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(54) BATHTUB SYSTEM

(57) Problem:
The object of first aspect of the present invention is to

provide a finely tuned comfort to a user of a bathtub by
combining: a hot/cool water stream generating unit con-
figured to generate a hot or cool water stream inside
pooled hot or cool water, which has been already pooled
in the bathtub, by supplying hot or cool water into the
bathtub; and a vibration generating unit configured to
generate a vibration in the pooled hot or cool water
without supplying hot or cool water into the bathtub.

Solution:
The first aspect of the present invention is a bathtub

system including: a bathtub inwhich hot or coolwater can
be pooled; a hot/cool water stream generating unit pro-
vided in the bathtub, the hot/cool water stream generat-
ing unit being configured to generate a hot or cool water
stream inside pooled hot or cool water, which is to have
been already pooled in the bathtub, by supplying hot or
cool water into the bathtub; and a vibration generating
unit provided in the bathtub, the vibration generating unit
being configured to generate a vibration in the pooled hot
or cool water without supplying hot or cool water into the
bathtub.
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Description

Technical Field

[0001] The present invention pertains to a bathtub
system.

Background Art

[0002] It has been known to install one or more speak-
ers in a bathtub so that a user of the bathtub can enjoy
music while taking a bath. For example, JP-A-
H3(1991)‑15423 (Patent Document 1) has proposed to
fix a sound sourceunit to aback side surfaceof a bathtub.
JP-A‑2006‑128970 (Patent Document 2) has disclosed
that a sound generator (speaker) for a pooled water area
in a bathtub and a sound generator (speaker) for a space
area above the pooled water area are controlled sepa-
rately.
[0003] It has alsobeen found that by supplyinga flowof
hot or cool water into a bathtub (to a certain extent
vigorously), a stream of hot or cool water can be gener-
ated insidepooledhot or coolwater that hasbeenalready
pooled in the bathtub, and that such a stream of hot or
cool water produces hydraulic stimulation which can
provide comfort to a user of the bathtub. This has already
beenmarketed ("Koshirakuyu" (whichmeans ’waist com-
fortable hot water’) or "Hydro Hands" by TOTO LTD.).
[0004] The inventor has found that it is possible to
provide a finely tuned comfort to a user of a bathtub by
combining: a hot/cool water stream generating unit con-
figured to generate a hot or cool water stream inside
pooled hot or cool water, which has been already pooled
in the bathtub, by supplying hot or cool water into the
bathtub; and a vibration generating unit configured to
generate a vibration in the pooled hot or cool water
without supplying hot or cool water into the bathtub.

Patent Document List

[0005]

Patent Document 1 is JP-A-H3(1991)‑15423.
Patent Document 2 is JP-A‑2006‑128970.

Summary of Invention

Technical Problem

[0006] Thepresent invention has beenmade based on
theabove findingsby the inventors. Theobject of first and
second aspects of the present invention is to provide a
finely tunedcomfort to a user of a bathtubby combining: a
hot/cool water stream generating unit configured to gen-
erate a hot or cool water stream inside pooled hot or cool
water, which has been already pooled in the bathtub, by
supplying hot or cool water into the bathtub; and a vibra-
tion generating unit configured to generate a vibration in

the pooled hot or cool water without supplying hot or cool
water into the bathtub.
[0007] In addition, the object of third, fourth and fifth
aspects of the present invention is to provide a finely
tuned comfort to a user of a bathtub by combining: a
discharge water stream generating unit configured to
generate a discharge water stream by supplying hot or
cool water into the bathtub from above pooled hot or cool
water, which has been already pooled in the bathtub; and
a vibration generating unit configured to generate a vi-
bration in the pooled hot or cool water without supplying
hot or cool water into the bathtub.

Solution to Problem

[0008] First aspect of the present invention is a bathtub
system including: a bathtub inwhich hot or coolwater can
be pooled; a hot/cool water stream generating unit pro-
vided in the bathtub, the hot/cool water stream generat-
ing unit being configured to generate a hot or cool water
stream inside pooled hot or cool water, which is to have
been already pooled in the bathtub, by supplying hot or
cool water into the bathtub; and a vibration generating
unit provided in the bathtub, the vibration generating unit
being configured to generate a vibration in the pooled hot
or cool water without supplying hot or cool water into the
bathtub.
[0009] According to the first aspect of the invention, by
thegeneratedhot or coolwater stream,a relatively strong
water pressure stimulation can be given to a user of the
bathtub, as if it were penetrating into the user’s body (e.g.
muscles), while a delicate water pressure stimulation
caused by the vibration generated by the vibration gen-
erating unit can be givenmainly to a surface (e.g. skin) of
the user’s body. This canprovide a finely tuned comfort to
the user.
[0010] In the first aspect, it is preferable that a max-
imum value in the bathtub of the water pressure stimula-
tion caused by the vibration generated by the vibration
generating unit is smaller than a maximum value in the
bathtub of the water pressure stimulation caused by the
hot or cool water stream generated by the hot/cool water
stream generating unit.
[0011] According to this feature, it is more surely pre-
vented that the vibration generated by the vibration gen-
erating unit interferes with action of the hot or cool water
stream generated by the hot/cool water stream generat-
ing unit.
[0012] In addition, it is preferable that, at a predeter-
mined position in the bathtub (such as a position corre-
sponding to a body surface of a user who is to sit or lie in
the bathtub), the water pressure stimulation caused by
the vibration generated by the vibration generating unit is
smaller than the water pressure stimulation caused by
the hot or cool water stream generated by the hot/cool
water stream generating unit.
[0013] According to this feature, it is effectively inhib-
ited that a too strong stimulation is given to the user’s skin
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(which may provide discomfort to the user).
[0014] In addition, it is preferable that the hot/cool
water stream generating unit is located on a back side
wall surface of the bathtub (a wall surface of the bathtub
against which a user’s back is to face) and that the
vibration generating unit (a vibration generating unit for
shoulders in the embodiment described below) is also
located on the back side wall surface of the bathtub.
[0015] According to this feature, on the back side of the
body where the user is more likely to feel stimulation, the
user can perceive comfort effects of both the stimulation
by the vibration and the stimulation by the hot or cool
water stream.
[0016] In addition, in this case, it is preferable that the
vibration generating unit is located above the hot/cool
water stream generating unit.
[0017] When the hot/cool water streamgenerating unit
is located on theback sidewall surfaceof the bathtub, it is
expected that the momentum of the hot or cool water
stream will cause the user’s shoulder side to approach
the back side wall surface of the bathtub. Therefore, by
locating thevibrationgeneratingunit on thebacksidewall
surface of the bathtub in an area where the user’s
shoulder side will approach in the above way, the user
can perceive comfort effects of the vibration by the vibra-
tion generating unit more easily on the user’s shoulder
side.
[0018] In addition, in this case, it is preferable that the
back side wall surface of the bathtub, where the vibration
generating unit is located, is inclined.
[0019] When the user’s shoulder side approaches the
back side wall surface of the bathtub, if the back side wall
surface of the bathtub is inclined, the back side wall
surface of the bathtub is more likely to conform to the
user’s body line. Therefore, if the vibration generating
unit is located there, theuser canperceivecomfort effects
of the vibration by the vibration generating unit more
easily.
[0020] In addition, in this case, it is preferable that the
direction of the vibration generated by the vibration gen-
erating unit is in an oblique vertical direction.
[0021] When the user’s shoulder side approaches the
back sidewall surfaceof thebathtub, if the direction of the
vibration is in an oblique vertical direction, the user can
perceive comfort effects of the vibration more easily on
the user’s shoulder side.
[0022] In addition, in the first aspect of the invention, it
is preferable that the direction of the vibration generated
by the vibration generating unit (a vibration generating
unit for buttocks, a left vibrationgeneratingunit anda right
vibration generating unit in the embodiment described
below) and the direction of the hot or cool water stream
generated by the hot/cool water stream generating unit
form a substantially right angle.
[0023] According to this feature, the user is more likely
to perceive the comfort effects of both the stimulation by
the vibration and the stimulation by the hot or cool water
stream, respectively independently.

[0024] In addition, in the first aspect of the invention, it
is preferable that the vibration generating unit (a vibration
generating unit for leg in the embodiment described
below) is located on a leg sidewall surface of the bathtub,
and that the vibration generating unit and the hot/cool
water stream generating unit are located at positions
offset from each other in a height direction and/or in a
left and right direction.
[0025] According to this feature, the user is more likely
to perceive the comfort effects of both the stimulation by
the vibration and the stimulation by the hot or cool water
stream, respectively independently.
[0026] Second aspect of the present invention is a
bathtub system including: a bathtub in which hot or cool
water can be pooled; a hot/cool water stream generating
unit provided in the bathtub, the hot/cool water stream
generating unit being configured to generate a hot or cool
water stream inside pooled hot or cool water, which is to
havebeenalreadypooled in thebathtub, bysupplyinghot
or cool water into the bathtub, a vibration generating unit
provided in the bathtub, the vibration generating unit
being configured to generate a vibration in the pooled
hot or cool water without supplying hot or cool water into
the bathtub; and a controlling unit configured to coordi-
nateanoperation of thehot/coolwater streamgenerating
unit and an operation of the vibration generating unit.
[0027] According to the second aspect of the invention
as well, by the generated hot or cool water stream, a
relatively strong water pressure stimulation can be given
to a user of the bathtub, as if it were penetrating into the
user’s body (e.g. muscles), while a delicate water pres-
sure stimulation causedby the vibration generatedby the
vibration generating unit can be givenmainly to a surface
(e.g. skin) of the user’s body. This can provide a finely
tuned comfort to the user. In particular, by coordinating
theoperation of the hot/coolwater streamgenerating unit
and the operation of the vibration generating unit (by
correlating them with each other), the finely tuned com-
fort for the user can be more improved.
[0028] For example, it is preferable that the controlling
unit is settable at a simultaneous-operation blocking
mode, that the controlling unit in the simultaneous-opera-
tion blockingmode is configured not to start the operation
of the vibration generating unit during the operation of the
hot/cool water stream generating unit and not to start the
operation of the hot/cool water stream generating unit
during the operation of the vibration generating unit.
[0029] According to this feature, it is surely prevented
that theoperation of thehot/coolwater streamgenerating
unit and the operation of the vibration generating unit
interfere with each other.
[0030] Furthermore, in this case, it is preferable that,
when the controlling unit in the simultaneous-operation
blocking mode receives an instruction for starting an
operation of the vibration generating unit during the op-
eration of the hot/cool water stream generating unit, the
controlling unit is configured to start the operation of the
vibration generating unit after the operation of the hot/-
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cool water stream generating unit is completed, and that,
when the controlling unit in the simultaneous-operation
blocking mode receives an instruction for starting an
operation of the hot/cool water stream generating unit
during the operation of the vibration generating unit, the
controlling unit is configured to start the operation of the
hot/cool water stream generating unit after the operation
of the vibration generating unit is completed.
[0031] According to this feature, it is possible to
achieve an operational control in which operational con-
tents by the user (user’s intention to use the hot/cool
water stream generating unit or the vibration generating
unit) are respected while surely preventing that the op-
eration of the hot/cool water stream generating unit and
the operation of the vibration generating unit interfere
with each other.
[0032] Herein, in terms of the completion of the opera-
tion of the hot/cool water stream generating unit or the
vibration generating unit, for example, if an ongoing
function is to continue for a preselected period of time,
the ongoing function may be completed after the prese-
lected period of time has elapsed. Alternatively, at a
timing at which operational contents to use another
(not ongoing) function are received, a message such
as ""The water discharge function will be stopped for
starting the vibration function" is issued, and the ongoing
function may be completed (stopped) immediately. The
message to the user is not limited to an audible one, but
can also be a visual one by using a display unit or the like.
[0033] Furthermore, in this case, it is preferable that,
when the controlling unit in the simultaneous-operation
blocking mode receives an instruction for starting an
operation of the vibration generating unit during the op-
eration of the hot/cool water stream generating unit, the
controlling unit is configured to start the operation of the
vibration generating unit within a predeterminedperiod of
time after the operation of the hot/cool water stream
generating unit has been completed.
[0034] According to this feature, the vibration is given
within the predetermined period of time during which
there is still a lingering effect of the hot/cool water stream
generated by the hot/cool water stream generating unit,
so that the change from the water stream stimulation to
the vibration stimulation can be made with less discom-
fort for the user.
[0035] Furthermore, in this case, it is preferable that,
the predetermined period of time corresponds to 0 % to
80 % of a period of time which it takes for the hot/cool
water stream remaining in the bathtub after the comple-
tion of the operation of the hot/cool water stream gen-
erating unit to disappear.
[0036] According to this feature, the change from the
water stream stimulation to the vibration stimulation can
be made with less discomfort for the user, more effec-
tively.
[0037] Alternatively, in the second aspect of the inven-
tion, it is preferable that the controlling unit is settable at a
simultaneous-operation acceptable mode, and that,

when the controlling unit in the simultaneous-operation
acceptable mode receives an instruction for starting an
operation of the vibration generating unit during the op-
eration of the hot/cool water stream generating unit, the
controlling unit is configured to start the operation of the
vibration generating unit after weakening output strength
of the hot/cool water stream generating unit to a prede-
termined value or lower, and that, when the controlling
unit in the simultaneous-operation acceptable mode re-
ceives an instruction for starting an operation of the
hot/cool water stream generating unit during the opera-
tion of the vibration generating unit, the controlling unit is
configured to start the operation of the hot/cool water
streamgeneratingunit afterweakeningoutput strengthof
the operation of the vibration generating unit to a pre-
determined value or lower.
[0038] According to this feature, the situation is surely
prevented in which the user cannot perceive the comfort
erects of the vibration generated by the vibration gener-
atingunit because thehot or coolwater streamgenerated
by the hot/cool water stream generating unit has too
strong effects.
[0039] Third aspect of the present invention is a bath-
tub system including: a bathtub in which hot or cool water
can be pooled; a discharge water stream generating unit
provided at an upper part of the bathtub, the discharge
water stream generating unit being configured to gener-
ate a discharge water stream by supplying hot or cool
water into the bathtub from above pooled hot or cool
water, which is to have been already pooled in the bath-
tub; and a vibration generating unit provided in the bath-
tub, the vibration generating unit being configured to
generate a vibration in the pooled hot or cool water
without supplying hot or cool water into the bathtub.
[0040] According to the third aspect of the invention, by
thegenerateddischargewater stream, a relatively strong
water pressure stimulation can be given to a user of the
bathtub, as if it were penetrating into the user’s body (e.g.
muscles, in particular around the user’s neck or
shoulders), while a delicate water pressure stimulation
caused by the vibration generated by the vibration gen-
erating unit can be givenmainly to a surface (e.g. skin) of
the user’s body. This canprovide a finely tuned comfort to
the user.
[0041] In the third aspect of the invention, it is prefer-
able that, in a hypothetical situation in which there is no
hot or cool water pooled in the bathtub, the discharge
water stream generated by the discharge water stream
generating unit is to land at a predetermined bottom
landing position on a bottom of the bathtub, and that
the vibration generating unit is located on the user’s back
side in a front and rear direction with respect to the
predetermined bottom landing position.
[0042] The discharge water stream generated by the
discharge water stream generating unit is generally de-
signed to be targeted around the user’s neck or
shoulders. After the discharge water stream collides with
the user’s neck or shoulders or the vicinity thereof and
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passes there, the discharge water stream lands on the
pooled hot or cool watermainly on the user’s leg side and
causes a turbulent flow in the pooled hot or cool water in
the bathtub. Taking this into consideration, if the vibration
generatingunit is locatedon theuser’s backside ina front
and rear direction with respect to the predetermined
bottom landing position, the situation is effectively inhib-
ited inwhich thewaterpressurestimulationcausedby the
vibration generated by the vibration generating unit is
interfered with the discharge water stream generated by
the discharge water stream generating unit.
[0043] Alternatively, in the third aspect of the invention,
it is preferable that, in a hypothetical situation in which
there is pooled hot or cool water in the bathtub, the
discharge water stream generated by the discharge
water streamgeneratingunit is to landatapredetermined
surface landing position on a surface of the pooled hot or
cool water, and that the vibration generating unit is lo-
cated on the user’s back side in a front and rear direction
with respect to the predetermined surface landing posi-
tion.
[0044] As described above, the discharge water
stream generated by the discharge water stream gener-
ating unit lands on the surface of the pooled hot or cool
water mainly on the user’s front side (user’s leg side) and
causes a turbulent flow in the pooled hot or cool water in
the bathtub. Taking this into consideration, if the vibration
generatingunit is locatedon theuser’s backside ina front
and rear direction with respect to the predetermined
surface landing position, the situation is effectively in-
hibited inwhich thewater pressure stimulation causedby
the vibration generated by the vibration generating unit is
interfered with the discharge water stream generated by
the discharge water stream generating unit.
[0045] Fourth aspect of the present invention is a bath-
tub system including: a bathtub in which hot or cool water
can be pooled; a discharge water stream generating unit
provided at an upper part of the bathtub, the discharge
water stream generating unit being configured to gener-
ate a discharge water stream by supplying hot or cool
water into the bathtub from above pooled hot or cool
water, which is to have been already pooled in the bath-
tub; a vibration generating unit provided in the bathtub,
thevibrationgeneratingunit beingconfigured togenerate
a vibration in the pooled hot or cool water without supply-
ing hot or cool water into the bathtub; and a controlling
unit configured to coordinate an operation of the dis-
charge water stream generating unit and an operation
of the vibration generating unit.
[0046] According to the fourth aspect of the invention
as well, by the generated discharge water stream, a
relatively strong water pressure stimulation can be given
to a user of the bathtub, as if it were penetrating into the
user’s body (e.g. muscles, in particular around the user’s
neck or shoulders), while a delicate water pressure sti-
mulation caused by the vibration generated by the vibra-
tion generating unit can be givenmainly to a surface (e.g.
skin) of the user’s body. This can provide a finely tuned

