'WD 95/ 24148 DI'SHWASHI NG MACHI NE FI ELD OF THE | NVENTI ON The present
tnvention relates to di shwashi ng machi nes. Mrre specifically the invention
rel at es wods/gdhshi ng nachi nes of a kind intended for washPEHUSIHRASI
nunber of dishes, e.g. glasses, intended to be used in 5 of fices, or the
| i ke. BACKGROUND OF THE | NVENTI ON Several types of di shwashi ng machi nes
were hitherto known and wi dely used. e type of di shwashing nmachine is a
powerful |arge 10 vol unme mul ti purpose di shwashi ng nachine for use in

pl aces where | arge vol unes of dishes have to be cleaned. A typical nachine
of this type conprises a conveyor for transporting dirty dishes through a
washi ng chanber where a stationary systemof jets sprinkles detergent and
wat er onto the dishes in predeterm ned zones of the chanber. Dishes are

pl aced on one 15 end of the conveyor and after the dishes pass through

t he chanber they are renoved at its other end. Anot her known type of

di shwashing machine is of a mddle to small size and is intended for hone
use and has a tray for placing dishes thereon, and with a system of nozzles
install ed inside the nmachi nBISSEWASHING MAICHENE gents and water to a
washi ng chanber. The user loads 5 dirty dishes into the tray and then
follow ng a washing cycle, which typically lasts for [err]-1 hours, the
tray with the clean dishes can be renmoved fromthe machine. A further known
type of washing machine is a conpact machine with a continuous | oad-unl oad
carousel tray system Such a 10 machine is intended particularly for
rapi d cl eaning of glasses and conpri ses

FIELD OF THE INVENTION

' The present invention relates to dishwashing machines. More
specifically the invention relates to di_shwashihg-machines of a kind intended
for washing a small number of dishes, e.g. glasses, intended to be used in

5  offices, or the like.

BACKGROUND OF THE INVENTION
Several types of dishwashing machines were hitherto known
and widely used. One type of dishwashing machine is a powerful large
10  volume muliipurpose dishwashing machine for use in places where large
volumes of dishes have to be cleaned. A typical machine of this type
comprises a conveyor for transporting dirty dishes through a washing
chamber where a stationary system of jets sprinkles detergent and water onto
the dishes in predetermined zones of the chamber. Dishes are placed on one

15 end of the conveyor and after the dishes pass through the chamber they are

removed at its other end.
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a circular rotatabl e basket divided by a sealing partition into two
Lconpart- nments so as to enable the user to | oad one half of the basket with

dirty ile the dishes held on the other half of theshas are
Wi t hi ng‘b'ﬁég’gi’é'ﬁger under goi ng washi ng. The washi ng cycl ep?'?pl ca}l6 373

I nvol ves 15 punpi ng of a solution_f¥ama m xi ng chanber whi ch dependi ng
on the operational cycle stage is filled with a detergent, a mxture of
detergent and water or only water alone. In such a nachine, vvater and

detergent are inje i N essi o i.n erat,i,on cycle
t hr oughout the sanﬁgﬁf@%@ %‘E}gﬁ&ﬁﬁﬁgﬁﬂﬁ%fﬁs dﬂgﬁi punped
through tgnealPQize ARFIY ﬁﬁeﬁd&d %\t ﬂGxﬂehﬁsé)"aﬁH'mSa %roﬁlabﬁge fgh of

detergents, 1s not sufficiently pure in that it ca ries a ré&sidual anpunt

of det er gheteonpland withaadsysteins of haczzbes: @sstalled tinsitleuthe triachines fiong nmachi ne
with relatively Iérge amounts of water. The washing cycle in such a

di shwashilplgcHEBhPh detepgents and Waisrstas a washing; hamber. The user loads I n t he

used $n SifiSiRs e 88, %, AR e’ RORwine” & Roishik, SO g, o “ven

mai nl'y f&ggmngg N0 85 985114 tholuds afheowagcwlﬁi théecleﬂygpgﬁ&nc R pE ovide a

di shwashi hine, "particul arly such adapted to rapi di shes,

typi cal | yregiovedefrom the fhachinel s anot her object of the invention to provide
a repl aceabl e detergent container for said washi ng machi ne. GENERAL

DESCRI PTI ON OF THE %mm wn type of washing machinspisca sempast present

Lot onathisenii 8 BATAR WIS LBRE s WS RaOTSHRSS 2o o
| g: gmg E' ﬂ%@gﬁméﬂ&ga pURTIATy 355 Bipid R AhiNg bRighassss 2/t omprizber: the

a cn'cular rotatable basket divided by a sealing partition into two compart-

ments so as to enable the user to load one half of the basket with dirty

glasses while the dishes held on the other half of the basket are within the

chamber undergoing washing. * The washing cycle typically involves

15 pumping of a solution from a mixing chamber which depending on the

' operational cycle stage is filled with a detergent, a mixture of detergent and

water or only water alone. In such a machine, water and detergent are

injected in succession, depending on the operational cycle throughout the

same nozzle system. Thus, rinsing water, when being pumped through the

20 nozzles following the previous stage of injection of detergents, is not

sufficiently pure in that it carries a residual amount of detergent solution and

it is thus necessary to flush the washing machine with relatively large

amounts of water. The washing cycle in such a dishwashing machine

typically lasts several minutes.

In the following description and claims the term "dishwashing

~
n

machine” will be used in a general sense even when the machine concerned
serves also or even mainly for washing glasses.
It is an object of the invention to provide a dishwashing

machine, particularly such adapted to rapidly wash dishes, typically glasses.



