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Description
Technical Field

[0001] The present invention relates to an automatic
faucet which automatically discharges water from a water
spout based on the detection of a detection target using
an optical sensor, and specifically, to a fixing structure
of a tip section of an optical fiber.

Background Art

[0002] JP 2002-270889 A discloses an automatic
faucet according to the preamble of claim 1. In particular,
this document discloses an automatic faucet with an op-
tical sensor, wherein the sensor is connected via optical
fibers with its light emitting ball and light receiving ball
exposed on the middle of the spout pipe.

[0003] Now, an automatic faucet in a public toilet, a
lavatory or the like has been widely used which has an
optical sensor (hereinafter, simply referred to as a sen-
sor) that projects light from a light projection section pro-
vided in a tip section of a water spout pipe and then re-
ceives the reflected light from a detection target such as
the hand of a user or the like by a light receiving section
provided in the water spout pipe to detect the detection
target, and thus automatically discharges water based
on the detection using the sensor.

[0004] Generally, the sensor determines that there is
adetectiontargetwhen alightreceiving amountis greater
than the set threshold value.

[0005] Insuchanautomatic faucet, previously, in many
cases, the light projection section and the light receiving
section have been provided in the tip section of the water
spout pipe.

[0006] Meanwhile, in the automatic faucet of the relat-
ed art, a light emitting element such as an LED emitting
the light as the light projection section and the light re-
ceiving element such as a photodiode and a phototran-
sistor as the light receiving section have been placed in
the tip section of the water spout pipe, and a sensor cir-
cuit, which includes a light emitting drive circuit for emit-
ting the light using the light emitting element and a pho-
toelectric conversion circuit for converting the light re-
ceived by the light receiving element into an electric sig-
nal to perform the signal processing has been provided
in the tip section of the water spout pipe in the state of
being connected to the light emitting element and the
light receiving element.

[0007] Forexample, Patent Literature 1 and Patent Lit-
erature 2 disclose an automatic faucet which is formed
by providing the light emitting element, the light receiving
element, and the sensor including the sensor circuit in
the tip section of the water spout pipe.

[0008] However, as disclosed in Patent Literature 1
and Patent Literature 2, in the case of the automatic
faucet provided with the light emitting element, the light
receiving element, and the sensor including the sensor
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circuitin the tip section of the water spout pipe, the shape
of the tip section of the water spout pipe has been inev-
itably increased in size, and there has been a problem
in that the size of the overall water spout pipe is increased
along with this and the design is degraded.

[0009] In the related art, an automatic faucet has been
known in which a sensor main body including the light
emitting element and the light receiving element is placed
outside the water spout pipe, an optical fiber on the light
projection side to guide the light from the light emitting
element of the sensor main body and an optical fiber on
the light receiving side to guide the reflected light from
the detection target to the light receiving element are
passed inside an inner part of the water spout pipe up to
the tip section of the water spout pipe, so that the light
projection section is formed in the tip of the optical fiber
on the light projection side and the light receiving section
is formed in the tip of the optical fiber on the light receiving
side, respectively.

[0010] Forexample, Patent Literature 3 and Patent Lit-
erature 4 disclose this type of automatic faucet using op-
tical fiber.

[0011] Inthis manner, in a case where the sensor main
body is placed outside the water spout pipe, the optical
fibers are passed inside the water spout pipe up to the
tip section of the water spout pipe, and the light projection
section and the light receiving section are configured in
the tips of the optical fibers, it is possible to reduce the
size of the water spout pipe compared to a case of pro-
viding the sensor main body in the tip section of the water
spout pipe.

[0012] However, in a case of configuring the light pro-
jection section and the light receiving section in the tips
of the optical fibers passed into the water spout pipe, a
fixing structure of the tip section of each of the optical
fiber on the light projection side and the optical fiber on
the light receiving side becomes a problem.

[0013] Depending on the fixing structure, the assem-
bling work of the tip section of the optical fiber to the water
spout pipe, and a work when removing the tip section of
the optical fiber from the water spout pipe to perform the
maintenance work become difficult, and the tip section
of the water spout pipe is increased in size depending on
[0014] However, Patent Literature 3 and Patent Liter-
ature 4 do not specifically disclose the fixing structure of
the tip section of the optical fiber.
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[0015]
[Patent Literature 1] JP-A-2009-133103
[Patent Literature 2] JP-A-2002-70096
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Summary
Technical Problem

[0016] It is an object to provide an automatic faucet
which is able to easily fix and separate each tip section
of the optical fiber on the light projection side and the
optical fiber on the light receiving side for configuring the
light projection section and the light receiving section,
which is able to have satisfactory workability when as-
sembling the tip section of the optical fiber and workability
during maintenance, and which is able to maintain the
tip section of the water spout pipe in a small size.

