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ABSTRACT:

A dishwasher includes 2 cabinet and 2 wash system slidably mounted within the cabinet in such
& manncr that it may be withdrawn horizonrally out of the cabinet for loading with dishes. The wash
system includes an open top wash chamber having a floor and side walls adapted to accommodate
dishes within which wash liquid is sprayed. ‘I'wo rotating spray arms are mounted in the bottom of the
chamber for producing a spray of wash liquid within the chamber. A wash pump for pressurising wash
liquid discharges into a manifold located on the floor of the chamber. The spray arms receive wash
liquid from the manifold. A drain pomp cvacuates wash liquid from said chamber. A wash chamber
closure is mounted in the top of the cabinet. The closure engages with the wash chamber opening to
sealably closc off the wash chatuber on its retraction into the cabinet.
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FIGURE 1
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AUSTRALIA
PATENTS ACT, 1990

COMPLETE SPECIFICATION

FOR A STANDARD PATENT

ORIGINAL

Name of Applicant: ~ FISHER & PAYKEI, APPLIANCES LIMITED

Actual Inventots: WAYNE ANDREW MASON and ROBERT WILLIAM
10DD

Address for servicein - A ] PARK, Level 11, 60 Mareus Clatke Street, Canberra ACT

Australia; 2601, Australia

Invention Title: Extrs Width Dishwasher

The following st is 2 full deseription of this 101, inch

N ding the best method of performing it known to us.
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FIELD OF INVENTION
This invention relates to dishwashers and in particulat to 4 “drawer” type dishwasher having an

increased width and volume wash tub.

PRIOR ART

Dishwashers having wash enclosures with reduced beight but increased width and employing
two horizontally displaced spray arms have been disclosed in US 2,960,990; JT 63/154150 and US
2005/0211278. A dishwasher having an increased width wash enclosute while retaining conventional
¢enclosure height which incorporates hotizontally spaced apart spray arms is disclosed in WO 00/72741.

US 5,470,142 discloses two forms of dishwasher incorpomting “drawer” style wash
enclasures, that is wash tubs which slide out for loading. In each case the wash tub is approximately
half conventional height. In one case 2 single half height drawer is provided and in the other case two
half height drawers are stacked in 2 cabinet ane above the other. It would be desirable to provide 2
drawer style dishwasher of the type having a single drawer but with the wash b having conventional
volume. To achieve such a volume with a reduced height wash tub means the wash b must be of
increased width. Once the width of the wash tub considerably exceeds the front to back dimension

more than one horizontally spaced apatt wash atm must be used to ensure the entire wash tub volune

receives pressurised wash water.

SUMMARY OF THE INVENTION
Ttis an object of the present invention to provide a drawer-style dishwasher having a single
wash tub of increased width.
The invention consists in a dishwasher comprising:
@) a cabinet, .
(b) 2 wash system slidably mounted within said cabinet in such 2 manner that it may be
withdrawn hotizontally oat of said cabinet for loading with dishes, said wash system including:
®  an open top wash chamber haviag a floor and side walls and adapted to
accommodate dishes within which wash licneid is sprayed,
() two rotating spray arms mounted in the bottom of said chamber for producing
2 $ptay of wash liquid within said chamber,
@) & wash pump for pressutising said wash liquid which dischasges into a manifold
located on the floor of said chamber,

(tv)  said spray arms receiving wash liquid from said manifold,
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() means for evacuating wash liquid from said chamber, and

(9 awash chamber dosure mounted in the top of said cabinet which closure is engaged
with the wash chamber opening to sealably close off said wash chamber on its retraction into said
cabinet,

According to a farther aspect of the present invention said wash pump is a centrifugal pump
including an impeller within 2 housing and said housing is located inside szid chambet.

According to a further aspect of the present invention said pump housing is located within said
manifold.

According to a further aspect of the present invention said housing has two outlets which
discharge into opposing sections of said manifold.

According to 2 further aspect of the present invention said pump is driven by an electtic motor,
wherein said motor has 2 rotor which is mounted in 2 <asing located below the level of the floor of said
chamber, and said motor has a stator which co-acts with said totor and is mounted exteriorly of said
casing such that the stator is sepatated fror said totor by said casing,

According to a further aspect of the present invention said casing is joined integrally with and in
the floor of said chambet.

