
MIXING AND DISPENSING DEVICE BACKGROUND     [0001] Various devices are
known in the art to dispense fluids. Typically, dispensers hold a single
fluid, however, it is often desirable for multiple fluids to be stored in
separate storage containers within a single device, and then mixed and
immediately dispensed as a mixture from the device. In various industries,
including the fragrance industry, it is desirable to have a device that is
configured to proportionally adjust the volumetric ratio of each fluid that
comprises the mixture, in order to provide a customized fragrance or
product that includes each of a plurality of fluids. SUMMARY     [0002] In
an embodiment, a device for mixing a plurality of fluids to formulate a
mixture and for dispensing the mixture is disclosed. The device comprises a
plurality of cartridge assemblies each comprising a cartridge configured to
contain one of the plurality of fluids. There is a plurality of flow
channels each having a central axis and each configured to communicate with
a corresponding one of the cartridges. A plurality of valve assemblies is
each positioned to communicate with one of the flow channels to adjust a
mass flow rate of the fluid drawn from the corresponding cartridge. There
is a manifold assembly positioned downstream to the valve assembly. The
manifold assembly comprises a manifold body having a mixing chamber and a
plurality of inlets each configured to communicate with a corresponding one
of the flow channels through which the fluid from the cartridge of the
corresponding cartridge assembly is drawn into the mixing chamber during
operation of the device. The manifold assembly also has a seal disposed
within the manifold body adjacent to and having a size and a shape that
substantially covers the inlets. The manifold assembly has a spring
disposed within the manifold body and a piston disposed within the manifold
body between the seal and the spring. The spring is moveable between an
extended position in which the spring engages the piston to move the seal
to a closed position that substantially and simultaneously closes the
inlets from the flow channels and a compressed position that moves the seal
away from the inlets to substantially and simultaneously open the inlets to
the flow channels. The device also has a dispensing pump assembly
configured to communicate with the manifold assembly and configured to draw
fluid from each of the cartridge assemblies. A nozzle is configured to
communicate with the dispensing pump assembly and to dispense the mixture.
During operation the dispensing pump draws a volume of fluid from  each
cartridge through the corresponding flow channel and through the
corresponding inlet into the mixing chamber to form the mixture. The
mixture is drawn from the mixing chamber through the dispensing pump to the
nozzle.     [0003] In another embodiment, a device for mixing a plurality
of fluids to form a mixture and for dispensing the mixture is disclosed.
The device has a plurality of cartridges each configured to contain one of
the plurality of fluids. A plurality of flow channels each have a central
axis and are each configured to communicate with a corresponding one of the
cartridges. A plurality of independently adjustable valves are each
positioned adjacent to one of the flow channels and are each adjustable
along a second axis that is not parallel to the central axis to adjust a
mass flow rate of the fluid drawn from the corresponding cartridge. A
manifold body has a plurality of inlets each configured to communicate with
a corresponding one of the flow channels through which the fluid from the
corresponding cartridge is drawn into a mixing chamber during operation. A
seal is disposed within the manifold body adjacent to and sized to
substantially cover the inlets. A piston is disposed within the manifold
body between the seal and a spring, wherein the spring is moveable between
an extended position in which the spring engages the piston to move the
seal to a closed position that substantially and simultaneously closes the
inlets from the flow channels and a compressed position that moves the seal
away from the inlets to substantially and simultaneously open the inlets to
the flow channels. A dispensing pump is configured for communication with
the mixing chamber and is configured to draw fluid from each of the
cartridges. A nozzle is configured for communication with the dispensing
pump and is configured to dispense the mixture. During operation the
dispensing pump draws a volume of fluid from each cartridge through the
corresponding flow channel and through the corresponding inlet into the
mixing chamber to form the mixture. The mixture is drawn from the mixing
chamber through the dispensing pump to the nozzle. 



[0004] In another embodiment, a device for mixing a plurality of fluids to
form a mixture and for dispensing the mixture is disclosed. There is a
plurality of cartridge assemblies, each cartridge assembly comprising
cartridge configured to contain one of the plurality of fluids and a
plurality of flow channels. Each flow channel has a lumen having a
cross-sectional area, a central axis, and is configured to communicate with
a corresponding one of the cartridges, wherein the cross-sectional area of
each flow channel is directly proportional to a mass flow rate of fluid
drawn from the corresponding cartridge during operation of the device. The
device has a manifold assembly that has a manifold body having a mixing
chamber and a plurality of inlets each configured to communicate with a
corresponding flow channel through which the fluid from the cartridge of
the corresponding cartridge assembly is drawn into the mixing chamber
during operation. A seal is disposed within the manifold body adjacent to
and sized to substantially and simultaneously close the inlets. A spring is
disposed within the manifold body. A piston is disposed within the manifold
body between the seal and the spring. The spring is moveable between an
extended position in which the spring engages the piston to move the seal
to a closed position that substantially and simultaneously closes the
inlets from the flow channels and a compressed position that moves the seal
away from the inlets to substantially and simultaneously open the inlets to
the flow channels. A dispensing pump assembly is configured for
communication with the manifold assembly and is configured to draw fluid
from each of the cartridge assemblies. A nozzle is configured for
communication with the dispensing pump assembly and is configured to
dispense the mixture. During operation the dispensing pump draws the volume
of fluid from each cartridge assembly through the corresponding inlet into
the mixing chamber to form the mixture. The mixture is drawn from the
mixing chamber through the dispensing pump to the nozzle.     [0005] Other
objects, features, aspects and advantages of the mixing and dispensing
device will become better understood or apparent from the following
detailed description, drawings, and appended claims. BRIEF DESCRIPTION OF
THE DRAWINGS      [0006] Fig. 1 is an embodiment of a mixing and dispensing
device illustrating a cartridge and valve assemblies in a linear array,
showing (A) a front isometric view and including dashed arrows that
illustrate the flow of fluid through the device when the device is in
operation, (B) a rear isometric view, (C) a side elevation view, (D) an
exploded view, (E) an exploded detail view of a valve, (F) an isometric
detail view of a cartridge, (G) a cross-sectional view of a cartridge, and
(H) an exploded view of a cartridge;     [0007] Fig. 2 is another
embodiment of the mixing and dispensing device illustrating the cartridge
and valve assemblies in a radial array, showing (A) a front isometric view
and including dashed arrows that illustrate the flow of fluid through the
device when the device is in operation, (B) a rear isometric view, and (C)
a side elevation view;     [0008] Fig. 3 is another embodiment of the
mixing and dispensing device illustrating inverted cartridge assemblies,
showing (A) a front isometric view, (B) a rear isometric view, (C) a side
elevation view and including dashed arrows that illustrate the flow of
fluid through the device when the device is in operation, (D) an exploded
view, (E) a cross-sectional view through an inverted cartridge in
combination with the spike plate and showing the cartridge 