comfort to the user. In particular, by coordinating the
operation of the discharge water stream generating unit
and the operation of the vibration generating unit (by
correlating them with each other), the finely tuned com-
fort for the user can be more improved.
[0047] For example, it is preferable that the controlling
unit is settable at a simultaneous-operation blocking
mode, and that the controlling unit in the simultaneous-
operation blocking mode is configured not to start the
operation of the vibration generating unit during the op-
eration of the dischargewater streamgenerating unit and
not to start the operation of the discharge water stream
generating unit during the operation of the vibration gen-
erating unit.
[0048] According to this feature, it is surely prevented
that the operation of the discharge water stream gener-
ating unit and the operation of the vibration generating
unit interfere with each other.
[0049] Furthermore, in this case, it is preferable that,
when the controlling unit in the simultaneous-operation
blocking mode receives an instruction for starting an
operation of the vibration generating unit during the op-
eration of the dischargewater streamgenerating unit, the
controlling unit is configured to start the operation of the
vibration generating unit after the operation of the dis-
charge water stream generating unit is completed, and
that, when the controlling unit in the simultaneous-opera-
tion blocking mode receives an instruction for starting an
operation of the discharge water stream generating unit
during the operation of the vibration generating unit, the
controlling unit is configured to start the operation of the
discharge water stream generating unit after the opera-
tion of the vibration generating unit is completed.
[0050] According to this feature, it is possible to
achieve an operational control in which operational con-
tents by the user (user’s intention to use the discharge
water stream generating unit or the vibration generating
unit) are respected while surely preventing that the op-
eration of the dischargewater streamgenerating unit and
the operation of the vibration generating unit interfere
with each other.
[0051] Herein, in terms of the completion of the opera-
tion of the discharge water stream generating unit or the
vibration generating unit, for example, if an ongoing
function is to continue for a preselected period of time,
the ongoing function may be completed after the prese-
lected period of time has elapsed. Alternatively, at a
timing at which operational contents to use another
(not ongoing) function are received, a message such
as ""The water discharge function will be stopped for
starting the vibration function" is issued, and the ongoing
function may be completed (stopped) immediately. The
message to the user is not limited to an audible one, but
can also be a visual one by using a display unit or the like.
[0052] Furthermore, in this case, it is preferable that,
when the controlling unit in the simultaneous-operation
blocking mode receives an instruction for starting an
operation of the vibration generating unit during the op-
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eration of the dischargewater streamgenerating unit, the
controlling unit is configured to start the operation of the
vibration generating unit within a predeterminedperiod of
time after the operation of the discharge water stream
generating unit has been completed.
[0053] According to this feature, the vibration is given
within the predetermined period of time during which
there is still a lingering effect of the water stream gener-
ated by the discharge water stream generating unit, so
that the change from the water stream stimulation to the
vibration stimulation canbemadewith less discomfort for
the user.
[0054] Furthermore, in this case, it is preferable that,
the predetermined period of time corresponds to 0 % to
80%of aperiodof timewhich it takes for thewater stream
remaining in the bathtub after the completion of the
operation of the discharge water stream generating unit
to disappear.
[0055] According to this feature, the change from the
water stream stimulation to the vibration stimulation can
be made with less discomfort for the user, more effec-
tively.
[0056] Alternatively, in the fourth aspect of the inven-
tion, it is preferable that the controlling unit is settable at a
simultaneous-operation acceptable mode, and that,
when the controlling unit in the simultaneous-operation
acceptable mode receives an instruction for starting an
operation of the vibration generating unit during the op-
eration of the dischargewater streamgenerating unit, the
controlling unit is configured to start the operation of the
vibration generating unit after weakening output strength
of the discharge water stream generating unit to a pre-
determined value or lower, and that, when the controlling
unit in the simultaneous-operation acceptable mode re-
ceives an instruction for starting an operation of the
dischargewater streamgenerating unit during the opera-
tion of the vibration generating unit, the controlling unit is
configured to start the operation of the discharge water
streamgeneratingunit afterweakeningoutput strengthof
the operation of the vibration generating unit to a pre-
determined value or lower.
[0057] According to this feature, the situation is surely
prevented in which the user cannot perceive the comfort
erects of the vibration generated by the vibration gener-
ating unit because the water stream generated by the
discharge water stream generating unit has too strong
effects.
[0058] Fifth aspect of the present invention is a bathtub
system including: a bathtub inwhich hot or coolwater can
be pooled; a discharge water stream generating unit
provided at an upper part of the bathtub, the discharge
water stream generating unit being configured to gener-
ate a discharge water stream by supplying hot or cool
water into the bathtub from a discharge port provided
above pooled hot or cool water, which is to have been
already pooled in the bathtub; and a vibration generating
unit provided in the bathtub, the vibration generating unit
being configured to generate a vibration in the pooled hot

or cool water without supplying hot or cool water into the
bathtub; wherein, in a plan view or in a side view, a
propagation direction of the vibration generated by the
vibration generating unit and a travelling direction of the
discharge water streamwhen it is being discharged from
the discharge port intersect each other.
[0059] According to the fourth aspect of the invention
as well, by the generated discharge water stream, a
relatively strong water pressure stimulation can be given
to a user of the bathtub, as if it were penetrating into the
user’s body (e.g. muscles, in particular around the user’s
neck or shoulders), while a delicate water pressure sti-
mulation caused by the vibration generated by the vibra-
tion generating unit can be givenmainly to a surface (e.g.
skin) of the user’s body. This can provide a finely tuned
comfort to the user. In particular, by the feature wherein,
in a plan view or in a side view, a propagation direction of
the vibration generated by the vibration generating unit
and a travelling direction of the discharge water stream
when it is being discharged from the discharge port
intersect each other, the situation is effectively inhibited
in which the water pressure stimulation caused by the
vibration generated by the vibration generating unit is
interfered with the discharge water stream generated by
the discharge water stream generating unit.
[0060] As used herein, the term "a propagation direc-
tion of the vibration" means a direction of a line linking: a
central point of a plane whose vibration amplitude is
maximum (or a point whose vibration amplitude is max-
imum) in the vibration generating unit (specifically, an
oscillating element thereof), and another point away from
theabovepoint byapredetermineddistanceandatwhich
a maximum sound pressure is measured, when the
vibration generating unit (the oscillating element thereof)
is oscillated by using an octave band noise signal whose
nominal center frequency is defined by ISO 266 (e.g. any
of 31.5Hz, 63Hz, 125Hz, 250Hz, 500Hz, 1000Hz, 2000
Hz, 4000 Hz, 8000 Hz or 16000 Hz, which belong to 1/1
octave).
[0061] However, as a close approximation, when the
vibration generating unit is installed on a wall surface of
the bathtub, the direction can be in a direction perpendi-
cular to the wall surface from a portion of the wall surface
where the vibration generating unit is installed (including
a range of ±10° at least at the time of filing the present
application), or when the vibration generating unit is
installed in a hole provided on the bathtub, the direction
can be in a direction extending in an oscillation direction
of the oscillating element from the central point of the
plane thereof whose vibration amplitude is maximum (or
the point thereof whose vibration amplitude is maximum)
(including a range of±10° at least at the time of filing the
present application).
[0062] On the other hand, as used herein, the term "a
travelling direction of the discharge water stream when it
is being discharged from the discharge port" means a
visually determined direction, if possible. However, as a
close approximation, the direction can be in a direction
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perpendicular to an opening surface forming the dis-
charge port.
[0063] In addition, it is preferable that, in a stereoscopic
view, the propagation direction of the vibration generated
by the vibration generating unit and the travelling direc-
tion of the discharge water stream when it is being dis-
charged from the discharge port do not intersect each
other.
[0064] According to this feature, the situation in which
the water pressure stimulation caused by the vibration
generated by the vibration generating unit is interfered
with the discharge water stream generated by the dis-
charge water stream generating unit is more effectively
inhibited.
[0065] Furthermore, it is preferable that, in the plan
view or in the side view, the propagation direction of the
vibration generated by the vibration generating unit and
the travelling direction of the discharge water stream
when it is being discharged from the discharge port
intersect each other substantially perpendicularly.
[0066] According to this feature, the situation in which
the water pressure stimulation caused by the vibration
generated by the vibration generating unit is interfered
with the discharge water stream generated by the dis-
charge water stream generating unit is more effectively
inhibited.
[0067] As used herein, the term "(intersect each other)
substantially perpendicularly"meansa relationship form-
ingananglebetween80 °and100 °, preferablya relation-
ship forming an angle between 85 ° and 95 °.
[0068] Thebathtubsystemaccording to thefirthaspect
of the present invention may further include a hot/cool
water stream generating unit provided in the bathtub, the
hot/coolwater streamgenerating unit being configured to
generate a hot or cool water stream inside pooled hot or
cool water, which is to have been already pooled in the
bathtub, bysupplyinghot or coolwater into thebathtub. In
this case, it is preferable that, in a plan view or in a side
view, the propagation direction of the vibration generated
by the vibration generating unit and a travelling direction
of the hot or cool water stream intersect each other.
[0069] According to this feature, the situation is effec-
tively inhibited in which the water pressure stimulation
caused by the vibration generated by the vibration gen-
erating unit is interfered with the hot or cool water stream
generated by the hot/cool water stream generating unit.
[0070] As used herein, the term "a travelling direction
of the hot or cool water stream" means a visually deter-
mined direction, if possible. However, as a close approx-
imation, the direction can be in a direction perpendicular
to an opening surface forming a discharge port for the hot
or cool water stream.
[0071] In an earlier application on which the priority of
thepresent application isbased, the followingaspectwas
described. That is to say, an aspect of the present inven-
tion set forth in the earlier application is a bathtub system
including: a bathtub in which hot or cool water can be
pooled; a discharge water stream generating unit pro-

vided at an upper part of the bathtub, the dischargewater
stream generating unit being configured to generate a
discharge water stream by supplying hot or cool water
into the bathtub from above pooled hot or cool water,
which is tohavebeenalreadypooled in thebathtub; anda
vibration generating unit provided in the bathtub, the
vibration generating unit being configured to generate
a vibration in the pooled hot or cool water without supply-
ing hot or cool water into the bathtub; wherein a propaga-
tion direction of the vibration generated by the vibration
generating unit and a travelling direction of the discharge
water streamwhen it lands on a surface of the pooled hot
or cool water are substantially orthogonal to each other.
[0072] According to the above aspect of the invention,
by the generated discharge water stream, a relatively
strong water pressure stimulation can be given to a user
of the bathtub, as if it were penetrating into the user’s
body (e.g. muscles, in particular around the user’s neck
or shoulders), while a delicatewater pressure stimulation
caused by the vibration generated by the vibration gen-
erating unit can be givenmainly to a surface (e.g. skin) of
the user’s body. This canprovide a finely tuned comfort to
the user. In particular, since the propagation direction of
the vibration generated by the vibration generating unit
and the travelling direction of the discharge water stream
when it lands on a surface of the pooled hot or cool water
are substantially orthogonal to each other, the situation is
effectively inhibited in which the water pressure stimula-
tion caused by the vibration generated by the vibration
generating unit is interfered with the discharge water
stream generated by the discharge water stream gener-
ating unit.
[0073] In the above aspect of the invention, it is pre-
ferable that the propagation direction of the vibration
generated by the vibration generating unit and a half
straight line extending in the travelling direction from a
surface landing point on which the discharge water
stream lands do not intersect each other.
[0074] According to this feature, the situation is more
effectively inhibited in which the water pressure stimula-
tion caused by the vibration generated by the vibration
generating unit is interfered with the discharge water
stream generated by the discharge water stream gener-
ating unit.
[0075] In addition, the bathtub system of the above
aspect of the invention may also include a hot/cool water
stream generating unit provided in the bathtub, the hot/-
cool water stream generating unit being configured to
generate a hot or cool water stream inside pooled hot or
cool water, which is to have been already pooled in the
bathtub, bysupplyinghot or coolwater into thebathtub. In
this case, it is preferable that the propagation direction of
the vibration generated by the vibration generating unit
and a travelling direction of the hot or cool water stream
are substantially orthogonal to each other.
[0076] According to this feature, the situation is effec-
tively inhibited in which the water pressure stimulation
caused by the vibration generated by the vibration gen-
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erating unit is interfered with the hot or cool water stream
generated by the hot/cool water stream generating unit.

Advantageous Effects of Invention

[0077] The first aspect of the invention makes it pos-
sible to provide a finely tuned comfort to a user of a
bathtub by combining: a hot/cool water stream generat-
ing unit configured to generate a hot or cool water stream
inside pooled hot or cool water, which is to have been
already pooled in the bathtub, by supplying hot or cool
water into the bathtub; and a vibration generating unit
configured to generate a vibration in the pooled hot or
cool water without supplying hot or cool water into the
bathtub.

Brief Description of Drawings

[0078]

Fig. 1 is a schematic sectional view of a bathtub
system according to embodiments 1‑1, 2‑1, 3‑1,
4‑1 and 5‑1 of the present invention,
Fig. 2 is a schematic view of an example of hot/cool
water stream generating unit,
Fig. 3 is a view showing an operational image of the
example of hot/cool water stream generating unit,
Fig. 4 is a schematic view of a bathtub system in
which another example of hot/cool water stream
generating unit is installed,
Fig. 5 is a schematic view of an example of vibration
generating unit,
Fig. 6 is a view showing an operational image of the
example of vibration generating unit,
Fig. 7 is a view showing an operational image of
another example of vibration generating unit,
Fig. 8 is a schematic viewof anexample of sensor for
measuring a water pressure stimulation,
Fig. 9 is a schematic sectional view of a bathtub
system according to embodiment 1‑2 of the present
invention,
Fig. 10 is a flow chart of an example of simultaneous
operation blocking mode (1),
Fig. 11 is a flow chart of an example of simultaneous
operation acceptable mode (1),
Fig. 12 is a supplementary sectional view of a bath-
tub system according to embodiment 3‑1 of the pre-
sent invention,
Fig. 13 is a supplementary sectional view of a bath-
tub system according to embodiment 3‑2 of the pre-
sent invention,
Fig. 14 is a flow chart of an example of simultaneous
operation blocking mode (2), and
Fig. 15 is a flow chart of an example of simultaneous
operation acceptable mode (2).

Description of Embodiments

(Embodiment 1‑1: Structure)

[0079] Hereinafter, an embodiment 1‑1 of the present
invention is explained with reference to the attached
drawings.Fig. 1 isa schematic sectional viewofabathtub
system 1 according to an embodiment 1‑1 of the present
invention, through a hot/cool water stream generating
unit 11.
[0080] As shown in Fig. 1, the bathtub system 1 of the
embodiment 1‑1 includes a bathtub 2 in which hot or cool
water can be pooled. The bathtub 2 has: a back side wall
surface2a, againstwhichabackof a user of thebathtub2
is to face; a leg sidewall surface 2b, against which legs of
the user are to face; a left side wall surface 2c, against
whicha left sidebodyof theuser is to face; anda right side
wall surface2d,againstwhicha right sidebodyof theuser
is to face.
[0081] With respect to the size of the bathtub 2, for
example, the bathtub 2 has a substantially rectangular
(substantially oblong) shape of 450 mm x 1,100 mm in a
plan view at a bottom thereof, a substantially rectangular
(substantially oblong) shape of 600 mm x 1,140 mm in a
plan view at a standard height plane (e.g. at a height of
350 mm from the bottom) which corresponds to a water
height when hot or cool water has been pooled in the
bathtub 2, and a substantially rectangular (substantially
oblong) shape of 650mmx 1,350mm in a plan view at an
upward opening surface (e.g. at a height of 500mm from
the bottom). The right-hand area is not illustrated in the
cross-section in Fig. 1, and only numerical signs are
shown in brackets for symmetrical right-hand elements.
[0082] A pair of left and right hot/cool water stream
generating units 11, 12 are provided in such a manner
that respective central axes thereof are positioned at a
predeterminedheight (e.g. at a height of 150mmfrom the
bottom of the bathtub 2) of the back side wall surface 2a,
against which awaist of the user is to face. The back side
wall surface 2a is inclined at an angle of approximately 3°
to the vertical plane in the area where the pair of left and
right hot/cool water stream generating units 11, 12 are
installed. The pair of left and right hot/cool water stream
generating units 11, 12 are arranged symmetrically in a
left and right direction in the bathtub 2, and their respec-
tive central axes are separated from each other by 150
mm.
[0083] Each of the pair of left and right hot/cool water
stream generating units 11, 12 is a device mechanism
configured to generate a hot or cool water stream inside
pooled hot or cool water, which is to have been already
pooled in the bathtub 2, by vigorously supplying hot or
cool water into the bathtub 2. Each of the pair of left and
right hot/cool water stream generating units 11, 12 is
visible on the back side wall surface 2a as a member
formed into a circular ring having an outer diameter of 70
mm, an inner diameter of 26 mm and a projection height
(thickness) into the bathtub 2 of 11 mm.
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[0084] Specifically, as shown in Figs. 2 and 3, each of
the pair of left and right hot/cool water stream generating
units 11, 12 is a devicemechanism configured to perform
a function of giving a comfort stimulation around thewaist
of the user by jetting a hot or cool water stream in a
roughly circular pattern by randomly formed curves. Fig.
2 is a schematic view of an example of each of the
hot/cool water stream generating units 11, 12. Fig. 3 is
a view showing an operational image of the example of
eachof the hot/cool water streamgenerating units 11, 12.
[0085] Returning to Fig. 1, water intake ports 9a, 9b for
circulating hot or cool water to the hot/cool water stream
generating units 11, 12 are provided on the left side wall
surface 2c of the bathtub 2 at predetermined two loca-
tions (e.g. at positions of 170 mm and 780 mm from a
lower end of the back side wall surface 2a toward the leg
side, at a height of 90 mm from the bottom of the bathtub
2). In the example shown in Fig. 1, each of the water
intakeports 9a, 9b is amember formed into a circular disk
having an outer diameter of 82 mm and a projection
height (thickness) into the bathtub 2 of 14 mm.
[0086] In the example of each of the hot/cool water
stream generating units 11, 12 shown in Figs. 2 and 3, no
air is mixed into the hot or cool water stream. Herein, Fig.
4 is a schematic view of a bathtub system in which
another example of each of the hot/cool water stream
generating units 11, 12 is installed.As shown inFig. 4, it is
possible to adopt a device mechanism configured to
generate a hot or cool water stream inside pooled hot
or cool water, which is to have been already pooled in the
bathtub 2, by vigorously supplying air-mixed hot or cool
water into the bathtub 2.
[0087] On the other hand, a pair of left and right vibra-
tion generating units for shoulders 21, 22 are provided in
such a manner that respective central axes thereof are
positioned at a predetermined height (e.g. at a height of
400mm from the bottomof the bathtub 2) of the back side
wall surface2a, againstwhichshouldersof theuserare to
face. The back sidewall surface 2a is inclined at an angle
of approximately 20° to the vertical plane in the area
where the pair of left and right vibration generating units
for shoulders 21, 22 are installed. The pair of left and right
vibration generating units for shoulders 21, 22 are ar-
ranged symmetrically in a left and right direction in the
bathtub 2, and their respective central axes are sepa-
rated from each other by 250mm. A direction of vibration
generated by each of the vibration generating units for
shoulders 21, 22 is adjusted in a direction perpendicular
to the back side wall surface 2a. As a result, the direction
of vibration generated by each of the vibration generating
units for shoulders 21, 22 is in anobliquevertical direction
inclined at an angle of approximately 20° to the horizontal
plane.
[0088] In addition, a pair of left and right vibration
generating units for legs 23, 24 are provided in such a
manner that respective central axes thereof are posi-
tioned at a predetermined height (e.g. at a height of
200 mm from the bottom of the bathtub 2) of the leg side

wall surface 2b. The pair of left and right vibration gen-
erating units for legs 23, 24are arranged symmetrically in
a left and right direction in the bathtub 2, and their
respective central axes are separated from each other
by 250 mm.
[0089] In addition, a pair of left and right vibration
generating units for buttocks 25, 26 are provided in such
a manner that respective central axes thereof are posi-
tioned at a predetermined location (e.g. at a position of
350mm froma lower end of the back sidewall surface 2a
toward the legside)of thebottomof thebathtub2, against
which buttocks of the user are to face. The pair of left and
right vibration generating units for buttocks 25, 26 are
arranged symmetrically in a left and right direction in the
bathtub 2, and their respective central axes are sepa-
rated from each other by 250 mm.
[0090] Furthermore, a left side vibration generating
unit 27 and a right side vibration generating unit 28 are
provided in such a manner that respective central axes
thereof arepositionedat apredetermined location (e.g. at
a position of 250 mm from a lower end of the back side
wall surface 2a toward the leg side at a height of 200 mm
from the bottom of the bathtub 2) of the left side wall
surface2cand the right sidewall surface2dof thebathtub
2, respectively.
[0091] The vibration generating units for shoulders 21,
22, the vibration generating units for legs 23, 24, the
vibration generating units for buttocks 25, 26, the left
side vibration generating unit 27 and the right side vibra-
tion generating unit 28 may have a common configura-
tion. For example, a common speaker or the like may be
adopted for them.
[0092] Fig. 5 is a schematic viewof an example of each
of the vibration generating units 21‑28. In the example
shown in Fig. 5, the magnitude of a vibration force is
expressed as a Lorentz force (F = IBL). Herein, F is the
magnitude of a vibration force, I is a value of an electric
current flowing in the coil, B is a flux density generated at
this time, and L is a length of the iron core. When the
vibration generating units 21‑28 are directly attached to
their corresponding wall surfaces of the bathtub 2, these
wall surfaces of the bathtub 2 themselves are directly
vibrated so that the water pooled in the bathtub 2 is
vibrated.
[0093] Fig. 6 is a view showing an operational image of
the example of each of the vibration generating units
21‑28. As shown in Fig. 6, when the vibration generating
units 21‑28 are directly attached to their corresponding
wall surfaces of the bathtub 2, these wall surfaces of the
bathtub 2 themselves are directly vibrated so that the
water pooled in the bathtub 2 is vibrated. Alternatively,
Fig. 7 is a view showing an operational image of another
example of each of the vibration generating units 21‑28.
As shown in Fig. 7, each of the vibration generating units
21‑28 may be manufactured as a dedicated unit, a hole
maybe provided on the correspondingwall surface of the
bathtub 2, and the dedicated unit may be fitted into the
hole.
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(Embodiment 1‑1: Control Configuration)

