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Detergent Dispensing Device

The present invention is related to a detergent
dispensing device, particularly for dispensing said
detergent into an automatic dishwashing or washing machine

over a plurality of washing cycles.

In automatic dishwashing machines, the detergent,
whether in powder, tablet or gel form, is usually filled
manually by the user into the machine, .in particular into a

detergent holder, before each dishwashing operation.

This filling process is inconvenient, with the problem
of exact metering of the detergent and possible spillage
thereof, for powder and gel detergents. Even with
detergents in tablet form, wherein the problem of accurate
dosing is overcome, there is still the necessity of handling
the dishwashing detergent every time a dishwashing cycle is
started. This is inconvenient because of the usually

corrosive nature of dishwasher detergent compositions.

A number of devices are known for holding unit doses of
a detergent composition or additive, such as detergent
tablets, and for dispensing of such unit doses into a

machine.

WO 01/07703 discloses a device for the metered release

. of a detergent composition or additive into a dishwashing

machine having a number of separate sealed chambers for
holding the detergent composition or additive and means for
piercing the chambers, activated by conditions within the

machine.
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WO 03/073906 discloses a free standing device for
dispensing multiple doses of detergent into a dishwasher.
The device has a plate-like comstruction. A round blister
pack having a plurality of doses arranged around its
periphery is loaded into the pack. A winder is then rotated
to load mechanical energy into the device sufficient to
dispense more than one dose of detergent. A thermally
operated latch then moves when the device is subjected to
the elevated temperatures within the dishwasher and, in
cooperation with a ratchet mechanism, moves the blister pack
so that the next dose of detergent is ready for dispensing.
In order to dispense the detergent, either the blister pack
is pierced, or the dose is ejected from its compartment

within the blister pack.

WO 03/073907 discloses a similarly shaped free standing
dispensing device. In order to dispense detergent, a lever
is manually operated to move a blister pack either to eject
the detergent from a compartment within the blister pack, or
to pierce the blister pack. A door or flap initially
prevents wash liquor within the machine from accessing the
exposed detergent. A bi-metallic strip is provided to move
the door or flap when the device is exposed to the elevated
temperatures during a washing cycle to allow access of the
wash liquor to the exposed detergent thereby dispensing the

detergent to the machine.

According to a first aspect of the present invention
there is provided a cartridge for a detergent dispensing
device for an automatic washing machine which dispenses a

plurality of doses each in a successive washing cycle, the
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device having selecting means—to--selectively direct wash
liquor to each dose, the cartridge having a substantially
cylindrical configuration with a plurality of chambers, each
chamber containing detergent and having a wash liguor inlet
at the top of the cartridge in an upright configuration in
which the axis of the cylinder is substantially vertical,
and at least one outlet for detergent and wash liquor

towards the bottom of the cartridge.

This provides a cartridge in which wash liquor can be
directed to an inlet, and washes the detergent down through
the chamber and out of the an outlet. This contrasts with
the prior art in which there is no distinction between an
inlet and an outlet. The wash liquor is simply arranged to
flood‘a region containing the'detergent. The present
invention therefore provides a more efficient way of

removing the detergent from the chambers.

Preferably each wash liquor inlet is provided with a
weir. This ensure that, should a small amount of water
inadvertently be directed to an unselected chamber, the weir
will present a barrier to this water reaching the detergent.
Only the significantly larger flow which will occur when a

chamber is selected will be sufficient to pass the weir.

The outlet may be positioned in the bottom wall of the
cartridge. It may be positioned in the side wall of the
cartridge towards the bottom end. It may extend axially
along the side wall, in which case it may either be an
elongate slot, or may be a series of discrete openings. The
outlet may alternatively be a combination of any of the

above configurations.
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Preferably the axial length of the cartridge is gféatér“~'

than its diameter. Such a cartridge will have a "Cup4shape“e

configuration in contrast to the "plate-shape" conflguratlon¢;;;

of the prior art. Such a cartridge is 81gn1f1cantly less’ fi”*"

bulky than the prlor art devices. It w1ll therefore be moreﬁhxgv

attractive to a consumer at point of purchase. it also has’ fﬂf*A‘

a benefit in use in that it takes up less space in the
dishwasher occupying the place of a single cup, rather than h:

one or more plates as in the prior art.