*an operational cycle conprising steps of (a) spraying water on the dishes
.10 and (b) spraying detergent on the dishes; said assenbly conprises at

"l east t WpplokMatag Sprayi ng sub-assenblies, of which at | easPCHREIYR743

“det ergent spraying sub-assenbly and at, | east one other is a water spraying
sub- assenbl y; each sub-assenbly conpriPsés a plurality of spray nozzles, one
or nore liquid ducts leading froma liquid 15 reservoir to the

nozzl es,.and neans allowi ng for rapid activation and inactivation of the
sprayi ng of |iquid thriswagiother abjectinof theeimventionrtozprowideot replacesblb- assenbl y
bei ng arranged so that their conbined spraying will apply liquid on

subst ant i #lefgragnt coptamer Jor spid washag maglingozz| es being either (i)
stationary within a zone of said chanber, the.nozzles of all 20
sub-assenblies being within the sane zone of the chanber, wherein the dish

hol di ng NPENBPRAI DESCRIPTIONOF THE ¢NVENQY@Nsai d zone at each of the

steps of the operational cycle, (ii) stationary and spatiallyh distributed
wi t hi 'S sai d chanber By e aspegppfythehpresent inviedtisnmthérans yderhaal |

di shes held on the 25 | ) di sh .hol di ng, reans wi thin the chanber,
or (iii) whshyashing machine whichwomprises %éxﬁbmsgmﬂ chambemaneansnfesr, each

ouch a1m OhAIoo GRS, Shuth S SRBRRCTH ' £ rushlinibe RERECRR 0 1°
o o e SN ld Epiten! Pl B s LAl
for rovenesi opétabional bgclehcorhgrisingrseuf (de sphayies watsrsoi hho Widhesai d zone
at each step of the cycle. 5 I n accordance w th anot her,
pr ef el@ed andb0y)i sprayingf detexgenh varthelishest | nozzl es are held on one or nore
moveable arms ada tagget;xglry comprises at least two liquid spraying sub—assemblies,
of which at least one is a detergent spraying sub—assembly and at least one
other is a water spraying sub—assembly; each sub-assembly comprises a
plurality of spray nozzles, one or more liquid ducts leading from a liquid
15  reservoir to the nozzles, and means allowing for rapid éctivation and
| inactivation of the spraying of liquid throughout the nozzles; the nozzles of
each sub-assembly being arranged so that their combined spraying will
apply liquid on substantially all faces of the dishes, the nozzles being either
(i)  stationary within a zone of said chamber, the nozzles of all
20 sub-assemblies being within the same zone of the chamber,
. wherein the dish holding means being adapted to pass dishes
through said zone at each of the steps of the operational c&cle,
(ii)  stationary and spatiallyh distributed within said chamber so as
to apply their liquid simultaneously on all dishes held on the
- 25 dish holding means within the chamber, or
(iii) being held on one or more arms moveable within the chamber,
each such arm holding nozzles of all sub—assemblies, the arm

being adapted to pass throughout the chamber at each step of

the operational cycle.
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nmovement within said chanber at each step of the operational cycle, whereby °*
.all dishes held within chanber are sprayed by the |liquid sprayed at the
respectjive _step. 10 I n accordance with a furtgqmpshedsment of
t he inv‘gﬁ‘[gr(’g'ﬂ,‘&t he nozzles of all sub-assenblies are stationar? andk _
spatially distributed wthin the chanber. Accordi ng to an enbodi ment of the
I nvention, the neans for hol ding di shes conprise a | oadi ng-unl oadi ng
rotatable tray divided by a 15 vertical water inperneable partition into
a pair of identical Ipoadcoodancet Wdth rome baibogimeni tafothed imwenbionhaill when one
- of the identical portions is within the dj shwashing chanber, the other of
sai d portnegaes arg fitiated dthinc Zower ofsaidghawber jagd saidtmeany £9r t he

posi tions,of..t he. portion epl.ace i th.one anot her; sai rtition

bei ng capﬁ@@@%ﬁlﬁﬁﬁﬁgeﬁﬁﬁ{ﬁeﬁ%Jﬁ@?ﬁe‘ﬁ?%l“ﬁ“ﬁghe ¢ ﬂ}‘ﬁ?’eﬁ‘(ﬁ‘?ﬁgﬁ’f%rt i ons of
t he dish ' ' i s wthin the chanber,

t he di Sh‘é‘gﬁﬂg?gaﬁ;gir}ggghg%@&%ﬁéh@%@l?ﬁ}e@ ﬁfslﬁv@??ﬁ'ng machi ne and di shes
can tBen be | oaded dn acdovdaied evith henothérgrprefersed denplsodimens . ofl theaccor dance
wi th the above preferred enbodi nent, the 25 washing assenbly typically
conpr i sesinyieation, allonozzdes atel keld o1 pae -asanee mepveahle ampsoadapted fakans for
hol di ng dishes are the abeye ., otatable tra th otatiop of. said arns is
typi cal | y“l%’-eg&ﬁrﬁlw LR L ﬂ%&erAa i?ﬁ&aéﬁpnaﬂ}bsh?%aﬁﬂn%}cfw ance with
t he above : ' i ' r '

o7z os- RTEys Y B ISR BLIE AT kG RR! a1 spiab Rl ¥t YR sprayed.