According to a further aspect of the present invention said pump housing is located over said
casing and said impeller is mounted on the drive shaft of said rotot.

According to a further aspect of the present invention said means for evacuating wash liquid
from said chambor is 2 centrifugal drain purmp formed by a second impeller connected to said rotor
drive shaft within said casing co-axial with said wash pump and activated by rotating said rotor in the
opposite ditection to that which causes said wash pump to be effective.

According to a further aspect of the present invention the dishwasher includes 2 sub-chamber
in the bottom of said was chambes, an annula intake wash liquid to pass into said sub-chamber, said
wiash pump has an annular inlet in communication with said sub-chamber through which wash liquid is
inducted from said sub-chamber in a substantially tadial flowpath frotn said anaular intake to said
annular inlet, and 2 heating element is mounted in said sub-charaber within the radig] flow path to heat
wash liquid passing over i,

According to a further aspect of the present invention a first spray arm is mounted on said
manifold and supplied with wash liquid directly from said manifold, and 2 second spray atm is mounted
on the floor of said chamber remote from said manifold and supplicd with wash liquid from said

manifold through a conduit which passes under said wash chambet floor.
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According to a further aspect of the present invention said Spray a1ms rotate in paralle] but
vettically displaced planes which are parallel to the floor of said chamber,

According to a further aspect of the present inveation said second Spray arm rotates in a plane
displaced below that plane in which said first Spray am totates.

5 According to 2 further aspect of the present mveation the width of said chamber perpendicular
to the dircction of sliding is greater than the depth of said chamber in the direction of sliding and said
spray azms are mounted on 4 common zxis perpendicular to the ditection of sliding.

Accarding to a further aspect of the present invention said spray atms are mounted in positions
such that the areas swept by each spray atm overlap.

10 According to 2 further aspect of the present invention said conduit enters the floot of said
wash, chamber at 2 location ourside the sweep of said second spray arm,

According to a further aspect of the present invention said means for evacuating wash liquid
from said wash chamber inchudes a sump formed in the floor of said wash chamber, and an annular
channel passing at least substantially around said roanifold, said channel falling to said swump, and said

15 conduit entets said floor at a location inside the path of said annular channel.

According to 2 further aspect of the present invention said sub-chamber is formed betweeq
said floot of said wash chamber and z cover Plate, said annular inlet being 2 space between the edge of
said cover plate and the floot of the wash chambet.

According to a fusther aspect of the present invention the dishwasher jncludes a filter plate

0 enclosing the lower portion of said wash tub, said sptay arms being above said filter plate and the
remainder of said wash system being below said filter plate.

To those skilled in the art to which the invention relates, many changes in construction and
widely differing embodiments and applications of the invention will suggest themselves without
departing from the scope of the invention as defined in the appended claims. The disclosuzes and the

25 descriptions herein are putely illustrative and are not intended to be in any sense limiring.
In this patent specification the terms “wash tub” and “wash chamber” are used interchangeably.
“Cabinet” as used in this docurnent means a supporting structure for holding suppotting or
contining the operative parts of the dishwasher, “Cabinet” includes structures having substantially
continuous enclosing panels, open frame structures and structures, such as kitchen cabinetry, within
30 which an appliance may be installed for use.
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 BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is 2 diagratmatic pictorial view showing the double spray arm drawer type dishwasher
according to the present invention,
Figure 2 shows a top view looking into the intetior of the wash tb of the Ppresent invention
with the filter plate removed,
Figure 3 is a partial oblique view of the componentry mounted in the floor of the wash tub with
the filter plate removed,
Figure 4 shows 4 ctoss-sectional side elevation of the wash tub floos, and wash system including
WO spray atms,
Figute 5 shows an enlarged view of region A in Figure 4, aad
Figute 6 shows 2 patial underside view of the wash rub,

