WD 01/ 76448 PCT/ NzOl/ 00055 -1 "DI SHWMASHER' TECHNI CAL FI ELD Thi s invention
rel ates to washi ng appliances and in particular wash chanber 5 closure
means. In particular, but not solely, the invention relates to di shwashers.
BACKGROUND OXR4®I shwashers of the type described in WO 930ARNDE/4HE WO
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associ ated wash systemis slidably nmounted in the formof a drawer within

a cabinet and the chanmber is 10 wj ijrgm szontally to all ow | oadi ng
t hrough the open top of the chanﬁ?&g ee Igggsent Figure 1. A stacked two
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Figure 2. In dishwashers of this type where the wash chanbers 4 are
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98/33426 is shown in Figure 2. In dishwashers of this type where the wash chambers
4 are mounted as sliding drawers, the closing of the open top chambers prior to
commencement of the wash cycle is more complicated than with conventional front
15 loading or above-bench top-loading machines. It is undesirable to have users manually
close a door to seal the open-topped wash chamber prior to pushing the extended
‘drawer’ back into the cabinet 2. It is preferable to have a closure 1 which is actuated
by the action of retracting the wash chamber back into the cabinet. A wash chamber
closure is held within the cabinet and when the chamber is retracted the closure
20 sealably closes off the top of the chamber to contain wash liquid in operation. In WO
93/12706 the wash chamber closure is a lid of rigid unitary construction movably
retained in the top of the cabinet and engaged by the wash chamber on retraction to be
mechanically moved down onto the top of the wash chamber. A parallelogram linkage
and cam mechanism can be employed to achieve this. In practice it has been found that
25 other types of wash chamber closures may be satisfactory and may have better
production economics.
A range of other such alternative closures is disclosed in WO 98/33426,
including a rigid lid fixed in relation to the cabinet with an inflatable gasket attached
thereto being used to seal the lid to the wash chamber rim. The inflation device used

30 to seal between the lid and wash chamber requires additional head space above the lid.



A range of other such alternative closures is disclosed in WO 98/33426,
including arigid lid fixed in relation to the cabinet wwth an inflatable
gasket attached thereto being used to seal the lid to the wash chamber
rim TheVQAKT&#s on device used 30 to seal between the |i *AMPUALRSchanber
requires additional head space above the_lid. WO 01/76448 PCT/ NZO1/ 00055
-2 This can be a consideration when two vertically stacked drawers are
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liquid from sahecarimahethe mvaasen eprsigain &| Washiag RpHRRF $PMPHENEop of said
cabi net, which claqosure covers the open top of said wash chanber on
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be withdrawn horizontally out of said cabinet for access thereto, said wash system
including:

an open top wash chamber adapted to accommodate items to be washed
and within which wash liquid is circulated, said wash chamber having a
15 top peripheral rim,
means for introducing and circulating wash liquid within said chamber,
means for evacuating wash liquid from said chamber,
a wash chamber closure mounted in the top of said cabinet, which closure covers
the open top of said wash chamber on retraction of the wash chamber into said cabinet,
20 said closure being mounted in a horizontal plane in the top of said cabinet with
a predetermined freedom of movement in the vertical direction,
at least one motor adapted to provide a linear reciprocating motion,
linkage means attached to said closure and connected to said at least one motor,
the motor and linkage means raising and lowering said closure in a vertical
25 motion between a first position where the closure is in sealing engagement with said
wash chamber rim and a second position where the closure is vertically spaced from
the top of said wash chamber rim.
BRIEF DESCRIPTION OF THE DRAWINGS

Preferred forms of the present invention will now be described with reference

30 to the accompanying drawings in which;



at | east one notor adapted to provide a linear reciprocating notion,

| i nkage neans attached to said closure and connected to said at |east one

notor, the notor and |inkage nmeans raising and |owering said closure in a

verti cal WO2/7a##i on between a first position where the cl BSTN&OV&0%

seal i ng engagenent with said wash chanbgr rimand a second position where

th?Elgl osure is vertically spaced from the top of said wash chanber rim
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whi ch;  VWQo0khie 48 pRsEnNENENBOR BEates3 Figure 1 is a diagrammtic

| ongi tudi nal cross-section of a dishwasher of the type to which the

present i nventFigure 3lisegictofiabuiew of 4 swa chimber siaglogabinagfdishwashics Rhtiser

singl e cabi net di.shwasher of the type to which the present invention
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complete closure devices in conjunction with one another as used in a stacked

dishwasher arrangement.

