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DESCRI PTI ON DI SHMASHER Techni cal Field [0001] The
present invention relates to a di shwasher for washi ng
eating 5 utensils contained in a washing chanber and
nore particularly, to a dishwasher of type in which a
part of wash water contained in a wash water tank is
replaced with supplied water every washi ng cycle.
Background Art [0002] In dishwashers, conventionally,
there has been a technDE!ﬁCBfIPT guppl ying a

detergent to wash wate &ﬁ@d detecti on val ue of
a sensor. For exanpl e,b' f%lé)gﬁ%sher di scl osed in
Pat ent, Dogcunent 1, a detergent concentration in wash
v?!éﬂcinmcal ured by measuring conductivity between a

#bbAZrTHG et Eralion Sleissie Sgispmesher ioveRingagHing
UBeRS IS CERAIBEA o aMASHIPG0BBISF GG Fmofen Parieular, o a
SSIVRSRETOL IR JF Sthicl 7 Bef bf e HoR At contin & wash
Sl S Pl e LR Ry Pl e B P
BRFRENA ATY of odo | < det scted by Che phot od ode

508 Ao M oA T, i FBRRS onmiaue of
SR i AR AR, G o vale of o
RA86£ 2R3 etample, in a dishwasher disclosed in Patent Document 1,
a detergent concentration in wash water is measured by measuring
conductivity between a pair of electrodes immersed in the wash water.
Further, the detergent is to be supplied into the wash water such that the
detergent concentration in the wash water is constant.

[0003] Moreover, in a dishwasher disclosed in Patent Docurﬁent 2,
there is provided a glassy cell plate in a conduit line in which wash
water flows, and a light-emitting diode and a photodiode are disposed
with the cell plate sandwiched. Furthermore, light emitted from the
light-emitting diode is detected by the photodiode, whereby turbidity of
the wash water is measured.

[Patent Document 1] Japanese Patent Application Laid-open No.
2001-139099

[Patent Document 2] Japanese Patent Application Laid-open No.
2003-225191
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Di scl osure of the Invention Problemto be sol ved by
the I nvention [0004] In a dishwasher of type in which
a part of wash water contained in a wash water tank
is replaced every washing cycle, the wash water is 5
i ncreasingly contam nated with use. Thus, as with

Pat ent Docunent 1, in the case of neasuring detergent
concentration in the wash water, since conductivity

Disohssurehsf thechivendiom i s changed dependi ng on
contani nation of the wash water, there are sone cases

vhasdenh ¢o bésiobvedbly thenhiewvemtison on i n t he wash wat er
cannot be properly adjusted. 10 [0005] Furthernore, as

00B4Pdhendishwashenof 2ype m widchas padfofiwasty water contained
light-emtting diode and the photodi ode, when )
dnrat washavateg tamk é3 regllaced avetyewasbingwyele, the wiash ovater is
the cell plate, the turbidity of the wash water
daoreasingly oeataminited iveite usee, Tdwsn as fwith Patentddasament 1,
is used, there are sone cases where the detergent
donthencase iafnmeasurisgvdeiergeitteeoneanitation sn fhepwashr water,
adj usted._ [0006] . The present_invention has an object
sines swadugtiviyubetwieen thaeelsctiodes cisnebanged idspending on
wash water in fa di shwasher. Means for Solving the
mostuenaitan o the avpshywaiere SR cArtgesemen £8seshjvehere the
H%e present inventionis a 20 di shwasher of a ty&e
tergent coppentraien in the washavater capBoLbe REP L pdjusted.

y wash water ,copntain In a wash water tank,
ﬁ@ggﬁfmn%t as vith Eatept pociynent o @eiciusing the
the wash water tank, .and.in i.ch part of. the wash .
ST SR tlode; and 1 RloroarE, Whemcpitaipplisg dnaterials
wi t a supplied. er, every shin Lgl.e, wher.ei n
thee oSk Wptiaich 10 b el pIEE JpP FudlGiS o Sthspvapihgyater
e deteraent L9 Ui 8RBl 8! if Al § 1hsciS S8 nere are

some cases where the detergent concentration in the wash water cannot
be properly adjusted.
[0006] The present invention has an object of properly adjusting a
detergent concentration in wash water in a dishwasher.
Means for Solving the Problem
[0007] To achieve the above-described object, the present invention is a
dishwasher of a type which is constructed such that eating utensils are
washed by wash water contained in a wash water tank, and the wash
water after washing is collected into the wash water tank, and in which a
part of the wash water contained in the wash water tank is replaced with
a supplied water every washing cycle,

wherein there is provided a detergent supply device supplying

the detergent to the wash water, and this detergent supply device
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2 increases a supply amount of the detergent based on
the nunber of tines of the washing cycle. [0008]

