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APPARATUS AND METHOD FOR DISPENSING POST-FOAMING GEL
SOAP

FIELD OF THE INVENTION

[0001]  The present invention relates to automatic dispensers for soap and,
more specifically, to automatic dispensers releasing soap in a gel form, where the

gel foams after bemng released from the dispenser.

BACKGROUND OF THE INVENTION

[0002]  ‘Iraditional soap dispensers have several shortcomings. First, soap
dispensers typically require a large amount of space for the soap reservoir. The
use of such a dispenser 1s limited to areas where sufficient space exists. The
reservolr can be reduced to accommodate a limited space. However, a smaller
reservoir reduces the numbers of doses before the reservoir requires replacement.
As a result, a method of dispensing more doses per reservoir is desired.

[0003]  One method of providing more doses per reservoir is by uéing a post-
foaming gel soap. A post-foaming gel soap is stored in gel form, but converts to
foam upon exiting the reservoir. In one method, foaming soap is maintained in a
pressurized container. In the pressurized container, the soap remains in gel form.
However, when the gel 1s released from the pressurized container, the change in
pressure coverts the gel to foam. A second type of gel foams through the heat
created when the user rubs the gel between his or her hands.

[0004]  Current dispensers for post-foaming gel soap typically allow soap to
drip out of the dispenser after a use. This dripping creates an unappealing
situation and discourages the use of the dispenser. Therefore, a method of
preventing dripping is desired.

[0005]  Dispensers also often fail to provide a consistent and accurate amount
of soap. Most dispensers erther do not provide enough soap, or otherwise provide
too much soap. Additionally, m pressurized systems, the pressure changes as the

amount of soap 1n the reservoir reduces. This pressure change directly affects the
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 _ amount of soap dispensed during a use. Therefore, a dispenser that releases a
qonsiSlent and accurate dose over the hifetime of a reservoir 1s desired.
'[0006]  Furthermnore, the dispensers typically require a person to press a pump
or pull a lever on the dispenser. Users who fear that they may contract diseases by
the physical contact tend not to use this type of dispenser. In this situation, the
usefulness of the dispenser 1s not cor;lp]etely realized. As aresult, touch-free
activation 1S a desired quahity 1n the dispenser.
[0007)  Many touch-free dispensers require a precise installation above a
counter or surface to ensure proper functioning. Therefore, dispenser which
assists in its installation is desired. -
[0008] Itis, accordingly, an objective of the p'res"ent imvention to provide a
soap dispenser which maximizes the number of effective doses Per reservorr.
0009]  Another objective is to provide a dispenser that prevents dnppmg.
10010]  Another objective 1s to dispense a consistent and accurate dose of soap '
as the Supply of soap located 1n the reservoir reduces.
j0011] An additional objective of the present invention is to provide a post-
foaming gel soap dispenser that does not require human contact with the dispenser
to dispense soap.
[0012] 1t 1s an additional objective of the present invention to provide a
dispenser that assures that it 1s installed an appropnate height abdve the counter or
surface.
[0013]  Finally, it is an objective of the present invention to provide a post-
foanﬁ'ng gel soap dispenser that 1s more efficient and less expensive than prior
dispensers.
[0014)  These and other qu ectives, advantages, and features of the present
invention will become apparent from the following description and c]ﬁims, taken
In conjunction with the accompanying drawings.
BRIEF SUMMARY OF THE INVENTION

According to one aspect of the invention there is provided a dispenser

comprising:
a reservolr,

a first actuator for tilting a stem valve on said reservoir,
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a second actuator for pushing a cylindrical pump on said reservoir in a downward
direction;

a gear assembly operatively connected to said first and second actuators;

a motor operatively connected to said gear assembly;

a power supply 1n electrical communication with said motor;

a sensor assembly; and

circuitry containing logic which receives a signal from said sensor assembly and directs
energy to said motor from said power supply;

wherein said first actuator comprises a single protrusion that pushes against said stem
valve; and

wherein said second actuator is a “U” shaped protrusion‘.'

According to a further aspect of the invention there is provided a dispenser

comprising:

a reservolr;

a first actuator for tilting a stem valve on said reservoir;

a second actuator for pushing a cylindrical pump on said reservoir in a downward
direction;

a gear assembly operatively connected to said first and second actuators;

a motor operatively connected to said gear assembly;

a power supply in electrical communication with said motor;

a sensor assembly; and

circuitry containing logic which receives a signal from said sensor assembly and directs
energy to said motor from said power supply;

wherein said circuitry controls an amount of time that said power supply provides

energy to said motor; and
wherein said circuitry adjusts an amount of time that said power supply provides energy

to said motor through a lifetime of said reservoir based upon results detected during a
lifetime of a previous reservoir.
According to another aspect of the invention there is provided a dispenser
comprising:
a reservoir;

a first actuator for tilting a stem valve on said reservoir;

2a
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a second actuator for pushing a cylindrical pump on said reservoir in a downward
direction; o '

a gear assembly operatively connected to said first and second actuators; a motor
operatively connected to said gear assembly;

a power supply in electrical communication with said motor;

a sensor assembly; and

circuitry containing logic which receives a signal from said sensor assembly and directs
energy to said motor from said power supply;

wherein said circuitry controls an amount of time that said power supply provides
energy to said motor; and

wherein said circuitry adjusts an amount of time that said power supply provides energy
to said motor through a lifetime of said reservoir based upon results detected durin g said
lifetime of said reservoir.

