
5 

__________ , __ --~------------- --

WO 97126086 - 1 - PCT/US97/00984 

DUAL PISTON VARIABLE PROPORTIONING SYSTEM 

Technical Fjeld 

The present invention is directed to proportioning systems which can 

dispense a mixture of two or more fluids. 

Background Art 

10 In large commercial and industrial settings such as hospitals, hotels, 

factories and the like, cleaning, disinfecting, and other health and maintenance 
functions requiring a major organized effort to ensure that these operations are 
carried out efficiently and economically. By way of example only, in large hotels 

and hospitals, it is not unusual to have one individual dedicated to simply refilling 
1s handheld spray bottles with cleaning and disinfecting agents. This means of 

course that each day or at regular intervals, the empty or partially empty spray 
bottles must be collected at a central location and then refilled. Collecting, 

refilling, and again distributing the bottles to worksites takes a toll on t_he efficient 
operation of such health and maintenance functions. Accordingly, it would be 

20 most beneficial if the amount of effort and time used to refill such handheld 

sprayers could be reduced. 

Additionally, in such commercial and industrial settings, large scale mixing, 
diluting, and dispensing functions are carried out in specialized locations. Such 
functions can be accomplished, for example, at dishwashing or laundry stations, 

2s food dispensing stations, paint or epoxy mixing stations, and at a myriad of other 

stations. For such functions, concentrates such as soaps, disinfectants, paint 
pigments, epoxies, and the like, are delivered to the facility and then are mixed or 
diluted in a proportioning and dispensing system. Such concentrates can include, 

for example only, a block of soap that is to be placed in a large industrial 
30 dishwasher or other cleaner. In such situations the soap is dispensed into a 

stream of water by simply having the water directed over the block of soap. Such 
a system can understandably be wasteful in that the correct proportion of soap or 
other concentrate to the diluting fluid is not accurately measured . 

... 
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Accordingly, there is~ need to develop a system which can be used both 

as a handheld proportioner or as a large stationary proportioner for dispensing 

and proportioning substances in an accurate and economical way. Such system 

would be economical as only the exact desired mixture would be dispensed. 

s Further, the system would need to be designed so that no one could come in 

contact with any concentrate. 

Summary Disclosure of lnyentjon 

The present invention is directed to overcome the disadvantageous of prior 

10 devices and systems. 

Accordingly, the present invention is directed to a proportioning system 

which has at least a dual piston configuration for mixing together two fluids, one of 

which is preferably a concentrate, in a safe, accurate and economical manner. 

The system can be preferably configured either as a handheld trigger sprayer with 

15 two or more reservoirs for containing the fluids to be mixed and dispensed, or a 

large industrial stationary proportioning system such as found in a dishwashing or 

laundry system, or a paint or epoxy mixing system. 

A handheld industrial or commercial proportioning system in line with the 

invention could for example accomplish a mix ratio of one to twenty, with two fluid 

20 reservoirs. The first reservoir would contain the concentrate and the second 

reservoir would contain fluids such as water. With a twenty to one ratio, it may be 

possible to use such a handheld sprayer for up to a month before the concentrate 

would have to be recharged. In such a situation, the reservoir containing the 

water could be recharged immediately at any time at any water tap. Such an 

2s arrangement of course would save the time of (1) returning handheld spray bottles 

to a central, normally basement, location, (2) recharging all the bottles, and (3) 

then re-dispensing the bottles to the designated worksites. Additionally, there 

would be savings in the shipping and handling of concentrated fluids. 

The same sort of proportioning system could also be used in permanent 

30 locations for large scale equipment which mix and proportion paints, epoxies, and 

other chemicals. 

Further, the embodiments of the present invention provide for adjusting the 

proportioner to affect the mix ratio of the several fluids which are being mixed 
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together. The embodiment~ of the proportioning system of the invention 

demonstrate a plurality of advantageous configurations for changing the 

proportioning ratios. Some embodiments demonstrate that the proportioning 

ratios can be changed adaptively in real time according to changing conditions. 

s These embodiments demonstrate a proportioning system which ensures that any 

concentrate is handled safely and cannot be dispensed should the diluting fluid 

become exhausted. 

An embodiment of proportioning system of the invention for dispensing and 

mixing of two of more fluids comprises a first cylinder and piston arrangement 

10 adapted for pumping a first fluid from a first reservoir and a second cylinder and 

piston arrangement adapted for pumping a second fluid from a second reservoir. 

The two fluids, one preferably a concentrated fluid and the other a diluting fluid are 

pumped to a dispensing spray head. The mix ratio of the fluids, from one to one, 

up to one to fifty and beyond, can be adjusted in this inventive system in a number 

15 of manners. 

In one aspect of the invention, the first and second cylinder and piston 

arrangements are operated with an actuator which can pivot about a pivot point. 

In this embodiment, the first and second cylinder and piston arrangements are 

positioned adjacent each other and can dispense a mixture of fluid depending on 

20 where the pistons are situated relative to the pivot point of the .actuator. 

Movement of the actuator pivot point accordingly adjusts the mix ratio. Such 

movement can be accomplished through a manufacturing process or in the field. 