Owi ng to such construction, since the supply amount of

a detergent is increased based on the nunber of tines

of washing cycles, 5 the supply anount of the

detergent is not affected by the contam nation of the
wash water. Consequently, the detergent concentratiaon
iinctelases washppkyt emduntadf dhe edetergené based dottheganmber of
concentration approprlate for washing eating

dirnes of the washingheytleng to conduct the supply of the

detergent to the wash water w thout | o0ss. Ef fects
c[ﬂOOBg Owu@tﬁoorsupboofgtjlstu&mrdu ﬁfglqeoth%es epmount of a
i nvention, .in a dishwasher, a dejergent centration

idetorgent iginereasad b@sq& @pethﬁyuaa €5 é!m@r D pvashing cycles,
Description of the Dr wi ngs [.0010]

dbetsupply amautial] t«b@t efergeat 45 #os @Ré@?ﬁd %Xéilsmnﬁgnﬂ%aﬂon
15 an exenpl ary enhodi nent of present i nventi.on.
mfgthey WaéhaW@thfekra@ , the ‘aeiSrmnas r?@memraﬂog jns the

a flowhart i Iustratl n etergent su rocessi
JEAFHY Water 15# Hs@ght@rbe @ egerggggcgg%ﬂpqtﬁ}rp approprlantg for

illystratin thee.fe of thj.s enbodi nqent .

CYRTEAG! FESfUIRRS /B %gsto[ 862470k the Supply of the
di shwasher in bod cas 3 machi ne chamber, 4:
rA {léqwagﬁ jith 6: electric box, 7:

;ﬁfﬂg&%f&gf%em. e i 15 e
TR MR R —
tcaorhl%en%rza’tlo%el‘ﬁewfv sel{%a?éﬁp@ﬁ b8 Bperly adjusted.

Brief Description of the Drawings

[0010] Fig. 1 is a sectional view illustrating a dishwasher according to
an exemplary embodiment of the present invention.

| Fig. 2 is a block diagram of the dishwasher.

Fig. 3 is a flowchart illustrating a detergent supply processing using the
dishwasher.

Fig. 4 is a graph for illustrating the effect of this embodiment.
Explanation of Reference Numerals

[0011] 1: dishwasher, 2: main body case, 3: machine chamber, 4:
microcomputer, 5: control panel, 6: electric box, 7: washing chamber, 8:
dish rack, 9, 12: washing nozzle, 11, 13: rinsing nozzle, 14: filter, 15:
wash water tank, 23: wash water supply pump, 28: rinse water tank, 34:
rinse water supply pump, 39: detergent tank, 42: detergent supply pump,
45: washing control function, 46: rinsing control function, 47: detergent
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45: washing control function, 46: rinsing contro
function, 47: detergent 3 supply function, 47b:
detergent increase supply function, 47a: detergent

normal supply function, 48: detergent increase supply
timng setting function Best Mdes for Carrying Cut

the Invention 5 [0012] Hereinafter, referring to the
draw ngs, a di shwasher according to an exenplary

supply henatiast, 47 detergent ineresse sapply fundiiond der idstargent
[0013] As illustrated in Fig. 1, a dishwasher 1 | .
inwmaﬁesmplstm@@s 4% detebgent inerease guppbediming setting
%gpe[ and | ower portions. There is provided at a
ITenefoporti on of this main body case 2 a machine

chanber 3, and _an 10 electri¢c box 6 in which a
Bestdodesfer Caxanting Qut the InyentieBnt rol s the entire

R0 AL Heeattorarmieranae i dreNinden GispuapBenidariing to
A MG O AR R

300551 etk ARShedod a5 T £ SRy EisOGR 7 sainfesgmain
il L2 A e R AP GFE Ep  Bviced
SR (S ol W P80 26 A SR
B SRR e i HORBbAREL RTINS B s e
ST SRSER ot BRI IR SRR, g
050k+ 8058 ¢ RaIR ISP TR ofnsh ) OXSEpBBAp of e
U] 02 A BB it e sy
YhE98s Iif ofdd forl9efahd cldiR ddhi waskihgBehamber 7 is attached.