3  detached from the spike plate, and (F) a cross-sectional view through an
inverted cartridge in combination with the spike plate and showing the
cartridge attached to the spike plate;      [0009] Fig. 4 is another
embodiment of the mixing and dispensing device illustrating flow channels
having lumens of differing cross-sectional areas, showing (A) a front
isometric view and including dashed arrows that illustrate the flow of
fluid through the device when the device is in operation, (B) a rear
isometric view, (C) a side elevation view, and (D) an exploded view;
[0010] Fig. 5 is an embodiment of the manifold assembly, showing (A) an
isometric view with the manifold body shown transparent for clarity, and
(B) an exploded isometric view;     [0011] Fig. 6 is an orthographic front
view of an embodiment of the manifold assembly illustrated in Fig. 5 (with
the manifold body shown in cross-section for clarity) in combination with a
dispensing pump and nozzle, and illustrating (A) the seal in the fully
closed position, (B) horizontal cross-sectional views of the manifold
assembly taken along lines 6aa, 6ab, and 6ac shown in Fig. 6A, and (C) the
seal in the fully opened position;      [0012] Fig. 7 illustrates an
orthographic front view of an embodiment of the manifold assembly (with the
manifold body shown in cross-section for clarity), dispensing pump, and
nozzle (A) in a resting state, (B) in an actuated state, and (C) in a
rebound state;      [0013] Fig. 8 is a partial cross-sectional view of the
mixing and dispensing device shown in Fig. 1 taken through the valve
assembly and showing a screw-actuated pinch valve in (A) the fully opened
position and (B) the fully closed position; 



[0014] Fig. 9 is a partial cross-sectional view of an embodiment of a
mixing and dispensing device taken through the valve assembly and showing a
slider-actuated pinch valve in (A) the fully opened position and (B) the
fully closed position;      [0015] Fig. 10 is (A) a partial cross-sectional
view of an embodiment of a mixing and dispensing device taken through the
valve assembly and showing a lever-arm actuated pinch valve in a partially
opened position, (B) a partial cross-sectional side view detail through the
lever-arm actuated pinch valve in a partially opened position, and (C) a
rear view detail cross-sectional view through a lever-arm actuated pinch
valve in a partially opened position;      [0016] Fig. 11 is a partial
cross-sectional view of an embodiment of a mixing and dispensing device
taken through the valve assembly and showing a needle valve in (A) the
fully opened position and (B) the fully closed position; and      [0017]
Figure 12 is an exploded view of another embodiment of the mixing and
dispensing device illustrating the cartridge and valve assemblies in a
non-linear array.  DETAILED DESCRIPTION      100181 As shown generally in
the Figures, embodiments of a device 100, 200, 300, 400, 1200 for mixing a
plurality of fluids to formulate a mixture and dispensing the mixture are
disclosed. As shown in Figs. 1 to 4 and 12, the device 100, 200, 300, 400,
1200 has at least two cartridge assemblies 120, 220, 320, 420, 1220
positioned relative to each other in a linear (Figs. 1, 3, 4), radial (Fig.
2), or non-linear (Fig. 12) array. Each cartridge assembly 120, 220, 320,
420, 1220 has a cartridge 115, 215, 315, 415, 1215 that is configured to
hold a fluid. In various embodiments, the fluid in each cartridge 115, 215,
315, 415, 1215 is a fragrance oil, a solvent, a pigment, an ink, a dye, a
medication, a dietary supplement, a flavoring, spirits, a cleaning
substance, or any other such substance available in a liquid form. The
device 100, 200, 300, 400, 1200 has at least two flow channels 132, 232,
332, 432, 1232 each associated with a corresponding cartridge 115, 215,
315, 415, 1215. Embodiments (Figs. 1-3, 12) have adjustable valve
assemblies 140, 240, 340, 1240 configured to adjust a mass flow rate of
fluid from each cartridge 115, 215, 315, 1215. The flow channels 132, 232,
332, 1232 are configured to communicate with a manifold assembly 130, 230,
330, 1230. In the embodiments illustrated in Figs. 1-3 and 12, the manifold
assembly 130, 230, 330, 1230 is positioned downstream from the adjustable
valve assemblies 140, 240, 340, 1240. Referring again generally to the
Figures, a dispensing pump assembly 150, 250, 350, 450, 1250 is positioned
downstream from the manifold assembly 130, 230, 330, 430, 1230 and is
configured to communicate with a nozzle 152, 252, 352, 452, 1252 that is
positioned downstream from the dispensing pump 150, 250, 350, 450, 1250. In
the embodiments illustrated in Figs. 1-3 and 12, the fluid communication
between each cartridge 115, 215, 315, 1215, its corresponding flow channel
132, 232, 332, 1232, and the manifold assembly 130, 230, 330, 1230 is
adjustable by the corresponding valve assembly 140, 240, 340, 1240.
Referring again to Figs. 1-4 and 12, the manifold assembly 130, 230, 330,
430, 1230, dispensing pump assembly 150, 250, 350, 450, 1250 and nozzle
152, 252, 352, 452, 1252 are in fluid communication with each other when
the dispensing pump assembly 150, 250, 350, 450, 1250 is actuated.
[0019] During operation, the device 100, 200, 300, 400, 1200 is configured
to formulate a mixture of a plurality of fluids in the manifold assembly
130, 230, 330, 430, 1230 where each fluid is drawn through a corresponding
flow channel 132, 323, 332, 432, 1232 to a mixing chamber 137, 237, 337,
437, 1237 disposed within the body 138, 238, 338, 438, 1238 of the manifold
assembly at a mass flow rate that may be proportional to a preset
volumetric ratio. The mixture of the plurality of fluids is drawn into the
dispensing pump 



5  assembly 150, 250, 350, 450, 1250 from which it is subsequently expelled
through the nozzle 152, 252, 352, 452, 1252. In embodiments of the device
100, 200, 300, 1200 such as those illustrate in Figs. 1-3 and 12, the
volumetric ratio of each fluid comprising the mixture is adjusted by an
adjustable valve 140, 240, 340, 1240 that independently adjusts the mass
flow rate of each one of the fluids that is drawn from each cartridge
through the corresponding flow channel during operation of the device. In
another embodiment of the device 400 illustrated in Fig. 4, the volumetric
ratio of each fluid comprising the mixture is directly proportional to the
cross-sectional area of a lumen of each flow channel 432, which determines
the mass flow rate of the fluid therethrough during operation of the device
400. Referring generally to the Figures, the result of operation of the
device 100, 200, 300, 400, 1200 is the expulsion of a customized mixture
from the nozzle 152, 252, 352, 452, 1252.     100201 When referring to the
embodiments illustrated in Fig. 1, the device is designated as 100 with the
corresponding reference numbers for component parts indicated in the 100
series, while the embodiment illustrated in Fig. 2 is designated as device
200 with the corresponding reference numbers for component parts indicated
in the 200 series. For example, the cartridge assembly of device 100 is
designated 120 while the cartridge assembly of device 200 is designated
220. Devices 100, 200 are described together in the following description
because the devices 100, 200 differ only in the configuration of the
cartridge assemblies 120, 220 relative to each other and the resulting
configuration of inlets 139, 239.    [0021] In embodiments of the device
100, 200 illustrated in Figs. 1, 2, respectively, the device 100, 200 has
at least two cartridge assemblies 120, 220 each comprising a cartridge 115,
215. At least two flow channels 132, 232 are each configured to communicate
with an interior of a corresponding one of the cartridges 115, 215. The
device 100, 200 has at least two adjustable valve assemblies 140, 240 each
positioned to communicate with a corresponding one of the flow channels
132, 232 to adjust a mass flow rate of fluid that is drawn by the
dispensing pump assembly 150, 250 from the corresponding cartridge 115, 215
through the flow channel 132, 232 each time the dispensing pump assembly
150, 250 rebounds to its resting state. By way of example, positioned to
communicate includes positioned adjacent to the corresponding flow channel
132, 232 (e.g., Figs. 8-10) or positioned within the lumen of the
corresponding flow channel 132, 232 (e.g., Fig. 11). Referring again to
Figs. 1, 2, the device 100, 200 has a manifold assembly 130, 230 positioned
downstream from the adjustable valve assembly 140, 240 and a dispensing
pump assembly 150, 250 positioned downstream from the manifold assembly
140, 240. The  dispensing pump assembly 150, 250 is configured to
communicate with a downstream nozzle 152, 252.     [0022] Optionally, the
cartridge assemblies 120, 220, flow channels 132, 232, adjustable valve
assemblies 140, 240 (except for the moveable control), manifold assembly
130, 230, and dispensing pump assembly 150, 250 are enclosed in a body 112,
212. In embodiments, the body 112, 212 is comprised of a single component
or multiple components. In an embodiment, a portion of the body 112, 212 is
removable or is configured to open or close to provide or restrict access,
respectively, to the cartridges, for example, as useful to remove and
replace a cartridge. Body 112, 212 may be made of plastic, such as
injection molded polycarbonates, polystyrenes, etc. 



