1di;$ - DI SHWASHER USI NG H GH PRESSURE WATER FI ELRPYF

THE | NVENTI ON This invention relates to a di sh washi ng nachi ne
and a di sh washi ng 5 nmet hod using the same. In particular, the present
i nvention relates to a high pressure di sh washi ng nmachi ne and the
use of high pressure water for washi ng di shes. BACKGROUND
OF THE | NVENTION 10 Currently avail ablje di shwasher machines, either
comerci al or donestic, make use of chem cal detergent and hot water
hol d the dishes in a -2y, bj [ mul tiple
wash and rinse cycl esbﬁﬁyé§ﬁg%ruﬁjgﬁowéki %??P@EgmiFﬁ)o a
chanber, or pass through several chanbers, and cones out cl ean

Wat er, dosed with chenmi cal detergent, spray fromtop and bottom and/or 15
sides. The final rinse is usually hot water of above 80 degree Celsius, to

sterilize and y S The main problemw th these type of
- di shwashers |skfﬁ‘|gp g’?:ﬁgg mﬁNTJ9%f water is used, together with

a corresponding large quantities of chem cal and heati ng energy. The

reason bei ng t hat Thigtiaventions platee dotahdishowashingr gachitié and né elisho fvashiiregy
nozzl es, ained at every possible angles, aimessly trying to cover

t he whol e g acknfitieed Vhingehdisahts: Iparitulasthe predent inverlioy relates to a high
over |l appi ng or shielding one another fromthe direction of the spray. Long

spr gyi ng time prsbsikd dig washid efachingliahbetrnusanel Righapregyers adater for ve
goo

washing dishes.

BACKGROUND OF THE INVENTION

10 Currently available dishwasher machines, either commercial or domestic,
make use of chemical detergent and hot water, hold the dishes in a rack or a
tray, subject the dishes to multiple wash and rinse cycles. The rack or tray of
dishes goes into a chamber, or pass through several chambers, and comes out
clean. Water, dosed with chemical detergent, spray from top and bottom and/or

15 sides. The final rinse is usually hot water of above 80 degree Celsius, to

sterilize and to dry the dishes.

The main problem with these type of dishwashers is that a large quantity of
water is used, together with a corresponding large quantities of chemical and
heating energy. The reason being that water is sprayed through a lérge

20 number of spray nozzles, aimed at every possible angles, aimlessly trying to
cover the whole rack area while dishes are placed randomly, many
overlapping or shielding one another from the direction of the spray. Long

spraying time and multiple nozzles at different angles are needed to give good



2 -« coverage, hence consune nore water than actually necessary.

However , sone corners and crevices are often not cleaned due to the
angle of spray, the di shes covering one another, or the depth
produced by the curved contour of t he di shware. 5 Anot her

problemis that the quality of the cleanliness and sanitation of the
current washers depend on variables such as correct |evel oflf:hem cal 50
dosage and the hot water tenperature, Hot water typically reguires
to 65[err] C fgpverage, q’iﬁd‘é’ﬁi Fgnstpe moie wates ihen pstually naeepsathe HaweNamg
wat er tenperature required . 1s set at 40 to 45[err]C and the

di shwasher haSOomefRIEeEs ant sravicasArgaliennalicleaned due tothe angle ebspray, the
required tenperature. In real life, water tenperature fromthe

storage tank ishesticayeringseneanehensenihg depth ripdueed bycthe] uinved | gontors of
continuously, hence the designed required tenperature cannot always be

mai nt ai ned.  TH® dishwag@t i ve for hot water sanitation is to use chlorine but
users- face the danger of chlorine not conpletely rinsed and renoved.
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10 water up to the required temperature. In real life, water temperature from the
storage tank cannot be assured to maintain at above 40°C i it runs
continuously, hence the designed required temperature cannot always be
maintained. The alternative for hot water sanitation is to use chlorine but users
face the danger of chlorine not completely rinsed and removed. Insufficient
15 dosage of chemical detergent in the wash cycle results in improper removal of
oil and grease. Excessive dosage without corresponding prolonged rinsing

results in chemical contamination on the dishes. Either way, it affects the

standard of cleanliness and hygiene.

Some other less commonly used dishwasher designs can be found in US

20  Pat. No. 4,561,144 (Machine for washing flat tableware, Marais), US Pat. No.
5,846,339 (Machine dish washing process, Masshoff), US Pat. No. 5,267,580
(Dish washing machine and method, Payzant) and US Pat. No. 5,667,431

(Dishwasher Machine, Mortin).

The above-mentioned inventions and other current dish washers use low

25 pressure water with high flow rate. The washing is done with the addition of



The -above-nentioned inventions and other current dish washers use |ow 25
pressure water with high flow rate. The washing is done with the addition
of . 3 chemi cal
detergent in hot water. They are environnmentally unfriendly in terns

of energy and water resource used, in addition to contributing to

envi r onnent al pollution. In additiog, al nost all current nmachines
require users to nmanual ly scrape of ' the food soils before entering

t he nmachi nes.chepiiBaln@steldeif if Yt Water. They GensHviionnssHtalmy Qﬁlflﬁ@ﬁ&?ﬁﬁ tepher e
washi ng, an exanple of using a brush to scrape is illustrated in US

Pat. No. 456therdfrant WatbPrestardd Bkd, lidladdition totcﬂﬁhmrr@ to dRgirommentdlat
use recycled water typically require that the di shes be rid of solid

soi | in or derp&uausﬁe&fauan’bhe b8 aPreht Wikorindd SebaTe SUSHETL manually

Further nore, if the tood soils were up considerably, then t
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manual | y |ng t nda ory

t heref oregan
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consunptlon I IS
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different he'b%h?ia'of solid soil in order to preserve the life span of the filtering system.
Further more, if the food soils were dried up considerably, then the cleanliness

10 cannot be guaranteed. Under this circumstance, soaking and manually

washing the dishes become mandatory.