According to yet another aspect of the invention there is provided a dispenser

comprising:

a reservorr,

a first actuator for tilting a stem valve on said reservoir,

a second actuator for pushing a cylindrical pump on said reservoir in a downward
direction;

a gear assembly operatively connected to said first and second actuators; a motor
operatively connected to said gear assembly;

a power supply in electrical communication with said motor;

a sensor assembly; and

circuitry containing logic which receives a signal from said sensor assembly and directs
energy to said motor from said power supply;

wherein said circuitry controls an amount of time that said power supply provides

energy to said motor; and
wherein said circuitry lengthens said amount of time that said power supply provides

energy to said motor by detecting whether a user requests two immediately consecutive

doses.

According to still another aspect of the invention there is provided a dispenser
comprising:
a reservolr;

2b
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a first actuator for tilting a stem valve on said reservoir;

a second actuator for pushing a -cyli'ndrical pump on said reservoir in a downward
direction, said second actuator connected to said first actuator; and

a gear assembly operatively connected to said first actuator;

wherein said first actuator comprises a single protrusion that pushes against said stem
valve; and

wherein said second actuator is a “U” shaped protrusion.

According to a further aspect of the invention there is provided a dispenser

comprising:

a reservoir;

a first actuator for tilting a stem valve on said reservoir;

a second actuator for pushing a cylindrical pump on said reservoir in a downward |
direction, said second actuator connected to said first actuator;

a gear assembly operatively connected to satd first actuator; a motor operatively
connected to said gear assembly;

a power supply in electrical communication with said motor;

a sensor assembly; and

circuitry containing logic which receives a signal from said sensor assembly and directs
energy to said motor from said power supply;

wherein said circuitry controls an amount of time that said power supply provides
energy to said motor; and

wherein said circuitry adjusts an amount of time that said power supply provides energy

to said motor through a lifetime of said reservoir based upon results detected during a

lifetime of a previous reservoir.

According to yet another aspect of the invention there i1s provided a dispenser
comprising: -
a reservoir;
a first actuator for tilting a stem valve on said reservoir;
a second actuator for pushing a cylindrical pump on said reservoir in a downward
direction, said second actuator connected to said first actuator;
a gear assembly operatively connected to said first actuator; a motor operatively

connected to said gear assembly;

a power supply in electrical communication with said motor;

2C
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a sensor assembly; and

circuitry containing logic which receives a signal from said sensor assembly and directs
energy to said motor from said power supply;

wherein said circuitry controls an amount of time that said power supply provides
energy to said motor; and

wherein said circuitry lengthens said amount of time that said power supply provides
energy to said motor by detecting whether a user requests two immediately consecutive

doses.

[0015]  In one embodiment of the present invention, a disl)‘ens'e{ assembly 1s

disclosed. The dispenser assembly is adapied to contam a replaceable soap

2d
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reservolr. At the bottom of the replaceable soap reservoir is a stem valve. A
cyhndrical pump 1s situated below the stem valve. The replaceable soap reservoir
contams a gel soap that foams at atmospheric pressure, and an inert gas that serves
as a propellant. The dispenser assembly contains a stem valve actuator and a
cylindrical pump actuator to activate the stem valve and cylindrical pump
respectively. The assembly further contains a motor that provides motion to the
stem valve actuator and the cylindrical pump actuator through a reduction gear. A
printed circuit board 1s also present in the assembly and operatively connects to ..
the sensor and motor. The printed circmt board controls the dispenser.

[0016]  The circuit 1s designed to actuate the motor when the presence of a hand
1s sensed by the sensor assembly. When actuated, the motor rotates the reduction
gear, which 1 turn moves the stem valve actuator and cylindrical pump actuator.
When the stem valve actuator moves, it tilts the stem valve in relation to the bottle.
The tilting opens the valve, allowing the contents of the reservoir to be in
communication with a piston chamber within the cylindrical pump.
Simultaneously, the cylindrical pump opens to allow the piston chamber to be in
communication with the atmosphere.

[0017]  The dispenser control logic 1s designed to accurately dispense the same
amount of gel during every use of the dispenser. This logic can have several
ditferent embodiments. In the first potential embodiment, the logic is pre-
programmed to periodically lengthen the time the dispenser remains open during
the hifetime of a reservoir, so that a reduction n pressure n the reservoir does not
attect the amount of soap dispensed duning the operation of the dispenser. A
second embodiment allows for the logic to determine whether an appropriate
amount of doses were dispensed for a reservorr, and adjust the dispensing times
for the next reservoir. In a third emBodiment, the dispenser contains diodes and
emitters which detect the level of soap i the reservorr. In this embodiment, the
dispenser adjusts the opening time dunng the hifetime of the reservoir, so that the
amount of gel dispensed during each use is consistent. In another embodiment,
the logic depends on user mput. The logic lengthens the open time when the

sensor detects two requests within a predeternuned timeframe. Conversely, the

3
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logic shortens the open time when no immediately consecutive requests are made

m the last ten uses. In these ways, the soap is dispensed in consistent, accurate

doses.

