30 Novenber 2006 Water Heater FIELD OF THE | NVENTI ON The present invention
relates to a water heater for use in a hot water shower and the I|ike.
BACKGROUND OF THE | NVENTI ON An el ectric instantaneous water heater as an
exanmpl e of a conventional water heater will be descri b¥bNoyamber 2¢&r ence to
FIG 5 FIG 6, and FIG 7. FIG 5 is an external viewof it, FIG 6 is a
control block diagram FIG 7 is a structural drawing of a feedwater
pressuri zing punp as a conponent of the eI ectric instantaneous water
heater. Water from water intake pi pe i_gié%sted for its flow by flow
adjusting knob 2 and fed into the ma % hen the water is heated by
heat source (hereinafter called heater) 8 and di scharged from shower head
7 via shower hose 6. Hot water switch 4 also serves the function of water

- stoppi ng cock. Mdtor section 17Fﬁiﬂfbezﬁm surizing punp 14 is an
PO A

AC- powered brush notor. Mdtor secC IQbktion 18 are formed of

separate conponernfge hf E%H ther unp section 18 is driven by notor
section 17 via shafti) Eystem rl%eﬁéﬁgamé}qerb@amigr b th Adlobwatdhen

power sw t‘cfslﬁ)W@dﬂ&a%qhw power Iarrp controlling section 10 lights up
. power |anp 9a. Then, I of water switch 4 is turned on by the user going

to take a shower, water taken in through water intake pipe I is discharged
from shower head 7. By a water flow due to the discharged water, flow

swtch 11 is tur _n_ed on. Umkﬂébﬂ%ﬁ%ﬁ?&ﬁﬁ OW_SW tcthl

f eedwat er - pressuri i ng.

An electric instantaneous water heater as an example of a conventional
water heater will be described with reference to FIG. 5, FIG. 6, and FIG. 7.
FIG. 5 is an external view of it, FIG. 6 is a contr ol block diagram, FIG. 7is a

structural drawing of a feedwater pressurizing pump as a component of the

electric mstantaneous water heater,

Water from water intake pipe 1 is adjusted for its fiow by flow adjustmg
knob 2 and fed into the main body. Then the water is heated by heat source
(hereinafter called heater) 8 and discharged from shower head 7 via shower hose |
6. Hot water switch 4 also serves the function of water stopping cock.

Motor section 17 of feedwater pressurizing pump 14 is an AC-powered

brush motor. Motor section 17 and pump section 18 are formed of separate

co .
~components from each other and pump section 18 is driven by motor section 17

via shaft 19,

System operation will be described below.

~ When power switch 3 is turned on, power lamp controlhng section 10

hghts up power Iamp 9a. Then, if hot water switch 4 is turned on by the user

- gomg to take a shower, water taken In through water intake pipe 1 is dlscharged

from shower head 7. Bya water flow due to the discharged water, flow switch -

111 18. .t_umed on. Upon turning on of flow _smtch 11, feedwater-pressurizing-




2 30 Novenber 2006 punp driving section 13 starts feedwater pressurizing
punp 14 operating. Since an AC-powered nmotor is used as the notor, voltage
is applied to the water heater main body through

f eedwat er - pressuri zi ng-punp driving secti®n 13. Then, i30Newnsder péiker

adj usting volune switch 5 is turned on, heater controlling section 12
determ nes that power switch 3, hot water switch 4, flow swtch 11, and

heater powe | ing vplu witch 5 are all in their ON states. Here,
11 ow swi t chP¥ t%ﬁﬁsﬂg%ﬁc@ﬂféﬁ%t%%“ﬁl 850w tearessurkzieg pitmpl Hooparatieg. i nt ake

