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(57) Abrege(suite)/Abstract(continued):

dispenser (200) dispenses an amount of concentrate using a diluent to form a use solution. The dispenser (200) Includes a
housing (201) having a cavity. A product holder (210) Is positioned to support the concentrate in the cavity of the housing (201). A
load cell housing (207) I1s operatively supported by the housing. More than one load cell (240) Is positioned in the load cell housing
(207). The product holder (210) I1s supported on the more than one load cell (240), wherein weight of the concentrate Is
determined. A dispenser (200) dispenses an amount of concentrate in a container (204) using a diluent to form a use solution. A
dispenser includes a housing (201). A product holder (2 10) is positioned to support the container (204) with the concentrate in the
cavity of the housing. The product holder (210) carried by a scale (240), wherelin weight of the concentrate Is concerned. A
moveable container holder (215) Is moveable between a first position and a second position. The container holder Is positioned
between the housing (201) and the container (204). A cover (216) Is operatively connected to the container holder (215) at a
connection. A cam surface Is adjacent the housing (201). The cover (216) has a cam (216d) for contacting the cam surface

(201 a), whereln when the cover (216) Is moved from a closed position to an open position, the connection moves upward, thereby

carrying the container holder (215) and the container (204) which are moved upward lifting the container (204) off of the product
holder (210).
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Abstract

A method and apparatus for dispensing of a product based on weight as
a load cell (22) which supports a structure holding the product (20a) to be
dispensed. The weight of the product (20a) that is dispensed is determined by
use of a controller (23). A dispenser (200) dispenses an amount of concentrate
using a diluent to form a use solution. The dispenser (200) includes a housing
(201) having a cavity. A product holder (210) is positioned to support the
concentrate in the cavity of the housing (201). A load cell housing (207) is
operatively supported by the housing. More than one load cell (240) is
positioned in the load cell housing (207). The product holder (210) is
supported on the more than one load cell (240), wherein weight of the
concentrate 1s determined. A dispenser (200) dispenses an amount of
concentrate 1n a container (204) using a diluent to form a use solution. A
dispenser includes a housing (201). A product holder (2 10) is positioned to
support the container (204) with the concentrate in the cavity of the housing,.
The product holder (210) carried by a scale (240), wherein weight of the
concentrate 1s concerned. A moveable container holder (215) is moveable
between a first position and a second position. The container holder is
positioned between the housing (201) and the container (204). A cover (216) is
operatively connected to the container holder (215) at a connection. A cam
surface 1s adjacent the housing (201). The cover (216) has a cam (216d) for
contacting the cam surface (201 a), wherein when the cover (216) is moved
from a closed position to an open position, the connection moves upward,
thereby carrying the container holder (215) and the container (204) which are
moved upward lifting the container (204) off of the product holder (210).
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METHOD AND APPARATUS FOR MASS BASED DISPENSING

Background of the Invention

1. Field of the Invention

This invention relates generally to dispensers and more particularly

to a method and apparatus for dispensing a product based on mass.

g e et P

2. Description of the Prior Art

Dispensers that utilize a diluent to erode a product, such as a
detergent, are well known. The product being dispensed is typically a solid
product and can take the form of either a solid block of chemical, pellets or
a cast product. One example of such a dispenser is found in U.S. Patent
4,826,661 by Copeland et al. This patent discloses a solid block chemical
dispenser for cleaning systems. The dispenser includes a spray nozzle for
directing a uniform dissolving spray on to a surface of a solid block of
cleaning composition. The nozzle sprays on the exposed surface of the

solid block, dissolving a portion of the block and forming a product

concentrate. This is just one example of a dispenser that uses a diluent and

further is just one example of the type of product that may be dispensed. It
is recognized that there are many different dispensers which utilize diluents
to erode and dispense a portion of a product, which may have any number
of forms.

Once the product is dispensed, it is often necessary to know how
much of the product has been dispensed. There are at least two major types
of systems that have been developed tb determine the amount of product
that has been dispensed. The first is based on the amount of time that the
product is exposed to the diluent. While such systems are useful, the
systems are more susceptible to changes depending upon the amount of
product that is being exposed to the diluent, the pressure at which the
diluent 1s supplied or the temperature at which the diluent is supplied.

Therefore, iIn many applications, it 1s necessary to supply more product than
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what is actually required so it is known that a sufficient amount of product
1S supplied.

Another method that has been utilized is to test the conductivity of
the concentrate solution to determine the amount of product that has been
dispensed. Again, this system has its own unique problems such as the
necessity of adding chemistry to the product to allow the dilute
concentration to be tested. Further, the conductivity based dispensers
typically require on/off cycling to achieve an asymptotic approach to the
concentration set point. Conductivity is also influenced by product
concentration as a function of temperature and total conductivity. Shielded
cabling 1s often required for conductivity based dispensers.

The present invention addresses the problems associated with the
prior art devices and provides for a method and apparatus for dispensing

product based on mass.

Summary of the Invention

In one embodiment, the invention is a dispenser for dispensing an
amount of concentrate using a diluent to form a use solution. The dispenser
includes a housing having a cavity. The cavity is adapted to receive the
concentrate. The housing has an inlet, whereby diluent enters the cavity
and erodes the concentrate to create a use solution. The housing has an
outlet, whereby the use solution exits the cavity. A product holder is
positioned to support the concentrate in the cavity of the housing. A scale
1s also provided. A support member has a first end and a second end, The
first end is operatively connected to the scale and the second end is
operatively connecied to the product holder, wherein weight of the
concenirate is determined.

In another embodiment, the invention is a dispensing system for
dispensing an amount of concentrate using a diluent to form a use solution.,
The dispensing system includes a container for holding a concentrate, the

container having an opening. A housing has a cavity that is adapted to
2
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receive the container. The housing has an inlet and an outlet. A nozzle is
positioned proximate the inlet. An inlet conduit is operatively connected to
the nozzle, whereby diluent is sprayed on the concentrate, through the
opening in the container, eroding the concentrate and forming a use
solution. A product holder is positioned in the cavity of the housing. A
scale i1s also provided. A support member has a first end and a second end.
The first end 1s operatively connected to the scale and the second end is
operatively connected to the product holder, wherein Weight‘ of the
concentrate is determined. An outlet conduit 1s operatively connecied to
the outlet of the housing, wherein the use solution exits the cavity of the
housing.