[0023] As illustrated in Fig. 1D, each cartridge assembly 120 includes a
cartridge 115 and a cartridge receptacle 117 configured to receive a neck
of cartridge 115. In an example, the neck and the cartridge receptacle 117
are configured to threadably engage. In another example, the cartridge 115
is snap-fit into the cartridge receptacle 117. Optionally, the cartridge
assembly 120 includes a spike plate 114. The spike plate 114 is configured
to communicate with the interior of a corresponding cartridge 115 such as
for example by a port 114a in the spike plate 114 or by a coupling (not
shown) attached to or integral with the spike plate 114 that has a distal
end that pierces the closure device (described below) of the cartridge and
a proximal end that communicates with the corresponding flow channel 132.
Cartridge assembly 220 is the same as described herein with respect to
cartridge assembly 120 in connection with Fig. 1D. One skilled in the art
will appreciate that spike plate 114, port 114a, and cartridge receptacle
117 may be unitary components, such as an integrally injection molded part,
or assembled parts.     [0024] Referring again generally to Figs. 1 and 2,
in an embodiment, each cartridge 115, 215 is removable and replaceable. In
another embodiment, each cartridge 115, 215 is permanently affixed onto or
within the body 112. The cartridges 115, 215 may be of differing or the
same volume capacity, length, or diameter. In embodiments, the cartridges
115, 215 are made from, by way of example, glass, plastic, metallic
materials, collapsible or pliable materials such as a bladder, or materials
that are resistant to degradation by the fluids contained or to be
contained therein. In an embodiment, the cartridges 115, 215 are clear to
render the fluid contents visible. Optionally, a window (not shown) is
positioned in a wall of an opaque cartridge to show the fluid contents
thereof     [0025] As illustrated in Figs. 1, 2, and particularly in Fig.
1D, each cartridge 115, 215 has a closure device 118, 218, such as a cap,
seal, or the like that substantially closes the 7 cartridge 115, 215 so
that the fluid contained therein does not leak out. The closure device 118,
218 is either integral with the cartridge 115, 215 or assembled. A port
116, 216, optionally positioned in or integral with the closure device 118,
218, provides communication between the interior of cartridge 115, 215 and
the corresponding flow channel 132, 232 when the port 116, 216 is in the
opened position. Port 116, 216 is in the closed position when the cartridge
115, 215 is disconnected from the cartridge assembly 120, 220. As
illustrated in Fig. 1D, the port 116 is configured to receive a distal end
of the corresponding flow channel 132 or a coupling (not shown), such as a
spike, needle, nipple, zirk, or other such connector, that connects or
couples the distal end of the corresponding flow channel 132 to the
interior of the cartridge 115. In an embodiment, the port 116 is a
pierceable septum.     [0026] Each cartridge 115, 215 has a vent 113 (see
Figs. 1D, 1F, 1G, 1H) that is configured for entry of atmospheric air into
the cartridge 115, 215 as fluid is removed by the dispensing pump 150, 250.
The vent 113 substantially eliminates the buildup of vacuum in the
cartridge 115, 215. The vent 113 is configured to substantially prevent
leakage of the fluid from the cartridge 115, 215. Optionally, the vent 113
is positioned within or is integral with the closure device 118, 218 or the
port 116, 216. By way of example, the vent 113 is an elastomeric duck-bill
valve, a flapper valve, an umbrella valve, a diaphragm, etc. In another
example, the vent 113 is a spring-loaded assembly such as a ball or ball
plunger that engages a sealing aperture.     [0027] Optionally, as
illustrated in Fig. 11, a bladder 193 is positioned in the interior of the
cartridge 115 and is configured to hold the fluid. The port 116 is in
communication with the interior of the bladder 193. In embodiments, the
bladder 193 is at least one of flexible, removable, replaceable, and
refillable.     [0028] Optionally, as illustrated in Fig. 1D, a conduit
119, such as a sipper tube, is included in each cartridge 115. The conduit
119 is configured to draw fluid from the interior of the cartridge 115 and
to communicate with the distal end of the corresponding flow channel 132. 