conpri si ngt ﬂxehﬁfsbé@tmeabtebeg bel ow t he di sh hol ding neans and a vertical |eg
ext endi ng above the upper faces of the dishes, there being nozzles on the

hori A6ntal |eg adaptiacdcrordange Mithg further embodiment of the invention, the (
nozzles of .all sub—assemblies are stationary and spatially distributed within

the chamber.
According to an embodiment of the invention, the means for
holding dishes comprise a loading-unloading rotatable tray divided by a
15 verti'c—él”water i_mpérmeabl‘e partition into a pair of identical portions; the
't'x.'ay beiné positionéd such that when ohe of the identical portions is within
the dishwashing chamber, the other of said portions is outside said chamber
and by rotation of the tray the positions of the portions are replaced with
one another; said pariition being capable of water~tight engagement with
20  adjacent wall portions of the dishwashing chamber. |
When one of said portions is within the chamber, the dishes
held thereon are washed by the dishwashing machine and dishes can then be
-loaded or unloaded on the other of said portions.
In accordance with the above preferred embodiment, the
25  washing assembly typically comprises one or two rotatable nozzles'-carrying
arms. -vhere the means for holding dishes are the above rotatable tray, the
rotation of said arms is typically co-axial with the tray.
A dishwashing machine in accordance with the above preferred

embodiment may comprise either a single nozzles'-carrying arm, e.g. a



the | ower face of the dishes and the vertical | eg carrying nozzl es adapted
Jor 5 spraying liquid sideways and/or downwards with a slant, for

'sprayi nwa95q4148 on the upper faces of the dishes. AlternatfiCTHSP503UBher

t han having a single arm the di shwashi ng machi ne of the invention may have
two noveable arns, noving in parallel3w thin the chanber, one bel ow the

di shes and one above. 10 The di shwashi ng assenbly preferably
conprises three liquid spraying sub-assenblies, of which one is a water

sprayin - ; i i£s. O the
T et o UERBROEMabeA My COmpRIICh Bof20htad REEBERS OURRIIINECS .

g su

- det er gent meafis hhé aolepicalilog estendirigigbave the t fizaes of the dibheds,ithey ve a
shiny appearance to the 15 washed dishes (hereinafter: "shining
det er gent bging meazles ©nthe hesizoniad leg adaptedforrspiayingdiquid mpwards ontecor dance

i th thi di gent fi teps.as_fol |l ous: ' f wat
by he waterossr J5ra ot B gt e ebfeaidie spmibrosits adEISH or gom

by one of s detors i | €S1id C)
Sprayng SECRERERSHerSys sdior downuarBORRE SRLAY T SPETME BN 1y
det er gent oRYthé th@xt hices Ofithe déyliess mnerhaﬂvelzprmae mtdwnaﬁng d Sthgleprayi ng
wat er by the water spraying sub-assenbly. 2 he water for the

wat er spr asmnthe dishaeasbing ynaching of dhe |ipventign imay thayen tivo exavsablt wat er
supply line. The water s I ng.sub- assenbly thus conpy.i,ses val ve, '
Usual 1y AR ERING npatalie wathin the chargber, ohe BAIGWIBE Wjshrs 2910 9B er

t hr ough tgg ‘%)'zzl es of this sub-assenbly. -6- Each of the detergent
sprayi ng 80D assenbl i es conprises a :
10 The dishwashing assembly preferably comprises three liquid

spraying sub-—assemblies, of which one is a water spraying sub-assembly
and two are detergent spraying sub-assembliés. Of the two detergent
spraying sub—assemblies, one is for spraying of a cleaning detergent and the
other for spraying of a detergent'iﬁtended to give a shiny appearance to the
15  washed dishes (hereinafter: “shining detergent"); The operational cycle of
a dishwashing machine in accordance with this embodiment may have five
steps as follows: |
(a) spraying of water by the water spraying sub-assembly;
(b) spraying of a cleaning detergent by one of the detergent
20 spraying sub-—assemblies;
(c) spraying water by the water spraying sub—assembly;
(d) spraying a shiny detergent by the other detergent spraying
sub-assembly; and'
(e) spraying water by the water spraying sub-assembly.
25 The water for the water spraying sub—assembly is typically
supplied from an external water supply line. The water spraying sub-

assembly thus comprises a valve, usually electrically -activated, which

controls the spraying of water through the nozzles of this sub-assembly.
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detergent reservoir and a punp adapted to draw detergent fromthe reservoir ¢
and supm,é/ M“wder pressure to the nozzles. The detergentpdG5Rikiiotss My be

an interna? reservoir which is periodically filled by the appropriate
detergent; 5 or alternatively and preferably, the detergent reservoir may °
be a repl aceabl e container. Such a repl aceable container for use in a

di shwashi ng machi ne of the invention constitutes an aspect of the present

i nvention. \Were the_dish hi ng machi ne yses two types of detergents, the
repl aceabl e cont ai neEadl |o%atiyrﬁleg§;geyt SPRPINE Suprassealiest camprseseach

hol di ng a i . b ntginer conprises a
det er gant. S egRaF Bisetybin g HiHEn ap e 10 BEyP B R By RO BE Ase Pt o1 gent
recei vi ng A ISKIPPIY itvdriderprésstnd b fie Adedés) CThe dtergetil tergent
is transferred vvij{rlmut sl:grll fromthe container to sa?gsea?ggféhrrgii%/.ge

Typi cal | y,antin¢erdel resgivoir which is peeiodicajlyaSBedby yhecappropsiate detergemtygat ed
menber _ havi ngi a IuYr}gn defin ngbla Ilqal d passageway | eading fromgne or nore
aper t 3 es dtalierBatiyely aadpreterably, the delcrgesd seserpeir maybe adeplageable  he end
portion bej adap for.d ' bt h cap, Litt on the .discharge
openi ng sOéq?ﬁgﬁggaﬁggpaehﬁd?@e‘éﬁ:&%%ﬁn{a&xﬁ:@r \H%? ANty fiﬁhwgggnagcxgn?et&p er. 20
By one enfypihgtinvenfigh CoRbed 24 aSBORISSE ﬂﬂé?réséﬁqgm%.?%%'tﬁﬁ IS
adapted to pierce a nmenbrane in sal'd cap. In accordance w th anot her,