[0014] In this washing chamber 7, a rack rail (not illustrated) is
removably located, and on this rack rail, a grid of a dish rack 8 on which
eating utensils P such as dishes or cups after eating are placed.
Furthermore, at the upper portion of the washing chamber 7, an upper
washing nozzle 9 formed of three arms radially extended and an upper
rinsing nozzle 11 linearly extended are disposed rotatably about the
same axis. Likewise, at the lower portion of the washing chamber 7, a
lower washing nozzle 12 formed of three arms radially extended and a
lower rinsing nozzle 13 linearly extended are disposed rotatably about
the same axis. Thus, the eating utensils P arranged in the dish rack 8,
since being sprayed with wash water from above and below with the

washing nozzles 9 and 12 and being sprayed with rinse water from
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25 since being sprayed with wash water from above and
below with the washing nozzles 9 and 12 and bei ng
sprayed with rinse water from 4 above and bel ow with
the rinsing nozzles 11 and 13, the eating utensils P
are efficiently washed and rinsed. [0015] At a bottom
face 7a of the washing chanber 7 constructed in such
a way, a first filter 14 is renpvably located, and a
weoivevand belawiiwith the rinsing sezalesi hgandst3, whe eating utensils
formed below this first filter 14. In this wash water
tRaate afficientdy avashed|apekiinsech wash wat er heater. 16 for
mai ntai ni ng the wash water, being, a vvarmvvater at a )
nP8d&f exinprkettome Faser 48 lﬁfetheaﬁtasgl%g agphesr/ constructed in
tenperature sensQr 17 for detegting the tenperature
GHIChH $ayad e dufer 1fb18[m1@‘f€ﬁ§ﬁrlpﬁ@ Aad 3 waghpygiesfank
f 15a of, fhe wash water tank ,.a secaond filte
165 St goniaiaing sttt WA Watorsted MEIQW, BHS AITst dlicral4.s In
repovabl y di sposed, _.and bel ow thjs, second filter 18,
(BT Bshow ey 8k | e THSdS Ao JREAISE Raneal watst Deafsa, 16 for
of the hottom fac 1%3 igPressed. A c%ai pi pe ﬁo i S. d
JBAHEBYHRE {{5Ca"asH  BRITa 0SB A Ffarfhved Er?&e%sﬁrs ctpgmine
15 and a | ower, end portjion of an overfl ow, pigpe .
SR Tabue, Bhl GUURR Welsh P RIPCRarEY ornagh L0 (tecting the
second filt 18 nd whi ch upper end portion is
ptsgmqraﬁ’éa o i aSm SAtRar or tank 15 i5 fit to this
Lnpipe 20. Therefor Sknece
BT R mortast & ROGumhiAls") 5 B8 g SRk WEHSH ok 15, 2
for hes u [ f f ' :
SO st 8 PEE, 08 BREM, Ribed bl RO MRS J3H FE° 14 i
" | S -
GRS, Aol ARSI s Bpl ITINES TR IR LB B 19 1
C. ¢
o s & ¥lnfide R BARCGF the Bkt BEETISER: Htessed.
PARG -affpipe #PRconnected to a bottom face 19a of this depression 19,
and a lower end portion of an overflow pipe 21 which goes through a
tubular portion 18a of the second ﬁlter‘l 8, and which upper end portion
is positioned in the wash water tank 15 is fit to this drainpipe 20.
Therefore, since excess wash water flows into the tube through an inlet
port that is formed at the upper end portion of the overflow pipe 21, and
is discharged to the outside through the drainpipe 20, the wash water in
the wash water tank 15 is kept at a constant water level.
[0017] A wash water supply pump 23 is connected to this depression 19
of the wash water tank 15 via a wash water suction pipe 22. A wash
water discharge pipe 24 is connected to an outlet of this wash water
supply pump 23; and this wash water discharge pipe 24 is diverged into

a first wash water discharge pipe 25 and a second wash water discharge
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wat er di scharge pipe 24 is connected to an outl et of
this wash water 25 supply punp 23; and this wash water

di scharge pipe 24 is diverged into a first wash water

di scharge pipe 25 and a second wash water discharge 5

pi pe 26, and the first wash water discharge pipe 25 is
connected to the upper washing nozzle 9 and the

second wash water discharge pipe 26 is connected to-
pipe 2éwandviehiirsy wiashy watarnd 1spg@1$] piper 2hés wonsectedeioethe
is located in the machi ne chamber arinse 5 water
ugper yeshangmozale Y aad thatsecond Vg@q&pwaw dischangs) pipe 26 is

froma hot vvater supply system not iIlustrated)
conpegis oﬁbﬁ @meém poza I n th| s rinse

water. tan re ar provid ari ter

heai g} F &P A 1 gcatgd m.t%@em& @mh@r\?aaarﬁmse

wat er at prede erm ned t enper at ure, d ar

Weater tﬁ@kcp@ﬁatt%r ths@hsrmsesmfsr 180 SHBP]é% emﬁﬁfy from a

ﬁ% nperature Qf thls r nse ter r eov he reis
aff%f@r.fﬁl ¥ systome( il HUSRtRAL SUanED, 8, %wa&?rpaupply

32 f ﬂl &I ng excess]rbél wat e‘g trcét e out.sse & ater
I ev ngd the rinse er { ha?ﬁ’??%taé :Hn té(hee%féa?lerlm
fﬁ a@g O AR BE FIISH; BAich oReitEs AR oNRlrgat
: hr%@%ﬁﬁﬁd ipelatth abiah tinst %@h@wb’s?%af%ﬁen%oarﬁé for
Setdirthe he BBt 5 N2, RSB Bt MdtRoR pltere is
JpeRRd BLs g@ﬁgéx?@yggggﬁzgge%ql i <piiRw bl S2 Rk Hischarpine
SreEre gl oralss i ?‘ﬁt REE U Ko Sn¥ilfilse water at 2
e
| ForCARCGhHE bR thereof is discharged to the outside through the

drainpipe 20.

