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Description
BACKGROUND OF THE DISCLOSURE

[0001] Embodiments ofthe invention relate to dispens-
ing devices for flowable products, and more particularly
to a dispensing assembly including an interchangeable
and/or refillable additive mixing device which introduces
and mixes an additive ingredient into a dispensed flow
of a standard base formulation. Each mixing device may
contain a different additive ingredient so that the custom-
er may easily change the resulting dispensed product.
[0002] Consumers continually drive the need for novel
dispensing devices which provide more functionality and
better options for a variety of products.

SUMMARY OF THE DISCLOSURE

[0003] The present disclosure is directed to a novel
additive mixing head which is capable of both introducing
and mixing an additive ingredient into a flow of a base
formulation with each dispensing cycle. Consider for ex-
ample, a consumer that needs to carry multiple different
SPF sunscreen lotions. Currently, a mother traveling to
the beach with her children may need to carry several
different full bottles of sunscreen lotion. One SPF Iotion
for herself and a higher SPF lotion for the children. The
sunscreen lotion bottles are large, heavy and expensive,
and the situation would be greatly improved if only one
bottle were required.

[0004] The present disclosure provides a dispensing
system including a container containing a flowable base
formulation to be dispensed, at least one additive mixing
device, and an actuable pump engine which draws the
flowable base formulation from the container and pumps
it through the mixing device. In the context of a complete
system, a plurality of interchangeable additive mixing de-
vices may be provided, each including a different additive
ingredient which can be dispensed with the base formu-
lation. For example, different SPF formulations for mixing
with a base sunscreen lotion or oil.

[0005] The flowable base formulation may include lig-
uids, lotions, oils, gels, etc. Any formulation which is ca-
pable of being pumped with an actuable pump engine.
The pump engine may include any type of depressible
pump or sprayer such as used for lotions, oils or perfume
or trigger pumps or sprayers, such as used for liquid
cleaning products.

[0006] The additive mixing device includes a body with
an internal cavity, an additive ingredient disposed within
the cavity, or impregnated or mixed within a carrier ma-
terial disposed within the cavity, and a mixing structure
or passage within the cavity between an input and an
output of the cavity.

[0007] In some embodiments, the additive ingredient
is mixed with a carrier material similar to the base formu-
lation, such as a liquid or an oil or a gel, or with a carrier
material which is soluble with the base formulation. In
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some embodiments, the additive ingredient is impregnat-
ed into a solid material, which may include crystals, small
pills or balls, or larger shapes which fill the cavity and
have through holes, apertures, slots or other flow struc-
tures, to provide for increased surface area for fluid flow
and contact with the additive ingredient. In still other em-
bodiments, the additive ingredient is simply filled into the
cavity and metered into the base flow with each dispens-
ing cycle.

[0008] The mixing structure may, for example, be an
absorbent sponge material which fills the internal cavity
of the mixing device. The sponge would hold a quantity
of the additive ingredient and its carrier material within
its pores, while also providing a complex labyrinth of pas-
sageways to force mixing of the additive material with
the base formulation as it is forced through the sponge
structure. In other embodiments, the solid crystals may
fill the cavity or be contained within a replaceable netting
material placed within the cavity. The uneven shapes and
structures of the crystals creates the necessary turbulent
pathways to cause sufficient mixing of the additive ingre-
dient into the flow of the base formulation. Still other em-
bodiments may include a separate mixing passage with
interior baffles or other structures adjacent to the cavity
outputto create a turbulent mixing of the base formulation
and additive ingredient as the combined materials pass
through the mixing passageway to the output.

[0009] With each pump of the device, the base formu-
lation is forced through the additive mixing device, where
the additive ingredient is introduced into, and mixed with,
aflow of the base formulation traveling through the mixing
device.

[0010] In some exemplary embodiments, the additive
mixing device is on the output side of the pump engine
so that the base formulation remains within the pump
engine ready to be pumped through the mixing device
without being mixed with the additive ingredient. The ad-
ditive ingredient mixing devices can be readily inter-
changed on the output side of the pump engine without
tainting the base formulation.

[0011] In other exemplary embodiments, the additive
mixing device is located between the container and the
pump engine where the base formulation is drawn from
the container through the additive mixing device and then
the mixed formulation is pumped through the pump en-
gine. This embodiment requires that the pump engine be
integrated with the additive mixing device and becomes
part of the interchangeable mixing head.

[0012] In still further exemplary embodiments, the ad-
ditive mixing device is a secondary pump which co-acts
with the primary base product pump to simultaneously
pump both the base product formulation and the additive
ingredient into a flow stream.

[0013] Otherexemplary embodimentsinclude a prima-
ry base product pump engine and a co-acting dispensing
head having a nozzle, an additive ingredient chamber
and a mixing chamber therebetween. Actuation of the
pump engine draws the flowable base formulation from
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the container and pumps it through the mixing chamber
where the additive ingredientis introduced into and mixed
with the base formulation with each actuation.

[0014] Further exemplary embodiments include spider
valves within the inlet and outlet ports, and an external
cover which actively reduce leakage during shipping,
handling and storage.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] While the specification concludes with claims
particularly pointing out and distinctly claiming particular
embodiments of the present invention, various embodi-
ments of the invention can be more readily understood
and appreciated by one of ordinary skill in the art from
the following descriptions of various embodiments of the
invention when read in conjunction with the accompany-
ing drawings in which:

FIG. 1 illustrates a first exemplary configuration of
the present dispensing system according to the
teachings of the present disclosure;

FIG. 2 illustrates an exploded perspective view
thereof;

FIGS. 3A-3D illustrate an exemplary use of the
present dispensing system including selection of a
first desired additive, dispensing of the base formu-
lation with the first selected additive (color added for
effect), selection of a second desired additive, and
dispensing of the base formulation with the second
selected additive (color added for effect);

FIG. 4 illustrates another exemplary embodiment
with a different style additive mixing device;

FIG. 5 is an exploded view of the device in FIG. 4;
FIG. 6 is an exploded view of yet another example
of the additive mixing device;

FIG. 7 is an exploded view of still another exemplary
embodiment of the additive mixing device;

FIG. 8is a cross-sectional view of a baffle type mixing
structure within a mixing passage;

FIG. 9 illustrates an exemplary trigger sprayer em-
bodiment;

FIG 10. illustrates another exemplary trigger sprayer
embodiment;

FIG. 11 illustrates yet another exemplary trigger
sprayer embodiment with the additive mixing device
between the container and the trigger pump;

FIG. 12 illustrates a further exemplary dispensing
system with a plug type additive mixing device which
can be installed at the output of a dispenser;

FIG. 13illustrates yet a further exemplary dispensing
system with a primary dispensing pump and a sec-
ondary additive pump;

FIGS. 14A-14D illustrate an exemplary use of the
dispensing system of FIG. 13 including selection of
a first desired additive, dispensing of the base for-
mulation with the first selected additive (color added
for effect), selection of a second desired additive,
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and dispensing of the base formulation with the sec-
ond selected additive (color added for effect).