[0094] In thepresent embodiment, amaximumvalue in
the bathtub 2 of thewater pressure stimulation causedby
the vibration generated by each of the vibration generat-
ing units 21‑28 (usually, the water pressure stimulation in
an area in the immediate vicinity of each of the vibration
generating units 21‑28) is set to be smaller than a max-
imum value in the bathtub 2 of the water pressure stimu-
lation caused by the hot or cool water stream generated
by each of the hot/cool water stream generating units
11‑12 (usually, the water pressure stimulation in an area
in the immediate vicinity of each of the hot/cool water
stream generating units 11‑12).
[0095] Furthermore, in the present embodiment, at a
predetermined position in the bathtub 2 (such as a posi-
tion corresponding to abody surfaceof a userwho is to sit
or lie in the bathtub 2), the water pressure stimulation
caused by the vibration generated by each of the vibra-
tion generating units 21‑28 is set to be smaller than the
water pressure stimulation caused by the hot or cool
water stream generated by each of the hot/cool water
stream generating units 11‑12.
[0096] These settings can be achieved by adjusting an
electrical signal for driving each of the vibration generat-
ing units 21‑28 and an electrical signal for driving each of
the hot/cool water stream generating units 11‑12 (in
particular, an electrical signal supplied to a built-in motor
for jetting the hot or cool water).
[0097] The "water pressure stimulation" used as an
indicator for the adjustment of these electrical signals
is evaluated (measured), for example, according to the
following "water pressure stimulation measurement
method". Based on "JIS 5532:2014", measurements
were made with a 50 Hz sine wave and pink noise input
for the vibration generating units for shoulders 21, 22, the
vibration generating units for legs 23, 24, the left side
vibration generating unit 27 and the right side vibration
generating unit 28.

(Water Pressure Stimulation Measurement Method)

[0098] Anew type of sensor is formed by a transparent
cylinder and a sphere inserted into the transparent cy-
linder, and the new type of sensor is installed at a pre-
determined position inside the pooled hot or cool water in
the bathtub 2. Then, a distance by which the sphere
moves inside the transparent cylinder is measured as
a "water pressure stimulation". Fig. 8 is a schematic view
of anexample of the new typeof sensor. For example, the
transparent cylinder is made of polypropylene, with an
outer diameter of 50mm, an inner diameter of 40mmand
a lengthof 500mm,and the sphere ismadeofStyrofoam,
withadiameter of 30mm.Thecylinder is installedparallel
to the direction of the water stream generated by the
hot/cool water stream generating unit 11 or 12, the direc-
tion of the vibration generated by the vibration generating
unit for shoulders 21 or 22, the direction of the vibration

generated by the vibration generating unit for legs 23 or
24, the direction of the vibration generated by the left side
vibration generating unit 27, or the direction of the vibra-
tion generated by the right side vibration generating unit
28.
[0099] First, oneendof the cylinder shown inFig. 8was
positioned 1 mm away from one (each) of the hot/cool
water stream generating units 11‑12, the vibration gen-
eratingunits for shoulders21‑22, thevibrationgenerating
units for legs 23‑24, the left side vibration generating unit
27 and the right side vibration generating unit 28 (in turn).
Then, the sphere inserted in the cylinder shown in Fig. 8
was brought in contact with the corresponding one of the
hot/cool water stream generating units 11‑12, the vibra-
tion generating units for shoulders 21‑22, the vibration
generating units for legs 23‑24, the left side vibration
generating unit 27 and the right side vibration generating
unit 28. Then, the cylinder was held in parallel to the
corresponding one direction among the direction of the
water stream generated by the hot/cool water stream
generating unit 11 or 12, the direction of the vibration
generated by the vibration generating unit for shoulders
21 or 22, the direction of the vibration generated by the
vibration generating unit for legs 23 or 24, the direction of
the vibration generated by the left side vibration generat-
ing unit 27, or the direction of the vibration generated by
the right side vibration generating unit 28. In the above
state, the corresponding oneof the hot/cool water stream
generating units 11‑12, the vibration generating units for
shoulders 21‑22, the vibration generating units for legs
23‑24, the left side vibration generating unit 27 and the
right side vibration generating unit 28 was operated as
follows, and the distance of movement of the sphere was
measured after a predetermined period of time (e.g. 5
seconds) had elapsed since the start of the operation.
[0100] First, each of the hot/cool water stream gener-
ating units 11‑12 was driven at "strong output strength",
"medium output strength" and "weak output strength",
respectively. The distance of movement of the sphere
was approximately 500 mm or more in each case.
[0101] Herein, at the "strongoutput strength" of eachof
the hot/cool water stream generating units 11‑12, the hot
or cool water is supplied at a flow rate of 70 little per 1
minute. At the "medium output strength" of each of the
hot/cool water stream generating units 11‑12, the hot or
cool water is supplied at a flow rate of 60 little per 1
minute. At the "weak output strength" of each of the
hot/cool water stream generating units 11‑12, the hot
or cool water is supplied at a flow rate of 50 little per 1
minute
[0102] Next, each of the vibration generating units for
shoulders 21‑22wasdrivenwith an input of either a50Hz
sine wave or a pink noise. The distance of movement of
the sphere was approximately 15 mm in each case.
[0103] Next, each of the vibration generating units for
legs 23‑24 was driven with an input of either a 50 Hz sine
wave or a pink noise. The distance of movement of the
sphere was approximately 15 mm in each case.
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[0104] Next, each of the left side vibration generating
unit 27 and the right side vibration generating unit 28 was
driven with an input of either a 50 Hz sine wave or a pink
noise. The distance of movement of the sphere was
approximately 15 mm in each case.
[0105] As seen in the above result of the present
embodiment, the distance of movement of the sphere
in an area in the immediate vicinity of each of the hot/cool
water stream generating units 11‑12 when each of the
hot/cool water stream generating units 11‑12 was driven
at the "strong output strength", the "medium output
strength" and the "weak output strength", respectively,
was greater than:

the distance of movement of the sphere in an area in
the immediate vicinity of each of the vibration gen-
erating units for shoulders 21‑22 when each of the
vibration generating units for shoulders 21‑22 was
driven with an input of either a 50 Hz sine wave or a
pink noise;
the distance of movement of the sphere in an area in
the immediate vicinity of each of the vibration gen-
erating units for legs 23‑24 when each of the vibra-
tion generating units for legs 23‑24 was driven with
an input of either a 50 Hz sine wave or a pink noise;
and/or
the distance of movement of the sphere in an area in
the immediate vicinity of eachof the left side vibration
generating unit 27 and the right side vibration gen-
erating unit 28 when each of the left side vibration
generating unit 27 and the right side vibration gen-
erating unit 28 was driven with an input of either a 50
Hz sine wave or a pink noise.

[0106] Such conditions satisfy the feature of "a max-
imum value in the bathtub of the water pressure stimula-
tion caused by the vibration generated by the vibration
generating unit is smaller than a maximum value in the
bathtub of the water pressure stimulation caused by the
hot or cool water stream generated by the hot/cool water
stream generating unit" and the feature of "at a prede-
termined position in the bathtub, the water pressure
stimulation caused by the vibration generated by the
vibration generating unit is smaller than the water pres-
sure stimulation caused by the hot or cool water stream
generated by the hot/cool water stream generating unit".
[0107] In the present embodiment, the sphere is made
of Styrofoam. However, the sphere may be made of or
filled with another material whose specific gravity is ap-
proximately the same (e.g. within ±5%) with respect to
the specific gravity of water, such as nylon. By using such
a sphere, it is possible to accurately measure a vibration
having a vertical component, for example a vibration
generated by each of the vibration generating units for
buttocks 25‑26.
[0108] The operation (driving) of the hot/cool water
streamgenerating units 11‑12, the selection of the output
strength of the hot/cool water stream generating units

11‑12 (strong,mediumorweak), theoperation (driving)of
each of the vibration generating units 21‑28, and the like
are controlled by a controlling unit 35, for example on the
basis of an input operation from the user via a remote
controller 30.

(Embodiment 1‑1: Effects)

[0109] According to thebathtubsystem1of thepresent
embodiment as structuredabove, by thehot or coolwater
streams generated by the hot/cool water stream gener-
ating units 11‑12, a relatively strong water pressure sti-
mulation can be given to the user of the bathtub 2, as if it
were penetrating into the user’s body (e.g. muscles),
while a delicate water pressure stimulation caused by
the vibration generated by each of the vibration generat-
ingunits 21‑28canbegivenmainly toasurface (e.g. skin)
of the user’s body. This canprovide a finely tuned comfort
to the user.
[0110] In addition, according to the bathtub system1 of
the present embodiment, a maximum value in the bath-
tub 2 of the water pressure stimulation caused by the
vibration generated by each of the vibration generating
units 21‑28 is adjusted to be smaller than a maximum
value in the bathtub 2 of the water pressure stimulation
caused by the hot or cool water stream generated by
each of the hot/cool water streamgenerating units 11‑12.
[0111] According to this feature, it is more surely pre-
vented that the vibration generated by each of the vibra-
tion generating units 21‑28 interferes with action of the
hot or cool water stream generated by each of the hot/-
cool water stream generating units 11‑12.
[0112] In addition, according to the bathtub system1 of
the present embodiment, at a predetermined position in
the bathtub 2 (such as a position corresponding to a body
surface of a user who is to sit or lie in the bathtub 2), the
water pressure stimulation caused by the vibration gen-
erated by each of the vibration generating units 21‑28 is
adjusted to be smaller than the water pressure stimula-
tion caused by the hot or cool water stream generated by
each of the hot/cool water streamgenerating units 11‑12.
[0113] According to this feature, it is effectively inhib-
ited that a too strong stimulation is given to the user’s skin
(which may provide discomfort to the user).
[0114] In addition, according to the bathtub system1 of
the present embodiment, the hot/cool water stream gen-
erating units 11‑12 are located on the back side wall
surface 2a of the bathtub 2, and the vibration generating
units for shoulders 21‑22 are also located on the back
side wall surface 2a of the bathtub 2.
[0115] According to this feature, on the back side of the
body where the user is more likely to feel stimulation, the
user can perceive comfort effects of both the stimulation
by the vibration(s) and the stimulation by the hot or cool
water stream(s).
[0116] In addition, according to the bathtub system1 of
the present embodiment, the vibration generating units
for shoulders 21‑22 are located above the hot/cool water
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stream generating units 11‑12.
[0117] As the hot/cool water stream generating units
11‑12 are located on the back side wall surface 2a of the
bathtub 2, it is expected that the momentum of the hot or
cool water streams from the hot/cool water stream gen-
erating units 11‑12 will cause the user’s shoulder side to
approach the back side wall surface 2a of the bathtub 2.
Therefore, by locating the vibration generating units for
shoulders 21‑22 on the back side wall surface 2a of the
bathtub 2 in an area where the user’s shoulder side will
approach in theaboveway, theuser canperceivecomfort
effects of the vibration by the vibration generating units
for shoulders 21‑22 more easily on the user’s shoulder
side.
[0118] Furthermore, according to the bathtub system1
of the present embodiment, the back sidewall surface 2a
of the bathtub 2, where the vibration generating units for
shoulders 21‑22 are located, is inclined.
[0119] When the user’s shoulder side approaches the
back side wall surface 2a of the bathtub 2, as the back
side wall surface 2a of the bathtub 2 is inclined, the back
side wall surface 2a of the bathtub 2 is more likely to
conform to the user’s body line. Herein, as the vibration
generating units for shoulders 21‑22 are located there,
the user can perceive comfort effects of the vibration by
the vibration generating units for shoulders 21‑22 more
easily.
[0120] Furthermore, according to the bathtub system1
of the present embodiment, the direction of the vibration
generated by each of the vibration generating units for
shoulders 21‑22 is in an oblique vertical direction.
[0121] When the user’s shoulder side approaches the
back sidewall surface2aof the bathtub2, as thedirection
of the vibration generated by each of the vibration gen-
erating units for shoulders 21‑22 is in an oblique vertical
direction, the user can perceive comfort effects of the
vibration more easily on the user’s shoulder side.
[0122] In addition, according to the bathtub system1of
the present embodiment, the direction of the vibration
generated by the vibration generating units for buttocks
25‑26, the direction of the vibration generated by the left
vibration generating unit 27 and the direction of the
vibration generated by the right vibration generating unit
28 forma substantially right anglewith the direction of the
hot or coolwater streamsgeneratedby thehot/coolwater
stream generating units 11‑12, respectively. In the pre-
sent invention, the term "a substantially right angle" is
defined to include not only 90 °, but also any angle
between 70 ° and 110 °.
[0123] According to this feature, the user is more likely
to perceive the comfort effects of both the stimulation by
the vibration generated by each of the vibration generat-
ingunits21‑28and thestimulationby thehotor coolwater
stream fromeachof thehot/coolwater streamgenerating
units 11‑12, respectively independently.
[0124] In addition, according to the bathtub system1of
the present embodiment, the vibration generating units
for legs 23‑24 are located on the leg side wall surface 2b

of the bathtub 2, and the vibration generating units for
legs 23‑24 and the hot/cool water stream generating
units 11‑12are located at positions offset fromeachother
in a height direction.
[0125] According to this feature, the user is more likely
to perceive the comfort effects of both the stimulation by
the vibration from the vibration generating units for legs
23‑24 and the stimulation by the hot or cool water stream
from each of the hot/cool water stream generating units
11‑12, respectively independently.
[0126] Herein, as an alternative or in addition to the
feature wherein the vibration generating units for legs
23‑24 and the hot/cool water stream generating units
11‑12 are offset from each other in a height direction,
the vibration generating units for legs 23‑24 and the
hot/cool water stream generating units 11‑12 may pre-
ferably be offset from each other in a left and right direc-
tion (for example, the pair of left and right vibration gen-
erating units for legs 23‑24 may be arranged symmetri-
cally in a left and right direction in the bathtub 2, and their
respective central axes may be separated from each
other by 250 mm).