pr ef err ed dishwdshingtmachine usqs twastypes efidewrgents, the replateabde eomtaivierh an
opening at its end which is distal fromthe cap's external surface, the

di stal endvHbi typicallis pmprise R ceRIBPRItMERts, r eachs holdimge1p ¢lifferentt ached

can bg reattached to said distal end thus re-closing the opening; and said
el ong Qed ﬁﬁ?F‘being cylindrical at at least an end portion thereof with ‘

an external dianet ermgs@é&labk iﬁﬁ%ﬁ&ah°g‘?{%9§-d '&Eferrggé’dt diséR r of said

cylindrical recess, and ving a length to wit to pass throfigh said
cylindri cadpening sehish i$ hdaptet 2o wogerae with awletergony fcgeiving assembly

within a washing machine in a manner so that detergent is transferred

without spill from the container to said assembly. Typically, the detergent
15 receiving .assembly comprises an elongated member having a lumen defining
a liquid passageway leading from one or more apertures at its end portion
to the detergent spring sub—assembly; the end portion being adapted for
insertion through a cap fitted on the discharge opening so that said apertures
come to lie within the said container.
20 _ By one embodiment, said elongated member has a sharpened .
end which is adapted to pierce a membrane in said cap.
In accordance with another, preferred embodiment, the cap has
a central cylindrical recess with an opening at its end which is distal from

the cap's external surface, the distal end being closed by a detachable closure

(]
(V]

which once detached can be reattached to said distal end thus re-closing the
opening; and said elongated member being cylindrical at at least an end
portion thereof with an external diameter essentially identical to the internal
diameter of said cylindrical recess, and having a length to allow it to pass

through said cylindrical recess so that its said one or more apertures come



-7- tolie within said container; an end portion of said elg%ﬁﬁégg nber
bei ng ad’&??é’a‘ﬂf‘%r engagenment with said cl osure; whereby on& Héhi ng of
,the container is fitted onto said detergent receivng assenbly, said end
portion engages with the closure which 7emains engaged with said end
portion as 5 | ong as the container and the detergent receiving assenbly
remei n conbi ned, and once the container is detached fromthe detergent

recei ving 3§ 3RWithin 5418 &Jn@ﬁhéﬁ bft ehhgfo?iwn wlshﬁﬂemgktea%&ﬂbér %ﬁiy ng and
reattaches itself onto said distal en The invention will now be

i | | ustrat echdapted foefeengagemenbmﬁm'md@:losmp;ewhérabvemmednhmpeamgapf theed in
t he annexed dragw ngs.. BRI EF DESCRI PTI ON OF THE DRAWNGS Fig. 1 shows a
per spect i vEORMARLEHES Qﬂadsqmgswch&eﬁsmtn@cpwnecewaMxesmtw%oamd| ment

2 "S ShoeaBls SO cRisife SHTER #éh”ﬁ?%@éa%sg FALEIE R Somionsadhon e
por ti ong of 1bH ad tROVGSRi Ay aﬁasﬁ@’aaer nttrQé‘el 138y Fdlfin corAibitied,
g scitem

carrying the Sprayi ng nozzl es; mati c representa ron’ of the

devi ce fromridnencatite vokaind is duaohedPifrcm the detehgem repeiviid ass@misiyages.
Fig. 5 shows a cap of a deter ent container in a closed state and an

el ongat ed rtbatsdosuse is thrseby puledrhackitoisaid apeningl and reattackes itsclf ooper at e
therewith, in ?P (io’adacgce with a preferred enbodi nent of the invention; and
Fig. 6 sho®2i{ fIsta nd assenbly of Fig. 3 fitted together in a 25

manner wher eby dEterg?ﬂ 1ﬁé‘&%ﬁ’<§; ‘661]1“:‘?6\9"15& TRatf vl téteftice Bl D hde

passageway w thin the elonga
10  specific embodiments depxcted in the annexed drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 shows a perspective view of a dishwashing machine in

accordance with an embodiment of the invention showing also some internal
15 components of the machine; ” N '-

Fig. 2 shows a view from above with the uj:p,er wall removed;

Fig. 3 shows a portion of the dishwashing assembly of the machine
of Figs. 1 and 2 carrying the spraying nozzles;

Fig. 4 is a schematic representation of the device from the same view

20  as in Fig. 2 in three operational stages.

Fig. S shows a cap of a detergent container in a closed state and an
elongated member of a detergent receiving assembly intended to cooperate
therewith, in accordance with a preferred embodiment of the invention; and

Fig. 6 shows the cap and assembly of Fig. 3 fitted together in a

25 manner whereby detergent can be withdrawn from the container into the

passageway within the elongated member.
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- 8- DETAI LED DESCRI PTION OF THE | NVENTI ON Reference is first nade to Fi gs.
A and 2 ' a di shwashi ng machi ne general ly designate ' as a
dishmasﬁ@¥§$%§%$artnent 14. A carousel tray 16, which is ?%¢§P§%%@9ﬁ€ nmeans
of notor 18 and transms- 5 sion bangl_20 is divided by neans of partition