pi pe 1 exce determ,ned flow. Then, heater lanp controlling section
15 al | ows ﬁgg% %r“%gfﬁ?“@&e‘t‘ Fptoy it uspst asthe wiefor, velbagesisrappliet kb ohered tof
start of p upphy ;t g, heate as the heat source. Power |anp 9a and
heater | arrpm‘%{?r%aﬁ'@t}%flﬁggr%%} geﬁﬁwt@‘ehﬁs@mizmg@tanpldﬂving spatvel 13upply to
heater 8 is set adj?@t nt made by  the user of heater power adjusting
vol ume switch 5. A¥h ‘?‘?gg’é'BoYvﬁéaﬂ.B%SWm‘{!éumemdtcéISix)mmedilohnheagetion 12
controls t%n@%swl iﬁ to heater 8. Wien the shower bathing is ended,
hot water st tcC PCUom Hetletormines thas qomearsedtdbn imtivedter switehet, fiskoppi Ng
function i%&qgﬂﬂr rreﬂ, nanely, water ~discharging is stopped, flow switch
11 is turned off, *&H #@ﬁge"slﬂfﬁﬁ?ﬁla.‘i]@sm&ﬁ’ehrﬂe pwitchuit arefdl] iraid@ih@N @atdanp
- 9b goes outy r@’\ﬂ&g to above described operations and configurations, a
hot water -SAower” &XA oS onpwhem ghe floy of vedier bakaiefromaratd@dnaild

heater | anp;9b t he operating .conditions can be recogni zed. Wen the flow
i s decr eagggjgedhgxcfe(?ﬁ% F‘dﬁ'ﬁaﬁf&rﬁﬂnﬁ‘é@@%t dibenj heater 1€mpreontwlling kectionat sr

e R e B AR o i s
power supply to heater 8 as the heat source. Power lamp 9a and heater lamp
9b constitute a display section.

The amount of power supply to heater 8 is set by adjustment made by

- the user of heater power adjusting volume switch 5. According to the set value,
heater contro]]iﬁg section 12 controls the power éupplied to heater 8.

When the shower bathing is ended, hot water switch 4 is turned off. In
accordance therewith, a water stopping function is performed, namely, water
discharging is stopped, ﬂov;v switch 11 is turned off, current supply to heater 8 is
cut off, and heater lamp 9b goes oﬁt.

Owing to the above described operations and configurations, a hot water

- shower can be taken. Further, by checking power lamp 9a and heater lamp 9b,

the operating conditions can be recognized. |

When the flow is decreased due to clogging of feedwater filter 16 or the
like, water intake pipe 1 is once removed to take out feedwater Hlter 16.
Feedwater filter 16 taken out is washed and then refitted.

However, there have been problems with configurations of conventional

- art examples as mentioned below:

a. When the.feedwater- pressure is low, a sufficient flow cannot be




However, there have been problens with configurations of conventional art
exanpl es as nentioned below. a. Wen the feedwater pressure is low, a
sufficient flow cannot be 3 30 Novenber 2006 secured and hence a
confortabl e feeling cannot be obtained ffomthe use of Ihbovesthenepdé b. Wen
water pressure is so lowas is disabled To turn the flow switch on, the
shower cannot be used. c¢c. A large noise is produced because an AC brush
notor is used in the feedwater pressurizing punp, and hence the user needs
to care abwotrddhend hemeeal wrﬂﬁtbﬂﬁ!@@eéﬁﬁ%\eﬁm%é gbfﬁﬁaﬁ 208 ﬁf&% drte
surroundi ng nei ghborhood. d. Wien a shower 1S used In an area wnere water
qual ity i shoedy. such troubles as clogging of the filter frequently occur.
In such a case, maintenance work nmust be nmade every tine. Since the filter

i s attached to bhWheni wateedeSfure¥ats! 46 s Gt '@:}K

mai ntai nability of the sys?ﬁgm becones 1%‘8’%%.15%6%@%%% Efﬁsrt?%m
Exanpl e eohpilieghtin®r@bnhbEb®8sENt i nvention are nade to overcone the
above nentioned problens with conventional arts and accordingly it is an

bj ect of the @xds e 9l t i h le of

pr ovi di ngfea s i S e S s i A e SN
” | . e T

Bccor dance wi th 2 Ty o og ambatehEfes HhBP Lo Antd B Fllfahb b of e

a wat er Ideytwhenbies Showahiols dse dRLEPSHLHZEE %&%@ﬁg‘ﬁ%&[@%ﬁ““ zlng punp

and heated by an electric heater, sard wa g: a heat

source sectiond. Whsh & ShévWerid G EMm 48 SR L VLIS D oL &éﬁé}kis l&ﬂf shggdvat er

pressuring punp for _
troubles as clogging of the filter frequently occur. In such a case, maintenance

work must be made every time. Since thelﬁlter is attached to the main body of

‘water heaters in conventional arts, maintainability of the system becomes poor.