[0018]  In an additional embodiment, the dispenser contains an installation
positioning sensor. This sensor aids in the installation by indicating the
appropriate height of installation above a counter or other surface.

[0019]  In another embodiment, a dispenser is disclosed that does not rely upon
sensors or motors to actuate the dispenser. In this embodiment, the dispenser is
actuated by the user turning a lever or engaging a button. The lever or button
moves the stem valve actuator and the cylindrical pump through the reduction

gear, and soap 1s ejected. As aresult, the dispenser requires less energy

consumption.

BRIEF DESCRIPTION OF THE DRAWINGS

{0020}  Figure 1 1s a front view of the dispenser assembly;
[6021]  Figure 2 1s a front view of the dispenser with the faceplate removed;

0022}  Figure 2A 1s an exploded view of the reservoir mounting and

attachment ring;

[0023]  Figure 3 1s a front view of a reservoir, stem valve, and cylindrical
pump;,

10024]  Figure 3A 1s a side view of the piston locking ring;

[0025]  Figure 3B 1s a side view of the piston locking ring and cover clip;
0026}  Figure 4 1s a side view of the actuating assembly;

[0027]  Figure 5A 1s a cross-sectional perspective view of the stem valve and
cylindrical pump 1n the rest position;

[0028]  Figure 5B 1s a cross-sectional perspective view of the stem valve and
cylindrical pump atter their initial movement from the rest position;

[0029]  Figure 5C 1s a cross-sectional perspective view of the stem valve and
cylindrical pump 1n the stall position;

[0030]  Figure 5D 1s a cross-sectional perspective view of the stem valve and

cylindrical pump returning to the rest position;

4
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0031}  Figure SE is a cross-sectional perspective view of the stem valve and
cylindnical pump in the rest position after operation;

[0032]  Figure 6 1s a cross-sectional view of the reservoir and emitters and
photoreceivers.

[0033]  Fagure 7 1s a block diagram displaying the circuitry logic for dose

adjustment based on human mmteraction.

DETAILED DESCRIPTION PRESENTLY PREFERRED
EMBODIMENTS

10034}  Retfernng to FIG. 1, a dispenser assembly 100 1s disclosed. The
dispenser assembly 100 1s designed to contain an actuating mechanism for
opening a pressurized reservoii‘, as well as the reservoir itself. The dispenser
assembly 100 has a housig 160 and a housing cover 170. An upper portion 110
of the dispenser assembly 100 is larger than a lower portion 120 of the dispenser
assembly 100 to accommodate a reservoir. The dispenser assembly can be made
of any durable matenal, but 1s preferably constructed of plastic.

[0035)  The upper portion of the housing cover 170 contains two windows 130,
140. The first window 130 allows for visual access to the to a status indicator of
the dispenser. In one embodiment, this indicator 1s a set of light emitting diodes
(LED) which mdicate the status of the dispenser. Each LED can indicate whether
the power level of the battery 1s low, whether the reservoir is empty, or whether
the dispenser 1s functioming appropriately, as well as other situations. In another
embodiment, the status indicator 1s a liquid crystal display (LCD) which indicates
similar events as the LED. The first window can be made of any durable, clear or
translucent matenial, including clear or translucent plastic.

]0036] The second window 140 provides visual access to the reservoir. The
second window 140 runs the length of the upper portion 120 of the dispenser
assembly 100. In the present embodiment, the dispenser assembly 100 contains a
reservolr made of clear or translucent plastic (not shown), so that a person viewing

the dispenser assembly 100 can determmne the level of soap in the reservoir by
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viewmg the reservoir through the window 140. The second window can be made
of any durable, clear or translucent material, including clear plastic.

10037]  The lower portion 120 of the dispenser assembly 100 contains a sensor
window 150. The sensor window 150 is situated at the Boﬁom of the dispenser
assembly 100 and is designed to allow a sensor located within the lower portion
120 of the dispenser assembly 100 to detect the presence of a hand or other object
below the dispenser assembly 100. Like the prior windows, 130, 140, the sensor
window 150 can be made of any durable, clear or translucent material.

[0038]  Figures 2 displays the dispenser with the housing cover 170 of the
dispenser assembly 100 removed. When the housing cover is removed, the
dispenser automatically shuts off to ensure that no dosing occurs while
mamtenance is performed on the dispenser. This situation can be detected my
several methods, including a light-sensing element, a lever, or other methods
known 1n the art. When the situation is detected, a break is created to prevent
power from being sent to the motor.

[0039]  The housing 160 contains a clip 210 which holds the housing cover 170
n position when attached. Additionally, the housing 160 contains a reservoir
mounting 220. The reservoir mounting 220 allows a reservoir 230 to be securely
situated in the dispenser assembly 100. The mounting 220 is designed to allow the
reservoir 230 to chp nto the mounting 220. The reservoir mounting 220 can be
made of any durable material, but is preferably made of plastic.

[0040]  The reservoir mounting 220 is further displayed in FIG. 2A. The
reservorr mounting 220 contams a groove 227. Figure 2A further displays a
corresponding attachment ring 225. The attachment ring 225 is fixed to the
reservorr. The attachment ring has an extrusion 229 that corresponds to the groove
227, thereby securing the reservoir to the dispenser.

