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(57) Abrégée/Abstract:

A liquid soap dispenser includes a housing, a shank that engages a base of the housing, a soap path retainer disposed In the
Interior of the housing, a shank adapter disposed in the shank, and an infrared sensor to sense the presence of a user. A generally
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(57) Abrege(suite)/Abstract(continued):

continuous passageway Is defined through the shank adapter and the soap path retainer such that an elongated soap delivery
tube of a liguid soap reservoir may be Inserted through the passageway from the bottom of the soap dispenser to the spout end.
The reservoir may be attached to the bottom end of the shank adapter. The soap path retainer is preferably formed of
complementary halves, such as by plastic injection molding, that mate together to provide a curved passageway from near the
base of the housing to the soap dispensing end and to support the sensor assembly.
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ABSTRACT OF THE DISCLOSURE

ELECTRONIC SOAP DISPENSER

A liquid soap dispenser includes a housing, a
shank that engages a base of the housing, a soap path
retainer disposed in the interior of the housing, a shank
adapter disposed in the shank, and an infrared sensor toO
sense the presence of a user. A generally continuous
passageway 1S defined through the shank adapter and the
soap path retainer such that an elongated soap delivery

rube of a liquid soap reservolir may be inserted through

the spout end. The reservoir may be attached to the
hottom end of the shank adapter. The soap path retainer
is preferably formed of complementary halves, such as by

plastic injection molding, that mate together to provide

the soap dispensing end and to support the sensor

assembly.
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ELECTRONIC SOAP DISPENSER

FIELD OF THE INVENTION
[0001] The present invention relates generally to

the field of electronic plumbing devices. More
particularly, the present invention relates to apparatus

for electronically dispensing liquid soap.

BACKGROUND OF THE INVENTION |
[0002] Electronic faucets are known to the prior art

that sense the presence of a person to initiate the flow
of water, such as when a user’s hands are placed under
the faucet. Such electronic faucets are especially
popular in public buildings and in health institutions
because users do not have to come 1into contact with the

faucet to activate the flow of water. There 1s
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therefore less likelihood that bacteria will be

transferred between users of the faucet.

[0003] Various types of manually-operated 1liquid
soap dispensers also exist in the prior art. Since such
manually-operated dispensers requlire physical contact
with the dispenser, such as by actuating an 1internal
manual pump, multiple users come 1nto contact with the
dispenser. Additionally, such manually-operated liquid
soap dispensers do not match the esthetics of the other
plumbing devices.

[0004] U.S. Patent No. 6,467,651 to Muderlak et al.
and assigned to Technical Concepts, L.P., discloses,
inter alia, a module for automatically dispensing fluid
soap. This module consists of a container, a pump
mechanism, a pump actuator and a delivery tube. However,
such socap dispensers are frequently located 1in public
buildings where there 1is an increased risk of damage or
destruction to the soap dispenser, such as  due to
vandalism.  Vandalism can be a significant problem in
public buildings, especially in generally isolated areas
such as is often the case with restrooms.

[0005] U.S. Design Patent Nos. Des. 341,741 and Des.
341,875, to both to Allen et al. and both 1ssued on
November 30, 1993, illustrate the appearance electronic
liquid soap dispensers, with and without an
electronically controlled faucet. Both of these design
patents are assigned to the assignee of the present
invention. However, neither of these design patents
discloses any internal structure, such as how the housing
of the electronic liquid soap dispenser mates with the
soap dispensing apparatus.

[0006] There has been a long-~felt need for an
electronic liquid soap dispenser that offers the benefits

of electronic faucets and that is designed to have the
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appearance and esthetics of an electronic faucet, such as
an electronic socap dispenser that matches the style and
décor of the other plumbing fixtures.

[0007] Accordingly, it 1s a general object of the
present invention to provide a new and improved 1liquid
soap dispeﬂser.

[0008] Another object of the present invention is to
provide a liquid soap dispenser with greater durability.
f0009] Yet another object of the present invention
is to provide a ligquid soap dispenser that complements
other adjacently located plumbing fixtures, such as
electronic faucets.

[0010] A further object of the present 1nvention 1is
to provide a smooth and continuous pathway for the soap
delivery tube from a soap reservoir of a 1liquid soap
dispenser.

