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HEATED/COLD WA_TER SUPPLY APPARATUS

FIELD OF THE INVENTION
The present invention relates to a heated/cold water supply apparatus used

for heated-water shower and the like.

BACKGROUND OF THE INVENTION

With ret'erenc;e to Fig. 8 and Fig. 9, an electric water heater will be
described hereinaftér as an exantptlc of a heated/cold water supply apparatus of
the prior art.

Fig. 8 is a general view of a heated/cold water supply apparatus of the prior
art. Fig. 9is a bllock-.d.iagrahrof an electric circuit of the heated/coid water
' supp1§ apparatus shown in Fig. 8.

As shown in Fig 8 and Fig. 9, .the heated/cold water 's;upply apparatus of the
prior art comprlses a water mlet plpe 1 a flow control knob 2, a heated-water
‘supply switch 3 havmg a water shut off function, an operating switch-cum-
~temperature setting controller 4 comprlsed of an operatmg switch 8 and a.
potentiometer 12, a shower hose 5, and a showerhead 6 It is so composed that |
water supplied through the water inlet p1pe 1 is led into ha'main' body, ahd
discharged ih heated water fro_m the showerhead 6 via the shower hose_S.

The heated/cold water supply appafatus of the prior hrt,' Wh-en -used as a
.hathing shoWet, opc'rates.in at manner as-ldescribed hereinafthr. . -

| When a user turlns on the heated-watcr supply sw1tch 3 havmg water shut--

off functlon, it dlscharges water from the showerhead 6 through the water 1n1et

pipe 1. The user then turns the ope-ratmg sw_1tch 8 on. This causes a 1amp
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controller 9 to light an operation indicator lamp 10. The lighting shows the user

~ that electric power begins to energize a heater 15.

The user adjusts the potentiometer 12 to render a temperature regulator 11
to set a temperatufe of heated water. A power supply controller 13 controls a
heater control means 14 according to the setting..

When turning off the heated-water supplj switch 3, the water shut-off
function operates to stop disé_harg_ing water at an end of the shower use. The

lamp controller 9 turns off the operation indicator lamp 10. At the same time,

electric shpply to the heater 15 is cut off.

-The operation and configuration as described above make it adaptable for
use as a heated-water shower. It can alsb be used-fﬁr cold water shower when
the operating switch 8 is turned off. "

However, there are problems when the above apparatus of the prior art is
used for bathing, as follows.

* It may require the user to take showér for a long timc, if amount of water

supplied through the water inlet pipe is not Suffi_c;ient, th-ereby'. providing

' uﬁéaﬁsfacto’ry é_ffect" of w'ashig_g. In addition, it also impairs a pleasant

lfeel:, since it only prpvi'des a low Qater pressufe 'éprayed from the
~ showerhead.

e If axﬁount of the water sup.plie_d through the -i..nle't. pip-e ﬂuctuates’,_g

temperature of the discharged heated water also changes due to the

o .fiuct'u'ation in amouﬁ_t 'of_the"shov'ver' water, and thereby making it difficult )

-for the user to get a pleasant feel of taking shower.

Japanese Patent Laid-open Publ‘icatidn 563-29"4816 disclbses. a 'uni_qué _.

. showering apparatus which comprises a tank for storing water for shower use, a
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“device for heating the water in the tank, a pump for delivering the heated water in
the tank to a showerhead, a blower for supplying compressed air to the
showerhead, and the showerhead for spraying the heated ‘water and the

compressed air supplied respectively by the pump and the blower after mixing

them together.

However, the showering apparatus disclosed in the publication has the

following problems.

* It is poor in convenience of use, since it has no provision for selecting
delivcry of heated/cold water alone and water mixed with air according to

the purpose of use.

o It requires the user to either turn off an operating switch to change into

cold water shower or adjust a temperature setting controller to lower
‘temperature of the heated water, when he desires to cool down his body of

a glow before finishing the shower. A sudden change in temperature of

_ the shower water causes a large strain on a body of the user, if he switches

to cold water shower by turning off the operating switch. In addition, an

. adjustment of the temperature setting controller may also cause a sudden

change in temperature of the heated water, and manipulation for the

' adjustment is annoying.

