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AUTOMATIC DISPENSER

CROSS REFERENCE TO RELATED APPLICATIONS

[0001]  The present patent document claims the benefit of the filing date under
35 U.S.C. §119(e) of Provisional U.S. Patent Application Serial No. 60/898,676,
titled, “Automatic Dispenser,” filed on January 30, 2007, which is hereby
incorporated by reference.

[0002] This patent is related to co-pending, U.S. Patent Application Serial No.
29/272,047, titled, “Nozzle for a Foam Pump,” filed on January 30, 2007; and U.S.
Patent Application Serial No‘ 29/272,049, titled, “Nozzle for a Foam Pump,” filed
on January 30, 2007. The entire contents of these related patent applications are

incorporated herein by reference for all purposes.

FIELD OF THE INVENTION

[0003] The present invention relates to automatic dispensers. More
specifically, the present invention relates to automatic dispensers for dispensing

soap in a foam form.

BACKGROUND OF THE INVENTION

[0004] Hand foam soap dispensers typically require a user to depress the
nozzle of a foam pump screwed into an opening at the top of a table top reservoir
in order to dispense foam soap. Once the nozzle is released, the foam pump is
spring biased so as to return to a rest position. Such foam pumps are inexpensive
and are produced in large quantities. An example of such a foam pump is a
commercial foam pump supplied by Airspray International, Inc. of Pompano
Beach, Fla., USA. and identified as Model M5.

[0005] 1Itis also known to provide a manual foam soap dispenser in which the
fluid reservoir is located above the foam pump. A user presses a pump or pulls the
handle to dispense foam soap. Such dispensers are shown, for example, in U.S.

Pat. No. 6053364, U.S. patent application Ser. No. 10/841,944 (Pub. No.
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2005/0006408), and U.S. patent application Ser. No. 10/841,945 (Pub. No.
2005/0006409), the disclosures of which are incorporated herein by reference in
their entirety.

[0006] However, these manual dispensers fail to adequately ensure that the
foam pump is closed properly at the end of every stroke cycle so as to prevent
leaking. These dispensers may allow soap to drip out of the dispenser after a use.
This dripping creates an unappealing and messy environment and discourages the
use of the dispenser. Thus, it is desirable to force the foam pump to return to a
closed position that prevents leakage or dripping of excess liquid soap.

[0007] In addition, users who fear that they may contract diseases by the
physical contact may not use a manual dispenser. In this situation, the usefulness
of the dispenser is not completely realized. As a result, touch-free activation is a
desired quality in the dispenser.

[0008] These and other objectives, advantages, and features of the present
invention will become apparent from the following description and claims, taken

in conjunction with the accompanying drawings.

BRIEF SUMMARY

[0009] In one embodiment of the present invention, an automatic dispenser
assembly is disclosed. The dispenser assembly is adapted to use a replaceable
fluid container having a foam pump. The dispenser assembly includes an adapter
for securing and positioning a foam pump in the dispenser assembly. The
dispenser assembly also includes an actuating mechanism to automatically actuate
the foam pump and a control circuit to control the operation of the actuating
mechanism. When a sensor assembly detects a hand or other object in the
proximity of the dispenser assembly in a position to receive a dose of foam, the
actuating mechanism and the control circuit cooperate to drive the foam pump so
as to create foam and to return the foam pump to a closed position that prevents

leakage.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1 is a perspective view of a dispenser assembly and a foam pump
in accordance with an embodiment of the present invention;

[0011] FIG.2 is a perspective view of the foam pump of FIG. 1;

[0012] FIG. 3 is a side view, in partial cross section, of the foam pump of FIG.
1 in a rest position;

[0013] FIG. 4 is a side view, in partial cross section, of the foam pump of FIG.
1 in a closed position position;

[0014] FIG. 5 is a perspective view of the dispenser assembly of FIG. 1
without the foam pump;

[0015] FIG. 6 is a front view of the dispenser assembly of FIG. 5;

[0016] FIG. 7 is a bottom view of the dispenser assembly of FIG. 5;

[0017] FIG. 8 is a perspective view of the actuating mechanism of the
dispenser assembly of FIG. 5;

[0018] FIG. 9 is an exploded view of the actuating mechanism FIG. §;

[0019]  FIG. 10 is a perspective view of the hammer mechanism of the
actuating mechanism of FIG. 8;

[0020] FIG. 11 is a perspective view of the driving cam and the switch cam of
the actuating mechanism of FIG. §; and

[0021] FIG. 12 illustrates the control circuit of the dispenser assembly of FIG.
1.