Solution to Problem

[0017] The above problem is solved by providing an
automatic faucet according to claim 1. A preferred em-
bodiment of the invention is defined in claim 2.

Effects

[0018] As mentioned above, a fitting convex section is
provided in one of the outer surface of the tip section of
each of the optical fiber on the light projection side and
the optical fiber on the light receiving side and a fiber
holding section of the outer surface of the cylindrical wa-
ter spout member forming the water spout of the tip of
the water path in the water spout pipe, a fitting concave
section corresponding to that is provided on the other
thereof, and the tip sections of the optical fibers are fixed
in a positioned state based on the concave-convex fitting
of the fitting convex section and the fitting concave sec-
tion. Accordingly, itis easily possible to fix each tip section
of the

optical fiber on the light projection side and the optical
fiber on the light receiving side to the tip section of the
water spout pipe via the water spout member by the con-
cave-convex fitting and also the release of the fixing is
easy, and thusiitis possible to perform the work with good
workability when assembling the tip section of the optical
fibers to the water spout pipe, and also the fixing release
thereof is easy, so that it is also possible to perform the
work with good workability when detaching and maintain-
ing the top section of the optical fibers from the water
spout pipe.

[0019] Inthe presentteachings, itis possible to directly
fix the tip section of each of the optical fiber on the light
projection side and the optical fiber on the light receiving
side to the water spout member, so that it is possible to
reduce the size of the tip section of the water spout pipe
compared to case that the tip section of the optical fiber
on the light projection side including the light projection
section and the tip section of the optical fiber on the light
receiving side including the light receiving section is as-
sembled in advance as a unit and it is fixed in the state
of the unit to the tip section of the water spout pipe.
[0020] In the present teachings, a cover that covers
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the fixing section of the tip sections of the optical fibers
to the outer surface of the water spout member is includ-
ed. In this way, the tip sections of the optical fibers can
be interposed between the water spout member and the
cover, and the tip sections of the optical fibers can be
fixed more good to the water spout member.

[0021] Inthe presentteachings, afitting convexsection
is provided in one of the outer surface of the tip section
of each of the optical fiber on the light projection side and
the optical fiber on the light receiving side and a fiber
holding section of the cover fixed to the water spout mem-
ber in a state of covering the outer surface of the water
spout member, a fitting concave section corresponding
to that is provided on the other thereof, and the tip sec-
tions of the optical fibers are fixed in a positioned state
based on the concave-convex fitting of the fitting convex
section and the fitting concave section (the third aspect
of the invenion).

[0022] In this case, it is also possible to perform the
work with good workability when assembling the respec-
tive tip sections of the optical fibers to the tip section of
the water spout pipe and maintaining, and the tip section
of the water spout pipe can be reduced in size.

[0023] In this case, the fiber holding section may be
provided at an inner surface of the cover.

[0024] In this way, the tip sections of the optical fibers
can be interposed between the cover and the water spout
member, and the tip sections of the optical fibers can be
fixed more good.

[0025] In this case, the fiber holding section may be a
groove and the tip sections of the respective optical fibers
can be fixed to the groove in the fitted state.

[0026] In this way, the tip sections of the respective
optical fibers can be more easily fixed to the water spout
member, and thus can be fixed to the tip section of the
water spout pipe.

[0027] In addition, binding force to the respective tip
section can be increased and the fixing strength can be
increased.

[0028] Furthermore, since the tip sections of the re-
spective optical fibers are fitted into the inner section of
the groove, so that the light projection section and the
light receiving section can be protected in the groove,
and thus the tip sections of the respective optical fibers
can be fixed into the water spout member or the coverin
the housed state, so that the tip section of the water spout
pipe can be more effectively reduced in size.

[0029] In this case, the groove can be provided, with
respect to the water spout member or the cover, in a
shape extending from the end of the water spout pipe
base end side up to the end of the tip side.

[0030] According to an aspect, holding grooves for the
optical fibers are provided on both of the outer surface
of the water spout member and the inner surface of the
cover in a state of facing each other, the tip sections of
the optical fibers are fitted into the grooves, a fitting con-
vex section is provided in one of the outer surface of the
tip sections of the optical fibers and the inner surfaces of
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the grooves, a fitting concave section is provided in the
other thereof and are fitted by the concave-concave fit-
ting, and the tip sections of the optical fibers are fixed in
apositioned state. Thus, the tip sections of the respective
optical fibers can be effectively bound to the inner por-
tions of the grooves, and it is possible to further increase
the positioning function and the fixing function to the tip
sections of the respective optical fibers.