FIG. 15illustrates an exemplary embodiment shown
in cross-section with a pump engine and a co-acting
dispensing head;

FIG. 16 is an exploded cross-sectional view thereof;
FIG. 17 is an exploded view of the dispensing head
components;

FIG. 18 is a cross-sectional view thereof taken along
line 18-18 of FIG. 17;

FIGS. 19A-C illustrate a filling sequence of the dis-
pensing head;

FIG. 20 illustrates yet another exemplary embodi-
ment with a pump engine and a co-acting dispensing
head;

FIG. 21 is a cross-sectional view thereof taken along
line 21-21 of FIG. 20;

FIG. 22 is an exploded view of the dispensing head,
closure, guide and pump engine;

FIG. 23 is a partially exploded view of the dispensing
head components;

FIG. 24 is a perspective view of the pump engine,
closure body and guide flange sub-assembly;
FIGS. 25A-C illustrate a filling sequence of the dis-
pensing head;

FIGS. 26A-C illustrate an exemplary flow sequence
dispensing cycle;

FIGS. 27A-C illustrate an alternative exemplary em-
bodiment and flow sequence where the flow path
into the lower chamber is adjusted with a flow restric-
tor insert;

FIGS. 28A-F illustrate an exemplary use of the dis-
pensing system including filling of the dispensing
head (28A-C), mounting of the dispensing head onto
the pump engine (28D), dispensing of the product
(28E) and an empty dispensing head after repeated
dispensing cycles (28F);

FIG. 29illustrates a still further exemplary dispensing
system with added features toreduce leakage during
shipment;

FIG. 30 illustrates an exploded view of the dispens-
ing head and cover;

FIG. 31 illustrates an exploded view of the pump en-
gine and co-acting dispensing head;

FIG. 32 illustrates and exploded view of the compo-
nents of the dispensing head;

FIG. 33 illustrates an exploded view of the compo-
nents of the pump engine;

FIGS. 34 and 34A illustrate cross-sectional views of
the dispensing system taken along line 34-34 of FIG.
29;

FIG. 35 illustrates another cross-sectional view
thereof with the dispending head and pump engine
separated;

FIG. 36 illustrates a cross-sectional view of the dis-
pensing system mounted on a container with a flow-
able base formulation;

FIGS. 37A-37D illustrate an exemplary dispensing
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sequence showing movement of the internal spider
valves;

FIGS. 38 and 39 illustrate an exemplary spider valve
as used within the exemplary embodiment;

FIGS. 40 and 41 illustrate enlarged views showing
movement of the inlet port spider valve between a
closed position and an open position; and

FIGS. 42 and 43 illustrate enlarged views showing
movement of the exit orifice spider valve between a
closed position and an open position.

DETAILED DESCRIPTION OF THE EXEMPLARY EM-
BODIMENTS

[0016] Certain exemplary embodiments will now be
described to provide an overall understanding of the prin-
ciples of the structure, function, manufacture, and use of
the device and methods disclosed herein. One or more
examples of these embodiments are illustrated in the ac-
companying drawings. Those skilled in the art will under-
stand that the devices and methods specifically de-
scribed herein and illustrated in the accompanying draw-
ings are non-limiting exemplary embodiments and that
the scope of the present invention is defined solely by
the claims. The features illustrated or described in con-
nection with one exemplary embodiment may be com-
bined with the features of other embodiments. Such mod-
ifications and variations are intended to be included with-
in the scope of the present disclosure. Further, in the
present disclosure, like-numbered components of the
embodiments generally have similar features, and thus
within a particular embodiment each feature of each like-
numbered component is not necessarily fully elaborated
upon. Additionally, to the extent that linear or circular di-
mensions are used in the description of the disclosed
systems, devices, and methods, such dimensions are
not intended to limit the types of shapes that can be used
in conjunction with such systems, devices, and methods.
A person skilled in the art will recognize that an equivalent
to such linear and circular dimensions can easily be de-
termined for any geometric shape. Further, to the extent
that directional terms like top, bottom, up, or down are
used, they are notintended to limit the systems, devices,
and methods disclosed herein. A person skilled in the art
will recognize that these terms are merely relative to the
system and device being discussed and are not univer-
sal.

[0017] The present disclosure is generally directed to
a novel additive mixing device or mixing head which is
capable of both introducing and mixing an additive ingre-
dient into a flow of a base formulation with each dispens-
ing cycle.

[0018] In some exemplary embodiments, the additive
mixing device is on the output side of the pump engine
so that the base formulation remains within the pump
engine ready to be pumped through the mixing device
without being mixed with the additive ingredient. The ad-
ditive ingredient mixing devices can be readily inter-
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changed on the output side of the pump engine without
tainting the base formulation.

[0019] In other exemplary embodiments, the additive
mixing device is located between the container and the
pump engine where the base formulation is drawn from
the container through the additive mixing device and then
the mixed formulation is pumped through the pump en-
gine. These embodiments may require that the pump en-
gine be integrated with the additive mixing device and
becomes part of the interchangeable mixing head.
[0020] In other exemplary embodiments, primary and
secondary dispensing pumps are co-active to dispense
both the base formulation and the additive ingredient into
a single combined stream with a single pump stroke.
[0021] In further exemplary embodiments, a pump en-
gine and a dispensing head are co-active with each dis-
pensing cycle.

[0022] Turningto Figs. 1-3, the present disclosure pro-
vides a dispensing system 100 including a container 900
containing a flowable base formulation 910 to be dis-
pensed, at least one additive mixing device 102, and an
actuable pump engine 104 which draws the flowable
base formulation 910 from the container 900 and pumps
it through the mixing device 102. In the context of a com-
plete system, a plurality of interchangeable additive mix-
ing devices or mixing heads 102a-102n are provided,
each including a different additive ingredient which can
be dispensed with the base formulation (See Figs. 1 and
3A-3D). For example, different SPF formulations can be
provided for mixing with a base sunscreen lotion or oil,
or different cleaning agents for mixing with a base clean-
ing solution. The present examples should not be con-
sidered limiting.

[0023] The flowable base formulation 910 may include
liquids, lotions, oils, gels, foams, volatile perfume base
formulations, etc. Any and all formulations which are ca-
pable of being pumped with an actuable pump engine
104 are contemplated. The pump engine 104 may in-
clude any type of depressible pump or sprayer such as
used for lotions, oils or perfume, or trigger pumps or
sprayers, such as used for liquid cleaning products.
[0024] Referring back to Fig. 2, the additive mixing de-
vice 102 includes a body 106 with an internal cavity 108
having an input 110 and an output 112, an additive in-
gredient 114 impregnated or mixed within a carrier ma-
terial 116 disposed within the cavity 108, and a mixing
structure 118 within the cavity 108 between the input 110
and the output 112 of the cavity 108. The output 112 may
include a separate nozzle 109.

[0025] The mixing device body 106 may be formed
from two complementary parts 106A, 106B which may
snap or screw together to form the body and cavity. The
separable body parts 106A, 106B permit the additive in-
gredient 114, carrier 116 and mixing structure 118 to be
installed into the cavity and allow for the additive ingre-
dient to be replaced when depleted.

[0026] In some embodiments, the additive ingredient
114 is mixed with a carrier material 116 which is similar
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to the base formulation, such as a liquid or an oil or a gel,
or with a carrier material which is soluble within the base
formulation 910. In this regard, the mixing structure 118
may, for example, be an absorbent sponge material (Fig.
2) which fills the internal cavity 108 of the mixing device
102. The sponge 118 may absorb and hold a quantity of
the additive ingredient 114 with its liquid/gel/oil/ carrier
material 116 within its pores while also providing a com-
plex labyrinth of passageways to force mixing of the ad-
ditive material 114 with the base formulation 910 as it is
forced through the sponge structure 118 (See Fig. 2). In
this regard, the additive ingredient 114 is carried by its
carrier material 116 (liquid, etc.) which is in turn carried
within the sponge 118 which functions to both hold the
additive ingredient 114 as well as provide the mixing
structure 118.

[0027] The pump engine 104 is mounted onto the neck
of the container 900 and presents a depressible neck
actuator button 120 having an output orifice 122. A dis-
pensing pump of the type described in US Patent Publi-
cation No. 20170197226 is exemplary, the entire con-
tents thereof being incorporated herein by reference. The
mixing device 102 includes a complementary shape with
an overcap 124 which fits over the pump neck 120 and
centrally located input tube 126 which is received into
the pump output 122.

[0028] Figs. 3A - 3D illustrate an exemplary system
which includes a plurality of dispensing heads (additive
mixing heads 102a-102n) for a button pump system of
the type generally illustrated in Figs. 1-2. The container
900 holds a base formulation 910 while each of the mixing
devices (mixing heads) 102 includes a different additive
formula. When the mixing head 102a is depressed, the
pump engine 104 draws the base formulation 910 from
the container 900 and forces itthrough the additive mixing
head 102 to provide a first fully mixed formulation 150
(Fig. 3B). Fig. 3C-3D illustrate a second mixing head
102b with a second SPF formulation. The first mixing
head 102a is removed and the second mixing head 102b
installed to provide the new fully mixed formulation 160.
In the meantime, the base formulation in the container
910 has not been altered or tainted with the additive in-
gredients.