DETAILED DESCRIPTION OF THE INVENTION
[0022]  Referring to Fig. 1, a dispenser assembly 100 for dispensing foam soap

is disclosed in accordance with one embodiment of the present invention.
However, it will be understood that other foaming products, for example
cosmetics products, personal care products, and cleaning products, can also be
dispensed using the dispenser assembly 100 without departing from the scope of
the invention. Further, it will be understood that the dispenser assembly 100 is
suited for dispensing other types of non-foaming products, such as sprays or

lotions.
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The Foam Pump Assembly

[0023] In the embodiment of Fig. 1, the dispenser 100 is designed to interact
with a foam pump 10 that can be held in a closed position to prevent leakage.
Preferably, the foam pump 10 is of a type that is used for hand soap dispensers for
creating foam soap from liquid soap without the use of gas propellants. The
dispenser assembly 100 actuates the foam pump 10 to create foam soap from
liquid soap stored in a container 30 and to dispense the foam soap, as described
below. The dispenser assembly 100 then returns the foam pump 10 to a closed
position that prevents leakage or dripping of excess liquid soap.

[0024]  Figures 2-4 illustrates an exemplary foam pump 10 for creating foam
soap by mixing liquid soap with air. The foam pump 10 includes a pump chamber
11. The pump chamber 11 has a generally cylindrical portion that defines an air
chamber 11a and a reduced diameter portion that defines a fluid chamber 11b. At
its upper end, the fluid chamber 11b is in fluid communication with the container
30 through a suction tube 20. The container 30 preferably has a flexible
construction, for example, in the shape of plastic bag suitable for storing liquid
soap.

[0025] An air piston 13 is slidably received in the air chamber 11a. The head
of the air piston 13 is dimensioned so as to sealingly engage the inner walls of the
air chamber 11a. One or more closable valves 13b, for example flap valves, are
formed in the head of the air piston 13 for drawing air into the air chamber 11a
from atmosphere, as described below. The body of the air piston 13 has a reduced
diameter and extends out of the air chamber 11a. A longitudinally extending
central bore 13a is formed in the air piston 13. A net holder 18 is mounted in the
lower end of the central bore 13a. The net holder 18 is a cylindrical member
including one or more mesh, screen or net elements 18a disposed therein.

[0026] A liquid piston 14 is attached to the head of the air piston 13 and is
slidably disposed in the fluid chamber 11b. The liquid piston 14 sealingly engages
the inner walls of the fluid chamber 11b. The liquid piston 14 defines a
longitudinally extending central bore 14a, including a mixing chamber 14b at its

4
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lower end. One or more openings 14c, for example, in the shape of grooves in the
liquid piston 14, are formed between the air piston 13 and the liquid piston 14 to
provide an air passage between the air chamber 11a and the mixing chamber 14b.
The central bore 14a of the liquid piston 14 is in fluid communication with the
central bore 13a of the air piston 13. Together, the central bores 13a and 14a form
an internal fluid passageway between the container 30 and the nozzle 12 of the
foam pump 10.

[0027] A telescopic metering assembly 15 is disposed within the central bore
14a of the liquid piston 14, and includes a tapered or frustoconical end member
15a, an inner rod 15b, and a tubular plug 15¢. The frustoconical end member 15a
extends from the lower end of the inner rod 15b. The frustoconical end member
15a travels in the mixing chamber 14b that is defined in the lower end of the
central bore 14a of the liquid piston 14. A seat portion of the mixing chamber 14b
has tapered walls which can engage the frustoconical end member 15a to form a
seal. The upper end of the inner rod 15b opposite the frustoconical end member
15a is slidably received within the tubular plug 15c, which extends beyond the end
of the liquid piston 14 and into the fluid chamber 11a. |

[0028] A spring 16 is mounted over the inner rod 15b and the plug 15c of the
metering assembly so as to bias the plug 15¢ away from the liquid piston 14. One
end of the spring 16 presses against a flange on the upper end of the plug 15c. The
other end of the spring 16 presses against a shoulder portion defined in the central
bore 14a of the liquid piston 14. The liquid piston 14 and metering assembly 15
are dimensioned and arranged so that when the spring 16 is unloaded and/or fully
extended in its uncompressed state, the frustoconical end member 15a is received
in the seat portion of the mixing chamber 14b.

[0029] A ball check valve 17 is disposed in the upper end of the fluid chamber
11b, including a ball 17a that is supported on the flange on the upper end of the
plug 15c. When the spring 16 is compressed, the spring 16 biases the ball 17a via
the plug 15c into a ball seat formed in the upper end of the fluid chamber 11b so as

to block the flow of liquid soap from the container 30 into the foam pump 10.
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[0030]  The nozzle 12 of the foam pump 10 is mounted over the reduced
diameter body portion of the air piston 13 and the net holder 18. The nozzle 12
includes a pair of protrusions or winged elements 12a that are received by the
actuating mechanism 200 of the dispenser assembly 100 to allow the foam pump
10 to be controlled by the actuating mechanism of the dispenser assembly 100, as
described below. It will be understood that the winged elements 12a can assume
different configurations, shapes, sizes, etc., as long as the nozzle 12 can be
connected to the actuating mechanism of the dispenser assembly 100, so as to
permit actuation of the foam pump 10.