It is therefore an object of the present invention to provide an
environmentally friendly dishwashing machine with reduced energy

consumption.
15
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is schematic illustration of a one-side washing machine according to

one embodiment of the present invention.

Figure 2 is sectional view of a dish placed onto the conveyor belt in Fig.1 with

20 rubber studs of different heights.

Figure 3 is a schematic drawing of a two-side washing machine according to

another embodiment of the present invention.

Figure 3a is a schematic drawing of a two-side washing machine according

to a further embodiment of the present invention.



Figure 3 is a schematic drawing of a two-side washing machi ne according to

anot her enbodi nent of the present invention. Figure 3a is a schematic
drawi ng of a two-side washi ng nmachi ne according to a further

enbodi ment of the present invention.

4 Figure 4 is a perspective view of holding device for use with a
machi ne according to the present inyention. Figure 5 is a front
view of the stabilizer of Figure 4 in operation, as seen applied to a
bow with reFgjurged ¥s Arpelspeetive vibw of hoﬁuwrdevﬁ:esh@m@séhmmomhamheon of
a manual di shwasher using a single line oscillating nozzle.

SUMVARY OF THEcHIAgND Y prégent invéatieii.di ngl y, the present invention
provides, in one aspect, a dishwashing machi ne for cleaning soiled

di shes, tabl gyqrg 578G fbRNEBW: of%@@fdb?liié@ oﬁFlyL@éM in oper@Midtt Uy sverf I esh

wat er punpi ng delivery systemfor blasting high pressure wat er

through one 8pplied to adowlavthoralativelesmadhaset o be cl eaned. The

nozzl es e the single straight jet type which noves at high speed, for 15
exanpl e by rotation or by oscillation. Accordi ng to anot her
feature of t Figyedsimws thecomnsiructiantaf ansyaoual dighwasher ysing ensingleplinevi ded
to hold the di s.geﬁ in Ilace and to nove under and past the hi gh
pressure wat gpelsg %%Hog?(?duced by the high speed noving straight jet

nozzl es. The washi ng process can be perforned at high speed, typically one
to 20 three seconds per dish. The cl eaning nmay be done w thout use of
det er gent

SUMMARY OF THE INVENTION

10 Accordingly, the present invention provides, in one aspect, a dishwashing
machine for cleaning soiled dishes, tableware and utensil, comprising a high
pressure, fresh water pumping delivery system for blasting high pressure
water through one or more nozzles onto the dishes to be cleaned. Tﬁe
nozzles are the single straight jet type which moves at high speed, for

15 example by rotation or by oscillation.

According to another feature of the present invention, a transporting
system is provided to hold the dishes in place and to move under and past the
high pressure water screen produced by the high speed moving straight jet
nozzles. The washing process can be performed at high speed, typically one to

20 three seconds per dish. The cleaning may be done without use of detergent

and hot water.

In one embodiment of the present invention, the dishes pass the high
pressure water screen only once. Hence only one side of the dish is cleaned.
To wash the other side, the user manually flip over the dish and re-enter the

25 machine with the unwashed side.



and hot water. I n one enbodi ment of the present invention, the

di shes pass the high pressure water screen only once. Hence only one
side of the dish is cleaned. To wash the other side, the user
manual ly flip over the dish and re-enter the 25 machine with the unwashed
si de. 5 In

anot her enbodi nent, the dishes are flippeg automatically via flipping
means provided within the machine. In this enbodi nent, the di shes pass
under a fIrr ahothieyhembodimerd, \thé alisises aen fliggeeds dutoinaticalbavial flippinge
side, then flipped over via flipping neans to enter the second high

pressure wat aheanspravidedhwithinnthetmadbisine) icthisdembotiinseripihesdiskes ipdés under
In the enbodi nents descri bed above, each side of the dish is cleaned only

once. The entd fissthigh qressiiret Watat streed meahs dedbev dlbamed) forpopes side, ftheah
wat er, fully and evenly. The dish will be clean of oil, grease and

bacteria, andlipised over nddlipping meanb uscemet hheltsdcohtinRighvprddside Whier i S
possi ble without the use of 10 detergent or further rinsing.

DESCRI PTI €N QerddiFmiddvis®lsd\cleaned on theppekiteeidey detai | ed description
descri bes various enbodi nents for I mpl enenting the underlying

principles of the present, invenfion. e skilled ., 15 jn the.art shoul

under st and, howE\/ e Qg'm?msf{?ﬁp%cﬁébe%c@qc& sids ‘?fsthﬁé{i IS cleanepooﬁy

illustrative of the present invention, and should not be construed as
once. The entire surface of the dish is impinged with high pressure fresh water,
fully and evenly. The dish will be clean of oil, grease and bacteria, and be
ready for fresh use without further washing. This is possible without the use of

10 detergent or further rinsing.