DESCRIPTION OF THE PREFERRED EMBODIMENTS OF THE INVENTION

The general configuration of the dishwasher of the present invention is shown in Figure 1
where a wash tub 1 slides in and out of 2 eabinet 2 in 2 manner of 2 drawer using the concept disclosed
in applicant’s US patent 5,470,142, In the present invention the width of the wash tub is typically
900mm, the front to back dimension is pically 500 mm and the wash tub depth is typically 500 mm,
The horizontal cross-section of the wash tub is therefore tectangular rather than square ot nearly
squate 23 is usua] in conventional dishwashers. It is not possible to ensure proper cleaning of dishes in
2 rectangular wash tub using a single central spray atm or pair of vertically co-axial spray arms. Tnstead
two horizontally spaced apart spray arms 3 and 4 are used and in the prefetred emboditent the circular
areas traced out by the rotating spray arms overlap. In order to permit this without collision, spray
arms 3 and 4 totate at slightly different heights as will be explained later. .

Wash tub 1 may be fabricated using injection moulded plastics or stafnless steel or 2
combination of both. For cxample the tub may have stainless steel sides and a plastics injected
moulded floor, Alternatively the tub may be predominantly stainless steel with the pottion of the floor
including the rotor housing being formed by injection moulded plastics.

The wash tub 1 is supported on slides 5 within cabinet 2 to allow sliding in and out of the
cabinet for loading. Slides 5 may be of any conventional type. A lid (not shown) scals down against
the rim 6 of the open topped wash tub when the tub is slid fully closed for washing operations. The lid
arrangement may be as described in US patent 5,470,142, A number of other areangements for
petforming the lid closuze are disclosed in applicant’s patents 6,571,808 and 6,189,551. The contents of
these patents is hereby incorporated by reference.
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The dishwasher of the present invention s for mounting immediately under a benchtop which
means the height above floor level of tab rim 6 will be in the ordex of 850 to 950 mm. Ina preferred
form the floor of the wash tub will be around 350 tm above Aoor level making the dishwasher easy o
load and unload.

The depth of the wash tub is designed to accommodate on edge the largest diameter plates
normally in use in domestic and comtnercial environments, Although such plates would occupy the
entire vertical height of the wash tub the lass of headtoom for an uppet layer of utensils to be washed
is compensated by the 50% “over width” wash tub.

A manifold 11 supplies pressutised wash liquid to the spray armms 3 and 4.

Refetring to Figures 3 to 6, the dishwasher wash pump is of the centifugal type with an
impeller 9 rotating within a housing 10 incladed in manifold 11, The housing 10 has two outlets which
each zespectively supply pecssurised water to spray atms 3 and 4. Preferably these outlets are
diamstrically opposite each other. Each outlet leads into a separate chamber of said manifold.

Altesnatively the pump could be outside the manifold, for example supplying the manifold
through any suitable conduit or flow path. The manifold is provided with 2 spigot 12 on which spray
arm 3 is rotatably mounted. Pressutised water passes through spigot 12 into the interior of spray arm 3.
Spigot 12 leads off one outlet chamber of the manifold. The configuration of the jets in each spray arm
(for example jets 50 in spray arm 3) is such a5 to cause rotation of the sptay atm when pressurised with
water.

Manifold 11 includes aq integrally formed duct 13 which forms the first section of the water
path between pump 9 and spray arm 4. Duct 13 leads of the other outlet chamber of the manifold.
Duct 13 cxtends Jaterally from manifold 11 above floor 7 of the dishwasher. It engages with a spigot
14 through which water passes through floor 7 to the undersids where ft discharges into duct 15 which
provides a water path between spigot 14 and 2 floor spigot 16 about which spray arm 4 rotates.