[0011] A still further object of the present
invention is to provide a liquid soap dispenser with a
metal housing to improve resistance to vandalism of the

like.

BRIEF SUMMARY OF THE INVENTION
[0012] This invention 1s directed to apparatus for

automaticaily dispensing liquid soap 1n response to the
detection of a user in proximity to the dispenser.

[0013] The liquid soap dispenser mates with a liquid
soap reservoir, with an elongated socap dispensing tube
extending from the reservoir, and a pump for pumping
liquid soap through the soap dispensing tube. A housing
of the soap dispenser has a base end and a spout end and
has an accessible interior through a removable face
plate. The face plate has a window for a sensor assembly
disposed behind the window. The sensor assembly detects

the presence of a user near the soap dispenser and sends
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signals to activate the pump to supply liquid socap from
the reservoir through the socap dispensing tube. A shank

engages the base of the housing to secure the base end of

the housing to a surface.

[0014] A soap path retainer 1s disposed 1in the
interior of the housing between the Dbase end and the
spout end, with a generally cylindrical passageway
defined in the retainer between said ends. The
passageway is curved through more than 90 degrees between
the base end and the spout end, and preferably 1in the
range of 120 to 150 degrees. The soap path retainer may
be formed from complementary halves, as Dby plastic
injection molding techniques, with locking means provided
on the complementary halves to lock or secure the halves
to each other. The soap path retainer also has a sensor
base for receiving a sensor frame to support the sensor
assembly near the window in the face plate.

[0015] A shank adapter is disposed 1n the shank.
The shank adapter has a generally cylindrical passageway
defined through the adapter from the bottom end to the
top end. The bottom end of the soap path retainer has an
enlarged base portion with an opening defined therein for
inserting a locking ring, or the like, to secure the top
end of the shank adapter to the base portion of the soap
path retainer. The passageway through the shank adapter
and the passageway through the soap path retainer are
then in general axial alignment so that the elongated
soap dispensing tube can be inserted 1nto both
passageways. Preferably, the elongated tube 1is of
sufficient length that it extends just past the spout end
of the soap path retainer such that dispensed soap does
not remain at the spout end of the retainer or 1in the
passageway thereof. The soap reservoir and the pump may

be secured to the bottom end of the shank adapter.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0016] The features of the present 1invention which

are believed to be novel are set forth with particularity
in the appended claims. The invention, together with the
further objects and advantages thereof, may best be
understood by reference to the following description
taken in conjunction with the accompanying drawings, in
the figures 1in which 1like reference numerals 1dentify
like elements, and in which:

[0017] FIG. 1 1is a front elevational view of an
electronic soap dispenser constructed 1in accordance with
the present invention;

[0018] | FIG. 2 is an exploded view of the electronic
soap dispenser of FIG. 1 1illustrating the various
components thereof;

[0019] FIG. 3 1is a cross-sectional view of the
electronic soap dispenser of FIGS. 1 and 2 taken along
the section line 3-3 in FIG. 1;

[0020] FIG. 4 is an elevational view of a liquid
soap reservoir, including a pump 1in diagrammatic form,
for use in conjunction with the liquid soap dispenser of
FIGS. 1-3;

{00211} FIG. 5 is a side elevational view of a soap
path retainer that 1is disposed in the 1interior of the
liquid soap dispenser of the present invention;

[0022] FIG. 6 1is a front elevational view of the
soap path retainer shown in FIG. 5;

[0023] FIG. 7 1s a exploded view of the
complementary halves that together form the soap path
retainer shown in FIGS. 5 and 6;

[0024] FIG. 8 is front elevational view of one of

the halves of the soap path retainer shown in FIGS. 5-7;
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[0025] FIG. 9 1s a front elevational view of the
opposite half of the soap path retainer to that shown in
FIG. 8;

[0026] FIG. 10 1is a top plan view of a sensor
retaining frame for housing the sensor assembly near the

base of the soap path retainer, as also seen 1in FIG. 2;

and

[0027] FIG. 11 1is a cross-sectional view of the
sensor retaining frame of FIG. 10 taken along section
line 11-11 in FIG. 10 to illustrate the opposing arms

that secure the sensor retaining frame to the soap path

retainer.