Each chamber is preferably substantially wedge shape asff

‘this- maximises the space available for the detergent w1th1n ;“

the deV1ce. The wedge may be truncated at its inner edge.teﬂ'if‘

accommodate the selecting means. The detergent may be
arranged to occupy the whole of the chamber when v1ewed 1n a
radial plane. However, preferably, there is at least one’ *
axially extending path down through the chamber which isﬂ‘ﬁ
free from detergent. This path may take the form of a gap:

between a radially outermost edge of the detergent and a

radially outer wall of the compartment. Alternatlvely or

additionally one or more holes may extend down through thew

detergent itself.

Each chamber may be separated into a plurality of
compartments, each having access to the inlet and 6utlet..‘)
Such an arrangement would be necessary if the detergent'was'
a two-part product containing two components which are

reactive with one another.

The present invention also extends to a detergent

dispensing device comprising a cartridge according to the.
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'f:t,,first aspect,of the present invention and a selecting means

Tl to seledtively direct wash liquor to the chambers.

: Preferably, such a dev1ce has a ~common outlet from all
:‘of the chambers Wthh only permlts substantlally uni-

}fdlrectlonal flow.

: The outlet may be prov1ded w1th a un1~d1rectlonal valve
Plto allow the unl directional flow. However, the outlet is
"Idfjpreferably prov1ded with a tortuous path to allow the uni-

; A”ﬁ,dlrectlonal flow as such a path can be readlly built into -

?f,the dev1ce durlng its manufacture, e g. by moulding.

,{Preferably the outlet has a plurallty of baffles which serve‘
wa‘_f,to deflect llquld enterlng the outlet back out of the
iilhﬂfioutlet. y | ’

| , Preferably, the cartridge,is spaced from the outlet.
' hThus, should a small amount of wash liquor enter the outlet,
: ‘thlS will. be accommodated 1n the space thereby preventing it

f92b~: from enterlng an unselected chamber.

’ The selecting means may be any means by which the
detergeht in an adjacent chamber can be selected. For
" example, it may be a mechanism for piercing or peeling a

25’1film seal in a compartment.

The selecting means may be any mechanism for
selectively exposing a chamber to the wash liquor within the
‘ machine. Preferably, however, the selecting means has an
30 opening which is selectively alignable with each chamber.
For example, the selecting means may comprise a film

comprising the opening which is moved linearly or rotatably
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into alignment with a chamber. However, preferably, thev17;r¢ 

selecting means comprises a spout which is rotatable into)~(”;ﬂ“~:”

alignment with an opening to a respective chamber. This

spout is preferably designed to block access of the Washva?ffiﬂf,,'

liguor to unselected chambers.

Preferably, the device is provided with a fusitel = i~
leading to the selecting means. This increases the amduﬁtTﬁ. x”’

- of wash liquor which can be directed into a selected

chamber.

The selecting means or cartridge may be movable,;ﬁ;ﬁffi,f;ﬂt
manually. In other words, its movement is fullyfcontrdlledfaf”il

by a user. Alternatively, the device may be fuily‘éutomatiéujﬁf

i.e. proceed to dispense a number of doses in successive

wash cycles without any user intervention as discloséd}“fdr“fgﬁ[ﬂ 

example, in WO 01/07703 and WO 03/073906. .AlternatiVely,‘\
the device may be "semi-automatic". In this case, some user
iﬁtervention is necessary either to move the selecting means

or cartridge which are then reset during operation of the .

machine. Alternatively, the user may reset the'selécting“jifi3‘;

means or cartridge which are then moved during operation prw:

the machine.

In the case of the automatic or semi automatic deVicepA%
the device is preferably arranged to react to a parameter
(e.g. pH, water conductivity, water mass, door opération) ‘”'

which occurs during the operation of the washing machine.

Preferably, the device contains a thermally reactive
element and the parameter is temperature. The thermally

reactive element may be any of a memory metal/memory alloy,
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thermal bimetal, bimetal snap element, shape memory poiymer“

or wax motor. The element is preferably designed to react.’ -
at between 25°C and 55°C (more preferably 38° to 40°) - Thefff«f"’x
element may be designed to react as soon as p0551ble Wthh
may be necessary if the device has been reset manually and

must be moved automatically. However, 1f the dev1ce has

been moved automatlcally and is reset by the thermal ,
element, the thermal element preferably has a hlStorlSlS’T

effect

This delays the operation of the thermal element t&V”i

ensure that the device is not reset during the early part off%i
the wash cycle of the machine, but is only reset once the

machlne has carried out the full washing process.
This can be achieved in a number of different waya%ljo_'