It will be appreciated that spray atm 4 must rotate in 2 plane either above or below that of spray
arm 3. For a given overall machine height, load volume and height is maximised by having spray arm 4
Totate in a planc below that of spray arm 3. Spray arm 3 is elevated due to the presence of the pump
casing. To facilitate this spray atm 4 rotates in a plane a5 closc to floot 7 as possible. To permir this
the water duct 15 is located under the wash b floot where it passes under spray atm 4. Duct 13
extends above the wash tub floor between manifold 11 and spigot 14. Duct 13 thereby traverses the
annular intake plenum for the wash pump with obstructing it. In this region duct 13 is outside the
region swept by spray arm 4.
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The dishwasher wash pump, which is best seen in Figure 5, i3 driven by an electric motor
through a drive shaft 17. Since the wash pump casing 10 is above the level of the wash tub floor and
thus within the wash tub the drive motor is preferably contained within the wash tub to avoid the need
for a dynamic water seal for the drive shaft which would be required if the motor was outside the wub.
To achieve this a cavity or recess 18 is formed or fitted within the tb floot within which the motor
rotor 19 rotates. In the preferrcd form the rotor is of the permanent magnct type. The coacting stator
20 which s enexgised to provide a rotating magnetic flux is anaular in shape and is located coaxially
with rotor 19 but extesior to the vertical cylindrieal wall or housing 21 of cavity 18. Typically 2 two,
four, or gix pole electronically commutated statot would be used. The cylindrical wall or housing 21
effectively lies within the motor air £2p. The stator flux needs to be increased to compensate for the
necessarily lacger airgap.

In this configuration pump leak paths are elimingted because the putep is wholly located within
the wash tub and dynamic shaft seals for the driving motor may be avoided. ‘The motor rotot can run
“wet”, but while wash liquid may enter the rotor cavity, a cap 22 (which provides 2 support for upper

shaft bearing 23) keeps debsis and other abrasive substances from entering the rotor cavity. ‘This
artangement is preferted, but not essential, The pump motot could be located outside the tub with 5
dynaraic shaft seal preventing egress of water, or the pump could be located outside the mb with a
conduit to take wash watet to the manifold 11. Howcver this embodiment would be Jeast preferted.

The dishwasher includes means for evacuating wash liquid from the wash tub. Typically this
includes one or moze pwups 10 pump away collected water to 2 waste outlet.

The preferred drain pump is formed integrally with the wash pump. The drain pump is also of
the centrifugal type and is formed by an impeller 24 mounted on the rotor driveshaft 17 on the
opposite side of the rotot to the wash pump. Impeller 24 rotates in the bottom portion of recess 18
which forrs the drain pump casing. The deain pump impeller is configured to be operative when the
rotor fotates in the opposite direction to that which causes the wash pump to be operative. Thus wash
pump and drain pump functions are deterrpined simply by the direction of rotation of the electric
motor.

A drain pump inlet tube 25 (see Figute 6) connects into the bottom cnd of the drain putnp
casing and is fed from a drain sump 26 formed in the wash wb floor. An anmular channel 54 formed in
the tub floot passes around the wash system and feeds sump 26. Sump 26 is provided with a
pezforated cover 27 (shown cutaway in Figurc 2) which forms a drain sump filter. The outlet whe 28
of the drain pump connects to 2 flexible drain hose (ot shown) through coupling 29,
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The means for cvacuating wash liguid from the chamber may alternatively comprise one or
mote independent drain pumps. ‘The independent drain pumip or pump may be supplied with drain
water fiom one or more sumps in said chamber floor. The pumps may be integrated to the floot or be
supplied via drainage conduits or hoses.

Referring ro Figures 4 and 5 a filter plate 52 extends across the wash tub just below the level of
spray atms 3 and 4. The filter plate includes perforations to allow wash water to drain through to the
floor of the wash tub. ‘The filter plate covers the wash system and is contouted to avoid contacting the
rotating wash arms. The supply spigot for esch wash arm Ppasses through 2 corresponding aperture in
the filter plate. The plate is preferably supported at its periphery by the wash tub and at the supply
spigot for each wash axm.