In a field environment the mix ratio can be changed adaptively. 

In another aspect of the invention, the mix ratio can be affected by 

2s repositioning the cylinders with respect to each other and with respect to the pivot 

point of the actuator. The cylinders can remain parallel to each other or can be 

disposed of at an angle with respect to each other. Further, the cylinders can be 

disposed on opposite sides of the pivot point. 

In yet another aspect of the invention, the mix ratio can be adjusted by 

JO adjusting the stroke of the piston in each of the first and second cylinder and 

piston arrangements as well as by changing the diameter of each cylinder. By 

changing the diameter of the cylinder and/or the stroke of the piston, the volume 
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of fluid dispensed from each of these arrangements is changed, with a resultant 

change in the mix ratio. 

In still a further aspect of the invention, the actuator can be a multiple lever 

actuator in order to effect an over-travel or lost-motion mechanism in order to 

s change the stroke of each of the pistons and thus the mix ratio. Still further 

individual dials, cams, or other mechanisms can be affixed to the actuator and/or 

the first and second cylinder and piston arrangements in order to effect the mix 

ratio. 

In yet another aspect of the invention, the first and second cylinder and 

10 piston arrangements can be interchangeable so that during the manufacturing 

process or in the field, the mix ratio can be changed by using a different cylinder 

and piston arrangement for an existing one. The different cylinder and piston 

arrangement would have either a different stroke or a different diameter in order to 

affect the volume of fluid dispensed. 

1s In still a further aspect of the invention and in particular with respect to a 

handheld sprayer or dispenser having first and second reservoirs, the first 

reservoir would be adapted for containing the concentrate, and the second 

reseivoir would have a filling port located distally from the spray head in order to 

effect convenient filling of that reservoir from an available water source. 

20 In yet another aspect of the invention, the dispensing system prevents the 

dispensing of a concentrate when a diluting solution has been depleted. 

Accordingly, it is an object of the present invention to provide for an 

efficient, economical and safe portioning system which can be used either in a 

handheld configuration or in a large industrial proportioning configuration. 

25 Other aspects, objects and advantages of the invention can be obtained 

from a review of the specification and the drawings. 

Brjef Descrjptjon of the orawjngs 

Figs. 1a and 1b are embodiments of the proportioning system of the 

30 invention in a handheld dual piston trigger sprayer configuration. 

Fig. 2 is a side view of a dual piston trigger sprayer configuration of the 

proportioning system of the invention showing the cylinders placed with respect to 

each other and respect to a pivot point. 
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Fig. 3 is a side, partia.I, cross-sectional view of a proportioning system 

dispenser which could be used in a handheld trigger sprayer configuration or in a 

stationary proportioning system. 

Fig. 4 is an alternative embodiment of a dual piston portioning system. 

s Fig. 5 is yet a further alternative embodiment of the invention wherein the 

pivot point of the actuator can be repositioned. 

Fig. 6 is still a further alternative embodiment of the invention wherein the 

stroke of the piston can be adjusted. 

Fig. 7 is yet another alternative embodiment of the present invention 

10 wherein the cylinder and piston arrangements are alternatively configured with 

respect to each other. 

Fig. 8 is a further alternative embodiment of the present invention wherein 

the actuator includes multiple levers for purposes of effecting the advantages of 

lost-motion or over-travel in determining the mix ratios. 

1s Fig. 9 is yet a further alternative embodiment of the present invention 

20 

wherein the cylinder and piston arrangements are interchangeable. 

Figs. 1 Oa and 1 Ob are alternative embodiments of the valving 

arrangements of the invention which prevents a concentrate fluid from being 

dispensed when the diluting fluid has been exhausted. 

Bast Mode for Carrying Oyt the loyentjon 

With reference to the figures and in particular Figs. 1a and 1b, a handheld 

dual piston trigger sprayer 20 is depicted. Trigger sprayer 20 is one of the many 

embodiments of the proportioning system of the invention. As can be seen in 

2s Figs. 1 a and 1 b, trigger system 20 includes a spray head 22, a spray nozzle 24, 

first and second cylinder and piston arrangements 26, 28, with longitudinal axes 

27, 29, respectively, and an actuator or trigger lever 30. Actuator 30 is pivoted 

about pivot point 32. The spray head 22 is secured to a base 34 with attachment 

mechanism 36. Base 34 includes in this particular embodiment a large first 

JO reservoir 38 with a filling port 40. A second reservoir 42 is removable and 

securable to the base 34 so that it is positioned adjacent to the first reservoir 38. 

The first and second reservoirs 38, 42, communicate with the spray head 22. 

Preferably the second reservoir 42 is filled with a concentrate such as a 
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concentrated soap, cleaner Qr disinfectant. The first reservoir 38 is filled with a 

diluting fluid such as water. Through the spray head 22, the ratio of mixing of the 

water to the concentrated fluid is determined and the mixture dispensed. 

The filling port 40 is preferably located at an end of the first reservoir 38 as 

s shown in Figs. 1 a and 1 b, which end is distally located from the spray head 22. 