[0031] Furthermore, it is possible to cover the tip sec-
tions of the respective optical fibers including the light
receiving section by the water spout member and the
cover, and thus the protective function of the respective
tip section can be increased.

[0032] The tip sections of the respective optical fibers
can be placed and fixed in the straight line shape to be
parallel to a pipe axis of the water spout pipe. In this way,
the thickness of the water spout member and the cover
can be reduced compared to a case of obliquely fixing
of the tip sections of the optical fibers, and thus the tip
section of the water spout pipe can be reduced in size.

Brief Description of Drawings
[0033]

FIG. 1is an overall view of an automatic faucet in an
embodiment.

FIG. 2 is a longitudinal cross-sectional view of a wa-
ter spout pipe in the embodiment.

FIG. 3 is a cross-sectional view of a major part of a
tip section of the water spout pipe inthe embodiment.
FIG. 4 is a view of a water spout unit in the embod-
iment.

FIG. 5 is a view of the water spout unit in the em-
bodiment in a state before being assembled to the
water spout pipe.

FIG. 6 is a view of another embodiment.

Description of Embodiments

[0034] Next, embodiments will be described based on
the drawings.

[0035] InFIG. 1, reference numeral 10 is an automatic
faucet of the present embodiment, and reference numer-
al 12 is a water spout pipe in the automatic faucet 10.
Herein, the water spout pipe 12 is made of metal.
[0036] The water spout pipe 12 is installed in the form
of standing from a counter (an attachment base) 14, an
upper section has a goose neck shape that is inverted
U-shaped, and a tip face thereof extends forward and
obliquely downward with respect to the user.

[0037] Asshownin Figs. 1 and 2, the water spout pipe
12 is formed with a substantially elliptical opening 16 cor-
responding to the cross-sectional shape of the water
spout pipe 12 at the tip thereof.

[0038] As shown in FIG. 2, the water spout pipe 12
integrally has a seating section 18 and an inserting pipe
20 extended downward from the seating section 18 at

10

15

20

25

30

35

40

45

50

55

the base end side thereof.

[0039] The inserting pipe 20 is inserted into an attach-
ment hole 22 of the counter 14 and is projected up to the
underside of the counter 14, and a fixing nut 26 is screwed
into a male screw section 24 provided on the outer cir-
cumferential surface thereof.

[0040] The waterspoutpipe 12 is attached to the coun-
ter 14 by seating the seating section 18 on the upper
surface of the counter 14, in a state of interposing the
counter 14 from both sides of the upper and lower sides
via packing 28 and 30 by the seating section 18 and the
fixing nut 26.

[0041] InFIG. 1, reference numeral 32 is a main body
functioning section placed under the counter 14, refer-
ence numeral 34 is a functioning section box of the main
body functioning section 32, and an electromagnetic
valve 36 is accommodated therein.

[0042] The electromagnetic valve 36 is a valve which
opens and closes a water supply path supplying water
from a water supply source pipe to a water spout 58 (FIG.
2) described later, and a lower end of a water supply tube
38 is connected to the electromagnetic valve 36 via a
joint 40.

[0043] The water supply tube 38 is a member that
forms a part of the water supply path, is extended upward
from the functioning section box 34, and enters into the
water spout pipe 12 through an opening 42 of the base
end (a lower end) of the water spout pipe 12, as shown
in FIG. 2.

[0044] The water supply pipe 38 further extends the
inner section of the water spout pipe 12 up to the tip
section thereof.

[0045] Additionally, in this example, since the water
supply tube 38 is a tube which has flexibility, here it is
formed from polyurethane resin.

[0046] Incidentally, in FIG. 1, reference numeral 44 in-
dicates a stopcock.

[0047] In the inner section of the functioning section
box 34, a control section 46 including a microcomputer
as a main component, and a sensor main body 48 con-
figuring a main component of an optical sensor (herein-
after, easily referred to as a sensor) are accommodated.
[0048] The control section 46 operates and controls
the electromagnetic valve 36, opens the electromagnetic
valve 36 based on the detection of the detection target
using the sensor, and closes the electromagnetic valve
36 when the sensor does not detect the detection target.
[0049] The sensor main body 48 has a light emitting
element such as an LED that emits light (herein, infrared
light), alight receiving element such as a phototransistor,
and a sensor circuit which includes a light emitting driving
circuit that performs the light emitting using the light emit-
ting element, and a photoelectric conversion circuit that
converts the light received by the light receiving element
into the electric signal and processes the signal.

[0050] An optical fiber 80 (see FIG. 4) on the light pro-
jection side is projected from the light emitting element
of the sensor main body 48, and an optical fiber 82 on
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the light receiving side is extended from the light receiving
element.

