Preferably, the outer surfaces of the pipe sockels are conically formed with a rearward
tapering (as shown in Fig. 3) to provide a sufficient seal in the inlet pipes and the outlet

openings of the cartridges.

In Fig. 3, the inlet pipes are shown with different internal cross-sections to illustrate a case in

which two componente are to be mixed at a ratio different from 1:1.

At the front end 105 of the mixer 100, a discharge opening 106 is provided for dispensing the

mixed paste,

At the side of the terminating plate 108 facing the mixing chamber 107, the inlet pipes 103,
104 have inlet openings 109, 110. _
In a preferred embodiment, the mixer identified by numeral 100 consists of three molded
synthetic resin parts, namely the housing 101, the terminating plate 108 and the mixer element
10.

The terminating plate 108 is further provided with a central bore in which the hollow core or
body portion, respectively, of the mixer element 10 is rotatably supported. As shown in Fig. 3,
the end of the core of the mixer element 10 extends through the terminating plate 108 and has

said hexagonal recess for engagement by the complementarily formed end of a drive shaft.

The mixer element 10 according to the present invention is shown in Figs 1 to 3. The mixer
element 10 comprises a body portion 11 extending along the longitudinal axis of the mixer
element 10. The body portion 11 comprises a rear end 12 and a front end 13 (see Fig. 3). In
the embodiment shown in Fig. 3, a plurality of mixing vanes 14 are located along the body
portion 11 as known in the art. Preferably, the mixer vanes are integrally formed on the outer
surface of the core of body portion 11 of the mixer clement 10. As shown in Fig, 4, the mixing
vanes 14 are provided within the cylindrical portion of the mixing chamber 107 and end short

of the internal chamber wall.
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At its rear end, the mixer element 10 comprises closure elements. In the embodiment shown
in Figs 1 and 2, two closure elements in the form of mixing paddles 15 are provided. In Figs.
1 to 3, in addition to the mixer element 10 according to the present invention, the terminating
plate 108 is shown in order to facilitate explanation of the localion of the closure elements
{mixing paddles 15) in relation to the housing of the mixer 100. As explained above, the
terminating plate 108 comprises inlet openings 109, 110, and the closure elements 15 are
arranged adjacent to said inlet openings 109, 110 for closing said inlet openiﬁgs 109, 110. Fig.
1 shows the mixer element 10 in a position in which the inlet openings 109, 110 are tightly
closed by the mixing paddles 15. Fig. 2 shows the mixer element 10 in a different rotational
position with the inlet openings 109, 110 of the tcrminating plate 108 being uncovered or

open, respectively.

In the embodiment shown in Figs 1 and 2, the mixing paddles comprise a circular disc-shaped
ﬁonion 151 that effectively and tightly closes the inlet openings 109, 110 once the closure
clements 15 cover the inlet openings 109, 110, and a paddle-shaped portion 15;. Preferably,
the cross-section of the disc-shaped portion 15| is larger than the cross-section of the inlet

openings 109, 110 in order to provide an efficient closure.

The paddle-shaped portion 157 connects the disc-shaped portion 15 to the body portion 11,
In the preferred embodiment shown in the Figures, the paddle-shaped portion 15 has a
thickness along the longitudinal direction of the mixing ¢lement, i.e., perpendicular to the
terminating plate 108, that varies along the widlh of the portion 157. For example, the

thickness of the upper paddle-shaped portion 159 shown in Fig, 1 is less at the right-hand side
of the portion 157 and increases towards the left-hand side of portion 15;.

Furthermore, as shown in Figs 1, 2 and 4, the outer edges of portions 155 (i.e., the edge that is
denoted by reference numeral 157 in Fig. 1) is angled with respect to the axial edges. This
facilitates rotation of the paddles 15 since resistance against the paste in the mixing chamber
is thus reduced.

During assembly procedure, the mixing paddles 15 are arranged in line with the inlet openings

109, 110, so that the mixer 10 has closed inlets after connecting the mixer 10 with the
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cartridge front end of the bags containing the components to be mixed. Once the dispensing
apparatus containing the cartridges gets a trigger or start signal, the driving application
plunges generate paste pressure due to the closed inlet openings 109, 110. When the
increasing pressure mests a defined or predetermined pressure level, the drive shaft connected
to the mixer element 10 starts rotating. Thus, the mixer element moves from the position
shown in Fig. 1 to the position shown in Fig. 2, und paste is able to flow into the mixing

chamber directly without any time delay.