(Embodiment 1‑2: Structure)

[0127] Hereinafter, an embodiment 1‑2 of the present
invention is explained with reference to the attached
drawings. Unless otherwise explained, the structure (ar-
rangement configuration) of a bathtub system 101 of the
embodiment 1‑2 of the present invention is similar to that
of the bathtub system 1 of the embodiment 1‑1 of the
present invention describedwith reference to Figs. 1 to 7.
Fig. 9 is an irregular schematic sectional view of the
bathtub system 101 of the embodiment 1‑2 of the inven-
tion, through a hot/cool water stream generating unit 111
(located closer to the left side in a left and right direction)
and a water intake inlet 109 (located in the center in a left
and right direction).
[0128] Abathtub102hasabottom,aportionofwhich is
amore recessed area against which buttocks of a user is
to face. The bathtub 102 has a substantially rectangular
(substantially oblong) shape of 900 mm x 1,690 mm in a
plan view at a standard height plane (e.g. at a height of
210 mm from the deepest bottom of the more recessed
area against which buttocks of a user is to face) which
corresponds to awater height when hot or cool water has
been pooled in the bathtub 2. The right-hand area is not
illustrated in the cross-section in Fig. 9, and only numer-
ical signs are shown in brackets for symmetrical right-
hand elements.
[0129] A pair of left and right hot/cool water stream
generating units 111, 112 are provided in such a manner
that respective central axes thereof are positioned at a
predetermined height (e.g. at a height of 45 mm from the
bottom of the bathtub 102) of the back side wall surface
102a, against which a waist of the user is to face. The
back side wall surface 102a is inclined at an angle of
approximately 50° to the vertical plane in the area where

5

10

15

20

25

30

35

40

45

50

55



13

23 EP 4 512 385 A1 24

the pair of left and right hot/cool water stream generating
units 111, 112 are installed. The pair of left and right
hot/cool water stream generating units 111, 112 are ar-
ranged symmetrically in a left and right direction in the
bathtub 102, and their respective central axes are sepa-
rated from each other by 140 mm.
[0130] Each of the pair of left and right hot/cool water
stream generating units 111, 112 is a device mechanism
configured to generate a hot or cool water stream inside
pooled hot or cool water, which is to have been already
pooled in the bathtub 102, by vigorously supplying hot or
coolwater into thebathtub102.Eachof thepair of left and
right hot/cool water stream generating units 111, 112 is
visible on the back side wall surface 102a as a member
formed into a circular ring having an outer diameter of 70
mm, an inner diameter of 28 mm and a projection height
(thickness) into the bathtub 102 of 9 mm.
[0131] Returning to Fig. 9, a water intake port 109 for
circulating hot or cool water to the hot/cool water stream
generating units 111, 112 is provided on the leg side wall
surface 102b of the bathtub 102 at a predetermined
location (e.g. at a position in the center in a left and right
direction, at a height of 180 mm from the bottom of the
bathtub 102). In the example shown in Fig. 9, the water
intake port 109 is a member formed into a circular disk
having an outer diameter of 90 mm and a projection
height (thickness) into the bathtub 102 of 12 mm.
[0132] In the example of each of the hot/cool water
stream generating units 111, 112 shown in Figs. 2 and 3,
no air is mixed into the hot or cool water stream. Herein,
Fig. 4 is a schematic view of a bathtub system in which
another example of each of the hot/cool water stream
generatingunits 111, 112 is installed.As shown inFig. 4, it
is possible to adopt a device mechanism configured to
generate a hot or cool water stream inside pooled hot or
cool water, which is to have been already pooled in the
bathtub 102, by vigorously supplying air-mixed hot or
cool water into the bathtub 102 (such as a device me-
chanism manufactured and marketed by TOTO LTD.
under the name of "Blow Bath").
[0133] On the other hand, a pair of left and right vibra-
tion generating units for shoulders 121, 122 are provided
in such amanner that respective central axes thereof are
positioned at a predetermined height (e.g. at a height of
250 mm from the deepest bottom of the bathtub 102) of
the back sidewall surface 102a, against which shoulders
of the user are to face. The back sidewall surface 102a is
inclined at an angle of approximately 50° to the vertical
plane in the area where the pair of left and right vibration
generating units for shoulders 121, 122 are installed. The
pair of left and right vibration generating units for
shoulders 121, 122 are arranged symmetrically in a left
and right direction in thebathtub102, and their respective
central axes are separated fromeachother by 250mm.A
direction of vibration generated by each of the vibration
generating units for shoulders 121, 122 is adjusted in a
direction perpendicular to the back side wall surface
102a. As a result, the direction of vibration generated

by each of the vibration generating units for shoulders
121, 122 is in an oblique vertical direction inclined at an
angle of approximately 50° to the horizontal plane.
[0134] In addition, a pair of left and right vibration
generating units for legs 123, 124 are provided in such
a manner that respective central axes thereof are posi-
tioned at a predetermined height (e.g. at a height of 300
mmfrom thedeepest bottomof thebathtub102)of the leg
side wall surface 102b. The pair of left and right vibration
generating units for legs 123, 124 are arranged symme-
trically in a left and right direction in the bathtub 102, and
their respective central axes are separated from each
other by 250 mm.
[0135] In addition, a pair of left and right vibration
generating units for buttocks 125, 126 are provided in
such a manner that respective central axes thereof are
positioned at a predetermined location (e.g. at a position
of 150mm from a lower end of the back side wall surface
102a toward the leg side) of the bottom of the bathtub
102, against which buttocks of the user are to face. The
pair of left and right vibration generating units for buttocks
125, 126 are arranged symmetrically in a left and right
direction in the bathtub 102, and their respective central
axes are separated from each other by 250 mm.
[0136] Furthermore, a left side vibration generating
unit 127 and a right side vibration generating unit 128
are provided in such a manner that respective central
axes thereof are positioned at a predetermined location
(e.g. at a position of 50 mm from a lower end of the back
side wall surface 102a toward the shoulder side at a
height of 200mm from the deepest bottom of the bathtub
102) of the left side wall surface 102c and the right side
wall surface 102d of the bathtub 102, respectively.
[0137] The vibration generating units for shoulders
121, 122, the vibration generating units for legs 123,
124, the vibration generating units for buttocks 125,
126, the left side vibration generating unit 127 and the
right side vibration generating unit 128 may have a com-
mon configuration. For example, a common speaker or
the like may be adopted for them. The description of the
vibration generating units 21‑28 with reference to Figs. 5
to 9 can also be applied to the vibration generating units
121‑128.

(Embodiment 1‑2: Control Configuration)

[0138] In the present embodiment as well, a maximum
value in the bathtub 102of thewater pressure stimulation
caused by the vibration generated by each of the vibra-
tion generating units 121‑128 (usually, the water pres-
sure stimulation in an area in the immediate vicinity of
each of the vibration generating units 121‑128) is set to
be smaller than a maximum value in the bathtub 102 of
the water pressure stimulation caused by the hot or cool
water stream generated by each of the hot/cool water
stream generating units 111‑112 (usually, the water pres-
sure stimulation in an area in the immediate vicinity of
each of the hot/cool water stream generating units
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111‑112).
[0139] Furthermore, in the present embodiment as
well, at a predetermined position in the bathtub 102 (such
as a position corresponding to a body surface of a user
who is to sit or lie in the bathtub 102), the water pressure
stimulation caused by the vibration generated by each of
the vibration generating units 121‑128 is set to be smaller
than the water pressure stimulation caused by the hot or
cool water stream generated by each of the hot/cool
water stream generating units 111‑112.
[0140] These settings can be achieved by adjusting an
electrical signal for driving each of the vibration generat-
ing units 121‑128 and an electrical signal for driving each
of the hot/cool water stream generating units 111‑112 (in
particular, an electrical signal supplied to a built-in motor
for jetting the hot or cool water).
[0141] The "water pressure stimulation" used as an
indicator for the adjustment of these electrical signals
can be evaluated (measured), for example, according to
the "water pressure stimulation measurement method"
described above. Then, the strength of each vibration
can be pre-adjusted, for example, as described in para-
graphs 0098 to 0106.
[0142] The operation (driving) of the hot/cool water
stream generating units 111‑112, the selection of the
output strength of the hot/cool water stream generating
units 111‑112 (strong, medium or weak), the operation
(driving) of each of the vibration generating units 121‑28,
and the like are controlled by a controlling unit 135, for
example on the basis of an input operation from the user
via a remote controller 130.

(Embodiment 1‑2: Effects)

[0143] According to the bathtub system 101 of the
present embodiment as well, by the hot or cool water
streams generated by the hot/cool water stream gener-
ating units 111‑112, a relatively strong water pressure
stimulation canbegiven to theuser of the bathtub 102, as
if it were penetrating into the user’s body (e.g. muscles),
while a delicatewater pressure stimulation causedby the
vibration generated by each of the vibration generating
units 121‑128 can be givenmainly to a surface (e.g. skin)
of the user’s body. This canprovide a finely tuned comfort
to the user.
[0144] In addition, according to thebathtub system101
of the present embodiment as well, a maximum value in
the bathtub 102 of thewater pressure stimulation caused
by the vibration generated by each of the vibration gen-
erating units 121‑128 is adjusted to be smaller than a
maximum value in the bathtub 102 of the water pressure
stimulation caused by the hot or cool water stream gen-
erated by each of the hot/cool water stream generating
units 111‑112.
[0145] According to this feature, it is more surely pre-
vented that the vibration generated by each of the vibra-
tion generating units 121‑128 interferes with action of the
hot or cool water stream generated by each of the hot/-

cool water stream generating units 111‑112.
[0146] In addition, according to thebathtub system101
of the present embodiment as well, at a predetermined
position in the bathtub 102 (such as a position corre-
sponding to a body surface of a user who is to sit or lie in
the bathtub 102), the water pressure stimulation caused
by the vibration generated by each of the vibration gen-
erating units 121‑128 is adjusted to be smaller than the
water pressure stimulation caused by the hot or cool
water stream generated by each of the hot/cool water
stream generating units 111‑112.
[0147] According to this feature, it is effectively inhib-
ited that a too strong stimulation is given to the user’s skin
(which may provide discomfort to the user).
[0148] In addition, according to thebathtub system101
of the present embodiment as well, the hot/cool water
stream generating units 111‑112 are located on the back
side wall surface 102a of the bathtub 102, and the vibra-
tion generating units for shoulders 121‑122 are also
located on the back side wall surface 102a of the bathtub
102.
[0149] According to this feature, on the back side of the
body where the user is more likely to feel stimulation, the
user can perceive comfort effects of both the stimulation
by the vibration(s) and the stimulation by the hot or cool
water stream(s).
[0150] In addition, according to thebathtub system101
of the present embodiment as well, the vibration gener-
ating units for shoulders 121‑122 are located above the
hot/cool water stream generating units 111‑112.
[0151] As the hot/cool water stream generating units
111‑112 are located on the back sidewall surface 102a of
the bathtub 102, it is expected that the momentum of the
hot or cool water streams from the hot/cool water stream
generating units 111‑112 will cause the user’s shoulder
side to approach the back side wall surface 102a of the
bathtub 102. Therefore, by locating the vibration gener-
ating units for shoulders 121‑122 on the back side wall
surface 102a of the bathtub 102 in an area where the
user’s shoulder side will approach in the above way, the
user can perceive comfort effects of the vibration by the
vibration generating units for shoulders 121‑122 more
easily on the user’s shoulder side.
[0152] Furthermore, according to the bathtub system
101of thepresent embodiment aswell, theback sidewall
surface 102a of the bathtub 102, where the vibration
generating units for shoulders 121‑122 are located, is
inclined.
[0153] When the user’s shoulder side approaches the
back side wall surface 102a of the bathtub 102, as the
back sidewall surface102aof the bathtub 102 is inclined,
thebacksidewall surface102aof thebathtub102 ismore
likely to conform to the user’s body line. Herein, as the
vibration generating units for shoulders 121‑122 are
located there, the user can perceive comfort effects of
the vibration by the vibration generating units for
shoulders 121‑122 more easily.
[0154] Furthermore, according to the bathtub system
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101 of the present embodiment as well, the direction of
the vibration generated by each of the vibration generat-
ing units for shoulders 121‑122 is in an oblique vertical
direction.
[0155] When the user’s shoulder side approaches the
back side wall surface 102a of the bathtub 102, as the
direction of the vibration generated by each of the vibra-
tion generating units for shoulders 121‑122 is in an ob-
lique vertical direction, the user can perceive comfort
effects of the vibrationmore easily on the user’s shoulder
side.
[0156] In addition, according to thebathtub system101
of the present embodiment as well, the direction of the
vibration generated by the vibration generating units for
buttocks125‑126, thedirectionof the vibrationgenerated
by the left vibration generating unit 127 and the direction
of the vibration generated by the right vibration generat-
ing unit 128 form a substantially right angle with the
direction of the hot or cool water streams generated by
the hot/cool water stream generating units 111‑112, re-
spectively.
[0157] According to this feature, the user is more likely
to perceive the comfort effects of both the stimulation by
the vibration generated by each of the vibration generat-
ing units 121‑128 and the stimulation by the hot or cool
water stream from each of the hot/cool water stream
generating units 111‑112, respectively independently.
[0158] In addition, according to thebathtub system101
of the present embodiment as well, the vibration gener-
ating units for legs 123‑124 are located on the leg side
wall surface 102b of the bathtub 102, and the vibration
generating units for legs 123‑124 and the hot/cool water
stream generating units 111‑112 are located at positions
offset from each other in a height direction.
[0159] According to this feature, the user is more likely
to perceive the comfort effects of both the stimulation by
the vibration from the vibration generating units for legs
123‑124 and the stimulation by the hot or cool water
stream fromeachof thehot/coolwater streamgenerating
units 111‑112, respectively independently.

(Embodiment 2‑1: Structure)

[0160] Hereinafter, an embodiment 2‑1 of the present
invention is explained with reference to the attached
drawings. The structure (arrangement configuration) of
a bathtub system of the embodiment 2‑1 of the present
invention is the same as that of the bathtub system 1 of
the embodiment 1‑1 of the present invention described
with reference to Figs. 1 to 7.

(Embodiment 2‑1: Control Configuration)

[0161] In the present embodiment, the water pressure
stimulation caused by the vibration generated by each of
the vibration generating units 21‑28 and the water pres-
sure stimulation caused by the hot or cool water stream
generated by each of the hot/cool water stream generat-

ing units 11‑12 are adapted not to interfere with each
other.
[0162] These settings can be achieved by adjusting
respective supply timings or the like of an electrical signal
for driving each of the vibration generating units 21‑28
and an electrical signal for driving each of the hot/cool
water stream generating units 11‑12 (in particular, an
electrical signal supplied to a built-in motor for jetting
the hot or cool water).
[0163] The "water pressure stimulation" used as an
indicator for the adjustment of these electrical signals
can be evaluated (measured), for example, according to
the "water pressure stimulation measurement method"
described above. Then, the strength of each vibration
can be pre-adjusted, for example, as described in para-
graphs 0098 to 0106.
[0164] The operation (driving) of the hot/cool water
streamgenerating units 11‑12, the selection of the output
strength of the hot/cool water stream generating units
11‑12 (strong,mediumorweak), theoperation (driving)of
each of the vibration generating units 21‑28, and the like
are controlled by the controlling unit 35, for example on
the basis of an input operation from the user via the
remote controller 30.
[0165] Herein, the controlling unit 35 of the present
embodiment is configured to coordinate operations of
the hot/cool water stream generating units 11‑12 and
operations of the vibration generating units 21‑28 (i.e.,
configured to correlate them with each other).
[0166] Specifically, the controlling unit 35 is settable at
asimultaneous-operationblockingmode (1), for example
on the basis of an input operation from the user via the
remote controller 30. As shown in Fig. 10, in the simulta-
neous-operation blocking mode (1), the controlling unit
35 is configured not to start an operation of any of the
vibration generating units 21‑28 during an operation of
one ormore of the hot/cool water streamgenerating units
11‑12 and not to start an operation of any of the hot/cool
water stream generating units 11‑12 during an operation
of one or more of the vibration generating units 21‑28.
More specifically, when the controlling unit 35 in the
simultaneous-operation blocking mode (1) receives an
instruction for starting an operation of any one or more of
the vibration generating units 21‑28 during an operation
of one or more of the hot/cool water stream generating
units 11‑12, the controlling unit 35 is configured to start
the operation of the one or more of the vibration generat-
ing units 21‑28 after the operation of the one or more of
the hot/cool water stream generating units 11‑12 is com-
pleted, and when the controlling unit 35 in the simulta-
neous-operation blocking mode (1) receives an instruc-
tion for starting an operation of any one or more of the
hot/cool water stream generating units 11‑12 during an
operation of one ormore of the vibration generating units
21‑28, the controlling unit 35 is configured to start the
operation of the one or more of the hot/cool water stream
generating units 11‑12 after the operation of the one or
more of the vibration generating units 21‑28 is com-
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pleted.
[0167] According to this feature, it is possible to
achieve an operational control in which operational con-
tents by the user (user’s intention to use the hot/cool
water stream generating units 11‑12 or the vibration
generating units 21‑28) are respected, while surely pre-
venting that the operation of any of the hot/cool water
streamgenerating units 11‑12 and the operation of any of
the vibration generating units 21‑28 interfere with each
other.
[0168] Herein, in terms of the completion of the opera-
tion of the one or more of the hot/cool water stream
generating units 11‑12 or the one or more of the vibration
generating units 21‑28, for example, if an ongoing func-
tion is to continue for a preselected period of time, the
ongoing functionmay be completed after the preselected
period of time has elapsed. Alternatively, at a timing at
which operational contents to use another (not ongoing)
function are received, a message such as ""The water
discharge function will be stopped for starting the vibra-
tion function" is issued, and the ongoing function may be
completed (stopped) immediately. The message to the
user is not limited to an audible one, but can also be a
visual one by using a display unit or the like.
[0169] Furthermore, as shown in Fig. 10, when the
controllingunit 35 in the simultaneous-operationblocking
mode (1) receives an instruction for starting an operation
of any one ormore of the vibration generating units 21‑28
during an operation of one or more of the hot/cool water
stream generating units 11‑12, the controlling unit 35 is
configured to start the operation of the one or more of the
vibration generating units 21‑28 within a predetermined
period of time after the operation of the one ormore of the
hot/cool water stream generating units 11‑12 has been
completed.
[0170] According to this feature, the vibration(s) is
given within the predetermined period of time during
which there is still a lingering effect of the hot/cool water
stream(s) generated by the one or more of the hot/cool
water stream generating units 11‑12, so that the change
from the water stream stimulation to the vibration stimu-
lation can be made with less discomfort for the user.
[0171] In the present embodiment, the predetermined
period of time is set to correspond to 70 % of a period of
time which it takes for the hot/cool water stream remain-
ing in thebathtub2after thecompletionof theoperationof
the one or more of the hot/cool water stream generating
units 11‑12 to disappear.
[0172] According to this feature, the change from the
water stream stimulation to the vibration stimulation can
be made with less discomfort for the user, more effec-
tively.
[0173] In the present embodiment, the period of time
which it takes for the hot/cool water stream remaining in
the bathtub 2 after the completion of the operation of the
oneormore of the hot/coolwater streamgenerating units
11‑12 to disappear is: about 25 seconds when the one or
more of the hot/cool water stream generating units 11‑12