. Furthermqre, since 'temperat_ure_ ~of the heated water delivered during
jshIOWer use is maintained at a température adjusted"in'thc begihning of use,
.1t only glves a mo;()tonous stlmulatlon to the user $ skm due to no change .
in tcmperature. It is not satlsfxable for thls reason m respect of pr0v1d1ng.

a'p'léésaht feel of taking sho_wer.
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SUMMARY OF THE INVENTION

The present invention has been derived in recognition of the above
problems of the prior art.

A heated/cold water supply apparatus of the present invention comprises a
heated-water supply switch having a water shut-off funetion, a heater for heating
water, a temperature regulator for setting a temperature of water to be heated by
the heater, a power supply controller for controlling amount of electric power to

the heater according to the set temperature, an operating switch for controlling

electric power to the temperature regulator and the power supply controller, an

air pump, a pump controller for controlling the air pump, and a heated-water
discharge port.

..The temperature regulator and the power supply controller receive supply of
electric-poxa}er from a first power supply unit according to an operation of the
operating switch, and regulate temperature of the heated water from the heated-.
water disc_harge port. |

The pump controller is so constricted that it is operable indepen_dently of
functioning 6f the opetating switch, s0 as to mix air supplied by the air pump into

the heated water discharged from the heated-water discharge port.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a general view of a heated/cold water supply apparatus of a f1rst
exemplary embodlment of the present 1nvent10n
 Fig: 2 is an electrlc 01rcu1t block dlagram of the heated/cold water supply
apparatus of the _f;rst exemplary embodlment of this 1nvent10n;

Fig. 3 is-.a flow ehart showing an operation of.the heated/cold water supply
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apparatus of the first exemplary embodiment of this invention;

Fig. 4 is an electric circuit block diagram of a heated/cold water supply
apparatus of a second exemplary embodiment of this invention;

Fig. 5 is an electric eircuit block diagram of a heated/cold water supply
apparatus of a third exemplary embodiment of this invention;

Fig. 6 is a flow chart showing an operation of the heated/cold water supply
apparatus of the third exemplary embodrment of thrs invention;

Fig. 7A through 7C are dragrammatrc representatrons illustrating control

‘operation of the heated/cold water supply apparatus of the third exemplary

embodrment of this mventron,

Fig. 8 is general view of a heated/cold water supply apparatus of the prior -

art; and

Fig. 9 is an electric circuit block dia'gram of the heated/cold water supply

apparatus of the prior art.

'DETAILED DESCRIPTION OF THE INVENTION

Exemplary embodiments' of the present inventien will be described

_ heremafter with reference to accompanyrng f1gures

. First Exemplary. Embodlment

Frg 1 illustrates a general view of a heated/cold water supply apparatus of a .

':frrst exemplary embod1ment of thrs 1nvent10n As shown in Fig. 1, the
_ 'heated/cold water supply apparatus ‘of the f1rst exemplary embodlment of this -
y 1nvent10n as it appears externally, comprrses a water mlet prpe 30 a flow control"

knob 31, a heated-water supply swrtch 32 havmg a water shut- off functlon, an

operatmg_swrteh-,cur_n-temperature-.settmg co.ntroller 33, a pump sw1_tch 34, a
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shower hose 35, a showerhead 36 defining a heated-water discharge port, and an
air hose 37. Water is introduced into a main body via the water inlet pipe 30,
and is discharged as heated water from the showerhead 36 through the shower
hose 35. In addition, air 38 supplied by an air pump (to be described later)
through the air hose 37 is mixed Wlth heated water 39 within the showerhead 36.

Fig. 2 is an electric circuit block cliagram of the heated/cold water supply

~ apparatus of the first exemplary embodiment, and Fig. 3 is a flow chart showing

an operation of the heated/cold water supply apparatus of this exemplary '

“embodiment.