[0019] A rinse water supply pump 34 is connected to this rinse water
tank 28 via a rinse water suction pipe 33. A rinse water discharge pipe
36 is connected to an outlet of this rinse water supply pump 34; and this
rinse water discharge pipe 36 is diverged into a first rinse water
discharge pipe 37 and a second rinse water discharger pipe 38, and the
first rinse water discharge pipe 37 is connected to the upper rinsing
nozzle 11 and the second rinse water discharge pipe 38 is connected to
the lower rinsing nozzle 13.

[0020] Furthermore, in the machine chamber 3, a detergent tank 39 in
which a liquid-type or a powder-type detergent W to be mixed in the
wash water in the wash water tank 15 is disposed. A detergent supply
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the I ower rinsing nozzle 13. [0020] Furthernore, in

t he machi ne chanber 3, a detergent tank 39 in 25

which a liquid-type or a powder-type detergent Wto be

m xed in the wash water in the wash water tank 15 is

di sposed. A detergent supply 6 punp (detergent supply
device) 42 is connected to this detergent tank 39 via

a detergent suction _pipe 41.. One end of a,detergent
gusem fdeferganisupply devigehAdds eannectsd todhisdetersantitank 39
detergent supply punp 42, and the ther end 43a, of .
wia & dpsergegé sUcaPn grpe dd - pi(gae £ad; of poeteregnkalschatggepipe

i e] ab e S e L leesie o
AN e e

ThG3! fdtcap. iiRpadtion SEBERPRIF tRteTOR! Bilfastiep 1 be
SRS R, 1B SRt AReR SR e kel YA sar
SIS Rt b SRR Bt PR CRERLrpd gp oo
AR bl SEVE0g F PERECHRY P 20 Fited
SRRt Srothy TEled S S e P b 15
SLbRBed ilder Bre08T N thd 805 aldouRP twaBtifE ALY and

Spraye 0 thes ensi

. _ : !
o ERPRL PR Bl sty R 2 e B, g gy
USSAnt P, S 5P 0, BB Y, SO o 12
akf BhisTti®, since each of the washing nozzles 9 and 12 continues to

rotate by a reaction force of the jet force, the wash water is uniformly
applied to the eating utensils P, and thus contaminating materials of the
eating utensils P are efficiently washed off.

[0022] The wash water having been sprayed onto these eating utensils P
is collected into the wash water tank 15 while contaminating materials
such as vegetables having been washed off from the eating utensils P are |
being removed through the first filter 14. Furthermore, after fine
contaminating materials have been removed with the second filter 18,
the wash water is circulated to be supplied into the washing chamber 7
by means of the wash water supply pump 23 again.

[0023] When such a washing process is conducted for a predetermined

time period, a washing end signal is output form the mi-com 4 and thus
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contam nating materials have been renoved with the
second filter 18, the wash water is circulated to be
supplied into the washing chanber 7 by neans of the
wash water supply punp 23 again. 25 [0023] Wen such a
washi ng process is conducted for a predetermned tine
period, a washing end signal is output formthe m-com

4 and thus 7 the wash water supply pynp.23 is . )
éh@pwh wakl sunply auep Axais stopgsd ana a Posing: startoyignal is

the m-com4 and thus t rin wat er supply punp 34
iogitput §iona dhe wWai-gorh A aen(f ﬁﬁ]flﬂsﬁﬁﬁaﬁerﬁi@@ Pé‘FnP 34 is

conta he rinse vvat r tank 28 is sup

A g‘é rtée trangengie the fihscowsrer P%ﬁaﬁgefis in the rinse
nozzl es 1 a.nd 13.vi.a the rinse water dischar
%atsﬁaamlﬁ e i e fhpet A fpwer Finsing

ut en

forages |hind 135 68 sBiseangi chSetder phad ﬁé g hedike, and
s P P B P 4t 0
@&ﬁqwsﬂs& L, S A s B B 9o
i b d i
RGeS 18 ol ik BERBiH FEHEE! qft?\ﬁasﬁf%?{‘;‘ih%‘ﬂﬂﬁe peater is
t”ﬁ Ry hled Rl bl Sensi ROPOMRPILAYE 1 i wichiifls P
b SRR O ect o o SLSS‘I""{ or ough 1 he
TH0RAD % Aflse Wilfer hATHEBUA sBiAYkAd0 RERNeAME RERAS P is
WiRicted 613@% | el gﬁﬂ; hASyNBE NaYRL 85 it dgga Qﬁétﬁmsglgég 14,