A plate 30 is provided just above the bottom of the wash b floor 7 to form 2 sub-chatnber 32
through which wash water flows radially to be induced into wash pump ¢ through an inlet 31. Plate 30
in one form may be shaped so that the periphery of the plate meets the wash tub floor. In that case a
series of circumnferential perforations or apertutes remote from the centre allow wash water to pass into
sub-chamber 32 for induction into the wash pump. However preferably the plate 30 is solid and
instead has an outer edge spaced away from the floor of the wash tub to form an annular intake for
sub-chamber 32. Wash pump 9 is thereby provided with an effective large area but low head inlet
corresponding to the circumference of the plate 30 at the radius of the intake multiplied by the height
of the sub-chamber 32 at that circomference,

Wash water is heated by a heating element which heats the water in sub~chamber 32. In the
preferred form this is provided by an annular plate 33 made of 2 suitable mewl with thick film resistive
tracks deposited on the underside thereof. The top surface of plate 33 heated by the tesistive tracks
dissipates heat into the water passing thtough sub-chamber 32. A less preferable form of water heating
could be provided using 2 conventional tubular heating element disposed within sub-chamber 32 so as
to unifortaly heat water passing through that chamber,
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g THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:
g
- 1 A dishwasher comprising:
2\ 5 (2) a cabinet,

(b)  a wash system slidably mounted within said cabinct in such a manace that it may be
withdrawn horizontally out of said cabinet for loading with dishes, said wash system including:
oy an open top wash chamber having a floor and side walls and adapted to
accommodate dishes within which wash liquid is sprayed, the width of said wash
chamber perpendicular to the direction of sliding being grearer than the depth
of said chamber in the direction of sliding,

2007200593

@)  two rotating spray arms mounted in the bottom of said chambet for producing
a spray of wash liquid within said chamber,
() = wash pump for pressudsing said wash liquid which discharges into a manifold
5 located on the floor of said chamber,
{iv)  said spray arms receiving wash liquid from said manifold,
(*)  means for evacuatng wash liquid from said chambert, and
() awash chamber closure mounted in the top of said cabinet which closure is engaged
with the wash chamber opening to sealably close off said wash chamber on its retraction into said

) cabinet.

2. A dishwasher according to claim 1 wherein said wash pump is a centrifugal pump including an

impeller within a housing and said housing is located inside said chamber.
25 3 A dishwasher according to claim 2 wherein said pump housing is located within said manifold.

4. A dishwasher according to claim 3 wherein said housing has two outlets which discharge into

opposing sections of said manifold.

30 5 A dishwasher according to any one of claims 2 to 4 wherein said pump is dtiven by an electsic
motor, wherein said motor has a rotor which is mounted in a casing located below the level of the floor
of said chamber, and said motor has 2 stator which co-acts with said rotor and is mounted extetiozly of

said casing such that the stator is scparated from said rotor by said casing.
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6. A dishwasher according to ¢laim 5 wherein said casing is joined integrally with and in the floor

of said chamber.

7. A dishwasher according to cither of claims 5 ot 6 wherein s2id pump housing is located ovet

said casing 2nd said impeller is mounted on the drive shaft of said rotor.

8. A dishwasher according to claim 5 wherein said means for evacuating wash liquid from said
chamber is 2 centrifugal drain pumnp formed by a second impeller connected to said rotor drive shaft
within said casing co-zuial with said wash pump and activated by Totating said rotot in the opposite

direction to that which causes said wash pump to be effectve.

9. A dishwasher according to any one of claims 2 to 7 including a sub-chambez in the bottom of
said wash chamber, an anmutar intake wash liquid to pass into said sub-chamber, said wash pump has
a1 annular inlet in communication with said sub-chamber through which wash ligeid is inducted from
said sub-chambet in & substantially radial flowpath from seid annular intake to said annulat inler, and a
heating element is mounted in said sub-chamber within the radial flow path to heat wash liquid passing

over it.

10. A dishwasher according to any one of claims 1 to 9 wherein a first spray arm is mounted on
said manifold and supplicd with wash liquid ditectdy from said manifold, and a second spray azm is
monnted on the floor of said chamber remote from said manifold and supplied with wash liquid from

said manifold through a conduit which passes under said wash chamber floor.

11, A dishwasher according to any one of clims 1 to 10 wherein said spray arms rotate in parallel

but vertically displaced planes which are parallel to the floor of said chamber.

12. A dishwasher according to claim 11 wherein said second spray arm rotates m a plane displaced

below that plage in which said first spray arm rotates.

15. A dishwasher according to any one of clams 1 to 12 whercin said spray atms ate mounted on a

common axis pezpendicular to the ditection of sliding.
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FIGURE 1
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FIGURE 3
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FIGURE 6
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