is driven at the "strong output strength", about 20 sec-
onds when the one or more of the hot/cool water stream
generating units 11‑12 is driven at the "medium output
strength", and about 15 secondswhen the one ormore of
thehot/coolwater streamgeneratingunits 11‑12 is driven
at the "weak output strength". Herein, in the present
embodiment, the state inwhich the hot/cool water stream
remaining in the bathtub 2 has disappeared is, for ex-
ample, a state in which no wave (no oscillation) is found
on the surface of the hot or cool water pooled in the
bathtub 2.
[0174] Fig. 10 is explained in detail. When an instruc-
tion (a command) for starting an operation of any one or
more of the vibration generating units 21‑28 is received
(YES inSTEP11), it is judgedwhetherornot it is duringan
operation of any one ormore of the hot/cool water stream
generating units 11‑12 (STEP 12). When it is during an
operation of any one ormore of the hot/cool water stream
generating units 11‑12 (YES in STEP 12), the next step
waits until the operation of the one ormore of the hot/cool
water stream generating units 11‑12 is completed (STEP
13). Then, the operation of the one or more of the vibra-
tion generating units 21‑28 is started within the prede-
termined period of time after the operation of the one or
more of the hot/cool water stream generating units 11‑12
has been completed (STEP 14). When it is not during an
operation of any one ormore of the hot/cool water stream
generating units 11‑12 (NO in STEP 12), the operation of
the one or more of the vibration generating units 21‑28 is
started immediately (STEP 15).
[0175] Roughly symmetrically, when an instruction (a
command) for starting an operation of any one ormore of
the hot/cool water stream generating units 11‑12 is re-
ceived (YES in STEP 21), it is judged whether or not it is
during an operation of any one or more of the vibration
generating units 21‑28 (STEP 22). When it is during an
operation of any one or more of the vibration generating
units 21‑28 (YES inSTEP22), thenext stepwaits until the
operation of the one or more of the vibration generating
units 21‑28 is completed (STEP 23). Then, the operation
of the one or more of the hot/cool water stream generat-
ing units 11‑12 is started (STEP 24).When it is not during
an operation of any one or more of the vibration generat-
ing units 21‑28 (NO in STEP22), the operation of the one
or more of the hot/cool water stream generating units
11‑12 is started immediately (STEP 24).
[0176] Furthermore, the controlling unit 35 of the pre-
sent embodiment is settable at a simultaneous-operation
acceptable mode, for example on the basis of an input
operation from the user via the remote controller 30. As
shown in Fig. 11, when the controlling unit 35 in the
simultaneous-operation acceptable mode receives an
instruction for starting an operation of any one or more
of the vibration generating units 21‑28 during an opera-
tion of one or more of the hot/cool water stream generat-
ing units 11‑12, the controlling unit 35 is configured to
forcibly switch the ongoing output strength of the one or
more of the hot/cool water stream generating units 11‑12
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into "weakoutput strength" and then to start theoperation
of the one ormore of the vibration generating units 21‑28,
and when the controlling unit 35 in the simultaneous-
operation acceptable mode receives an instruction for
starting an operation of any one or more of the hot/cool
water stream generating units 11‑12 during an operation
of one ormore of the vibration generating units 21‑28, the
controlling unit 35 is configured to forcibly switch the pre-
set output strength of the one or more of the hot/cool
water stream generating units 11‑12 into "weak output
strength" and then to start the operation of the one or
more of the hot/cool water streamgenerating units 11‑12.
[0177] According to this feature, the situation is surely
prevented in which the user cannot perceive the comfort
erects of the vibration generated by any of the vibration
generating units 21‑28 because the hot or cool water
stream generated by any of the hot/cool water stream
generating units 11‑12 has too strong effects.
[0178] Fig. 11 is explained in detail. When an instruc-
tion (a command) for starting an operation of any one or
more of the vibration generating units 21‑28 is received
(YES in STEP 31), it is judged whether or not it is during
an operation of any one or more of the hot/cool water
stream generating units 11‑12 (STEP 32). When it is
during an operation of any one or more of the hot/cool
water streamgenerating units 11‑12 (YES in STEP32), it
is judged whether the one or more of the hot/cool water
stream generating units 11‑12 is not driven at the "weak
output strength" (STEP33).When any of the one ormore
of the hot/cool water stream generating units 11‑12 dur-
ing the operation is not driven at the "weak output
strength" (YES in STEP 33), the ongoing output strength
of the one or more of the hot/cool water stream generat-
ing units 11‑12 is forcibly switched into the "weak output
strength" (STEP 34). Then, the operation of the one or
more of the vibration generating units 21‑28 is started
(STEP 35). When it is not during an operation of any one
or more of the hot/cool water stream generating units
11‑12 (NO in STEP 32), the operation of the one or more
of the vibration generating units 21‑28 is started imme-
diately (STEP 35). When all of the one or more of the
hot/cool water stream generating units 11‑12 during the
operation is driven at the "weak output strength" (NO in
STEP 33), the operation of the one or more of the vibra-
tion generating units 21‑28 is started immediately (STEP
35).
[0179] Roughly symmetrically, when an instruction (a
command) for starting an operation of any one ormore of
the hot/cool water stream generating units 11‑12 is re-
ceived (YES in STEP 41), it is judged whether or not it is
during an operation of any one or more of the vibration
generating units 21‑28 (STEP 42). When it is during an
operation of any one or more of the vibration generating
units 21‑28 (YES in STEP 42), it is judged whether the
oneormore of the hot/coolwater streamgenerating units
11‑12 is not pre-set (selected) at the "weak output
strength" (STEP 43). When any of the one or more of
the hot/cool water stream generating units 11‑12 is not

pre-set (selected) at the "weak output strength" (YES in
STEP 43), the pre-set (selected) output strength of the
oneormore of the hot/cool water streamgenerating units
11‑12 is forcibly switched into the "weak output strength"
(STEP 44). Then, the operation of the one or more of the
hot/cool water stream generating units 11‑12 is started
(STEP 45). When it is not during an operation of any one
or more of the vibration generating units 21‑28 (NO in
STEP42), the operation of the oneormoreof the hot/cool
water stream generating units 11‑12 is started immedi-
ately (STEP 45). When all of the one or more of the
hot/cool water stream generating units 11‑12 is pre-set
(selected) at the "weakoutput strength" (NO inSTEP43),
the operation of the one or more of the hot/cool water
stream generating units 11‑12 is started immediately
(STEP 45).

(Embodiment 2‑1: Effects)

[0180] According to thebathtubsystem1of thepresent
embodiment as structuredabove, by thehot or coolwater
streams generated by the hot/cool water stream gener-
ating units 11‑12, a relatively strong water pressure sti-
mulation can be given to the user of the bathtub 2, as if it
were penetrating into the user’s body (e.g. muscles),
while a delicate water pressure stimulation caused by
the vibration generated by each of the vibration generat-
ingunits 21‑28canbegivenmainly toasurface (e.g. skin)
of the user’s body. This canprovide a finely tuned comfort
to the user. In particular, by coordinating theoperations of
the hot/cool water stream generating units 11‑12 and the
operations of the vibration generating units 21‑28 (by
correlating them with each other), the finely tuned com-
fort for the user can be more improved.
[0181] In addition, according to the bathtub system1of
the present embodiment, the controlling unit 35 is setta-
ble at the simultaneous-operation blockingmode (1), the
controllingunit 35 in the simultaneous-operationblocking
mode (1) is configurednot to start an operation of anyone
or more of the vibration generating units 11‑12 during an
operation of one or more of the hot/cool water stream
generatingunits 11‑12andnot to start anoperation of any
oneormore of the hot/cool water streamgenerating units
11‑12 during an operation of one or more of the vibration
generating units 21‑28.
[0182] According to this feature, it is surely prevented
that the operation of any of the hot/cool water stream
generating units 11‑12 and the operation of any of the
vibration generating units 21‑28 interferewith eachother.
[0183] Furthermore, according to the bathtub system1
of the present embodiment, when the controlling unit 35
in the simultaneous-operation blocking mode (1) re-
ceives an instruction for starting an operation of any
oneormoreof the vibrationgeneratingunits 21‑28during
an operation of one or more of the hot/cool water stream
generating units 11‑12, the controlling unit 35 is config-
ured to start the operation of the one or more of the
vibration generating units 21‑28 after the operation of
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the one or more of the hot/cool water stream generating
units 11‑12 is completed, andwhen the controlling unit 35
in the simultaneous-operation blocking mode (1) re-
ceives an instruction for starting an operation of any
oneormore of the hot/coolwater streamgenerating units
11‑12 during an operation of one or more of the vibration
generating units 21‑28, the controlling unit 35 is config-
ured to start the operation of the one or more of the
hot/cool water stream generating units 11‑12 after the
operation of the one or more of the vibration generating
units 21‑28 is completed.
[0184] According to this feature, it is possible to
achieve an operational control in which operational con-
tents by the user (user’s intention to use the hot/cool
water stream generating units 11‑12 or the vibration
generating units 21‑28) are respected, while surely pre-
venting that the operation of any of the hot/cool water
streamgenerating units 11‑12 and the operation of any of
the vibration generating units 11‑12 interfere with each
other.
[0185] Furthermore, according to the bathtub system1
of the present embodiment, when the controlling unit 35
in the simultaneous-operation blocking mode (1) re-
ceives an instruction for starting an operation of any
oneormoreof the vibrationgeneratingunits 21‑28during
an operation of one or more of the hot/cool water stream
generating units 11‑12, the controlling unit 35 is config-
ured to start the operation of the one or more of the
vibration generating units 21‑28 within a predetermined
period of time after the operation of the one ormore of the
hot/cool water stream generating units 11‑12 has been
completed.
[0186] According to this feature, the vibration(s) is
given within the predetermined period of time during
which there is still a lingering effect of the hot/cool water
stream(s) generated by the one or more of the hot/cool
water stream generating units 11‑12, so that the change
from the water stream stimulation to the vibration stimu-
lation can be made with less discomfort for the user.
[0187] Furthermore, according to the bathtub system1
of the present embodiment, the controlling unit 35 is
settable at the simultaneous-operation acceptable
mode, when the controlling unit 35 in the simulta-
neous-operation acceptable mode receives an instruc-
tion for starting an operation of any one or more of the
vibration generating units 21‑28 during an operation of
one ormore of the hot/coolwater streamgenerating units
11‑12, the controlling unit 35 is configured to forcibly
switch the ongoing output strength of the one or more
of the hot/cool water stream generating units 11‑12 into
"weak output strength" and then to start the operation of
the one or more of the vibration generating units 21‑28,
and when the controlling unit 35 in the simultaneous-
operation acceptable mode receives an instruction for
starting an operation of any one or more of the hot/cool
water stream generating units 11‑12 during an operation
of one ormore of the vibration generating units 21‑28, the
controlling unit 35 is configured to forcibly switch the pre-

set output strength of the one or more of the hot/cool
water stream generating units 11‑12 into "weak output
strength" and then to start the operation of the one or
more of the hot/coolwater streamgenerating units 11‑12.
[0188] According to this feature, the situation is surely
prevented in which the user cannot perceive the comfort
erects of the vibration generated by any of the vibration
generating units 21‑28 because the hot or cool water
stream generated by any of the hot/cool water stream
generating units 11‑12 has too strong effects.
[0189] In the present embodiment, as described
above, when the controlling unit 35 in the simulta-
neous-operation acceptable mode receives an instruc-
tion for starting an operation of any one or more of the
vibration generating units 21‑28 during an operation of
one ormore of the hot/cool water streamgenerating units
11‑12, the controlling unit 35 is configured to forcibly
switch the ongoing output strength of the one or more
of the hot/cool water stream generating units 11‑12 into
the "weak output strength" and then to start the operation
of the one ormore of the vibration generating units 21‑28,
and when the controlling unit 35 in the simultaneous-
operation acceptable mode receives an instruction for
starting an operation of any one or more of the hot/cool
water stream generating units 11‑12 during an operation
of one ormore of the vibration generating units 21‑28, the
controlling unit 35 is configured to forcibly switch the pre-
set output strength of the one or more of the hot/cool
water stream generating units 11‑12 into the "weak out-
put strength" and then to start the operation of the one or
more of the hot/coolwater streamgenerating units 11‑12.
However, the present invention is not limited to this
manner. For example, when the controlling unit 35 in
the simultaneous-operation acceptable mode receives
an instruction for starting an operation of any one ormore
of the vibration generating units 21‑28 during an opera-
tion of one or more of the hot/cool water stream generat-
ing units 11‑12, the controlling unit 35 may be configured
to forcibly switch theongoingoutput strengthof theoneor
more of the hot/cool water stream generating units 11‑12
into output strength further weaker than the "weak output
strength" and then to start the operation of the one or
more of the vibration generating units 21‑28, and when
the controlling unit 35 in the simultaneous-operation
acceptable mode receives an instruction for starting an
operation of any one ormore of the hot/cool water stream
generatingunits 11‑12duringanoperationof oneormore
of thevibrationgeneratingunits 21‑28, thecontrollingunit
35may be configured to forcibly switch the pre-set output
strength of the one or more of the hot/cool water stream
generating units 11‑12 into output strength further weak-
er than the "weak output strength" and then to start the
operation of the one or more of the hot/cool water stream
generating units 11‑12.

(Embodiment 3‑1: Structure)

[0190] Hereinafter, an embodiment 3‑1 of the present
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invention is explained with reference to the attached
drawings. Unless otherwise explained, the structure (ar-
rangement configuration) of a bathtub system of the
embodiment 3‑1 of the present invention is similar to that
of the bathtub system 1 of the embodiment 1‑1 of the
present invention described with reference to Figs. 1 to 7
and that of the bathtub system1of the embodiment 2‑1 of
the present invention.
[0191] In the present embodiment, as shown inFig. 12,
a discharge water stream generating unit 13 is provided.
The discharge water streamgenerating unit 13 has a slit-
like shape extending in a left and right direction. A bottom
of the discharge water stream generating unit 13 is
positioned at a predetermined height (e.g. at a height
of 500 mm from the bottom of the bathtub 2) on the back
side wall surface 2a, corresponding to an area above
shoulders of a user of the bathtub 2 (which area may
cover the back side of a neck of the user).
[0192] The discharge water stream generating unit 13
is a device mechanism manufactured and marketed by
TOTO LTD. under the name of "Katarakuyu" (which
means ’shoulder comfortable hot water’) and is config-
ured to generate a discharge water stream above a sur-
face of pooled hot or cool water, which is to have been
already pooled in the bathtub 2, by vigorously supplying
hot or cool water into the bathtub 2. The discharge water
stream generating unit 13 is visible on the back side wall
surface 2a as a slit-like area, whose length in a left and
right direction is 440 mm and whose height is 2 mm.
[0193] The water intake ports 9a, 9b serve for circulat-
ing hot or cool water to the hot/cool water stream gen-
erating units 11, 12 and the discharge water stream
generating unit 13. The water intake ports 9a, 9b are
providedon the left sidewall surface2cof the bathtub2at
the predetermined two locations (e.g. at positions of 170
mm and 780 mm from a lower end of the back side wall
surface 2a toward the leg side, at a height of 90 mm from
the bottom of the bathtub 2). Each of the water intake
ports 9a, 9b is a member formed into a circular disk
having an outer diameter of 82 mm and a projection
height (thickness) into the bathtub 2 of 14 mm.
[0194] Furthermore, Fig. 12 shows a bottom landing
position on the bottom of the bathtub 2, at which the
discharge water stream generated by the discharge
water stream generating unit 13 is to land, in a hypothe-
tical situation inwhich there is no hot or cool water pooled
in the bathtub 2.

(Embodiment 3‑1: Control Configuration)

[0195] The control configuration of the bathtub system
of the embodiment 3‑1 of the present invention is the
same as that of the bathtub system 1 of the embodiment
1‑1 of the present invention described with reference to
Fig. 8.

(Embodiment 3‑1: Control Configuration (2))

[0196] Furthermore, in the present embodiment, in a
hypothetical situation in which there is no hot or cool
water pooled in the bathtub 2, when the discharge water
stream generating unit 13 is driven at "strong output
strength", the discharge water stream generated by the
discharge water stream generating unit 13 is to land at a
predetermined bottom landing position (e.g. at a position
of 400mm from a lower end of the back side wall surface
2a toward the leg side) on the bottom of the bathtub 2.
Therefore, in the present embodiment, the vibration gen-
erating units 21‑22 and 25‑28 are located on the user’s
back side in a front and rear direction with respect to the
predetermined bottom landing position when the dis-
charge water stream generating unit 13 is driven at the
"strong output strength".
[0197] Furthermore, in the present embodiment, in a
hypothetical situation in which there is pooled hot or cool
water in the bathtub 2 (whose recommendable standard
water height is e.g. 350 mm), when the discharge water
stream generating unit 13 is driven at the "strong output
strength", the discharge water stream generated by the
discharge water stream generating unit 13 is to land at a
predetermined surface landing position (e.g. whose
drooping point onto the bottom of the bathtub 2 corre-
sponds to a position of 200 mm from a lower end of the
back side wall surface 2a toward the leg side) on a sur-
face of the pooled hot or cool water. Therefore, in the
present embodiment, the vibration generating units
21‑22 and 25‑28 are located on the user’s back side in
the front and rear direction with respect to the predeter-
mined surface landing positionwhen the dischargewater
stream generating unit 13 is driven at the "strong output
strength".
[0198] Substantially similarly, in the present embodi-
ment, in a hypothetical situation inwhich there is nohot or
cool water pooled in the bathtub 2, when the discharge
water stream generating unit 13 is driven at "medium
output strength", the discharge water stream generated
by the discharge water stream generating unit 13 is to
land at another predetermined bottom landing position
(e.g. at a position of 300mm from a lower end of the back
side wall surface 2a toward the leg side) on the bottom of
the bathtub 2. Therefore, in the present embodiment, the
vibrationgeneratingunits 21‑22and25‑28are locatedon
the user’s back side in the front and rear direction with
respect to the predetermined bottom landing position
when the discharge water stream generating unit 13 is
driven at the "medium output strength".
[0199] Furthermore, in the present embodiment, in a
hypothetical situation in which there is pooled hot or cool
water in the bathtub 2, when the discharge water stream
generating unit 13 is driven at the "medium output
strength", the discharge water stream generated by the
discharge water stream generating unit 13 is to land at
another predetermined surface landing position (e.g.
whose drooping point onto the bottom of the bathtub 2
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corresponds to a position of 150 mm from a lower end of
the back side wall surface 2a toward the leg side) on a
surface of the pooled hot or cool water. Therefore, in the
present embodiment, the vibration generating units
21‑22 and 25‑28 are located on the user’s back side in
the front and rear direction with respect to the predeter-
mined surface landing positionwhen the dischargewater
streamgenerating unit 13 is driven at the "mediumoutput
strength".
[0200] On the other hand, in the present embodiment,
in a hypothetical situation in which there is no hot or cool
water pooled in the bathtub 2, when the discharge water
stream generating unit 13 is driven at "weak output
strength", the discharge water stream generated by the
discharge water stream generating unit 13 is to land at
further another predetermined bottom landing position
(e.g. at a position of 250mm from a lower end of the back
side wall surface 2a toward the leg side) on the bottom of
thebathtub2. (Therefore, in thepresent embodiment, the
vibration generating units 25‑28 cannot be said to be
located on the user’s back side in the front and rear
direction with respect to the predetermined bottom land-
ing position when the dischargewater stream generating
unit 13 is driven at the "weak output strength").
[0201] Furthermore, in the present embodiment, in a
hypothetical situation in which there is pooled hot or cool
water in the bathtub 2, when the discharge water stream
generating unit 13 is driven at the "weak output strength",
the discharge water stream generated by the discharge
water stream generating unit 13 is to land at further
another predetermined surface landing position (e.g.
whose drooping point onto the bottom of the bathtub 2
corresponds to a position of 100 mm from a lower end of
the back side wall surface 2a toward the leg side) on a
surface of the pooled hot or cool water. (Therefore, in the
present embodiment, the vibration generating units
25‑28 cannot be said to be located on the user’s back
side in the front and rear direction with respect to the
predetermined surface landing position when the dis-
charge water stream generating unit 13 is driven at the
"weak output strength").
[0202] Herein, at the "strong output strength" of the
dischargewater streamgeneratingunit 13, thehot or cool
water is discharged at a flow rate of 65 little per 1 minute.
At the "medium output strength" of the discharge water
stream generating unit 13, the hot or cool water is dis-
chargedataflowrateof55 little per1minute.At the "weak
output strength" of the discharge water stream generat-
ing unit 13, the hot or cool water is discharged at a flow
rate of 49 little per 1 minute.