. B SUMMARY OF THE INVENTION

Example embodiments of the present invention are made to overcome the
above mentioned problems with conventional arts and accordingly it is an object
- of the example embodiments to provide a water heater capable of providing a

sufﬁcient shower flow even if it is used where the feedwater pressure is low,
‘produces a low noise, and good in maintainability.

In accordance with a first aspect of the present invention, there is provided

a water heater where water is pressurized by a feedwater pressurizing pump and

heated by an electric heater, said water heater comprising: a heat source section

comprising a heater incorporated in a tank; the feedwater pressuring pump for
installation in an intake-water path for feeding water to said heat source section;

a voltage converter for driving said feedwater pressurizing pump; a flow switch

| __.fo.r detecting a water flow through the intake-water path; an operating section for




installation in an intake-water path for feeding water to said heat source
section; a voltage converter for driving said feedwater pressurizing punp;

a flowswitch for detecting a water flow through the intake-water path; an
operating section for 30 Novenber 2006 4 giving instruttNevwsmbeo?0per ation
of said heat source section, a contrél section for controlling said heater

of said heat sour e S88 tion and said feedwater Jessuri f ol | owi ng
i nst ruct POHY ’aﬁﬁ"éﬁ (cﬂpaer 5’? Al Q%%tqob'ﬁ:e S#E’Pe?rf’orémgge@gﬁgooper ating
section baarcgnmgansa.@shéal@il@msSa‘@rh@éters@w@ setibfl aR@NEaE fe&fdten first
causes sai d feedwater pressur|2|n to drive via said_ voltage

conver t ePTeSARMIZIRG nPYmps dallovdng lﬁ'égt'@twf@f giverd e sraid ooperating c$ecAN: 0 heat

wat er in 0 tch. '
o B e he 3l beafie ekt s HifEH sl fhe torldiatdrd okt | 0.
i nst ant agyvd . semomrfrﬁeﬁuses saict Geativajet prasﬁnzlag pemby do deive vid seide present -
I nvention., Fl G optrol bl ock am the el ectric _instantaneous
vater hédiage ccmv&rteé "’\r@ @'th(F%Pﬁr%ﬂ (ﬂeg n‘go dg"qaiesﬂ\}dé‘fee FeHoBsOur i zi ng
punp as fosut watér infdnUiEaen sithsdciéctiohtofeh Qetérd flov BF saiki e SWichyat er heater.
FIG 4 is a structural drawing of an electric instantaneous water heater

according to a second BREKRDESCRIPTION OFFHE DRAWENGEH. FIG 5-is an
external view of a conventional electric instantaneous water, heater. FIG
6 is a control FEGodks dnagtemabdiaw of anrelectricinstamtancous water heatent aneous
vater egctzc%;'ﬂing to a first embodiment of the present invention.
FIG. 2 is a control block diagram of the electric instantaneous water
heater. '
FIG. 3 is a structural drawing of a feedwater pressurizing pump as one
of the components of the electric instantaneous water heater.
FIG. 41is a structural drawing of an electric instantaneous water heater
| according to a séoond embodiment of the present invention.
FIG. 5.is an external view of a conventional electric instantaneous water,
“heater. . |
FIG. 6 is a control block diagram of the conventional e}éctric.
 instantaneous water heater. | .
FIG. 7is a structural drawing of a feedwater pressurxzmg pump as one

~of the companents of the conventional electric water heaber

DESCRIPTION OF THE PREFERRED EMBODIMENTS
Preferred embodiments of the present invention will be described below
with referenoe to the accompanying drawmgs |
(Flrst Exemplary Embodlment) o . :
A ﬁrst exemplary embodlment of the mventlon wﬂl be descr:bed belew