[0029] Figs. 4-6 illustrate an alternative embodiment
system 200 which includes a different style additive mix-
ing device 202 for a similar button type pump engine 204.
In Fig.5, the additive ingredient 214 is carried in a lig-
uid/gel/oil 216 absorbed into sponge 218 which services
as the mixing structure.

[0030] Referring to Fig. 6, in some embodiments, the
additive ingredient 214 may be impregnated into a solid
carrier material 216, which may include crystals, small
pills, beads, balls, or larger shapes which fill the cavity
and have through holes, apertures, slots, channels or
other flow structures to provide for increased surface ar-
ea for fluid flow and contact with the additive ingredient.
[0031] The solid crystals 216 may fill the cavity 208 or
be contained within a replaceable netting material (not
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shown) and placed within the cavity 208. The uneven
shapes and structures of the crystals 216 creates the
necessary turbulent pathways to cause sufficient mixing
of the additive ingredient 214 into the flow of the base
formulation 910 as it passes over the crystals 216.
[0032] Still other embodiments 300 and 400, such as
illustrated in Figs. 7 and 8, may include a separate mixing
passage 320 with interior baffles or other structures ad-
jacentto the cavity output 312 to create a turbulent mixing
of the base formulation 910 and additive ingredient 314
as the combined materials pass through the mixing pas-
sageway 320 to the output 312 and nozzle 309.

[0033] Inthe embodimentsystem 300 illustrated in Fig.
7, the additive ingredient 314 and it’s liquid/gel/oil carrier
316 may be absorbed into a separate sponge carrier 324
which is located in a cavity 308 adjacent to the input 310,
and a second mixing sponge 318 may be fitted within an
elongated mixing passage 320 extending from the input
cavity 308 to the output 312.

[0034] Fig. 8illustrates another exemplary mixing pas-
sage 420 and baffle structure 422 which could replace
the passage 320 and mixing sponge 318.

[0035] With each pump oftheillustrated pump engines,
the base formulation 910 is forced through the additive
mixing device, where the additive ingredientis introduced
into, and mixed with, a flow of the base formulation
traveling through the mixing device.

[0036] Turning to Figs. 9-11, various trigger sprayer
embodiments are disclosed. In Fig. 9, a trigger spray dis-
pensing system 500 includes a trigger spray pump 504
which is provided with an additive mixing device 502 re-
ceived on the output 522 of the spray head of the trigger
pump 504. The additive mixing device 502 includes com-
plementary attachment formations to allows its installa-
tion between the trigger spray head output 522 and a
nozzle 550. Configuration and operation are the same
as described hereinabove for the pump dispenser.
[0037] In Fig. 10, An embodiment 600 includes a sim-
ilar trigger sprayer 604. The additive mixing device 602
is provided as an adapter body which is selectively fitted
to the output of the spray nozzle 650.

[0038] InFig. 11, there is illustrated an exemplary em-
bodiment 700, where the additive mixing device 702 is
installed between the container 900 and the trigger pump
704. The additive mixing device 702 may be a one-piece
body with an open top cavity. The body 706 may be in-
wardly threaded at the input side for mounting on the
neck 912 of the container 900 and outwardly threaded
on the output side for mounting to the base 760 of the
trigger sprayer 704. As noted above, this type of embod-
imentmay require thatthe pump engine (trigger or button)
be integrated with the additive mixing device so that it
becomes part of the interchangeable mixing head.
[0039] TurningtoFig.12,thereisillustrated yetanother
embodiment 800 where the additive mixing device 802
is configured as a tubular nozzle with a plug fitting 810
for installation on the output 820 of a pump nozzle 850.
[0040] Figs. 13-14 illustrate yet a further embodiment
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with co-acting primary and secondary pumps. A dispens-
ing assembly 1000 generally includes a primary base
product pump 1002 and a secondary additive ingredient
pump 1004.

[0041] The base product pump 1002 comprises an ac-
cumulator cup 1006 which is secured within the neck of
a container 900 with a threaded closure 1008. The ac-
cumulator 1006 has a dip tube inlet 1010 formed in the
bottom wall thereof. A ball valve 1012, or other fluid valve
structure is disposed within the dip tube inlet 1010 and
a dip tube 1014 extends from the inlet 1010 to draw base
product 910 from the container 900.

[0042] Anozzle head 1016 is received on apiston stem
1018 which extends through the closure 1008 and into
the accumulator 1006. The piston stem 1018 is axially
guided within the accumulator 1006 by a piston guide
1020. The piston stem 1018 extends through the bottom
of the piston guide 1020 and a piston seal 1022 is re-
ceived on the terminal end of the piston stem 1018, form-
ing a seal with the inner walls of the accumulator 1006.
A spring 1024 is captured between the piston guide 1020
and the piston stem 1018 to axially bias the head 1016
upwardly.

[0043] The nozzle head 1016 includes an upwardly
open receptacle 1026 for removably receiving the addi-
tive ingredient pump 1004. The receptacle 1026 has a
bottom wall 1028 with an aperture 1030 that opens into
a mixing chamber 1032 which is in turn received into the
exit opening of the piston stem 1018. A cup shaped guide
sleeve 1034 is received within the pump head receptacle
1026 and cooperates with the pump head 1016 to define
a fluid flow path (see arrow FP) from the mixing chamber
1032 to the discharge nozzle 1036.

[0044] The additive ingredient pump 1004 has a body
1038 which contains the additive ingredient 1040 and an
axial, spring biased dispensing stem 1042 extending
from the body 1038. As noted above, the additive ingre-
dient 140 may be mixed with a carrier material to provide
a mixture which can be pumped or sprayed. When re-
ceived into the pump receptacle 1026, the dispensing
stem 1042 is received into an aperture 1044 in the bottom
ofthe guide sleeve 1034 and communicates with the mix-
ing chamber 1032. The body 1038 is guided for axial
movement within the guide sleeve 1034 by the walls of
the guide sleeve 1034.

[0045] In operation, a forcible downward compression
of the additive pump 1004 and nozzle head 1016 causes
two simultaneous pumping actions. For the additive
pump 1004, the dispensing stem 1042 is axially com-
pressed to dispense a metered dose of the additive in-
gredient 1040 into the mixing chamber 1032. Simultane-
ously, the same downward compression forces the piston
stem 1018 downwardly to pump the base product 910
from the accumulator cup 1006 up through the piston
stem 1018 and into the mixing chamber 1032. The final
portion of the compression stroke forces the mixed base
product and additive ingredient in the mixing chamber
1032 through the flow path (FP) and out through the dis-
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charge nozzle 1036.

[0046] Figs. 14A-14Dillustrate the exemplary system
which includes a plurality of additive pumps 1004A,
1004B for the dispensing system 1000 as generally illus-
trated in Fig. 13. The container 900 holds a base formu-
lation 910 while each of the additive pumps 1004A,
1004B includes a different additive formulas A and B.
When the additive pump 1004A is installed and de-
pressed, the additive pump 1004 A dispenses the additive
ingredient A into the mixing chamber 1032 while the pri-
mary pump 1002 also draws the base formulation 910
from the container 900 and forces it through the piston
stem 1018 into the mixing chamber 1032 and then further
through the dispensing flow path (FP) to the nozzle 1036
to provide a fully mixed formulation 1050A (Fig. 14B).
Fig. 14C-14D illustrate a second additive pump 1004B
with a second formulation B. The first additive pump
1004A is removed and the second additive pump 1004B
is installed to provide the new fully mixed formulation
1050B (Fig. 14D). In the meantime, the base formulation
910 in the container 900 has not been altered or tainted
with the additive ingredients A and B.

[0047] FIGS. 15-28F illustrate further exemplary em-
bodiments with a primary pump engine and a co-acting
dispensing head. Referring to FIGS. 15-19C, a dispens-
ing system 2000 in accordance with this exemplary em-
bodiment generally includes a primary pump engine as-
sembly 2002 and a co-acting dispensing head 2004.
[0048] The pump engine 2002 assembly comprises an
accumulator cup 2006 which is secured within the neck
of a container 900 (shown in FIG. 28A) with a closure
2008 that engages with the neck of the container. Insome
embodiments, the closure 2008 may be threaded as il-
lustrated. The accumulator 2006 has a dip tube inlet 2010
formed in the bottom wall thereof. A ball valve 2012, or
other fluid valve structure is disposed within the dip tube
inlet 2010 and a dip tube 2014 extends from the inlet
2010 to draw base product 910 from the container 900.
[0049] The dispensing head assembly 2004 is re-
ceived onto a piston stem 2016 of the pump engine 2002
which extends through an axial opening in the closure
body 2008. A spring 2018 is captured between the upper
surface of the closure body 2008 and a bottom surface
of aguide flange 2020 to axially bias the dispensing head
assembly 2004 upwardly.