As illustrated in Figs. 1 and 2, a flow channel 132, 232 is in
communication with the interior of a corresponding cartridge 115, 215
either directly or via connection to coupling (not shown). Each flow
channel 132, 232 transports the fluid from the corresponding cartridge 115,
215 to the mixing chamber 137, 237 of the manifold 130, 230 when the
dispensing pump assembly 150, 250 is rebounding. Each flow channel 132, 232
has proximal and distal ends, a central axis, and a lumen that has a cross
section. In an embodiment, the port 116, 216 of the cartridge 115, 215
receives a distal end of the corresponding flow channel 132, 232. In
another embodiment, the port 116, 216 receives a distal end of coupling
that is connected to the distal end of the corresponding flow channel 132,
232.    [0029] As shown in Figs. 1, 2, and 5-11, the proximal end of each
flow channel 132, 232 is in communication with one of the inlets 139, 239
of the manifold 130, 230. In an embodiment, the flow channel 132, 232 is
compressible or pliable, such as an elastomeric material made of, for
examples, extruded PVC, silicone, etc. In another embodiment, the flow
channel 132, 232 is made of a semi-rigid or rigid material.    [0030] As
illustrated in Figs. 1, 2, and 8-11, in an embodiment, an adjustable valve
assembly 140, 240 is positioned to communicate with a corresponding flow
channel 132, 232. Each adjustable valve assembly 140, 240 may be controlled
independently from other adjustable valve assemblies 140, 240 in the device
100, 200. Each adjustable valve assembly 140, 240 may function
independently from other adjustable valve assemblies in the device. The
adjustable valve assembly 140, 240 adjusts a mass flow rate of fluid that
is drawn by the dispensing pump assembly 150, 250 from the corresponding
cartridge 115, 215 through the flow channel 132, 232 each time the
dispensing pump assembly 150, 250 rebounds. Each adjustable valve assembly
140, 240 has a moveable control 142, 242 that is configured for use by a
user to adjust the adjustable valve assembly 140, 240 to a position that
adjusts the mass flow rate of fluid from a corresponding cartridge 115, 215
through the adjacent flow channel 132, 232 when the device 100, 200 is in
operation. The moveable control 142, 242 is, for examples, a rotary knob or
screw (Figs. 1, 2, 8), a slider switch (Fig. 9), or a lever arm (Fig. 10).
This list is not intended to be inclusive however, and the moveable control
142, 242 can be anything known by those skilled in the art to be functional
in the device. Optionally, the moveable control 142, 242 has a scale or
other indicator (not shown) that indicates the position of one adjustable
valve assembly 140, 240 relative to the other adjustable valve assemblies,
or the moveable control 142, 242 has incremental markings (not shown) that
show the relative proportion of each fluid from each cartridge 115, 215
being mixed to form the mixture.    [0031] In an embodiment illustrated in
Figs. 8-10, the adjustable valve assembly 140 is positioned adjacent to the
corresponding flow channel 132 and is adjustable along an axis that is not
parallel to the central axis of the corresponding flow channel 132 at the
point along the flow channel at which the adjustable valve 140 is adjacent
thereto. The adjustable valve assembly 140 may be configured to
progressively decrease a mass flow rate of fluid drawn from the
corresponding cartridge 115 when the device is in use by progressively
constricting the cross-sectional area of the corresponding flow channel 132
by progressively moving the 9 movable control 142 to a position(s) that
causes the adjustable valve 140 to progressively come into contact with an
exterior surface of the flow channel 132 thereby constricting the
cross-sectional area of the lumen of the flow channel 132 to decrease the
mass flow rate of fluid moving therethrough. Conversely, the mass flow rate
of fluid that is drawn out of the cartridge 115, when the pump 150 is
operational, is progressively increased by progressively moving the
moveable control 142 to a position(s) that cause the adjustable valve to
progressively retract from compressing an exterior surface of the flow
channel 132, thereby causing the lumen of the flow channel 132 to rebound
and restoring the cross-sectional area of the lumen to increase the mass
flow rate of fluid moving therethrough. Examples of such an embodiment are
illustrated in Figs. 8-10, which illustrate a pinch valve (Fig. 8), a
roller valve (Fig. 9), and a lever valve (Fig. 10). These examples are not
intended to be limiting or inclusive, however, and any valve known to those
skilled in the art is within the scope of this disclosure.      100321 Fig.
8 illustrates a partial cross-sectional view of a device taken through the
adjustable valve assembly 140 in which the adjustable valve assembly 140 is
a screw-actuated pinch valve. The pinch valve 140 has a clamp 143 and a
threaded shaft 144. The threaded shaft 144 has a tip 145. A control knob
142 mates with the threaded shaft 144 such that progressive axial rotation
of the control knob 142 causes the threaded shaft 144 to progressively move
axially towards or away from the clamp 143 to a closed (Fig. 8B) or an
opened (Fig. 8A) position, respectively. In operation, the portion of the
flow channel 132 between the cartridge 115 and the inlets 139 of the
manifold body 138 is restricted by rotating the control knob 142 in a first
direction to cause the threaded shaft 144 to move towards the clamp 143
until the clamp engages and at least partially compresses the flow channel
132 to constrict the cross-sectional area of the lumen of the flow channel
132 to decrease the mass flow rate of fluid through the flow channel 132.
Fig. 8B illustrates the pinch valve 140 in the fully closed position. The
fluid connection is restored by rotating control knob 142 in a second
direction to cause the threaded shaft 144 to move away from and decompress
the flow channel 132 to cause the lumen of the flow channel 132 to rebound,
thereby at least partially restoring the cross-sectional area of the lumen
and increasing the mass flow rate of fluid through the flow channel 132.
Fig. 8A illustrates the pinch valve 140 in the fully opened position. 



[0033] Referring to Fig. 9, a device 100 is illustrated in which the
adjustable valve assembly 140 is a slide-actuated pinch valve. The pinch
valve 140 has a ramp 148 and a roller 149. The flow channel 132 is
positioned between the ramp 148 and the roller 149. The  axis of the ramp
148 is positioned at an angle relative to the axis of movement of the
roller 149. A slide switch control 142 mates with the roller 149 such that
progressive linear movement of the slide switch 142 in a first direction
causes the roller 149 to progressively move linearly across the ramp 148
from an open (Fig. 9A) to a closed (Fig. 9B) position to progressively
compress the flow channel 132 between the roller 149 and the ramp 148 to
constrict the cross-sectional area of the lumen of the flow channel 132 to
progressively decrease the mass flow rate of fluid through the flow channel
132. Progressive linear movement of the slide switch 142 in a second
direction causes the roller 149 to progressively decompress the flow
channel 132 between the roller 149 and the ramp 148 to cause the
cross-sectional area of the lumen of the flow channel 132 to rebound to
progressively increase the mass flow rate of fluid through the flow channel
132.      [0034] Referring to Fig. 10, a device is illustrated in which the
adjustable valve 140 is a lever-arm actuated pinch valve. The pinch valve
140 has a roller 149 and a ramp 149. The flow channel 132 is positioned
between the ramp 148 and the roller 149. A lever arm control 142 pivotally
mates with the roller 149 such that progressive pivoting of the lever arm
142 causes the roller 149 to progressively rotate from an open to a closed
position. The progressive rotation of the lever arm 142 compresses the flow
channel 132 between the roller 149 and the ramp 148 to progressively
constrict the cross-sectional area of the lumen of the flow channel 132 to
progressively decrease the mass flow rate of fluid through the flow channel
132. Progressive rotation of the lever arm 142 in the opposite direction
causes the roller 149 to progressively decompress the flow channel 132
between the roller 149 and the ramp 148 to cause the cross-sectional area
of the lumen of the flow channel 132 to rebound to progressively increase
the mass flow rate of fluid through the flow channel 132. Figure 10 shows
the pinch valve 140 in the partially open position.      [0035] In another
embodiment illustrated in Fig. 11, the adjustable valve 140 is positioned
within the lumen of the flow channel 132 and progressively decreases the
mass flow rate of fluid that is drawn out of the corresponding cartridge
115 through the adjacent flow channel 132 by progressively advancing a
needle tip 141 of the valve into the lumen of the flow channel 132 thereby
progressively constricting the cross-sectional area thereof Conversely, in
operation, the adjustable valve increases the mass flow rate of fluid that
is drawn out of the corresponding cartridge through the adjacent flow
channel by progressively retracting the needle tip 141 of the valve from
the lumen of the flow channel 132 thereby progressively increasing the
cross-sectional area thereof. Examples of such an embodiment of the
adjustable valve 140 include a needle valve (Fig. 11), a ball valve (not
shown), or any other type of valve known to those skilled in the art that
progressively occludes or expands the fluid path.     [0036] Referring to
particularly to Fig. 11, a device is illustrated in which the adjustable
valve 140 is a needle valve that is positioned within the lumen of the flow
channel. The needle valve 140 has a valve body 146, a conical needle 147,
and a control knob 142. The conical needle 147 is positioned within a
conical channel (not shown) in the valve body 146 and includes a distal tip
141 and a proximal threaded shaft 144. The control knob 142 is
substantially aligned with the needle axis such that progressive rotation
of the control knob 142 causes the needle 147 to move progressively axially
within the flow channel of the valve body 146 to progressively adjust flow
rate. Fig. 11A shows the needle valve 140 in the fully opened position and
Fig. 11B shows the needle valve 140 in the fully closed position.
[0037] Referring now to Figs. 1, 2, and 5-7, the mixing and dispensing
device 100, 200 has a manifold assembly 130, 230. The system at rest is
illustrated in Fig. 7A. As illustrated in Figs. 1, 2 and 7, the manifold
assembly 130, 230 is configured to communicate through inlets 139, 239 with
each of the flow channels 132, 232 to receive fluid from each corresponding
cartridge 115,215 and to mix the fluids to form a mixture during operation
of the device 100, 200. As illustrated particularly in Fig. 7C, when the
dispensing pump assembly 150 is in the rebound state, fluid is drawn by the
dispensing pump assembly 150 into the mixing chamber 137 through an inlet
139 from the cartridge 115 of the corresponding cartridge assembly to mix
the selected volume of fluids to formulate the mixture in the mixing
chamber 137 and to transport the mixture to the dispensing pump assembly
150. When the nozzle 152 is subsequently depressed (i.e., the dispensing
pump assembly is in the actuated state), the mixture is expelled from the
dispensing pump assembly 150 through the nozzle 152 (Fig. 7B). 



