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(54) Title: DUAL COMPONENT DISPENSER

(57) Abstract: A dual component dispenser for simultaneous delivery of two fluid products at a preset ratio, comprising a cylin-
drical container having in series a front (28) and a back chamber (30) in axial alignment, each of said chambers (28, 30) having an
interior volume being defined by a fixed front wall (11, 24), side walls (12, 14), and a plunger (20, 22). The plungers (20, 22) are
formed such that they are slidably movable inside the side walls (12, 14) of their respective chambers, wherein movement of the
back plunger (22) effects synchronous movement of the front plunger (20). The dispenser further comprising a nozzle (10) attached
to the front wall (11) of the front chamber (28) and a conduit (26) within the container for conveying the content of the back chamber
(30) directly to the nozzle (10). The conduit (26) is a cylindrical telescopic tube consisting of a front inner tube (16) and a back inner

tube (18).



WO 2008/109130 PCT/US2008/002996

DUAL COMPONENT DISPENSER

The present invention relates to a dual component dispenser according to the
preamble of claim 1.

5  There are many types of dispensers that are available for dispensing a plurality of
components. These fluid components include chemically reactive resins, resins
and hardener, various sealants, caulks, and even toothpaste, etc. Thisis
currently accomplished by a variety of means including concentric tubes and
side-by-side tubes, both requiring a special dispensing "gun”. What is desirable is

10 asystem which requires only the same gun as for a single component tube.

U.S. Patent 5,954,236 describes a segmented tube in which only the connected
plungers move to discharge the fluid products. U.S. Patent 5,310,091 describes
a tube within a tube where the sidewall of the moveable back tube pushes the
front plunger. U.S. Patent 4,220,261 is nearly identical in mechanical action

15 except the two tubes telescope as the fluid product is discharged.

U.S. Patent 4,220,261 has not been commercially used because telescoping
action presented storage issues. One design (U.S. Pat. 5,310,091) has attained
commercial use but suffers from high friction and low volume as well as the
inability to deliver different ratios of the fluid products. Another such solution (U.S.
20 Patent 5,954,2326) has overcome those restrictions, but has not been accepted
in the market because of potential difficulties in creating tight seals and the
distribution of intemal hydrostatic forces. Each of the aforementioned solutions
suffers from difficulties in moulding the dispenser parts which also makes them
expensive to manufacture. Various others have attempted to use flexible intemal
25 dispenser parts, but discharge ratios are not consistent.

Itis therefore an object of the invention to provide a dual component dispenser
that allows a first fluid product contained in the first chamber to be maintained
separate from a second fluid contained within a second chamber and dispensed
simultaneously together with a single discharge nozzle.
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Itis another object of the invention to provide a dual product dispenser that
discharges two products in a preset ratio through the nozzle.

Itis another object of the invention to provide a dual product dispenser that
allows one force to be applied at the rearward chamber to synchronously
dispense both products from their respective chambers by use of a
standard dispensing gun as used e.g. for single component dispensers.

It is another object of the invention to provide a dual product dispenser that allows
filling the void between the tube separator and the front plunger when discharging
the fluid products.

Aforementioned objectives are solved by a dual component dispenser having the
features of claim 1. Preferred embodiments of the inventive dispenser are
disclosed in the dependent daims.

The inventive dispenser may be filled with two separate fluid components or
products and allows them to be discharged synchronously in a preset ratio and
be mixed within a nozzle of the dispenser while discharging them.

A dual component dispenser according to the invention is for simultaneous delivery
of two fiuid products at a preset ratio. The dispenser comprises a cylindrical
container having in series a front and a back chamber in axial alignment. Each of
said chambers has an interior volume being defined by a fixed front wall, side
wallls and a movable rear wall. The fixed front wall of the front chamber may be
constructed in one piece with the nozzle. The side walls preferably are formed by
cylindrical tubes, in particular by two tubes in series, so called front and back
tubes. The movable rear walls preferably are plungers and are formed such that
they are slidably movable inside the side walls or tubes of their respective
chambers. The movement of the rear wall of the back chamber effects
synchronous movement of the rear wall of the front chamber. A nozzle is attached
to the front wall of the front chamber. The nozzle surrounds at least one port in the
front wall of the front chamber. The dispenser further comprises a conduit within
the container for conveying the content of the back chamber directly to the nozzle.