Referring now to Fig. 2 and Fig. 3, the. present exemplary embodiment will
be described hereinafter.
As shown in Flg 2, an overheating protective devrce 4] is connected to a

power source 42a through the heated-water supply switch 32. A first power

supply unit 42 operates when the h’eated-water supply switch 32 is turned on. A

pump controller 43 is so composed that 1t recerves supply of electric power from

- a second power supply unit 58 through the pump switch 34 so- as to be operable

independently of functioning of an operating switch 45. An indicator means 43a

. provides an indication in conjunction with the pump switch 34. The structure
~comprises an air pump 44, the operating switch 45 to be turned on and off by the

operatlng switch-cum-temperature settmg controller 33,a lamp controller 46, an

operatlon 1nd1cator lamp 47, a temperature regulator 48 a temperature settrng_
potentlometer 49 to be ad]usted by the operatmg switch-cum- temperature setting

controller 33 a power supply controller 50 a heater control means 51, a heater 52,

Loa temperature detectmg umt 53,a thermlster 55 a feedback controller 56, and a

_flow-rate detection means 57. The flow rate detectlon means 57 closes a c1rcu1t :
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when it detects a flow of water, and it cuts off electric supply to individual

control units connected thereto when it does not detect a flow of water.

The heated/cold water supply apparatus has a heat exchanger built within its
enclosure together with the air pump 44. The heat exchanger comprised of a
canister of small capacity contains the heater 52 internally, and it is thereby
capable of delivering heated water continuously by exchanging heat:
instantaneously with water flowing in the canister.

In the structure as described .above, the heated-water supply switch 32 is
provided with a function to shut-off water.- First, when a user, intending to take
a shower bath, turns the heated-water supply switch 32 on (step 6(_)'), the flow-rate
detection means 57 detects | a flow of water, and 'closes its switch contacts.
‘Water is thus discharged from the showerhead 36 passing through.thenwater_ inlet
pipe 30 (step 61). If the overheating protective device 41 has not- functioned at
_this moment (step 62), the power supply unit 42 steps down high A. C ‘'voltage of |
the power source 42a into a low D C. voltage (step 63).

When the operatingi switch 45 is subsequently turned on (step 68), the low
voltage produced by the power supply unit 42 comes into an ON state. The 'Iamp
controller 46 lights up' the operation'.-indicator lamp 47 (steo' 69). The lighting
- tells the user that electric power begins to energize the heater 52 (step 72).

. The t'emperature regulator 48 sets a tempe'rature for heated;water supply
| _accordmg to the temperature setting potentlometer 49 ad]usted by preference of
| .the user (step 70), and the power supply controller 50 controls the heater control -
_means 51 (step-l71). This control operation determ_ines'.'an amount of electric -
power supplied from-th_e _pow'er.source 42a to the heater 52. o

When the user turns off the heated-water supply switch 32 (the step 60 in
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Fig. 3) to finish the shower bathing, the water shut-off function operates. The

water stops discharging (step 75), and thé lamp controller 46 turns Off the
6perati0n indica_tor lamp 47 (step 76). The electric supply to the heater 52 is cut
off at the lsame time the light goes off (step 77 in Fig. 3).

If tﬂe overheating protective device. 41 functions as a result of an
irregularity that takeS place during use (step _62), the electric supply to the heater
52 is also inteﬁupted, and the lamp controller 46 turns 6ff the operation indicator
lamp 47. Loss of the light tells the usef that an abnormality hés océurfed.

The o-per.a'tion and configuration as described above enable the user to take -
. a shoWer with heatéd water. The user can also use if for cold water sho_wef by
turning off the operating switch 45 to_cﬁt off the power supply fo the heater 52.

When t“l;e pump switch 34- is operated while taking a shower bath (step 65),
the pump controller 43 turns the air pump on or off in response to the operation
(step 66 and step 67). At the saxﬁe time, 'the indicator means 43a 'displéys an

. operating condi'gion of the air pump 44 synéhrdnously with the operation of the
' puﬁp switch 34. The pump 44 operates so as to mix air into the heated wafer in
o fhe 'showerhead 36 through the air hose 37.