In another embodiment, the invention is a method of dispensing an
amount of concentrate into a use solution using a diluent to erode the
concentrate, The method comprises adding the diluent to the concentrate.
The weight of the concentrate is determined as the concentrate is being
eroded by the diluent. The method further includes determining when the
amount of concentrate has been dispensed to create the use solution based
on the weight of the concentrate. Diluent is stopped being added to the
concentrate when the amount has been eroded and any remaining use
solution is dispensed.

In another embodiment, the invention is a method of dispensing an
amount of an ingredient from a dispenser having a holding device for
holding the ingredient. The method includes dispensing the ingredient
from the dispenser. The holding device, ingredient and any diluent on the
ingredient are weighed as the ingredient is dispensed from the dispenser, It
is then determined when the amount of the ingredient has been dispensed
from the dispenser based on the weight of the holding device, the ingredient
and any diluent and dispensing of the ingredient is stopped.

In another embodiment, the invention is a dispenser for dispensing

an amount of concentrate using a diluent to form a use solution. The
3
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dispenser has an inlet conduit for providing the diluent to the concentrate to
erode the concentrate and fortn a use solution. A scale is provided for
weighing the concentrate as the concentrate is being eroded by the diluent.
A controller is used for determining when the amount of concentrate has
been dispensed and the use solution by the diluent, based upon the weight
of the concentrate.

In another embodiment, the invention is a dispenser for dispensing
an amount of concentrate to form a dilute solution. The dispenser has a
housing having a cavily, the cavity adapted to receive the concentrate. The
housing has an outlet, whereby concentrate that has been eroded exits the
cavity. A product holder is positioned to suppott the concentrate in the
cavity of the housing. The dispenser includes a scale. A support member
has a first end and a second end, the first end is operatively connected to
the scale and the second end operatively connected to the product holder,
wherein welght of the concentrate 1s determined.

In another embodiment, the invention is a method of dispgnsing an
amount of ingredient from a dispenser having a holding device for holding
the ingredient. The method includes eroding the ingredient to dispense that
portion of the eroded ingredient from the dispenser. The holding device
and ingredient are weighed after erosion. The amount of ingredient that has
been dispensed is determined based on the weight of the holding device and
ingredient. ;

In one embodiment, the invention is a dispenser for dispensing an
amount of concentrate using a diluent to form a use solution. The dispenser
includes a housing having a cavity, the cavity adapted to receive a
concentrate. The housing has an inlet, whereby the diluent enters the cavity
and erodes the concentrate to create a use solution. The housing has an
outlet, whereby the use solution exits the cavity, A product holder is

positioned to support the concentrate in the cavity of the housing. A load

cell housing 1s operatively supported by the housihg. More than one load
4
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cell is positioned in the load cell housing, the product holder supported on
the more than oune load cell, wherein weight of the concentrate is
determined.

In another embodiment, the invention is a load cell housing for use
with a dispenser for dispensing an amount of concentrate using a diluent to
form a use solution. The load cell housing mncludes a first load cell having
a first end and a second end. The load cell housing also includes a base
member. A receiving area is operatively connected to the base member in
which the first load cell is positioned. The first end of the first load cell is
secured to the base member. A top member is positioned on the base
member, the top member for carrying the concentrate. The second end of
the first load cell is secured to the top member. A stop member is
positioned under the first end of the first load cell to limit compression
deflection and a printed circuit board is positioned above the first end of the
first load cell to limit tension deflection of the first end.

In one embodiment, the invention is a dispenser for dispensing an
amount of concenirate 1n a container using a diluent to form a use solution.
The dispenser includes a housing having a cavity. The cavity is adapted to
receive a concentrate. The housing has an inlet, whereby diluent enters the
cavity and erodes the concentrate to create a use solution. The housing has
an inlet, whereby the use solution exits the cavity. A product holder is
positioned to support the container with the concentrate in the cavity of the
housing. The product holder is carried by a scale, wherein weight of the
concentrate is determined. The housing has a container entrance. A
moveable container holder is moveable between a first position and a
second position. The container holder is positioned between the housing
and the container. A cover is utilized for the container entrance. The
container holder is operatively connected to the cover at a connection, A
cam surface is adjacent the housing. The cover has a cam for contacting

the cam surface, wherein the cover i1s moved from a closed position to an
5
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open position, the connection moves upward, thereby carrying the container
holder and the container which are moved upward lifting the container off
of the product holder.

In another embodiment, the invention is a method of loading a

(h

container of concentrate to a dispenser. The dispenser has a housing having
a cavity for receiving the container, a product holder is carried by a scale
and a moveable container holder and a cover is operatively connected to the
moveable container holder. The method includes raising the cover,

wherein movement of the cover raises the container holder off of the

10 product holder. Inserting the container into the moveable container holder
and lowering the cover, wherein the container holder is lowered on to the
product holder, whereby excessive shock to the scale is prevented during
loading.

Brnef Description of the Drawings

i3 Figure 1 is a perspective view, viewed generally from below, of the
dispenser of the present invention;
Figure 2 is a perspective view, viewed generally ifrom above, of the
dispenéer show 1n Figure 1;
Figure 3 is an exploded perspective view, viewed generally from
20  above, of the dispenser shown in Figure 1;
Figure 4 is an exploded perspective view, viewed generally from
below, of the dispenser shown in Figure 1;
Figure 5 is a flow chart illustrating an embodiment of the invention
in which an ingredient is dispensed by eroding the ingredient with a
25  diluent;
Figure 6 1s a chart iliustrating the weight of a dispensing ingredient
of the dispenser of Figure 1;
Figure 7 is a schematic of a portion of the dispenser shown in
Figure 1;
30 Figure 8 is a top plan view of the dispenser shown in Figure 1;
6
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Figure 9 is a cross-sectional view, taken generally along the lines 9-
-9 in Figure 8§, with a capsule;

Figure 10 1s an enlarged perspective view of a portion of Figure 1;

Figure 11 is a front elevational view, of another embodiment of a
dispenser of the present invention, with portions broken away;

Figure 12 1s a cross-sectional view of the dispenser show in Figure
11, taken generally along the lines 12—12;

Figure 13 is an exploded perspective view of the dispenser shown in
Figure 11;

Figure 14 is an exploded perspective view of the load cell housing
shown in Figure 11;

Figure 15 is a top plan view of the cell load housing shown in
Figure 14, with a portion removed;

Figure 16 is a cross-section view of a portion of the top housing and
bottom housing showing cross section with the other components, not in
cross section, to illustrate the assembly thereof:;

Figure 17 is a perspective view of the top housing viewed from
below;

Figure 18 is a perspective view of the bottom housing viewed
generally from above;

Figure 19 is a cross-sectional view of another embodiment of a
dispenser according to the present invention, with the cover in a raised
position;

Figure 20 is a cross-sectional view of the embodiment shown in
Figure 19, with the cover in a closed position; .