As can be seen in these figures, the trigger sprayer 20 is eJongated along a 

longitudinal axis 44 which can be drawn from the end including the spray head 22, 

and through the body of the sprayer 20 adjacent to the filling port 40. The filling 

port then lies on a radial line 46 substantially perpendicular to the longitudinal axis 

10 44. The advantage of this configuration is that when the diluting fluid becomes 

depleted, the first reservoir 38 can conveniently be recharged without removing 

the spray head 22 from the base 34 as is conventionally done with trigger 

sprayers. By tipping the sprayer 20 by 90 and removing the cap 48, the first 

reservoir 38 can be conveniently filled through port 40 under a convenient water 

is tap. This arrangement has the additional advantage that there is no requirement 

that a deep bowl industrial sink be available in order to accommodate the 

elongated length of the base 34 with the spray head 22 removed. All that is 

necessary is that the sink accommodate the diameter of the first reservoir 38 

which is perpendicular to the elongated axis 44. 

20 A side view of an embodiment of the trigger sprayer 20 is shown in Fig. 2. 

In this embodiment the first cylinder and piston arrangement 26 is parallel to but 

spaced from the second cylinder and piston arrangement 28. Additionally, it can 

be seen that the diameter and volume of the first cylinder and piston arrangement 

26 are smaller than those of the second cylinder and piston arrangement 28. This 

2s figure demonstrates the great versatility of the present invention. By adjusting the 

position where the actuator 30 engages the first and/or second cylinder and piston 

arrangement 26, 28, and also the diameter of the first and/or second cylinder and 

piston arrangement 26, 28, the volume of fluid from the first reservoir that is 

pumped and mixed with respect to the volume of the fluid from the second 

Jo reservoir can be adjusted in order to obtain a range of mix ratios from one to one, 

to several thousands to one, and beyond. 

By way of example only, a mix ratio of fifty to one can be accomplished by 

having the point of engagement 50 of the first cylinder and piston arrangement 26 
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with actuator 30 be placed a .distance of one unit from the pivot point 32. The 

point of engagement 52 of the second cylinder and piston arrangement 28 with 

actuator 30 is then placed a distance of four units from the pivot point 32. 

Assuming the same length of stroke of ea-ch piston, the diameter of the second 

s cylinder and piston arrangement 28 could be about 0.5 inches (12.7mm) while the 

diameter of the first cylinder and piston arrangement 26 could be about 0.14 

inches (3.6mm) in order to accomplish the fifty to one mix ratio. Similarly, the 

same mix ratio could be accomplished with the diameter of the second cylinder 

and piston arrangement 28 being about 0.75 inches (19mm) and the diameter of 

10 the first cylinder and piston arrangement 26 being about 0.21 inches (5.3mm). 

Additionally, by varying the length of the stroke of the piston in each of the first 

and second arrangement 26, 28, the volume of the fluid pumped by each 

arrangement 26, 28, can also be adjusted. Thus, several dimensions can be 

selected for this embodiment in order to effect a change in the mix ratio. 

1s Fig. 3 depicts a cross-sectional schematic view of another embodiment of 

the trigger sprayer 20 of the invention. It is noted that in this embodiment, 

elements similar to elements in the embodiments of Figs. 1a, 1b, and 2 are given 

the same reference numerals. Further, it is noted that even though this 

configuration is shown to be that of a trigger sprayer it is to be understood that the 

20 mechanisms could be scaled up if desired and incorporated into a large scale 

proportioning system such as for example used in an industrial dishwashing, 

laundry, or paint mixing environments. In this particular embodiment as described 

below, both the diameter of the first and second cylinder and piston arrangements 

26, 28, and the length of the stroke of the pistons 54, 56, are different in order to 

2s account for the mix ratio. 

In this embodiment, it can be seen that the first cylinder and piston 

arrangement 26 includes the above piston 54 positioned in a cylinder 58. Cylinder 

58 has inlet port 60 and outlet port 62. Port 60 communicates by way of conduit 

64 to, for example, a source of concentrate in a reservoir. A check valve 66 is 

30 used to ensure that once it is pumped out of the reservoir, no fluid returns to that 

reservoir. Piston 54 is biased by spring 68 against the actuator 30 at engagement 

point 50. Similarly, the second cylinder and piston arrangement 28 includes the 

above-identified piston 56 housed in the cylinder 70. Cylinder 70 has inlet port 72 
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and outlet port 74. A conduit 76 communicates the inlet port 72 with a source of 

fluid through a check valve 78. The piston 56 is biased by spring 80 toward the 

actuator 30 and contacts the actuator at engagement point 52. The first and 

second cylinder and piston arrangements 26, 28, are connected to the spray head 

5 22 by first and second conduits 82, 84 respectively. 

The actuator 30 (Fig. 3) includes an actuator extension 86 which extends 

on the other side of the pivot point 32 and in a direction opposite to the main arm 

88 of the actuator 30. In this embodiment a third cylinder and piston arrangement 

90 is positioned so that it can be pumped by the actuator extension 86. 