10041}  In the present embodiment, a battery pack 240 is present behind the
reservorr 230. The battery pack 240 can be designed to contain various numbers
and sizes of batteries. In the present embodiment, the dispenser contains four (4)

D cell batteries. In an alternative embodiment, the energy source could be an
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alternating current source and could contain the equipment necessary to use an
alternating current source, which 1s well known 1n the art.

[0042] Below the reservoirr 230 and battery pack 240 is a reservoir actuating
mechanism 260, which will be later discussed in detail. At the bottom of the
housing 160 is the sensor assembly 270. In the present embodiment, the sensor n
the lower portion 120 1s an infrared (IR) sensor. The IR sensor detects the
presence of a hand or other object below the dispenser, in a position to receive a
dose of soap. Alternatively, the sensor can be a capacitor, or other sensing device
designed to detect an object i the proximmty of the dispenser.

Above the battery pack 1s a printed circuit board (PCB) housing 250. The PCB
housing 250 contains the circuitry to operate the dispenser. The circuitry is
operatively connected to the sensor assembly 270, the battery pack 240, and the
reservoir actuating mechamsm 260. Near the bottom of the reservoir 230 1s an
end-of-life sensor 280. In the present embodiment, the end-of-life sensor 280 1s a
combination of a diode and a photoreceiver. The end-of-life sensor 280 optically
senses when the level of soap in the reservoir drops below a predetermmined level.
When the sensor detects this condition, the sensor sends a signal to the circuitry
which then provides an imndication to the user that the soap level 1s low. The
mmdication can be through the LED, or otherwise optical, audible, or any other
method of indication.

[0043]  In the present embodiment, the sensor assembly 270 senses the user or
object, and sends a signal to the circuitry. The circuitry then processes the signal
and directs power from the battery pack 240 to the reservoir actuating mechanism
2060. Then, after a predetermined time, the circuitry cuts the power from the
battery pack 240 to the reservoir actuating mechanism. In the present
embodiment, the predeternined time may vary from .05 seconds to .8 seconds
depending on the preference on the owner and environmental conditions.

[0044]  Figure 3 illustrates a reservoir 230. As previously discussed, the
reservolr 230 may be made of a clear or translucent plastic to allow visual
mspection of the contents of the reservoir 230 through the second window 140. At
the bottom of the reservoir 230 is a stem valve 310. The stem valve 310 is

7
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designed to open when the stem valve 310 1s tilted with respect to the reservoir
230. The reservoir mounting 220 (FIG. 2) ensures that the reservoir 230 will not
move when the stem valve 310 is tilted. In the present embodiment, the stem
valve 310 1s permanently affixed to the reservoir 230. Below the stem valve 310
is a cylindncal pump 320. The cylindrical pump 320 operates on a piston
principle. The cylindrical pump 310 1s presently affixed to the stem valve 320
through complementing threading located on both the stem valve 310 and the
cylindncal pump 320. In other embodiments, the stem valve 310 and the
cylindrical pump 320 can interconnect through clips, adhesives, or other attaching
means commonly know 1 the art.

[0045]  Figures 3A and 3B show the mechanism which locks the piston to the
stem valve and reservoir. In FI1G. 3A, the piston locking ring 330 is displayed.
The piston locking ning 330 contains four openings 340. The openings 340 are
situated between four members 350. The four openings 340 allow the members to -
easily attach the cylindrical pump 310 to the reservoir. In FIG 3A, a cover clip
360 1s then mserted over the piston locking ring 330 and secured in place to ensure
that the piston locking ring 330 holds the cylindrical pump 310 to the reservoir.
[0046]  Conversely, the cylindrical pump may be permanently affixed to the
dispenser. In this embodiment, the stem valve 310 is placed within the cylindrical
pump 320 when the reservoir 230 1s replaced. As a result, the cylindrical pump
320 1s not replaced when the reservoir 230 is replaced.

[0047]  The reservoir contans a gel soap and an inert, compressed propellant
gas. Because of the compressed propellant, the pressure within the reservoir 230
1s significantly higher than the atmospheric pressure. In the present embodiment,
the pressure n the reservoir 230 prevents the gel soap from foaming. This is
based on the principle that the boiling point of the gel is higher when the in a
higher pressure. When the stem valve 310 and cylindrical pump 320 are opened,
the propellant gas, which 1s located at the top of the reservoir 230, expands,
forcing the gel soap through the stem valve 310 and the cylindrical pump 320 into
the atmosphere. Once at atmospheric pressure, the gel soap foams. In an alternate
embodiment, the soap may be designed to only foam when subjected to heat,

8
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which 1s typically created by the user rubbing the soap in his or her hands.
However, n this method, the mert gas 1s still used to force the soap out of the
reservolr 230.

0048]  Figure 4 illustrates the actuating mechanism 260. The actuating
mechanism 260 1s mounted on a mounting board 410. A motor 420 1s secured to
the mounting board by two screws 430. A reduction gear train 440 1s also attached
o the mounting board 410. The reduction gear train 440 operatively connects the
motor 420 to a hammer mechanism 450. The hammer mechanism 450 contamns
both a stem valve actuator 460 and a cyhndrical pump actuator 470. In the present
embodiment, the cyhndncal pump actuator 470 has a “U” shape 475, as shown n
Fig. 4A. Conversely, the actuator may be a cam. When the motor 420 begins, the
actuating mechanism 260 1s activated. The motor 420 1s operatively connected:to
the hammer mechamsm 450 through the reduction gear 440. When the motor 420
1S activated, 1t turns the reduction gear 440, which then moves the valve actuator
460 1 a t1lting motion and the pump actuator 470 in a downward motion.