Figure 21 1s an enlarged cross-sectional view of a portion of the
dispenser shown in Figure 20;

Figure 22 is an enlargement of a portion of Figure 16;

Figure 23 is a graph of a dispenser using three load cells; and

Figure 24 is an enlargement of a portion of Figure 23.
7
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Detailed Description of a Preferred Embodiment

Referring to the drawing, wherein like numerals represent like parts
throughout the several views, there is generally disclosed at 10 a dispenser.
The dispenser 10 1s shown mounted to a mounting panel 11 or other
suitable mounting structure, which is suitable for mounting on a wall or
other support surface (not shown). The support surface is typically a wall
of a room, or a surface that is sturdy enough to support the dispenser 10.
However, it is understood that the dispenser 10 may be mounted in various
ways, well known in the art, including a free-standing dispenser. The
mounting panel 11 is a support member and has a top flange 11a having
two key way openings 11b. The openings 11b has a larger segment to
allow the openings 11b to be placed over the head of a mounting bolt (not
shown). The mounting bolt is secured into a mounting surface and the
dispenser then drops down on the mounting bolt and is supported by the
closed top of the openings 11b. A bottom flange 11c has two openings
11d, which are adapted to receive a tastener, such as a screw or bolt, to
further fasten the mounting panel 11 to the mounting surface.

The dispenser 10 includes a housing 12 that is preferably molded as
a one-piece plastic member, although it is understood that the housing 12
could be made out of other suitable material, such as stainless steel, and
formed out of multiple pieces. The housing 12 has an outer wall 12a
having a cavity 12b. The outer wall 12a has a larger diameter at the top so
as to accommodate the capsule 20. The outer diameter of the outer wall
12a narrows at its base or sump region 12¢c. The sump region 12¢, as will
be described more fully hereafter, provides for a collection region for the
use solution. The sump region 12¢ has an inlet 13 and an outlet 14. The
inlet 13 is a cylinder that extends beyond the sump region 12c. The inlet
has a bore 13a that provides for fluid communication into the cavity 12b.
An inlet conduit, such as an inlet hose 15 has a first end 15a for connection

to a diluent supply and a second end 15b which is operatively connected to
8
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a first end 16a of a connecting elbow 16, The second end 16b of the
connecting elbow 16 is operatively connected to the inlet 13. The diluent is
then able to enter the cavity 12b under pressure. A separate spray nozzle
30 may be utilized to further direct the diluent, as is well known 1n the art.
The outlet 14 is an opening into the inner cavity 12b through which an
outlet conduit, such as an outlet hose 17, is connected. This allows for the
directing of the use solution to a desired location. The housing 12 has an
upper flange 12d and a lower flange [2e. The flanges are connected by
webs 12f, only one of which is shown, it being understood that a similar
web is utilized on the left side of the dispenser 10, as viewed in the figures.
A mounting member 12g extends between the flanges 12d, 12e and has two
openings 12h through which a fastening member, such as a bolt, may be
secured to secure the housing 12 to the mounting panel 11. A sumilar
mounting member with openings is utilized on the left side of the dispenser,
as viewed 1n the drawings.

A support bracket 21 is operatively connected to the mounting panel
11 by suitable fastening means such as screws. The support bracket 21 15 In
a generally T-shape form and has three holes 21a formed 1in its base 21b.
Only two of the holes 21a are shown in Figure 4. Figure 4 clearly shows
where three holes 11e which are formed in the mounting panel 11.
Appropriate fasteners, such as screws secure the bracket 21 to the panel 11
through three holes 21a and 11e. A support section 2 1c extends from the
base 21b and provides for a support surface on which the load cell (or strain
gauge) 22 is positioned. Figure 10 is an enlarged perspective view of the
support bracket 21 and load cell 22. The support section 21c has a top
surface which is at two different heights. A first section 21d 1s a generally
planar surface which supports the load cell 22. A second section2leis a
planar surface that is generally lower than the first section 21d and
therefore is spaced from the load cell 22. The distance between the second

section 21e and the load cell 22 is spaced at an appropriate distance, such as
9
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150 percent of the maximum deflection of the load cell 22. The second
section 2le theretore allows the load cell 22 to deflect downward.
However, if the load cell 22 receives too large of a force, the second section
21e will limit the amount of deflection of the load cell 22.

The load cell 22 is secured to the support 21¢ of the support bracket
21 by any suitable method, such as screws (not shown), inserted through
holes 21d. The type of load cell utilized would, of course, be dependent
upon the weight to be measured. A typical weight of a capsule 20, with
product, is between 8 to 10 pounds. Therefore, a 5 kilogram (11 pound)
load cell was selected, although it is understood that other load cells would
be selected depending upon the weight to be measured. One example of a
suitable load cell is Load Cell Model R1.-1521-5kg provided by Rice Lake
Weighing Systems, located at Rice Lake, Wisconsin. As will be discussed
more fully hereafter, a controller 23 having a keyboard 24 and a display 25
is connected to the load cell 22. The controller includes the necessary
hardware and software to process the weight values detected by the load
cell 22. The controller 23 may be any suitable controller. However, it has
been found that a single chip scale such as SOC-3000/3001 by Cybertech
Netanya Israel is easy to use. The single chip scale 23 includes the
preamplifier, A/D Converter, display drivers, keyboard controlier, senal
communication, embedded CPU and field-programmable program and data
memory.