process. n su r|nS|ng process conducte

g&&@@%ﬁ Qﬁﬂetﬁ e Wz{fh téd 3f 13! ghe 8RR 3&hat f the

com thus the rinse water punp

r
flﬁn%glxx}saﬁelsﬁﬁﬂﬁg%%@ﬁgoﬂéﬁeﬂﬂﬁ ALéRRed 18MBe BiftsRefrom the
overflow pipe 21 through the drainpipe 20. The rinse water having

—t

been collected in the wash water tank 15 is mixed with the wash water,
and is used as wash water in the next washing process. When such a
rinsing process is conducted for a predetermined time period, a rinsing
end signal is output from the mi-com 4 and thus the rinse water pump
23 is stopped, and the operation of one cycle of the dishwasher 1 has
completed. Incidentally, according to this embodiment, as described -
above, by the collection of the rinse water in the wash water tank 15,
water is supplied to the wash water tank 15, and a part of the wash water
is replaced; while, in another embodiment, water may be directly
supplied into the wash water tank 15 from a water supply piping, and a
part of the wash water may be replaced.
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conpleted. Incidentally, according to this enbodi nent,
as described above, by the collection of the rinse
water in the wash water tank 15, water is supplied to
the wash water tank 15, and a part of the wash water
Is replaced; while, in another enbodi nent, water may
be directly 25 supplied into the wash mater tank 15

HOE T Haghe abosrdeschibed lowas) piaseBhehsdsietirtion g is
cRBtaiBeb Rpete Caimegat ek %§Bﬁ$ évgiaﬂﬁaé SddsBisure in'the
ﬁ@géﬁﬁﬁfszﬁ%ﬁb&%ﬂ%‘é 35 Frig ol ¥ TRt suply pump 42
i Dr e e 8P gueTBE SheTIaNT, L THEP ARG SNRoVPRG d3af the
S otk BREehplPe BT it 1 geﬁ‘t?’rﬁ%“a@tgﬁi%hagﬁ dﬁA e is
TP %&fmﬂ?g FtEE L y2i o WantS s S vl tank"L

BERPR AP B e RiGeeht W R e tank
or B b8 e Mempclbnin g st lie MEbRRRT ﬁéﬁég@ﬁ%é@ dp the
Sl b Sor BeRE fedhodiOl fo WRmBRHA Sabiifions in the

\aLdobs HH?I%S 34, and 42 to operate. Such

processing the di shwasher 1 will be 15 described

(008518142 AGRFICTORER dosigt o eyt 6T locesing

tton

iR Clid a‘é’ﬁéP'lng G WisHwiHdron $hendaludts Merates the

contro unctlon 46 and a detergent’ supply function

;c%m *gh gf baged %é]%gnsﬁ:ﬁilh‘hlgéﬂﬁlw chds&f variSus pabi 23,
34, and 42 to operate. Such processing of the dishwasher 1 will be
described in detail.

[0027] There is provided at the control panel 5 an operation statt button
51. The mi-com 4 includes a washing control function 45, a rinsing
control function 46 and a detergent supply function 47; when the
operation start button 51 of the control panel 5 is pressed, the washing
control function 45 causes the wash water supply pump 23 to operate
for a predetermined time period, and thereafter the rinsing control
function 46 causes the rinse water supply pump 34 to operate for a
predetermined time period. Furthermore, the detergent supply function
47 causes the detergent supply pump to operate in synchronism with the

operation of the rinse water supply pump 34.

[0028] Incidentally, the detergent supply function 47 includes a
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20 control function 45 causes the wash water supply
punp 23 to operate for a predetermned tine period,
and thereafter the rinsing control function 46 causes
the rinse water supply punp 34 to operate for a
predeterm ned tinme period. Furthernore, the detergent
supply function 47 causes the detergent supply punp

haSRerS st il on bR ebRens suprly
g Thor e detsesit boanabAuRPY dRactiond T gawses the
SR SRR €, B ohiive, R ESEERASTH 5cRRipe of
Sonoh el o 6L Dol e
e
R HPRE prp oSt 4 SHBBlelself b HRast il R OA% 7D
BRESES Ry BreseRP S pky B 74 6" ool fud Bfecs
JpEe Sk o subBl BB A8 SR BEaL 3 withs B RS RoREs BipRioned
FoghPh, SR pRS e Brash "WAEE: T8I (BRCDROCRine is
JSEh004 36 alp oot IR uTIP droBEseg S, | TP s