[0031]  The foam pump 10 is connected to a coupling piece 40 to allow the
foam pump 10 to be secured to the housing of the dispenser assembly 100, as
described below. In this embodiment, the foam pump 10 is screwed to a coupling
piece 40 through complementary threading located on both the foam pump 10 and
the coupling piece 40. The coupling piece 40 includes a threaded neck and the
foam pump 10 includes a matching thread applied to the inside of a cap 19. The
threaded cap 19 is disposed over portions of the nozzle 12 and the air chamber 11a
in a manner such that a protruding edge of the air chamber 11a rests on a stop edge
19a that is formed on the inside of the threaded cap 19. Upon screwing together
the foam pump 10 and the coupling piece 40, the front edge of the coupling piece
40 comes to rest against the protruding edge of the air chamber 11a so that the
pump chamber 11 is pressed against the cap 19. The pump chamber 11 is thereby
clamped between the threaded coupling piece 40 and the stop edge 19a on the
inside of cap 19. Foam pumps with such a threaded cap 30 are produced in large
quantities for screwing onto the threaded neck of the bottle of a hand soap
dispenser. Thus, it is possible to use the foam pump 10 in both soap dispensers
according to the present invention and hand soap dispensers, thereby achieving
advantages of scale in production. Of course it will be recognized that the foam
pump 10 may be attached to the coupling piece 40 by other means, such as a snap
or click connection.

[0032]  In this embodiment, the coupling piece 40 also helps to prevent
contamination of the foam pump 10. In particular, the foam pump 10 may include

6
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an air passage (not shown) located in the outer wall of the air chamber 13 for use
in a hand soap dispenser. When used in a hand soap dispenser with a bottle as a
container, the air passage serves to aerate the bottle by forming an open
connection between the foam pump 10 and the contents of the bottle. However,
when a flexible container 30 is used, it is not necessary to aerate the container
because it collapses as liquid soap is pumped out of it. Thus, in the present
embodiment, the coupling piece 40 is adapted to close off the air passage so as to
prevent contamination of the foam pump 10 and of the soap flowing through it.
Upon screwing together the foam pump 10 and the coupling piece 40, at least a
part of the inner surface of the coupling piece 40 abuts the outer wall of the air
chamber 13 in such a manner that the air passage 28 is closed off.

[0033] The foam pump 10 is then connected in a substantially airtight manner
to the container 30 in such a manner that soap can only flow through the foam
pump 10 via the suction tube 20. In the present embodiment, the foam pump 10 is
connected to the container 30 via a fitting 32 that is attached to the container 30.
The fitting 32 can be, for example, thermally welded or bonded to the container
30. The fitting 32 includes a central opening that allows the suction tube 20 to
pass therethrough and to emerge in the interior of the container 30. The fitting 32
is'configured to receive a portion of the foam pump 10 so as to secure the foam
pump 10 to the fitting 32. For example, the fitting 32 can be sized to frictionally
engage a portion of the foam pump 10 or to provide an interference fit therewith.
In this way, the foam pump 10 and the coupling piece 40 can be pushed tight onto
the plug 22. It will be understood that other ways of attachment are possible, for
example, the foam pump 10 can be screwed onto, clamped onto, or bonded to the
fitting 32.

[0034]  Figure 3 illustrates the foam pump 10 in an exemplary rest position.
The foam pump 10 is actuated by moving the nozzle 12 inwardly toward the pump
chamber 11. During the compression stroke, actuation of the nozzle 12 leads to
actuation of the air piston 13 and the liquid piston 14. As the liquid piston 14
slides into the fluid chamber 11b and the spring 16 is compressed, the ball check
valve 17 is closed and the frustocbnical end member 15a is unseated from the seat

7
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portion of the mixing chamber 14b. As a result, liquid soap is then forced from
the fluid chamber 11b past the frustoconical end member 15a and into the mixing
chamber 14b. At the same time, as the air piston 13 slides into the air chamber
11a, the valves 13b formed in the head of the air piston 13 are closed and
pressurized air is forced from the air chamber 11a into the mixing chamber 14b
through openings 14c. The pressurized air mixes with the liquid soap in the
mixing chamber 14b and is forced out past the mesh or net elements 18 to create
foam, which is expelled through the nozzle 12.
[0035]  When the nozzle 12 is released, the spring 16 biases the liquid piston 14
and the plug 15c¢ apart during the return stroke. Since the plug 15c is pressed
initially against the ball check valve 17 and cannot move, the spring 16 urges the
liquid piston 14 away from the plug 15c, thereby pushing the air piston 13 and the
liquid piston 14 out of the air chamber 11a and fluid chamber 11b, respectivély.
This causes the valves 13b formed in the head of the air piston 13 to open for
drawing air into the air chamber 13 from the outside.
[0036] Assuming that the air piston 13 and the liquid piston 14 are free to
travel unobstructed during the return stroke, they will continue to do so until the
spring 16 becomes fully uncompressed and the frustoconical end member 15a is
received in the seat portion of the mixing chamber 14b. In principle, this
arrangement seals the mixing chamber 14b, and thus the internal fluid passageway
between the container 30 and the nozzle 12. The ball check valve 17 would also
open and liquid soap would flow from the container 30 into the fluid chamber 11b.
[0037]  However, in operation, the travel of the air piston 13 and the liquid
piston 14 during the return stroke of the foam pump 10 may be impeded by
frictional forces and various environmental effects, for example, soap residue that
obstructs the travel of the liquid piston 14. In this case, the biasing force of the
spring 16 may not be sufficient to overcome the resistance encountered by the air
piston 13 and the liquid piston 14. As a result, the spring 16 will not be fully
uncompressed in the rest position of the foam pump 10. In that case, the
frustoconical end member 15a of the metering assembly 15 will not form a proper
seal in the mixing chamber 14b and the foam pump 10 will potentially leak in the
8
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rest position. Similarly, even if the spring 16 returns to its fully uncompressed
state in the rest position of the foam pump 10, manufacturing tolerances and wear
over time may prevent the frustoconical end member 15a from consistently |
forming a proper seal in the mixing chamber 14b.