[0049]  In operation, the reservoir 230 and the actuating mechanism 260
mteract to ensure that a consistent amount of soap is dispensed during each use,
and that the reservoir 230 and actuating mechanism 260 prevent drip of excess
soap onto the surface or counter. When the sensor assembly 270 senses the
presence of a user underneath the dispenser, the sensor sends a signal to the
printed circuit board, which subsequently activates the motor 420. The motor 420
m turn rotates the reduction gear train 440. The movement of the reduction gear
train 440 moves the hanmumer in a downward direction. Because the actuating
mechamsm 260 has a minimnal amount of moving parts and moves a ninimal
amount, the noise created during activation of the dispenser is minimized.
Additionally, the minimal amount of moving parts also reduces the hkelithood of
jammung or malfunction. Additionally, the use of a low torque motor and gears
also reduces the noise during actuation.

[0050]  The dispenser contains circuitry that prevents the dispenser from

operating when an objected 1s continuously 1 the view of the sensor. If the sensor

has detected an object for more than thirty (30) seconds, the dispenser will no
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longer dispense soap and will begin beeping. To this extent, the dispenser will not
continuously dispense soap m a situation where the sensor is blocked.

[0051]  The movement of the hammer mechanism 450 in the downward
direction causes the stem valve actuator 460 against the stem valve 310. The stem
valve actuator 460 tilts the valve so that the stem valve 310 opens and the mterior
of the reservoir is m communication with the cylindrical pump 320.
Simultaneously, the cyhndrncal pump actuator 470 moves i a downward direction
agamst the cylindrical pump 320. The cylindrical pump actuator 470 forces the
cylindrical pump 320 to open to the atmosphere.

10052}  Figures SA-E display the operation of stem valve 310 and cylindrical
pump 320. The stem valve 310 1s operatively connected to the cylindrical pump
320. The cyhndrical pump 320 operates on a piston principle. The cylhindrical
pump 320 contams a piston 570 and a piston chamber 510. The cylindrical pump
320 1s held 1 the rest position by a spring 520. The stem valve 310 contains an
opening 530 which operatively connects the contents of the reservoir 230 to the
cylindrical pump 320. The cyhindrical pump 320 contains a seal 540, which is
closed and seals a piston opening 550 while in the rest position. The cylindrical
pump 320 also contaimns a ledge 560, which is operatively compatible with the
cylindrical pump actuator 470.

10053]  In FIG. 5A, the stem valve 310 and cylindrical pump 320 are at rest. In
this position, the contents of the reservoir 230 are isolated from the piston chamber
510. Additionally, the spring 520 within the piston keeps the piston chamber 510
1solated from the atmosphere, by maintaining the seal 540 against the piston
openmg 550. As aresult, the contents of the reservoir 230 are completely
separated from the atmosphere.

[0054]  In FIG 5B, the hammer mechanism 450 is actuated, and begins to tilt
the stem valve 310 and push the cylindrical pump 320 1n 2 downward direction. In
this position, the stem valve 310 opens to the piston chamber 510 of the
cylindrical pump 320. Additionally, the bottom of the piston chamber 510 of the
cyhindrical pump 320 opens. As a result, the pressurized soap in the reservoir 230

begins to Nl the piston chamber 510 of the cylindrical pump 320. If the piston
10
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chamber 510 of the cylindrical pump 320 completely fills, any volume of soap
beyond the volume of the chamber gel soap is ejected into the user’s hands.

[0055]  In FIG. 5C, the hammer mechanism 450 1s in the stall position. In this
position, the stem valve 310 is completely tilted, and the piston chamber 510 1s
open to the atmosphere. In this position, the spring 520 in the cylindrical pump
320 1s completely compressed and the piston 570 contacts the bottom of the piston
chamber 510, forcing all of the gel soap that was in the piston chamber 510 out of
the cylimdrical pump 320. The stem valve 310 and cylindrical pump 320 may
remaim mn this position for a short pennod. During that period, the pressure in the
reservoir 230 contmues to force gel soap out of the reservoir 230 and into the hand
of the user. As a result, the amount of soap dispensed to the user directly depends
on the amount of time that the dispenser remains in the stall position.

[0056]  Figure 5D displays the stem valve 310 and cylindrical pump 320 when
they are returning to the rest position after energy has been cut to the motor. In
this position, the valve stem 310 1s closing and therefore eliminates the flow of
soap out of the reservoir 230. Simultaneously, the energy stored in the spring
forces the piston 570 m the cyhndrical pump 320 to hift, thereby creating a vacuum
in the piston chamber 510 and pulling some gel soap back mnto the piston chamber
510. Additionally, the cylindrical pump 320 forces the hammer mechanism 450
back to 1ts rest position. ‘

[0057]  In Fig. SE, the stem valve 310 and the cylindrical pump 320 are again at
rest. In this position, the soap that has not been ejected into the hand of the user
has been pulled back nto the piston chamber 510 of the cylindrical pump 320.
The seal 540 on the cyhndrical pump 320 1s also closed, thereby preventing the
soap currently located in the piston chamber 510 from drippmg. As a result, the
dispenser provides a dose without allowing dripping.