The abdvé operation and configuration ¢nable tﬁe user to take a shower witﬂ
heated water mixed'with air. .Thc user can also use it -fo.r téking a shower of cold
water mixed with air by tufning off the operating switch 45. |

_ The fémperature det.ecting‘ unit 53 detects, by mean.s' 'o.f the thermister 55, a
terﬂberature oflthe heated water hgated bYtl}e heater 52 (step 73). The feedback
coﬁtroll_e_i 56 carrieé out a feedback Qperati_bn to the p.ow.gr:__éu'p-plj controller 50 in
order to minimize a'.differené.e' betweén‘l_thé température set v;ith thé-temﬁe;aturc' |

regulator 48 and the detected temperature (step 74).
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Accordingly, electric power supplied to the heater 52 is controlled

steplessly according to the temperature adjusted by the user at will. The
apparatus is therefore able to maintain stable temperature of the heated water,
even if fluctuations and the like occur in volume of the shower water, thereby
enabling the user to enjoy pleasant feel of taking a shower.

The flow-rate detection xﬁeans 57 operates to cut off the electﬁc power to
the heater 52 (step 64), if it detects an interruption of discharging the heated
‘water due to an irregularity that takés plé.ce during use, even if the heated-water
supply Switch 32 1is in ité ON i)osition.- In othér words, the electric power to the
temperature regulator 48 and the power sﬁppiy controller 50 is interrupfed, and
the heater 52 is deenefgized by the heater contr.ol.- means 51. The lamp.
controller 46 turns bff th—e operation indicator lamp 47 to iﬁdicate the user that an
abnormélity has occurred. _Accqrdingly, this enables the user to enjoy tl.le'
shower'bathing more safely.

Furthcrmore; the flow-rate détec‘tion means 57 can also suspend the air
pump 44, if it is arranged to interrupt the éleciric power to thé pumﬁ controller 43.
Such aﬁ arrangement caﬁ prolong a. useful life of the motor as well as the pump.

_In addition, when the pump s;witch 34 is operated (step 65), the air pump 44
having a built-in D.C. fnofor operable by é low D.C. vo_ltag_é islcontrolled on and
off by the pu_ﬁqﬁ controller 43 (step 66 é_nd step 67) in response to the operation, |
without .being _influe,ncedl by on/off switchihg of the operating switch 45.
~ Therefore, it provides a sélec-tipﬁ bf s_tarf_ing air and stopping_,the air separately
-with' the_-air_pump'44. _A.ccordingly,. it allows the .usér to select any form of
'. .'s_ho_wer w_z@te_r from the showerhead 36 -a.r.n(.)n.g heated water, céld _wafer, ‘heated

‘water mixed with air, and cold water mixed with air.
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Consequently, the heated/cold water supply apparatus of this exemplary

embodiment provides the following advantages.
(a) Various forms of shower water from the heated-water discherge port can
be selected readily with a manipulation of the switches.
(b) Sufficient washing effect can be attained by addition of air pressure
even with a limited amount of heated-water supply, thereby conserving water.
(c) Addition of the air pressure gives a user to enjoy pleasant feel of taking
a shower. with anticipation of ntaséage effect. |
(d) The structure having the air pump capa‘ble of being operated
independentl-y. i_rrespectitre of a manipulation of the switching means allows the
user to eelect various forms of shower water froni the lteated-water dié'charge port,
such as heated water only, cold water only, mith're—ot heated water with air, and.
: mixtrrre of cold water with air, for. use in their proper ways according to intended
p'urpoées, thereby improving -convenience substantially.

(e) Since amount of electric power supplied to the heater is controlled
aec.ording to_ a difference between heated water temperature and a set temperature,
it can keep a stable temperature of the heated water, even when fluctuations and
the like occurs in flow of the shower water Addrtlonally, since the temperature
can be set s_teplessly, it ensures the user to set a desired temperature of the heated
water so a's'to_ ,enjl'oy pleas.ant: feel ef takirrg a shower.

- (f) The flow-rate detection meéns interruptsl electric p_ower'_from_tl_ie heater
centrol means to the heater by cutting off the elee'tric Irower to the .pow‘er'sulpply

| cohtroller, if it de’tecte no discharge f_l'bw of the heated water. The _in'te'rrupti'o'n_ .
_ot' power to the 'heater before the.overheeting protective ciev’ice operates, in th.e

manner as described, can- ensure' further safety and prevent damages from'
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escalatmg
Use of the low voltage D.C. motor for the air pump allows downsizing,
weight reduction, and low-cost design, and thereby realizing a design of the

heated/cold water supply apparatus having a main body of small size and light

weight at low cost.