Because the purpose of the load cell 22 is to determine the weight
the product 20a inside the capsule or container 20 that 1s dispensed, the
weight of the capsule 20 must be supported by the load cell 22. One
structure for doing this is the use of a mounting bracket assembly, generally
designated as 40, and a product holder 50. The mounting bracket assembly
40 has a triangular base 41. Two mounting holes 41a are formed therein
and are used for fastening the base 41 to the load cell 42. Screws (not

shown) are inserted through the holes 41a and into the load cell 22 to
10
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secure the base 41 to the load cell 42. A support arm, generally designated
at 42, extends upward from the base 41. The support arm, in the
embodiment shown, has three arm sections 43-45. The arm sections 43-45
are of sufficient structural strengths to support the product holder 50 and
capsule 20. The arm sections 43-45 are secured to the base 41 by suitable
means such as a friction fit in bores 46-48. The arm sections 43-45 extend
through the support openings 18 at the bottom of the housing 12. The
upper ends, 43a-45a of the arm sections 43-45 support the product holder
50. It is preferred, but not necessary, that the arms 43-45 and product
holder 50 are a one-piece construction. The exploded views, Figures 3-4,
show the arms 43-45 as not being integral with the product holder 50. This
is for illustrative purposes only. Therefore, the actual construction is as
shown in Figure 9, wherein the arms 43-45 are integral with the product
holder 50, however, it is understood that they may be made of a multiple
piece-part construction. The product holder 50 has an upper, conically
shaped member 51 i which three holes 51a are formed. The holes S1a are
provided for making it easier to lift the product holder 50. The conical
meémber 51 has a top rim 51b. The conical member 51 is operatively
connected to a generally cylindrical section 52. The cylindrical section 52
has a bore 52a which is sized and configured to tecéive the neck portion
20b of the capsule 20. Three cylindrical projections 53 depend downward
from the sump section 12¢. Only two of the projections 53 are shown in
Figure 3, it being understood that the projections 53 are positioned to
receive the arm sections 43-45. The cylindrical projections 53 have a bore
18 formed therein. Accordingly, the arms 43-45 of the product holder 50
are placed through the bores 18 and the arms 43-45 are secured, by suitable
means, 10 the base 41. Then, when the capsule 20 is placed in the product
holder 50, the weight of the capsule 20, the product inside of the capsule
20a, the product holder 50 and mounting bracket assembly 40 are all

supported on the load cell 22.
11
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The capsule 20 is shown as being generally cylindrical and having a
neck 20b. The neck 20b forms an opening into which the product 20a 1s
filled. A cap is then placed on the capsule 20 and the capsule is in
condition for packaging and shipment. When the user utilizes the capsule
20, it is necessary to remove the cap so that the product 20a 15 exposed to
the diluent spray. It is understood that other shapes and configurations may
also be used, with the associated redesign of the dispenser to accommodate
any different shapes or sizes. It is also understood that in addition to using
different sized containers or capsules 20, the product holder could easily be
redesigned to accept briquettes, powders or blocks of product that are not
inside of a container. One way of doing so would be to have a screen
across the Rroduct holder with walls or screens extending upward to hold
the loose product. The dispenser would be designed such that the weight
again is carried by the load cell 22. This would allow again, many different
types of ingredients to be dispensed. Further, the dispenser 10 is shown as
having a spray that sprays upward to erode the product 20a. It is also
understood that other designs could utilize the present invention and have
the diluent enter at other locations. It is also understood that the weight
based system may be utilized to dispense a product that does not have to be
eroded the product to be dispensed. The erosion may be by spray, as
previously described, or by flooding. The product may also be ground
away or drilled out by mechanical action. It is therefore seen that there are
a number of ways to erode the product 20a. A preferred embodiment, and
the way shown in the Figures, show the use of a diluent to dissolve the
product 20a. However, the eroding of the product 20a may also take place
by other mechanical methods, such as drilling or grinding.

The present invention has applicability in many areas in addition to
those already discussed. The following is a list of at least some of the areas
in which the invention may be used. In the area of pest elimination

dispensing equipment, a load cell could be utilized to measure a pre-set
12
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amount of ready-to-use insecticide which would enable the user to
document proof of delivery for regulatory compliance, while ensuring a
consistent dose was used for each application. Use in the vehicle cleaning
market could encompass the use of a chemical measurement device for a
vehicle care product dispenser. The product could be in a solid, liquid or
gel form. Delivery would be by conventional means such as a recirculating
system for solid products or pump systems for liquids or gels. The load cell
would measure precise weight changes in the product being delivered from
a concentrate to create a ready-to-use solution or an intermediate solution
that can be diluted at a user’s convenience. The prior art procedures
require chemical or volumemeltric measurements by operators of product
usage to ensure reproducible product delivery. As each product type varies
greatly in chemical components for vehicle cleaning products, different
chemical tests need to be developed and validated for each new product.
Baitch to batch variations in solid dissolution rates require very stringent
quality control measures and greatly restrict new product development of
solid systems. Large variations in product use temperature due o seasonal
temperature variations in the vehicle cleaning market have negative etfects
on liquid product viscosities. Water pressure variations within vehicle
cleaning sites result in wide changes in product delivery as many dilution

systems are based on siphon technelogy. These vartations often result in

- unacceptable differences in product delivery. All of the variations require

human intervention to adjust the chemical delivery system. The use of the
load cell technology would permit reproducible delivery of product
regardless of chemical composition. This presents the possibilities of
greater flexibility and product formulation. Concerns about variation in
solid product solubility differences or liquid viscosity changes with
temperature would be eliminated as only weight changes are measured.,
Simplicity of the dispenser design would also result as the same dispenser

technology could be used for many product chemistries since chemical
13
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measurement systems do not need to be taken into account for each
product.

Still another area where the present invention could be utilized is in
the janitorial and health care areas. The janitorial business would be able to
utilize the technology of the present invention for accurately dispensing
two compo-_nent chemistries as well as cross linking chemistries for floor
care, For health care, the present invention would be able to be utilized for
proof of delivery for sanitizers and disinfectants. There is also the need to
deliver very accurate amounts of chemistry for instrument care and hard
surface cleaning. The technology would be available for both liquid and
solid products. The present invention is also applicable for Housekeeping.
The invention is able to be utilized as a platform for accurate solid, liquid
or concenirate proportioning when it is used in conjunction with a device
that can quantify an amount of water passing through a pipe. For exa111pie,
if a known volume of water is used, and the load cell could detect the
amount of concentrate dispensed, a proportion would be known. So in an
accurate dispenser of this kind, the user would set a proportion, While
water 15 filling up the use vessel, the concentrate is dispensed. Dispensing
the concentrate occurs until the proportion is satisfied. If a known amount
of water is passed through a pipe in a fixed time, the dispenser could
dispense the concentrate to satisfy the proportion. For example, if 100
milliliters of water is passed through the dispenser, a known amount of
concentrate would be needed to satisfy the set proportion. The known
amount of concentrate could be dispensed and stopped, when the load cell
is satisfied.