[0058]  The amount ot soap dispensed 1s directly proportional to the amount of
time that the stem valve 310 and cyhndrical pump 320 are open. The longer the
stem valve 310 and cylindrnical pump 320 are open, the more soap is dispensed.

As a result, the amount of soap dispensed can be moditfied by adjusting the amount

of time that the stem valve 310 and cyhndrical pump 320 are open.
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[0059]  The dispenser further ensures a consistent dose through its dispensing
methodology. When a new reservoir 230 1s placed into the dispenser, the circuitry
1s notified of the new reservoir 230. The person replacing the reservoir 230 can
manually perform this notification, or the notification can be a switch or other
actuator that 1s engaged when the reservoir 1s replaced. At the beginning of the
hfetime of the reservoir 230, the pressure within the reservoir 230 is high. Asa
result, when stem valve 310 and cylindrical pump 320 are open, the soap exits the
dispenser at a hagh rate. Therefore, the time that the stem valve 310 and
cylindrical pump 320 must remain open 1S short. As the amount of soap in the
reservorr 230 decreases, the gas expands. As a result, the pressure within the
reservoir 230 decreases. With the decreased pressure, the rate at which soap exits
the reservoir 230 when the stem valve 310 and cylindrical pump 320 are open
decreases. Theretore, to ensure that a consistent amount of soap 1s dispensed, the
amount of tirne that the stem valve 310 and cylindrical pump 320 remain open
mcreases. This is accomplished by an mcrease m the time that the motor is
activated. Near the end of lifetime of the reservoir 230, the pressure within the
reservoir 230 1s at its Jowest. As a result, the stem valve 310 and cylindrical pump
320 must remain in the open position for the longest amount of time at the end of
the hifetime of the reservoir 230.

[0060] In the present embodiment, the circuitry uses a methodology that
adjusts the amount of time from approximately .05 seconds at the beginning of the
hifetime of the bottle to .8 seconds at the end of the lifetime of the bottle, and more
specifically, in the current embodiment, from .16 seconds to .31 seconds.

[0061]  The dispenser also ensures that an accurate amount of soap is
dispensed. This methodology can be performed by circuitry. In one embodiment,
the circuitry of the dispenser 1s programmed to periodically increase the time that
the stem valve 310 and cyhindncal pump 320 are open. The peniodic increase of
time compensates for the reduced pressure in the reservoir 230, which causes a
decrease in the flow rate of the gel s5oap. The circuitry is not dependent on any

input or conditions, but functions on an independent, consistent basis.
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[0062]  In the present embodiment, the reservoir is estimated to have 1000
doses of .5 mulliliters of gel. The dispenser contains a counter, which counts the
number of doses ejected and timing circuitry, which controls the time power is
supplied to the motor. When 200 doses of soap are ejected, the timing circuitry
lengthens the time that the stem valve 310 and cylindrical pump 320 are open.
When 400, 600, and 800 doses of soap are ejected, the time that the stem valve
310 and cyhndrical pump are open increases respectively. In the present
embodiment, the dispensing time begins at approximately .16 seconds and
mcreases mcrementally t0.31 seconds.

[0063]  In a second embodiment, the circuitry is programmed with a desired
number of doses for a reservoir 230. The dispenser again contains a counter that
counts the actual number of doses that a reservoir 230 provides during its lifetime.
If the actual number 1s less than the desired number, the-timing circuitry reduces
the time that the stem valve 310 and the pump 320 are opened per dose for the
next reservorr 230. Conversely, if the actual number is greater than the desired
number, the timing circuitry mcreases the amount of time that the stem valve 310
and the cyhindrical pump 320 remain open per dose for the next reservoir 230. In
the present embodiment, each reservoir contains approximately 1000 desired
doses. The counter then counts the actual number of doses dispensed prior to the
bottle bemg replaced. The timing circuitry then adjusts the dispensing time
accordingly.

[0064]  In another embodiment, as indicated in Fig. 6, the dispenser contains
emitters 610, 620, 630, 640, 650 and a photoreceiver 660. The emitters 610, 620,
630, 640, 650 are situated to send a signal when the soap drops below a certain
level. In the present embodiment, five emitters are Jocated at the 80%, 60%, 40%,
20% and empty. The circuitry has an anticipated number of doses for each fifth of
the gel soap m the reservoir 230. In the present embodiment, each fifth of the
reservoir contams an anticipated 200 doses. When the 80% emitter 610 is
detected, the actual number of doses is compared to the anticipated number of
doses, and the circuitry adjusts the dispensing time accordingly. 1f the number of
actual doses 1s greater than 200, the time is increased. Conversely, if the actual

13
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number 1s less than 200, the time 1s decreased. As a result, this embodiment
allows the dispenser to adjust the dispensing time during the lifetime of one
reservoir 230.