10 Arrangement 90 includes piston 91, cylinder 93 and biasing spring 95. Conduit 97 

communicates with a reservoir of fluid and conduit 99 communicates with nozzle 

24. Check valve 101 and 103 prevent back-flow between the first and second 

cylinder and piston arrangements 26, 28, on the one hand, and third cylinder and 

piston arrangement 90 on the other hand. It is noted that the actuator 30 has the 

is opposite effect on the third cylinder and piston arrangement 90 that it has on the 

first and second cylinder and piston arrangement 26, 28. That is to say that when 

the aduator 30 is pivoted about the pivot point 32 in order to push the pistons into 

the cylinder of the first and second arrangements 26, 28, fluid is pumped from 

these arrangements 26, 28 to the spray head. At the same time, the third cylinder 

20 and piston arrangement 90 is drawing fluid from a third reservoir. Accordingly, 

through all actions of the actuator 30, fluid is simultaneously drawn from one or 

more reservoirs and pumped through the spray head 22. It is to be understood 

that the third cylinder and piston arrangement 90 could be positioned on the other 

side of the actuator extension 86, adjacent main arm 88, so that the operation of 

2s the actuator with respect to all three of the cylinder and piston arrangement 26, 

28, 90, is the same. That is to say that all these arrangements 26, 29, 90 are 

drawing fluid from a reservoir at the same time or all arrangements 26, 28, 90 are 

pumping fluid to a spray head at the same time. 

Fig. 4 is yet another embodiment of an alternative cylinder and piston 

30 arrangement 92. This arrangement 92 can replace both of the first and second 

cylinder and piston arrangements 26, 28 in Figs. 1, 2 and 3. The alternative 

cylinder and piston arrangement 92 includes a piston 94 which has a first portion 

96 with a first diameter and a second portion 98 with a second diameter. First and 
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second portions 96, 98 ar~ colinear about longitudinal axis 119. In the 

embodiment depicted, the diameter of the second portion 98 is smaller than the 

diameter of the first portion 96. However, it is to be understood that the situation 

could be reversed (or both diameters could be equal) and be within the spirit and 

; scope of this invention. The cylinder 100 has corresponding diameters with first 

portion 102 of the cylinder 100 having a first diameter and the second portion 104 

of the cylinder 100 having a second diameter with the second diameter being 

smaller than the first diameter. Ring seals, such as seals 106, 108, separate the 

pump chamber 110 from the pump chamber 112. Pump chamber 110 includes 

10 fluid inlet 114 and fluid outlet 116. Pump chamber 112 includes fluid inlet 118 and 

fluid outlet 120. Check valves 113 and 117 in fluid inlets 114, 118 prevent back­

flow into the fluid reservoirs. 

A further alternative embodiment of the invention can be seen in Fig. 5. 

This embodiment is similar to that shown in Fig. 3 with a number of additions. The 

LS first addition is the inclusion of another cylinder and piston arrangement 122, with 

longitudinal axis 139, located adjacent to the first and second cylinder and piston 

arrangements 26 and 28. Third cylinder and piston arrangement 122 includes a 

piston 123, a cylinder 125, and a biasing spring 127. Conduit 131 with check 

valve 133 is connected to a reservoir of fluid, and conduit 135 is connected to 

20 spray nozzle 24. Third cylinder and piston arrangement 122 also demonstrates a 

lost-motion capability so the full extension of piston 123 is restricted by restrictor 

137, which does not interfere with actuator 30. In this embodiment, first and 

second cylinder and piston arrangements 26, 28 operate first. and third cylinder 

and piston arrangement 122 has a delayed operation. The additional cylinder and 

2s piston arrangement 122 has a center line 139 which is substantially parallel to the 

center lines 27, 29 of the first and second cylinder and piston arrangements 26, 

28. In this arrangement three fluids can be apportioned, mixed, and dispensed 

through the spray head 22. 

The additional change in this embodiment is that the pivot point 32 is 

JO adjustable. In this arrangement, the adjustability is two-directional, along grooves 

124, 125, and 126, which grooves are located at an angle to each other. In the 

embodiment shown in Fig. 5, grooves 124 and 126 approach being perpendicular 

to each other. Other orientations of the grooves can be used within the spirit and 
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scope of the invention. Furth~r. it is to be noted that with other mechanisms, the 

pivot point 32 can be moved out to any desired position. Thus, points that fall 

outside of grooves 124, 125 and 126 could be chosen as a new pivot point. By 

moving the pivot point along any of grooves 124, 125 or 126, the influence that 

s the actuator 30 has on the pistons of the first, second, and third cylinder and 

piston arrangements 26, 28, 122 changes such that the stroke of each piston and 

thus the volume of fluid pumped and expelled by the first and second cylinder and 

piston arrangements 26, 28 varies according to the pivot point. Thus by having an 

appropriate dial or other mechanism affixed to the pivot point 32, the end user can 

10 vary the volume dispensed or the mix ratio in the field. Further it is to be noted 

that for ease of manufacture, such an arrangement can be designed into a 

universal spray head. Then, in the factory, a one time permanent adjustment can 

be made to a standard configuration in order to use the same configuration for 

different mix ratios depending on the fluids to be dispensed from the trigger 

1 s sprayer 20. 