[0038] As illustrated in Fig. 5, the manifold assembly 130 comprises a
manifold body 138. The manifold body 138 has at least one side wall and a
base that define a mixing chamber 137. See Figs. 5, 6. The volume capacity
of the mixing chamber 137 varies with actuation and rebound of the
dispensing pump assembly 150 (Fig. 7 and Fig. 4, described below). There is
a plurality of inlets 139 on any surface of the manifold body 138. As
illustrated generally in the figures, inlets 139 are in the base of the
manifold body 138. In other embodiments (not shown), inlets 139 are in at
least one side wall of the manifold body 138. Each inlet 139 is configured
to communicate with a flow channel 132 of a corresponding cartridge
assembly 120. In embodiments, the inlets 139, 239 of the manifold assembly
130, 230 are configured in a linear (Fig. 1) or a radial (Fig. 2)
configuration. 12      100391 As illustrated in Fig. 5, the manifold
assembly 130 also has a seal 135 disposed within the mixing chamber 137
adjacent to the inlets 139 to substantially and simultaneously seal the
inlets 139 as soon as the pump 150 is in a fully rebounded state and when
the system is at rest in order to prevent the flow of fluid from the
cartridges 115 through the flow channels 132 at any time other than when
the dispensing pump assembly 150 is actuated. In embodiments, the seal 135
is a disc (Fig. 5B), a conical interface (not shown), or any other
configuration that is sized and shaped to substantially and simultaneously
seal the inlets 139. The seal 135 is a face seal configured to
substantially and simultaneously seal all of the inlets closed when the
device 100 is not in operation to close communication between the mixing
chamber 137 and the flow channels 132 in order to substantially prevent the
anterograde movement of fluid from the cartridges 115 or flow channels 132
into the mixing chamber 137, to substantially prevent the retrograde
movement of fluid from the mixing chamber 137 into the flow channels 132 or
the cartridges 115, and cross-flow between flow channels 132 when the
device 100 is not in operation. The configuration of the seal 135 to
substantially and simultaneously seal the inlets 139 closed provides
unexpected and surprising results in substantially preventing anterograde
and retrograde fluid flow between the components 115, 132, 140 of the
device when the device is not in use compared to other seals known in the
art such as umbrella valves and the like, which cannot consistently open
all of the inlets simultaneously, particularly where a plurality of flow
channels each have a different mass flow rate.     [0040] Referring still
to Fig. 5, the manifold assembly 130 also has a spring 134 disposed within
the mixing chamber 137. The spring 134 is moveable between a compressed
position and an extended position. A piston 133 is disposed within the
mixing chamber 137 between the seal 135 and the spring 134. When the device
100 is not in operation, the inlets 139 are substantially sealed by the
seal 135. The outer diameter of the piston 133 is substantially the same as
the inner diameter of the mixing chamber 137 to substantially limit the
movement of the piston 133 within the mixing chamber 137 to a linear
movement along a central axis within the mixing chamber 137. In an
embodiment, the side walls of the piston 133 have a plurality of channels
159 that extend substantially parallel to the central axis of the mixing
chamber 137. The channels 159 are configured to allow a small amount of
fluid to flow past the piston 133 in order to decrease the frictional
engagement of the outer surface of the piston side walls against the inner
surface of the mixing chamber 137.    [0041] As illustrated in Fig. 7, the
mixing and dispensing device 100 also has a dispensing pump assembly 150
that is configured for communication with the mixing 13  



chamber 137 and a nozzle 152 that is positioned downstream from the
dispensing pump assembly 150. The dispensing pump assembly 150 has a pump
chamber (not shown) that is defined by a pump body 158 having side walls
and a base. The dispensing pump assembly 150 is configured to draw fluid
from each of the cartridge assemblies 120 through the flow channels 132
into the mixing chamber 137 via the inlets 139 and to the pump chamber. The
dispensing pump assembly 150 may be any pumping system known to those
skilled in the art that has a manual pumping action. In an embodiment, the
pump chamber compressively drives the fluid through the nozzle 152. In
another embodiment (not shown), the dispensing pump assembly 150 is
electronically actuated with a manually actuated button that electronically
operates the dispensing pump assembly 150 by means of a motor drive, for
example. In other embodiments (not shown), the dispensing pump assembly 150
includes a piston with wiper seals driven through a cylinder and in
combination with at least one check valve or wiper seal and a return
spring.     [0042] Referring generally to the figures, and particularly to
Figs. 1, 2, and 7, the nozzle 152, 252 is configured for communication with
the dispensing pump assembly 150, 250 and is configured to dispense the
mixture when the device is in operation. The nozzle 152, 252 may be any of
a variety of types of nozzle that is configured to dispense a spray, mist,
drop, stream, etc. of a mixture of fluids.     [0043] Figs. 1A, 2A, and 7
illustrate the flow of fluids through the mixing and dispensing device.
Referring to Figs. 1A, 2A, a fluid is contained in each cartridge 115, 215
and moves through the flow channels 132, 232 into the manifold assembly
130, 230 via the inlets 139, 239 and to the dispensing pump assembly 150,
250 for expulsion through the nozzle 152, 252. At rest (Fig. 7A), there is
substantially no fluid flow through the device 100. As illustrated in Fig.
7A, the dispensing pump assembly 150 is positioned such that the spring 134
of the manifold assembly 130 is extended and engaged with the piston 133 of
the manifold assembly 130 such that the piston 133 forces the seal 135
against the inlets 139 to substantially seal the inlets 139 closed. In
operation of the device 100, a user adjusts the adjustable valve assemblies
140 to adjust a mass flow rate of fluid through the flow channels 132. The
mixture of fluids is formulated by depressing the nozzle 152 (Fig. 7B) to
actuate the dispensing pump 150 to express any prior mixture in the mixing
chamber 137. The rebound of the dispensing pump assembly 150 (Fig. 7C)
draws fluids at the adjusted settings from the cartridge assemblies 120. In
the rebound state, the force of fluids being drawn from the cartridge
assemblies 120 into the flow channels 132 and the inlets 139 forces the
spring 134 to a compressed position that moves the seal 135 away from the
inlets 139 to allow the  fluids to enter the mixing chamber 137 to
formulate the mixture at the user-adjusted setting. The mixture is then
expelled through the nozzle 152 by depressing the nozzle 152.     [0044]
Optionally, the mixing and dispensing device 100, 200, 300, 400, 1200
includes a purging assembly (not shown) to substantially remove any trace
amounts of each fluid that remains in each flow channel following operation
of the device. The purging assembly has a cartridge assembly that comprises
a cartridge that contains a solvent and that communicates with the flow
channels 132 of the device 100 to communicate with the manifold assembly
130, the dispensing pump 150, and the nozzle 152. The cartridge assembly
has an adjustable valve that opens or closes the flow channel to
communication with an inlet in the manifold body to draw fluid into the
mixing chamber, and pump the solvent through the mixing chamber and
dispensing pump and out the nozzle. Optionally, a cartridge containing a
solvent solution may be interchanged with one or each cartridge such that
the solvent solution is flushed through the flow channels, manifold
assembly, dispensing pump, and nozzle to substantially remove any fluids or
mixture of fluids therefrom.     [0045] In another embodiment of the device
illustrated in Fig. 3, the device 300 has at least two cartridge assemblies
320 each comprising a cartridge 315. The cartridges 315 are the same as
cartridges 115 described in connection with device 100, except that each
cartridge 315 is positioned within the cartridge assembly 320 in a position
that is inverted relative to the position of cartridge 115 in the cartridge
assembly 120. The cartridge assemblies 320 are positioned linearly,
non-linearly, or radially relative to each other as described in connection
with the cartridge assemblies of the device 100. The cartridge assemblies
320, the manifold assembly 330, and the pump 350 are enclosed in a body
312. The body 312 is as described in connection with the body 112 of the
device 100.     [0046] As illustrated in Fig. 3, each cartridge 315 has
closure device 318, port 316, vent 313, optional bladder (not shown) as
described in connection with the closure device 118, the port 116, and the
vent 113, respectively. 