Second Exemplary Embodiment
Fig. 4 is an'etectric circuit block diagram of a heated/cold water eupply
apparatus of a second exemplary embodiment of the of the present invention.
ere components as those of the first exemplary embodiment are assigned like
' reference numerals, and their descriptions will be skrpped
General appearauce of the heated/cold water supply apparatus of th—is
exemplary embodiment is identical to the one shown in Fig. 1. Further, a pump
controller, a pump' switch, a first and a second pewer supp.ly units, an_.operating
switch, an indicator r.r_.leans,. an air pump, a'_lamp centroller, an operation indicator
lamp, a temperature regulator a temperature settmg potentrometer, a power
supply controller, a heater control means, a heater, a temperature detectmg unit, a
thernrister, a feedback_-controller; and a ﬂow-rate de_tecti_on means, and so on are
- ideutic'al te those of the .first exemplary embodiment. Therefore, a figure is not
included to show them.l : | |
“This exeml;la_r}’ embodiment is so constructed that-'electric porver to.the
~heater 52 is cut off directly'by the-.ﬂow-rate detectien-means 57 provided fo_r
| detectmg no d1scharge flow of heated water.
In Flg 4, the flow- rate detectlon means 57 dlsposeri next to, the heater 52 at

a srde close to 2 power source dlsrupts the electnc power to the heater 52, if
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heated water stops flowing while the heated-water supply switch 32 stays on, i.e.
in a position not to block the water flow.

In this way, the power _supply to the heater 52 can be cut off directly, if a |
..trouble occurs in the water shut-off function for any reason, thereby res_ulting in
such a condition that prevents a user from taking a shower bath. In other words,
it ensures more reliable termination of the electric power to the heater 52 than
disrupting the power to the heater 52 with the heater control means 51 by cutting_
off power_ to the power supply controller 50. Accordingly, it ensures further

safety for the user to enjoy shower bathing at ease.

Third Exemplary Embodiment

Fig. 5 is a circuit block diagram of a heated/cold water supply apparatus of
a th1rd exemplary embodrment of the present invention, F1g 6is a flow chart, and
Fig. 7A through 7C are dlagrammatrc representatmns 1llustrat1ng operatlons of
bea_t-shower control, .cool-down control, and cyclic control. General appearance
of the heated/cold water supply apparatus of this exemplary embodiment is
‘identical to the one shown in Fig. 1. .l |

With reference to __Fig. 5, Fig. 6, and Fig. 7, deecription will be given in
detall hereinafter. | | | | |

- The heated/cold uvater .supplyl apparatus of tlns exemplary embodlment .
shown in Frg 5 comprrses power supply un1ts 151 and 140, a beat-shower
controller 152, a pump controller 153 a pump swrtch 154 an air pump 155, an
-'_operatmg sw1tch 156, a lamp controller 157 an operat1on 1ndxcator lamp 138 a
temperature regulator 159 a' temperature setting . potentlometer 160 a

- temperature controller setting unit 161 a cool down controller 162 a CVCllC =
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controller 163, a heat source controller (hercinafter referred to as power supply

controller) 164, a heat source control means (hereinafter referred to as heater
control means) 165, a temperature detecting unit 166, a thermister 167, a feed-
back controller 168, and a heater 169 defining a heat source.

In the above structure, the heated-water supply switch 32 is provided with a
water sh1_1t-off functionl. First, when a user, intending to take a shower bath,
turns the heated-water supply swifch 32 on (step' 175), water passing through the
water inlet pipe 30 is discharged from a showerhead 36 (step 176). The power
| supply unit 151 steps down high A.C. voltage into low D.C. voltage (step 177).
When the operating switch 156 is subsequently turned on (step 181), the
~lamp controller 157 lights up the operation indicator lamp 158 (stép 182). “The
; ”ﬂlighting tells the user that electric power begins to energize the he-at,er.169 (step
189).