Finally, more to the point of using such a system in a large industrial setting 

such as with a washer or a paint mixer, a computer controller 130 can be used to 

adjust the pivot point in order to tune the ratio of the fluids mixed and dispensed 

by the proportioning system. The computer controller 130 would reposition the 

20 pivot point 32 in order to adjust the mix ratio as desired for the particular fluids 

being mixed or could adaptively change the mix ratio due to changing 

environment or manufacturing conditions. 

With respect to Fig. 6, an alternative embodiment of the sprayer 20 is 

depicted. This embodiment is somewhat similar to that of Fig. 3 with the addition 

2s of mechanisms, dials, cams, and the like for independently adjusting the stroke of 

each of the cylinder and piston arrangements 26, 28. In this embodiment, the first 

cam 128 and second cam 130 are affixed to the actuator 30. By adjusting the 

position of the cams relative to the actuator 30, the length of the stroke of the first 

and second pistons 54, 56 can be either lengthened or shortened. Such 

30 adjustments affect the volume of fluid that is pumped by each of the first and 

second cylinder and piston arrangements 26, 28. These cams 128, 130 can be 

for example provided with dials in order to have specified settings. 
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Figs. 7. 8 and 9 are additional embodiments and variations on the above 

embodiments. In the embodiment in Fig. 7, a third cylinder and piston 

arrangement 140 is included and positioned below the first and second cylinder 

and piston arrangements 26, 28. The third cylinder and piston arrangement 140 

s includes a piston 141, a cylinder 143 and a biasing spring 145. Conduit 147 with 

check valve 149 is connected to a reservoir of fluid, and conduit 151 is connected 

to spray nozzle 24. Arrangement 140 has a longitudinal axis 153. This third 

cylinder and piston arrangement 140, however, is disposed at an angle with 

respect to the other two such that the longitudinal axis 153 of the third cylinder 

10 and piston arrangement 140 is skewed relative to the longitudinal axis of each of 

the first and the second cylinder and piston arrangement 26, 28. This being the 

case, the influence of the actuator 30 on the stroke of the piston 142 is different 

than if the axis of the third cylinder and piston arrangement 140 were parallel to 

the axes 27, 29 of the first and second cylinder and piston arrangements 26, 28. 

1s In the embodiment shown, the stroke would be shortened due to the skewed 

relationship of the axis of the third cylinder and piston arrangement 140. 

Turning to Fig. 8, yet another altemative embodiment of the invention is 

depicted. In this embodiment, the actuator 30 includes first actuator lever 150 and 

second actuator lever 152. The first and second actuator levers 150, 152 are 

20 arranged in such a relationship so that there is over-travel or lost-motion of one 

actuator lever with respect to the other actuator lever. That is to say, by way of 

example only, by engaging the first actuator lever 150. and pivoting it about the 

pivot point 32, the first cylinder and piston arrangement 26 is put into operation 

drawing or pumping a fluid. After an interval, the first actuator lever 150 engages 

25 the second actuator lever 152 which in turn engages the second cylinder and 

piston arrangement 28 causing that cylinder and piston arrangement 28 to pump 

or draw fluid. Thus this lost-motion device affords another dimension to adjusting 

the mix ratio by, in this case, affecting the stroke of the pistons 54, 56 in the first 

and second cylinder and piston arrangements 26, 28. 

JO Fig. 9 depicts yet a further alternative embodiment of the invention. In this 

embodiment, the first and second cylinder and piston arrangements 160, 162, are 

interchangeable and replaceable. Thus for example, with this basic design, in 

order to adjust the mix ratio efficiently, preselected cylinder and piston 
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arrangements can be inserted into the base structure 164. Such interchangeable 

cylinder and piston arrangements can be exchanged either in the factory in the 

standard base structure 164 or in the field in both a handheld sprayer and also in 

a industrial or commercial sprayer or proportioner. 

s Turning to Figs. 1 Oa and 1 Ob, a valve arrangement for ensuring that 

concentrated fluid is not pumped when the diluting fluid has been depleted is 

depicted. A schematics of Figs. 10a and 10b can be used in conjunction with any 

of the above embodiments. 

In Fig. 10a it can be seen that there is one-way check valve 172 in a 

10 conduit 7 4 which prevents fluids from entering chamber 71 of cylinder 70 once it 

has been expelled by the action of the piston 56. Similarly, there is a one-way 

check valve 17 4 in a conduit 177 leading from the outlet of chamber 73 of the first 

cylinder and piston arrangement 26. In addition to the check vatve 174, there is a 

flow restrictor 176. This flow restrictor 176 is essentially a narrowing of the 

1s conduit over a distance. The embodiment of Fig. 10a also shows a check valve 

shunt 178 which is provided in a conduit 180 which connects the chambers 71, 73 

of the first and second cylinder and piston arrangements 26,28. Finally, in this 

embodiment there is an additional flow restrictor 182 placed in the conduit 76 

adjacent the inlet 72 to the second cylinder and piston arrangement 28. Conduits 

20 74 and 177 bring together fluids from chambers 71 and 73 into conduit 200 and 

allow these fluids to mix and communicate with spray head 22 (not shown). It is 

noted that the above referenced check valves are preferably elastomeric 

diaphragm or flapper type check valves. 