(Embodiment 3‑1: Effects)

[0203] According to thebathtubsystem1of thepresent
embodiment as structured above, by the dischargewater
stream from the discharge water stream generating unit
13, a relatively strong water pressure stimulation can be
given to a user of the bathtub, as if it were penetrating into

the user’s body (e.g. muscles, in particular around the
user’s neckor shoulders),whileadelicatewaterpressure
stimulation caused by the vibration generated by each of
the vibration generating units 21‑28 can be given mainly
toasurface (e.g. skin) of theuser’sbody.This canprovide
a finely tuned comfort to the user.
[0204] In addition, according to the bathtub system1of
the present embodiment, in a hypothetical situation in
which there is nohot or coolwater pooled in thebathtub2,
when the discharge water stream generating unit 13 is
driven at the "strong output strength" or the "medium
output strength", the discharge water stream generated
by the discharge water stream generating unit 13 is to
land at the above predetermined bottom landing position
on the bottom of the bathtub 2, and the vibration gen-
erating units 21‑22 and 25‑28 are located on the user’s
back side in the front and rear directionwith respect to the
above predetermined bottom landing position.
[0205] According to this feature, the situation is effec-
tively inhibited in which the water pressure stimulation
caused by the vibration generated by each of the vibra-
tion generating units 21‑22 and 25‑28 is interfered with
the discharge water stream generated by the discharge
water stream generating unit 13.
[0206] Furthermore, according to the bathtub system1
of the present embodiment, in a hypothetical situation in
which there is pooed hot or cool water in the bathtub 2,
when the discharge water stream generating unit 13 is
driven at the "strong output strength" or the "medium
output strength", the discharge water stream generated
by the discharge water stream generating unit 13 is to
land at the above predetermined surface landing position
on the surface of the pooled hot or cool water, and the
vibrationgeneratingunits 21‑22and25‑28are locatedon
the user’s back side in the front and rear direction with
respect to the above predetermined surface landing po-
sition.
[0207] According to this feature, the situation is more
effectively inhibited in which the water pressure stimula-
tion caused by the vibration generated by each of the
vibration generating units 21‑22 and 25‑28 is interfered
with the discharge water stream generated by the dis-
charge water stream generating unit 13.
[0208] Herein, in the present embodiment, the vibra-
tion generating units 25‑28 cannot be said to be located
on the user’s back side in the front and rear direction both
with respect to the predetermined bottom landing posi-
tion when the discharge water stream generating unit 13
is driven at the "weak output strength" andwith respect to
the predetermined surface landing position when the
discharge water stream generating unit 13 is driven at
the "weakoutput strength".However,when thedischarge
water stream generating unit 13 is driven at the "weak
output strength", the extent to which the discharge water
stream generated by the discharge water stream gener-
ating unit 13 lands on the surface of the pooled hot or cool
water at the front side (leg side) of the user and causes
turbulence inside the pooled hot or cool water in the
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bathtub 2 is relatively small. Therefore, when the dis-
charge water stream generating unit 13 is driven at the
"weak output strength", the user can perceive the vibra-
tion generated by each of the vibration generating units
21‑22 and 25‑28 sufficiently.
[0209] Furthermore, in the present embodiment, the
vibration generating units for legs 23‑24 are not located
on the user’s back side in the front and rear direction both
with respect to the above predetermined bottom landing
positions and with respect to the above predetermined
surface landing positions. However, the vibration gener-
ated by each of the vibration generating units for legs
23‑24 acts on the user’s legs sufficiently away from the
above predetermined bottom landing positions and the
abovepredeterminedsurface landingpositions, and thus
the user can perceive the vibration generated by each of
the vibration generating units for legs 23‑24 sufficiently.
[0210] In addition to the above, according to the bath-
tub system 1 of the present embodiment as well as the
bathtub system 1 of the embodiment 1‑1, a maximum
value in the bathtub 2 of the water pressure stimulation
caused by the vibration generated by each of the vibra-
tion generating units 21‑28 is adjusted to be smaller than
a maximum value in the bathtub 2 of the water pressure
stimulation caused by the hot or cool water stream gen-
erated by each of the hot/cool water stream generating
units 11‑12.
[0211] According to this feature, it is more surely pre-
vented that the vibration generated by each of the vibra-
tion generating units 21‑28 is interfered with action of the
hot or cool water stream generated by each of the hot/-
cool water stream generating units 11‑12.
[0212] In addition, according to the bathtub system1of
the present embodiment, at a predetermined position in
the bathtub 2 (such as a position corresponding to a body
surface of a user who is to sit or lie in the bathtub 2), the
water pressure stimulation caused by the vibration gen-
erated by each of the vibration generating units 21‑28 is
adjusted to be smaller than the water pressure stimula-
tion caused by the hot or cool water stream generated by
each of the hot/cool water streamgenerating units 11‑12.
[0213] According to this feature, it is effectively inhib-
ited that a too strong stimulation is given to the user’s skin
(which may provide discomfort to the user).
[0214] In addition, according to the bathtub system1of
the present embodiment, the hot/cool water stream gen-
erating units 11‑12 are located on the back side wall
surface 2a of the bathtub 2, and the vibration generating
units for shoulders 21‑22 are also located on the back
side wall surface 2a of the bathtub 2.
[0215] According to this feature, on the back side of the
body where the user is more likely to feel stimulation, the
user can perceive comfort effects of both the stimulation
by the vibration(s) and the stimulation by the hot or cool
water stream(s).
[0216] In addition, according to the bathtub system1of
the present embodiment, the vibration generating units
for shoulders 21‑22 are located above the hot/cool water

stream generating units 11‑12.
[0217] As the hot/cool water stream generating units
11‑12 are located on the back side wall surface 2a of the
bathtub 2, it is expected that the momentum of the hot or
cool water streams from the hot/cool water stream gen-
erating units 11‑12 will cause the user’s shoulder side to
approach the back side wall surface 2a of the bathtub 2.
Therefore, by locating the vibration generating units for
shoulders 21‑22 on the back side wall surface 2a of the
bathtub 2 in an area where the user’s shoulder side will
approach in theaboveway, theuser canperceivecomfort
effects of the vibration by the vibration generating units
for shoulders 21‑22 more easily on the user’s shoulder
side.
[0218] Furthermore, according to the bathtub system1
of the present embodiment, the back sidewall surface 2a
of the bathtub 2, where the vibration generating units for
shoulders 21‑22 are located, is inclined.
[0219] When the user’s shoulder side approaches the
back side wall surface 2a of the bathtub 2, as the back
side wall surface 2a of the bathtub 2 is inclined, the back
side wall surface 2a of the bathtub 2 is more likely to
conform to the user’s body line. Herein, as the vibration
generating units for shoulders 21‑22 are located there,
the user can perceive comfort effects of the vibration by
the vibration generating units for shoulders 21‑22 more
easily.
[0220] Furthermore, according to the bathtub system1
of the present embodiment, the direction of the vibration
generated by each of the vibration generating units for
shoulders 21‑22 is in an oblique vertical direction.
[0221] When the user’s shoulder side approaches the
back sidewall surface2aof the bathtub2, as thedirection
of the vibration generated by each of the vibration gen-
erating units for shoulders 21‑22 is in an oblique vertical
direction, the user can perceive comfort effects of the
vibration more easily on the user’s shoulder side.
[0222] In addition, according to the bathtub system1of
the present embodiment, the direction of the vibration
generated by the vibration generating units for buttocks
25‑26, the direction of the vibration generated by the left
vibration generating unit 27 and the direction of the
vibration generated by the right vibration generating unit
28 forma substantially right anglewith the direction of the
hot or coolwater streamsgeneratedby thehot/coolwater
stream generating units 11‑12, respectively.
[0223] According to this feature, the user is more likely
to perceive the comfort effects of both the stimulation by
the vibration generated by each of the vibration generat-
ingunits21‑28and thestimulationby thehotor coolwater
stream fromeachof thehot/coolwater streamgenerating
units 11‑12, respectively independently.
[0224] In addition, according to the bathtub system1of
the present embodiment, the vibration generating units
for legs 23‑24 are located on the leg side wall surface 2b
of the bathtub 2, and the vibration generating units for
legs 23‑24 and the hot/cool water stream generating
units 11‑12are located at positions offset fromeachother
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in a height direction.
[0225] According to this feature, the user is more likely
to perceive the comfort effects of both the stimulation by
the vibration from the vibration generating units for legs
23‑24 and the stimulation by the hot or cool water stream
from each of the hot/cool water stream generating units
11‑12, respectively independently.
[0226] Herein, as an alternative or in addition to the
feature wherein the vibration generating units for legs
23‑24 and the hot/cool water stream generating units
11‑12 are offset from each other in a height direction,
the vibration generating units for legs 23‑24 and the
hot/cool water stream generating units 11‑12 may pre-
ferably be offset from each other in a left and right direc-
tion (for example, the pair of left and right vibration gen-
erating units for legs 23‑24 may be arranged symmetri-
cally in a left and right direction in the bathtub 2, and their
respective central axes may be separated from each
other by 250 mm).

(Embodiment 3‑2: Structure)

[0227] Hereinafter, an embodiment 3‑2 of the present
invention is explained with reference to the attached
drawings. Unless otherwise explained, the structure (ar-
rangement configuration) of a bathtub system of the
embodiment 3‑2 of the present invention is similar to that
of the bathtub system 101 of the embodiment 1‑2 of the
present invention described with reference to Fig. 9..
[0228] In the present embodiment, as shown inFig. 13,
a dischargewater streamgeneratingunit 113 is provided.
The discharge water stream generating unit 113 has a
slit-like shape extending in a left and right direction. A
bottomof the dischargewater streamgenerating unit 113
is positioned in a pillow-like raised portion on the back
side wall surface 102a at a predetermined height (e.g. at
a height of 500 mm from the bottom of the bathtub 102),
corresponding toanareaaboveshouldersof auser of the
bathtub 102 (which area may cover the back side of a
neck of the user).
[0229] Thedischargewater streamgeneratingunit 113
is a device mechanism configured to generate a dis-
charge water stream above a surface of pooled hot or
cool water, which is to have been already pooled in the
bathtub 102, by vigorously supplying hot or cool water
into the bathtub 102. The discharge water stream gen-
erating unit 113 is visible on the back side wall surfa-
ce102a as a slit-like area, whose slightly curved length in
a left and right direction is 250 mm and whose height is 2
mm.
[0230] Awater intake port 109 for circulating hot or cool
water to the hot/cool water stream generating units 111,
112and thedischargewater streamgeneratingunit 113 is
provided on the leg side wall surface 102b of the bathtub
102 at a predetermined location (e.g. at a position in the
center in a left and right direction, at a height of 180 mm
from thebottomof the bathtub102). Thewater intakeport
109 is a member formed into a circular disk having an

outer diameter of 90 mm and a projection height (thick-
ness) into the bathtub 102 of 12 mm.
[0231] Furthermore, Fig. 13 shows a bottom landing
position on the bottom of the bathtub 102, at which the
discharge water stream generated by the discharge
water stream generating unit 113 is to land, in a hypothe-
tical situation inwhich there is no hot or cool water pooled
in the bathtub 102.

(Embodiment 3‑2: Control Configuration)

[0232] The control configuration of the bathtub system
of the embodiment 3‑2 of the present invention is the
same as that of the bathtub system 101 of the embodi-
ment 1‑2 of the present invention.

(Embodiment 3‑2: Control Configuration (2))

[0233] Furthermore, in the present embodiment, in a
hypothetical situation in which there is no hot or cool
water pooled in the bathtub 102, when the discharge
water stream generating unit 113 is driven at "strong
output strength", the discharge water stream generated
by the discharge water stream generating unit 113 is to
land at a predetermined bottom landing position (e.g. at a
position of 300mm from a lower end of the back side wall
surface 102a toward the leg side) on the bottom of the
bathtub 102. Therefore, in the present embodiment, the
vibration generating units 121‑122 and 125‑128 are lo-
cated on the user’s back side in a front and rear direction
with respect to the predetermined bottom landing posi-
tionwhen thedischargewater streamgeneratingunit 113
is driven at the "strong output strength".
[0234] Furthermore, in the present embodiment, in a
hypothetical situation in which there is pooled hot or cool
water in the bathtub 102 (whose recommendable stan-
dard water height is e.g. 210 mm), when the discharge
water stream generating unit 113 is driven at the "strong
output strength", the discharge water stream generated
by the discharge water stream generating unit 113 is to
land at a predetermined surface landing position (e.g.
whose drooping point onto the bottom of the bathtub 102
corresponds to a position of 150 mm from a lower end of
the back side wall surface 102a toward the leg side) on a
surface of the pooled hot or cool water. Therefore, in the
present embodiment, the vibration generating units
121‑122 and 125‑128 are located on the user’s back side
in the front and rear direction with respect to the prede-
termined surface landing position when the discharge
water stream generating unit 113 is driven at the "strong
output strength".
[0235] Substantially similarly, in the present embodi-
ment, in a hypothetical situation inwhich there is nohot or
cool water pooled in the bathtub 102, when the discharge
water stream generating unit 113 is driven at "medium
output strength", the discharge water stream generated
by the discharge water stream generating unit 113 is to
land at another predetermined bottom landing position
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(e.g. at a position of 240mm from a lower end of the back
side wall surface 102a toward the leg side) on the bottom
of the bathtub 102. Therefore, in the present embodi-
ment, the vibration generating units 121‑122 and
125‑128 are located on the user’s back side in the front
and rear direction with respect to the predetermined
bottom landingpositionwhen thedischargewater stream
generating unit 113 is driven at the "medium output
strength".
[0236] Furthermore, in the present embodiment, in a
hypothetical situation in which there is pooled hot or cool
water in the bathtub 102, when the discharge water
stream generating unit 113 is driven at the "medium
output strength", the discharge water stream generated
by the discharge water stream generating unit 113 is to
land at another predetermined surface landing position
(e.g. whose drooping point onto the bottomof the bathtub
102corresponds toapositionof 120mmfroma lowerend
of the back sidewall surface 102a toward the leg side) on
a surfaceof the pooledhot or coolwater. Therefore, in the
present embodiment, the vibration generating units
121‑122 and 127‑128 are located on the user’s back side
in the front and rear direction with respect to the prede-
termined surface landing position when the discharge
water streamgeneratingunit 113 is drivenat the "medium
output strength". (In the present embodiment, the vibra-
tion generating units 125‑126 cannot be said to be lo-
cated on the user’s back side in the front and rear direc-
tion with respect to the predetermined surface landing
positionwhen thedischargewater streamgeneratingunit
113 is driven at the "medium output strength").
[0237] On the other hand, in the present embodiment,
in a hypothetical situation in which there is no hot or cool
water pooled in the bathtub 102, when the discharge
water stream generating unit 113 is driven at "weak out-
put strength", the discharge water stream generated by
the discharge water stream generating unit 113 is to land
at further another predetermined bottom landing position
(e.g. at a position of 180mm from a lower end of the back
side wall surface 102a toward the leg side) on the bottom
of the bathtub 102. (Therefore, in the present embodi-
ment, the vibration generating units 125‑128 cannot be
said to be located on the user’s back side in the front and
rear direction with respect to the predetermined bottom
landing position when the discharge water stream gen-
erating unit 113 is driven at the "weak output strength").
[0238] Furthermore, in the present embodiment, in a
hypothetical situation in which there is pooled hot or cool
water in the bathtub 102, when the discharge water
stream generating unit 113 is driven at the "weak output
strength", the discharge water stream generated by the
discharge water stream generating unit 113 is to land at
further another predetermined surface landing position
(e.g. whose drooping point onto the bottomof the bathtub
102 corresponds to a position of 90mm from a lower end
of the back sidewall surface 102a toward the leg side) on
a surface of the pooled hot or cool water. (Therefore, in
the present embodiment, the vibration generating units

125‑128 cannot be said to be located on the user’s back
side in the front and rear direction with respect to the
predetermined surface landing position when the dis-
charge water stream generating unit 113 is driven at
the "weak output strength").

(Embodiment 3‑2: Effects)

[0239] According to the bathtub system 101 of the
present embodiment as structured above, by the dis-
charge water stream from the discharge water stream
generating unit 113, a relatively strong water pressure
stimulation can be given to a user of the bathtub, as if it
were penetrating into the user’s body (e.g. muscles, in
particular around the user’s neck or shoulders), while a
delicate water pressure stimulation caused by the vibra-
tion generated by each of the vibration generating units
121‑128 canbegivenmainly to a surface (e.g. skin) of the
user’s body. This can provide a finely tuned comfort to the
user.
[0240] In addition, according to thebathtub system101
of the present embodiment, in a hypothetical situation in
which there is no hot or cool water pooled in the bathtub
102, when the discharge water stream generating unit
113 is driven at the "strong output strength" or the "med-
ium output strength", the discharge water stream gener-
ated by the dischargewater streamgenerating unit 113 is
to land at the above predetermined bottom landing posi-
tion on the bottom of the bathtub 102, and the vibration
generating units 121‑122 and 125‑128 are located on the
user’s back side in the front and rear direction with
respect to the above predetermined bottom landing posi-
tion.
[0241] According to this feature, the situation is effec-
tively inhibited in which the water pressure stimulation
caused by the vibration generated by each of the vibra-
tion generating units 121‑122 and 125‑128 is interfered
with the discharge water stream generated by the dis-
charge water stream generating unit 113.
[0242] Furthermore, according to the bathtub system
101 of the present embodiment, in a hypothetical situa-
tion in which there is pooed hot or cool water in the
bathtub 102, when the discharge water stream generat-
ing unit 113 is driven at the "strong output strength", the
discharge water stream generated by the discharge
water stream generating unit 113 is to land at the above
predetermined surface landing position on the surface of
the pooled hot or cool water, and the vibration generating
units 121‑122and125‑128are locatedon theuser’sback
side in the front and rear direction with respect to the
above predetermined surface landing position.
[0243] According to this feature, the situation is more
effectively inhibited in which the water pressure stimula-
tion caused by the vibration generated by each of the
vibration generating units 121‑122 and 125‑128 is inter-
fered with the discharge water stream generated by the
discharge water stream generating unit 113.
[0244] Herein, in the present embodiment, the vibra-
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tion generating units 125‑128 cannot be said to be lo-
cated on the user’s back side in the front and rear direc-
tion both with respect to the predetermined bottom land-
ing position when the dischargewater stream generating
unit 113 is driven at the "weak output strength" and with
respect to the predetermined surface landing position
when the discharge water stream generating unit 113 is
driven at the "weak output strength". However, when the
discharge water stream generating unit 113 is driven at
the "weak output strength", the extent to which the dis-
charge water stream generated by the discharge water
stream generating unit 113 lands on the surface of the
pooled hot or cool water at the front side (leg side) of the
user and causes turbulence inside the pooled hot or cool
water in the bathtub 102 is relatively small. Therefore,
when the discharge water stream generating unit 113 is
driven at the "weak output strength", the user can per-
ceive the vibration generated by each of the vibration
generating units 121‑122 and 125‑128 sufficiently.
[0245] Furthermore, in the present embodiment, the
vibration generating units for legs 123‑124 are not lo-
cated on the user’s back side in the front and rear direc-
tion bothwith respect to the above predetermined bottom
landing positions and with respect to the above prede-
termined surface landing positions. However, the vibra-
tion generated by each of the vibration generating units
for legs 123‑124 acts on the user’s legs sufficiently away
from the above predetermined bottom landing positions
and the above predetermined surface landing positions,
and thus theuser canperceive the vibration generatedby
each of the vibration generating units for legs 123‑124
sufficiently.
[0246] In addition to the above, according to the bath-
tub system 101 of the present embodiment as well as the
bathtub system 1 of the embodiment 3‑1, a maximum
value in the bathtub 102of thewater pressure stimulation
caused by the vibration generated by each of the vibra-
tion generating units 121‑128 is adjusted to be smaller
than a maximum value in the bathtub 102 of the water
pressure stimulation caused by the hot or cool water
stream generated by each of the hot/cool water stream
generating units 111‑112.
[0247] According to this feature, it is more surely pre-
vented that the vibration generated by each of the vibra-
tion generating units 121‑128 is interfered with action of
the hot or cool water stream generated by each of the
hot/cool water stream generating units 111‑112.
[0248] In addition, according to thebathtub system101
of the present embodiment as well, at a predetermined
position in the bathtub 102 (such as a position corre-
sponding to a body surface of a user who is to sit or lie in
the bathtub 102), the water pressure stimulation caused
by the vibration generated by each of the vibration gen-
erating units 121‑128 is adjusted to be smaller than the
water pressure stimulation caused by the hot or cool
water stream generated by each of the hot/cool water
stream generating units 111‑112.
[0249] According to this feature, it is effectively inhib-