WO 2008/109130 PCT/US2008/002996

10

15

20

25

-3-

The conduit is a cylindrical telescopic tube consisting of a front inner tube and a
back inner tube. The dispenser also comprises a flow connection to allow
discharge of the content of the back chamber into the back inner tube. The front
inner tube is placed between the fixed front walls of the front and back chambers.
The fixed front wall of the back chamber is also designated as tube separator. The
tube separator advantageously is placed or formed half length of the container.
The back inner tube is rigidly fixed between the movable rear walls or plungers,
whereby the tube separator has an aperture, the so called separator hole, to
slidably engage the back inner tube. The front plunger also has an aperture, the
so called front plunger hole, constructed to slidably engage the front inner tube for
movement thereon.

In a preferred embodiment the nozzle surounds two ports, one for discharging
the content of the front chamber and one for discharging the content of the back
chamber. The nozzle may also surround only one port, where the conduit ends in
this port and where the cross-sectional area of the port is larger than that of the
conduit thus allowing the content of the front chamber to be discharged through
the opening between the conduit and the inner surface of the one port.

In a prefemed embodiment the flow connection consists of at least one aperture in
the backside of the back inner tube. This aperture may have any cross-sectional
shape, in particular may be an opening or hole having a circular or polygonal
cross-section, or may be a slit. In particular, the flow connection may consist of an
aperture in the cylindrical shell of the back inner tube. The flow connection may
also comprise connection channels within the movable rear wall of the back
chamber which are formed such that the content of the back chamber can be
discharged through the connection channels to the back inside of the back inner
tube. In another preferred embodiment the flow connection may comprise flow
channels in the back plunger and additionally also at least one aperture in the
cylindrical shell of the back inner tube.



WO 2008/109130 PCT/US2008/002996

10

15

20

25

-4-

Preferaly, the front and back inner tubes are placed coaxially, and the inner tubes
are formed such that the back inner tube is slidably and sealingly movable over
the front inner tube.

The front inner tube preferably is positioned in axial alignment with the nozzle. In
particular, the front inner tube may pass through the at least one port in the front
wall of the front chamber.

In a preferred embodiment, at least some of the dispenser parts movable to each
other are provided with sealing means between their comesponding sliding

surfaces.

Preferably, the front inner tube forms a stationary part of the conduit and is rigidly
coupled to the nozze, or is foormed in one piece with the nozzle. The forming in one
piece may be effected by moulding technique.

In a further prefermed embodiment, the side walls of the container include an
aperture, a so called breather hole, located between the rear wall of the front
chamber and the front wall of the second chamber for allowing air to flow

. therebetween upon filling or discharging the components, i.e. the breather hole

allows to fill or discharge air into or from the void created between the front plunger
and the tube separator during filling or discharging the content of the chambers.

The container preferably is in the form of a circular hollow cylinder where the
cylinder shell foms the side walls of the front and back chambers. The front and
back chambers may have an approximately equal cross-sectional area. In another
embodiment, the front and back chambers may have different cross-sectional
areas to allow a specific ratio of the contents of the front and back chambers to be
discharged.

Preferably, the nozze is located in axial alignment with the central axis of the
container. The nozzle may be a static mixer nozze. The nozzle may also be a
needle, in particular for medical applications.
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The front and back inner tubes preferably each having a circular cross-section.

The front wall of the back chamber, i.e. the tube separator, preferably is rigidly
attached to the side wallls at halfHength of the container. In another preferred
embodiment, the tube separator may also be formed in one piece with the side
walls, in particular with the side walls of the back chamber.

Preferably, the front and rear walls, the side walls, the nozzle and the front and
back inner tubes are formed from a material selected from the group consisting of
glass, plastic, fluoroplastic material, polymer, metal, and metallic alloys.

In a preferred embodiment the back inner tube and the rear wall of the back
chamber are formed in one piece, e.g. by a moulding technique.

In a still another preferred embodiment the back inner tube and the rear wall of the
front chamber are formed in one piece, e.g. by moulding technique.

In accordance with the present invention, there is provided a dual component
dispenser that is simple in design and economical to manufacture. Preferably,
the container of the dispenser would consist of a segmented tube with two
separate chambers containing the two components. A conduit would allow fluid
communication between the second chamber and a nozzle that also receives
fluid from the first chamber. One part of the conduit, namely the back inner tube,
also serves as the connecting member of the plungers which allows
synchronous discharge of the two components. Additionally, the ratio of the
components could be varied by changing the ration of the diameters of the
first and second chambers.

Present invention is exemplified by reference to the accompanying drawings:
Figure 1 is an exploded view of an inventive dual product dispenser.

Figure 2 is a longitudinal section view through an inventive dual product
dispenser in a full position.
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Figure 3 is a longitudinal section view through an inventive dual product
dispenser in a partially dispensed position.