The present invention is also applicable for laundry systems.
Present laundry systems service two machines at a relatively high cost. The
system 1s both complex and costly. The load cell technology of the present
ivention would reduce both the cost and complexity of a current laundry

dispenser. Further, the current laundry system for liquid also has
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significant drawbacks in that there is no empty drum alarm and no way to

~ compensate for the reduced output of the peristaltic pump dispensing.

Load cell technology of the present invention would allow for accurate
dispensing of the peristaltic pump over tinﬁe, providing a signal of when to
change the squeeze tube, and allow and empty warning device. These
would be significant improvements over the prior art, The foregoing 1s not
an exhaustive list but are just further examples of the applicability of the
present invention.

Figure 6 is a chart illustrating the effect of the spray of diluent onto
the block of ingredient in the dispenser of Figure 1. The mantissa is time
and the ordinate is weight in grams. Time 150 before the initiation of spray
represents the starting combined weight, netted out at approximately zero
(0) grams, for purposes of illustration. Spray is initiated at time 152 at
which point two things begin to happen. First, pressure from the diluent
sprayed on the underside of the block of ingredient relieves some of the
combined weight from load cell 22. Second, the added weight from diluent
accumulating in capsule 20 tends to cause an increased combined weight.
Thus, the combined weight on load cell 22 initially decreases until time 154
at which point the combined weight reaches an initial minimuin of
approximately minus four (-4) grams. Following time 154, the added
weight of the diluent in capsule 20 causes the combined weight to rather
significantly increase. Over time, however, the added weight of the diluent
in capsule 20 tends to stabilize as the block of ingredient is eroded. As the
block of ingredient is eroded, its weight decreases. Thus, at time 156 the
combined weight reaches a maximum at approximately sixteen (16) gralﬁs.
Following time 156 the block of ingredient continues to be eroded as the
diluent continues to spray. Since the added weight of the diluent in capsule
20 has stabilized, the combined weight continues to decrease during time
158 until the spray is discontinued. The spray of diluent is discontinued at

time 160 causing a momentary weight gain for the combined weight as the
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upward pressure on the block of ingredient is discontinued. Following a
momentary weight gain cause by the lack of upward pressure on the block
of ingredient by the spray of diluent, diluent continues to drain from
capsule 20 during time period 162 resulting in the near final weight at time
164 of approxunately minus twenty-six (-26) grams.

The ditierence between the starting weight at time 150 of
approximately zero (0) grams and the ending weight of approximately

minus twenty-six (-26) grams, once the diluent has drained from capsule

20, of twenty-six (26) grams represents the amount of ingredient dispensed.

However, note that the difference between the maximum weight of
approximately sixteen (16) grams and the weight at time 160 of
approximately minus nine (-9) grams when spray is discontinued is only
twenty-five (25) grams. This is because ingredient was eroded from the
block of ingredient during time 166, between time 152 when spray is begun
and time 156 when the maximum is measured, and also during ttme 162 as
diluent drains from capsule 20.

This process can be more readily understood with reference to the
flow chart of Figure 5. A requested amount of the ingredient requested is
set (block 110). Load cell 22 weighs the ingredient (block 112). A valve is
turned on (block 114) at time 152 initiating the spray of diluent against the
block of ingredient. Optionally,\the process waits (block 116) for a
minimum weight at time 154 to be reached. The process waits (block 118)
for diluent being added by spray to accumulate in capsule 20 and increase
the combined weight. Note that if the step represented by block 116 is

omitted, it is still proper to wait for weight gain in block 118.

~ Alternatively, if the step represented by block 116 is not omitted then it is

no longer necessary to wait for weight gain and the step represented by
block 118. Alternatively, the steps represented by both blocks 116 and 118
could be omitted in the process could continue directly to block 120. In

block 120, the method searches for a maximum combined weight at time
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156 and, once found, records that peak weight (block 122). Again
optionally, the process waits for weight loss (block 124). Load cell 22
measures (block 1'26) the amount of weight lost from the maximum or peak
weight recorded. Optionally, the process adjusts for an offset (block 1228)
which is explained below. The process determines (block 130) whether the
measured weight lost is equal to an amount which will result in a dispensed
amount of ingredient which equals the requested amount. When such a
determination is made, the valve is turned off (block 132) discontinuing the
spray of diluent against the block of ingredient. The process stops (block
134) until the process is repeated by again setting a requested amount
(block 110).

Since some ingredient will be eroded from the block of ingredient
during time 166 (between time 152 when spray is initiated and time 156
when weight loss begins to be recorded) and during time 162 (while
remaining diluent drains from capsule 20), the amount of weight lost from
capsule 20 during time 158 does not necessarily equal the total weight of
the ingredient eroded and, hence, dispensed. However, an amount of the
ingredient which is additionally dispensed during time 166 and time 162
can be calculated and/or estimated by a variety of means. For example, this
amount can be determined empirically from previous dispensed cycles.
Alternatively, the slope of curve 148 during all or a portion of time 158
may be determined and an original maximum 168 may be determined by
regression to account for an amount of the ingredient eroded during time
166. The amount of additional ingredient eroded during times 166 and 162
can be accounted for in the method in block 128 by adjusting the time 160

at which the spray of the diluent is discontinued. For example, if it is

" determined that the additional amount of the ingredient dispensed during

time periods 166 and 162 1s equal to approximately one (1) gram, then time

160 can be adjusted to turn off the spray of diluent when the measured
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weight loss is equal to the requested amount of ingredient minus one
(1)gram.

The method of the present invention is described further in co-
pending U.S. application Serial No. 10/436,454, filed May 12, 2003,
entitled “Methods of Dispensing” by Richard Mehus et al.

One issue in designing a mass-based dispenser 1s to protect the load
cell from vertical shock load. One method of doing so 1s to use the support
bracket 21 to prevent the load cell 22 from deflecting beyond its maximum.
In addition, another way to further reduce the vertical shock load would be
to isolate the capsule 20 from the product holder 50 as the capsule 20 is
being loaded. This can be accomplished by using a cylinder within a
cylinder conicept. That is, an additional cylinder (not shown) would be
added to the dispenser 10. The additional cylinder would be desi gned and
configured to receive the capsule 20. However, as the cover (not shown in
the figures, but which would sit on top of the housing 12) is raised, the
cylinder would also raise. Then the capsule would be loaded into the
cylinder and the capsule 20 would not be able to come into contact with the
product holder 50. That is, the cylinder would prevent the capsule from
going all the way down to the product holder. Then as the cover is
lowered, the cylinder, holding the capsule 20, is lowered and allows the
capstile 20 to rest on the product holder 50.