ited that a too strong stimulation is given to the user’s skin
(which may provide discomfort to the user).
[0250] In addition, according to thebathtub system101
of the present embodiment as well, the hot/cool water
stream generating units 111‑112 are located on the back
side wall surface 102a of the bathtub 102, and the vibra-
tion generating units for shoulders 121‑122 are also
located on the back side wall surface 102a of the bathtub
102.
[0251] According to this feature, on the back side of the
body where the user is more likely to feel stimulation, the
user can perceive comfort effects of both the stimulation
by the vibration(s) and the stimulation by the hot or cool
water stream(s).
[0252] In addition, according to thebathtub system101
of the present embodiment as well, the vibration gener-
ating units for shoulders 121‑122 are located above the
hot/cool water stream generating units 111‑112.
[0253] As the hot/cool water stream generating units
111‑112 are located on the back sidewall surface 102a of
the bathtub 102, it is expected that the momentum of the
hot or cool water streams from the hot/cool water stream
generating units 111‑112 will cause the user’s shoulder
side to approach the back side wall surface 102a of the
bathtub 102. Therefore, by locating the vibration gener-
ating units for shoulders 121‑122 on the back side wall
surface 2a of the bathtub 102 in an area where the user’s
shoulder side will approach in the above way, the user
can perceive comfort effects of the vibration by the vibra-
tion generating units for shoulders 121‑122 more easily
on the user’s shoulder side.
[0254] Furthermore, according to the bathtub system
101of thepresent embodiment aswell, theback sidewall
surface 102a of the bathtub 102, where the vibration
generating units for shoulders 121‑122 are located, is
inclined.
[0255] When the user’s shoulder side approaches the
back side wall surface 102a of the bathtub 102, as the
back sidewall surface102aof the bathtub 102 is inclined,
thebacksidewall surface102aof thebathtub102 ismore
likely to conform to the user’s body line. Herein, as the
vibration generating units for shoulders 121‑122 are
located there, the user can perceive comfort effects of
the vibration by the vibration generating units for
shoulders 121‑122 more easily.
[0256] Furthermore, according to the bathtub system
101 of the present embodiment as well, the direction of
the vibration generated by each of the vibration generat-
ing units for shoulders 121‑122 is in an oblique vertical
direction.
[0257] When the user’s shoulder side approaches the
back side wall surface 102a of the bathtub 102, as the
direction of the vibration generated by each of the vibra-
tion generating units for shoulders 121‑122 is in an ob-
lique vertical direction, the user can perceive comfort
effects of the vibrationmore easily on the user’s shoulder
side.
[0258] In addition, according to thebathtub system101
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of the present embodiment as well, the direction of the
vibration generated by the vibration generating units for
buttocks125‑126, thedirectionof the vibrationgenerated
by the left vibration generating unit 127 and the direction
of the vibration generated by the right vibration generat-
ing unit 128 form a substantially right angle with the
direction of the hot or cool water streams generated by
the hot/cool water stream generating units 111‑112, re-
spectively.
[0259] According to this feature, the user is more likely
to perceive the comfort effects of both the stimulation by
the vibration generated by each of the vibration generat-
ing units 121‑128 and the stimulation by the hot or cool
water stream from each of the hot/cool water stream
generating units 111‑112, respectively independently.
[0260] In addition, according to thebathtub system101
of the present embodiment as well, the vibration gener-
ating units for legs 123‑124 are located on the leg side
wall surface 102b of the bathtub 102, and the vibration
generating units for legs 123‑124 and the hot/cool water
stream generating units 111‑112 are located at positions
offset from each other in a height direction.
[0261] According to this feature, the user is more likely
to perceive the comfort effects of both the stimulation by
the vibration from the vibration generating units for legs
123‑124 and the stimulation by the hot or cool water
stream fromeachof thehot/coolwater streamgenerating
units 111‑112, respectively independently.
[0262] Herein, as an alternative or in addition to the
feature wherein the vibration generating units for legs
123‑124 and the hot/cool water stream generating units
111‑112 are offset from each other in a height direction,
the vibration generating units for legs 123‑124 and the
hot/cool water stream generating units 111‑112may pre-
ferably be offset from each other in a left and right direc-
tion (for example, the pair of left and right vibration gen-
erating units for legs 123‑124 may be arranged symme-
trically in a left and right direction in the bathtub 102, and
their respective central axesmaybeseparated fromeach
other by 250 mm).

(Embodiment 4‑1: Structure)

[0263] Hereinafter, an embodiment 4‑1 of the present
invention is explained with reference to the attached
drawings. The structure (arrangement configuration) of
a bathtub system of the embodiment 4‑1 of the present
invention is the same as that of the bathtub system 1 of
the embodiment 1‑1 of the present invention, that of the
bathtub system 1 of the embodiment 2‑1 of the present
invention or that of the bathtub system 1 of the embodi-
ment 3‑1 of the present invention.

(Embodiment 4‑1: Control Configuration)

[0264] The control configuration of the bathtub system
of the embodiment 4‑1 of the present invention is the
same as that of the bathtub system 1 of the embodiment

2‑1of thepresent inventionor thatof thebathtubsystem1
of the embodiment 3‑1 of the present invention.

(Embodiment 4‑1: Control Configuration (3))

[0265] Furthermore, in the present embodiment, the
water pressure stimulation caused by the vibration gen-
eratedbyeachof thevibrationgeneratingunits21‑28and
the water pressure stimulation caused by the hot or cool
water stream generated by the discharge water stream
generating unit 13 are adapted not to interfere with each
other.
[0266] These settings can be achieved by adjusting
respective supply timings or the like of an electrical signal
for driving each of the vibration generating units 21‑28
and an electrical signal for driving the discharge water
stream generating unit 13 (in particular, an electrical
signal supplied to a built-in motor for discharging the
hot or cool water).
[0267] In detail, the operation (driving) of the discharge
water stream generating unit 13, the selection of the
output strength of the dischargewater streamgenerating
unit 13 (strong, medium or weak), the operation (driving)
of each of the vibration generating units 21‑28, and the
like are controlled by the controlling unit 35, for example
on the basis of an input operation from the user via the
remote controller 30. Herein, the controlling unit 35 of the
present embodiment is configured to coordinate an op-
eration of the discharge water stream generating unit 13
and operations of the vibration generating units 21‑28
(i.e., configured to correlate them with each other).
[0268] Specifically, the controlling unit 35 is settable at
asimultaneous-operationblockingmode (2), for example
on the basis of an input operation from the user via the
remote controller 30. As shown in Fig. 14, in the simulta-
neous-operation blocking mode (2), the controlling unit
35 is configured not to start an operation of any of the
vibration generating units 21‑28 during an operation of
the discharge water stream generating unit 13 and not to
start an operation of the discharge water stream gener-
ating unit 13 during an operation of one or more of the
vibration generating units 21‑28. More specifically, when
the controlling unit 35 in the simultaneous-operation
blocking mode (2) receives an instruction for starting
an operation of any one or more of the vibration generat-
ingunits 21‑28duringanoperationof thedischargewater
stream generating unit 13, the controlling unit 35 is con-
figured to start the operation of the one or more of the
vibration generating units 21‑28 after the operation of the
discharge water stream generating unit 13 is completed,
and when the controlling unit 35 in the simultaneous-
operation blocking mode (2) receives an instruction for
starting an operation of the discharge water stream gen-
erating unit 13 during an operation of one or more of the
vibration generating units 21‑28, the controlling unit 35 is
configured to start the operation of the discharge water
streamgeneratingunit 13after the operation of theoneor
more of the vibration generating units 21‑28 is com-
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pleted.
[0269] According to this feature, it is possible to
achieve an operational control in which operational con-
tents by the user (user’s intention to use the discharge
water stream generating unit 13 or the vibration generat-
ing units 21‑28) are respected, while surely preventing
that the operation of the discharge water stream gener-
ating unit 13 and the operation of any of the vibration
generating units 21‑28 interfere with each other.
[0270] Herein, in terms of the completion of the opera-
tion of the discharge water stream generating unit 13 or
the one or more of the vibration generating units 21‑28,
for example, if an ongoing function is to continue for a
preselected period of time, the ongoing function may be
completed after the preselected period of time has
elapsed. Alternatively, at a timing at which operational
contents to use another (not ongoing) function are re-
ceived, a message such as ""The water discharge func-
tion will be stopped for starting the vibration function" is
issued, and the ongoing function may be completed
(stopped) immediately. The message to the user is not
limited to an audible one, but can also be a visual one by
using a display unit or the like.
[0271] Furthermore, as shown in Fig. 14, when the
controllingunit 35 in the simultaneous-operationblocking
mode (2) receives an instruction for starting an operation
of any one ormore of the vibration generating units 21‑28
during an operation of the discharge water stream gen-
eratingunit 13, thecontrollingunit 35 is configured to start
the operation of the one or more of the vibration generat-
ingunits 21‑28within apredeterminedperiodof timeafter
the operation of the discharge water stream generating
unit 13 has been completed.
[0272] According to this feature, the vibration(s) is
given within the predetermined period of time during
which there is still a lingering effect of the dischargewater
stream generated by the discharge water stream gener-
ating unit 13, so that the change from the water stream
stimulation to the vibration stimulation can be made with
less discomfort for the user.
[0273] In the present embodiment, the predetermined
period of time is set to correspond to 70 % of a period of
time which it takes for the hot/cool water stream remain-
ing in thebathtub2after thecompletionof theoperationof
the discharge water stream generating unit 13 to disap-
pear.
[0274] According to this feature, the change from the
water stream stimulation to the vibration stimulation can
be made with less discomfort for the user, more effec-
tively.
[0275] In the present embodiment, the period of time
which it takes for the hot/cool water stream remaining in
the bathtub 2 after the completion of the operation of the
discharge water stream generating unit 13 to disappear
is: about 25 seconds when the discharge water stream
generating unit 13 is driven at the "strong output
strength", about 20 seconds when the discharge water
streamgenerating unit 13 is driven at the "mediumoutput

strength", and about 15 seconds when the discharge
water stream generating unit 13 is driven at the "weak
output strength".
[0276] Fig. 14 is explained in detail. When an instruc-
tion (a command) for starting an operation of any one or
more of the vibration generating units 21‑28 is received
(YES in STEP 51), it is judged whether or not it is during
an operation of the discharge water stream generating
unit 13 (STEP 52). When it is during an operation of the
dischargewater streamgenerating unit 13 (YES inSTEP
52), the next step waits until the operation of the dis-
charge water stream generating unit 13 is completed
(STEP 53). Then, the operation of the one or more of
the vibration generating units 21‑28 is started within the
predetermined period of time after the operation of the
discharge water stream generating unit 13 has been
completed (STEP 54). When it is not during an operation
of the discharge water stream generating unit 13 (NO in
STEP 52), the operation of the one or more of the vibra-
tion generating units 21‑28 is started immediately (STEP
55).
[0277] Roughly symmetrically, when an instruction (a
command) for starting an operation of the discharge
water stream generating unit 13 is received (YES in
STEP 61), it is judged whether or not it is during an
operation of any one or more of the vibration generating
units 21‑28 (STEP 62). When it is during an operation of
any one or more of the vibration generating units 21‑28
(YES in STEP 62), the next step waits until the operation
of the one or more of the vibration generating units 21‑28
is completed (STEP 63). Then, the operation of the
discharge water stream generating unit 13 is started
(STEP 64). When it is not during an operation of any
oneormoreof the vibration generatingunits 21‑28 (NO in
STEP 62), the operation of the discharge water stream
generating unit 13 is started immediately (STEP 64).
[0278] Furthermore, the controlling unit 35 of the pre-
sent embodiment is settable at a simultaneous-operation
acceptablemode (2), for example on the basis of an input
operation from the user via the remote controller 30. As
shown in Fig. 15, when the controlling unit 35 in the
simultaneous-operation acceptable mode (2) receives
an instruction for starting an operation of any one ormore
of the vibration generating units 21‑28 during an opera-
tion of the dischargewater streamgenerating unit 13, the
controlling unit 35 is configured to forcibly switch the
ongoing output strength of the discharge water stream
generating unit 13 into "weakoutput strength" and then to
start the operation of the one or more of the vibration
generating units 21‑28, and when the controlling unit 35
in the simultaneous-operation acceptable mode (2) re-
ceives an instruction for starting an operation of the
discharge water stream generating unit 13 during an
operation of one ormore of the vibration generating units
21‑28, the controlling unit 35 is configured to forcibly
switch the pre-set output strength of the discharge water
streamgeneratingunit 13 into "weakoutput strength"and
then to start the operation of the discharge water stream
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generating unit 13.
[0279] According to this feature, the situation is surely
prevented in which the user cannot perceive the comfort
erects of the vibration generated by any of the vibration
generating units 21‑28 because the hot or cool water
stream generated by the discharge water stream gener-
ating unit 13 has too strong effects.
[0280] Fig. 15 is explained in detail. When an instruc-
tion (a command) for starting an operation of any one or
more of the vibration generating units 21‑28 is received
(YES in STEP 71), it is judged whether or not it is during
an operation of the discharge water stream generating
unit 13 (STEP 72). When it is during an operation of the
dischargewater streamgenerating unit 13 (YES inSTEP
72), it is judged whether the discharge water stream
generating unit 13 is not driven at the "weak output
strength" (STEP 73). When the discharge water stream
generatingunit 13during theoperation is not drivenat the
"weak output strength" (YES in STEP 73), the ongoing
output strength of the dischargewater streamgenerating
unit 13 is forcibly switched into the "weak output strength"
(STEP 74). Then, the operation of the one or more of the
vibration generating units 21‑28 is started (STEP 75).
When it is not during an operation of the discharge water
streamgeneratingunit 13 (NO inSTEP72), theoperation
of the one or more of the vibration generating units 21‑28
is started immediately (STEP 75). When the discharge
water stream generating unit 13 during the operation is
driven at the "weak output strength" (NO inSTEP73), the
operation of the one or more of the vibration generating
units 21‑28 is started immediately (STEP 75).
[0281] Roughly symmetrically, when an instruction (a
command) for starting an operation of the discharge
water stream generating unit 13 is received (YES in
STEP 81), it is judged whether or not it is during an
operation of any one or more of the vibration generating
units 21‑28 (STEP 82). When it is during an operation of
any one or more of the vibration generating units 21‑28
(YES in STEP 82), it is judged whether the discharge
water stream generating unit 13 is not pre-set (selected)
at the "weak output strength" (STEP 83). When the
discharge water stream generating unit 13 is not pre-
set (selected)at the "weakoutput strength" (YES inSTEP
83), the pre-set (selected) output strength of the dis-
charge water stream generating unit 13 is forcibly
switched into the "weak output strength" (STEP 84).
Then, the operation of the discharge water stream gen-
erating unit 13 is started (STEP 85). When it is not during
an operation of any one or more of the vibration generat-
ing units 21‑28 (NO in STEP 82), the operation of the
discharge water stream generating unit 13 is started
immediately (STEP 85). When the discharge water
stream generating unit 13 is pre-set (selected) at the
"weak output strength" (NO in STEP 83), the operation
of the discharge water stream generating unit 13 is
started immediately (STEP 85).