The operation of this system then is as follows: The flow restrictor 182 is 

2s placed in the conduit 76 adjacent the inlet 72 to the second (diluting fluid) cylinder 

and piston arrangement 28 so that when the pistons 54, 56 are drawing fluid a low 

pressure region is formed in the chamber 71 of the second cylinder and piston 

arrangement 28 which is drawing the diluting fluid such as water. At this time, this 

low pressure ensures that the check valve shunt 178 is closed. The other flow 

30 restrictor 176 is placed in the outlet (conduit 177) of the first (concentrated fluid) 

cylinder and piston arrangement 26, so that when the two pistons are expelling 

fluid, a high pressure region is formed in the concentrate chamber 73 of the first 

cylinder and piston arrangement 26. This ensures that the check valve shunt 178 
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remains closed. When the .~muting fluid or water runs out, air is drawn into the 

chamber 71 of the second (diluting fluid) cylinder and piston arrangement 28, and 

the pressure drop across the inlet flow inhibitor 182 is small, and thus the pressure 

within the chamber 71 is higher than the· pressure of the chamber 73 drawing in 

5 the concentrate. This ensures that the check valve shunt 178 opens and that air 

enters the concentrate chamber 73. Accordingly, neither diluting fluid nor 

concentrated fluid reaches conduit 200 and thus, no such fluids are sprayed out. 

Fig. 10b is similar to Fig. 10a with the exception that the flow restrictors 

176, 182 are removed. It is to be understood that by the proper selection of the 

10 diameters of the tubing that the advantageous feature of Fig. 10a can be 

accomplished in Fig. 10b without the specific flow restrictors 176, 182 specified in 

Fig. 10a. 

Industrial Applicability 

JS From the above, it can be seen that an advantageous proportioning system 

has been specified which can change the mix ratio as desired and which avoids 

the dispensing of a concentrated fluid should the diluting fluid be depleted. 

Any of the above inventive embodiments can be scaled up from a handheld 

configuration to a large commercial or industrial application such as for example a 

20 paint or epoxy proportioner. 

Other aspects. objects and advantages of the invention can be obtained 

from a review of the figures and the appended claims. 

It is to be understood that other embodiments of the present invention be 

developed and he within the spirit and scope of the invention as claimed. 
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I claim: 

1. A proportioner for dispensing a mixture of two fluids comprising: 

a first reservoir adapted for containing a first fluid; 

s a second reservoir adapted for containing a second fluid; 

a dispensing head; 

a first cylinder and piston arrangement adapted for pumping a first fluid 

from said first reservoir to said dispensing head; and 

a second cylinder and piston arrangement adapted for pumping a second 

10 fluid from said second reservoir to said dispensing head. 

15 

2. The proportioner of claim 1 wherein: 

said first cylinder and piston arrangement is separate from said second 

cylinder and piston arrangement. 

3. The proportioner of claim 1 including: 

an actuator for operating said first and said second cylinder and piston 

arrangements; and 

said actuator having a pivot point and said actuator being pivotable about 

20 said pivot point in order to operate said first and said second cylinder and piston 

arrangements. 

4. The proportioner of claim 3 including: 

said actuator having a lever arm which pivots about said pivot point; 

2s said first cylinder and piston arrangement provided in operable association 

30 

with said lever arm at a first location on said lever arm: and 

said second cylinder and piston arrangement provided in operable 

association with said lever arm at a second location on said lever arm. 

5. The proportioner of claim 1 wherein: 

said first cylinder and piston arrangement is parallel to said second cylinder 

and piston arrangement. 

Thf lf flU 1iii1l1~f 1~1r 
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6. The proportion~r of claim 1 wherein: 

said first cylinder and piston arrangement is provided at an angle to said 

second cylinder and piston arrangement. 

s 7. The proportioner of claim 4 wherein: 

said first cylinder and piston arrangement is parallel to said second cylinder 

and piston arrangement. 

8. The proportioner of claim 4 wherein: 

10 said first cylinder and piston arrangement is provided at an angle to said 

second cylinder and piston arrangement. 

9. The proportioner of claim 3 wherein: 

said pivot point is selectively positionable in order to adjust the pumping 

ts operation of the first cylinder and piston arrangement relative to said second 

cylinder and piston arrangement. 

10. The proportioner of claim 3 wherein: 

said actuator extends on opposite sides of said pivot point; and 

20 said first cylinder and piston arrangement is located on one side of said 

pivot point; and 

said second cylinder and piston arrangement is located on another side of 

said pivot point. 

25 11. The proportioner of claim 3 wherein: 

said actuator has a first part which extends in one direction from said pivot 

point and a second part which extends in a second direction from said pivot point: 

said first cylinder and piston arrangement are operably associated with said 

first part of said actuator; and 

30 said second cylinder and piston arrangement are operably associated with 

said second part of said actuator. 

12. The proportioner of claim 1 wherein: 
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10 

said first cylinder and piston arrangement has a first longitudinal axis and 

said second cylinder and piston arrangement has a second longitudinal axis; and 

said first longitudinal axis is substantially collinear with said second 

longitudinal axis. 

13. The proportioner of claim 12 wherein: 

said first cylinder and piston arrangement has a first piston and said second 

cylinder and piston arrangement has a second piston; and 

wherein said first piston is operably associated with said second piston. 