Another issue to consider in designing a load cell dispenser 1s to
minimize the torque and to provide strain protection for the load cell. One
way of addressing this issue is to align the forces above the load cell so that
they are vertical onto the load cell 22, Also, by securing the housing 12 to
the mounting panel 11 and securing the support bracket 21 to the panel 11,
strain protection is provided. In addition, the skirt or housing will provide
for load cell isolation so that the load cell 22 is not jarred or moved
inadvertently by someone passing by or other sources of force which may

contact the load cell 22.
18



LA

10

15

20

23

30

CA 02727635 2011-01-06

19

Another issue to be considered is to prevent moisture from
contacting the load cell 20. There are several ways of addressing this issue.
One design would be to use a hood which would cover the dispenser 10 and
prevent the load cell from becoming wet from splashes or sprays, 1f the
dispenser 10 was being used in an environment where there could be
sprays, such as from dishwashers. Coating the load cell 22 with a moisture
protective coating may prove beneficial. Also, when the dispenser 10 is
used as a spray up dispenser, as is the dispenser shown in this embodiment,
having the tops of the support openings 18 extend above the bottom of the
sump region prevents water or spray from readily going down the opening
18 on to the load cell 22.

Still another issue is the reduction of any vibration interference and
the protection that provides for the same. One way of doing so 1s to
electronically compensate for the vibration with logic in suitable software,
Another solution is to phyéically 1solate or insulate the dispenser 10 from
the mounting surface. Industry standard cushioning materials such as air
chambers or rubber may be utilized. This will assist in avoiding the
resonaie frequency.

In addition, there are other beneficial designs tha’f may be
incorporated into the dispenser 10. In instances where a capsule is not
utilized, such as the use of a solid block of product, the actual shape of the

product may be utilized to lock out the dispenser 10 to make certain that the

- right product is dispensed for the right dispenser, This would avoid, for

example, putting a detergent block into a dispenser when a rinse aid should
be in the dispenser. The products sold under the trademark GEOSYSTEM
by Ecolab Inc. are one example of such products that may be used without
a capsule, When a capsule 1s utilized, the packaging design of the capsule
may be utilized to design lock-out systems to ensure that the right product
1s dispensed from the correct dispenser. Also, designs may be utilized that

provide for electrical lock outs. Package identification systems such as
19
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radio frequency identification systems may be incorporated into the capsule
2(, as well as bar codes which may be read electronically, to adjust the
dispensing profiles based on the product sensed.

As seen in Figure 11, there is generally disclosed at 200 a dispenser.
The dismnsef 200 is another embodiment in accordance with the present
invention. It has been {ound that by using multiple load beams, there is a
means to average the outlet of the load beams and develop better resolution
over a single load cell. The dispenser 200 includes a housing 201 that is
designed to mount on a suitable mounting surface (not shown). The
support surfaces typically a wall of a room, or a surface that is sturdy
enough to support the dispenser 200. However, it 1s understood that the
dispenser 200 may be mounted in various ways, well known in the art,
including the free standing dispenser. The housing 201 includes a
mounting section 202 and a cylindrical section 203. The sections 202 and
203 are preferably molded as a one-piece plastic member, although it is
understood that the housing 201 could also be made’ out of other suitable
materials, such as stainless steel, and formed out of multiple pieces. The
mounting section 202 has two openings 202a formed on one side and two
similar openings formed on the other side (not shown in Figure 13). The
openings 202a are ulilized to mount the housing 201 to the support surface.
The cylindrical section 203 has a cavity 203a that is formed by the inner
wall 203b. The cavity is sized to accommodate the capsule 204 which
holds the concentrate. The inner wall 203b has a circular rim 203¢ formed
around its bottom. A sump section 205 is operatively connected to the
bottom of the housing 201 and provides for a coliection region for the use
solution. The sump has an inlet, similar to the first embodument. The nlet
is formed in the bottom of the sump section 205 proximate the center and
provides for an entrance for the inlet conduit 206 that provides for fluid
communication of the diluent into the cavity 203a. The sump section 205

has three indentations 205b formed in the bottom of the sump section 205.
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Only two of the indentations are shown in Figure 13, the third being hidden
from view. However, the three indentations 2050 are spaced 120 degrees
from each other and are sized and configured to receive and support the
load cell housing 207, as will be described more fully hereaflter. An outlet
260 provides for the tlow out of the dispenser 200 of the use solution
formed by the diluent and the concentrate.

A spray nozzle 208 is in fluid communication with a pipe 209
which is in turn connected to the inlet 206. The pipe 209 1s preferably
molded as a portion of the sump section 205.

A product holder 210 has a funnel section 211 that 1s sized and
configured to maich the outer shape of the neck of the capsule 204. The
product holder 210 then has a cylindrical section 212 that has a lip or rim
212a formed therein. The rim 212a provides a surface on which the neck
204a of the capsule 204 rests when the dispenser 200 is operational. A
second funnel section 213 is operatively connected to the cylindrical
section 212. It is the funnel section 213 that rests on the load cell housing
207, as will be described more fully hereafter. A second cylindrical section
214 is operatively connected to the second funnel section 213 and extends
down around the pipe 209.

During operation, the capsule 204 is positioned on the product
holder 210, which is in turn carried by the load cell housing 207.
Therefore, the weight of the capsule 204 and the product holder 210 1s
weighed by the load cell. However, to protect the load cell housing 207
from extreme shock by the dropping in of the capsule 204 directly on the
load cell hoﬁsing 207, the present invention utilizes a moveable capsule or
container holder 215. The container holder 215 includes a cylindrical wall
portion 215a to which a circular rim 215b is connected at the bottom.
Then, a tapered section 215¢ extends down from the rim 215b. The
cylindrical wall portion 2135a is sized and configured to fit inside of the

cavity 203a so that it may be moved up and down. At the top and back of
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the wall portion 215a is formed a cover mounting member 215d. The cover
mounting member 215d terminates in a cylindrical portion 215e that 1s
utilized to pivotally connect a cover 216. The cover 216 has a lid portion
216a that is sized and configured to cover the cavity 203a. A slot 216D is
sized and configured to receive the cylindrical portion 215e of the container
holder to make a snap fit between the cover 216 and the holder 215. The
cover has an extension 216¢ on which a cam 216d 1s formed. The cam
216d acts on a cam surface 201a which is the top of the mounting section

202.