Figure 4 is a longitudinal section view through an inventive dual product

dispenser in an empty position.
Fig. 5 shows a partially exploded view of a preferred embodiment.

Figures 1 shows a dual product dispenser comprising two tubes 12, 14,
where only one half shell of each tube is shown.

The dual product dispenser preferably comprises four moulded parts.
The first part comprises a nozzle 10 having a back product port 34 and
a front product port 36, a fixed front wall 11, a front tube 12 and a front
inner tube 16. The fixed front wall 11 exhibits two through holes 50, 51
where through hole 50 encompasses the front inner tube 16, or the
front inner tube 16 is sealingly attached to the inner circumference of
the through hole 50, or the fixed front wall 11 and the front inner tube
16 are formed in one piece having a through hole 50 connecting the
inner room of the front inner tube 16 with the back product port 34 of
the nozzle 10.

The second part comprises a back tube 14 and a fixed front wall of the
second chamber, called tube separator 24, having a through hole, the
so called separator hole 25, and comprising an inner separator seal
element 42 for sealing the movable back inner tube with the tube
separator 24. The tube separator further having an outer tube
separator seal element 44 for sealing with the two chambers, in
particular for separating the contents of the back and front chambers
28, 30 during filling, storage and discharge of the components.

The third part is a plunger assembly consisting of a front plunger 20
and a back inner tube 18. The back inner tube 18 has at its back side
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end an aperture 46. The front plunger 20 has a circumferential front
plunger seal 40.

The fourth part is a back plunger 22 comprising a back plunger seal 38.
The back plunger 22 further has a countersink for engagement of the
5 back inner tube 18.

In an alternative embodiment the plunger assembly consists of a back
plunger 22 and a back inner tube 18 in one piece, where the front

plunger 20 forms a separate element.

The front chamber 28 consist of a nozzle 10, a fixed front wall 11, a

10 front tube 12 and a front inner tube 16, and contains one of the two
components or products to be dispensed at a discharge point 34, 36 for
both products.

The back chamber 30 consists of the tube separator 24 and the back
tube 14, and contains the second of the two components or products to
15 be dispensed.

The plunger assembly consists of a front 20 and a back plunger 22
rigidly connected by the back inner tube 18. The back inner tube 18
provides a synchronous movement of the plungers and provides an

even distribution of the applied forces.

20 The assembly of the nozzle 10 with the fixed front wall 11 forms the
fixed end of the front chamber 28. The dispensed components or
products from the front and back chambers are combined in the nozzle
10 as they exit.

The front tube 12 forms the outer wall of the front chamber 28, and the
25 back tube 14 forms the outer wall of the back chamber 30. The front
tube 12 is connected to the fixed front wall 11 of the front chamber 28,
or the front tube 12 and the fixed front wall 11 are formed in one piece.
The back tube 14 is connected to the tube separator 24, i.e. the fixed
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front wall of the second chamber. The diameter of the front tube 12
may be different from that of the back tube 14 in order to vary the

volume ratio of the two products to be dispensed.

The conduit 26 for conveying the content of the back chamber 30
through the back end aperture 46 of the back inner tube 18 to the
nozzle 10 consists of the telescoping front and back inner tubes 16, 18.
The front inner tube 16 forms the stationary half of the conduit 26. The
back inner tube 18 forms the movable half of the conduit 26 for
conveying the content of the back chamber 30 to the nozzle 10.

The front plunger 20 for pushing the content of the front chamber 28
through the nozzle 10 is rigidly connected to the back inner tube 18.
The front plunger 20 comprises a front plunger seal 40 for sealing with
the front tube 12. The front plunger 20 comprises a front plunger hole 21
constructed to slidably engage the front inner tube 16 for movement thereon.

The back plunger 22 is for pushing the content of the back chamber 30
through the inner tubes 16, 18 to the nozzle 10. The back plunger 22
comprises a back plunger seal 38 for sealing with the back tube 14.

The front tube 12 comprises a breather hole 32 located between the
tube separator 24 and the front plunger 20. The breather hole is
located close to the separator 24 and allows air to escape or to enter
the void formed between the front plunger 20 and the tube separator
24 during dispensing or filling the chambers 28, 30 of the dispenser.

The nozzle 10 is attached to the fixed front wall 11 of the front chamber 28 or is
formed in one piece with this front wall 11. The nozzle 10 surrounds two ports 50,
51 in the front wall 11 of the front chamber 28. Port 50 is for discharging the
content of the back chamber 30, and port 51 is for discharging the content of the
front chamber 28. The nozzle 10 comprises a back product port 34
connected to port 50 for discharging the content of the back chamber
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30. The nozzle 10 also comprises a front product port 36 connected to
port 51 for discharging the content of the front chamber 28.