[0051] The optical fiber 80 on the light projection side
and the optical fiber 82 on the light receiving side are
bundled into one.

[0052] InFIG. 1, reference numeral 50 indicates a fiber
optical cord that is bundled into one.

[0053] The optical fiber 80 on the light projection side
and the optical fiber 82 on the light receiving side extend-
ed from the sensor main body 48 enter into the water
spout pipe 12 through the opening 42 of the base end of
the water spout pipe 12. And, they are extended up to
the tip end section thereof in the water spout pipe 12.
[0054] As shown in FIG. 3, a water spout member 52
is housed in the inner section of the tip section of the
water spout pipe 12.

[0055] In the present example, the water spout mem-
ber 52 is made of resin (herein, POM resin (polyacetal
resin)), and thus has a substantially elliptical cylindrical
shape corresponding to the shape of the tip section of
the water spout pipe 12 as a whole.

[0056] The water spout member 52 integrally includes
an elliptical insertion section 54 in the right end side of
the drawings. The insertion section 54 is pressed into the
water supply tube 38, and then the insertion section 54
is connected and fixed to the water supply tube 38 by a
band-shaped tightening member 56 that tightens the wa-
ter supply tube 38 from the outer circumferential surface.
[0057] As shown in Figs. 4 and 5, the opening of the
tip of the water spout member 52 configures the water
spout 58 as the tip of the water path in the spout pipe 12,
and a discharging end member 60, which causes the
water flow to pass therethrough and controls the dis-
charging pattern of the water discharge from the water
spout 58, is placed in the water spout 58.

[0058] Specifically, the discharging end member 60
has a cylindrical shape in which a cross-sectional shape
is a flattened elliptical shape, the discharging end mem-
ber 60 is inserted to be the state of being fitted into the
water spout member 52 forming the cylindrical shape and
is held in the water spout member 52 in a position which
is slightly inside of the water spout 58.

[0059] The discharging end member 60 in the present
embodiment rectifies and discharges the flow of water
sent through the water supply tube 38. That is, the dis-
charging pattern of the water discharge is set to the rec-
tifying water discharge a bundle.

[0060] However, itis possible to discharge water sent
through the water supply tube 38 as foam flow mixed with
air bubbles or as a shower flow. Otherwise, the water
discharge can be discharged by other various patterns.
[0061] Inthe presentembodiment, the discharging end
member 60 and the water spout member 52 are com-
monly fixed to the water spout pipe 12 in the fixing hole
68, by the fixing member 67 shown in FIG. 3.

[0062] The fixing member 67 is a member of a circular
push button type, and integrally has a circular outer cir-
cumferential wall member 70, a firstfitting convex section
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71 standing from the center section thereof, and a second
fitting convex section 72 of a small diameter projected
upward from the upper end of the first fitting convex sec-
tion 71. The fixing member 67 is attached to the water
spout pipe 12 in the state of fitting the second fitting con-
vex section 72 to a fitting hole 74 of the discharging end
member 60, fitting the first fitting convex section 71 to a
penetrated fitting hole 76 of the water spout member 52,
and fitting the outer circumferential wall section 70 to the
circular fixing hole 68 of the water spout pipe 12, and
thus the fixing member 67 is fixed in the state of position-
ing the discharging end member 60 and the water spout
member 52 in the water spout pipe 12.

[0063] Additionally, as shown in FIG. 3(B), the fixing
member 67 has a pair of left and right claws 78 when
viewed from front and thus is stopped to the water spout
pipe 12 by engaging the claws 78 with the edge section
of the fixing hole 68.

[0064] In FIG. 4, reference numeral 62 is a light pro-
jection section, and reference numeral 64 is a light re-
ceiving section. The light projection section 62 and the
light receiving section 64 are constituted by the optical
fiber 80 on the light projection side and the optical fiber
82 on the light receiving side, respectively.

[0065] Furthermore, the light projection section 62 is
equipped with a lens 84 for giving directionality to the
projected light.

[0066] In the present embodiment, the sensor is con-
figured by the sensor main body 48 shown in FIG. 1, and
the light projection section 62 and the light receiving sec-
tion 64 configured by the tip section of the extended op-
tical fibers 80 and 82. When the sensor detects a detec-
tion target, normally, a hand inserted by a user, the elec-
tromagnetic valve 36 is opened under the control using
the control section 46, and water is automatically dis-
charged from the water spout 58 of FIG. 3.

[0067] Meanwhile, when the user retracts their hand
and is away from the detection area by the sensor, the
sensor does not detect the hand, the electromagnetic
valve 36 is closed under the control of the control section
46, and the water discharge from the water spout 58 is
stopped.