DESCRIPTION OF THE INVENTION

The following detailed description describes various embodiments for
implementing the underlying principles of the present invention. One skilled

15  in the art should understand, however, that the following description is meant
to be illustrative of the present invention, and should not be construed as
limiting the principles discussed herein. In the following discussion, and in

the claims the terms “including”, “having” and “comprising” are used in an
open-ended fashion, and thus should be interpreted to mean “including but

20 not limited to .......". Also, the term “couple” or “couples” is intended to mean
either an indirect or direct mechanical connection. Thus if a first device
“couples” to a second devices, that connection may be a direct mechanical

connection or indirectly via other devices or connections.



limting the principles discussed herein. In the foll ow ng di scussion, and
I n the clains the terns "including”, "having" and "conprising" are
used in an open- ended fashion, and thus should be interpreted to nean
"including but 20 not limted to ........ ". Also, the term "couple" or
"couples" is intended to nean either an indirect or direct nmechani cal
connection. Thus if a first device wcoupl es" to a second devi ces,

t hat connection may be a direct nechanicaF connection or indirectly

vi a ot her devilaahedollowingadgsceiption, numerous specific details are set forth such as
6 In the foll ow ng description, numerous specific details are set

forth such aspecific (farwoephfdi@vmﬁéi infordedtcs pravideca thorougle understandirde a
t hor ough under st andi ng of the present invention. In other instances,

wel | known elgtnge breseit hvasntibACIn other instatices, el kho@s! elefifdnts @uBREd e for
t he conveying systens, and high 5 pressure water punping systens are not

described in fRé@erandt eleBtrical cortHitBERS SR the %ﬁ@éﬁiﬁg? B@stBfdSeahd high
i nvention. It should be understood by one of ordinary skill in™the

art that gut Ciﬁ@éﬁﬁedivﬁe{w@%\ﬁhﬁin\go% trRIUARS ribtPABBEribed in SOHABFY nofNfb MBY
al so be controlled by other eleCtronic neans or by a progr ammabl e

devi ce |ike afiRpRMAily obdure thbrbra&imt ihvalInaRESHAEIE e Bidratddee pff i s,
Oﬁ ¥TEnt (0} tlﬂ | CR (?I,ﬁg"l

Fig.1 shows one e | e present invention in es

ot € P! aced by chnERIVEN B 6 it auprmaté SifirashErd WEBICIRIURPH fblyer
specd, VT 9 SR, a8 Woh e B LBy GfleF Feronie, et PP o
bt oduct made HPUATRSRINEBE igd BB 2 8 SO S nare ine
oscittat |1(r;g In detail now and referring to the drawings, Fig.1 shows one embodiment
of the present invention in which dishes are placed on the conveyor facing
upwards, and the dishwashing machine only washes one side of the dish. The
high pressure and high speed moving single straight jet nozzles 12 and 12a
are connected to a high pressure pumping system and water source. Examples
15  of this type of nozzles are single jet rotating nozzles (commercially available
product made from US Pat. No. 4,989,786, Kranzie) or single line oscillating
nozzies (commercially available product made from US Pat. No. 4,732,325,
Jensen). The nozzles are directed onto the top of the conveyor belt with the
jetting angle of the rotating or oscillating nozzles preferably not more than 30
20 degrees. The nozzles 12 and 12a are so positioned at a height above. the
conveyor such that their blasting area would cover the entire width of the
conveyor. The width of the conveyor is designed to cater for _fhe biggest
dishware or crockery that the system would serve. The dishes 16 sits on the
conveyor 17. The conveyor belt is preferably made of rubber, with rubber studs

25 18 of good surface friction. The dish 16 moves into the high pressure blasting



nozzles (commercially avail able product made from US Pat. No. 4,732, 325,
Jensen). The nozzles are directed onto the top of the conveyor belt with

t he. jetting angle of the rotating or oscillating nozzles preferably
not nore than 30 20 degrees. The nozzles 12 and 1 2a are so positioned at
a hei ght above the conveyor such that their blasting area would cover
the entire width of the conveyor. Thf wi dth of the conveyor is
designed to cater for the biggest di shware or crockery that the

system woul d gRtetrescréBA fdlistity HRe Shbser@ent o the conve9dl aFQr THE -highespeed
conveyor belt is preferably made of rubber, with rubber studs 25 18 of

good surface fidvirig Water' &2, &ipicallySatavspeedic? sdvrall tHoushAas WevoltRpki Eér
7 wat er screen follow ng thé novenent of the conveyor 17. The hig

speed RN, WABIAGe dtto the/ BpEA!duraRb of thetish 96 &Ry Bladted IUSAP fiSod
revol uti ons per mnute, inplinge onto the open surface of the dish 16

a.l Id bl ast ed O 1 H i H t r A i . :

(typically in range Injurious to S an esh) to |
oL e, S0 RS ioh yrha 50 ARGBHACL8E. niten npd 54 HERHY R ©
calcul a1 on JEREP e o P RSl ReFlo herdBgEBH b, g o
XATDIE o IRLPRES RiSHALSY Wi o RO e A S e ot
e L o bRl gBSe T R B ppmner, 58S n sl S s BE”
10  design, and may be determined without undue experimentation. For example
to cover a conveyor of width 35cm with one single nozzle, water pressure of
120 bar at a flow rate of around 12 liters per minute is suitable. To perform the
same task with two nozzles, water pressure of 80 bar at a flow rate of 15 liters
per minutes may be used. Lower pressure can be used in the latter example
15  because the nozzles can be mounted lower and nearer to the dishes. In either
case, the nozzles are suitably sized to produce the desired impact. For other
types of cleaning, water pressures in the range of 40-80 bars may be used. The
duration of the blast for each dish may also be adjusted. There are many high

pressure pumping equipment manufacturers who can supply systems to the

20 desired specifications.