FIG 7 is a structural drawing of a feedwater pressurizing punp as one of
t he conponents of the conventional electric water heater. DESCRI PTI ON OF
THE PREFERRED EVMBODI MENTS Preferred enbodi nents of the present invention
wi |l be described below with reference tH the acconpardfiNeyethbanid®gs.
(First Exenplary Enbodinent) 4. first exenplary enbodi nrent of the invention
wi || described below: : 5 30 Novenber 2006 wth reference to FIG 1 to

FIG 3. FlGg | n_ext a&) Vi of an electric instantaneous water
heater as tﬁéeh%/\%?lgelmﬁiﬁﬁ& f;oﬁé/. Pirst enbodiment, FIG 2 is a control _
.an internal, structure of the electric instantaneous

bl ock di agram shgyu of
Zﬁ‘f*‘ﬁ S a1 externalivieiyiof aa eleetaisi ingtantanedusattar dieater as

wat er heater, an
pressuri zi tituent, of the water heater. As Shown in FIG

) c
1, the el ectti %%ﬁ?i%ﬁ%‘ﬁ%&@%@@bom:& FI&. Rasle captrobbloskdésgrani ake pi pe
21, flow adpust.ing knob 22a with a feedwater filter incorporated therein,
power swit %?%g‘ﬁs‘flg %ﬁ’e‘Pg?’%“ﬁé slaggturg of the plestridsthotaneate watavihétor 2 and
heat er POV gjust itn v'o{lﬂw switch 25a, shower hose 26, shower head 27,
heat sour ceI((.% 2t & §truggral qrawang pk s fegdveater poess2®izing petipafs a pastitubae
29a and he%ggﬁel%&%ﬁgb. As shown in FIG 2, there are further provided
controller ; ‘Faiﬁb controlling section 30a, heater controlling -
section 30b, vol a%gﬁcon.v r. 30c, flow switch 31, and feedwater
pressuri zi ng pu%ﬁ W R éﬁ&%‘h@’é’cwhtmstaptwmoﬁsmtémhemrﬂnﬁ&et@ 24,
flow switc 1. and . heater power adjusting volune switch 25a, power |anp
controlli n§f§3£ i‘(‘j‘gﬂ%‘b@lpe 21, tlow adJusierg knog 22a with a feedwater filter

incorporated therein, power switch 23, operating section 25 included hot water

switch 24 and heater power adjusting Wh_:me switch 25a, shower hose 26,
shower head 27, heat source (heater) 28, and a display section 29 formed of
power lamp 29a and heater lamp 29h. As shown in FIG. 2, there are further

. provided controller 30, power lamp controlling section 30a, heater controlling
section 30b, voltage converter 30¢, flow switch 31, and feedwater pressurizing
pump 32.

In accordance with inputs from hot water switch 24, flow switch 31, and
heater power adjusting volume switch 25a, power lamp controlling section 80a
and heater controlling section 30b drive heat source (hereinafter called heater)
28 and display section 29 having power lamp 29a and heater lamp 29b.

Further, voltage converter 30c drives feedwater pressurizing pump 32 in
accordance with an input from hot water switch 24 regardless of whether flow -
switch 31 is turned on or not. At the same time, power lamp controlling section
80a lights up power lamp 29a.

As shown in FIG. 3, feedwater pressurizing pump 32 is integrally
formed of pump section 83 and motor section 34. Pump section 33 includes
back casing 33a mad_e of polyphenylenesulfide (PPS) resin, front césing 33b

. made of polyphenylenether (PPE) resin, rotor 33c, shaft 33d, beaﬁng 33e, and




and heater controlling section 30b drive heat source (hereinafter called
heater) 28 and display section 29 having power |anp 29a and heater |anp
29b. Further, voltage converter 30c drives feedwater pressurizing punp 32
in accordance with an i nput from hot wat@r switch 24 rdydedimbss2@d whet her
flow swtch 31 is turned on or not. At the sane tinme, power |anp

controlling section 30a lights up power lanp 29a. As shown in FIG 3,
LZJ Iy formed of punp section 33 and