[0068] The respective tip section of the optical fiber 80
on the light projection side and the optical fiber 82 on the
lightreceiving side shownin FIG. 4 are integrally provided
with an annular fitting convex section 86 for fixing the tip
sections of the respective optical fibers 80 and 82 to the
water spout member 52 in the positioned state.

[0069] On the outer surface of one water spout mem-
ber 52, specifically, on the upper surface of FIG. 4, a
deep holding groove 92A as a fiber holding section of the
optical fiber 80 on the light projection side and a deep
holding groove 94A as a fiber holding section of the op-
tical fiber 82 on the light receiving side are provided in a
shape extended in the axial direction of the respective
optical fibers 80 and 82 so as to be parallel to the pipe
axis of the water spout pipe 12. Most of the respective
lower sides of the optical fibers 80 and 82 in the drawing
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are fitted into the holding grooves 92A and 94A.

[0070] Herein, the respective holding grooves 92A and
94A are extended in a straight line shape from the end
of the right end in the drawing of the water spout member
52, that is, the base end side of the water spout pipe 12
to the left end in the drawing, that is, the end of the tip
side of the water spout pipe 12.

[0071] Moreover, the front end of the left side of the
holding groove 92A in the drawing is a light projection
window 100 with a U-like notch shape, and the front end
of the left side of the holding groove 94A in the drawing
is a light receiving window 102 with a U-like notch shape.
[0072] Moreover, the light projection section 62 and
the light receiving section 64 are fitted downward into the
light projection window 100 and the light receiving win-
dow 102inthe drawing so thatthe tips thereof are aligned.
[0073] The holding grooves 92A and 94A are provided
with the fitting concave section 96A and 98A correspond-
ing to the fitting convex sections 86 of the optical fibers
80 and 82, respectively. The tip sections of the optical
fibers 80 and 82 fitted into the respective holding grooves
92A and 94A are axially positioned and fixed by the con-
cave-convex fitting between the fitting convex section 86
and the fitting concave section 96A and 98A in the holding
grooves 92A and 94A.

[0074] That s, the respective tip section of the optical
fibers 80 and 82 are positioned and fixed in the left-light
direction in the drawing perpendicular to the axes of the
respective optical fibers 80 and 82 and the axial direction,
by restriction using the holding grooves 92A and 94A and
the concave-convex fitting between the fitting convex
section 86 and the fitting concave sections 96A and 98A.
[0075] In FIG. 4, reference numeral 90 is a cover that
covers the outer surface of the water spout member 52,
specifically, the upper surface thereof, and the cover 90
is also made of the same resin material as the water
spout member 52.

[0076] The cover 90 is integrally formed with a pair of
curved elastic arms 104, and the cover 90 is assembled
to the water spout member 52, by elastically engaging
the claws 106 of the tips of the pair of elastic arms 104
with the corresponding engaging protrusion 108 of the
water spout member 52.

[0077] Inthe presentembodiment, onthe inner surface
of the cover 92, a shallow holding groove 92B for the
optical fiber 80 on the light projection side as the fiber
holding section, and a shallow holding groove 94B for
the optical fiber 82 on the light receiving side are provided
in the state of vertically facing the holding grooves 92A
and 94A corresponding to the water spout member 52.

[0078] The holding grooves 92B and 94B are also
formed with fitting concave section 96B and 98B, respec-
tively, corresponding to the fitting convex section 86 of
the optical fiber 80.

[0079] However, the fitting concave section 96B and
98B of the cover 90 side have shallow depths compared
to the fitting concave section 96A and 98A of the water
spout member 52 side.
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[0080] According to the combination of the inner sides
of the holding groove 92A of the water spout member 52
side and the holding groove 92B of the cover 90 side,
continuous groove spaces with a circular cross-sectional
shape as a whole is formed corresponding to the cross-
sectional shape of the optical fiber 80, as shown in FIG.
3(B).

[0081] Similarly, According to the combination of the
inner sides of the holding groove 94A of the water spout
member 52 side and the holding groove 94B of the cover
90 side, groove spaces with a circular cross-section as
a whole is formed corresponding to the cross-sectional
shape of the optical fiber 82.

[0082] Thatis, in the present embodiment, both of the
outer surface of the water spout member 52 and the inner
surface of the cover 90 are formed with the holding
grooves as the fiber holding section, they cooperate with
each other to hold the tip sections of the optical fibers 80
and 82 in the positioned state.