The sectional view of Fig.2 shows a rubberized conveyor belt with studs to
provide stability for the dishes. Besides performing a transferring function, the
conveyor belt 27 is also used to absorb the vertical thrust produced by the high
pressure water. The rubber studs 28 or other corrugated rubber surfaces are

25 made to generate a high frictional coefficient to absorb any lateral forces



per m nutes may be used. Lower pressure can be used in the latter exanple
15 because the nozzles can be nounted | ower and nearer to the dishes. In

ei t her case, the nozzles are suitably sized to produce the desired
i npact. For ot her types of cleaning, water pressures in the range of
40- 80 bars may be used. The duration of the blast for each dish may

also be adjusted. There are many high pressure punpi ng equi pnent
manuf acturers who can supply systens to tﬁe 20 desired specifications.

The secti onalprydeyed by thg highs pesssupe witbescrren. Rubbey studsedtt vavyiry sieightst o
provide stability for the dishes. Besides performng a transferring

function, there prefere@h\eYste it didhiwase aofs diffessrt basébdayigng heitly ediffe it
t hrust produced by the high pressure water. The rubber studs 28 or

other corr Ug&%t&%ﬂeﬁﬂfsﬁ RS hihepredaurdTaiftet fot ARPRGEE ontditBB surface,

frictional coefficient to absorb any lateral forces _
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hei ght s are preferred to cater for dishware of differént base designs

Wi th differemsint on th?%iﬂ’ﬂh&reaﬂﬂ a%hd'®eno i ghﬂ‘td)reﬁéﬁué%}“@ Hatl 8¢ great

I mpi nged onto the surface, novihg at h speed, would not create a

force strong e%%gﬂ*l?éﬁép fr!)&(dﬁh afonsi@eraBQ{&Ftoodb HQﬁxa@Sf}tB?@é%ﬁfgﬁ?a I ong

enough time to exXer cet I's gre eno he dish 26
considerably or to do damage to the surface. General |y, good

frictional forcGepetllyegooy fridtionat indce ceeated biidhe shuds/28 on the conveyas 2 Re
interface with the dish 26 prevents any | ateral novenent of the dish -26.
O her desi gndo tisg irferfaiea withitihe: disty26 mreventsanyalateral moavemenicdidhe tish 26.
experinmentation. Certain design of dishes 26 m ght experience slight
tilting Other designs may be determined by one in the art without undue
10  experimentation. Ceﬁain design of dishes 26 might experience slight tilting
during the washing but would be acceptable as long as the dishes are not
completely displaced. The optimum pressure and flow rate of the high pressure
impinging water have to be carefully balanced with the intended speed with
which the conveyor 27 is moving the dishes 26. The combination of the design
15 is very important to achieve the total coverage required. If the conveyor 27
speed is too slow, the dish 26 may encounter difficulty feeding itself into the
high pressure water screen. If the conveyor 27 speed is too fast, the disk 26
may not be cleaned completely. If the water pressure is too high, the flow rate
will be correspondingly reduced and also the dish 26 may find difficulty
20 entering the water screen. At the same time, the dish 26 may not be cleaned
due to insufficient quantity of water in the water jet. If the moving speed of the
single straight jets are too slow, the dish 26 may not be cleaned properly, if the
moving speed of the jet is too fast, much flow energy is wasted on creating the

speed without productive result. The final selection of the combined system

25 parameters depends on the width of the largest crockery intended, the worst



during the washing but woul d be acceptable as |Iong as the dishes are not
conpl etely displaced. The optimum pressure and flow rate of the high
pressure i npi ngi ng water have to be carefully balanced with the

i nt ended speed with whi ch the conveyor 27 is noving the dishes 26.
The conbi nation of the design 15 I's very inportant to achieve the total
coverage required. If the conveyor 27 speed is too slow, the dish 26
may encounter difficulty feeding itself iﬁto t he hi gh pressure water

screen. |f theagePdf N dribd TPESEils Bnt e URihes Ahe deésited dleaning sp@ed.nAh be
cl eaned conpletely. If the water pressure is too high, the flow rate .

wi |l be Co”eé)EH?rﬁﬁ!ertﬁerfa%ﬂﬂ@%rﬁﬁ rahgé is 88-180Wurs &t TRy15 iiteds BbF frinsutot ot
20 entering the water screen. he same time, the dish 26 nay not be
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t he novi ng spee single straight jets are too slow’ the di sh
26 may not be cleaned properl , If the nmovi n foeed of the jet is too
fast, nuch fl owTdeehrent view\@idtiged oshaws &ni egbpgiment of ag tamated dyo-side

pr oductive result. The final selection of the conbjned system 25

par anet er $ dedishwasher forewashing beth: sides of g dishc Hsibgea flippingnmeans: e thisr st

9 case of the dried up soils on the dishes and desired cl eani ng speed.
An exangmbodiments thesdish 36vis fikstriastad by the fisst-set ©f thighs prassure M®zezlaser s
per mnute at a height of 35-50cm fromthe dish for each of the

one- si ded was32nghe wighi 86 is flipped-over Heeit islides offitbev esid 61 thefirshconveyor belt
enbodi nent of an aut omated, two-side 5 di shwasher for washi ng both sides
of a dish usi3g@ entbl ﬁubbbnglapeasﬁ.arimwhi, awvhich direztddbe rfalling dish- 86sbnkb ai s
first blasted by the first set of high pressure nozzles 32. The dish

36 is flippedsesord eonvelyos belie37aowith the oppdsitd or revérsesside mowe fawing eblzzle

10 32a. ltis then blasted by the second set of high pressure nozzles 32a. After

being cleaned on both surfaces, the dish 36 is then passed over a third

conveyor 33 for drying. Third conveyor 33 is preferably made of stainless steel

wires with through holes, to enable hot air to blow through freely from top and

below. With an effective hot air re-circulation system, the dishes is clean and

15  dry upon exit.

