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We claim: 

1. 	A device for mixing a plurality of fluids to formulate a mixture and for di.spensi 	the 

mixture, the device comprising: 

a plurality of cartridge assemblies each comprising a cartridge configured a contain 

one of the plurality of fluids; 

a plurality of flow channels each having a central axis and each 	on figured to 

communicate with a corresponding one of the cartridges; 

a plurality of valve assemblies each positioned to communicate 	h one of the flow 

channels to adjust a mass flow rate of the fluid drawn from the correspo ding cartridge; 

a manifold assembly, comprising: 

a manifold body having a mixing chamber and 	plurality of inlets each 

configured to communicate with a corresponding one 	the flow channels through 

which the fluid from the cartridge of the correspond 	g cartridge assembly is drawn 

into the mixing chamber during operation of the dev ce; 

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 manifol 	body; and 

a piston disposed within the m 	old body between the seal and the spring, 

wherein the spring is moveable betty` n 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 	om the flow channels and a compressed position 

that moves the seal away from 	e inlets to substantially and simultaneously open the 

inlets to the flow channels; 

a dispensing pump assemb, 	configured to communicate with the manifold assembly 

and configured to draw fluid fro, 	each of the cartridge assemblies; and 

a nozzle configured io communicate with the dispensing pump assembly and to 

dispense the mixture; 

wherein during f aeration the dispensing pump draws a volume of fluid from each 

cat 	Ltidge through the .s responding flow channel. and through the corresponding inlet into the 

mixing chamber to orm the mixture, and 

wherein 	g operation the mixture is drawn from the mixing chamber through the 

dispensing pu 	p to the nozzle 

2. 	T 	device as in claim 1, wherein each cartridge assembly further comprises: 
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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 	closed 

position and configured to communicate with the conduit and the corresponding 	channel 

in the opened position; and 

a vent that is configured for entry of atmospheric air into the ca 	dge 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 he cartridge assemblies, 

flow channels, valves, manifold assembly, and dispensing pump 	sembly. 

4. The device as in claim 1, wherein a portion of 	e Body is configured to open and 

close to provide access to the cartridge assemblies. 

5. The device as in claim 1, wherein the cartrdge assembly further comprises a bladder 

positioned in an interior of the cartridge and con 	red to hold the fluid. 

6. The device as in claim 1, wherein t 	plurality of 	lets 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 su tantially parallel to a central axis of the mixing chamber. 

8. The device as in cl.i 	1, wherein the adjustable valve is adjustable along a second 

axis that is not parallel 	he central axis of the corresponding flow channel at a point along 

the flow channel at w ich the adjustable valve is adjacent and is configured to constrict a 

lumen of the flow c e annel to decrease the mass flow of fluid. 

9. The devic 	as in claim 8, wherein the adjustable valve comprises: 

a contra"  

a thr aded shaft that has a tip and that is mated to the control knob; and 

a 	amp into which the point along the flow channel is positioned; 

herein an axial rotation of the control in a first direction progressively moves the 

thre ded shaft towards the clamp to a closed position that constricts the lumen of the flow 

c F annel: and 
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wherein an axial rotation of the control in a second direction progressively move the 

threaded shaft away from the clamp to an opened position that rebounds the lume 	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 relati 	to an axis of linear 

movement of the roller; 

wherein the point along the flow channel is positioned 	etween. the roller and the 

clamp;  

wherein a movement of the control in a first directi. 	progressively moves the roller 

along the ramp to a closed position that constricts the 1 	n of the flow channel; and 

wherein a movement of the control in a sec 	d direction progressively moves the 

roller along the ramp to an opened position that reb 	nds 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 whe /in the adjustable valve comprises: 

a control; 

a needle having a tip andpositioned within a valve body; 

wherein the needle is i 	red to the control; 

wherein an axial rot. r on of the control in a first direction axially advances the needle 

within the lumen of the fl 	channel; 

wherein an ax 	rotation of the control n a second direction axially withdraws the 

needle within the lu 	n of the flow channel. 