[0050] Thedispensing head assembly 2004 comprises
a nozzle body 2022 with an upwardly open receptacle
which co-axially receives a nozzle core 2024 and an in-
verted cup shaped piston 2026. A cap 2028 is removably
received onto the nozzle body 2022 over the open re-
ceptacle. The nozzle body 2022 has an outer side wall
2030 and a bottom wall 2032 which is recessed up into
the interior of the body. This creates an annular channel
2034 into which the nozzle core 2024 and piston 2026
are received.

[0051] The outer side wall 2030 of the nozzle body
2022 includes a dispensing orifice 2036 adjacent the up-
per peripheral edge thereof. The bottom wall 2032 of the
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nozzle body 2022 includes a connection port 2038 ex-
tending through the bottom wall 2032 and downwardly.
As best seen in FIG. 16, the connection port 2038 is re-
movably press fit into the piston stem 2026 of the pump
engine 2002.

[0052] The nozzle core 2024 includes a side wall 2040
and a bottom wall 2042 which is also recessed upwardly
into the interior of the core creating an annular piston
seat 2044 within the nozzle core 2024. The nozzle core
2024 nests within the nozzle body 2022 where the bottom
surface of the bottom wall 2042 includes spacing shoul-
ders 2046 to create a narrow base product flow path be-
neath the upper surface of the bottom wall 2032 of the
nozzle body 2022 and the lower surface of the bottom
wall 2042 of the nozzle core 2024. The piston 2026 nests
within the nozzle core 2024 with its sidewalls 2048 re-
ceived in the annular piston seat 2044, and its top wall
2050 resting on the bottom wall 2042 of the nozzle core
2024. This creates an active ingredient chamber 2052
above the top wall 2050 of the piston 2026. An active
ingredient formulation 2054 (liquid, gel, lotion etc.) may
be received into the chamber 2052. The active ingredient
formulation 2054may include a carrier material which fa-
cilitates a fluid flow. The cap 2028 is snap received into
the upper lip of the nozzle body 2022 where its sidewalls
engage the sidewalls of the nozzle core 2024 and retain
the nozzle core 2024 in position within the nozzle body
2022. The cap walls and nozzle body lip may include
interfitting snap formations to facilitate removal of the cap
2028, as well as filling and refilling of the additive ingre-
dient formulation 2054.

[0053] A flow aperture 2056 is provided in the bottom
wall 2042 of the core 2024, allowing base product 910
to flow into a lower base product chamber space (best
seen in FIGS. 26B-26C) beneath the piston 2026. The
outside surface of the nozzle core 2024 includes a re-
cessed flow channel 2058 extending from the upper lip
to the bottom edge. The upper portion of the channel
2058 is narrower and provides a flow path for the active
ingredient 2054 to flow from the inside of the nozzle core
2024, up and over the lip and into the channel 2058 to
the aligned dispensing orifice 2036. The bottom portion
of the channel 2058 is wider and provides a flow path for
the base product 910 to flow from beneath the nozzle
core 2024, up and around the bottom edge into the chan-
nel 2058 to the aligned dispensing orifice 2036. The ac-
tive ingredient 2054 and the base product 910 meet ad-
jacent to the dispensing orifice 2036 and are mixed as
the exit through the dispensing orifice 2036. The nozzle
core 2024 and nozzle body 2022 are keyed (not shown)
foralignment of the active ingredientflow passage/mixing
channel/chamber 2058 with the dispensing orifice 2036.
[0054] Referring briefly, to FIGS. 19A-C, a filling se-
quence is illustrated, wherein the cap 2028 is disassem-
bled from the nozzle body 2022 and the active ingredient
2054 is filled into the chamber 2052 (FIG. 19A). in FIGS.
19-B-C, the cap 2028 is replaced to close the chamber
2052.
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[0055] As the pump engine 2002 is actuated, i.e. by
pressing downwardly on the top of the dispensing head
2004, base product 910 flows from the piston stem 2016
beneath the nozzle core 2024 to the dispensing orifice
2036. A small amount of base product also flows through
the flow aperture 2056 to the lower chamber space be-
neath the piston 2026. With each actuation, a lower base
product chamber 2060 is created beneath the piston
2026, filling with base product 910 and pushing the piston
2026 upwardly to simultaneously push the active ingre-
dient 2054 from the upper chamber 2052. This flow action
will be described further hereinbelow with respect to
FIGS. 26A-26C.

[0056] Referring now to FIGS. 20-25C, a nearly iden-
tical embodiment 2000A is illustrated with the minor ex-
ception of an alternative cap 2028A being received
around the outside surface of the nozzle body 2022. Such
a construction may facilitate removal of the cap 2028A
in refilling situations.

[0057] FIGS. 25A-25C illustrate filling or refilling of the
dispensing head 2004A.

[0058] Turningto FIGS. 26A-26C, a progression of the
dispensing sequence and gradual metering of the active
ingredientformulation 2054 is illustrated. The illustrations
are shown relative to the embodiment 2000A with the
over cap configuration. However, the functional aspects
are identical in both embodiments 2000 and 2000A. FIG.
26A illustrates the starting configuration of the dispensing
system 2000A with the active product chamber 2052 in-
itially filled. The piston 2026 is fully seated within the noz-
zle core 2024, and there is no base product 910 beneath
the piston 2026. As described above, as the pump engine
2002 is actuated (FIG. 26B, i.e. by pressing downwardly
on the top of the dispensing head 2004, base product
910 flows from the piston stem 2016 beneath the nozzle
core 2024 to the dispensing orifice 2036 (see flow path
arrows 2062). A small amount of base product 910 also
flows through the flow aperture 2056 to the space 2060
beneath the piston 2026 which simultaneously pushes
the active ingredient 2054 from the upper chamber 2052
over the nozzle core side wall 2040 to the dispensing
orifice 2036 (see flow path arrows 2064). With each ac-
tuation, the lower base product chamber 2060 is in-
creased in size beneath the piston 2026, filling with base
product 910 and pushing the piston 2026 upwardly. After
numerous dispensing cycles, the active ingredient cham-
ber 2052 empties while the base product lower chamber
2060 fills, and eventually the piston wall 2050 will meet
with the cap 2028. As seen in FIGS. 28A and 28F, the
cap 2028 can be made of a transparent or translucent
material and graphical indicator markings 2066 can be
placed on the piston wall 2050 to indicate to the user that
the active ingredient chamber 2052 is "empty".

[0059] Turning now to FIGS. 27A-27C another nearly
identical embodiment 2000B is illustrated. Embodiment
2000B includes the over cap configuration of 2000A with
the addition of a flow restrictor insert 2068 which may be
received within the flow aperture 2056 in the bottom wall
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2042 of the nozzle core 2024. The insert 2068 may be
snap received into the flow aperture 2056 and may in-
clude a smaller flow aperture 2070 to restrict the flow and
control the amount of active ingredient 2054 dispensed.
By controlling how much base product 910 enters the
lower chamber 2060, the manufacturer can control the
dosing or metering of the active ingredient mixture 2054
from the upper ingredient chamber 2052. Multiple inserts
with different size flow apertures may be provided to ad-
just dosing.

[0060] Insomeembodiments, theinsert2068 may also
be received within the connection port 2038 in the bottom
wall 2032 of the nozzle body 2022 (configuration not
shown).