[0038] In order to ensure that the frustoconical end member 15a of the
metering assembly 15 forms a proper seal in the mixing chamber 14b at the end of
a stroke cycle, the foam pump 10 provides a clearance gap 11c between the head
of the air piston 13 and the lower end of the air chamber 11a. Frictional forces
acting between the head of the air piston 13 and the inner walls of the air chamber
11a normally prevent the air piston 13 from reaching the clearance gap 11c at the
end of a return stroke, i.e., the rest position of the foam pump 10. However, by
applying an external force to the nozzle 12, the air piston 13 can be moved into the
clearance gap 11c. Figure 4 illustrates this closed position of the foam pump 10.
As the air piston 13 moves forward into the clearance gap 11c, the spring 16 is
allowed to return to its fully uncompressed state and the seat portion of the mixing

chamber 14 firmly engages the frustoconical end member 15a and is sealed.

The Dispenser Assembly

[0039]  The dispenser assembly 100 has a housing 120 and a housing cover (not
shown). Figures 5-6 display the dispenser assembly 100 with the housing cover
removed. The housing 120 can be made of any durable material, but is preferably
constructed of plastic. An upper portion 122 of the housing 120 includes an
integrally molded battery compartment 124 with a detachable battery cover 126
mounted thereon in a known way. For example, the battery cover 126 can be
press-fit directly into place or slid into a closed position. The battery
compartment 124 holds a battery pack 125 for powering an actuating mechanism
200, which is discussed in greater detail below. The battery cover 126 can be
opened or removed to facilitate replacing the battery pack 125. The battery pack
125 can be designed to contain various numbers and sizes of batteries. In the

present embodiment, the dispenser contains four (4) C cell batteries. In an
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alternative embodiment, the energy source could be an alternating current source,
which is well known in the art.

[0040] In the lower portion 128 of the housing 120, there is provided an
indicator opening 130 to allow for visual access to a status indicator 132 of the
dispenser assembly 100. The status indicator 132 can indicate, for example,
whether the power level of the battery pack 125 is low, whether the container 30 is
close to empty and needs to be replaced, or whether the dispenser assembly 100 is
functioning appropriately, as well as other situations. In the present embodiment,
the status indicator 132 is a set of light emitting diodes (LED) that act as a refill
indicator and a low battery indicator. In particular, the status indicator blinks red
to indicate that the container 30 is close to empty and blinks yellow to indicate that
the power level of the battery pack 125 is low. In another embodiment, the status
indicator 132 can be a liquid crystal display (LCD) or other display means. In
addition to the status indicator 132, a speaker (not shown) can be provided to
generate an audible indication of the status of the dispenser assembly 100.

[0041] In order to determine when the container 30 is close to empty and needs
to be replaced, the dispenser assembly 100 can be provided with a timing circuit
(not shown). The timing circuit contains an electronic counter that counts the
actual number of doses dispensed from the container 30. Once the actual number
of doses dispensed is greater than a preprogrammed threshold value, the timing
circuit signals the status indicator to indicate that the container 30 is close to
empty and should be replaced. The timing circuit resets once a refill container 30
is installed.

[0042] A set of switches 136 and 138 are provided in the lower portion 128 to
control, respectively, the operation of the speaker 134 and the refill indicator
function of the status indicator 132. In particular, the setting for the switch 138
programs the timing circuit with different threshold values. In this way, the status
indicator 132 can provide an accurate refill indication for differently sized
containers 30. Preferably, each threshold value corresponds to approximately
ninety-five percent of the total amount of doses for a given container 30. In the
present embodiment, for example, based on the flow rate through the foam pump

10
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10, it is estimated that a 400 ml refill container provides about 1000 doses and a
800 ml refill container provides about 2000 doses. The setting for the switch 138
controls whether the threshold value for the timing circuit is set to 950 doses or
1900 doses, so as to provide, respectively, an accurate refill indication for either a
450 ml container or a 800 ml container.