BEST MODES FOR CARRYING OUT THE INVENTION

One side of the interior of a cabinet for a dishwasher of the type shown in Figure

15 5 employing the present invention is shown in Figure 1. Cabinet 1 has slide rails 8

mounted in a side wall 18 which slidably support a wash chamber (not shown).

Identical slide rails are provided on the opposite side wall of the cabinet. A chamber

lid 1 is mounted in the top of cabinet 1 and supported at each side edge by yoke

members 5 which are located adjacent each side wall 18 (see Figure 5). Lid 1 is formed
20 from a stainless steel pressed part, and provided with a groove seal 3, extruded from

elastomer, to provide sealing between the lid 1 and the wash chamber 4.

In the present invention the lid 1 is moved up and down by two linear motors,
each connected to a respective yoke member. In the preferred embodiment rotating
electric motors are used to drive a “nut” on a lead screw through a worm gear to

25 achieve linear motion. Other powered linear actuators could be used, such as
pneumatic rams or linear electric motors.

Each yoke member 5 is connected at the bottom to a link 6. The lower end of
link 6. In the preferred embodiment the lower end of link 6 takes the form of a

threaded rod. When assembled this is engaged within a rotatable “nut” driven by an



Identical slide rails are provided on the opposite side wall of the
cabinet. A chanber 1lid 1 is nounted in the top of cabinet 1 and supported
at each side edge by yoke nenbers 5 which are | ocated adjacent each side
wal | 18 \("Qé’é”ﬁ‘f“gure 5). Lid 1 is fornmed 20 from a stai nl eBST/AZ&EI00%} essed
part, and provided with a groove seal 34-extruded from elastoner, to
provi de sealing between the |lid 1 and the wash chanber 4. In the present
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connected to a respective yoke nmenmber. In the preferred enbodi nent rotating

electric gotors are used to drive a "nut" on a |lead screw through a worm
gear to 25 achieve linear notion. Oher powered |inear actuators could be
used, such as Theegiwator@sseanly os shawieny Figuee4 end cansisis of amandl! Pikeleqiber 5
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outer surface of the nut 17 which is engaged with the worm gear. The
conponent Bogtienf @inater i Wil rotae amgsl%vv%ﬁwm EQURSIRAWER 1y @n(ﬁ rmﬁi?- Each

2010210 3L S S AR SRSl BT e FRPLTS
Pup o0, L159E huEp oy Sprains Meymeige o agsechlon e e
down (dep@netided portidnr BEis enpaged voitlahi the)nuveFauBer attivoewdsid chambeosingle i s
engaged within the nut 17. For a two wash chanber sjngle cabinet .

di shwashetabanett dishwpplersofothe type shownan Xiguign2) tvee lisal arer eequireddeadath i n
registration with the top of a respective stacked wash chamber. In the preferred
embodiment each lid has dedicated actuators 5 as shown in Figure 5.

15 The electric motors 7 are engaged in the appropriate direction of rotation by a
conventional controller (preferably a programmed microprocessor) in response to
cycles initiated by users’ inputs through push button control 15 (Figure 2).
In use, when a wash chamber 4 is loaded with dishes and fully retracted within
the cabinet 2 and the dishwasher powered on by the user, motors 9 controlling at least
20 one lid are powered on by the dishwasher controller with a voltage polarity to rotate
worm gear 10, pinion gear 11, and nut 15 in a direction such that the lead screw 14 of
link 6 is moved in a vertically downward motion. This vertical motion is transmitted
to lid 1 via the yoke 5 and the lid is lowered and seal 3 meets with the rim of wash
chamber 4 with the actuator providing a clamping force on the seal between the lid and
25 wash chamber.
A transducer 19 that detects whether the wash chamber in the closed position
provides input to the controller to ensure the lid is not closed if the chamber is partially
or wholly withdrawn.