[0061] Referring to FIGS. 28A-28F an exemplary dis-
pensing system such as described in embodiments 2000,
2000A and 2000B is illustrated in an exemplary use se-
quence. Container 900 holds a base formulation 910
while additive dispensing head 2004 is empty to receive
an additive formula 2054 (FIG. 28A). The additive gradi-
ent formulation 2054 is filled into the dispensing head
2004, capped and then mounted onto the closure 2008
and pump engine 2002. (FIGS. 28B-28D). When de-
pressed, pump engine 2002 draws the base formulation
910 from the container 900, forces it through the piston
stem 2016, mixing it with the active ingredient formulation
2054 to provide a fully mixed formulation (FIG. 28E). After
numerous dispensing cycles, the active ingredient cham-
ber 2052 empties while the base product lower chamber
2060 fills, and eventually the piston wall 2050 will meet
with the cap 2028A revealing the "empty" indicia 2066.
The dispensing head 2004 may be removed and refilled,
or replaced, with a different dispensing head (now
shown) with a different active ingredient formulation. In
the meantime, the base formulation 910 in the container
900 has not been altered or tainted with the additive for-
mulation.

[0062] Itis also noted that the dispensing heads in em-
bodiments 2000, 2000A and 2000B can also be removed
and interchanged before emptying to provide the same
interchangeability as described above with other embod-
iments. The lower chamber filling 2060 with the base for-
mulation 910 provides a buffer zone preventing the active
ingredient 2054 from tainting the base product formula-
tion 910 in the container 900 and allowing free inter-
change of different dispensing heads.

[0063] Referring to FIGS. 29-43, a dispensing system
3000 in accordance with another exemplary embodiment
generally includes a primary pump engine assembly
3002 and a co-acting dispensing head 3004. The present
embodiment 3000 is generally similar to embodiment
2000 with the addition of features (spider valves and an
external cover) to prevent leakage during shipment, han-
dling and storage.

[0064] The pump engine 3002 assembly comprises an
accumulator cup 3006 which is secured within the neck
of a container 900 (shown in FIG. 36) with a closure 3008
that engages with the neck of the container. In some em-
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bodiments, the closure 3008 may be threaded as illus-
trated. The accumulator 3006 has a dip tube inlet 3010
formed in the bottom wall thereof. A ball valve 3012, or
other fluid valve structure is disposed within the dip tube
inlet 3010 and a dip tube 3014 extends from the inlet
3010 to draw base product 910 from the container 900.
[0065] The dispensing head assembly 3004 is re-
ceived onto a piston stem 3016 of the pump engine 3002
which extends through an axial opening in the closure
body 3008. A spring 3018 is captured between the upper
surface of the closure body 3008 and a bottom surface
of a guide body 3020 to axially bias the dispensing head
assembly 3004 upwardly.

[0066] Thedispensing head assembly 3004 comprises
a nozzle body 3022 with an upwardly open receptacle
which co-axially receives a nozzle core 3024 and an in-
verted cup shaped piston 3026. A cap 3028 is removably
received onto the nozzle body 3022 over the open re-
ceptacle. The nozzle body 3022 has an outer side wall
3030 and a bottom wall 3032 which is recessed up into
the interior of the body. This creates an annular channel
into which the nozzle core 3024 and piston 3026 are re-
ceived.

[0067] The outer side wall 3030 of the nozzle body
3022 includes a dispensing orifice 3036 adjacent the up-
per peripheral edge thereof. The bottom wall 3032 of the
nozzle body 3022 includes an inlet port 3038 extending
through the bottom wall 2032 and downwardly. As best
seen in FIG. 35, the inlet port 2038 is seated into the top
of the piston stem 3026 of the pump engine 3002.
[0068] The nozzle core 3024 includes a side wall 3040
and a bottom wall 3042 which is also recessed upwardly
into the interior of the core creating an annular piston
seat within the nozzle core 3024. The nozzle core 3024
nests within the nozzle body 3022 where the bottom sur-
face of the bottom wall 3042 includes spacing shoulders
3046 to create a narrow base product flow path beneath
the upper surface of the bottom wall 3032 of the nozzle
body 3022 and the lower surface of the bottom wall 3042
of the nozzle core 3024. The piston 3026 nests within
the nozzle core 3024 with its sidewalls 3048 received in
the annular piston seat, and its top wall 3050 resting on
the bottom wall 3042 of the nozzle core 3024. This cre-
ates an active ingredient chamber 3052 above the top
wall 3050 of the piston 3026. An active ingredient formu-
lation 3054 (liquid, gel, lotion etc.) may be received into
the chamber 3052. The active ingredient formulation
3054 may include a carrier material which facilitates a
fluid flow. The cap 3028 is snap received into the upper
lip of the nozzle body 3022. The cap walls and nozzle
body lip may include interfitting snap formations to facil-
itate removal of the cap 3028, as well as filling and refilling
of the additive ingredient formulation 3054.

[0069] A flow aperture 3056 is provided in the bottom
wall 3042 of the core 3024, allowing base product 910
to flow into a lower base product chamber space 3059
(best seen in FIGS. 37B-37D) beneath the piston 3026.
The outside surface of the nozzle core 3024 includes a
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recessed flow channel 3058 extending from the upper lip
to the bottom edge. The upper portion of the channel
3058 provides a flow path for the active ingredient 3054
to flow from the inside of the nozzle core 3024, up and
over the lip and into the channel 3058 to the aligned dis-
pensing orifice 3036. The bottom portion of the channel
3058 provides a flow path for the base product 910 to
flow from beneath the nozzle core 3024, up and around
the bottom edge into the channel 3058 to the aligned
dispensing orifice 3036. The active ingredient 3054 and
the base product 910 meet in the channel 3058 adjacent
to the dispensing orifice 3036 and are mixed as they exit
through the dispensing orifice 3036. The nozzle core
3024 and nozzle body 3022 may be keyed (not shown)
foralignment of the active ingredient flow passage/mixing
channel/chamber 3058 with the dispensing orifice 3036.
[0070] As the pump engine 3002 is actuated, i.e. by
pressing downwardly on the top of the dispensing head
3004, base product 910 flows from the piston stem 3016
beneath the nozzle core 3024 to the dispensing orifice
3036. A small amount of base product also flows through
the flow aperture 3056 to the lower chamber space be-
neath the piston 3026. With each actuation, a lower base
product chamber 3060 is created beneath the piston
3026, filling with base product 910 and pushing the piston
3026 upwardly to simultaneously push the active ingre-
dient 3054 from the upper chamber 3052. This flow action
will be described further hereinbelow with respect to
FIGS. 37A-37D in which a progression of the dispensing
sequence and gradual metering of the active ingredient
formulation 3054 is illustrated.

[0071] FIG. 37Aillustrates the starting configuration of
the dispensing system 3000 with the active ingredient
chamber 3052 initially filled. The piston 3026 is fully seat-
ed within the nozzle core 3024, and there is no base
product 910 beneath the piston 3026. As described
above, as the pump engine 3002 is actuated (FIG. 37B),
i.e. by pressing downwardly on the top of the dispensing
head 3004, base product 910 flows from the piston stem
3016 beneath the nozzle core 3024 to the dispensing
orifice 3036 (see main flow path arrows). A small amount
of base product 910 also flows through the flow aperture
3056 (secondary flow path) to the space 3060 beneath
the piston 3026 which simultaneously pushes the active
ingredient 3054 from the upper chamber 3052 over the
nozzle core side wall 3040 to the dispensing orifice 3036
(see flow path arrows 3064). Before reaching the exit
orifice the formulation and additive flow paths meet each
other resulting in one dose comprising both the base for-
mulation and the additive.