(Embodiment 4‑1: Effects (1))

[0282] According to thebathtubsystem1of thepresent
embodiment as structured above, as well as the bathtub
system 1 of the present embodiment 2‑1, by the hot or
cool water streams generated by the hot/cool water
stream generating units 11‑12, a relatively strong water
pressure stimulation can be given to the user of the
bathtub 2, as if it were penetrating into the user’s body
(e.g. muscles), while a delicate water pressure stimula-
tion caused by the vibration generated by each of the
vibration generating units 21‑28 can be given mainly to a
surface (e.g. skin) of the user’s body. This can provide a
finely tuned comfort to the user. In particular, by coordi-
nating the operations of the hot/cool water stream gen-
erating units 11‑12 and the operations of the vibration
generating units 21‑28 (by correlating them with each
other), the finely tuned comfort for the user can be more
improved.
[0283] In addition, according to the bathtub system1of
the present embodiment, the controlling unit 35 is setta-
ble at the simultaneous-operation blockingmode (1), the
controllingunit 35 in the simultaneous-operationblocking
mode (1) is configurednot to start an operation of anyone
or more of the vibration generating units 11‑12 during an
operation of one or more of the hot/cool water stream
generatingunits 11‑12andnot to start anoperation of any
oneormore of the hot/cool water streamgenerating units
11‑12 during an operation of one or more of the vibration
generating units 21‑28.
[0284] According to this feature, it is surely prevented
that the operation of any of the hot/cool water stream
generating units 11‑12 and the operation of any of the
vibration generating units 21‑28 interferewith eachother.
[0285] Furthermore, according to the bathtub system1
of the present embodiment, when the controlling unit 35
in the simultaneous-operation blocking mode (1) re-
ceives an instruction for starting an operation of any
oneormoreof the vibrationgeneratingunits 21‑28during
an operation of one or more of the hot/cool water stream
generating units 11‑12, the controlling unit 35 is config-
ured to start the operation of the one or more of the
vibration generating units 21‑28 after the operation of
the one or more of the hot/cool water stream generating
units 11‑12 is completed, andwhen the controlling unit 35
in the simultaneous-operation blocking mode (1) re-
ceives an instruction for starting an operation of any
oneormore of the hot/cool water streamgenerating units
11‑12 during an operation of one or more of the vibration
generating units 21‑28, the controlling unit 35 is config-
ured to start the operation of the one or more of the
hot/cool water stream generating units 11‑12 after the
operation of the one or more of the vibration generating
units 21‑28 is completed.
[0286] According to this feature, it is possible to
achieve an operational control in which operational con-
tents by the user (user’s intention to use the hot/cool
water stream generating units 11‑12 or the vibration
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generating units 21‑28) are respected, while surely pre-
venting that the operation of any of the hot/cool water
streamgenerating units 11‑12 and the operation of any of
the vibration generating units 11‑12 interfere with each
other.
[0287] Furthermore, according to the bathtub system1
of the present embodiment, when the controlling unit 35
in the simultaneous-operation blocking mode (1) re-
ceives an instruction for starting an operation of any
oneormoreof the vibrationgeneratingunits 21‑28during
an operation of one or more of the hot/cool water stream
generating units 11‑12, the controlling unit 35 is config-
ured to start the operation of the one or more of the
vibration generating units 21‑28 within a predetermined
period of time after the operation of the one ormore of the
hot/cool water stream generating units 11‑12 has been
completed.
[0288] According to this feature, the vibration(s) is
given within the predetermined period of time during
which there is still a lingering effect of the hot/cool water
stream(s) generated by the one or more of the hot/cool
water stream generating units 11‑12, so that the change
from the water stream stimulation to the vibration stimu-
lation can be made with less discomfort for the user.
[0289] Furthermore, according to the bathtub system1
of the present embodiment, the controlling unit 35 is
settable at the simultaneous-operation acceptablemode
(1), when the controlling unit 35 in the simultaneous-
operation acceptable mode (1) receives an instruction
for starting an operation of any one or more of the vibra-
tion generating units 21‑28 during an operation of one or
more of the hot/cool water streamgenerating units 11‑12,
the controlling unit 35 is configured to forcibly switch the
ongoing output strength of the oneormore of the hot/cool
water stream generating units 11‑12 into "weak output
strength" and then to start the operation of the one or
more of the vibration generating units 21‑28, and when
the controlling unit 35 in the simultaneous-operation
acceptable mode receives an instruction for starting an
operation of any one ormore of the hot/cool water stream
generatingunits 11‑12duringanoperationof oneormore
of thevibrationgeneratingunits 21‑28, thecontrollingunit
35 is configured to forcibly switch the pre-set output
strength of the one or more of the hot/cool water stream
generating units 11‑12 into "weak output strength" and
then to start the operation of the one or more of the
hot/cool water stream generating units 11‑12.
[0290] According to this feature, the situation is surely
prevented in which the user cannot perceive the comfort
erects of the vibration generated by any of the vibration
generating units 21‑28 because the hot or cool water
stream generated by any of the hot/cool water stream
generating units 11‑12 has too strong effects.
[0291] In the present embodiment, as described
above, when the controlling unit 35 in the simulta-
neous-operation acceptable mode receives an instruc-
tion for starting an operation of any one or more of the
vibration generating units 21‑28 during an operation of

one ormore of the hot/cool water streamgenerating units
11‑12, the controlling unit 35 is configured to forcibly
switch the ongoing output strength of the one or more
of the hot/cool water stream generating units 11‑12 into
the "weak output strength" and then to start the operation
of the one ormore of the vibration generating units 21‑28,
and when the controlling unit 35 in the simultaneous-
operation acceptable mode receives an instruction for
starting an operation of any one or more of the hot/cool
water stream generating units 11‑12 during an operation
of one ormore of the vibration generating units 21‑28, the
controlling unit 35 is configured to forcibly switch the pre-
set output strength of the one or more of the hot/cool
water stream generating units 11‑12 into the "weak out-
put strength" and then to start the operation of the one or
more of the hot/coolwater streamgenerating units 11‑12.
However, the present invention is not limited to this
manner. For example, when the controlling unit 35 in
the simultaneous-operation acceptable mode receives
an instruction for starting an operation of any one ormore
of the vibration generating units 21‑28 during an opera-
tion of one or more of the hot/cool water stream generat-
ing units 11‑12, the controlling unit 35 may be configured
to forcibly switch theongoingoutput strengthof theoneor
more of the hot/cool water stream generating units 11‑12
into output strength further weaker than the "weak output
strength" and then to start the operation of the one or
more of the vibration generating units 21‑28, and when
the controlling unit 35 in the simultaneous-operation
acceptable mode receives an instruction for starting an
operation of any one ormore of the hot/cool water stream
generatingunits 11‑12duringanoperationof oneormore
of thevibrationgeneratingunits 21‑28, thecontrollingunit
35may be configured to forcibly switch the pre-set output
strength of the one or more of the hot/cool water stream
generating units 11‑12 into output strength further weak-
er than the "weak output strength" and then to start the
operation of the one or more of the hot/cool water stream
generating units 11‑12.

(Embodiment 4‑1: Effects (2))

[0292] In addition to the above, according to the bath-
tub system 1 of the present embodiment as structured
above, by the dischargewater stream from the discharge
water streamgenerating unit 13, a relatively strongwater
pressurestimulationcanbegiven toauserof thebathtub,
as if it were penetrating into the user’s body (e.g. mus-
cles, in particular around the user’s neck or shoulders),
while a delicatewater pressure stimulation causedby the
vibration generated by each of the vibration generating
units 21‑28 can be givenmainly to a surface (e.g. skin) of
the user’s body. This canprovide a finely tuned comfort to
theuser. In particular, by coordinating theoperationof the
discharge water stream generating unit 13 and the op-
erations of the vibration generating units 21‑28 (by cor-
relating themwitheachother), the finely tunedcomfort for
the user can be more improved.
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[0293] In addition, according to the bathtub system1of
the present embodiment, the controlling unit 35 is setta-
ble at a simultaneous-operation blocking mode (2), and
the controlling unit 35 in the simultaneous-operation
blocking mode (2) is configured not to start an operation
of any of the vibration generating units 21‑28 during an
operation of the discharge water stream generating unit
13 and not to start an operation of the discharge water
stream generating unit 13 during an operation of one or
more of the vibration generating units 21‑28.
[0294] According to this feature, it is surely prevented
that the operation of the discharge water stream gener-
ating unit 13 and the operation of any of the vibration
generating units 21‑28 interfere with each other.
[0295] Furthermore, according to the bathtub system1
of the present embodiment, when the controlling unit 35
in the simultaneous-operation blocking mode (2) re-
ceives an instruction for starting an operation of any
oneormoreof the vibrationgeneratingunits 21‑28during
an operation of the discharge water stream generating
unit 13, the controlling unit 35 is configured to start the
operation of the one or more of the vibration generating
units 21‑28 after the operation of the discharge water
stream generating unit 13 is completed, and when the
controllingunit 35 in the simultaneous-operationblocking
mode (2) receives an instruction for starting an operation
of the discharge water stream generating unit 13 during
an operation of one or more of the vibration generating
units 21‑28, the controlling unit 35 is configured to start
the operation of the discharge water stream generating
unit 13 after the operation of the one or more of the
vibration generating units 21‑28 is completed.
[0296] According to this feature, it is possible to
achieve an operational control in which operational con-
tents by the user (user’s intention to use the discharge
water stream generating unit 13 or the vibration generat-
ing units 21‑28) are respected, while surely preventing
that the operation of the discharge water stream gener-
ating unit 13 and the operation of any of the vibration
generating units 21‑28 interfere with each other.
[0297] Furthermore, according to the bathtub system1
of the present embodiment, when the controlling unit 35
in the simultaneous-operation blocking mode (2) re-
ceives an instruction for starting an operation of any
oneormoreof the vibrationgeneratingunits 21‑28during
an operation of the discharge water stream generating
unit 13, the controlling unit 35 is configured to start the
operation of the one or more of the vibration generating
units21‑28withinapredeterminedperiodof timeafter the
operation of the discharge water stream generating unit
13 has been completed.
[0298] According to this feature, the vibration(s) is
given within the predetermined period of time during
which there is still a lingering effect of the dischargewater
stream generated by the discharge water stream gener-
ating unit 13, so that the change from the water stream
stimulation to the vibration stimulation can be made with
less discomfort for the user.

[0299] Furthermore, according to the bathtub system1
of the present embodiment, the controlling unit 35 is
settable at a simultaneous-operation acceptable mode
(2), and when the controlling unit 35 in the simultaneous-
operation acceptablemode (2) receives an instruction for
starting an operation of any one or more of the vibration
generating units 21‑28 during an operation of the dis-
charge water stream generating unit 13, the controlling
unit 35 is configured to forcibly switch the ongoing output
strength of the dischargewater streamgenerating unit 13
into "weakoutput strength" and then to start theoperation
of the one ormore of the vibration generating units 21‑28,
and when the controlling unit 35 in the simultaneous-
operation acceptablemode (2) receives an instruction for
starting an operation of the discharge water stream gen-
erating unit 13 during an operation of one or more of the
vibration generating units 21‑28, the controlling unit 35 is
configured to forcibly switch thepre-set output strengthof
the dischargewater streamgenerating unit 13 into "weak
output strength" and then to start the operation of the
discharge water stream generating unit 13.
[0300] According to this feature, the situation is surely
prevented in which the user cannot perceive the comfort
erects of the vibration generated by any of the vibration
generating units 21‑28 because the hot or cool water
stream generated by the discharge water stream gener-
ating unit 13 has too strong effects.
[0301] In the present embodiment, as described
above, when the controlling unit 35 in the simulta-
neous-operation acceptable mode (2) receives an in-
struction for starting an operation of any one or more
of the vibration generating units 21‑28 during an opera-
tion of the dischargewater streamgenerating unit 13, the
controlling unit 35 is configured to forcibly switch the
ongoing output strength of the discharge water stream
generating unit 13 into the "weak output strength" and
then to start the operation of the one or more of the
vibration generating units 21‑28, and when the control-
ling unit 35 in the simultaneous-operation acceptable
mode (2) receives an instruction for starting an operation
of the discharge water stream generating unit 13 during
an operation of one or more of the vibration generating
units 21‑28, the controllingunit 35 is configured to forcibly
switch the pre-set output strength of the discharge water
streamgenerating unit 13 into the "weak output strength"
and then to start the operation of the discharge water
stream generating unit 13. However, the present inven-
tion is not limited to this manner. For example, when the
controlling unit 35 in the simultaneous-operation accep-
table mode receives an instruction for starting an opera-
tion of any one or more of the vibration generating units
21‑28 during an operation of the discharge water stream
generating unit 13, the controlling unit 35 may be con-
figured to forcibly switch the ongoing output strength of
the dischargewater streamgenerating unit 13 into output
strength further weaker than the "weak output strength"
and then to start the operation of the one or more of the
vibration generating units 21‑28, and when the control-
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ling unit 35 in the simultaneous-operation acceptable
mode (2) receives an instruction for starting an operation
of the discharge water stream generating unit 13 during
an operation of one or more of the vibration generating
units 21‑28, the controlling unit 35 may be configured to
forcibly switch the pre-set output strength of the dis-
charge water stream generating unit 13 into output
strength further weaker than the "weak output strength"
and then to start the operation of the discharge water
stream generating unit 13.

(Embodiment 5‑1: Structure)

[0302] Hereinafter, an embodiment 5‑1 of the present
invention is explained with reference to the attached
drawings. The structure (arrangement configuration) of
a bathtub system of the embodiment 5‑1 of the present
invention is the same as that of the bathtub system 1 of
the embodiment 1‑1 of the present invention, that of the
bathtub system 1 of the embodiment 2‑1 of the present
invention, that of the bathtub system1of the embodiment
3‑1of thepresent inventionor thatof thebathtubsystem1
of the embodiment 4‑1 of the present invention..

(Embodiment 5‑1: Control Configuration)

[0303] The control configuration of the bathtub system
of the embodiment 5‑1 of the present invention is the
same as that of the bathtub system 1 of the embodiment
1‑1of thepresent inventionor thatof thebathtubsystem1
of the embodiment 3‑1 of the present invention.
[0304] In the present embodiment, a propagation di-
rection(s) of thevibration(s) generatedbyat least apart of
the vibration generating units 21‑28 and a travelling
direction of the water or cool water (see Figs. 2 and 3)
are substantially orthogonal to each other.
[0305] In addition, in thepresent embodiment, both in a
planviewand inasideview,apropagationdirectionof the
vibration generated by each of the vibration generating
units 21‑24 and 27‑28 and a travelling direction of the
discharge water streamwhen it is being discharged from
a discharge port of the discharge water stream generat-
ing unit 13 are substantially orthogonal (an example of
"intersect each other"). According to this feature, the
situation is effectively inhibited in which the water pres-
sure stimulation caused by the vibration generated by
each of the vibration generating units 21‑24 and 27‑28 is
interfered with the discharge water stream generated by
the discharge water stream generating unit 13.
[0306] Furthermore, the bathtub system 1 of the pre-
sent embodiment can be also assessed as follows. That
is to say, as the propagation direction of the vibration
generatedby eachof the vibration generatingunits 21‑24
and 27‑28 and a travelling direction of the discharge
water stream when it lands on a surface of the pooled
hot or cool water are substantially orthogonal to each
other, the situation is effectively inhibited in which the
water pressure stimulation caused by the vibration gen-

eratedbyeachof thevibrationgeneratingunits21‑24and
27‑28 is interfered with the discharge water stream gen-
erated by the discharge water stream generating unit 13.
[0307] Herein, a propagation direction of the vibration
generated by each of the vibration generating units for
buttocks 25‑26 and the travelling direction of the dis-
charge water stream when it lands on a surface of the
pooled hot or cool water form only an angle of approxi-
mately 40°. However, the vibration generated by each of
the vibration generating units for buttocks 25‑26 acts on
the user’s buttocks sufficiently away from a surface land-
ing point on which the discharge water stream lands, and
thus the user can perceive the vibration generated by
each of the vibration generating units for buttocks 25‑26
sufficiently.
[0308] In addition, in the present embodiment, a pro-
pagation direction of the vibration generated by each of
the vibration generating units 21‑28 and the travelling
direction of thewater or coolwater formanangle of 45° or
more. According to this feature, the situation is effectively
inhibited in which the water pressure stimulation caused
by the vibration generated by each of the vibration gen-
erating units 21‑28 is interfered with the hot or cool water
stream generated by each of the hot/cool water stream
generating units 11‑12.

Description of Reference Signs

[0309]

1 Bathtub System (Embodiments 1‑1, 2‑1,
3‑1, 4‑1 and 5‑1)

2 Bathtub
2a Back Side Wall Surface
2b Leg Side Wall Surface
2c Left Side Wall Surface
2d Right Side Wall Surface
9a, 9b Water Intake Port
11, 12 Hot/Cool Water Stream Generating Unit
21, 22 Vibration Generating Unit for Shoulders
23, 24 Vibration Generating Unit for Legs
25, 26 Vibration Generating Unit for Buttocks
27 Left Side Vibration Generating Unit
28 Right Side Vibration Generating Unit
30 Remote Controller
35 Controlling Unit
101 Bathtub System (Embodiments 1‑2 and

3‑2)
102 Bathtub
102a Back Side Wall Surface
102b Leg Side Wall Surface
102c Left Side Wall Surface
102d Right Side Wall Surface
109 Water Intake Port
111, 112 Hot/Cool Water Stream Generating Unit
121, 122 Vibration Generating Unit for Shoulders
123, 124 Vibration Generating Unit for Legs
125, 126 Vibration Generating Unit for Buttocks
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127 Left Side Vibration Generating Unit
128 Right Side Vibration Generating Unit
130 Remote Controller
135 Controlling Unit

Claims

1. A bathtub system comprising:

a bathtub in which hot or cool water can be
pooled,
ahot/coolwater streamgeneratingunit provided
in the bathtub, the hot/cool water stream gen-
eratingunit being configured togenerateahot or
cool water stream inside pooled hot or cool
water, which is to have been already pooled in
the bathtub, by supplying hot or cool water into
the bathtub, and
a vibration generating unit provided in the bath-
tub, the vibration generating unit being config-
ured to generate a vibration in the pooled hot or
cool water without supplying hot or cool water
into the bathtub.

2. The bathtub system according to claim 1, wherein
a maximum value in the bathtub of a water pressure
stimulation caused by the vibration generated by the
vibration generating unit is smaller than a maximum
value in the bathtub of a water pressure stimulation
caused by the hot or cool water stream generated by
the hot/cool water stream generating unit.

3. Thebathtub systemaccording to claim1or 2,where-
in
at a predetermined position in the bathtub, a water
pressure stimulation caused by the vibration gener-
ated by the vibration generating unit is smaller than a
water pressure stimulation caused by the hot or cool
water streamgeneratedby thehot/coolwater stream
generating unit.

4. Thebathtub systemaccording to any of claims 1 to 3,
wherein

the hot/cool water stream generating unit is
located on a back side wall surface of the bath-
tub, and
the vibration generating unit is also located on
the back side wall surface of the bathtub.

5. Thebathtub systemaccording to any of claims 1 to 4,
wherein
a direction of the vibration generated by the vibration
generating unit and a direction of the hot or cool
water streamgeneratedby thehot/coolwater stream
generating unit form a substantially right angle.

6. Thebathtub systemaccording to any of claims 1 to 5,

wherein

the vibration generating unit is located on a leg
side wall surface of the bathtub, and
the vibration generating unit and the hot/cool
water stream generating unit are located at po-
sitions offset from each other in a height direc-
tion and/or in a left and right direction.

7. Thebathtub systemaccording to any of claims 1 to 6,
further comprising
a controlling unit configured to coordinate an opera-
tion of the hot/cool water stream generating unit and
an operation of the vibration generating unit.

8. Thebathtub systemaccording to any of claims 1 to 7,
further comprising
adischargewater streamgenerating unit provided at
an upper part of the bathtub, the discharge water
stream generating unit being configured to generate
a discharge water stream by supplying hot or cool
water into the bathtub from above pooled hot or cool
water, which is to have been already pooled in the
bathtub.

9. The bathtub system according to claim 8, further
comprising
a controlling unit configured to coordinate an opera-
tion of the discharge water stream generating unit
and an operation of the vibration generating unit.

10. Thebathtub systemaccording to claim8or 9,where-
in

the discharge water stream generating unit is
configured to generate the discharge water
stream by supplying the hot or cool water into
the bathtub from a discharge port provided
above the pooled hot or cool water, and
in a plan view or in a side view, a propagation
direction of the vibration generated by the vibra-
tion generating unit and a travelling direction of
the discharge water stream when it is being
discharged from the discharge port intersect
each other.

11. The bathtub system according to any of claims 1 to
10, wherein
in a plan view or in a side view, a propagation direc-
tion of the vibration generated by the vibration gen-
eratingunit anda travellingdirectionof thehot or cool
water stream intersect each other.
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