Fig.3a is another possible configurations of an automated, two-side
dishwasher with a different flipping means. In this embodiment, the dish 46 is
first blasted by the first set of high pressure nozzles 42. The dish 46 is flipped-
over as it slides off the end of the first conveyor 47 onto the flipping mechanism

20 40 which direct the falling dish 47 onto the second conveyor 47a with the
opposite or reverse side of the dish 46 now facing nozzle 42a. It is then
blasted by the second set of high pressure nozzles 42a. After being cleaned
on both surfaces, the dish 46 is then passed over a third conveyor 43 for
drying. Third conveyor 43 is preferably made of stainiess steel wires with

25 through holes, with plastic fingers 48 perpendicular to the conveyor surface, to



37 onto rubber flaps 30 and 30a, which directs the falling dish 36 onto a
second conveyor belt 37a with the opposite or reverse side now facing
nozzle 10 32a. It is then blasted by the second set of high pressure

nozzl es 32a. After bei ng cl eaned on both surfaces, the dish 36 is

t hen passed over a third conveyor 33 for drying. Third conveyor 33 is
preferably made of stainless steel ires wth through holes, to
enable hot air to blow through freely fromtop and bel ow. Wth an

ef fective hothold randegGideCtheatlishBs A6 tupWarti hlotligihBlowss tiroagh theddishés 46y
upon exit. I g.3a i s anot her possible configurations of an

aut omat ed, t Wesehy. AFith an effébtivBVIvtt Y restikdulgtich ssteri)tthé ldishysngéhdlEbe<cledn
this enbodi ment,” the dish 46 is first blasted by the first set of

hi gh pressur gnaodiylgpsed- The dish 46 is flipped- over as it slides

off the end of thé first conveyor 47 onto the flipping mechanism 20 40
which direct the falling dish 47 onto the second conveyor 47a wth the
opposite or rever@@twd%mspdwtoqféhemonswnvw%I%@zéﬁcga\@yqrs made 1o
bl asted by the second set of high pressure nozz|es 42a. After being cl eaned
on bot h sbrf &@sd PG er glajnless steelwikes, jaadnigdovith suitably rspacedapber studsor
drying. Third conveyor 43 is preferably nade of stainless steel wires with
25 through Hotke pmhqdlmsnbwtﬂostamiﬂf@r%teabwy@smeugr,ablastm Hae «disty &xom
surface, to 10 hol d
and gui de t hdhebottem isanagewpoasibleowithia restrainertfrorodgp. inHibedershedimmnt with
freely. Wth an effective hot air re-circulation system the dishes shal
be cl ean hardiRV@rgonyeyeliflat table top circulantypeccomvayodiistusedofort delicaieve
i nvention is to use conveyors nade of

tableware that are not suitable for free falling at the end of the conveyor.

10 The embodiment of Fig.4 shows the perspective view of a holding device to
hold fhose inherently unstable dishware 56 in place under the high pressure
jet. The device includes a stainiess steel shaft 52, a number of (e.g. five to
eight) stainless steel rings 53 and each ring holds at least four suitably tough
yet flexible nylon rods 54. The rings 53 are slotted into the shaft 52 freely and

15  allowed to rotate freely at a slight force. These rods prevent excessive upward
and lateral movement of the dishes during the washing process. The term
“excessive” is defined as causing the dishes 56 to be displaced from the
surface of the transporter or to be tilted to such an extent as to be toppled or be

unable to return to their original position.

20 Fig.5 shows the front view of the operation of the stabilizer device of Fig.4.
The nylon rods 54 would be in contact with the dishware 56 on the side and
from the top, restraining as well as supporting it in place to prevent lateral
movement as well as toppling of the dishware 56. The conveyor 57, together
with the high frictional rubber studs 58 which provides the gripping force, move

25 the dish 56 forward into the high pressure water blasting area.



5 hard PVC or stainless steel wires, nounted with suitably spaced rubber
st uds. In the enbodi nent with stainless steel wires conveyor,

bl asting the dish from the bottomis nmade possible with a restrainer
fromtop. In the enbodiment with hard PVC conveyor, flat table top
circular type conveyor is used for delicate tabl eware that are not
suitable for free falling at the end of the conveyor. 10 The

enbodi ment of Fig.4 shows the perspective view of a holding device to

hol d t hose i nheThstdrbodifienitof Figstshowrsd manuzliaceperated) dishavasheln, jiriestour e
jet. The device includes a stainless steel shaft 52, a nunber of (e.g. five

to ei ghse phicednéitresr insidel orr om@sp 68a dittheasink. e doleltBits Ipreferabigur
sui tably tough yet flexible nylon rods 54. The rings 53 are slotted

into the shafrha8@ df iciiryadiylic sd thataldeP 2@l ook radtthé eclédrsing Yprcess.sAi lidridle
force. These rods prevent excessive upward and | ateral novenent of

the dishes duiridfiigges gripBd iRtatRichea s thd fsp bEamopened skﬂ>6393'Fhé’ fandfe and
defined as causing the di shes 56 to be displaced fromthe surface of

the transgor ttﬂ?ﬂ@f %ﬁﬁ’ a§§er‘hb!yt 64 ddhneb e High g?és%ﬁe tvﬂat@? s&ﬂﬂ:@' WHICA !