TGO VB oV iy B TR R phnd] B0 il Hddifleg WG Retdtion
SR BRI, Qe i RAIAGH o ParuHeRl schife Blthrf 52 with
52?(: anﬁsegnﬁo%ﬁgaﬁbs YRR the bg‘reﬂﬂio??b‘fi the didRHasREr 4$heThe

es an s t'he regi stered paraneter S1, S2.
Riegh & includes a detergent increase supply timing setting function

48, and when the parameter setting button 52 of the control panel 5 is
operated by a user, and thus a parameter SI1, S2 a user desires is
registered, the detergent increase supply timing setting function 48
fetches and holds the registered parameter S1, S2. The method of
using the registered parameter S1, S2 will be described in detail.
Incidentally, a variety of functions of the mi-com 4 are conducted by the
execution of a program of the mi-com 4.

[0030] Now, a detergent supply processing by means of the mi-com 4
will be described. In Fig. 3, a flowchart of the detergent supply
processing is shown. The detergent supply processing of Fig. 3 is
executed in the middle of a rinsing process in each washing cycle.

[0031] Before describing a specific processing, six parameters m, n, S1,

10
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using the registered paraneter Si, S2 will be
described in detail. 20 Incidentally, a variety of
functions of the mi-com4 are conducted by the
execution of a programof the m-com4. [0030] Now, a
det ergent supply processing by neans of the m-com4
wi Il be described. In Fig. 3, a flowhart of the

%épgaee”aoi@f& b 5 0 PR Wl e
Tt A AR IR e o
%2%%55&&%%&;5@&% o The Primnetar aﬁggr%&faé’ﬁle*ﬁsﬁerepresen%ﬂg
PR BURYRE: OF i R REENRY A EREASR roRehek T Ribe&ising
execb?f%ﬁﬁfetf%f%’%ﬁ?f” Na"dndiOF AU BEaRicld 15° dBlermining a
SeEe S5RiIn wiich Bl Wbednf T RS SV RulcBbaning bas to

B pgf%&%ﬁ%e& UpHJl ¥ &lﬁ%eﬁ?é ggrfﬂﬁétegs ﬁg{é?&'ﬂ%ﬁ& repPesenting

t he ramaf

:[]:I%ﬁ]r%%% nq%t%% a{{rtgrﬁ}le({rgésg Sgﬁgf‘}r Qﬁﬁﬁn% PT'gt er O r adju S§I2 n igs a

par

PRE Rk IO A %%%%%??ﬂé‘%ﬁﬁ@n%?@?ﬁ@ hipg and

%I‘i’éi*éﬁﬂb?”c‘fh@f a@an&%%?hhﬂ@@rﬁ?%ﬁéd}% oPE@nvemence ofa

paraneters to be substituted for a cal cul ated

dehfnaetbni HrbeastnSURRLY PdriinkersAtodascr sftiRdinaRavefor a
the  paraneters Si and S2 are set to be arbitrary

alogstedydétetsait idkrédie suppty aimime of AhdeqitiiteiBbve, th
setting buttonh 52 by the use¥ qﬁ%he ot hgr 15 hand e, e

pardrhatery B Le@dos2tdre mrt@m&%lﬂrﬁ?’ Fahied Bpd ﬁéelaby the
Set to be zero. [0032] The m-com4 first increnents

Saerplummehe s ertygbytin SDUs S| 8 N ot
hand, initial values of the parameters m, n, S3 and S4 are set to be zero.

[0032] The mi-com 4 first increments the parameter n representing the
number of times of washing cycles (S301), and then determines whether
a detergent concentration in the wash water has reached a threshold
value (S302). In specific, the mi-com 4 makes a determination based
on a Formula 1. According to the Formula 1, a value of {S1- m - §2}
expresses the number of cycles of washing cycles from the last
detergent increase supply processing to the next detergent increase
supply processing. Therefore, supposing that this number of cycles is
not less than two, since the frequency of detergent increase supply

processing is low and thus the detergent concentration in the wash water

has not reached a threshold value, the program goes to Step 303. On
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a detergent concentration in the wash water has
reached a threshold value (S302). In specific, the

m -com 4 nmakes a determ nation based 20 on a Fornmnul a
1. According to the Formula 1, a value of {S1- in S2}
expresses the nunber of cycles of washing cycles from
the last detergent increase supply processing to the
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BB A o PP £ P et o ore s

jﬁﬁﬁéxtlpé 9553199 | S..%g?rmatlyus the detergent
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10 wheth ete nt i ncrease supply précessi ng
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I'n specific, e m-comd4, d on a For nu

- grbsaftaéRset fienvBg8804).CYR %g@éiﬂd} B! Bl e 41ebRaCHh an

i'ncreas€ supply processing has to be executed, and
drirgiulangs colwilhes e vishihfecyie a9%tier which the detergent

representing the nunber of tinmes of the present 15

Dl oy g5 B S SO gt
asest tie phrenutebearrepiedanties tHe number of times of the present
cycle is the washing cycle S4 having been calculated. According to
the Formula 2, since it is determined based on the number of times of
washing cycles whether the detergent increase supply processing has to
be executed or not, a supply amount of the detergent is not affected by
the contamination of the wash water.