The first with a thermal element may be designed euche
that it has a hysteresis (time and/or temperature based);
Thus the thermal element is activated at the Start"othheﬂx”
wash cycle. However, (for a temperature hysteresis effect) ; |
the thermal element is designed such that the <decrea51ng“i
temperature between the wash cycle(s) and the rinse cycle(s)
is not sufficient to de—activate the element, and so re-~
activation at the start of the rinse cycle cannot‘occur.“In
this case the thermal element preferably has an ectivétionV
temperature of around 38°C to 45°C and a de—activatiohv"

temperature of around 25°C to 33°C.

For a time hysteresis effect the thermal element is
designed such that it can only be activated once during a

dishwasher cycle. Typically from 30 minutes to 2 hours.
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A simulated temperature hysteresis effect may be

achieved by providing a jacket around the thermal element.

The jacket is intended to fill with hot wash liquor from the

wash cyclg; - The jacket preferably has a small outlet

aperture.ﬂ The small outlet aperturé means that during the

’relativélyfcool period between fhe wash and rinse cycle(s)
' the jacket retains the majority of the hot wash liquor,

meaning that the thermal element is not de-activated during

this cooler period.

A“?Tfurther hysteresis effect may be achieved
mechanicélly. In this case, by  use of, for example, a
double ratchet mechanism, the thermal element is allowed to
reéCt to both 6f the temperature changes. However, a double

_ratéhet mechanism means that only the first activation cycle

- causes a change to the opening of a chamber of the device:;

the second activation is nullified by the second ratchet.

For the wax motor the melting and solidification

behaviour Qf the wax itself can be used for the hysteresis, .

" because certain wax types show slow solidification compared

to melting.

Also/for the wax motor the hysteresis effect may be
achieved by an water collector (having a small/slow water
release aperture) which prevents the wax motor from the
second movement by the weight of the collected water. The
water collector preferably empties over 20 minutes to an

hour.



15

20

25

30

WO 2006/021761 PCT/GB2005/003259

-9 -

Fanm o

If the chambers contain both wash- detergent and :iﬁsefﬁ \
aid with both being intended to be released in to their

respective cycle(s) the activation of the thermal element at:

both cycle(s) is advantageous.

‘Generally the automated component includes a | reset!

mechanism to cover the eventuality that a consumer dlsruptsi’ﬁbf*‘

the operatiqn. of the automatic washing machine duxlng; chgﬁ

washing cYcle.

In the case of either the manually operated dévicéf’6f1’>
the "semi-automatic” device, the manually operated mechanlsmjﬁf“ﬁ
may either be conflgured to be operated by the hand of a ji-g7‘

user, or may be configured to be operated by the door’ of\tﬁe*V“.

machine.

Either the directing means or the cartridge mayvbé v

arranged to be movable to select a dose of detergent.

However, preferably, the directing means is arranged to be S

movable as this requires less energy than moving theri

cartridge filled with detergent.

The device is preferably for use in an autOﬁatiC“,"
dishwasher. Accordingly the detergent most preferably
comprises an automatic dishwasher detergent. Examples of

which include conventional detergents, and the ‘2~ 1n71' and

\3-in~-1’ variants. Most preferably the detergent comprises f

a solid. In the context of the present invention the term.
solid can be taken to include solidified gels as well as
conventional solid materials (such as compressed particulate

materials and solidify molten/cross linked materials).
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:The detergent formulation typically comprises one or

! ;more of the following components; builder, co-builder,

4 surfactant, bleach, bleach activator, bleach catalyst,

*”ﬁ&enzyme, polymer, dye, pigment, fragrance, water and organic

:gfsolvent.’V‘

Optlonally the detergent comprlses a detergent

‘;';Lﬁad&1t1V6-- It w1ll be apprec1ated that a detergent additive
‘wéitwhen compared to a detergent may be requlred during a

10
'V~j3fthe rlnse cycle for a rinse ald detergent additive).

dlfferent sectlon of the dlshwasher wash cycle (e.g. such as

”ﬁ7~ Indeed successive chambers of the cartrldge may be

15

t,dlshwasher may contain a ‘wash formulatlonf and a second

“fllled w1th different detergent comp051tlons. For example a

jflrst chamber, 1ntended to be dlspensed in a wash cycle of a

chamber, which may for convenience be located adjacent to

the first chamber, may contain a rinse aid formulation for

- dispensing in a rinse cycle of an automatic dishwasher.