[0065]  In a final embodiment, the time is adjusted through interaction with the
user. When a user requests a dose 710, the circuitry, determunes whether a dose
had previously been requested m a predetermined timeframe 720. The timeframe
1 established so that the two requests are likely to be made by the same user who
was not satisfied with the amount of the first dose. For example, if two requests
are made n a 2 second timeframe, 1t 1s pfobable that the same user made the
requests. If there were two requests m the predetermined timeframe, the circuitry
lengthens the time that the stem valve 310 and cylindrical pump 320 are open 730.
Conversely, if there was not a prior request within the timeframe, the circuitry
determunes whether the prior ten requests were within a timeframe of a :
consecutive request 740. If there are no two requests that are within a common
timeframe, the circuitry decreases the dose time 750. Conversely, if two requests
of the prior ten requests were made 1n a common timeframe, the dose time will not
be altered 760. As a result, the dose time 1s continuously adjusted to ensure a
precise amount of soap is dispensed.

[0066]  Additionally, 1 the present embodiment, the operator of the dispenser
can have the ability to adjust the dose size hnearly; either upwardly or
downwardly. As aresult, the automatic adjustments will continue to operate as
previously disclosed, but will be hinearly adjusted based upon the operator’s
desires. This operator adjustment can be performed at any time, and does not
depend on the status of the reservoir.

[0067]  When being mnstalled, the dispenser may have the ability to accurately
determme the distance between a counter or surface and the dispenser. This
ensures that the dispenser 1s positioned at an optimal height. More specifically,
the dispenser contains a sensor which detects the surface below the dispenser.
When the dispenser 1s too close to the surface, the dispenser outputs a first signal.
This first signal may be visual or audible. For example, the signal may be an up

arrow, a first tone, or a first rate of tones. Conversely, the first signal may be any
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other method by which the mstaller can be notified that the dispenser is too low.
If the dispenser is too far from the surface or counter, the dispenser will output a
second signal. The second output may be a down arrow, a second tone, or a
second rate of tones, which will be clearly distinct from the first si gnal. When this
system functions, the dispenser will indicate a first signal when the dispenser is
too close to a surface or counter, and mdicate a second signal when the dispenser
1s too far from a surface or counter. As aresult, the dispenser will be at a proper
distance from the counter or surface when the dispenser is outputting neither the
first or second signal. To emphasize this situation, the dispenser may output a
third, unique signal, indicating that the appropriate height above the surface or

counter has been achieved.

[0068]  More specifically, the dispenser has a circuitry that is programmed with
a predetermuned, desired height about the surface or counter. As the dispenser is
placed agamst a wall, a sensor within the dispenser measures the height that the
dispenser 1s above the surface or counter. If the dispenser is too high or too low,
the dispenser will mdicate the appropnate signal. Using this sensor and circuitry,
the dispenser has the ability to determmne the appropriate height of the dispenser.
In the present embodiment, the sensor 1s an mnfrared signal that detects how far the
counter or surface 1s away from the dispenser. The sensor is connected to circuitry
that 1s operatively connected to both a power supply and the output si gnalg that
indicate the proximity of the sensor to the counter or surface. This function will
be activated only upon request of the installer, and will not be available to the user
on a regular basis. Therefore, the mechanism for activating this function is best
located where the user does not have access, such as inside the dispenser housing.
[0069]  In another embodiment, the dispenser does not function automatically,
but operates by user mteraction. In this embodiment, the dispenser does not
contain a sensor assembly 270 or motor 420. In the embodiment, the dispenser
contams a lever or other actuator that can be manually operated by the user. The
lever or actuator 1s operatively connected to the reduction gear train, which is
operatively connected to the hammer mechanism. As a result, when the lever or

actuator 1s operated, the lever or actuator moves the reduction gear, which in turn
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moves the hammer mechanism. Therefore, in the present embodiment, the

dispenser can be used without the motor or sensor assembly, thereby making the

dispenser more inexpensive.

[0070]  Various embodiments of the mmvention have been described and
illustrated. However, the description and illustrations are by way of example only.
Other embodiments and 1mplementations are possible within the scope of the
imnvention and will be apparent to those of ordinary skill in the art. Therefore, the
imvention 1s not limmted to the specific details of the representative embodiments,
and 1llustrated examples m this description. Accordingly, the invention is not to

be restricted except as necessitated by the accompanying claims and their

equivalents.
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The embodiments of the invention in which an exclusive property or privilege is

claimed are defined as follows:

1. A dispenser comprising:

a reservoir,;

a first actuator for tilting a stem valve on said reservoir;

a second actuator for pushing a cylindrical pump on said reservoir in a downward
direction;

a gear assembly operatively connected to said first and second actuators;

a motor operatiVely connected to said gear assembly;

a power supply in electrical communication with said motor;

a sensor assembly; and

circuitry containing logic which receives a signal from said sensor assembly and directs

energy to said motor from said power supply;

wherein said first actuator comprises a single protrusion that pushes against said stem

valve; and

wherein said second actuator is a “U” shaped protrusion.

2. The dispenser of claim 1, wherein the single protrusion and said “U” shaped

protrusion are on a common mounting.

3. The dispenser of claim 2, wherein said single protrusion is located at the base of

the “U” shaped protrusion.

4, A dispenser comprising:

a reservolr;

a first actuator for tilting a stem valve on said reservoir;

a second actuator for pushing a cylindrical pump on said reservoir in a downward
direction;

a gear assembly operatively connected to said first and second actuators;

a motor operatively connected to said gear assembly;

a power supply 1n electrical communication with said motor;

a sensor assembly; and
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circuitry containing logic which receives a signal from said sensor assembly and directs

energy to said motor from said power supply;

wherein said circuitry controls an amount of time that said power supply provides

energy to said motor; and

wherein said circuitry adjusts an amount of time that said power supply provides energy

to said motor through a lifetime of said reservoir based upon results detected during a

lifetime of a previous reservoir.