The temperature regulatoi' 159 sets a temperature fof h;ated-water' supply |
according to the temperature setting potentiométer 160 adjusted by preference of
the user (steé 183), and the.power supply controller 164 controlé the heater
control means 165 (step 188). This; control détermines an amount of electric
power supplied to the heater 169. - |

When the user turns off.the h_eated-vs}atef supply swﬂch 32 (the step 175) to
finish the shower bathiﬁg, the water .s.tops diécharging._(us,tép 192). The l.amp.
co.n.t.rolle'r .157' then tﬁrns 6ff thehop.erati'oxi iﬁdicét_or 1anip- '1.58. (step 1'93).' The

electric supply to the heater 169 is gut__bff at the same tiine the _l_ighf goes off (step -
-194)' . : _
| The. op.cra__t'io_ns é_nd cbnfiguration' as .d__escr.ibed ..ab:ov:e- '_er_;able_ th'e'us_e.,lr t'o-t.ak_e _

. "a shower with heated water. The user can also use it for cold water shower by -
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turning off the operating switch 156.

When the user actuates the purnp switch 154 while taking a shower bath
(step 178), the alr pump 155 having a built-in D.C. rnotor operable by a low D.C.
voltage starts operating.

If the user selects a beat-shower function at this time with the beat-shower

controller 152, a beat-shower operation begins, in which the air pump 155 repeats

.ON and OFF alternately as shown in Fig. 7A. When the user cancels the beat-

_shower operation, it resumes an ordinary continuous operation, and the operat1on

stops if the pump sw1tch-154 is turned off.

In this embodiment, th_e above-said beat-shower controller 152 is so
configured tnat a pump-Tun time (’l‘l) and a pump-pause time (T2) of the air pump
155 can beﬂ Mchanged accordlng to preference of the user. In addition, each of the
pump-run time (T1) and the pump-pause- time (T2) can be adjusted individually.

Furthermore, the user may ohoose a pattern of his choice among a plnrality

of patterns, each having a prearranged pump-run time (T1) and pump-pause time

(T2).

The operation and configuration as described abovte makes it possible to

“vary the ON and OFF cycle of the air pnmp'155_ contin-uously and periodically

according to the preference of the user. . The heated water mixed with air can

‘thus give effective stimulation to skin of the user, to thereby allow the user to

enjoy pleasant feel of takmg shower.

In addrtlon, the beat- shower controller 152 1s prov1ded in advance with a

‘-plurallty of patterns w1th respect to the times Tl and T2, from which the user can

- choose any- one of his cheices. One of them is.a 1/f fluctuat1on pattern and

another one is a chaos fluctuation pattern.
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The 1/f fluctuation pattern can be used by storing it in a memory of a

microcomputer as a digit sequence having 1/f fluctuation, and generating it
repetitively as a 1/f fluctuation pulse signal (or, a 1/f fluctuation generating
circuit similar to the one described in Japanese Patent Laid-open Publication, No.
H08-195628, for instance, may be used). |

For the chaos flu.ctuation pattern, the times T1 and T2 are obtained by the
Bernoulli shift, or a function such as a logistic function and tent mapping, all .
featunng the baker’s transform as a fundamental characteristic (as described in
Japanese Patent Laid-open Pubhcatron, No. HO7- 120044, for 1nstance) In the
case of usmg a low power microcomputer not capable of performing chaos
- computation, this purpose can be a.ttained by storing a portion of chaos time
series signal in a memory of the microcomputer in advance as a chaos fluctuation
pattern, and repetitively reading this pattern.

The times T1 and T2 determined accordrng to the 1/f ﬂuctuatron or the
chaos fluctuation prov1de ﬂuctuattons compatlble with living. bodies, thereby
- giving the user more pleasant feel and tranquility in mind.

Moreov_er, the apparatus can be used as beat-shower using water mixed with
air, when the operating switch 156 is turned off. |

Furthermore, the temperature controller settrng unit 161 allows the user to
make a selectron amongst cool down control (step 184), cyclrc control (step 186),
and heated water shower at a constant temperature, once the heated-water supply.
temperature is set with the temperature regulator 15 9.