22 into two semi-circular portions, 16° and 16". Once the forner portion is
out side chanber 14 the latter is within and vice versa. Partition 22 forns

seal . he DEFATLET DEdCRIITANGE AR VNN 0" s 10" "Parti cul arly
A ol ot > . | , s 2

o a0 R Afcfls S HRAR TS o8 RO B aipchind

portion 1l6machinehgereesly desigaedid whidiohas 4 dishtvadhin€ompaAmene 14; ay

rotates whereby portions 16 and 16" change positions and consequently the
gl asses pl Aceatouselithay 16awhich isi iptatable by adans of onotortI8 amd trassmisned

within_the 15 c er . where. they are.washed. ) shwashi ng machi ne 12
furtheP ha¥cR Qﬁ‘&‘ﬂgggﬁi iy EVrﬂF‘éa‘H ohiRary nig ‘é’é‘?}égﬁllT?f@Bg gnat ed
28 which c | Seggan. L-1drap r | . rad n es

bel ongi ng gg&?@bigngnéfﬁt}hr C?ﬁ%%g“@% g?\qg’dla ?3%&3@&%%? f“ﬁbgf or
sprayi ng OfatRr 46 WeRRIRNMANEVEEeODErshO" PhitRictD22 foPM3VtoBetielt Wik Ydjackne
detergent spraying sub-assenblies conprise |liquid dicts 32 and”34 | eadi ng
each to a viallf portions 24 endj26t an essemtially watetigtitt seiah r epl aceabl e cont ai ner

36, and punps 38 and_ 40, respectively, for punping the detergents to the
nozzl es. Water di spefé#en(j{‘ as}a%smmayhmi shawg Jpit the @igwings dfd an

oo O, e, SO0 R ORI el W PR 20
oy s plesaIVE e o of et hicdp hsiaiaFeRi e, {0
cl ean gl aspestion 16’ in the position shown in Figs. 1 and 2) and then the tray rotates
whereby portions 16’ and 16" change positions_and-cdnsequently the glasses
placed on the tray outside the éﬁémber, come to be positioned within the
15  chamber where they are washed. |
Dishwashing machine 12 further has a dishwashing assembly
within chamber 14 generally designated 28 which compriées an L-shaped
arm 30 holding a plurality of nozzles belonging each to one of three liquid
spraying sub-assemblies, two for spraying of a detergent and one for the
20  spraying of water. The detergent spraying sub—assemblies comprise liquid
ducts 32 and 34 leading each to a different detergent reservoir held within
replaceable container 36, and pumps 38 and 40, respectively, for pumping
the detergents to the nozzles. Water dispensing sub—assembly comprises a
water duct 42 and an electrical control valve 44. Dishwashing assembly
further comprises a motor 46 which is adapted, by the intermediary of
transmission band 48, to rotate arm 30 to and fro within chamber 14.

The dishwasher machine further comprises a control consul 50

and an upper wall 52 adapted for holding of clean glasses.



"-9- Container 36, as shown in Fig. 2, has two conpartnents 54 and 56, each
holding a different detergent. Each conpartnent has a respective opening 58
.and 60 wwads/a4z4govered by a piercable cap which upon i nseRGTHNSISO2T#Ber ced
by needl es 62 and 64 whereupon the detergent 5 contained in each of these
conpartments can be drawn by respect i_v¢_purrps 38 and 40. Reference is now
being made to Fig. 3 giving a nore detailed illustration of rotatable arm
30. Arm 30 which is generally L-shaped has a horizontal |eg 66 and a
vertical leg 68. Horizontal |eg 66 _has jntegral 10 |iquid passages |eading
from duct connect or s Cemtainer éﬁdawhewem 18-eh has tweepmpantmentsi3t ) to the

nozzles. O n | €S k0. a | es ", d6lherr] and 7 el ong to one
det er gent i‘bci ;%’ngg('éhgmé‘g@gn%@&gﬂggﬁé]fgﬁrg%ﬁwEY’ .cgh?ayg{x%;}qr ?‘aﬁei} ong to a
second det ' i P ity of
nozzl es 805‘65?%15\;%??%1%8?%;&?Fag%ﬁglggﬁtlg%g%&g?gPaeggcrré&gfgl%lgnsI n(g1

sub- assenbhpon Thsertionzisepierrednby i medies! 62 amd664 sphergupde the qetekgeptvar ds and
t he nozzles on vertical arm68 spray the liquid sidewards with a_slant;

thi s adrangemtsinedein gach pétthese cmpaypsents car he syawnohy bisspeetiise and

bel ow. Nozzle 7 rr 4is at alevel inwhich it will spray its liquid to
the | ower nBYP§o1% AB % an i nverted gl ass held on the di shwashi ng neans 20

whi ch in use of the ks ; WU d W r h&es i p
stains and the like %ﬁﬁngﬁéipg be rﬁgn‘ﬁl;%g‘g@l%@s%léggggﬁdgf d;%%?%ﬁfi on of

t he di shwaghstratioahoffotatabidiaym 301 Aren 30. whitht 8epdnierally $~ehapdibhis i n Fi g.
4(a), cups are placed on portion 16' of rotatable tray 16 and then after
act i vat i ngathorizendali leg 66 land: a sjertical legt 68.c Hoizonssl 1agh66 chassintegral to | i e

ver e ey AU ParsegRe Jeana pmidlics chRBERIOEE A0, FR 40T evaHeBAaL e now
load of cugsCAMHd Py Plo MG Of the. nozzles in arm 30 nozzles 76’, 76
and 76™ belong to one detergent spraying 's'ub—assembl'y and nozzles 78’
78” and 78" belong to a second detergent spraying sub—assembly, whereas
the array of plurality of nozzles 80’ and nozzl;e 80” belong to the water
15  dispensing sub'-'-a'ssembly.- The nozzles on hotizontal leg 66 spray the liquid
upwards and the nozzles on vertical arm 68 spray the liquid sidewards with
a slant; this arrangement ensures weiting of cups on the tray from both
above and below. Nozzle 78" is at a level in which it-will spray its liquid
to the Jowermost portion of an inverted glass held on the dishwéshing means
20 which in use of the glass is the upper edge which typically receives lip
stains and the like which should be removed.
The sequence of operation of the dishwasher machine is shown
in Fig. 4. In the first step shown in Fig. 4(a), cups are placed on portion
16’ of rotatable tray 16 and then after activating the machine, the tray
25  rotates whereby the cups come to lie within the chamber as shown in Fig.
4(b). Cups on portion 16" which were previously cleaned within the
chamber can then be removed and a new load of cups can then be placed on

this portion.




this portion. - 10- After the tray rotates to the position shown in Fig.