[0047] A spike plate 314 is positioned upstream to the cartridge assemblies
320 and has at least two cannulated spikes 314a and at least two uptube
ports (not shown). Each spike 314a has a proximal end that is configured to
communicate with an interior of a corresponding cartridge 315.     [0048]
The device 300 has at least two flow channels 332 each configured to
communicate with an interior of a corresponding one of the cartridges 315
via coupling (not shown) that is mounted on or integral with the spike
plate 314. Each spike 314a communicates with a corresponding coupling via a
channel (not shown) that is formed below 15 a surface of the spike plate
314 to transfer fluid from the cartridge 315 to the flow channel 332. The
flow channels 332 are the same as flow channels 132 described in connection
with device 100. The distal end of the flow channel 232 is connected to the
corresponding coupling or uptube port (not shown) and the proximal end of
the flow channel 332 communicates with a corresponding inlet 339 of the
manifold 330.    [0049] The device 300 has at least two adjustable valves
340 each positioned to communicate with a corresponding one of the flow
channels 332 and that adjusts mass flow rate of fluid that is drawn by the
pump 350 from the corresponding cartridge 315 through the flow channel 332
each time the pump 350 rebounds. The adjustable valves 340 are the same as
adjustable valves 140 described in connection with device 100.    [0050] As
illustrated in Fig. 3, the mixing and dispensing device 300 has a manifold
assembly 330 positioned downstream to the adjustable valve 340. The
manifold assembly 330 is the same as the manifold assembly 130 described in
connection with the device 100. The manifold assembly 330 comprises a
manifold body 338 that has at least one side wall and a base that define a
mixing chamber 337. There is a plurality of inlets 339 on any surface of
the manifold body 338. Manifold assembly 330 is the same as manifold
assembly 130 illustrated in Fig. 5, and has a seal 135 disposed within the
mixing chamber 137 adjacent the inlets 139 and a spring 134 disposed within
the mixing chamber 137. The spring 134 is moveable between a compressed and
an extended position as described in connection with Fig. 7. A piston 133
is disposed within the mixing chamber 137 between the seal 135 and the
spring 134. Each inlet 339 is configured to communicate with a flow channel
332 of a corresponding cartridge assembly 320.    [0051] As illustrated in
Fig. 3, the mixing and dispensing device 300 also has a dispensing pump
assembly 350 positioned downstream to the manifold assembly 330. The
dispensing pump assembly 350 is configured to communicate with a nozzle 352
that is positioned downstream thereto. The dispensing pump assembly 350 and
nozzle 352 are as described in connection with the dispensing pump 150 and
the nozzle 152, respectively.    100521 The flow of fluids through the
device 300 is illustrated in Fig. 3A. During operation of the device, fluid
is drawn by the dispensing pump 350 into the mixing chamber 337 through an
inlet 339 and from the cartridge 315 of the corresponding cartridge
assembly 320 to mix the selected volume of fluids to form the mixture and
to expel the mixture from the nozzle 352 as described in connection with
the device 100, and particularly Fig. 7. 



In another embodiment of the device 400 illustrated in Fig. 4, the device
400 has at least two cartridge assemblies 420 each comprising a cartridge
415. The cartridges 415 and cartridge 16 assemblies 420 are the same as the
cartridges 115 and the cartridge assemblies 120, respectively, described in
connection with the device 100.    [0053] The cartridge assemblies 420 are
positioned linearly, non-linearly, or radially relative to each other, as
described in connection with the cartridge assemblies 120 of device 100. As
illustrated in Fig. 4, each cartridge assembly 420 includes a conduit 419,
a closure device 418, port (not shown), vent (not shown), optional bladder
(not shown) as described in connection with the closure device 118, the
port 116, the vent 113 of the device 100, respectively.    [0054] The
device 400 also includes at least two flow channels 432, a manifold
assembly 430, a dispensing pump 450, and a nozzle 452. The cartridge
assemblies 420, the flow channels 432, the manifold assembly 430, and the
pump 450 are enclosed in a body 412. The body 412 is as described in
connection with the body 112.    [0055] As illustrated in Fig. 4, the
device 400 has at least two flow channels 432 each configured to
communicate with the interior of a corresponding cartridge 415 and that
transports the fluid from the cartridge 415 to the mixing chamber 437 of
the manifold 430 when the device 400 is in operation. Each flow channel 432
has proximal and distal ends, a central axis, and a lumen that has a
diameter that is proportional to a mass flow rate of fluid that is drawn by
the pump 450 from the corresponding cartridge 415 through the flow channel
432 each time the pump 450 is activated. As shown in Fig. 4, the proximal
end of the flow channel 432 is in communication with one of the inlets 439
of the manifold 430. Optionally, the flow channel 432 is compressible or
pliable, such as an elastomeric material, as described in connection with
the flow channel 132.    [0056] Optionally, the device 400 includes an
adjustable valve (not shown) as described in connection with the adjustable
valve 140 that is positioned adjacent to the flow channel 432 to
additionally adjust the mass flow rate of fluid that is drawn from the
corresponding cartridge 415. In the device 400, however, the adjustable
valves 140 are not required because the diameter of the lumen of each flow
channel 132 provides the variable mass flow rate of fluid from each
cartridge 432 during operation of the device 400.    [0057] As illustrated
in Fig. 4, the mixing and dispensing device 400 has a manifold assembly 430
positioned downstream to the cartridge assembly 420. The manifold assembly
430 is the same as the manifold assembly 130 described in connection with
the device 100. The manifold assembly 430 comprises a manifold body 430
that has at least one side wall and a base that define a mixing chamber
437. There is a plurality of inlets 439 on any surface of the manifold body
438. Manifold assembly 430 is the same as the manifold assembly 130 