[0083] Further, the respective tip sections of the optical
fiber 80 on the light projection side and the optical fiber
82 on the light receiving side, in which most of the lower
side thereof is fitted to the deep holding grooves 92A and
94A of the water spout member 52 and a remaining upper
part (a small part) is fitted to the holding grooves 92B and
94B of the cover 90, are interposed between the water
spoutmember 52 and the cover 90 in the holding grooves
92A, 92B, 94A and 94B and are also restricted in a up-
down diretion in FIG. 3(B). The respective tip section of
the respective fibers 80 and 82 are fixed in the positioned
state in either direction.

[0084] Therefore, the light projections section 62 and
the light receiving section 64 are correctly positioned in
a set position, and thus the detection target is precisely
detected by the light projection and the light reception.
[0085] Incidentally, the holding groove may be provid-
ed only on the water spout member 52 side, and the
respective tip section of the optical fibers 80 and 82 may
be held in the positioned state only on the water spout
member 52 side.

[0086] Additionally, each of the holding groove 92A of
the water spout member 52 side and the holding groove
92B of the cover 90 side is provided with concave section
110A and 110B for accommodating the lens 84 of the
light projections section 62, respectively.

[0087] Further, as shown in FIG. 3(B), the water spout
member 52 is assembled inside of the tip section of the
water spout pipe 12 in the fitting state together with the
cover 90, and the water spout member 52 is fixed in the
pipe axis direction of the water spout pipe 12 and in a
direction perpendicular to the pipe axis in the fitted state,
by the fixing member 67 mentioned above.

[0088] Additionally, in the present embodiment, it is
possible to consider that reference numeral 52 is a main
body of the water spout member, the water spout member
is vertically divided into the main body and the cover 90,
and the tip sections of the optical fibers 80 and 82 are
interposed therebetween and are embedded into the wa-
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ter spout member.

[0089] According to the present embodiment as men-
tioned above, the respective tip sections of the optical
fiber 80 on the light projection side and the optical fiber
82 on the light receiving side can be easily fixed to the
tip section of the water spout pipe 12 via the water spout
member 52 and also the release of the fixing thereof is
easy, and thusiitis possible to perform the work with good
workability when assembling the tip sections of the opti-
cal fibers 80 and 82 to the water spout pipe 12, and also
the fixing release thereofis easy, so thatitis also possible
to perform the work with good workability when detaching
and maintaining the tip sections of the optical fibers 80
and 82 from the water spout pipe 12.

[0090] Additionally, in the present embodiment, the re-
spective tip section of the optical fiber 80 on the light
projection side and the optical fiber 82 on the light receiv-
ing side are independently and directly fixed to the water
spout member 52, respectively, so that it is possible to
reduce the size of the tip section of the water spout pipe
12 compared to case that the tip section of the optical
fiber 80 on the light projection side including the light
projection section 62 and the tip section of the optical
fiber 82 on the light receiving side including the light re-
ceiving section 64 are assembled in advance to configure
aunitand itis fixed in the state of the unit to the tip section
of the water spout pipe 12.

[0091] Additionally, in the present embodiment, since
the tip sections of the optical fibers 80 and 82 are fixed
so as to be interposed between the water spout member
52 and the cover 90, the tip sections of the optical fibers
80 and 82 can be firmly fixed.

[0092] Additionally, the tip sections of the respective
optical fibers 80 and 82 can be protected in the inner
section of the holding grooves 92A, 92B, 94A and 94B,
and the tip sections of the respective optical fibers 80
and 82 can be fixed in the state of being housed in the
inner section of the water spout member 52 and the cover
90, and thus the tip section of the water spout pipe 12
can be effectively miniaturized.

[0093] The tip sections of the respective optical fibers
80 and 82 are placed and fixed to be parallel to the pipe
axis of the water spout pipe 12, so that, as compared to
a case of obliquely fixing the tip sections of the optical
fibers 80 and 82, the thickness of the water spout member
52 and the cover 90 can be thin, and the tip section of
the water spout pipe 12 can be miniaturized.

[0094] The present embodiment has been described
in detail, and but this shows only an example.

[0095] For example, in the present teachings, as
shown in FIG. 6, itis also possible that the holding groove
on the side of the water spout member 52 is not provided,
deep holding grooves 92B and 94B are provided only on
the inner surface of the cover 90 fixed to the water spout
member 52, and thus the respective tip section of the
optical fiber 80 on the light projection side and the optical
fiber 82 on the light receiving side are fitted thereto and
is held only by the cover 90 side.
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[0096] Additionally, it is also possible that the holding
groove is provided on the outer surface of the cover 90,
and the fiber holding sectionis provided by a shape other
than the groove.