f eedwat er pres ur ng,punp 32 is _integra

not or sectlg’rfil é&m&%@éﬁ%ﬁ@ Ci ghaesmdftankndamtng%@afﬂwl@lﬁé is

pol yphenyl enesulflde EPPS) re5| n, front casing 33b nade of

pol ypheny! eABEHS d@ﬁlf’ pwinga, I G.%tor 33c, shaft 33d, beari ng 33e, and 6 30
Novenber 2006 vv:gi 33f l\/btor 34 is a DC brushl ess notor and stator 34a
of the sanme is ﬁwg of nowemal vse, Fiv@r Svitd 28 beturined odf firder MBhenlSE,
power sw t 23 |s turned on first. Then, if hot water switch 24 serving
the funct i ofotoValeasntcl Fhpemving thduinstipnrofechtenstophRROMRKES tRIRESIH, i Zi NG
punp 32 is éﬁ{iven by neans of voltage converter 30c. At the sane ti ne, the
wat er fr omRAFEAArirgrainipg pRIp 8214 driedn byrmegis shalRige Has&tEF30Q be

di schargedCfI‘tLb m shower head 27. The flow of water due to the discharging

i s detecte orjoge time, dhe smtenfiont wateniptake pipeetl isdRted Moﬁ%@bﬁéWGQS i s
started. er control | i ng section 30b perforns control such that the
power set chttabepsh a froni shpwer hewl 2Wi t The 5% ofsvawpdead the heat er

I nci deala ly,. power cont rolling section 30a, heater controlling

s ect i on 30 11§ d@@c Howewitth $handsthesewmi, Powoe Euppiap Heatar
quality is bhad and filter clogging occurs, the filter can be removed by
having fil @g s m;geé 2 Hester contrallingstcictign Iﬁ@bh:e&ﬂ)rnﬂdho&hrdl%u@lﬁ tBat tHee '
' power set by heater power adjusting velume switch 25a is supplied to heater 28.
Incidentally, power lamp controlling section 30a, heater controllihg
section 30b, and voltage converter 30c compose a controller. |
When Weter quality is bad and ﬁlter clogging occurs, the- filter can be .
removed by having filter knob 22a of flow adjusting knob 22, which is of a type
incorporating a feedwater filter therein, fully turned to the open side. The
filter after being washed can be refitted by turning filter knob 22a to the close
side. | |
Since, as described above, feedwater pressurizing pump 32 is formed
‘integral with a DC brushless motor, it can be configured to be szﬁaller than that
- of conventional type wbich is composed of an AC motor (larger in size than the
DC motor) and a pump section. Also, the degree of freedom of its mounting in a
water heater can be increased. Further, since the noise is small, the shower
can be used without caring about the time of day when the shower is used and
the surrounding neighborhood. Fu’rther, since designs are made to prolong the
op erating life of cbmponents of the feedwater pressurizing pump, the frequeney
- of required maintenance for exchanging pump components and so on can be

greatly reduced. Hence, a high level of user satisfaction can be ensured.,




i ncorporating a feedwater filter therein, fully turned to the open side.
The filter after being washed can be refitted by turning filter knob 22a
to the close side. Since, as described above, feedwater pressurizing punp
32 is fornmed integral with a DC brushl es$% notor, it cal Neveodwef?2¥dred to
be smaller than that- of conventional type which is conposed of an AC notor
(larger in size than the DC notor) and a punp section. Al so, the degree of
freedomof its nognting.in a. vvager heater can be increased. Further, since
the noise is snal urtlhﬁg lghn{g@\)gpgt 8P WD gpeationtdideedveater pyesshouzing themipi e
of day V\/nenséhe sh%r 'iﬁ used and _the surroundi ng nei ghborhood. Further,
since desi gRE “SPEHERIHR tRrng ea afthet wader awiteh 24; the pamporapdrecdtiserof t he

feedwat er pressuyri zi punp, the frequency of required mai ntenance for
exchangi ng 5%3%8%};&%‘?’?9&?&9% andnhenge, beuffigient showadueeslireidande, a hi gh
| evel of usgr satisfa tti}%? can be ensured. 7 30 Novenber 2006 Further, by