[0043] As shown in Fig. 7, the lower portion 128 of the housing 120 also
contains a sensor assembly 140, including a sensor window 142 situated at the
bottom of the dispenser assembly 100. The sensor window 142 can be made of
any durable, clear or translucent material, including clear or translucent plastic.
The sensor window 142 is designed to allow the sensor assembly 140 to detect the
presence of a hand or other object below the dispenser assembly 100 in a position
to receive a dose of foam. In the present embodiment, the sensor assembly 140
includes an infrared (IR) sensor that detects the presence of a hand below the
dispenser. Alternatively, the sensor assembly 140 can include a capacitance
sensor, or other sensing device designed to detect a hand or other object in the
proximity of the dispenser. It will be understood that the sensor assembly 140,
including the sensor window 140, can be positioned at different locations in the
housing 120, or that alternatively, the sensor assembly 142 can be positioned away
‘from the housing 130, without departing from the scope of the invention.

[0044] Upon sensing a user or object, the sensor assembly 140 sends an
activation signal to a control circuit 190 that operates the dispenser assembly 100.
The control circuit 190 is housed in the lower portion 128 of the housing 120 and
is operatively connected to the sensor assembly 140, the battery pack 125, and the
actuating mechanism 140. As explained below, the control circuit 190 processes
the activation signal and activates the actuating mechanism 200 so as to actuate
the foam pump 10 to dispense foam soap automatically without having to touch
any switch or surface of the dispenser assembly. This improves the hygiene of the
system by avoiding any potential cross contamination from previous users. The
control circuit 190 then controls the actuating mechanism 200 so to return the

foam pump 10 to its closed position to prevent dripping of excess soap.

11



WO 2008/093213 PCT/IB2008/000198

[0045] The foam pump 10 is attached to the lower portion 128 of the housing
120 by way of an adapter 150 shown in Figs. 5-6. The adapter 150 is configured
to receive the foam pump 10, and in particular to connect to the coupling piece 40,
for securing and positioning the foam pump 10 in the housing 120. In particular,
the adapter 150 includes a pair of compliant latches 152, each of which has a
recess 154 for engaging an outer cam surface 46 formed on the coupling piece 40
under tension. Thus, as shown in Figs. 1-2, the coupling piece 40 is slid into the
adapter 150 and locked in place by the two latches 152, which prevent unintended
release during use. In another embodiment, the adapter 150 can also be provided
with springs or other resilient means, not shown, for biasing the coupling piece 40
out of the adapter 150 when the latches 150 are moved away from the coupling
piece 40, thereby facilitating the changing of the container 30, including the foam
pump 10.

[0046] By these means, the foam pump 10 is rigidly coupled to the housing
120 during use so that the force exerted by the actuating mechanism 200 can move
the nozzle 12 relative to the pump chamber 11. Differently designed matching
combinations of the coupling piece 40 and the adapter 150 are possible. In one
embodiment, the coupling piece 150 forms part of the dispenser assembly 100 and
is included with it. Also, the foam pump 10 and the coupling piece 40 form part
of the container 30 and are included with it. In this way, the dispenser assembly
100 can be customized to fit different containers 30. Of course it will be
appreciated that by using a different adapter 150, the dispenser assembly 100 can
be made suitable for use with different types of containers. It will be understood
that a different type of locking of the coupling piece 40 is also possible.

[0047]  The dispenser assembly 100 also contains a pump sensor 160 that is
mounted in the lower portion 128 of the housing 120 proximate the adapter 150.
The pump sensor 160 detects the presence of a foam pump 10 in the adapter 150.
In addition, a cover sensor 170 is mounted on the housing 120 to detect when the
housing cover is removed. The pump sensor 160 and the cover sensor 170 can

signal the control circuit 190, for example, to shut off power to the actuating

12
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mechanism 200 while a refill container 30 is being installed or other maintenance

is being performed on the dispenser assembly.