[0097] Furthermore, in the embodiment mentioned
above, the fitting convex section is provided on the side
of the tip section of the optical fiber, the fitting concave
section is provided on the side of the cover of the water
spout member, and they are fitted to each other by the
concave-convex fitting. However, on the contrary, it is
also possible that the fitting concave section may be pro-
vided on the side of the tip section of the optical, and the
fitting convex section is provided on the sides of the water
spout member and the cover, and they are fitted to each
other in the concave-convex fitting.

[0098] Inaddition, another aspectof the present teach-
ings can be configured by aspects added with various
modifications in the scope of the appended claims.
[0099] The present teachings have been described in
detail or with reference to specific embodiments, but it
will be appreciated by those skilled in the art that various
modifications and alterations can be added without de-
parting from the scope of the present invention as defined
by the appended claims.

Reference Signs List
[0100]

10: automatic faucet

12: water spout pipe

52: water spout member

58: water spout

62: light projection section

64: light receiving section

80, 82: optical fiber

86: fitting convex section

90: cover

92A, 92B, 94A, 94B: holding groove
96A, 96B, 98A, 98B: fitting concave section

Claims

1. An automatic faucet (10) discharging water from a
water spout (58) based on the detection of a detec-
tion target using an optical sensor (48),
the automatic faucet (10) comprises
a water spout pipe (12);

a water spout member (52) that is housed in an inner
section of a tip section of the water spout pipe (12),
an opening of the tip of the water spout member (52)
configuring the water spout (58) as the tip of the water
path in the water spout pipe (12);

a light projection section (62) having a first optical
fiber (80) that guides light from a light emitting ele-
ment; and

a light receiving section (64) having a second optical
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fiber (82) that guides a reflected light from a detection
target to a light receiving element;

wherein the first optical fiber (80) has a first fitting
convex section (86), and the second optical fiber (82)
has a second fitting convex section (86),
characterized in that the water spout member (52)
has a first fitting concave section (96A) fitted to the
first fitting convex section (86) and a second fitting
concave section (98A) fitted to the second fitting con-
vex section (86), and

the automatic faucet (10) further comprises

a cover (90) that covers the water spout member
(52), the cover having a third fitting concave section
(96B) which is fitted to the first fitting convex section
(86) of the first optical fiber (80) provided in the water
spout member (52), and a fourth fitting concave sec-
tion (98B) which is fitted to the second fitting convex
section (86) of the second optical fiber (82) provided
in the water spout member (52),

wherein the inner surface of the cover (92) is provid-
ed with a shallow holding groove (92B) for the first
optical fiber (80) on the light projection side as a fiber
holding section and a shallow holding groove (94B)
for the second optical fiber on the light receiving side
as a fiber holding section, wherein the holding
grooves (92B, 94B) are formed with the third and
fourth fitting concave sections (96B, 98B), respec-
tively.

The automatic faucet (10) according to claim 1,
wherein

on the outer surface of the water spout member (52),
holding grooves (92A, 94A) for holding the first op-
tical fiber (80) and the second optical fiber (82) in
parallel to a pipe axis of the water spout pipe (12)
are provided.

Patentanspriiche

1.

Automatischer Wasserhahn (10), der Wasser aus
einem Wasserauslass (58) basierend auf der Erfas-
sung eines Erfassungsziels unter Verwendung eines
optischen Sensors (48) ausstoft,

bei dem der automatische Wasserhahn (10)

ein Wasserauslassrohr (12),

ein Wasserauslassbauteil (52), das in einem inneren
Abschnitt eines Spitzenabschnitts des Wasseraus-
lassrohrs (12) aufgenommen ist, bei dem eine Off-
nung der Spitze des Wasserauslassbauteils (52)
den Wasserauslass (58) als die Spitze eines Was-
serweges in dem Wasserauslassrohr (12) konfigu-
riert,

einen Lichtprojektionsabschnitt (62), der eine erste
optische Faser (80) aufweist, die Licht von einem
Lichtsendeelement leitet, und

einen Lichtempfangsabschnitt (64) aufweist, der ei-
ne zweite optische Faser (82) aufweist, die ein re-
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flektiertes Licht von einem Erfassungsziel zu einem
Lichtempfangselement leitet,

bei dem die erste optische Faser (80) einen ersten
konvexen Passabschnitt (86) aufweist, und die zwei-
te optische Faser (82) einen zweiten konvexen Pas-
sabschnitt (86) aufweist,

dadurch gekennzeichnet, dass das Wasseraus-
lassbauteil (52) einen ersten konkaven Passab-
schnitt (96A), der auf den ersten konvexen Passab-
schnitt (86) gepasst ist, und einen zweiten konkaven
Passabschnitt (98A) aufweist, der auf den zweiten
konvexen Passabschnitt (86) gepasst ist, und