havi ng t he PUHPCOPETA b8 lerdwater raessure iseduemelylgwpurp 32 associ ated with

turning on of ho:1 Waidgr, sv%tch 24, the punp can be driven regardless of
the water flow artl 2%8HeR, brathe gomifiguantios inwariclp nexerisectvar8dend pasy ed
even if the féaed%r gressure is extrenely low. |n addition, by the

conf i gur at i SAUPM Saive forraed inteseali punder afi compoments és hizfe S3alsrathharifed

i ntegral, nunber,.of .conponents is made snmaller than in conventional

conf i gur at (*SRECiRRal GanBgurationgants heote, drepranepof ocdurtemueifasowddes cdie
greatly re%uced. Even if a _trouble occurs, it can be repaired having other
conponent s A g ‘%ﬁedheﬁvéﬂlﬁ@ttr@-fhleoc@isﬂteaaﬂmmpaimdﬂlavﬁl.g‘bﬂh%r, si nce
the punp section is .forned of PPS (p(;li%/phenyl enesul fide ) resin and PPE

( pol ypheny F%‘HBPH%‘}“}S mégﬁ Jraten hgater not affected thereby so much.

Further, since the pump section is formed of PPS _
(polyphenylenesulfide ) resin and PPE (polyphenylenether ) resign, high
resistance to heat and pressure can be obtained. Therefore, even whén the

| user has blocked the openings in the shower hez;td by error, for example, the
pump is prevented from being immediately damaged and is kept in safety.
Further, a damage is not produced due to hot water from the heat source when #
backflow of water has occurred on account of breaks of water service or the like,

Further, flow adjusting knob 22a including feedwater filter is installed
b_n the water feeding side of the water heater main body for ease of removal.

‘Therefore, the user can make maintenance work easily without using a tool.

(Second Exemplary Embodiment)

A second exempiai'y embodiment will be described below with reference
to FIG. 4. FIG. 4 is a structural di'awing.of an instantaneous Watér héater of
the second exemplary embodiment. | |

In the present embodiment, supplied water from water intake pipe 121

| is passed through feedwater pressurizing pump 122 and delivered to deli{rer-y
pipe 126 to be suppﬁed to water heater 129 and discharged from shower head




resi stance to heat and pressure can be obtai ned. Therefore, even when the
user has bl ocked the openings in the shower head by error, for exanple, the
punmp is prevented from being i mediately danaged and is_kept in safety.
Further, a damage is not produced due to ot water from@Nevashst 24¥urce
when a Dbackfl ow of water has occurred on account of breaks of water
service or the like. Further, flow adjusting knob 22a including feedwater
filter is'iiiéal ed .on the water feeding side of the water heater main
body for eas®’of ing aler REgseiizg pluapukas isdatheskm e RinfzapRIGEaior k
easily with%ga using a tool. (Second Exenplary Enbodinment) A second

exenpl ary elPEOWAHERTEHFIIZ1B8 nwege B2 he ¢ho dirshembodini@itcderdRd dedchibon 6f
FIG 4 is structural drawi ng of an instantaneous water heater o t he
second exeﬁ%ﬁeaﬁa?“’e Beemnttedi n the present enbodi ment, supplied water from
wat er intake pi p? 121 i s passed through feedwater pressurizing punp 122
and del i vered tolBalormal ysepivater sbeppingloocls 1PDis esbricd. WAL ah thaadtate, 1R and
di scharged from shower head 8 30 Novenber 2006 130. Since feedwater
pressuri zi ehlwRsIpoperatingtavdtadnbl caihdpegatialisestias 12§ cotval@ication
pressurizing punE 32 in_ the first enbodi nent, detailed dbscription of the
same wi || BECHR {22 notishome iaformsepnivl sectidro P4 BftleOflmidloh of pRERd. |t
in this Stib?’ the user turns on operating swtch 127a of operating
section 12%4 %-orrﬂbwnﬁé@hmudgmﬁmitmctiﬁﬁlzmmcﬂ:mwmn)ia@fao(sdmtﬁ@éﬁg@ﬂ section
124 of the turning.on of switch 127a. Then, status judgnent section 124a