The Actuating Mechanism

[0048]  Figures 8-11 illustrate the actuating mechanism 200, including a motor
210 operatively connected to a hammer mechanism 240 through a reduction gear
train 220 and a driving cam 230. The motor 210 is secured to the rear face of a
mounting board 250, which is securely attached in the lower portion 128 of the
housing 120 by a set of screws. The shaft of the motor 210 passes through an
opening provided in the mounting board 250 in such a manner that the shaft
engages the reduction gear train 220.
[0049] The reduction gear train 220 is mounted on the front face of the
mounting board 250 opposite the motor 210 so as to reduce the speed and multiply
the torque of the motor 210. An input gear 222 of the reduction gear train 220 is
coupled to the shaft of the motor 210 for rotation therewith. The input gear 222
drives an output gear 224 of the gear train 220 through a series of intermediate
gears that are rotatably supported on the mounting board 250.
[0050] The output gear 224 of the gear train 220 rotates the driving cam 230.
The driving cam 230 includes a toothed wheel 232 which meshes with the output
gear 224 and a pivot arm 234 which is fixed at its proximal end 236 to the shaft of
the wheel 232 for rotation therewith. A switch cam 260 is also non-rotatably
mounted on the shaft that supports the driving cam 230. The switch cam 260 has a
cutout portion 262, including a convex surface which extends partially around the
circumference of the switch cam 260. When the motor 210 is activated, the gear
train 220 rotates the driving cam 230 and the switch cam 260. In this
embodiment, the driving cam 230 and the switch cam 260 rotate through a
complete revolution (360 degrees) during each stroke cycle of the foam pump 10.
[0051] The hammer mechanism 240 includes a loop member 242 connected to
a “U” shaped adapter 248 via a guide section 246. The pivot arm 234 of the
driving cam 230 is received in an opening formed in the loop member 242. The
distal end 238 of the pivot arm 234 engages the loop member 242 so as to translate
13
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the rotational motion of the driving cam 230 into a linear motion for the hammer
mechanism 240. In particular, as the driving cam 230 rotates, the distal end 238 of
the pivot arm 234 moves in an arc about the pivot axis defined by the proximal
end 236 and engages the inside upper and lower surfaces of the loop member 242,
thereby urging the loop member 242 to move relative to driving cam 230. The
loop member 242 includes flexible portions 243 to absorb variations in the
dimensions of the elements of the actuating mechanism 200 and deflect impact
forces cause by misalignment or external forces impeding the normal travel of the
actuating mechanism 200.

[0052] The loop member 242 is rigidly attached to one end of the guide section
246. The guide section 246 is slidably disposed in a vertically oriented slot 129
formed in the lower portion 128 of the housing 120. The guide section 246 and
the vertical slot 129 cooperate to prevent the hammer mechanism 240 from being
horizontally displaced. The other end of the guide section 242 is rigidly attached
to the “U” shaped adapter 248. In this manner, when the motor 210 turns the
reduction gear 220 so as to rotate the driving cam 230, the driving cam 230 moves
the hammer mechanism 240 in a generally linear vertical reciprocating motion
relative to the housing 120.

[0053] The “U” shaped adapter 248 of the hammer mechanism 240 hasa
slotted opening configured to closely receive the protrusions or winged elements
12a of the nozzle 12. This allows the hammer mechanism 240 to engage and
move the nozzle 12 so as to actuate the foam pump 10. The driving cam 230 and
the hammer mechanism 240 are dimensioned and arranged within the housing 120
relative to the foam pump 10 so that when the pivot arm 234 of the driving cam
230 is facing downward parallel to the vertical axis of the hammer mechanism
240, the adapter 248 of the actuating mechanism 240 forces the foam pump 10 to
its fully closed position via the nozzle 12. '

[0054]  Because the actuating mechanism 200 has a minimal number of moving
parts and moves a minimal amount, the noisé created during activation of the

dispenser is minimized. Additionally, the minimal number of moving parts also
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reduces the likelihood of jamming or malfunction. Additionally, the use of a low

torque motor and gears also reduces the noise during actuation.

The Control Circuit

[0055] In operation, a control circuit 190, as shown in Fig. 12, processes the
activation signal generated by the sensor assembly 140 upon sensing a user or
object and directs power from the battery pack 125 to the actuating mechanism
200 to actuate the foam pump 10. When the actuating mechanism 200 is inactive,
the pivot arm 234 of the driving cam 230 is facing generally downward, and is
preferably oriented away from the vertical axis of the hammer mechanism 240 so
as to reduce the likelihood of jamming or malfunction. Also, in the inactive state,
the switch cam 260 is positioned such that a switch knob 264 of a micro switch
S101 is in contact with the cutout portion 262 and is thereby released.

[0056] When the control circuit 190 activates the motor 210 to rotate the
driving cam 230, the pivot arm 234 begins to pivot upwardly. As a result, the
distal end 238 of the pivot arm 234 comes into contact with upper surface of the
loop member 242, thereby driving the hammer mechanism 240 upwardly in the
vertical slot 129 of the housing 120. Also, the switch knob 262 is brought out of
contact with the cutout portion 260 and engages the outer surface of the switch
cam 260, and is thereby depressed. The movement of the hammer mechanism 240
in upward direction moves the nozzle 12 of the foam pump 10 toward the pump
chamber 11. As described above, during the compression stroke, the foam pump
10 mixes air and liquid soap to create foam, which is dispensed through the nozzle
12.