A(b), tkes 6 Ns the sequence of washing operation reprepefusssnzr43
'schematically in Fig. 4(c). The dishwashing assenbly is activated to spray

wat er through the water dispensing subtgssenbly and arm 30 is then rotated
fromthe 5 position 30" to the counter position [err] as shown in Fig.
4(c). After rotation through the chanber the water spraying is ceased and

the first detergent q&ﬁ&e L%%X F&e’j{r%;t%sg)gc lQ(oosii?%ﬁgﬁilwﬁtiﬁ%iangﬁ);]?h%ﬁm t hen

rotates fromthe position e position®] isis

then fol | opeginsntie Sequdrie GRAREShiRY é;%t_ﬁtibﬂaic'r?@éseﬁfed RehambgEalfpPriaYi Ng in
the same 10 ~ nmanner as above so as to rinse the detergent, the ‘activation
?f tlhle spr &yg.nH Dy ]C’Ehcerzlshwashdingetssﬁtgbm 1s?ic?ﬁet¢di tng;pmpwamhahmufh ?ﬂd t hen
I nally spraylng,of water and ro I on ,of arm agal n throygh tne
chamber . IW%%LQ‘EP%%t "?Fr‘eﬁmg‘ﬂ/ Agd ,pEm ggséﬁ Bﬁ tisatedafiom thean

passt 1 AU 36 SUAFRCLofHIER sifP 30> 50 thoshDSA ED S5 WiRerPOST L1 o

or vice versa, arm nmay a € several

tines in easfatidhethroligh heColtdntberetiie wWattAsprdyingis NRab&$ iandothe €irst] to
position [err] and baCk to position 30'. It should be noted that rather

t han havi ngletdrgentr dispensingdsib+assembleds shtivatednancd ¢he raoond themn rotatdsust r at ed

herein, the arm may be nmde ve throughout anber i t her
manners. F&FMdhgHosition g}sﬁﬁgﬁcg(}o thﬁﬁﬂsﬁﬁ’“&s&ﬁn is 1s. pndeloweth as in

two arms. wilich DORAE JorRnds, bl TeatRERIGE P e Sret HEhEHRE s IR BoRLn0ve
and ongy f 9l abidvesizohd t iss WRE obRraGHeth Balvah/ e iy N0 2

rotatable arm the nozzles may al so be st onary either wthi'n a Zone of ‘
said 25  dyntheiseeond dstergér dispénsing subreassemply,sanidrthen fitealyesprayingot at e

t hrough the . .
of water and rotation of the arm again through the chamber. It should be
‘noted that it is also possible that rather than passing through the chamber
once at each step by rotation from the position 30 0 30" or vice versa, the
arm may also be made to rotate several times in each step' of the cycle, e.g.
rotate from the position 30’ to position 30 and back to position 30.
It should be noted that rather than having the arm rotated in
a manner shown in the embodiment illustrated herein, the arm may be made
to move throughout the chamber in other manners. Furthermore, rather than
20  having a single L~shaped arm as in the illustrated embodiment, the nozzles
may be situated on two arms, e.g. two arms which rotate in parallel
throughout the chamber, one from above and one from below.
It should further be noted that rather than having a rotatable
arm, the nozzles may also be stationary either within a zone of said
25  container, and the dish holding tray is thus adapted to rotate through the
chamber and pass the dishes through said zone at e: - step of the opera-
tional cycle; or alternatively, the nozzles may be distributed throughout the
washing chamber so as to be able to spray their liquid simultaneously on all

dishes held withi_n the chamber.



‘chanber and pass the dishes through said zone at [err] step of the opera-
tional cQ¥2448 al ternatively, the nozzles may be distri bfCEPROB4Bhout

t he washi ng chanber so as to be abl e_t?ls_pray their liquid simultaneously
on all dishes held within the chamnber. - 11 - Reference is now being
made to Fig.- 5 showing a cap 82 fitted onto a neck portion 84 of an opening
86 of a detergent container (only the neck portion of the container is
shown). The cap has aResreneg isqiaw hgingcmade & Eig; Sashewyingarcaps8h fiftedg a

927" In tho ibia Rok LABIH B Castlnb 36 bES Hicteeubantafel (BB fis o0
El ongat ed %{mﬁﬁn‘c Of Pie BaMthire i§t sﬂSvFvﬁ?].geFﬂe EGF RhY B Gnfas %gghaﬁzemt hina

di shwasher ne of the i1nvention and has an I'nternal passageway (not
shown) | eadiesgssedqortion 88 hawing aogistal ogen ¢ad#10. i The alistallénd 90ds fitted to a
detergent duct (also not shown). The el ongated nenber term nates at a
done- shipedwitbzaiclosure means9Beilndhe positioa shpwa by big/ 8, chpuremeans ur e
means 92 has rearwarg, extendi ng cylindrical portion 102 which has an
annul ar in\/\%ﬁ‘ags BRYMEINY projecting end 104 15 adapted to snatch into

engagenment with groov (.]Tg% I s oThus,
once pushed towards o% (%?‘Eg?%?ﬁt%ﬁf?&“%e?’%ﬁmg#cfggﬁggé‘?%vrIrngans 92

cone into egfge Writhinda tivheasher machine dfstheuabentidiy ahd dab @nnRterhglar ds
the interior of the container, thus causing its detachnment fromthe

cyrlindri capassegewsy €8¢t shown): laading from rener emmont opesings Wnahdtsdench t heir

positign with said el opgated nber, as cap be_ se in Fig. 6. Once engaged
With o anBRHER T A (delergsal (uh alsosRetushpn).  The clongaied member