DESCRIPTION OF THE PREFERRED EMBODIMENT
[0028] The present invention of an electronic soap

dispenser, generally designated 20, to dispense liquid

soap is shown in FIG. 1.

[0029] As can be seen in the exploded view of FIG.
2, soap dispenser 20 <consists of a plurality of
cooperating parts or components. A spout housing 22 1s
of generally curved or arcuate shape extending from a
base 24 to a frontal edge 26 that extends above and
forwardly with respect to the base Z24. Spout housing 22
has a generally open front that defines an 1internal
cavity 27. A threaded shank 28 engages corresponding
threads in the base 24 of spout housing 22, for
attachment of the spout assembly 20 to a sink or the
like, such as with a threaded nut from the underside of
the sink in a manner known to the art. A shank adapter
29 is received in the shank 28. A lower end 30 of shank
adapter 29 1is suited for receiving and holding a

reservoir of liquid soap, such as a reservoir 40 shown in

FIG. 4.
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[0030] A soap path retainer 32 has a generally
semicircular base portion 34 with an open slot 36 defined
in the front of the base portion 34, and an opposite soap
dispensing end 54, When the soap path retainer 32 1is
disposed 1in the 1internal cavity 27 of the spout housing
22, a retaining ring 38 may be 1inserted 1into slot 36 to
engage the upper end of shank adapter 29 to retain the
shank adapter 29 within the shank 28. Soap path
retainer 32 may be secured within the cavity 27 of spout
housing 22 by a threaded fastener, such as a set screw 52
or the like.

[0031] A sensor Dbase 42, for supporting and
retaining a sensor assembly 44, is disposed above the
base portion 34 of the soap path retainer 32. As can be
seen in FIG. 3, an electrical cable 46 extends from the
backside of sensor assembly 44 downwardly between the
shank 28 and the shank adapter 29 past the bottom end 30
of shank adapter 29. A groove 1s defined 1in the backside
of shank adapter 29 to provide a path for the cable 46
between shank 28 and shank adapter 29. Cable 46 1is
preferably a flat ribbon cable, such as the type commonly
used for telephone cords, and provides electrical paths
for providing power to sensor assembly 44 and for
receiving electrical signals from the sensor assembly 44.
Cable 46 terminates at an electrical connector 48, which
may be a standard connector of the RJ-11 type commonly
used for telephones. A boot 50, of rubber or the like,
may be used to keep connector 48 from becoming exposed to
moisture under the sink.

[0032] Electronic circuitry for receiving the sensor
signals from connector 48 and for activating the pump 41
to dispense liquid soap from the reservoir 40 1s known to
the art. For example, U.S. Patent No. 6,467,651

represents one embodiment of such circuitry.
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[0033] An access plate 56 is of generally curved or
arcuate shape encloses the front of spout housing 22 when
the soap path retainer 32 1is inserted into the cavity 27.
A window 58 provided in access plate 56 enables sensor
assembly 44 to sense the presence of a user’s hands in
proximity to the soap dispenser. A downwardly extending
spout portion 60, which 1is part of the throat plate, has
an aperture through which the soap dispensing end 54 of
soap path retainer 32 extends to deliver soap from the
soap dispenser. A threaded fastener 62 secures the face
plate 56 to the spout housing 22.

[0034] FIGS. 5 through 9 provide various views of
the structure of the soap path retainer assembly 32. As
illustrated in FIGS. 7-9, soap path retainer assembly 32
can be fabricated as two complementary halves 64 and 635.
For example, the soap path retainer halves 64-65 may be
fabricated from various plastic materials by plastic
injection molding or any other suitable techniques.
Halves 64-65 each define one-half of the semicircular
base portion 34, the slot 36, and the sensor base 42 to
which the sensor retainer frame attaches. Each of halves
64-65 also provide one-half of an elongated and curved
tube or channel 66 defined in the halves from the
semicircular base 34 to the socap dispensing end 54.
However, portions of the tube or channel 66 may also be
linear, such as that portion of the channel 66 defined 1in
the halves 64-65 near the base portion 34.