5. A dispenser comprising:

a reservoir;

a first actuator for tilting a stem valve on said reservoir;

a second actuator for pushing a cylindrical pump on said reservoir in a downward
direction;

a gear assembly operatively connected to said first and second actuators; a motor
operatively connected to said gear assembly;

a power supply 1n electrical communication with said motor;

a sensor assembly; and

circuitry containing logic which receives a signal from said sensor assembly and directs

energy to said motor from said power supply;

wherein said circuitry controls an amount of time that said power supply provides

energy to said motor; and

wherein said circuitry adjusts an amount of time that said power supply provides energy

to said motor through a lifetime of said reservoir based upon results detected during said

lifetime of said reservoir.

6. The dispenser of claim 5, wherein said circuitry adjusts said amount of time that
said power supply provides energy to said motor by detecting the level of soap in the

reservoir using diodes and a photoreceiver.

1. The dispenser of claim 6, wherein said diodes are located to indicate that said

recerver 1s 80% full, 60% full, 40% full, 20% full, and empty.
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8. A dispenser comprising:

a reservorr;

a first actuator for tilting a stem valve on said reservoir;

a second actuator for pushing a cylindrical pump on said reservoir in a downward
direction;

a gear assembly operatively connected to said first and second actuators; a motor

operatively connected to said gear assembly;

a power supply 1n electrical communication with said motor;

a sensor assembly; and

circuitry containing logic which receives a signal from said sensor assembly and directs
energy to said motor from said power supply;

wherein said circuitry controls an amount of time that said power supply provides

energy to said motor; and
wherein said circuitry lengthens said amount of time that said power supply provides

energy to said motor by detecting whether a user requests two immediately consecutive

doses.

9. The dispenser of claim 8, wherein said circuitry shortens said amount of time that
said power supply provides energy to said motor by detecting whether the last ten users

have not requested two immediately consecutive doses.

10. A dispenser comprising:
a reservorr,;

a first actuator for tilting a stem valve on said reservoir;

a second actuator for pushing a cylindrical pump on said reservoir in a downward
direction, said second actuator connected to said first actuator; and

a gear assembly operatively connected to said first actuator;

wherein said first actuator comprises a single protrusion that pushes against said stem
valve; and

wherein said second actuator is a “U” shaped protrusion.

11.  The dispenser of claim 10, wherein the single protrusion and said “U” shaped

protrusion are on a common mounting.
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12. A dispenser comprising:

a reservolr,

a first actuator for tilting a stem valve on said reservoir;

a second actuator for pushing a cylindrical pump on said reservoir in a downward
direction, said second actuator connected to said first actuator;

a gear assembly operatively connected to said first actuator; a motor operatively
connected to said gear assembly;

a power supply in electrical communication with said motor;

a sensor assembly; and

circuitry containing logic which receives a signal from said sensor assembly and directs
energy to said motor from said power supply;

wherein said circuitry controls an amount of time that said power supply provides
energy to said motor; and

wherein said circuitry adjusts an amount of time that said power supply provides energy
to said motor through a lifetime of said reservoir based upon results detected during a

lifetime of a previous reservoir.

13. A dispenser comprising;:

a reservolir;

a first actuator for tilting a stem valve on said reservoir;

a second actuator for pushing a cylindrical pump on said reservoir in a downward
direction, said second actuator connected to said first actuator;

a gear assembly operatively connected to said first actuator; a motor operatively

connected to said gear assembly;

a power supply 1n electrical communication with said motor;

a sensor assembly; and

circuitry containing logic which receives a signal from said sensor assembly and directs
energy to said motor from said power supply;

wherein said circuitry controls an amount of time that said power supply provides

energy to said motor; and
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wherein said circuitry adjusts an amount of time that said power supply provides energy

to said motor through a lifetime of said reservoir based upon results detected during said

lifetime of said reservotr.

14.  The dispenser of claim 13, wherein said circuitry adjusts said amount of time that
said power supply provides energy to said motor by detecting the level of soap in the

reservoir using diodes and a photorecerver.

15.  The dispenser of claim 14, wherein said diodes are located to indicate that said

receiver is 80% full, 60% full, 40% full, 20% full, and empty.

16. A dispenser comprising:

a reservolr;

a first actuator for tilting a stem valve on said reservoir;

a second actuator for pushing a cylindrical pump on said reservoir in a downward
direction, said second actuator connected to said first actuator;

a gear assembly operatively connected to said first actuator; a motor operatively

connected to said gear assembly;

a power supply 1n electrical communication with said motor;

a sensor assembly; and

circuitry containing logic which receives a signal from said sensor assembly and directs
energy to said motor from said power supply;

wherein said circuitry controls an amount of time that said power supply provides

energy to said motor; and

wherein said circuitry lengthens said amount of time that said power supply provides
energy to said motor by detecting whether a user requests two 1immediately consecutive

doses.

17. The dispenser of claim 16, wherein said circuitry shortens said amount of time
that said power supply provides energy to said motor by detecting whether the last ten

users have not requested two immediately consecutive doses.
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