unable to retu heli r ori gi nal p05|t|on ows the fr

nt
view of the GReaalbAtaRf cbifnrCRNy | dvAEDRe oA o fFérﬁrhﬂlgh prossuldiguhing

rods 54 woul e In contact wt e si e and

enat ho AP DSL o %ﬁ@.ﬂé e P BBy LB B
B Y S e
The embodi ment Ob4R R Roo 1862 % Hﬁ&&?&d fo 88863! Skr'hs WRAMBH the hote 8 tilt
10 left and right freely as well as to slide along slot 63 via a retaining ring 61. The
high speed rotating or oscillating nozzle 62 provides a high pressure blasting
water screen in the direction of the base plate 67, where the dish 66 is placed.
The base plate has rubber studs 68 and grills 60 for soils to discharge to the
sink. The acrylic cover 65 is hinged to tﬁe base plate 67 at the one side, it
15 opens and closes for changing of dishes. It can be removed from the base plate
67 completely for cleaning of the assembly. An example of a feasible working
range is a high pressure water of 100 bars at 6 liters per minute through a 30
degree oscillating nozzie of 1 mm diameter at a height of 225 mm from the

base plate.

20 The machine and the process of using thereof may also be employed as a
soil scrapper for heavily soiled dishes. In this application, the dishes being
subject to further washing and cleaning. In this case, the water used may be

recycled.

While a preferred embodiment and method of the present invention has been

25 described in detail with accompanying examples, it is clear that they are for



be placed either inside or on top of a kitchen sink. The cover 65 is
preferably made of clear acrylic so that user can | ook at the

cl eani ng process. A handle and trigger grip 64 is attached to the top
of an opened slot 63. The handl e and 5 trigger grip assenbly 64 connects
to a high pressure water source which may be a standard commercially
avai | abl e product of any hi gh pressure clganing system The outl et
fromthe handle trigger grip assenbly 64 connected to a hi gh speed
movi ng si ngl qligdtrRiondtonipt Mbafichforf’and AfteARRAE MY Pe adle! WitBOG departing
grip 64 and nozzle 62 is attached to slot 63 such as to allow the nozzle to
tilt 10 | effforaRde fFriﬁBIpIé§ didtlosad inviid prsehPirfiehflén alf Uithg s0ftalsly seléctad
retaining ring 61. The hi gh speed rotating or oscillating hozzle 62
provi des a hiyghteP prsssurs aRtaR e, with the\R§IN comhbbiAtion Bf kdtatift b SiscMatifl
the base plate 67, where the dish 66 is placed. The base pl ate haSs
rubber studs zfdd hahS f bhiS el } r i S hNhaThe
acrylic coverrﬁ’f%S I staﬁ§%%ga ct ont ﬁgd ﬁéé'lé'&& g}égug’gaﬁtwmgo%h%% iS g,rt tl"tﬁé' q_Ee
opens andgcl q&@@ [ [Ty A ldafi ; m-t.he base

pl ate > 6 cgér%r]gt el ygfdc’)fgﬂ.'gIlrtl'-,=‘f311:!rl;1|ﬁi '?93“5? c{eﬁlg@ggﬁgwr%ﬁeﬁéﬁecfe&%ﬁ%%é of a

f easi bl e wor ki ng range is a high pressure water of 100 bars at 6
liters per mnute through a 30 degree oscillating nozzle of 1 mm

di anmeter at a height of 225 mmfromthe base plate. 20 The
machi ne and the process of using thereof may al so be enpl oyed as a

soil scrapper for heavily soiled dishes. In this application, the dishes
bei ng subj ect to further washing and cleaning. In this case, the

wat er used may be recycl ed. While a preferred enbodi nent and
met hod of the present invention has been 25 described in detail with
acconpanyi ng exanples, it is clear that they are for



12 illustrations only. Mdifications and alterations may be made w t hout
departing fromthe principles disclosed in the present invention of using
suitably selected water pressure and flowrate, with the right conbination
of rotating or oscillating nozzles to scrap, clean and sterilize the
dishes within a very short time. The sphere and scope of the invention are
defined in the appended cl ai ns. o
13 Vhat is clainmed is: 1 1. A3machine for “washi ng di shes

conpri sing a hou3|ng, 3 means, connecte e,
fo?pprodum ng NV'@ﬂ'f igctaimeddsivat er; 4 at | east onjllmmlm“iuuglcna*mto
sai d housi ng and connected to sai d neans 5 for produci nd hi"gh

pressur eqwat £5 A frchitieody Wdshirdy disAgS cBn Wg;n@r for 6 cl eani ng. 1
2. A machine for washing di shes conpri si r? a housi ng; 3

means, connected to _a water source, for produ0|ng hi gh pressure mater 4
a first Blasti AghoHSiRG containing at | east one first nozzle connect ed to
sai d 5 means for producing high pressure water, said first blastin?
means, 6 | | ter for
cl eani ng;3 7 nﬁé@@?ﬁg%&ggﬁeg\f@ﬁffﬁgg?g ?%rrﬂ?ragﬁgggﬁ?lﬁﬁgé%%}%gsat%ﬁ be

washed, said . . .
4 at least one nozzle, coupled to said housing and connected to said means

5 for producing high pressure water, for producing a blast of water for

6 cleaning.