der automatische Wasserhahn (10) ferner

eine Abdeckung (90) aufweist, die das Wasseraus-
lassbauteil (52) abdeckt, bei dem die Abdeckung ei-
nen dritten konkaven Passabschnitt (96B), der auf
den ersten konvexen Passabschnitt (86) der ersten
optischen Faser (80) gepasst ist, die in dem Was-
serauslassbauteil (52) vorgesehen ist, und einen
vierten konkaven Passabschnitt (98B) aufweist, der
auf den zweiten konvexen Passabschnitt (86) der
zweiten optischen Faser (82) gepasst ist, die in dem
Wasserauslassbauteil (52) vorgesehen ist,

bei dem die Innenoberflache der Abdeckung (92) mit
einer flachen Haltenut (92B) fiir die erste optische
Faser (80) auf der Lichtprojektionsseite als ein Fa-
serhalteabschnitt und einer flachen Haltenut (94B)
fiir die zweite optische Faser auf der Lichtempfangs-
seite als ein Faserhalteabschnitt vorgesehenist, bei
dem die Haltenuten (92B, 94B) mit dem dritten bzw.
dem vierten konkaven Passabschnitt (96B, 98B)
ausgebildet sind.

Automatischer Wasserhahn (10) nach Anspruch 1,
bei dem

auf der AuRenoberflache des Wasserauslassbau-
teils (52) Haltenuten (92A, 94A) zum Halten der ers-
ten optischen Faser (80) und der zweiten optischen
Faser (82) parallel zu einer Rohrachse des Wasser-
auslassrohrs (12) vorgesehen sind.

Revendications

Robinet automatique (10) évacuant de I'eau a partir
d’un bec verseur d’eau (58) sur la base de la détec-
tion d’une cible de détection utilisant un capteur op-
tique (48),

le robinet automatique (10) comprenant

une conduite de bec verseur d’eau (12)

un élémentbec verseur d’eau (52) quiloge dans une
partie interne d’une partie embout de la conduite de
bec verseur d’eau (12), une ouverture de I'embout
de I'élément bec verseur d’eau (52) donnant au bec
verseur d’eau (58) la configuration de I'extrémité de
la voie d’eau dans la conduite de bec verseur d’eau
(12);

une partie projection de lumiéere (62) possédant une
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premiere fibre optique (80) qui guide la lumiére éma-
nant d’un élément électroluminescent ; et

une partie réception de lumiéere (64) possédant une
seconde fibre optique (82) qui guide une lumiére ré-
fléchie d’une cible de détection vers un élément ré-
cepteur de lumiére ;

dans lequel la premiére fibre optique (80) posséde
une premiére partie convexe d’ajustement (86) et la
seconde fibre optique (82) posséde une deuxieme
partie convexe d’ajustement (86),

caractérisé en ce que I'élément bec verseur d’eau
(52) posséde une premiére partie concave d’ajuste-
ment (96A) ajustée sur la premiére partie convexe
d’ajustement (86) et une deuxiéme partie concave
d’ajustement (98A) ajustée sur la deuxiéme partie
convexe d’ajustement (86), et

le robinet automatique (10) comprenant en outre
un cache (90) qui couvre I'élément bec verseur d’eau
(52), le cache possédant une troisieme partie con-
cave d’ajustement (96B) qui est ajustée sur la pre-
miére partie convexe d’ajustement (86) de la pre-
miére fibre optique (80) prévue dans I'élément bec
verseur d’eau (52), et une quatriéme partie concave
d’ajustement (98B) qui est ajustée sur la deuxieme
partie convexe d’ajustement (86) de la seconde fibre
optique (82) prévue dans I'élément bec verseur
d’eau (52),

dans lequella surface interne du cache (92) est pour-
vue d’'une rainure de maintien peu profonde (92B)
destinée a la premiére fibre optique (80) cété pro-
jection de lumiére et servant de partie porte-fibre et
d’une rainure de maintien peu profonde (94B) des-
tinée a la seconde fibre optique coté réception de
lumiére et servant de partie porte-fibre, dans lequel
les rainures de maintien (92B, 94B) sont formées
avec les troisieme et quatriéme parties concaves
d’ajustement (96B, 98B), respectivement.

Robinet automatique (10) selon la revendication 1,
dans lequel

sur la surface externe de I'élément bec verseur d’eau
(52) sont prévues des rainures de maintien (92A,
94A) destinées a maintenir la premiere fibre optique
(80) et la seconde fibre optique (82) parallelement a
un axe de conduite de la conduite de bec verseur
d’eau (12).
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FIG.2
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FIG.5
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