[0057]  As the driving cam 230 continues to rotate, the pivot arm 234 begins to
pivot downwardly. This allows the spring biased foam pump 10 to begin its return
stroke. As the pivot arm 234 continues to pivot downwardly, the distal end 238 of
the pivot arm 234 comes into contact with the lower surface of the loop member
242, thereby driving the hammer mechanism 240 downwardly in the vertical slot
129 and forcing the foam pump 10 to its fully closed position. The control circuit
190 will continue driving the actuating mechanism 240 until the switch knob 262

15
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is again in contact with the cutout portion 262 of the switch cam 260 and is
released. In this embodiment, the switch cam 260 is configured to release the
switch knob 262 just after the pivot arm 234 of the driving cam 230 pivots past the
vertical axis of the hammer mechanism 240 and the foam pump 10 is forced to its
full closed position. Once the switch knob 262 is released, the control circuit 190
cuts the power from the battery pack 125 to the actuating mechanism 200 and
brakes the motor 210 to ensure that the foam pump 10 is accurately returned to its
closed position so as to prevent leaking.

[0058] In order to brake the motor 210, the control circuit 190 contains braking
logic 192 including resistors R25, R28, R29, and R30, transistors Q7 and Q8,
diode D9, capacitor C16 and micro switch S101. In the inactive state, terminals 1
and 2 of the micro switch S101 are closed and terminal 2 is connected to a 6V
power supply so that the capacitor C16 is fully charged. When the control circuit
190 is triggered by an activation signal generated by the sensor assembly 140 as
described above, the IC chip U3 will supply a short time pulse to motor driving
logic 194 of the control circuit 190 so to activate the motor 210. This short time
pulse is also used to discharge the capacitor C16 through resistor R25 and
transistor Q8.

[0059] As the motor 210 begins to rotate the driving cam 230, the switch cam
260 engages the knob switch 262 to trigger the micro switch 192. This signals the
control circuit 190 to disconnect power from the braking logic 192 and to connect
power to the motor 210 through terminals 2 and 3 of micro switch S101. In this
way, the motor 210 remains powered through the micro switch S101 even after the
short time pulse generated by the IC chip U3.

[0060] At end of the stroke cycle, the switch knob 264 of the micro switch
S101 is again brought into contact with the cutout portion 262 and is thereby
released, as described above. This causes the control circuit 190 to disconnect
power from motor 210 and to connect the braking logic 192 to the 6V power
supply through terminals 2 and 3 of micro switch S101. When power to the motor
210 is disconnected, the motor 210 will still rotate because of the inertia of the
rotator of motor 210. This rotation will create an electrodynamic potential on the

16
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motor terminals. Since the braking logic 192 is connected to the 6V power supply
at this time, an up-going pulse will be generated on resistor R29 through diode D9,
resistor R28 and capacitorC16. This pulse will trigger the transistor Q7 to turn on
and to discharge the electrodynamic potential of motor through resistor R30,
thereby effectively grounding the motor 210 so as to stop the motor 210 from
rotating further. In this way, the control circuit 190 ensures precise positioning of
the actuating mechanism 240, including the driving cam 230 and the hammer
mechanism 240, and accurately forces the foam pump 10 to its fully closed
position at the end of every stroke cycle.

[0061] Various embodiments of the invention have been described and
illustrated. However, the description and illustrations are by way of example only.
Other embodiments and implementations are possible within the scope of the
invention and will be apparent to those of ordinary skill in the art.

[0062] For example, in another embodiment, the dispenser assembly may also
contain circuitry that prevents the dispenser assembly 100 from operating when an
object is continuously in the view of the sensor assembly 140. If the sensor
assembly 140 has detected an object for more than thirty (30) seconds, the
dispenser assembly will no longer dispense soap and will begin beeping. In this
case, the dispenser assembly 100 will not continuously dispense soap in a situation
where the sensor assembly 140 is blocked.

[0063] Therefore, the invention is not limited to the specific details of the
representative embodiments, and illustrated examples in this description.
Accordingly, the invention is not to be restricted except as necessitated by the

accompanying claims and their equivalents.
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CLAIMS

1. An automatic dispenser assembly comprising:
a dispenser housing;
an actuating mechanism disposed in the dispenser housing for
automatically actuating a pump assembly; and
a control circuit disposed in the dispenser housing for controlling
the operation of the actuating mechanism so as to return the pump assembly to a

fully closed position that prevents leaking at the end of a stroke cycle.