13. A devi 	for mixing a plurality of fluids to form a mixture and for dispensing said 

mixture, colt 	ising: 

a plurality of cartridges each configured to contain one of the plurality of fluids; 

: plurality of flow channels each having a central axis and each configured to 

co 	r unicate with a corresponding one of the cartridges; 
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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 "o 

adjust a mass flow rate of the fluid drawn from the corresponding cartridge; 

a manifold body having a plurality of inlets each configured to communica 	a 

corresponding one of the flow channels through which the fluid from the co r sponding 

cal 	tiidge 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 ands spring, wherein the 

spring is moveable between an extended position in which the sprig engages the piston to 

move the seal to a closed position that substantially and simultanee sly closes the inlets from 

the flow channels and a compressed position that moves the 	eat away from the inlets to 

substantially and simultaneously open the inlets to the flow c annels; 

a dispensing pump configured for communicationwith the mixing chamber and 

configured to draw fluid from each of the cartridges; a P. 

a nozzle configured for communication wit 	he dispensing pump and configured to 

dispense the mixture, 

wherein during operation the dispens ii .... pump draws a volume of fluid from each 

cartridge through the corresponding flow c 	el and through the corresponding inlet into the 

mixing chamber to form the mixture, and 

wherein during operation the 	xture is drawn from the mixing chamber through the 

dispensing pump to the nozzle. 

14. The device of claim 13 	herein each cartridge is removable. 

15. The device of 	.aim 	13, 	further comprising at 	least two closure device each 

configured to substant 	ly close a corresponding one of the cartridges. 

16. The dev c 	of claim 13, further comprising: 

a spike 	late positioned downstream to the cartridges; 

a se 	nd plate positioned downstream to the spike plate; and 

a 	o 	pressible layer positioned between the spike plate and second plate and into 

which 	ow channels are formed. 
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17. The device of claim 13, wherein an outer surface of a side wall of the piston has 

least one channel that extends substantially parallel to a central axis of the mixing chamb 

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 positioneA upstream to the 

cartridge and having at least two cannulated spikes configured to ce 	unicate 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 	fixture and for dispensing the 

mixture, comprising: 

a plurality of cartridge assemblies, each cam ge assembly comprising cartridge 

configured to contain one of the plurality of fluids; 

a plurality of flow channels each having 	lumen having a diameter, a central axis, 

and each configured o communicate with a co 	sponding one of the cartridges, wherein the 

diameter of each flow channel is directly pro p a rtional to a mass flow rate of fluid drawn from 

the corresponding cartridge during opera it 	of the device; 

a manifold assembly, compris 

a manifold body having a mi 	ng chamber and a plurality of inlets each configured to 

communicate with a correspondin 	flow channel through which the fluid from the cartridge 

of the corresponding cartridge 	se 	bly is drawn into the mixing chamber during operation; 

a seat disposed with' 	the manifold body adjacent to and sized to substantially and 

simultaneously close the is ets; 

a spring disposes within the manifold body; and 

a piston disposed within the manifold body between the seal and the spring, wherein 

the spring is movable between an extended position in which the spring engages the piston 

to move the se 	to a closed position that substantially and simultaneously closes the inlets 

from the fib 	channels and a compressed position that moves the seal away from the inlets to 

substant.,, y and simultaneously open the inlets to the flow channels; 

dispensing pump assembly configured for communication with the manifold 

asses bly and configured to draw fluid from each of the cartridge assemblies; and 
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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 	om each 

cartridge assembly through the corresponding inlet into the mixing chamber 	• form the 

mixture, and 

wherein during operation the mixture is drawn from the mixing cha 	'er through the 

dispensing pump to the nozzle. 

21. The device of claim 20, wherein the diameter of each flow cannel is different from 

the diameter of the other flow channels. 

22. The device of claim 20, further comprising a plural 	of independently adjustable 

valves each 	to communicate with a correspon ng one of the flow channels to positioned 

adjust the mass flow rate of fluid drawn from the correspr ding cartridge. 

23. The device of claim 20, wherein an outer s 'face of a side wall of the piston has at 

least one channel that extends substantially parallb to a central axis of the mixing chamber. 



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; 

disposed 	the 	body 	to 	having 	 that a seal 	within 	manifold 	adjacent 	and 	a size and a shape 

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: 
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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; 
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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; 
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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 	and configured to pump 

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. 
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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 to 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, 

25 



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. 
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