14. The proportioner of claim 13 wherein: 

said first piston extends from said second piston. 

15. The proportioner of claim 14 wherein: 

is said first piston has a first diameter and said second piston has a second 

diameter; and 

said first diameter is different from said second diameter. 

16. The proportioner of claim 2 wherein: 

20 first cylinder and piston arrangement has a first cylinder with a first 

diameter and said second cylinder and piston arrangement has a second cylinder 

with a second diameter; and 

said first diameter is different from said second diameter. 

2s 17. The proportioner of claim 2 wherein: 

30 

said first cylinder and piston arrangement has a first piston with a first 

piston stroke, and said second cylinder and piston arrangement has a second 

piston with a second piston stroke; and 

said first piston stroke is of a different length that said second piston stroke. 

18. The proportioner of claim 3 wherein: 

said actuator includes a first lever and a second lever; and 

Thf il1liii 1iii1!1~"1i1'1ir 
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said first lever operablY. engages said first cylinder and piston arrangement, 

and said second lever operably engages said first lever and said second cylinder 

and piston arrangement such that operation of said first lever operates said first 

cylinder and piston arrangement and then subsequently continued operation of 

s said first lever operates said second lever and said second cylinder and piston 

arrangement. 

19. The proportioner of claim 4 wherein at least one of: 

at said first location of said actuator is a first device which changes 

1 n the response of the first cylinder and piston arrangement to the movement of the 

actuator: and 

IS 

at said second location of said actuator is a second device 

which changes the response of the second cylinder and piston arrangement to the 

movement of the actuator. 

20. The proportioner of claim 19 wherein: 

said first device includes a first cam; and 

said second device includes a second cam. 

20 21. The proportioner of claim 1 wherein: 

said proportioner is a sprayer. 

25 

22. The proportioner of claim 1 wherein: 

said proportioner is a hand held proportioner. 

23. The proportioner of claim 1 wherein: 

said proportioner is for delivering one of pesticides, fertilizer, disinfectants, 

and cleaners. 

30 24. The proportioner of claim 1 wherein: 

said proportioner is for delivering one of foods, and medical drugs. 

25. The proportioner of claim 1 wherein: 
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said proportioner is fo~ delivering one of paints, and glues. 

26. The proportioner of claim 1 wherein; 

said first cylinder and piston arrangement is adapted to draw fluid from a 

s first reservoir and simultaneously said second cylinder and piston arrangement is 

adapted to pump fluid previously drawn from a second reservoir to said dispensing 

head. 

27. The proportioner of claim 19 wherein: 

io said first device includes a first dial; and 

said second device includes a second dial. 

28. The proportioner of claim 3 wherein: 

said actuator includes a first mechanism and a second mechanism; 

is said first mechanism being in operable association with said first cylinder 

and piston arrangement and said secon~ mechanism being in operable 

association with said second cylinder and piston arrangement; and 

a third mechanism which operably associates said first mechanism with 

said second mechanism so that the timing of the operation of said first cylinder 

20 and piston arrangement can be different from timing of the operation of said 

second cylinder and piston arrangement. 

29. The proportioner of claim 1 including: 

an adaptive control mechanism that can adaptively cause the first cylinder 

25 and piston arrangement to vary the volume of fluid pumped in relationship to the 

volume of fluid pumped by said second cylinder and piston arrangement. 

30. The proportioner of claim 1 including: 

at least one of said first and second cylinder and piston arrangements 

30 being replaceable with an alternate cylinder and piston arrangement. 

31. The proportioner of claim 30 wherein: 
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said alternative cylinde~ and piston arrangement can pump a volume that is 

different from the cylinder and piston arrangement being replaced. 

32. The proportioner of claim 1 wherein: 

5 said dispensing head providing a sprayed mixture of the first fluid and tne 

second fluid. 

33. The proportioner of claim 4 wherein: 

at one of said first and second locations, said actuator includes a device 

10 which changes the response of the respective cylinder and piston arrangement to 

the movement of said actuator. 

34. The proportioner of claim 1 including a means for changing the 

stroke length of a piston in one of said first and second cylinder and piston 

15 arrangements. 

20 

35. The proportioner of claim 3 wherein: 

said first and said second cylinder and piston arrangements are located on 

the same side of the pivot point. 

36. A proportioner for dispensing a mixture of at least two fluids 

comprising: 

a dispensing head; 

a first cylinder and piston arrangement communicating with said dispensing 

25 head; 

a second cylinder and piston arrangement communicating with said 

dispensing head; 

a first conduit connected to said first cylinder and piston arrangement and 

adapted to be connected to a first reservoir; and 

30 a second conduit connected to said second cylinder and piston 

arrangement and adapted to be connected to a second reservoir. 

37. The proportioner of claim 40 wherein: 
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said proportioner is a f')and-held sprayer. 

38. A hand held proportioner for dispensing a fluid comprising: 

a spray head; 

s a reservoir adapted for storing a fluid to be dispensed; 

said reservoir being elongated with a first end and a second end; 

said spray head mounted adjacent to said first end; and 

a reservoir fill port located either (1) adjacent to or (2) on said second end. 