18



WO 2008/093213 PCT/IB2008/000198
1/12

(OO

A

3
i\




WO 2008/093213 PCT/IB2008/000198
2/12




WO 2008/093213

o
S
o T =
N
[ =

PCT/IB2008/000198

3/12

Ll Ll L bl l ?
2} TR N
) \ \ S
& /K o~ v N
—~ e
X o
I Q
S
—~
N
§ (\/\



PCT/IB2008/000198

WO 2008/093213

4/12

o3/

Al

YO 2 /i O
N

A AN

AN

= N
| N —
/W,Mm\ldm\
A
NS ” 5
N N
'\ N~ </
A U
N~ bl
N
- /\
/] 4
A 4




PCT/IB2008/000198

WO 2008/093213

5/12




WO 2008/093213 PCT/IB2008/000198
6/12

Al —p5

I —

/52 : £
/Ko—T|
=l
/27/ I 7 ] \ 7




WO 2008/093213 PCT/IB2008/000198
7/12

200

/52 f /40
- ARz

— |28




WO 2008/093213 PCT/IB2008/000198
8/12




PCT/IB2008/000198

WO 2008/093213

9/12




11111




WO 2008/093213 PCT/IB2008/000198
11/12




PCT/IB2008/000198

12/12

©

WO 2008/093213

%00
3 e ¢ Ot
b LY
Toczay
1 : wav
a3 ¢ au 2D
18A CUA THA 4 (-3¢}

2x/Txx(91)28

HULOW
AUOLOW

SN ey W W -
WOIT X

bl

(#NSI01d0 fgr

IQ

LYOeNeP LN

4113

o~

e .
==~

-
©

POt
1]

B6L OO0 /80n7dYId




, " . 'INTERNATIONAL SEARCH REPORT

"1 International application No

PCT/1B2008/000198

A. CLASSIFICATION OF SUBJECT MATTER

INV.. 'BO5B7/00 BO5B11/00 A47K5/12

According to International Patent Classification (IPC) or to both national classification and IPG " =

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)-

BO5B A47K

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

'

Electronic data base consulted during the international search (name of data base and, where practical, search terms used) -

EPO-Internal, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant paséa’ges

Relevant to claim No.

X WO 87/00743 A (HOFFMAN- LOUIS ‘ASS INC [US])
12 February 1987 (1987-02-12) .

figure 3 :

X US 2005/247735 Al (MUDERLAK KENNETH -J EUS]
ET AL) 10 November 2005 (2005-11-10)
paragraph [0034] - paragraph [0040];
figure 2

X us 2005/205612 Al (MUDERLAK KENNETH J [US]
ET AL) 22 September 2005 (2005-09-22)
paragraphs [0049] - [0060]; figure 2

X EP 1 671 568 A (KANFER JOSEPH S [US])

21 June 2006 (2006-06-21)

paragraphs [0022] - [0029]; figure

page 5, paragraph 5 - page 9, paragraph 2;.

[:] Further documents are listed in the continuation of Box C. ) See patent family annex.

* Special categories of cited documents :

*T* later document published after the international filing date

*A*' document defining the general state of the art which is not
considered to be of particular relevance

'E* earlier document but published on or after the international
filing date

invention

or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the

*X* document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to

"' document which may throw doubts on priority claim(s) or involve an inventive step when the document is taken alone

which Is cited to establish the publication date of another
citation or other special reason (as specified)

*y* document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the

*O" document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu-
other means . ments, such combination being obvious to a person skilled
*P* document published prior to lhe international filing date but In the art.
later than the priority date claimed *&" document member of the same patent family
Date of the actual completion of the international search . Date of malling of the intermational search report
27 May 2008 03/06/2008
Name and malling address of the ISA/ Authorized officer

European Patent Office, P.B. 5818 lsatentlaan 2
NL - 2280 HV Rijswijk
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl,

Fax: (+31-70) 340~3016 Lostetter, Yorick




INTERNATIONAL SEARCH REPORT . 1~

International application No

Information on patent family members

PCT/1B2008/000198
Patent document Publication Patent family Publication

Cited in search report date member(s) date
WO 8700743 A 12-02-1987 AU 664735 B2 30-11-1995
AU 3563493 A 17-06-1993
AU 634774 B2 -04-03-1993
AU ,.5484590 A 13-09-1990
AU 593277 B2 08-02-1990
" AU 6222986 A 05-03-1987
BR 8606845 A 03-11-1987
CA 1304725 C 07-07-1992
DE 3689359 D1 13-01-1994
DE 3689359 T2 31-03-1994
"EP 0232381 Al 19-08~1987
EP 0341757 A2 15-11-1989
ES 2001348 A6 16-05-1988-
JP 7063437 B 12-07-1995
JP 63500357 T 12-02-1988
MX 167737 B. 12-04-1993
NZ 217037 A 27-09-1993
us 4722372 A 02-02-1988
US 2005247735 Al 10-11-2005 AU 2005244741 Al 01-12-2005
CA 2565806 Al 01-12-2005
CN 1980593 A 13-06-2007
EP 1750561 Al 14-02-2007
KR 20070007918 A 16-01-2007
WO 2005112724 Al 01-12-2005
US 2005205612 Al 22-09-2005 US 2005218161 Al 06-10-2005
EP 1671568 A 21-06-2006 AU 2005237111 Al 29-06-2006
.o BR PI0505505 A 12-09-2006
CA - .2530160 Al 15-06-2006
CN 1796249 A 05-07-2006
JP 2006193216 A 27-07-2006
~ KR 20060067876 A 20-06~-2006
SG 123676 Al 26-07-2006
- US 2006124662 Al 15-06~2006

Form PCT/ASA/210 (patent family annex) (April 20085)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - claims
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - wo-search-report
	Page 33 - wo-search-report