[0072] With each actuation, the lower base product
chamber 3060 is increased in size beneath the piston
3026 (Fig. 37C), filling with base product 910 and pushing
the piston 3026 upwardly. After numerous dispensing cy-
cles, the active ingredient chamber 3052 empties while
the base productlower chamber 3060 fills, and eventually
the piston wall 3050 will meet with the cap 3028 (Fig.
37D). As previously seen in FIGS. 28A and 28F, and in
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Fig. 30, the cap 3028 can be made of a transparent or
translucent material and graphical indicator markings
can be placed on the piston wall 3050 to indicate to the
user that the active ingredient chamber 3052 is "empty".
[0073] Referring now to Figs. 38-43, the present em-
bodiment 3000 is provided with a first spider valve 3060
which may be press fit within a seat 3062 surrounding
the inlet orifice 3038 and a second spider valve 3064
which also may be press fit within an external nozzle
3066 at the outlet orifice 3036 (See also Fig. 32). In order
to protect the formulation 910 and active ingredient 3054
from drying out due to environmental exposure, the inlet
and outlet orifices 3036 and 3038 are sealed with the
noted spider valves 3060 and 3064. Spider valves 3060
and 3064 may be identical and the description below rel-
ative to valve 3060 applies to both valves 3060 and 3064.
The exemplary spider valves 3060 and 3064 are molded
plastic structures with a central sealing disc
3060A/3064A and an outer retainer ring 3060B/3064B.
The sealing discs 3060A/3064A are elastically connect-
ed to the retainerrings 3060A/3064B by integrally molded
spring arms 3060C/3064C which flex to allow displace-
ment of the sealing discs 3060A/3064A relative to the
outer retainer rings 3060A/3064B. At rest, the spider
valves 3060 and 3064 are normally closed (See Figs. 40
and 42) with the sealing discs 3060A/3064A seated in
the inlet orifice 3038 and the exit orifice 3036. When the
pump 3002 and dispensing head 3004 are actuated, the
internal pump pressure pushes the spider valves
3060/3064 open and the formulation 910 fills the passag-
es in the head 3004 forcing a dose of mixed formulation
and additive through the exit orifice 3036 and nozzle 3066
(See Figs. 41 and 43). When the head 3004 is released,
the pressure is also released and the spider valves
3060/3064 return to their normal, at rest, closed condi-
tion.

[0074] As a further measure of protection, the present
embodiment 3000 is provided with an external flexible
cover 3068 having an arcuate wall portion 3070 extend-
ing slightly more than 180 degrees around the nozzle
body 3022, a cup portion 3072 sized to be received over
the nozzle 3066, and a sealing pin 3074 configured to be
received into an exit opening 3076 in the nozzle 3066
(SeeFigs. 34 and 35). The cover 3068 may be selectively
removed and replaced as needed and is held in position
by the interfitting relationship of the cup portion 3072 and
the nozzle 3066 as well and the flexible wall portion 3070
which extends slightly more than 180 degrees around
the nozzle body 3022. The external cover 3068 works as
a"barrier" between the nozzle 3066 and the environment.
In this way, nearby objects are notinadvertently exposed
to the dispensed formulation and likewise the formulation
is not contaminated by the external environment. The
cover 3068 also prevents leakage in the case of depres-
surization during high altitude plane flights. When the dis-
pensers 3000 are transported in a cargo plane hold, the
difference in pressure may cause air bubbles inside the
formulation 910 to expand, increasing the total volume
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in the head 3004 and pushing formulation out through
the nozzle 3066. The sealing pin 3074 in the cover 3068
functions as another seal to prevent leakage.

[0075] It can therefore be seen that the present disclo-
sure provides for a novel dispensing system wherein mul-
tiple additive mixing devices or heads can be selectively
installed onto a container with a pump engine to mix the
additive with a base formulation in the container. The
base formulation is drawn from the container and forced
through the additive mixing head to create a custom prod-
uct with each pump actuation.

Claims
1. A dispensing system (3000) comprising:

a container (900);

a flowable base product (910) contained within
the container (900);

aprimary pump engine assembly (3002) mount-
ed on the container and in fluid communication
with the flowable base product (910); and

a co-acting dispensing head (3004) mounted on
and in fluid communication with the primary
pump engine assembly (3002), the co-acting
dispensing head (3004 ) containing an active in-
gredient formulation (3054) to be mixed with the
flowable base product (910),

characterized in that the co-acting dispensing
head (3004) further comprises:

a nozzle body (3022) having a bottom wall
(3032) with an inlet orifice (3038) and an
outer side wall (3030) with a dispensing or-
ifice (3036);

a cap (3028) attached to the nozzle body
(3022);

a nozzle core (3024) co-axially received in
the nozzle body (3022) and having an an-
nular piston seat, a flow aperture (3056)
through the annular piston seat, and a re-
cessed flow channel (3058) extending from
an upper lip to a bottom edge of an outer
surface of the nozzle core (3024);

a base product flow channel between the
nozzle body (3022) and the nozzle core
(3024) connecting the inlet orifice (3038)
with the recessed flow channel (3058); and
a cup-shaped piston (3026) seated on the
annular piston seat configured such that an
active ingredient chamber (3052) is defined
above the cup-shaped piston (3026), be-
tween the cup-shaped piston (3026) and the
cap (3028), the active ingredient formula-
tion (3054) being contained in the active in-
gredient chamber (3052), and the cup-
shaped piston (3026) configured such that
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10

alower base product chamber space (3059)
is defined below said cup-shaped piston,
between said cup-shaped piston (3026)and
the nozzle core (3024);

wherein, the recessed flow channel (3058) is
aligned with the dispensing orifice (3036) and
defines a flow path for active ingredient formu-
lation (3054) exiting from the active ingredient
chamber (3052) and for flowable base product
(910) exiting the base product flow channel to
mix before exiting the dispensing orifice.

2. The dispensing system (3000) as claimed in claim

1, wherein actuation of the co-acting dispensing
head (3004) results in base product (910) flowing
into the lower base product chamber space (3059)
and results in discharge of the active ingredient for-
mulation (3054) from the active ingredient chamber
(3052).

3. Thedispensing system (3000) of claim 1 or 2, where-

upon actuation of co-acting dispensing head (3004),
the primary pump engine assembly (3002) draws the
flowable base product (910) from the container (900)
and said active ingredient formulation (3054) is in-
troduced into, and mixed with the base product (910)
whilst the active ingredient formulation (3054) and
base product (910) are traveling through the dis-
pensing orifice (3096).

4. The dispensing system (3000) of claim 1, 2 or 3,

wherein the primary pump engine (3002) and the co-
acting dispensing head (3004) are coaxially biased
by a spring (3018).

5. The dispensing system (3000) of any preceding
claim wherein the active ingredient chamber (3052)
is refillable.

6. The dispensing system (3000) of any preceding
claim, wherein the co-acting dispensing head (3004)
is removably mounted to the primary pump engine
(3002).

7. The dispensing system (3000) of any preceding
claim, wherein a first spider valve (3060) is seated
in a seat (3062) surrounding the inlet orifice (3038).

8. The dispensing system of claim 7 wherein an exter-

nal nozzle (3066) is seated about the dispensing or-
ifice (3036).

9. The dispensing system of claim 8 wherein a second

spider valve (3064) is seated between the external
nozzle (3066) and the dispensing orifice (3036).

10. The dispensing system (3000) of any preceding
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claim, further comprising a removable cover (3068)
having a sealing pin (3074), said removable cover
(3068) being selectively disposed on said co-acting
dispensing head (3004 ) with said sealing pin (3074)
engaged within said dispensing orifice (3036).

The dispensing system (3000) of any preceding
claim wherein the primary pump engine assembly
(3002) comprises an accumulator cup (3006) which
is secured within the neck of the container (900), the
accumulator (3006) has a dip tube inlet (3010)
formed in a bottom wall thereof, a fluid valve structure
(3012) is disposed within the dip tube inlet (3010)
and a dip tube (3014) extends from the dip tube inlet
(3010) to draw base product (910) from the container
(900).

The dispensing system (3000) of any preceding
claim wherein the dispensing head assembly (3004)
is received onto a piston stem (3016) of the primary
pump engine assembly (3002) which extends
through an axial opening in the closure body (3008).

The dispensing system (3000) of any preceding
claim wherein the nozzle core (3024) nests within
the nozzle body (3022), wherein the bottom surface
of the bottom wall (3042) includes spacing shoulders
3046 to create a narrow base product flow path be-
neath the upper surface of the bottom wall (3032) of
the nozzle body (3022) and the lower surface of the
bottom wall (3042) of the nozzle core (3024).

The dispensing system (3000) of any preceding
claim wherein an upper portion of the flow channel
(3058) provides a flow path for the active ingredient
(3054) to flow from the inside of the nozzle core
(3024), up and over the lip and into the channel
(3058) to the aligned dispensing orifice (3036) and
wherein the bottom portion of the flow channel (3058)
provides a flow path for the base product (910) to
flow from beneath the nozzle core (3024), up and
around the bottom edge into the flow channel (3058)
to the aligned dispensing orifice (3036).