When the cover 216 is raised, as shown in Figure 12, the cover

- mounting member 215d is carried to the upper position, which necessarily

raises the entire container holder 215. When the container holder 215 is
raised, it raises up the capsule 204 also as the capsule 204 is resting on rim
215b. This provides a distance X as shown in Figure 12, between the rim
212a and the neck 204a. Therefore, if a capsule was loaded by simply
dropping or forcing it into the dispenser 200, the force would not be
absorbed by the product holder 210, but would instead be absorbed by the
container holder 215, the tapered section 215¢ and the rim 215b. When
lowered, the cam 216d, along with a pivoting section of the cover 216 will
cause the cover mounting member 215d to be lowered as the distance the
slot 216b is above the cam surface 216d is less, which in turn will allow the
capsule 204 to be supported on the product holder 210. This will be further
described with respect to the dispenser 300. This therefore allows the
concentrate inside of the capsule 204 to be weighed, as discussed with the
previous embodiment. A magnetic switch has a first portion 295a and a
second part 295b to indicale if the cover is closed.

Referring now, especially to Figures 14-17, the load cell housing
207 will be described in more detail. The present dispenser 200 utilizes

more than one load cell. As shown in the embodiment for dispenser 200,
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three load cells are U'tiiized, although 1t is also understood that two or more
than three may also be used.

The housing 207 includes a base member 218 and a top member
228. Three protrusions 219 extend from the bottom 218a of the base
member 218. The protrusions 219 are spaced 120 degrees from each other
and are sized and configured to rest in the indentations 205b. The housing
207 1s in the general shape of a ring. The base member 218 includes a
circular wall 220 that defines a ledge 220a. The wall 220 and ledge 220a
form a structure for receiving the top member 278. An inner wall 221] 1s
spaced from the wall 220 and forms a ring in which the three load cells 240
are positioned. Three sets of dividing members 222, 223 define three
receiving areas 224 in which the load cells 240 are positioned. The load
cells or strain gauges 240 are suitably mounted on a load beam or base
member 240a that is generally rectangular. The base member 240a has a
first mounting opening 240b and a second opening 240c. The opening
240b is above a bore 218b. A bolt 241 secures the first end of the base
member 240a to the base member 218. The second bore 218c is formed in
each receiving area 224 underneath the second, free end of the load cell
base member 240a. The receiving area 224 is sized and configured so that
the length of the base member 240a is substantiglly the same. This will
prevent torsion from affecting the load cell by not allowing the base
member 240a to twist. The first end of the load cell that is proximate the
wall 223 has a very minimal clearance such as 0.003 inches. The other end,
proximate the wall 222 has a clearance of approximately 0.005 inches. The
clearance is slightly more to allow for the movement up and down of the
free end of the load cell 240. Also, with the first end secured to the base
member, the first end is the dominate end for protection from twisting of
the load cell 240. However, the receiving area 224 is sized to limit the
amount of torsion that may be applied to the load cell 240 via the base

member 240a. Three standoffs 225, with openings 225a, are also
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operatively connected to the base member 218 and spaced at 120 degree
intervals. The load cells 240 are connected to the printed circuit board 242
by wires (not shown). The wires from the load cell 240 would pass through
the rectangular opening 242a. Additional mounting holes 242b, 242¢ are
also formed above each of the receiving areas 224. The printed circuit
board 242 1s of known construction.

The top member 228 has a generally planar top surface 228a with a
cylindrical side wall 228b. The side wall 228b is sized énd configured to fit
around the wall 220 and on top of the ledge 220a. The top surface has three
protrusions 229 that extend upward. The protrusions have a sloped surface
229a that is adapted and configured to receive the underneath of the
cylindrical section 212 of the product holder 210. Three bosses 230 are
formed on the underneath side of the housing 228 and have bores 230a
formed therein.

As previously discussed, the base member 240a or load beam has its
first end secured to the base member 218 by a bolt 241. The other end of
the base member 240a is secured by bolt 251 through opening 240c¢ to the
protrusion 230, thereby securing the moveable end of the base member
240a to the top member 228. The PC board 242 is secured to the base
member 218 by screw 243. An electrical cord 290 is generally shown n
Figure 12.

Referring to Figures 18 and 22, it can be seen that two stop
members 280 are formed around the bore 218¢. The stop members 280 are
in the general shape of an arc. The stops 280 extend above the inner
surface of the base member 218. As can be seen in Figure 22 more easily,
the stop members 280 will limit the deflection of the load beam 240a.
There is typically a maximum deflection that manufacturers provide for a
rated weight. Typically this is 150 percent of the rated load. The strain
response is linear to weight. If the deflection is established for 100 percent

of the load, by multiplying the deflection value by 1.5 yields a maximum
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deflection betore there is potential damage to the strain gauge 240. A stop,
such as stop 280 at this deflection point provides a means to prevent
deflection beyond the maximum rated deflection. The stops 280 protect the
strain gauge 240 from being overloaded.

By using multiple load cells, there is a means to average the output
and develop better resolution over a single load cell. The load cells in both
embodiments, whether single or multiple, use strain gauge technology that
has linear output as weight changes. The circular load cell housing 207
houses more than one, and as shown, three load cells. The multiple load
cells provide sensors for accurate weight measurement under varying load
conditions that can result from detergent tablets that dissolve unevenly.
Multiple load cells also mintmize vibration induced single variations. Also,
if one load cell would fail, it is possible to comperisate using the two
surviving load cells and adjustment algorithms. The load cell housing 207
may be sealed after assembly to provide environmental protection from
surrounding chemistries. While not shown, the load cell may contain an
electronic device that stores a digital data sheet that is programmed by the
manufacturer. This data sheet will contain load cell calibration data as well
as load cell service information, The resident data sheet is accessed by a
controller for automatic load cell configuration. This eliminates the need
for load cell signal conditioning hence reducing load cell costs. For
example, the analog-front-end of the controller may use a 24-byte analog-
to-digital converter for signal measurement of each sensor in the load cell.
Resolution of measured produce weight is at least 20,000 counts with a
sample rate of 50 samples per second. The controller suins the signal
outputs of the load cell sensors providing a total weight measurement.
Along with the sum sensor output, the controller also provides a discrete
output from each sensor in the load cell assembly. This feature allows for
accurate system calibration as well as providing data that is used to

evaluate the uniformity of the solid detergent as it dissolves. When a
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sensor in the load cell is supporting a disproportionate amount of weight a
potential problem may exist, such as, an uneven spray delivered to the solid
product surface due to damage or clogged spray nozzles. The controller
can provide automatic re-zeroing routine that assures accurate weight
measurement each time a new solid rinse capsule or block 1s placed in the
dispenser. An automatic tare function may also be employed so that the
weight of the solid product support fixture and the empty capsule container
are removed from the weight reading. The operation and use of dispenser
200, except for that previously described is simi!ar to dispenser 10 and will
not be reiterated.