terminates at a dome-shaped head portion 98 being defined by a
groove 100. s |
The closure means 92 has a rearward extending cyl_indrical'
portion 102 which has an annular inward extending projecting end 104
15  adapted to snatch into engagement with groove 100 and has lateral annular
shoulders 106. Thus, once pushed towards one another, elongated
member 94 and closure means 92 come into engagement and then the latter
is pushed by the former towards the interior of the container, thus causing
its detachment from the cyrlindrical recess 88, said closure means remaining
20  engaged in their position with said elongated member, as can be seen in
Fig. 6.
Once engaged with one another, in t_he. position as shown in
Fig. 6, elongated member 94 extends through cap 82 so that openings 96 are
within the container thus capable of drawing detergent from the container
25  into the passageway within the elongated member (not shown). The external
diameter of the elongated member 94 is essentially identical to the internal

diameter of cylindrical recess 88 whereby the two sealingly associate one

another.
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Fig. 6, elongated nenber 94 extends through cap 82 so that openings 96 are t-
withint o843 ner thus capable of draw ng detergent fromthe container
25 into the passageway within the el ongated nenber (not s 5143243

external diameter of the elongated nenper_ 94 is essentially identical to .
the internal diameter of cylindrical recess 88 whereby the two sealingly
associ at e one anot her. - 12 - Once the container is detached, the

I d mb N | h i ndri cal 88,
o Tt 4 g ol ) B e heabhni e
L0 1 el e o 4:0658 0G0

contai ner can then be renoved’5  w thout
spi |l ed tolt matibithe datter rig arrested b shoilldéVB06,Lin which positich N@FE! NY
machi ne whi ch Cﬁggrises a di shwasghi ng chanber, neans for hol ding dishes -
wi thin sai @ERerecloes &P&Pm&és’hiw the cgptaines gan dhemchehiremosiedhes hel d

wthingn ! Qﬁgp : I hing. hi has an,.operational cycle
conpri ssi ng%f;i'%}gbaf;c 0 %?Sétﬁé%kgmgr&dﬁgfﬁ%% §'hfée“%ma§( b) spraying
detergent on the dishes; said assenbly conprises at least two liquid
sprayi ng sub-assenblies, of which at | east one is a detergent spraying
sub-assenbly and at | east one 10 other is a water spraying sub-assenbly;
each sub-assenbly conprises a plurality of spray nozzles, one or nore
liquid ducts leading froma liquid reservoir to the nozzles, and neans
allowing for rapid activation and




“inactivation of the spraying of liquid throughout the nozzles; the nozzles
.of each wa»sadwsnbl y bei ng arranged so that their conbi ned RGFVE§ISMI?4% 11 15
apply liquid on substantially all faces of the dishes, the nozzles being

“either (i) stationary within a zone—df3 sai d chamwgf al |
sub-assenblies being within the sane zone of the chanber, wherein the dish
hol di ng neans bei ng adapted to pass di shes througgm 3! h of the
steps of th€IgREMES:i onal cycle, 20 (1) m’ ,,m"mml" Ft ially
distributed within said chanber so as to apply thei*r [fi qui d¥ sistul+«t aneously
on all dishes held on the dish holding neans within the chanber, or (iii)
bei ng held gn one or rﬁ. %rms noveabl.e w tglirigl?the chanber, _ each such arm
hol di ng nozdtes of al I sHihR@shing jmachipge WiHeh ogomprises a " dishwaghing
adapted to rAESNOr - . S

oper ati onal e@?f@Péﬂ rgl-,’ ma{&%@?ﬁ%ﬁﬁgéﬁcﬂ%{éggbégrﬂ& %%ﬁﬁ?@flgl m1,

wher ei n 5al | agRaTb19for weashéngl dished held withih én FRKEeRARbEr; Ntheadishivashiner
novenent wi thin said chanber at each step of the operational cycle, Wwhereby

all di 3he;s tn?]achime has]tei_ld)pmftiﬁml gmelecctmnpési:gggq?oﬁ%@obplng«yin%_ewaﬁeqo‘nd N
sprayed a e [espect.i st ep. .Shwashi ng nachi ne accordi ng
Lo O ai m 2, tndisheh andcby spraving slstergent onghe dishasi on. 5 4. A

di shwashi ng nachi Yofofel el . ' ' ' 1S di ng

di shes conprise ggf‘do%%_ ﬁ’é’%%ﬁg{gg}s%q# 0 aé{ %Z{qt‘a@ﬁ%&g}ﬁ@]bﬁ?gg@gﬁﬂ cal

wat er i mper ge3bRieh RaNédst iope is Al detdrgent "s?ﬁiyii_lgi SUbLsRkmMY Gnd leddidnkr aY

bei ng positioned such that when one of the identical portions is within the
di shwasil ng otleernisea watte sptaying shbsassemblys i each sub-assembly comprises a

plurality of spray nozzles, one or more liquid ducts leading from a liquid

- reservoir to the nozzles, and means allowing for rapid activation and
inactivation of the spraying of liquid throughout the nozzles; the nozzles of
each sub-assembly being arranged so that their combined spraying will

15 apply ]iqﬁid on substantially all faces of the dishes, the nozzles being either
o - stationary within a zone of said chamber, the nozzles of all
sub-assemblies being within the same zone of the chamber,
wherein the dish holding means being adapted to pass dishes
through said zone at each of the steps of the operational cycle,
20 (i) stationary and spatially distributed within said chamber so as
to apply their liquid simultaneously on all dishes held on the

dish holding means within the chamber, or
(iii) being held on one or more arms moveable within the chamber,
each such arm hdlding nozzles of all sub-assemblies, the arm
25 being adapted to pass throughout the chamber at each of the

steps of the operational cycle.