[0035] S4=S3+(S1-m-S82) ---(Formula 2)

[0036] Here, in the case where the parameter n representing the number
of times of the present cycle is not the washing cycle S4 in which the
detergent increase supply processing has to be executed, the mi-com 4
outputs an instruction for executing the detergent normal supply

processing to the detergent supply pump 42. With the arrangement,

the detergent supply pump 42 is operated, and a normal amount of the
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washi ng cycl es whether the detergent increase supply
processing has to be executed or not, a supply anount
of the detergent is not affected by the contam nation
of the wash water. 20 [0035] $S4 = S3 + (SI - m S2)
(Formula 2) [0036] Here, in the case where the
parameter n representing the nunber of tinmes of the

present cycle |s pot the shi ng cycl t he
detesgereints wppléea%mt@d%sw .(é 0§Ls ifiaeae e Hetelagen’f
executed, the m - ca out puts an |nstruct| on for
é‘RBE]t}’tPWeFiﬂ@gdéte@ S@nt normal supply 25 processing to
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erec oot 4t &'@r 'és SBilER Thd bardioler $4.30r the fiitheter
Ror TSR0, oirtreet 2 BARE et nE rontFe R IR e ber of
s RS haRld, %cég# g oBlergt irdhsd SHiily  processing
ﬁéaﬁit afCitiens RulttiRLAR RRuBAbhy R BReling i UeRGpent
SRS BB ot RAR g REERH sunply SERBIAET Whereby,

10 g AL o R Bk 2 W SHad O NG dRSlpeiBbPtwice the
oot 4RBAR NGBl the Wit CRAREID)! NeThen, the
erg ter 1's

ent concent tronin

RiGeBhrashil9 ftB¥esiRgeefdéde threshold value in

[0038] The mi-com 4, in the case where the detergent concentration in

the wash water is determined to have reached the threshold value in
Step 302, repeats the detergent normal supply processing and the
detergent increase supply processing such that the detergent
concentration in the wash water is kept to be constant. In specific, the
mi-com 4 determines whether the parameter n representing the number
of times of the present cycle is an odd number or not (S307); in the case
where the parameter n is an odd number, the detergent increase supply
processing is executed (S309), and in the case where the parameter n is
an even number, the detergent normal supply processing is executed
(S308). With the arrangement, by repeating the detergent increase
supply processing and the detergent normal supply processing every

washing cycle, the detergent concentration in the wash water is kept to
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Step 302, repeats the detergent normal supply
processing and the detergent increase supply
processi ng such that the detergent concentration in
the wash water is kept to be constant. In specific,
the m-com4 determ nes whether the paraneter n
representing the nunber 20 of tinmes of the present
cle is an odd nunber or not (5307); in the case
soppanpy ter nis an odd nunber, the detergent
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i ni valfue, "zero wat er contalned in
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essing has to be executed and the deterge

processifg Sy RReyutadl ¥6e detdigent cxesitifAlbn b ehelotghoeater is
concentratl on in tﬁe wash water is

increased. Assuming that only the normal amount of the detergent is

supplied even if a washing cycle proceeds, as the washing cycle
proceeds, the wash water comes to be contaminated, resulting in a
reduced detergency. Whereas, as described above, in case where the
detergent concentration in the wash water is increased as the washing
cycle proceeds, the detergency having be reduced due to the
contamination of the wash water can be made higher with the
detergency of the detergent. Such an effect of detergent supply
processing according to this embodiment will be described with a
specific example. _

[0041] In a specific example described hereinafter, 20 litters of a wash

water is contained in the wash water tank 15, and when the wash water
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15 increased. Assumi ng that only the normal anmount of
the detergent is supplied even if a washing cycle
proceeds, as the washing cycle proceeds, the wash
wat er cones to be contam nated, resulting in a
reduced detergency. \Wereas, as described above, in
case where the detergent concentration in the wash
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I'n addi |on the setting paraneter S1 |

%ﬁ’e Fd@és@ﬁl iihnéxécﬁﬁeé etlid (sRHAPERS SHAni whieH the first

cycl e. 0042] Since the parangter in is zero

ld@tergehhméreaﬁ sOBHIST BRItessing! RS o bEleadeintd is found to be

processing is execulf@"r t he vvashl ng cycle S4 in which

the tdithswasliaperatnby ithe lcakadadonINthe Faraagdhng hpBetedore,
be executed is und to be the tenth washing cycle by

e g i Ayl ks, midhuon'
swoEdssing is executed, and in the tenth washing cycle, the detergent
increase supply processing is executed. When the detergent increase
supply processing is executed, the parameter m is incremented to be
one.