:*29 J:’

The chamber may be divided 1nto sub-chambers, each of

“; them being exposed to the washlng liquor at once, to ensure

stablllty of incompatible ingredients of the detergent (i.e.

‘enzymes and bleach).

25

30

It will be appreciated that in the scenario as
described in the preceding paragraph the first and second

chambers may be sized differently to suit their different

purposes.
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The detergent may be added to the cartridge by any‘ /
suitable method. The detergent may be added to the' :

cartrldge manually, by casting or by injection mouldlng.

A.sultable 1n3ectlon moulding process is descrlbed 1n

Brltlsh Patent Application No 0323659.3 and Brltlsh Patent

rAppllcatlon No 0415786.3. .‘**;.,j:gﬁ}%ﬂw%”

Preferably the device includes an 1nd1catlon mechanlsm:rfl

to show how many chambers of the cartridge remain. (i. e.’are
Stlll full of detergent) so that a user has an 1dea of when f
a replacement is requlred.l A preferred form of an | '\“ S
indication mechanism comprises a marking on the cartridQéf““lﬁ
which can be viewed by a consumer. The marking may‘ i‘sr ,
comprlses a series of numerals arranged in a35001at10n w1th
one or more of the chambers of the cartridge. ‘Such a S
marking may require a window in order to be viewed by a’
consumer. Optionally the marking may be associated w1th a
fixed marker so that the relevant part of the marklng 1a

clearly indicated.

Optionally the marking may employ a colour schemer(e,§;y~'
along the lines of a traffic light system with red meanincz.
that only a small number of chambers remain, yellow Anﬂ,fnf
intermediate number and green a large number of chambere;u

remain.

Generally the device includes an “end-of-1life”
indicator to show when the cartridge has been used.
Normally the “end-of-life” indicator provides two functions:

firstly it high-lights to the consumer that the cartridge
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x'~1~(needs replac1ng and’ secondly 1t prevents further activation

10

15

[N

e of the cartrldge.‘

The “end—of—llfe” 1nd1cator may ‘be a part of the

1‘1nd1cat10n mechanlsm (as discussed above) Alternatively it

fgmay com—prlse a. separate 1nd1cator. :

‘ﬁta new/replacement cartrldge is added to the device. The

deactlvatlon may. be automatlc or requlre manual input.

Examples of cartrldges and dev1ces in accordance with

'the present 1nventlon will now be descrlbed with reference

5»‘to the accompanylng draw1ngs, 1n Wthh'

Flgures 1(a) 1(b) and 1(e)’are perspective, exploded

' perspectlve and cross- sectlonal side views of a first

embodiment of‘a detergent dispensing device in accordance

‘withhthe present invention;

(2000

Flgures 2(a) to 2(c) are perspectlve and cross-

’ sectlonal perspective views of a second embodiment of a

30

detergent dispensing device in accordance with the present

invention;

Figures 3(a) to 3(d) are perépective and cross-

sectional perspective views of a third embodiment of a

detergent dispensing device in accordance with the present

invention;

Figures 4(a) to 4(e) are perspective and cross-

sectional perspective views of a fourth embodiment of a

Usually the “end—of-life” indicator is deactivated when -
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‘fdetergent‘dispensing device in accordance with the present

.+ .~ invention; .

Flgures 5(a) to 5(e) are perspective and Cross-

fsectlonal perspectlve views of a flfth embodlment of a
fdetergent dlspen51ng device in accordance with the present

ﬁlnventlon,

" ‘ The dev1ce of the present 1nventlon may be a free
ALd,]{standlng dev1ce removably 1nsertable 1nto a dlshwasher, or

E quy beﬁbullt into a dlshwasher,‘e.g. into the door.

( Flgures 1(a) to 1l(c) show a detergent dispensing dev1ce
Ji,ﬂ The device 1 comprises a hous1ng 2 which is in the form

tlﬁﬂrof‘alcyllnder having a 1lid 3 and ‘a base 4.