(not shown§oEolsegidon didjadgesothat opatating switchA27a34 ohudaemrithal operating
switch 127a js on. After this judgnent has been nmade, feedwater
pressuri zi Jr\ﬁlgﬁjcﬁpﬁ bagbeen I@ﬁéﬁ!,efeeﬂwmer@raﬁurizing pump 122 is operated by a DC
voltage converted by voltage converter 123, Then, operation lamp 128a.is
lighted by a signal from display controlling seétion 124b as a constituent of
control section 124. Water from water intake pipe 121 is passed through water |
heater 129 and discharged from shower head 130. The flow of water due to the
discharging is acknowle dged by flow switch 132 and thereby power supply to
heater 134 is started. At this time, the supplied power to heat source (heater)
134 is controlled such that it attains the power value that is set by heater power
adjusting volume switch 133. Further, flow control is accomplished by |
operating flow adjusting switch 127b.
Further, under abnormal conditions of feedwater pressurizing pump 122,
the pump operation can be immediately stopped by abnormal stopping section
(not shown),
Further, it is adapted such that, wl:_len a predetermined i)eriod of time
has passed, operation time detecting section (not shown) oufbuts an information
signal, Wheréupon communication sectién 125 issues a signal to display section
128 of the water hgater main body so that a display is made to urge the user to

make a check and part replacement of foedwater pressurizing pump 122,

Purther, when the feedwater pressurizing pump is installed in a water




vol t age converted by voltage converter 123. Then, operation lanp 128a is

| ighted by a signal fromdisplay controlling section 124b as a constituent
of control section 124. Water fromwater intake pipe 121 is passed through
wat er heater 129 and di schargéd from sho@er head 130. 3fovembgr 2§06wat er
due to the discharging is acknow edged by flow switch 132 and thereby
power supply to heater 134 is started. At this tine, the supplied power to
heat sourceS‘Shelater 134 is controlled such that it attains the power

val ue that SPRIEPIBG if &mﬁ%ﬁﬁgvsuchcﬁh%mmnwmm sedtionhl ABGanknsitser ,
flow controf_is -acconplished_ hy operating flow adjusting switch 127b.

Furt her, ung%fia %VES‘P%GSBEﬁefS%ﬁmmmm@abythn stasus jwigngertweptidR2e  t he
punp operatj oR.can be i j ately stopped by abnornmal stopping section

(not shown)t.)e g’(f‘P?W&% on the &Sﬁlﬁé{rﬁeéﬁos ©E bhe Watter hewtor, shen citetstatisefthper i od
of time h assed oger_a.ti on time detecting section (not shown) outputs
an i nf or mat egﬂwa THESSURiREE Avsem ingsatiod iat 4he phacemepiene Tafm ithe wegen Si gnal
to di splay,section. })23 of the water heater main body so that a display is
made to ur glbea&%%’% oflp capmracknetlesdgedrty {inr tserdphmcientntplate beedwat er
pressuri zi r{ﬁ !%%pﬂ% Further, when the feedwater pressurizing punp is
instal | ed i*f® Brotdhs gvatey beater neaimebodyufshe whewperoon, fot eksmple)anged
such t hat nmuni cat i on ctiaon 125 transmits data allowi ng results of

det er ni nat i"61° HEREOYSF %ﬁﬁbem?d@nhmtw%rymﬁo be di spl ayed on the
di splay section of the water heater, then, the status of the feedwater
pressurizing punp installed at the place separate fromthe water heater

mai n body can be acknow edged by the user being in the place of
installation of the water heater main body (the shower room for exanple).
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Clains 1. A water heater where water is pressurized by a feedwater
‘pressuri zing punp and heated by an electric heater, said water heater
conprising: a heat source section conprising a heater i3{ddeysobar 26 n a
tank; the feedwater pressurizing punp for installation in an intake-water
path for feeding water to said heat soufte section; a voltage converter for
driving said feedwater pressurizing punp; a flow switch for detecting a

wat er flow through the intake-water p&@liiins an operating section for giving
I nstructions for operation of said heat source section; and a control
section for controlling said heater of said heat source section and said