When the cool down control is selected (step 185) temperature of-the
heated-water supply set by the temperature regulator 159 is controlled in a

manner to vary continuously wrth time from an upper bound temperatt.re Bltoa
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lower bound temperature B2, as shown in Fig. 7B. That is, the cool-down

controller 162 computes temperature .of the heated-water supply, and the power
supply controller 164 controls the heater control means 165 based om ‘the
computed result. In this operation, the user can adjust the lower bound
temperature B2 down to a temperature of the incoming water from the water lnlet
pipe 30. The user can also adjust a decay time T3 given for the heated-water
supply to get a change W1 in temperature down to the lower bound temperatrlre
B2. | |
On the other hand when the cychc control is selected (step 187),
temperature of the heated-water supply is controlled in a ‘manner to vary
continuously and periodically with time between an upper bound temperature C1
and a lower bound temperature C2, as shown in Fig. 7C. In other words, the
| cyclic controller 163 computes temperatdre of the heated-water supply, and the
power srrpply controller 164 controls the heater control means 165 based on the
" computed result. In this operation, the user can adjust the upper bound
temperature C1 and the lower bound temperature C2. T.he oser can also adjust
the lower bound temperature C2 down to a temperature of ‘the lncoming water
from:tlre water inlet pipe 30. In addition, the user can -arbitrarily adj ust a cyclic
duration T4 to be given for getting a variation W2 in temperature of the heated-
~ water supply. | |
The temperature detecting element 166 detects a temperature of the hot
water heated by the heater 169 by means of the thermister 167 (step 190) The_-_
feedback controller 168 performs a feedback operatlon to the power supply
controller 164 in. order to minimize a dlfference between any of the temperatures |

set w1th the temperature regulator 139 the cool- down controller 162 or the cyclic
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controller 163 and the detected temperature (step 191). With the feedback

operati'on as described above, electric power supplied to the heater 169 can be
controlled steplessly. - The apparatus is therefore capable of maintaining a stablle
temperature of the heated water, even if. fluctuations and the like occur in volume
of the shower water, thereby enabling the user to enjoy comfortably with the
cool-down control and thé cyclic co.ntrol.- |

Consequently, the present exemp_lary embodiment is able to provide the
following advantages, in addition fo the same advant.ages as the f'irst. exemplary
embodiment. |

(a) It can provide effective stimulation to skin by var__ying a discharge
pressure of the heated water according to a predetermined' pattern, thereby
allowing the user to enjoy pleasant feel of taking shower along with a massage
effect. |

| (b) It prevents a sudden change in temperature of the discharging heated

water, when the user desires to cool down his body of a glow at an end of the
shower bathing. This can avoid a strain on a body of the user, and allow him to
finish taking the showerl bathing cOmfortably. |

_(c) It can .‘ vary temperature of the heated water continuously and
periodically with time. It can thcféfofe-givc s.timula_t”ion due to variation of
temperature on thé skin of the user while taking shower bathing so as to a_Ilow

him to enjoy'a_ pleasant feel of the shbwef bathing.
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What is claimed is:

1. Heated/cold water supply al;paratus comprising:
a heated-water supply switch having a water shut-off function;
a heater for.heating water;
a temperature regulator for setting a temperature of heated water heated
by said heater; | | |
a power supply controller for controlling amount of electric power
* supplied to said heater according to the set temperature;
an operating switch for controlling supply of electric power to said
temperature regulator and said power supply contrbller; —_—
s |IWOmmm
a pump controller for controlling said air pump; and o
a heated-water discharging unit,
wherein said tc.rn_peratl_llrés'fég.ulg.t_gr and.' said pm;ver supply-c_:ontroller'
r.'ece'ive supply of electric power from a first power-supply unit according to an
opera.ltion of said operating switch, and iégulate temp'eraturé of the heated water
| discharged from said heated-water discharge port, and
) | sajd pump controller is composed to. be opeféble independently of
functioning of said operating switch, for dﬁving said air.p.ump to gupply air to be
mixed into the heated Watér béfore." being "discﬁ'arged from said heated-water

discharge port.