[0035] The soap path retainer halves 64-65 are
secured to each other when assembled or snapped together.
As seen in FIGS. 7 and 8, a plurality of locking tabs 68
project from the inner surface of soap path retalner half
65 and pass through apertures 69 defined through the
opposite half 64 to lock the halves 64-65 to each other.

A clasp 70 disposed along an opposite edge of soap
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retainer half 64 also passes over and locks over a tab 71
disposed along an edge of half 65 to provide additional
means of securing the halves 64-65 to each other. At the
same time, and elongated eyelet 72, which 1is disposed
inwardly on an edge of half 64, passes through an
aperture 73 that 1s disposed at a corresponding position
along an edge of half 65. Set screw 52 in FIG. 2 passes
through the eyelet 72 to secure the soap path retainer
32, including the two halves 64-65, 1n the spout housing
22 . One or more centering pegs 33 may be disposed on
the bottom surface of soap path retainer 32 to center the
soap path retainer with respect to the base 24 of the
spout housing 22.

[0036] Preferably, the passageway 66 1in soap path
retainer 32 curves through at least 90 degrees such that
soap 1s dispensed in a downward direction from the soap
dispensing end 54. Preferably, passageway 66 curves
through about 120 to 150 degrees, as measured from the
direction of the passageway at the base portion 34 to the
direction of the passageway 66 at the soap dispensing end
54.

[0037] A sensor retaining frame 74 in FIG. 10 has a
generally hollow interior to house the sensor assembly 44
shown in FIG. 2. As is known in the art, sensor assembly
44 transmits an infrared signal to sense the presence of
a user’s hands near the soap dispenser 20, and determines
the presence of the user’s hands by detecting reflected
signals. Such infrared sensors are also commonly used in
electronic faucets. As seen in FIG. 11, sensor retaining
frame 74 has a pair of opposing locking arms 76-77 to
engage and lock onto the sensor base 42 of the soap path
retainer 32.

[0038] When all of the components o©of the soap

dispenser 20 are assembled as shown 1in FIG. 3, a
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generally cylindrical channel or passageway 31 extending
longitudinally and axially through shank adapter 29 is in
generally axial alignment with the cylindrical passageway
66 extending lengthwise through the soap path retainer
32. The liquid soap reservoilir 40 has a flexible and
elongated dispensing tube 39 that may be o0of generally
circular cross-section that 1s of slightly smaller
diameter than that of passageways 31 and 66. Soap
dispensing tube 39 may thus be 1inserted upwardly through
passageways 31 and 66 with top of reservoir 40 then
secured to the bottom 30 of shank adapter 29.
Preferably, soap dispensing tube 39 1is of sufficient
length that it extends entirely through passageways 31
and 66 and just past the end 54 of the retainer 32 such
that soap residues are not left in passageway 66 or at
the soap dispensing end 54 of retainer 32. Soap
dispenser 20 may be mated with any appropriate 1liquid
soap reservoir 40 and pump 41, other than those shown 1in
FIG. 4.

[0039] While particular embodiments of the invention
have been shown and described, 1t will be obvious to
those skilled in the art that changes and modifications
may be made therein without departing from the invention

in its broader aspects.

10
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The inventlion claimed 1is:

1. A ligquid socap dispenser for mating with a liquid soap

reservoir, said reservolr having an elongated soap dispensing

tube extending from the reservoir, and a pump for pumpling
liquid soap through the soap dispensing tube, sald liquid soap
dispenser comprising:

a housing with a base end and a spout end; a shank for
engaging the housing and for securing the base end of the
housing to a surface;

a soap path retainer disposed 1n said housing, said soap
path retainer having a generally cylindrical passageway
extending from near the base end of the housing to the spout
end, said soap path retainer further comprising two
complementary halves that are mated together;

a shank adapter disposed in said shank, said shank
adapter having a generally cylindrical passageway defilned
therethrough, said shank adapter having a bottom end for
securing the ligquid socap reservoir to the soap dispenser;

sald passageway in the shank adapter and the passageway
in the socap path retainer 1n general alignment to receive the
elongated soap dispensing tube therein;

a sensor for detecting the presence of a user near the
soap dispenser and for sending signals to activate the pump to
supply liquid soap through the soap dispensing tube upon

detecting the presence of a user.