1 2. A machine for washing dishes comprising :

2 a housing;

3 means, connected to a water source, for producing high pressure water;

4 a first blasting means, containing at least one first nozzle connected to said
5 means for producing high pressure water, said first blasting means,
6 attached to said housing, for producing a blast of water for cleaning;

7 a first conveying means for transporting dishes to be washed, said
8 conveying means coupled to said housing below said first blasting means
9 such that dishes placed on said first conveying means would move under
10 the stream of high pressure water blasting from said first nozzle;

1" a second blasting means, containing at least one second nozzle connected
12 to said means for producing high pressure water, said second blasting
13 means, attached to said housing, for producing a blast of water for cleaning;
14 a second conveying means for transporting dishes to be washed, said

15 conveying means coupled to said housing below said second blasting



8 conveyi ng neans coupled to said housing below said first blasting
nmeans 9 such that dishes placed on said first _conveyi ng neans woul d
move under 10 t he stream of high pressure vvaL lJ“tl”lEluu'Hllumw sai d
first nozzle; 11 a second bl asting neans, co 1R one

second nozzl e connected 12 to said neans for producing *hi gh pressure
water, said second blasting 13 nmeans, attached to said housing, for

produci ng a bl ast of water for cleaning; 14 a second conveyi ng neans

for traRgporti peedhssBE6h tiRatbdisHes lifsbed ahdsaid Ssecond Ceomayintp nig=ss wauld! ed
to said housing bel ow said second bl asting

14 16 17 neangéc Onédethalistrbam afawﬁmsaaé WvaREC Bladtad Moy isaitl ¥eaoad
would 17 nove under the stream of high pressure water blasted from

said seqgnd 1@ozzle; BAgzl e; and 19 flipping nmeans, coupled to said
housi ng, and di sposed between said first 20 conveyi ng neans and second
conveying neans_ for flipping the dishes over 21 = such that the_ dishes
are wasf@8d on JIRPIRG feeanis, £aupled taseaig) heysing, are,sdisposed betwgan waichfisston
t he opposing side by said second blasting neans. 1 3. A nachjne

accordi 2§ to cranyeyingimeansardsaconsd seavayingmesans far fipppictheydishes over

hi gh speed noving single straight jet type. 1 4. A machine according to
cl ai m 12hher ei sushitiatibedighes are Washetlgin pre sidg &y said first blastingi peaspeed
single jet rotating nozzle or a high pressure and high 3 speed
singl e j2@t osciandavashpdchon the oppasingsiderbynsald secanckhlastingymeanst ai m 1
wherein said neans for high pressure water is a high pressure

2
vater pup %pﬁbﬂygfﬂfneffééomhbg@ séi™] whieksin & gcfrsmo%ekra is of tq%‘;hiBﬁt%‘éguf‘é), to

150 bar and dell a OW Ta nT nu
2 high speed moving single straight jet type.
1 4. A machine according to claim 1 whersin said nozzle is a the high pressure
2 and high speed single jet rotating nozzle or a high pressure and high

3 speed single jet oscillating nozzle.

1 5. A machine according to claim 1 wherein said means for high pressure
2 water is a high pressure water pump capable of delivering water pressures

3 of between 40 to 150 bar and deliver a flow rate of 6 to 15 liters per minute.

1 6. A machine according to claim 3 further comprising a conveying means for

2 transporting dishes to be washed, said conveying means coupled to said
3 housing below said ndzzle such that dishes placed on said conveying
4 means would move under the stream of high pressure water blasted from
5 said nozzle.

1 7. A machine according to claim 3 wherein said means for high pressure
.2 water is a high pressure water pump capable of delivering water pressures

3 of between 40 to 150 bar and deliver a flow rate of 6 to 15 liters per minute.



1 6. A machine according to claim3 further conprising a conveylng ‘means
for 2 transporting dishes to be washed, said conveylng neans coupl ed
to said 3 housi ng bel ow said nozzle such t hat™ dis n sai d
conveying 4 means woul d nove under the strea i“& e wat er
bl asted from 5 said nozzle. 1 7. A nachin g t% claim3
wherein said neans for high pressure 2 g mater |s a hi gh pressure

wat er punp capabl e of delivering water pressures of between 40 to
150 bar and eliver a flow rate o

8. A nchi nebadtrRahTe ?efoaﬁysn%clmﬁsiwﬁeg%n& &%ﬁ@ﬁ\ﬁmg théans comprissss -

a conveyor belt wth ru uds faci nozzl es_for gri and, 3
movi ng s&id di @hggnveyfrbbé{ Mﬁ‘i‘ﬁ?‘fe l'}ggs? Epﬁpﬁ??ﬁfu&? ’39 and
conprising a stabilizip qg rTEans for hol di ng di shes onto said
conveyi ny meandneNing $§id dis fPgh pressure 3 bl asting process. 1