The dispensing system (3000) of claim 9 wherein
the first spider valve (3060) is press fit within a seat
(3062) surrounding the inlet orifice (3038) and the
second spider valve (3064) is press fit within an ex-
ternal nozzle (3066) at the outlet orifice (3036), the
first and second spider valves (3060, 3064 ) seal the
inlet and outlet orifices (3036, 3038) to prevent the
base product (910) and active ingredient (3054 ) from
drying out due to environmental exposure.

Patentanspriiche

1.

Abgabesystem (3000), umfassend:
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einen Behalter (900);

ein flieRfahiges Basisprodukt (910), das in dem
Behalter (900) enthalten ist;

eine primare Pumpenmotoranordnung (3002),
die am Behalter montiert ist und mit dem
flieRfahigen Basisprodukt (910) in strdmungs-
technischer Kommunikation steht; und

einen  zusammenwirkenden  Abgabekopf
(3004), der an der primaren Pumpenmotoran-
ordnung (3002) montiert ist und mit dieser in
stromungstechnischer Kommunikation steht,
wobei der zusammenwirkende Abgabekopf
(3004) eine Wirkstoffformulierung (3054) ent-
halt, die mit dem flieRfahigen Basisprodukt (910)
zu mischen ist,

dadurch gekennzeichnet, dass der zusam-
menwirkende Abgabekopf (3004) weiter um-
fasst:

einen Dusenkdrper (3022), der eine Boden-
wand (3032) mit einer Einlassoéffnung
(3038) und eine aulere Seitenwand (3030)
mit einer Abgabe6ffnung (3036) aufweist;
eine Kappe (3028), die an dem Dusenkor-
per (3022) befestigt ist;

einen Dusenkern (3024), der koaxialindem
Dusenkorper (3022) aufgenommen ist und
einen ringfdrmigen Kolbensitz, einen
FlieRdurchlass (3056) durch den ringférmi-
gen Kolbensitz und einen eingelassenen
FlieRkanal (3058), der sich von einer obe-
ren Lippe zu einer Bodenkante einer aulde-
ren Oberflache des Dusenkerns (3024) er-
streckt, aufweist;

einen Basisprodukt-FlieBkanal zwischen
dem Disenkérper (3022) und dem Dusen-
kern (3024), der die Einlass6ffnung (3038)
mit dem eingelassenen FlieRkanal (3058)
verbindet; und

einen auf dem ringférmigen Kolbensitz sit-
zenden becherférmigen Kolben (3026), der
konfiguriert ist, sodass eine Wirkstoffkam-
mer (3052) Uber dem becherférmigen Kol-
ben (3026), zwischen dem becherférmigen
Kolben (3026) und der Kappe (3028) defi-
niert wird, wobei die Wirkstoffformulierung
(3054) in der Wirkstoffkammer (3052) ent-
halten ist und der becherférmige Kolben
(3026) konfiguriert ist, sodass ein unterer
Basisproduktkammerraum (3059) unter
dem becherférmigen Kolben, zwischen
dem becherférmigen Kolben (3026) und
dem Disenkern (3024), definiert wird;

wobei der eingelassene FlieRBkanal (3058) mit
der Abgabedffnung (3036) fluchtet und einen
FlieRweg fur Wirkstoffformulierung (3054), die
aus der Wirkstoffkammer (3052) austritt, und fir
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flieRfahiges Basisprodukt (910), das aus dem
Basisprodukt-FlieRkanal austritt, zum Mischen
vor dem Austreten aus der Abgabe6ffnung de-
finiert.

Abgabesystem (3000) nach Anspruch 1, wobei Be-
tatigung des zusammenwirkenden Abgabekopfes
(3004) dazu fiuhrt, dass Basisprodukt (910) in den
unteren Basisproduktkammerraum (3059) flieft,
und zur Abgabe der Wirkstoffformulierung (3054)
aus der Wirkstoffkammer (3052) fiihrt.

Abgabesystem (3000) nach Anspruch 1 oder 2, wo-
bei bei Betatigung des zusammenwirkenden Abga-
bekopfes (3004) die primare Pumpenmotoranord-
nung (3002) das flieRfahige Basisprodukt (910) aus
dem Behaélter (900) zieht und die Wirkstoffformulie-
rung (3054) indas Basisprodukt (910) eingefiihrt und
mit diesem gemischt wird, wahrend sich die Wirk-
stoffformulierung (3054) und Basisprodukt (910)
durch die Abgabedffnung (3096) bewegen.

Abgabesystem (3000) nach Anspruch 1, 2 oder 3,
wobei der primare Pumpenmotor (3002) und der zu-
sammenwirkende Abgabekopf (3004) durch eine
Feder (3018) koaxial vorgespannt sind.

Abgabesystem (3000) nach einem vorstehenden
Anspruch, wobei die Wirkstoffkammer (3052) wieder
auffillbar ist.

Abgabesystem (3000) nach einem vorstehenden
Anspruch, wobei der zusammenwirkende Abgabe-
kopf (3004) abnehmbar am primaren Pumpenmotor
(3002) montiert ist.

Abgabesystem (3000) nach einem vorstehenden
Anspruch, wobei ein erstes Spider-Ventil (3060) in
einem Sitz (3062) sitzt, der die Einlass6ffnung (3038)
umgibt.

Abgabesystem nach Anspruch 7, wobei eine auRere
Duse (3066) um die Abgabedffnung (3036) herum
sitzt.

Abgabesystem nach Anspruch 8, wobei ein zweites
Spider-Ventil (3064) zwischen der duRBeren Dise
(3066) und der Abgabedffnung (3036) sitzt.

Abgabesystem (3000) nach einem vorstehenden
Anspruch, das weiter eine abnehmbare Abdeckung
(3068) umfasst, die einen Dichtungsstift (3074) auf-
weist, wobei die abnehmbare Abdeckung (3068) se-
lektiv an dem zusammenwirkenden Abgabekopf
(3004) angeordnet ist, wobei der Dichtungsstift
(3074) mit der Abgabedffnung (3036) in Eingriff
steht.
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Abgabesystem (3000) nach einem vorstehenden
Anspruch, wobei die primdre Pumpenmotoranord-
nung (3002) einen Akkumulatorbecher (3006) um-
fasst, der im Hals des Behalters (900) gesichert ist,
wobei der Akkumulator (3006) einen Tauchrohrein-
lass (3010) aufweist, der in dessen Bodenwand ge-
bildet ist, eine Fluidventilstruktur (3012) im Tauch-
rohreinlass (3010) angeordnet ist und sich ein
Tauchrohr (3014) aus dem Tauchrohreinlass (3010)
erstreckt, um Basisprodukt (910) aus dem Behalter
(900) zu ziehen.

Abgabesystem (3000) nach einem vorstehenden
Anspruch, wobei die Abgabekopfanordnung (3004)
auf einem Kolbenschaft (3016) der primaren Pum-
penmotoranordnung (3002) aufgenommen ist, der
sich durch eine axiale Offnung im Verschlusskérper
(3008) erstreckt.

Abgabesystem (3000) nach einem vorstehenden
Anspruch, wobei der Disenkern (3024) im Disen-
korper (3022) verschachtelt ist, wobei die Bodeno-
berflache der Bodenwand (3042) Abstandhalter-
schultern 3046 beinhaltet, um unter der oberen
Oberflache der Bodenwand (3032) des Diisenkor-
pers (3022) und der unteren Oberflache der Boden-
wand (3042) des Dusenkerns (3024) einen schma-
len Basisprodukt-FlieRweg zu erzeugen.

Abgabesystem (3000) nach einem vorstehenden
Anspruch, wobei ein oberer Abschnitt des FlieRka-
nals (3058) einen FlieRweg bereitstellt, damit der
Wirkstoff (3054 ) von der Innenseite des Diisenkerns
(3024) nach oben und Uber die Lippe und in den
Kanal (3058) zur fluchtenden Abgabed6ffnung (3036)
flieRt, und wobei der untere Abschnitt des Fliel3ka-
nals (3058) einen FlieRweg bereitstellt, damit das
Basisprodukt (910) von unter dem Diisenkern (3024)
nach oben und um die Bodenkante herum in den
FlieRkanal (3058) zur fluchtenden Abgabedffnung
(3036) flieft.