17 illustrated in Fig. 5 and has a seal 135 disposed within the mixing
chamber 137 adjacent to the inlets 139 and a spring 134 disposed within the
mixing chamber 137. As described in Fig. 7, the spring 134 is moveable
between a compressed position and an extended position. A piston 133 is
disposed within the mixing chamber 137 between the seal 135 and the spring
134.    [0058] Each inlet 439 is configured to communicate with a flow
channel 432 of a corresponding cartridge assembly 420.    [0059] As
illustrated in Fig. 4, the mixing and dispensing device 400 also has a
dispensing pump assembly 450 positioned downstream to the manifold assembly
430. The dispensing pump assembly 450 is configured to communicate with a
downstream nozzle 452. The dispensing pump assembly 450 and the nozzle 452
are as described in connection with dispensing pump assembly 150 and the
nozzle 152, respectively, of the device 100. The flow of fluids through the
device 400 is illustrated in Fig. 4A. During operation of the device 400,
fluid is drawn by the dispensing pump 450 into the mixing chamber 437
through an inlet 439 and from the corresponding cartridge 415 to mix the
fluids to formulate a mixture and to expel the mixture from the nozzle 152
as described in connection with the device 100, and particularly Fig. 7.
[0060] In another embodiment of the device illustrated in Fig. 12, the
device 1200 has at least two cartridge assemblies 1220 each comprising a
cartridge 1215. The cartridges 1215 are the same as cartridges 115
described in connection with device 100. As illustrated in Fig. 12, the
cartridge assemblies 1220 are positioned non-linearly relative to each
other, but the cartridge assemblies 1220 may alternatively be positioned
linearly or radially relative to each other as described in connection with
the cartridge assemblies of the device 100. The cartridge assemblies 1220,
the manifold assembly 1230, and the pump 1250 are enclosed in a body 1212.
The body 1212 is as described in connection with the body 112 of the device
100.    [0061] As illustrated in Fig. 12, each cartridge 1220 has a closure
device (not shown), port (not shown), vent 413, optional bladder (not
shown) as described in connection with the closure device 118, the port
116, and the vent 113, respectively.    [0062] A spike plate 1214 is
positioned downstream from the cartridge assemblies 1220 and has at least
two cannulated spikes 1214a. Each spike 1214a has a proximal end that is
configured to communicate with an interior of a corresponding cartridge
1215 and a distal end that is configured to communicate with one of flow
channels 1232. Each flow channel 1232 is integrally formed or molded into a
compressible, such as elastomeric, silicone, or 



thermo-plastic elastomer (TPE) layer 1299 that is positioned and sealed
between the spike plate 1214 and a second plate 1298. The proximal end of
the flow channel 1232 communicates with a corresponding inlet 1239 of the
manifold 1230 via a port or other such opening in the second plate 1298.
[0063] The device 1200 has at least two adjustable valves 1240 each
positioned to communicate with a corresponding one of the flow channels
1232 and that adjusts mass flow rate of fluid that is drawn by the pump
1250 from the corresponding cartridge 1215 through the flow channel 1232
each time the pump 1250 rebounds. The adjustable valves 1240 are the same
as the adjustable valves 140 described in connection with the device 100.
In the embodiment shown in Fig. 12, the adjustable valve 1240 is a
paddle-actuated valve. The valve 1240 has paddles 1291 that protrude
through openings in the body 1212 to turn a threaded shaft 1292 that
compresses layer 1299 thereby compressing the corresponding flow channel
1232 to reduce the mass flow rate of fluid through the flow channel 1232.
The paddle 1291 is rotated in an opposite direction to turn the threaded
shaft 1292 to decompress the layer 1299 to decompress the corresponding
flow channel 1232 to rebound the mass flow rate of fluid through the flow
channel 1232.    [0064] As illustrated in Fig. 12, the mixing and
dispensing device 1200 has a manifold assembly 1230 positioned downstream
to the adjustable valve 1240. The manifold assembly 1230 is the same as the
manifold assembly 130 described in connection with the device 100. The
manifold assembly 1230 comprises a manifold body 1238 that has at least one
side wall and a base that define a mixing chamber 1237. There is a
plurality of inlets 1239 on any surface of the manifold body 1238. As
illustrated in Fig. 12, the manifold assembly 1230 also has a seal 1235
disposed within the mixing chamber 1237 adjacent the inlets 1239 and a
spring 1234 disposed within the mixing chamber 1237. The spring 1234 is
moveable between a compressed and an extended position as described in
connection with Fig. 7. A piston 1233 is disposed within the mixing chamber
1237 between the seal 1235 and the spring 1234. The seal 1235, the spring
1234, and the piston 1233 are as described in connection with the seal 135,
the spring 134, and the piston 133, respectively. Each inlet 1239 is
configured to communicate with a flow channel 1232 of a corresponding
cartridge assembly 1220.    [0065] As illustrated in Fig. 12, the mixing
and dispensing device 1200 also has a dispensing pump assembly 1250
positioned downstream to the manifold assembly 1230. The dispensing pump
assembly 1250 is configured to communicate with a nozzle 1252 that is
positioned downstream thereto. The dispensing pump assembly 1250 and the
nozzle 1252 19 are as described in connection with the dispensing pump 150
and the nozzle 152, respectively. During operation of the device 1200,
fluid is drawn by the dispensing pump 1250 into the mixing chamber 1237
through an inlet 1239 and from the cartridge 1215 of the corresponding
cartridge assembly 1220 to mix the selected volume of fluids to form the
mixture and to expel the mixture from the nozzle 1252 as described in
connection with device 100, and particularly Fig. 7    [0066] While the
foregoing has been set forth in considerable detail, it is to be understood
that the drawings and detailed embodiments are presented for elucidation
and not limitation. Design variations, especially in matters of shape, size
and arrangements of parts may be made but are within the principles
described herein. Those skilled in the art will realize that such changes
or modifications of the invention or combinations of elements, variations,
equivalents or improvements therein are still within the scope of the
mixing and dispensing device as defined in the appended claims. 



We claim: 1.A device for mixing a plurality of fluids to formulate a
mixture and for dispensing the mixture, the device comprising:       a
plurality of cartridge assemblies each comprising a cartridge configured to
contain one of the plurality of fluids;       a plurality of flow channels
each having a central axis and each configured to communicate with a
corresponding one of the cartridges;       a plurality of valve assemblies
each positioned to communicate with one of the flow channels to adjust a
mass flow rate of the fluid drawn from the corresponding cartridge; a
manifold assembly, comprising: 



a manifold body having a mixing chamber and a plurality of inlets each
configured to communicate with a corresponding one of the flow channels
through which the fluid from the cartridge of the corresponding cartridge
assembly is drawn into the mixing chamber during operation of the device;
a seal disposed within the manifold body adjacent to and having a size and
a shape that substantially covers the inlets; a spring disposed within the
manifold body; and       a piston disposed within the manifold body between
the seal and the spring, wherein the spring is moveable between an extended
position in which the spring engages the piston to move the seal to a
closed position that substantially and simultaneously closes the inlets
from the flow channels and a compressed position that moves the seal away
from the inlets to substantially and simultaneously open the inlets to the
flow channels;       a dispensing pump assembly configured to communicate
with the manifold assembly and configured to draw fluid from each of the
cartridge assemblies; and       a nozzle configured to communicate with the
dispensing pump assembly and to dispense the mixture;       wherein during
operation the dispensing pump draws a volume of fluid from each cartridge
through the corresponding flow channel and through the corresponding inlet
into the mixing chamber to form the mixture, and       wherein during
operation the mixture is drawn from the mixing chamber through the
dispensing pump to the nozzle. 