10. A machi ne according to claim3 further conprising a stabilizing neans
for 2 1  9ohd faehind abesrdiny  6laird I AUMRY icotpTishiy adstabiligingh mdurghfor
pressure 3 bl asti ng process, said stabilizing means conprising 4

a pluralaty of holdihgSdienes! estol 8arkicdnbevifgnenadis WL@MPM@ Kighd peessgei ng
5 nmeans, said shafts extending towards said nozzles in a direction 6

substantgal |y mg_qmp dhrogbgs, to the conveying direction, and 7 a
plurality of flexible rods having one end rotatably coupl ed to said shaft
8 and a second end extending radially fromsaid shaft, said rods
adapted to 10 A machine according to claim 3 further comprising a stabilizing means for
2 holding dishes onto said conveying means during the high pressure
3 blasting process, said stabilizing means comprising
4 a plurality of shafts coupled to said housing and proximate said conveying
5 means, said shafts extending towards said nozzles in a direction
6 substantially perpendicular to the conveying direction, and
7 a plurality of flexible rods having one end rotatably coupled to said shaft
8 and a second end extending radially from said shaft, said rods adapted to
9 interact with dishes placed on said conveying means to prevent excessive
10 upward and lateral movement of said dishes.

1 11. A machine according to claim 2 wherein said nozzle is of the high pressure,

N

high speed moving single straight jet type.

1 12. A machine according to claim 2 wherein said nozzle is a high pressure and

high speed single jet rotating nozzle or a high pressure and high speed

n

V3]

single jet oscillating nozzle.

1 13.A machine according to claim 2 wherein said means for high pressure

2 water is a high pressure water pump capable of delivering water pressures



9 I nteract with dishes placed on said conveyi ng peans . tompneventm
excessive 10 upward and | ateral novenent of sal il 11. A
machi ne according to claim2 wherein said nozzle is o Iﬁa Iﬁ“ﬂﬂ“}&ﬂﬂre,
2 hi gh speed noving single straight jet type.

according to claim2 wherein said nozzle is a high pressure and 2

hi gh speed single jet rotating nozzle or hi gh pressure and hi gh speed 3
single jet oscillating nozzle. 1 13. A machi ne according to claim 2
wherei n gai d neppetietn B0gic P5GIRUS aind2deliver aflowe ratesofa2ditgh3Prigsisuper
wat er punp capabl e of delivering water pressures

16 3 g4 of miagiteeen 40 to 150 bars and deliver a flowrate of 20 to 35
liters per 4 ninute 1 14. A machi ne according to claim11l

further co r| i ng podul e for 2 drying said di sh fter
i %ﬂﬁ cHeoRtd it Sy 1% futhgrcampyibipgen dndRgamadile Takq

washi ng.1

second conveylng ans each conprises a conveyor belt w th rubber
studs f&ing sgnﬂﬂgsﬁmid5hesﬁB§§W@§ ingr gri ppi ng and novi ng said dishes.

1 16. A machi ne according to claim 11 further conprising a first _
stabi 1 71 ng 15.& machine 4EAENGY Il 11 OwRb ISP SakMiIdt aﬁa%efcbhatcaww ng
means during the h| pressure blasting process

machi ne accor dirjig ﬁéﬁ" EBrhdrided ' YonGoyR LBt hbbsh ahgeliabmq]% ans
2 for |shes to sal |rst conveyl ng means during

pressur & 3 nozzleé"f&séﬁﬂlﬂné’%ﬂﬁ‘?ﬁéwnﬁ%”a?’d bish&, stabilizing means

conpri si ng

1 16.A machine according to claim 11 further comprising a first stabilizing
2 means for holding dishes onto said first conveying means during the high
3 pressure blasting process.

1 17.A machine according to claim 11 further comprising a first stabilizing means

2 for holding dishes onto said first conveying means during the high pressure

3 blasting process, said first stabilizing means comprising

4 a plurality of shafts coupled to said housing and proximate said first

5 conveying means, said shafts extending towards said nozzles in a direction

6 substantially perpendicular to the conveying direction, and

7 a plurality of flexible rods having one end rotatably coupled to said shaft

8 and a second end extending radially from said shaft, said rods adapted to

9 interact with dishes placed on said first conveying means to prevent
10 excessive upward and lateral movement of said dishes.

1 18.A method for washing dishes comprising blasting said dishes with a blast of

2 high pressure high speed water.



4 a plurality of shafts coupled to said housing. . .and pI’OXI mate said

first 5 conveyi ng neans, said shafts extendi t owar d$“sai'd-nozzl es
in_a direction 6 substantial ly perpendi cul %Mﬁ 'm

di rection, and 7 a plurality of flexible r wMﬁw
rotatably coupled to said shaft 8 and a second enbl gkt endi»
radially fromsaid shaft, said rods adaptygd to | nt er act wnth

di shes placed on said first conveylng nmeans to prevent excessi ve

upward t ho r i ng
di shes bgﬁf r{ﬁem%gsggﬁ %Wg ﬁ\%l %Weé&'ﬁ'l féfd l‘ﬁagg O? \%a e? hgﬂ%}
pressurg h| gh speed wat er

17 1 19. A W@&sa%mvm%amgl? J@F ‘aim 18 wherein said blast of water
further 2 conprises a noving single jet. 1 20. A nmethod accordi ng

to clai m 18200% nesthod accordirasto clainnd Bawhersingsaid tiastdf lwateRis generatéd bgast
one single jet rotating nozzle or oscillating nozzle.

2 at least one single jet rotating nozzle or oscillating nozzle.