2. A dishwashing machine according to Claim 1, wherein all
nozzles are held on one or more moveable arms adapted for movement

within said chamber at each step of the operational cycle, whereby all dishes
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10 outside said chamber and by rotation of the tray the positions of the t-

portiongygwda1 &Pl aced with one another; said partition beig@rgsapahs of
wat er-ti ght engagenment with adjacent wall portions—of—the—dishwashi ng

chanmber. 5. A di shwashi ng rra_ctii4n§ ac | to Claim4, wherein the
nozzles are held on one or nore rotatable ar Hﬂ mﬂ Hl Hll”mllot ation being
15 co-axial with the axis of rotation of :sal; nanp e i A

di shwashi n chine according to Caimb5s,,c rjsin n. L-shaped.arm havi ng
 hor s ont SP S e SRRt Srrle Y o AR 968 3 M FBREHEE e no
above the gapger faces of the dishes, there being nozzles on the horizontal

| eg adapted tor spraying |iquid upwards onto the 20 |ower face of the

di shes and3t he verti ¢aldiflegastdng tnachine zadcesdiagapt Staifp2, Sphéeinahe i qui d
si deways and/or downwards with a slant, for spraying liquid on the upper
faces of tAwnglimpuement is by rotation. di shwashi ng machine according to daimi1,

i S h i quj d,. I, -, nbl j. LSt] f. .
Sprayidg b 25 adb SHBRYARE mEFhiBE ACHORnG 1P R bubherBnid os. 6.
A di sh hi i . e _ ay
det gfg\gﬁts con{l ai nelr ﬂﬁbﬁﬁgoaﬁh@ (%%oé? %%éw?s #a&%ﬁ%@ﬂ?h@ﬁg&éﬁ%bﬂ%e@g&é aim 8,

wher ei n t hdivided dneablaticsintvatsreimperineable pattitital éntoentpaill 6f hdémicappeni ng
which is - .15 - adapted to cooperate with a nmenber of the detergent
recei vi ng podions;y the tthay being gostionedi suphnthaniwhen ongl oHhthe ddentigalf r ee

R I S G PN
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| i qui d ‘passageway rom‘one or
are replaced with one another; said partition being capable of water-tight

engagement with adjécent wall portions of the dishwashing chamber.

5. A dishwashing machine according to Claim 4, wherein the

nozzles are held on one or more rotatable arms, the axis of rotation being
15  co-axial with the axis of rotation of said tray.

6. ' A dishwashing machine according to Claim 35, comprising an

L~shaped arm having a horizontal leg below the dish holding means and a

vertical leg extending above the upper faces of the dishes, there being

nozzles on the horizontal leg adapted for sprayirig liquid upwards onto the
20 lower face of the dishes and the vertical leg carrying nozzles adapted for

spraying liquid sideways and/or downwards with a slant, for spraying liquid

on the upﬁer faces of the dishes. _ _

7. A dishwashing machine according to Claim 1, comprising three

liquid spraying sub-assemblies consisting of one water spraying sub-
25  assembly and two detergent spraying sub—assemblies.

8. A dishwashing machine according to Claim 1, comprising a

replaceable detergent container. '

9. A dishwashing machine according to Claim 8, wherein the

replaceable container comprises a detergent discharge opening which is

" This Sheet Has Been Reilaced :
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|ts end portion to the detergent sprayi ng sub-assenbly; the end portion
bei ng ad¥PEF2419F insertion through a cap fitted on the di SBEHEEEIMINI ng
so that said apertures cone to lie w_tfyn the said container. 10 11.

A di shwashi ng machi ne.according to O a’'m 10, wher ei n the cap has a central
cylindrical recess withh an opening at its end which is distal fromthe

' he d I d b ' I db det achabl e cl osure
whbch once Hapiedhis Sdnerate’ palfy bameatber Loty 8%8&%&: réer%vm%?sselme 81 o5/ ng
o end por LY AER(KE Yith G IAE HECHIREREIEY, REIEIE U e Phe Bigtedic ) o

t he i nt er ndromli thesdontaiaér wlsﬁhdcagseﬂmycal recess and having a length to
allowit to pass through said cylindrical recess so that its said one or

more apertuiles come t& dishwashingnmashinec octariling to dlaimd9,peheiein the sai d
e 8 R AL R SRR i g
e L T e
L e ot 8 SRS i A,
sai d openi rhiging ddapted far inserticn thmughlafcamfmed@mcthdlchsdhhr@waerﬁxg ggcor gin A
repl aceabl e, del ergent CONLANIS) OIS i i bomuashi ng machi °
10 11 A dishwashing machine according to Claim 10, wherein the
cap has a central cylindrical recess with an opening at its end which is distal
from the cap's external surface, the distal end being closed by a detachable
closure which once detached can be reattached to said distal end thus re-
closing the opening; and said elongated member being cylindrical at at least
‘15  an end portion thereof with an external diameter essentially identical to the -
internal diameter of said cylindrical recess, and having a length to allow it
to pass through said cyliﬁdrical recess so that its said one or more apeftures
come to lie within said i:ontainer; an end portion of said elongated member
being adapted for engagement with said closure; whereby once the opening
20  of the container is fitted onto said detergent receivng assembly, said end
portion engages with the closure which remains engaged with said end
portion as long as the container and the detergent receiving assembly remain
combined, and ohce the container is detached from the detergent receiving
assembly, the closure is thereby pulled back to said opening and reattaches
25 itself onto said distal end.
12. A replaceable detergent container for use in a dishwashing

- machine according to Claim 8.

AU 1]
TTWﬁIﬁilBem Ii,l | TH.IS SHEET HAS BEEN

REPLACED