f eedwat er pressuri zi ng, pu following instructions given hy, sai erating
section, wherein, V\henl‘saflldwg_ge rgﬁ’tﬁg ‘%’gfc'f i B’ﬁ&‘ﬁafsg 8???@9{‘%&%3@%& ?e(f’ﬁg’ag%r
~operation, S @kéhsuARk hinp 308 hoARd byl I EAHE Beaté R sald WRREVRIaR! cBIPFiiNG! 21 NG
punp to drive via said voltage converter and then causes said heater of

sai d heat source sect i ahedtcotreatsevtadrecomprising ajhestet inoorporathd ded enki on of a

water flow by said flow switch. 2. The water heater according to claim1l,
wher ei n sai'd feedwaterﬂw;ffQA WHEr PreRgupGing muap omsipllaian 48 A Bitge-WAET a

Aatm 1 or 2PeEP R B Bl Sburedsee T “hump i & for i mstarl ati on
within a main body of gedlthgerioRverter for driving said feedwater pressurizing pump;

a flow switch for detecting a water flow through the intake-water path,;

an operating section for giving instructions for operation of said heat
source section; and

a control section for controlling said heater of said heat source
section and said feedwater pressurizing pump following instructions given by
said operating section, wherein,

when said operating section has given instructions for operation, said
control section first causes said feedwater pressurizing pump to drive via said voltage
converter and then causes said heater of said heat source section td heat water in

conjunction with detection of a water flow by said flow switch.

2. The water heater according to claim 1, wherein said feedwater
pressurizing pump has a DC brushless motor and a pump section integral with each

other.

3. The water heater according to claim 1 or 2, wherein said
feedwater pressurizing pump is for installation within a main body of said water
~ heater and adapted to operate in conjunction with a hot water switch included in said

operating section.

4. The water heater according to claim 1 or 2, wherein said -

feedwater pressurizing pump is for installation outside a main body of said water




heater and adapted to operate in conjunction with a hot water swtch
included in said operating section. 4. The water heater according to claim
.1 or 2, wherein said feedwater pressurizing punp is for installation
outside a main body of said water 30 Novermber 2006 11 HeMewamben200ddi ng
sai d heat source section and is adapted to operate in conjunction wth a
hot water switch included in said operatling section. 5. The water heater
according to any one of clains 1 to 4, wherein the material of said punp
section of saterfigeladingesaiphesissmired nectimmnand & adaptashit oparate iof conjunction
pol yphenyl enesul i de and pol yphe enether. Q. The.water heater according
to any one O\yﬁfépéﬁoﬂga ertng@!h IF‘)%}P%CL}‘“ Sal, RRPTAERR §°Ui%¥et achabl e filter
inserted in the intake-water path upstreamof said feedwater pressurizing
punp. 7. The water heater according to any one of clainms 1 to 6, further
conprising an abnor mals. stlhppiatgr Beater attordingH ppiomg afpedaiatis brio df wdereln
feedwater pressuri zing punp under, abnornal operating conditions, of said

f eedwat er pribe Saterialf sad pympgsectign afataid fwﬁw’é@r BRESHHEALAR) PLBPaifyatdRest of

claims 1 to (. further rksing, an_oper at | time detection section for
det ecting aﬁngé)gﬁg[)fpﬁlsn%%ﬁ%l&ﬁ(gqarﬁ{p@gpﬁ?nygg}egﬂﬁr%dmt er pressurizing punp
and outputting an information signal when a predeterm ned period of tine

has passed.
' 6. The water heater according to any one of claims 1 to 5, further

comprising a detachable filter inserted in the intake-water path upstream of said

feedwater pressurizing pump.

7. The water heater according to any one of claims 1 to 6, further
comprising an abnormal stopping section for stopping operation of said feedwater

pressurizing pump under abnormal operating conditions of said feedwater pressurizing

pump.

8 The water heater according to any one of claims 1 to 7, further
comprising an operation time detection section for detecting an operating period of
time of said feedwater pressurizing pump and outputting an information signal

when a predetermined period of time has passed.