The back plunger 22 comprises a back plunger seal 38 for preventing
product leakage from the back chamber 30 out of the dispenser during
filling, storage and discharge of the content of the back chamber 30.

The tube separator 24 forms the fixed front wall of the back chamber
30. The tube separator 24 comprises a tube separator seal 44 for
preventing leakage of the content of the front and back chambers 28,
30 during filling, storage and discharge of the products. The tube
separator 24 has a separator hole 25 to slidably engage the back inner tube 18. In
order to seal this engagement, the tube separator also has a inner separator seal
element 42.

The seal elements, in particular the back plunger seal 38, the front
plunger seal 40, the tube separator seal 44 and the inner separator seal
element 42 preferably are ring-shaped elements attached to the
peripheral surface of the corresponding elements.

Figure 2 shows a longitudinal section view trough an inventive
dispenser in a full position. Hereby, the back plunger 22 is located at
the rear end of the back tube 14, and the front plunger 20 is located
close to the tube separator 24. the front tube 12 exhibits a breather
hole 32 between front plunger 20 and tube separator 24. The front and
back chambers 28, 30 have the same diameter and are attached to
each other by the tube separator 24. The central axis of the front inner
tube 16 and the back inner tube 18 coincide with the central axis of the
container and are in axial alignment with port 50 engaging the front
inner tube 16.

Figure 3 shows a longitudinal section view trough an inventive
dispenser in a partially dispensed position. During the movement of the
plungers 20 and 22 from the position shown in figure 2 to the position
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shown in figure 3 a part of the content of the back chamber 30 has
been discharged through the aperture 46 of the back inner tube 18 and
the conduit 26, i.e. the telescopic inner tubes 16 and 18, to port 50 of
the front wall 11 of the front chamber 28. Simultaneously, a part of the
content of the front chamber 28 has been discharged through port 51
formed in the front wall 11 of front chamber 28. Figure 3 also shows the
void 27 formed between front plunger 20 and tube separator 24 which
may be filled with air that may be supplied through breather hole 32.

Figure 4 shows a longitudinal section view trough an inventive
dispenser in an empty position. The back plunger 22 contacts tube
separator 24, and front plunger 20 contacts front wall 11 of the front
chamber 28. In this position, the front plunger 20 closes ports 50, 51 on
the rear side of the front wall 11.

Figure 5 shows a partially exploded view of a preferred dual
component dispenser embodiment. The front and back tubes 12, 14
are only shown as half shells. The dispenser shown in figure 5 consists
of two parts. The first part contains a front tube 12, a front wall 11 of
the front chamber 28, a nozzle 10 and a front inner tube 16 engaged
within port §0. The front wall 11 further exhibits a second port 51 for
discharging the content of front chamber 28. The second part consists
of a back tube 14, a tube separator 24 having a separator hole 25
slidably engaging a back inner tube 18, and front and back plungers
20, 22 rigidly connected to the back inner tube 18. The back inner tube
18 has an aperture 46 for discharging the content of back chamber 30
through back and front inner tubes 16, 18 to port 50. An assembled
dispenser may be formed by bringing together the first and second
parts, i.e. by affixing the front tube 12 to the tube separator 24 and by
passing the front inner tube 16 through front plunger hole 21 into back
inner tube 18.
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Claims

1. Adual component dispenser for simultaneous delivery of two fluid
components at a preset ratio, comprising:

a cylindrical container having in series a front (28) and a back chamber (30)

5 in axial alignment, each of said chambers (28, 30) having an interior volume
being defined by a fixed front wall (11, 24), side walls (12, 14), and a
movable rear wall (20, 22); the rear walls or plungers (20, 22) are formed
such that they are slidably movable inside the side walls or tubes (12, 14) of
their respective chambers, wherein movement of the rear wall (22) of the

10 back chamber (30) effects synchronous movement of the rear wall (20) of

the front chamber (28),

a nozzle (10) attached to the front wall (11) of the front chamber (28), the
nozzle (10) surrounding at least one port (50, 51) in the front wall (11) of the
front chamber (28), and

15 a conduit (26) within the container for conveying the content of the back
chamber (30) directly to the nozzle (10),

characterized in that

the conduit (26) is a cylindrical telescopic tube consisting of a front inner
tube (16) and a back inner tube (18),

20 the dispenser further comprising a flow connection (46) to allow discharge of
the content of the back chamber (30) into the back inner tube (18),

the front inner tube (16) is placed between the fixed front walls (11, 24) of
the front and back chambers (28, 30); the back inner tube (18) is rigidly fixed
between the movable rear walls (20, 22) of the front and back chambers

25 (28, 30), whereby the fixed front wall of the back chamber (24) has an
aperture (25) to slidably engage the back inner tube (18), and

the rear wall (20) of the front chamber (28) having an aperture (21)
constructed to slidably engage the front inner tube (16) for movement
thereon.
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2. Adual component dispenser according to claim 1, wherein the flow
connection (46) comprises an opening or aperture in the backside of the
back inner tube (18).