2. The heated/cold w#ter supply apparatus acco.rd.i'ng to élaim 1, further
”comprising: _

~ a canister therein containing said heater;
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a heat exchanger capable of discharging heated water continuously by

- exchanging heat with water flowing in said canister;

a shower hose for leading the heated-exchanged water to said heated-
water discharge port; and

an enclosure,

wherein at least said heater, said heat exchanger, and said air pump are

disposed within said enclosure.

3. The heated/cold warer supply apparatus according to claim 1, further
comprising a second power supply unit, wherein: |
said first power supply unit generates low voltage of.a predetermined
p,otentia_l in response to operation of said heaferl-water eupply switch;
| said pump controller receives supply of electric power from said

second power supply umt and _—

it i v b s pum cgntmuer ] RN 0D O

4. The heated/cold water supply apparatﬁs according to claim 3, further
compnsmg o
a pump switch disposed in sard pump controller, and
an indicator means for 1ndlcat1ng_synchronously with operatio.n_of said

* pump switch. |

5. The heated/cold water supply apparat-us_according to claim 1, wherein
said power supply controller contrels an amount of e_leot_r_io power to said heater

based on a difference between 2 temperature of the heated water and a set
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temperature.

6. The heated/cold water supply apparatus according to claim 1, further
comprising a flow-rate detection means for interrupting electric power to said
heater, when a flow of the heated water to be discharged from said heated-water

discharge port is not detected.

7. The heated/cold water supply apparatus according to any one of claim
1 through claim 6, further comprising a beat-s.hower controller for driving said

| pump controller to -'repeai an ON and OFF operations altérnately.

8. The heafed/cold water s'upply apparatus according to claim 7, wherein

said beat- shower controller is so configured that times of said ON and OFF

R A Illll lI |IIl

9. The heated/cold water supply apparatus according, to claim 7, wherein =

Operatlons are arbitrarily ad]ustable

said beat-shower controller is so configured that times of said ON and OFF

operations can be selected amongst a plurality of predetermined patterns.

10. The heated/cold water supply apparatus accordmg to claim 7, wherein
. said beat shower controller is- so conflgured that times of said ON and OFF

- ope’rations are determined accordlng toa 1/,f.fluctuat10n.

11. The heated/cold water supply apparatus accordmg to claim 7, wherem

sald beat- shower controller is so conf1gured that’ t1mes of said OIV and OFF
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operations are determined according to a chaos fluctuation.

12. The heated/cold water supply apparatus according to aﬁy one of claim
1 through- claim 6, further comprising a cool-down controller for operating
according to an upper bound temperature and a lower bound tcmperature"set for
heated water heated by said heater, wherein said cool-&own controller controls
- said power supply coﬁtroller in a manner to vary with a lapse of time temperature
of the heated water: from the upi)er bound temper.ature to the lower bound

temperature.

13. The heated/cold water supply apparatus according to claim 12,
wherein said cool-down controller is so configured that the lower bound

‘temperature of the heated water is adjustable.

14. The heated/cold  water supply apparatus according to claifx_l 12-,"_

wherein said cool-down controller is so configured that a speed of changing the

N R o

15. The heated/cold water supply apparatus according to any one of claim

temperature to the lower bound temperature is adjustable.

1 through claim .6, further compr.i.'s'in.g- a cyclic controller for setting an uﬁpér
bound.temp'erature_ and a lower bound temperature of the heated water to be
: heatcd by s’é’id heater, whérefn Said cycli:c controllér con_tfols said power _supply

' conf_rollef. in a_-'m.a.nner_- to- perio&iéglly- vary 't.erhper'at'ure_ Qf the heated water

between. the upper bound temperature and the lower bound temperature. -
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16. The heated/cold water supply apparatus according to claim 15,

wherein said cyclic controller is so configured that said upper bound temperature
and said lower bound temperature are adjustable. _ ““llll "II" III" "III " IIII
. A * € L M 0§ =

17. The heated/cold water supply apparatus according to claim 15,

wherein said cyclic controller is so configured that a cyclic duration is adjustable.