Abgabesystem (3000) nach Anspruch 9, wobei das
erste Spider-Ventil (3060) in einen Sitz (3062), der
die Einlassoffnung (3038) umgibt, eingepresst ist,
und das zweite Spider-Ventil (3064) in eine duRere
Duse (3066) an der Auslassoffnung (3036) einge-
presst ist, wobei das erste und zweite Spider-Ventil
(3060, 3064) die Einlass- und die Auslassoffnung
(3036, 3038) abdichten, um zu verhindern, dass das
Basisprodukt (910) und Wirkstoff (3054) aufgrund
von Umwelteinflissen austrocknen.

Revendications

1.

Systeme de distribution (3000) comprenant :
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un récipient (900) ;

un produit de base fluide (910) contenu dans le
récipient (900) ;

un ensemble moteur de pompe principale
(3002) monté sur le récipient et en communica-
tion fluidique avec le produit de base fluide
(910) ; et

une téte de distribution a action conjointe (3004)
montée sur et en communication fluidique avec
I'ensemble moteur de pompe principale (3002),
la téte de distribution a action conjointe (3004)
contenant une formulation de substance active
(3054) a mélanger avec le produit de base fluide
(910),

caractérisé en ce que la téte de distribution a
action conjointe (3004) comprend en outre :

un corps (3022) de buse présentantune pa-
roi de fond (3032) avec un orifice d’entrée
(3038) et une paroi latérale externe (3030)
avec un orifice de distribution (3036) ;

un capuchon (3028) fixé au corps (3022) de
buse ;

un noyau (3024) de buse regu coaxialement
dans le corps (3022) de buse et présentant
un siege de piston annulaire, une ouverture
d’écoulement (3056) a travers le siege de
piston annulaire, et un canal d’écoulement
en retrait (3058) s’étendant d’un rebord su-
périeur a un bord de fond d’une surface ex-
terne du noyau (3024) de buse ;

un canal d’écoulement de produit de base
entre le corps (3022) de buse et le noyau
(3024) de buse reliant I'orifice d’entrée
(3038) au canal d’écoulement en retrait
(3058) ; et

un piston cupuliforme (3026) placé sur le
sieége de piston annulaire configuré de telle
sorte qu’une chambre (3052) de substance
active est définie au-dessus du piston cu-
puliforme (3026), entre le piston cupulifor-
me (3026) et le capuchon (3028), la formu-
lation de substance active (3054) étant con-
tenue danslachambre (3052) de substance
active, et le piston cupuliforme (3026) étant
configuré de telle sorte qu’un espace infé-
rieur (3059) de chambre de produit de base
est défini sous ledit piston cupuliforme, en-
tre ledit piston cupuliforme (3026) et le
noyau (3024) de buse ;

dans lequel le canal d’écoulement en retrait
(3058) est aligné avec l'orifice de distribution
(3036) et définit un chemin d’écoulement pour
que la formulation de substance active (3054)
sortant de la chambre (3052) de substance ac-
tive et que le produit de base fluide (910) sortant
du canal d’écoulement de produit de base se
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mélangent avant de sortir par I'orifice de distri-
bution.

Systeme de distribution (3000) selon la revendica-
tion 1, dans lequel I'actionnement de la téte de dis-
tribution a action conjointe (3004) entraine I'écoule-
ment du produit de base (910) dans I'espace infé-
rieur (3059) de chambre de produit de base et en-
traine I'évacuation de la formulation de substance
active (3054) de la chambre (3052) de substance
active.

Systeme de distribution (3000) selon la revendica-
tion 1 ou 2, al'actionnement de la téte de distribution
a action conjointe (3004), I'ensemble moteur de
pompe principale (3002) aspire le produit de base
fluide (910) du récipient (900) et ladite formulation
de substance active (3054) est introduite dans, et
mélangée au produit de base (910), pendant que la
formulation de substance active (3054) et le produit
de base (910) circulent a travers I'orifice de distribu-
tion (3096).

Systeme de distribution (3000) selon la revendica-
tion 1, 2 ou 3, dans lequel le moteur de pompe prin-
cipale (3002) et la téte de distribution a action con-
jointe (3004) sont sollicités coaxialement par un res-
sort (3018).

Systeme de distribution (3000) selon une quelcon-
que revendication précédente dans lequel la cham-
bre (3052) de substance active est rechargeable.

Systeme de distribution (3000) selon une quelcon-
que revendication précédente, dans lequel la téte de
distribution a action conjointe (3004) est montée de
maniére amovible sur le moteur de pompe principale
(3002).

Systeme de distribution (3000) selon une quelcon-
que revendication précédente, dans lequel une pre-
miere valve a segments (3060) est placée dans un
siege (3062) entourant l'orifice d’entrée (3038).

Systeme de distribution selon la revendication 7
dans lequel une buse externe (3066) est placée
autour de I'orifice de distribution (3036).

Systeme de distribution selon la revendication 8
dans lequel une seconde valve a segments (3064)
est placée entre la buse externe (3066) et I'orifice
de distribution (3036).

Systeme de distribution (3000) selon une quelcon-
que revendication précédente, comprenant en outre
un couvercle amovible (3068) présentant une bro-
che d’étanchéité (3074), ledit couvercle amovible
(3068) étant disposé sélectivement sur ladite téte de
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distribution a action conjointe (3004) avec ladite bro-
che d’étanchéité (3074) en prise a l'intérieur dudit
orifice de distribution (3036).

Systéme de distribution (3000) selon une quelcon-
que revendication précédente dans lequel 'ensem-
ble moteur de pompe principale (3002) comprend
un réceptacle accumulateur (3006) qui est fixé a I'in-
térieur du col du récipient (900), I'accumulateur
(3006) présente une entrée (3010) de tube plongeur
formée dans une paroi de fond de celui-ci, une struc-
ture de soupape a fluide (3012) est disposée a l'in-
térieur de I'entrée (3010) de tube plongeur et un tube
plongeur (3014) s’étend depuis I'entrée (3010) de
tube plongeur pour aspirer le produit de base (910)
depuis le récipient (900).

Systeme de distribution (3000) selon une quelcon-
que revendication précédente dans lequel 'ensem-
ble téte de distribution (3004) est regu sur une tige
de piston (3016) de I'ensemble moteur de pompe
principale (3002) qui s’étend a travers une ouverture
axiale dans le corps de fermeture (3008).

Systeme de distribution (3000) selon une quelcon-
que revendication précédente dans lequel le noyau
(3024) de buse s’emboite dans le corps (3022) de
buse, dans lequel la surface de fond de la paroi de
fond (3042) inclut des épaulements d’espacement
3046 pour créer un chemin d’écoulement de produit
de base étroit sous la surface supérieure de la paroi
de fond (3032) du corps (3022) de buse et la surface
inférieure de la paroi de fond (3042) du noyau (3024)
de buse.

Systeme de distribution (3000) selon une quelcon-
querevendication précédente dans lequel une partie
supérieure du canal d’écoulement (3058) fournit un
chemin d’écoulement pour que la substance active
(3054) s’écoule de l'intérieur du noyau (3024) de bu-
se, vers le haut et par-dessus le rebord et dans le
canal (3058) a l'orifice de distribution (3036) aligné
et dans lequel la partie de fond du canal d’écoule-
ment (3058) fournit un chemin d’écoulement pour
que le produit de base (910) s’écoule du dessous du
noyau (3024) de buse, vers le haut et autour du bord
de fond dans le canal d’écoulement (3058) a I'orifice
de distribution (3036) aligné.

Systeme de distribution (3000) selon la revendica-
tion 9 dans lequel la premiere valve a segments
(3060) est ajustée par pression dans un sieége (3062)
entourant/l’orifice d’entrée (3038) etla seconde valve
a segments (3064) est ajustée par pression dans
une buse externe (3066) au niveau de l'orifice de
sortie (3036), les premiere et seconde valves a seg-
ments (3060, 3064) ferment hermétiquement les ori-
fices d’entrée et de sortie (3036, 3038) pour empé-
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cher le produit de base (910) et la substance active
(3054) de sécher en raison d’'une exposition a I'en-
vironnement.
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