2.The device as in claim 1, wherein each cartridge assembly further
comprises: a closure device configured to substantially close the
cartridge; a conduit positioned within the cartridge;       a port
positioned within the closure device and having an opened and a closed
position and configured to communicate with the conduit and the
corresponding flow channel in the opened position; and       a vent that is
configured for entry of atmospheric air into the cartridge as fluid is
removed when the dispensing pump is in a rebound state.  3. The device as
in claim 1, further comprising a body encloses the cartridge assemblies,
flow channels, valves, manifold assembly, and dispensing pump assembly.  4.
The device as in claim 1, wherein a portion of the body is configured to
open and close to provide access to the cartridge assemblies.  5. The
device as in claim 1, wherein the cartridge assembly further comprises a
bladder positioned in an interior of the cartridge and configured to hold
the fluid. 



6. The device as in claim 1, wherein the plurality of inlets is positioned
in a base of the manifold body.  7. The device as in claim 1, wherein an
outer surface of a side wall of the piston has at least one channel that
extends substantially parallel to a central axis of the mixing chamber.  8.
The device as in claim 1, wherein the adjustable valve is adjustable along
a second axis that is not parallel to the central axis of the corresponding
flow channel at a point along the flow channel at which the adjustable
valve is adjacent and is configured to constrict a lumen of the flow
channel to decrease the mass flow of fluid.  9. The device as in claim 8,
wherein the adjustable valve comprises: a control; a threaded shaft that
has a tip and that is mated to the control knob; and a clamp into which the
point along the flow channel is positioned;       wherein an axial rotation
of the control in a first direction progressively moves the threaded shaft
towards the clamp to a closed position that constricts the lumen of the
flow channel; and 



wherein an axial rotation of the control in a second direction
progressively moves the threaded shaft away from the clamp to an opened
position that rebounds the lumen of the flow channel.  10. The device as in
claim 8, wherein the adjustable valve comprises: a control; a roller that
is mated to the control;       a ramp that has an axis that is positioned
at an angle relative to an axis of linear movement of the roller; wherein
the point along the flow channel is positioned between the roller and the
clamp; 



wherein a movement of the control in a first direction progressively moves
the roller along the ramp to a closed position that constricts the lumen of
the flow channel; and       wherein a movement of the control in a second
direction progressively moves the roller along the ramp to an opened
position that rebounds the lumen of the flow channel.  11. The device as in
claim 1, wherein the adjustable valve is positioned within a lumen of the
flow channel.  12. The device as in claim 11, wherein the adjustable valve
comprises: a control; a needle having a tip and positioned within a valve
body; wherein the needle is mated to the control;       wherein an axial
rotation of the control in a first direction axially advances the needle
within the lumen of the flow channel; 



wherein an axial rotation of the control in a second direction axially
withdraws the needle within the lumen of the flow channel.  13. A device
for mixing a plurality of fluids to form a mixture and for dispensing said
mixture, comprising: a plurality of cartridges each configured to contain
one of the plurality of fluids;       a plurality of flow channels each
having a central axis and each configured to communicate with a
corresponding one of the cartridges;        a plurality of independently
adjustable valves each positioned adjacent to one of the flow channels and
adjustable along a second axis that is not parallel to the central axis to
adjust a mass flow rate of the fluid drawn from the corresponding
cartridge;       a manifold body having a plurality of inlets each
configured to communicate with a corresponding one of the flow channels
through which the fluid from the corresponding cartridge is drawn into a
mixing chamber during operation;       a seal disposed within the manifold
body adjacent to and sized to substantially cover the inlets; 



a piston disposed within the manifold body between the seal and a spring,
wherein the spring is moveable between an extended position in which the
spring engages the piston to move the seal to a closed position that
substantially and simultaneously closes the inlets from the flow channels
and a compressed position that moves the seal away from the inlets to
substantially and simultaneously open the inlets to the flow channels;
a dispensing pump configured for communication with the mixing chamber and
configured to draw fluid from each of the cartridges; and       a nozzle
configured for communication with the dispensing pump and configured to
dispense the mixture,       wherein during operation the dispensing pump
draws a volume of fluid from each cartridge through the corresponding flow
channel and through the corresponding inlet into the mixing chamber to form
the mixture, and       wherein during operation the mixture is drawn from
the mixing chamber through the dispensing pump to the nozzle.  14. The
device of claim 13, wherein each cartridge is removable.  15. The device of
claim 13, further comprising at least two closure device each configured to
substantially close a corresponding one of the cartridges.  16. The device
of claim 13, further comprising: 



a spike plate positioned downstream to the cartridges; a second plate
positioned downstream to the spike plate; and       a compressible layer
positioned between the spike plate and second plate and into which flow
channels are formed.  WO 2012/151295PCT/US2012/036150  17. The device of
claim 13, wherein an outer surface of a side wall of the piston has at
least one channel that extends substantially parallel to a central axis of
the mixing chamber.  18. The device of claim 13, wherein the closure device
is positioned in an upstream portion of cartridges.  19. The device of
claim 13, further comprising a spike plate positioned upstream to the
cartridge and having at least two cannulated spikes configured to
communicate with an interior of the cartridge and at least two uptube ports
configured to communicate with the flow channels. 



20. A device for mixing a plurality of fluids to form a mixture and for
dispensing the mixture, comprising:       a plurality of cartridge
assemblies, each cartridge assembly comprising cartridge configured to
contain one of the plurality of fluids;       a plurality of flow channels
each having a lumen having a diameter, a central axis, and each configured
o communicate with a corresponding one of the cartridges, wherein the
diameter of each flow channel is directly proportional to a mass flow rate
of fluid drawn from the corresponding cartridge during operation of the
device; a manifold assembly, comprising:       a manifold body having a
mixing chamber and a plurality of inlets each configured to communicate
with a corresponding flow channel through which the fluid from the
cartridge of the corresponding cartridge assembly is drawn into the mixing
chamber during operation;       a seal disposed within the manifold body
adjacent to and sized to substantially and simultaneously close the inlets;
a spring disposed within the manifold body; and       a piston disposed
within the manifold body between the seal and the spring, wherein the
spring is moveable between an extended position in which the spring engages
the piston to move the seal to a closed position that substantially and
simultaneously closes the inlets from the flow channels and a compressed
position that moves the seal away from the inlets to substantially and
simultaneously open the inlets to the flow channels; 



a dispensing pump assembly configured for communication with the manifold
assembly and configured to draw fluid from each of the cartridge
assemblies; and       a nozzle configured for communication with the
dispensing pump assembly and configured to dispense the mixture,
wherein during operation the dispensing pump draws the volume of fluid from
each cartridge assembly through the corresponding inlet into the mixing
chamber to form the mixture, and       wherein during operation the mixture
is drawn from the mixing chamber through the dispensing pump to the nozzle.
21. The device of claim 20, wherein the diameter of each flow channel is
different from the diameter of the other flow channels.  22. The device of
claim 20, further comprising a plurality of independently adjustable valves
each positioned to communicate with a corresponding one of the flow
channels to adjust the mass flow rate of fluid drawn from the corresponding
cartridge.  23. The device of claim 20, wherein an outer surface of a side
wall of the piston has at least one channel that extends substantially
parallel to a central axis of the mixing chamber. 