If the user wishes to interrupt the wash cycle they must activate a power off or

30 pause button in controls 15 to cause the controller to reverse the motor rotation



registration with the top of a respective stacked wash chanber. In the
preferred enbodi nent each |id has dedicated actuators 5 as shown in Figure
5. 15 The electric notors 7 are engaged in the appropriate direction of
rotati otVEWVa6448onventi onal controller (preferably a proghGFNEH/00055

m croprocessor) in response to cycles_knitiated by users' inputs through
push button control 15 (Figure 2). In use, when a wash chanber 4 is | oaded
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controls 15 to cause the controller to reverse the notor rotatiaon
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the lid the'notors 9 run until the ad on the notors increase due to the
cl anpi ng pafssibiiétyldfdnevhanival besakdowanifarrthermoreythe acwationdn chasingtherlid is
fast and enables ease of interruption at any point in the wash cycle. With appropriate
control of the motors in response to wash chamber position detection means the lid and
15 sealing gasket is only moved into engagement with the wash chamber rim when the
wash chamber is fully retracted and stationary. This eliminates wear in the gasket seal

which would occur if the seal was to engage with the wash chamber rim while it was

still moving.



currents to increase. This increase in current is detected by the
controller which then shuts off power to the notors. 10 The advant ages of
this arrangenent above prior dishwasher lid closures, are that the present
I nvent | WO tig7emschani cal |y sinple, using few parts, ther efp@mzdmmgsi s |l ess
possi bility of mechanical breakdown. Furthernore, the actuation in closing
the lid is fast and enables ease of |nterrupt|on at any point in the wash
cycl e. Qm opriate control of the notors in response to wash chanber
posi tion on neans the |lid and 15 sealing gasket is only noved into
engagenent wth the wash chanber rimwhen the wash chanber is fully
retracted and stationary. This elimnates wear in the gasket seal which
woul d occur IfAth&shﬁ@ &ant®c @thon th the wash chanber rimwhile it
was still noving. WO 01/76448 PCI/NzO /00055 -6- CLAIMS: 1. A washing
appl i ance conpa cabmgt a cabinet, 5 a wash system slidably mounted within
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rim nmeangchffing:ntroducing and circulating wash Iiquid within said chanber,
means for evacuating wash liquid fromsaid chanber, a wash chanber cl osure
nmounted in the top afopen thpoabsneliambdriadbptet os aceommodnte itdthe topewashgd of

sai d wash chanber on retraction of the wash chanber into said cabinet, 15
sai d closure bei ng #shiwithen which wash gridas cisculaed; sai ashoghagibes diadingsi net

lb h top peripheral rim,
means for introducing and circulating wash liquid within said chamber,
means for evacuating wash liquid from said chamber,
a wash chamber closure mounted in the top of said cabinet, which closure covers
the open top of said wash chamber on retraction of the wash chamber into said cabinet,

15 said closure being mounted in a horizontal plane in the top of said cabinet with

a predetermined freedom of movement in the vertical direction,
at least one motor adapted to provide a linear reciprocating motion,
linkage means attached to said closure and connected to said at least one motor,
the motor and linkage means raising and lowering said closure in a vertical

20 motion between a first position where the closure is in sealing engagement with said
wash chamber rim and a second position where the closure is vertically spaced from
the top of said wash chamber rim.

2. A washing appliance according to claim 1 including a wash cycle controller,
wherein said at least one motor is energised by said controller.

25 3. A washing appliance according to either of claims 1 or 2 wherein said motor
comprises an electrical rotating machine coupled to a rotational to linear motion gear
box the output of which is connected to said linkage means.

4. A washing appliance according to claim 3 wherein said gear box has a driven
internally threaded gear wheel, and said linkage means includes a threaded portion

30 which engages within said internally threaded gear wheel.



a predeterm ned freedom of novenment in the vertical direction, at |east one
not or adapted to provide a |inear reciprocating notion, |inkage neans
attached to said closure and connected to said at | east one notor, the

not or anawo omfeagee neans rai sing and | owering said cl osurepormnzovesssscal 20
noti on between a first position where tl?e closure is in sealing engagenent
with said wash chanber rimand a second’position where the closure is
vertically spaced from the top of. said wash anber .rim 2. washi n :
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A washi ngclappbdéramdefastened di thg tbp ealad saldl cdbsureiandsdirespgetive bowetherslsadodr i ven
internally threaded gear wheel, and said |inkage neans includes a threaded
poftion GOTEERPBAINGTHAEEs within said internal Iy threaded gear wheel. WO
01/ 76448 PCT/ NZOL/ Q0055 =7 5. A washi ng .appl,i ance;.accordi n e of
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the top epfdtebinst belohohe eashng sein fexsteddhickam bwer ends to a 5
corresponding notor. 6. A washing appliance according to claim11 including
a second wash system closure, at |east one notor and |inkage neans, all
as recited in claim1l nounted within said cabinet bel ow the wash system
réBited in claimi1. 10