2. The liquid soap dispenser as claimed in accordance with
claim 1, said passégeway in the soap path retainer is curved

through more than 90 degrees.

3. The liquid soap dispenser as claimed in accordance with
claim 2, wherein the passageway in the soap path retailner 1is

curved 1n the approximate range of 120 to 150 degrees.

11
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4 . The liquid soap dispenser as claimed in accordance with
claim 1, wherein the two complementary halves of the soap path

retainer are formed from plastic.

5. The liquid soap dispenser as claimed 1n accordance with
claim 1, wherein said soap path retainer further comprises a
sensor base and a sensor housing for containing the sensor
therein, said sensor housing secured to the sensor base of the

soap path retailner.

6. The liquid scap dispenser as claimed 1n accordance with
claim 1, wherein said housing is generally curved from the

base end to the spout end.

7. The liquid soap dispenser as claimed 1n accordance with
claim 1, wherein said housing has an open front surface and a
face plate for covering the open front surface and for

providing access to the interior of said housing.

8. The liquid soap dispenser as claimed in accordance with

claim 7, wherein said face plate has a window for said sensor.

9. The liquid soap dispenser as claimed in accordance with

claim 1, wherein said soap path retainer has a base portion

with an aperture, said liquid soap dispenser further
comprising locking means disposed in said aperture for

securing a top end of the shank adapter to the soap path

retainer.

10. A liquid soap dispenser for mating with a liquid soap

reservolr, said reservoir having an elongated soap dispensing

tube extending from the reservoir, and a pump for pumping

12
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liquid socap through the soap dispensing tube, said liquid soap
dispenser comprising:

a housing with a base end and a spout end; a shank for
engaging the housing and for securing the base end of the
housing to a surface;

a soap path retainer disposed 1n said housing, said soap
path retainer having a generally cylindrical passageway
extending from near the base end of the housing to the spout
end, sald soap path retainer further comprising two
complementary halves that are secured together;

a shank adapter disposed 1n saild shank, said shank

adapter having a generally cylindrical passageway defined

therethrough, said shank adapter having a bottom end for
securing the liquid soap reservoir to the soap dispenser;

sald passageway 1n the shank adapter and the passageway
in the soap path retainer in general alignment to receive the
elongated soap dispensing tube therein;

a liquid soap reservolr with an elongated soap dispensing
tube extending from the reservoir;

sald elongated soap dispensing tube disposed in and
through the passageway 1n the shank adapter and the passageway
in the soap path retailner;

a pump for pumping liquid soap from the reservoir through
the elongated soap dispensing tube; and

a sensor for detecting the presence of a user near the
soap dispenser and for sending signals to activate the pump to
supply liquid socap through the socap dispensing tube upon

detecting the presence of a user.

11. The liquilid soap dispenser as claimed in accordance with

claim 10, said passageway in the soap path retainer is curved

through more than 90 degrees.

12. The liquid soap dispenser as claimed in accordance with

13
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claim 11, wherein the passageway in the soap path retailner 1is

curved 1in the approximate range of 120 to 150 degrees.

13. The liquid soap dispenser as clalmed 1n accordance with
claim 10, wherein the two complementary halves of the soap

path retainer are formed from plastic.

14. The ligquid soap dispenser as claimed 1n accordance with
claim 10, whereiln said soap path retainer further comprises a
base portion and a sensor housing for containing the sensor
therein, said sensor housing secured to the base portion of

the socap path retainer.

15. The ligquid soap dispenser as claimed in accordance with

claim 10, wherein said housing 1s generally curved from the

pbase end to the spout end.

16. The liquid soap dispenser as claimed in accordance with
claim 10, wherein said housing has an open front surface and a
face plate for covering the open front surface and for

providing access to the interior of said housing.

17. The ligquid soap dispenser as claimed in accordance with
claim 16, wherein said face plate has a window for said

SeIsor.

18. The liquid soap dispenser as claimed in accordance with
claim 10, wherein said soap path retainer has a base portion
with an aperture, said liquid socap dispenser further
comprising locking means disposed in said aperture for

securing a top end of the shank adapter to the socap path

retainer.

14
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