According to a preferred embodiment of the present invention, the increasing pressure can be
used to initiate a signal to the dispensing apparatus to change from the fast plunger drive

mode (to reach the end of the component bags) into the slow application drive mode.

The mixer element 10 shown in Figs 1 and 2 further comprises a pluralify of wiper arms 18
(two wiper arms 18 are shown in the Figures) that are integrally formed at the rear end of the
body portion 11 of the mixer element 10. Each wiper arm 18 is preferably formed with a
cutting edge at the side with leads when the mixer element 10 rotates. Starting from the
cutting edge, each wiper arm 18 forms a forwardly rising inclined surface which assists in

moving of the components in the discharging direction.

The cutting edges of the wiper arms 18 engage the inner surface of terminating plate 108 and
serve o cut up the component strands as they enter the mixer housing via the inlet pipes 103,
104, The fact that the strands arc immediately wiped off and cut up is advantageous because it
guarantees a clear severing of the component strands in virtually any position, when the mixer

10 is removed from the cartridges.

A further preferred feature of the mixer element 10 of the present invention is shown in Fig. 3.
In order to ensure that the mixer element does not rotate during packaging, transportation, or
handling (which is important to aveoid that a wrong signal is given to the dispensing
apparatus), a locking element 17, for example in the form of a nipple or small plate, is
provided at the rear end of the body portion 11 of the mixer element 10. At a complementary
position, the terminating plate 108 comprises an engagement element, for example to parallel
locking ribs 111 that hold the locking element 17 in place. As shown in Fig, 3, the locking

element 17 is provided at the circumferential surface of the body portion 11 in the form of a
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circular disc that engages {wo parallel ribs 111 which are spaced from each other. The
distance between the ribs 111 comresponds to the diameter of the disc 17. Thus, the mixer
clement is blocked from rotation. However, the locking element 17 comprises a

predetermined breaking point so that it breaks away when the drive shaft of the dispensing

apparatus start rotating.

This locking element/engagement element arrangement is furthermore advantageous in the
assembly procedure because it allows placing the mixer element 10 into the housing 101 of

the mixer 100 at a predetermined position.

The present invention is also applicable to mixers for producing a paste from more than two
components. In such a case, closure elements like mixing paddles 15 may be provided
between two or more inlet pipes/inlet openings to ensure that all components reach the mixing

chamber 107 substantially simultaneously.

The present invention is advantageous in various aspects. Firstly, there is no need for a
deviation channel for one of the components in order to guarantee that all components enter
the mixing chamber simultaneously. Secondly, increasing paste pressure can be used to
provide drive information to the dispensing apparatus, for example to change the speed level
of the plungers. Finally, the assembly of the entire mixer can be simplified in that the mixer

element is placed into the mixing chamber at a defined position,
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1. A mixer element for a mixer for producing a paste by mixing components, said mixer
comprising a mixing chamber, said mixer element comprising:
a body portion comprising a longitudinal axis extending from a rear end to a
front end of said body portion,
mixing means provided at said hody portion; and
closure elements for closing the inlet openings to said miXing chamber, said
closure elements being arranged at said rear end of said body portion adjacent to said

inlet openings, and wherein said closure elements are provided in the form of paddles.

2. The mixer element of claim 1, whercin the paddles comprise a circular disc-shaped
portion for closing the inlet openings and a paddle-shaped portion connecting the disc-

shaped portion with the body portion.

3. A mixer for producing a paste by mixing components, said mixer comprising:

a housing, having a longitudinal axis, a rear end provided with separate inlet
openings for each of said components, and a front end provided with a discharge
opening;

a mixing chamber formed in said housing and having an entry side facing said
rear end of said housing; and

a mixer element according to claim 1 provided in said mixing chamber, said

mixer element being supported in said housing for rotation about said longitudinal
axis.

The present invention relates to a mixer element for a mixer for producing a paste by mixing
components, said mixer comprising a mixing chamber. The mixer element comprises a body
portion comprising a longitudinal axis extending from a rear end to a front end of said body
portion, mixing means provided at said body portion, and closure elements for closing the
inlet openings to said mixing chamber. The closure elements are arranged at said rear end of

the body portion adjacent to the inlet openings, and provide a paste-tight closure.



Viv 7

JP 2005-59004 A 2005.3.10

gooad




	bibliographic-data
	abstract
	claims
	description
	drawings
	overflow
	foreign-language-body