3. Adual component dispenser according to claim 1 or 2, wherein the flow
5 connection (46) consists of an aperture in the cylindrical shell of the back
inner tube (18).

4. Adual component dispenser according to one of claims 1 to 3, wherein the
flow connection (46) comprising connection channels within the movable
rear wall (22) of the back chamber (30) which are formed such that the

10 content of the back chamber (30) can be discharged through the
connection channels to the back inside of the back inner tube (18).

5. Adual component dispenser according to one of daims 1 to 4, wherein the
front and back inner tubes (16, 18) are placed coaxially, and the inner tubes
(16, 18) are fomed such that the back inner tube (18) is slidably movable
15 over the front inner tube (16).

6.  Adual component dispenser according to one of daims 1 to 5, wherein the
front inner tube (16) being positioned in axial alignment with the nozzle (10),
and the front inner tube (16) passing through the port (50) in the front wall
(11) of the front chamber (28).

20 7.  Adual component dispenser according to one of daims 1 to 6, wherein the
cross-sectional area of the port (50) in the front wall (11) of the front
chamber (28) being larger than the cross-sectional area of the frontinner
tube (16) for allowing discharge of the content of the front chamber (28)
through the port (50) into the nozzle (10).

25 8. Adual component dispenser according to one of daims 1 to 7, wherein at
least some of the dispenser parts (20, 16, 18, 24, 22, 18) movable to each
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other are provided with sealing means (38, 40) between their comresponding
sliding surfaces.

9.  Adual component dispenser according to one of claims 1 to 8, wherein the
front inner tube (16) forms a stationary part of the conduit (26) that is rigidly
5 coupled to the nozzle (10), or is formed in one piece with the nozzle (10).

10.  Adual component dispenser according to one of daims 1 or 9, wherein the
| side walls (12, 14) of the container incdlude an aperture (32) located between
the rear wall (20) of the front chamber (28) and the front wall (24) of the
second chamber (30) for allowing air to flow therebetween upon filling or
10 discharging the components.

11. A dual component dispenser according to one of daim 1 to 10, wherein the
container is in the form of a circular hollow cylinder and the cylinder shell
forms the side walls (12, 14) of the front and back chambers (28, 30).

12.  Adual component dispenser according to one of daims 1 to 11, wherein the
15 front and back chambers (28, 30) have an approximately equal cross-
sectional area.

13.  Adual component dispenser according to one of daims 1 to 12, wherein the
front and back chambers (28, 30) have different cross-sectional areas.

14.  Adual component dispenser acoording to one of daims 1 to 13, wherein the
20 nozzle (10) is located in axial alignment with the central axis of the container.

15.  Adual component dispenser according to one of daims 1 to 14, wherein the
front and back inner tubes (16, 18) each having a circular cross-section.

16. A dual component dispenser according to one of daims 1 to 15, wherein the
nozze (10) is a static mixer nozze.
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17.  Adual component dispenser according to one of daims 1 to 16, wherein the
front wall (24) of the back chamber (30) is rigidly attached to the side walls
(14) at halfdength of the container.

18.  Adual component dispenser according to one of daims 1 to 16, wherein the
5 front wall (24) of the back chamber (30) is formed in one piece with the side
walls (14) of the back chamber (30).

19.  Adual component dispenser according to one of daims 1 to 18, wherein the
container, the front and rear walls (11, 20, 24, 22), the side walis (12, 14), the
nozzle (10) and the front and back inner tubes (16, 18) are formed from a
10 material selected from the group consisting of glass, plastic, fluoroplastic
material, polymer, metal, and metallic alloys.

20.  Adual component dispenser according to one of dlaims 1 to 19, wherein the
back inner tube (18) and the rear wall (22) of the back chamber (30) are
formed in one piece.

15 21. Adual component dispenser according to one of daims 1 to 20, wherein the
back inner tube (18) and the rear wall (20) of the front chamber (28) are
formed in one piece.
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