[0043] In the case where the parameter m comes to be one, the washing
cycle S4 in which the second detergent ihcrease supply processing has
to be executed is found to be the nineteenth washing cycle by the
calculation of the Formula 2. Therefore, in the eleventh to eighteenth
washing cycles, the detergent normal supply processing is executed, and
in the nineteenth washing cycle, the detergent increase supply
processing is executed. When the detergent increase supply processing

is executed, the parameter m is incremented to be two. Thereafter,

likewise, in the 27th, 34th, 40th, 45th, 4Sth, 52nd, 54th, and 55th
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processing is executed, and in the tenth washing
cycle, the detergent 15 increase supply processing is
execut ed. When the detergent increase supply
processing is executed, the paranmeter in is
increnented to be one. [0043] In the case where the
paraneter in comes to be one, the washing - cycle $4 in
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proc sSing and the detergent increase supply

ehaags dmtheadetdrendy & al daenait!in and chbe ofdeéﬁa@@cmg a

concentratl on is kept to be approximately at 0.15%

4gentipplyahertritel hprivigart4s shbhact slothd fiﬁor art, since

above descri ged detergent supply processing Wl |

daberd hetmaDanident! 6f the idéter@lentiig.su ? lielieto e ehahd®ater

of the detergency of a detergent in e case of
conthined nih athdetwershe wateupink nE had adf tmpes, ahe adetdrgent

shown. In the prior art, since only a nor mel anmount
chntéstragoreigaont changetﬂ)relveadfta)wfabhlngaeyclwqtrebeeds. Thus,
to prevent the decrease of the detergency due to the contamination of
the wash water, the detergent concentration in the wash water is
increased to be 0.15%, thus preventing insufficiency in the detergency.
By this method, in a region R, being the diagonally shaded area in Fig. 4,
the detergency of the wash water is shown to be excessive, and thus the
detergent is found to be used wastefully.

[0045] Whereas, on the right side of Fig. 4, the change of the
detergency of the detergent in the case of conducting the detergent
supply method according to this embodiment is shown. In this
embodiment, since the detergent of twice a normal amount is supplied

to the wash water contained in the wash water tank 15, the detergent

concentration is increased as a washing cycle proceeds. With this
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contained in the wash water tank 15 at all tines, the
detergent concentration is not changed even if a
washi ng cycl e proceeds. Thus, 15 to prevent the
decrease of the detergency due to the contam nation of
the wash water, the detergent concentration in the
wash water is increased to be 0.15% thus preventing
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For "exanpl &, in the case where the dishwasher 1 is
WeRer idsmall every washing cycle. In these situations, by setting the

parameter S1 to be a large value, and by setting the parameter S2 to be a
small value, the detergent increase supply processing may be executed
less frequently. Whereby, too much detergent is not wastefully
supplied to the wash water, and thus the use of an excess detergent can
be prevented.

[0048] On the other hand, in the case where the dishwasher 1 is used in
a Chinese food restaurant and the like, since eating utensils are
comparatively more soiled, the increase of contamination of the wash
water is large every washing cycle. In these situations, by setting the
parameter S1 to be a small value, and by sefting the parameter S2 to be
a large value, the detergent increase supply processing may be executed

more frequently. Whereby, much detergent is supplied to the wash
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Japanese food restaurant and the |ike, since eating
utensils are conparatively |less soiled, the increase
of contam nation of the wash water is snmall every
washi ng cycle. In these situations, by setting the 15
paraneter S 1 to be a large value, and by setting the
parameter S2 to be a small value, the detergent
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[ 0050] Furthernore, although in the above-descri bed
enbodi nent, the function of gradually increasing the
supply anmount of the detergent is described, the

di shwasher 1 may be arranged so as to be capabl e of
switching this function to be active or inactive by a
user. 18 CLAIM5S 1. A dishwasher of a type which is
constructed such that eat sils are washed by
wash water contained in tﬁﬁ%ﬂyﬁgter tank, and the

e o e @ahﬁﬁt%%s%r% A SHehgRe; cating
C@S{aﬁ@%%g{béb@@&wt fop BlaibSa A RS et ek end
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]1%p1aced with supplied water every washing cycle,

wherein there is provided a detergent supply device supplying a
detergent to the wash water, and the detergent supply device increases a
supply amount of the detergent based on the number of times of the

washing cycle.
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