Referring to Figures 23 and 24, there is shown a graph ol the weight
sensed by each load cell as the number of cycles increases. As previously
discussed, an appropriate controller would provide the total weight by
utilizing all three inputs from the three load cells. 1t can be seen that in
Figure 23, throughout most of the cycles, the load cells are relatively close
in the amount of weight sensed. Figure 24 is an enlarged view of the end of
the cycles shown in Figure 23. The number of cycles have been
renumbered starting with 1. The amount of discrepancy between the
weight sensed by each load cell is more easily seen in Figure 24 as the scale
is enlarged. However, it can also be seen that for load cell 1, at
approximately 150 cycles, the weight sensed is negative, thereby indicating
that the load cell 240 is in tension. As the concentrate inside of the capsule
or container 204 is dispensed, towards the end of the cycles, larger chunks
will break off and there will be uneven weight distribution, as evidenced by
the graph shown in Figure 24. The multiple load cell feature of the present
invention is advantageous in providing an accurate measurement of the
amount of concentrate actually dispensed.

Referring now to Figures 19-21, there is generally disclosed another
embodiment of the present invention and shows a dispenser 300. The

dispenser 300 is more similar to the first embodiment shown in Figures 1-
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10. However, the additional feature of a moveable housing to prevent
shock has been added. Accordingly, this feature will be discussed in more
detail to give a better understanding of how the moveable container holder
operates as also shown and discussed with respect to dispenser 200.

Generally, the dispenser 300 includes a product holder 310 that is
supported on a support arm 312 by arm sections 311. The support arm 312
in turn is positioned on top of the load cell 313 that is positioned on support
bracket 314. Spray nozzle 315 extends into the capsule 316. An inlet hose
330 is used to supply the diluent to the nozzle 315. An outlet conduit 340
carries the use solution from the dispenser.

As can be seen in Figure 19, the moveable container holder 317 is
generally circular in shape and slidably fits within the housing 318. The
maoveable container holder 317 includes the cylindrical wall portion 317a
operatively connected to a rim 317b, which in turn has a tapered section
317¢c connected thereto. When the capsule 316 is placed initially into the
dispenser 300, the capsule sits on the rim 317b and is also supported by the
tapered sections 317c. This spaces the neck 316a of capsule 316 away
from the product holder 310. The cover 320 includes a i1d 320a that has a
slot 320b formed therein. The moveable container holder 317 has a cover
mounting member 317d with a cylindrical portion 317e that is snap fitted
into the slot 320b. The cover 320 has an extension 320c with a cam 320d at
one end. The cam operates on a cam surface 318a of housing 318.

Figure 20 shows the cover in a down position after the cover has
been pivoted. As can be seen, the distance Z is less in Figure 20 than in
Figure 19, In comparing Figures 19 and Figure 20, it can be seen that the
cam action raises and lowers member 317d and therefore the moveable
container 17, which supports the capsule, until when in the closed position,
the capsule 316 is supported on product holder 310 which is carrted by the
load cell. Since the cylindrical wall portion 317a is rigid, the rim 317b

necessarily is lowered by the same amount. As tan be seen in Figure 20,
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the rim 317b is now below the capsule 316 and the entire weight of the
capsule 1s carried by the product holder 310. As shown in Figure 19, the
product holder 310 1s isolated from any jarring that would occur by the
capsule 316 bemng dropped into the dispenser 300.

Referring now to Figure 21, there is shown in greater detail a
method of mounting the dispenser 300 to a mounting surface 400, Since
vibrations are a consideration, the mounting mechanism shown in Figure 21
helps reduce the vibration and thereby allows the load cells to more
accurately weigh the capsule and its contents. The mounting panel 250 that
is used to mount the dispenser 300 to the mounting surface 400 has an
opening into which an elastomer member 401 is inserted. The elastomer
member may be made from any suitable material with a suitable durometer
such as from 55-65. The member 401 may also take any suitable size or
shape such as a cylindrical member as shown. A cylindrical hard plastic
msert 402 is positioned inside of the bore 401a of the member 401. Then, a
screw 403 is inserted thirough a bore in the plastic insert 402 and secured
into the mounting surface 400. The plastic insert has sufficient structural
strength to withstand the compressive foirce to secure the dispenser 300 to
the mounting surface. The elastomer member then allows the dispenser to
“float” or isolate the dispenser from vibrations, thereby minimizing
vibrations. A sumilar elastomer member, insert and screw may also be
utilized with respect to the other embodiments shown. As dispenser 300 is
a single load cell, the use and operation will be quite similar to dispenser
10, except for that discussed above, and therefore will not be reiterated.

The above specification, examples and data provide a complete
description of the manufacture and use of the composition of the invention.
Since many embodiments of the invention can be made without depaiting
from the spirit and scope of the invention, the invention resides in the

clauns hereinafter appended.
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What 1s claimed is:

1. A dispenser for dispensing an amount of concentrate using a diluent to
form a use solution, comprising:

a) an inlet conduit for providing the diluent to the concentrate to
erode the concentrate and form a use solution;

b) a scale for weighing the concentrate as the concentrate 1s being
eroded by the diluent; and

C) a controller for determining when the amount of concentrate has
been dispensed 1n the use solution by the diluent, based upon the weight of the

concentrate.
2. The dispenser of claim 1, wherein the scale is a load cell.
3. The dispenser of claim 2, wherein the controller is a single chip scale.

4 The dispenser of claim 3, further comprising the controller having a

keyboard and a display.
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