10 39. The proportioner of claim 38 including: 

15 

said reservoir having a longitudinal axis which extends between said first 

end and said second end; and 

said reservoir fill port located along a line which is substantially 

perpendicular to said longitudinal axis and adjacent to said second end. 

40. The proportioner of claim 38 including: 

said reservoir including an external surface located between said first end 

and said second end: 

said reservoir fill port located on said external surface adjacent to said 

20 second end. 

41. A proportioning system comprising: 

a first cylinder and piston arrangement; 

a second cylinder and piston arrangement; 

2s a dispensing head; 

said first cylinder and piston arrangement including an inlet port adapted to 

be connected to a first reservoir containing a dilution fluid and an outlet port 

connected to the dispensing head; 

said second cylinder and piston arrangement including an inlet port 

30 adapted to be connected to a second reservoir containing a concentrated fluid and 

an outlet port connected to the dispensing head; 

said dispensing head adapted for mixing the dilution fluid from the first 

reservoir with the concentrated fluid from the second reservoir; and 
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a device that connect$ the first cylinder and piston arrangement to the 

second cylinder and piston arrangement to ensure that if said dilution fluid is 

depleted that said concentrated fluid is not dispensed from said proportioning 

system. 

42. The proportioning system of claim 41 wherein: 

said device is a system of one-way check valves. 

43. The proportioning system of claim 41 wherein: 

Jo said device contains a check valve that allows air to flow from the first 

cylinder and piston arrangement to the second cylinder and piston arrangement 

when the dilution fluid is depleted. 

44. The proportioning system of claim 41 including: 

15 a flow restrictcr placed in the inlet of said first cylinder and piston 

arrangement so that when the first cylinder and piston arrangement is drawing the 

dilution fluid, a low pressure is developed in the first cylinder and piston 

arrangement and when the dilution fluid is depleted and the first cylinder and 

piston arrangement is attempting to draw fluid, a high pressure is developed in the 

20 first cylinder and piston arrangement. 

45. The proportioning system of claim 41 including: 

said device has an open and a closed position; and 

a flow restrictor placed in the outlet of said second cylinder and piston 

25 arrangement so that when the first and second cylinder and piston arrangements 

are expelling their respective fluids, the device is in the closed position. 

46. A proportioning system comprising: 

a first cylinder and piston arrangement: 

30 a second cylinder and piston arrangements; 

a dispensing head: 

Thliiillf f 1iii1l1l~"1~1ir 
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said first cylinder and piston arrangement including a first inlet port adapted 

to be connected to a first reservoir containing a dilution fluid and a first outlet port 

connected to the dispensing head; 

said second cylinder and piston arrangement including a second inlet port 

s adapted to be connected to a second reservoir containing a concentrated fluid and 

a second outlet port connected to the dispensing head; 

said dispensing head adapted for mixing the dilution fluid from the first 

reservoir with the concentrated fluid from the second reservoir; and 

a one-way check valve that connects the first cylinder and piston 

10 arrangement to the second cylinder and piston arrangement to ensure that if the 

dilution fluid is depleted that the concentrated fluid is not dispensed from said 

proportioning system, said one-way check valve having an opened and a closed 

position; 

a first flow restrictor placed in the inlet of said first cylinder and piston 

is arrangement so that when the first cylinder and piston arrangement is drawing the 

dilutiOn fluid, a low pressure is developed in the first cylinder and piston 

arrangement, and when the first dilution fluid is depleted and the first cylinder and 

piston arrangement is attempting to draw fluid, a high pressure is developed in the 

first cylinder and piston arrangement; and 

20 a second flow restrictor placed in the outlet of said second cylinder and 

piston arrangement so that when the first and second cylinder and piston 

arrangements are expelling their respective fluids, the one-way check valve is in 

the closed position. 

2s 47. A proportioner for dispensing a mixture of two fluids comprising: 

a first reservoir adapted for containing a first fluid; 

a second reservoir adapted for containing a second fluid; 

a dispensing head; 

a first cylinder and piston arrangement adapted for pumping a first fluid 

30 from said first reservoir to said dispensing head; 

a second cylinder and piston arrangement adapted for pumping a second 

fluid from said second reservoir to said dispensing head; 
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an actuator for operati.ng said first and said second cylinder and piston 

arrangements: and 

said actuator having a pivot point and said actuator being pivotable about 

said pivot point in order to operate said firat and said second cylinder and piston 

s arrangements. 

48. A proportioner for dispensing a mixture of two fluids comprising: 

a first reservoir adapted for containing a first fluid; 

a second reservoir adapted for containing a second fluid; 

10 a dispensing head; 

a first cylinder and piston arrangement adapted for pumping a first fluid 

from said first reservoir to said dispensing head; 

a second cylinder and piston arrangement adapted for pumping a second 

fluid from said second reservoir to said dispensing head; 

is said actuator having a lever arm which pivots about said pivot point; 

said first cylinder and piston arrangement provided in operable association 

with said lever arm at a first location on said lever arm; and 

said second cylinder and piston arrangement provided in operable 

association with said lever arm at a second location on said lever arm. 