‘bisposed within the housing 2 is a cartridge 5. The
o cartridge 5 is also based on a cylinder. The cartridge 5
f,hae7a central hub 6 and an outer periphery 7. Arranged at
Q26\”regular 1ntervals are a plurality of limbs 8 which extend
'ﬂﬁxdfrom the hub 6 to the periphery 7. The limbs 8 serve as to
'&d1v1de the centre of the cartridge 5 into a plurality of
wedge shape chambers 9. The limbs 8 extend up to lid 3 so
vas‘tc separate the chambers from one another. In the
25 diagram as shown there are fourteen chambers 9 clearly it
will be appreciated that the number of changes may be

’ different from that shown.

The chambers are intended to be filled with a detergent

30 composition (not shown).

SRS R
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The periphery 7 of each chamber 9 has a plurality of

drainage apertures 10.

The lid 3 is rotatable relative to the remainder of thév
housing 2 and the cartridge 5. The 1id 3 has a spindle 11  *5 
which co-operates with the hub 6 of the cartridge 5. ‘The
1lid incorporates a inlet aperture 12, which serves, in use; -
as to direct wash liquor into é particular chamber of the-- -

cartridge 5.

In use the 1lid is arranged such that the inlet apertﬁré‘
12 is arranged adjacent to an appropriate chamber 9.,:This
may be done entirely manually or by the use of an'automati¢~
component és described in later examples. The device 1 may' -
then be inserted into an automatic washing machine‘(suéh aé
an automatic dishwasher). In use the wash liquor is ‘
directed through the inlet aperture 12 into an adjacent o
chamber 9. The incoming wash liquor contacts any detergent
present within the chamber 9 and washes the detergent out of
the chamber 9 through one of the drainage apertures ld. ‘The |
thus loaded wash liquor flows through the space betweéh'the
cartridge 5 and the housing 2 and leaves the housing 2 o
through a uni-directional dispense aperture 13, which is, in

use, in the bottom of the housing.

As shown the uni-directional dispense aperture 13
achieves this function by an arrangement of baffleé 14,
these baffles 14 allow the detergent loaded liquor to be
dispensed from the device 1 under the action of gravity.
However any wash liquor entering the device 1 through
aperture 13 is generally deflected back through aperture 13
by the baffles. The general downward flow through the
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tr‘judev1ce also serves to wash out any such unwanted flow. A

”clearance is provided between the bottom of the cartridge 5
E{Iand the base 4 so that the detergent in unselected chambers
't;ls held away from the lquld in the bottom of the housing
‘ff(elther unwanted backflow or flow through the selected

”T“ﬂichamber)

Figures 2(a) to 2(c) show a second embodiment of a

lndetergent dispensing device 1 lee the first embodiment

. “”"The hou51ng 2 has a clip 2A for attachment to a basket

’the hou31ng 2 and the cartridge 5 are 01rcular/cyllndr1cal.

o w1th1n the machine to malntaln the dev1ce upright. The

"1dev1ce comprlses a collectlng funnel 21 which co-operates

‘1cartr1dge has a similar conflguratlon to that of the first

'example, w1th the differences belng set out below. The main

15

dlfference compared to the first’ example is that the

manually rotatable 1lid 3 has been/replaced by a more

"‘scphisticated mechanismn.

. The cartrldge 5 is not rotatable relative to the 1lid 3.

Instead to allow access of wash liquor to the chambers 9 the

’Vhw1th a rotatable directing spout 22.

25"

30

In operation incoming wash liquor is collected in the

funnel 21 and allowed to flow to the directing spout 22.
'The directing spout 22 has a spout outlet 23 which directs

wash liquor to a single chamber 9. For successive wash

cycles/successive operations both the funnel 21 and the

‘ directing spout 22 are rotated relative to the cartridge 5

so that a successive chamber 9 can be accessed.
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‘To effect rotation—of the -funnel 21 a user depresseéfan‘

operating button 24 agalnst a bias spring 25. Upon
depression of the operatlng button 24, lugs 26, on arms 27

dependent from the button 24 engage with slots 28 dlsposed

within a central opening of the funnel 21. The button 24 is coLi

non—rotatably mounted in the 1lid 3 and since the slots" 28

are inclined at an angle from the vertical axis of“the hub

6, depress;on of the button 24 causes rotation of the funnel.z-~~hf

21 (and the associated directing spout 22) within the

housing 2 supported on bearing wheels 21A.

The rotation of the. funnel 21 within the hou81ng 2 1s L
—such—that a successive chamber 9 of the cartridge 5 may be N

accessed by incoming wash liquor, (i.e. the slots 28, the _ffﬁf,;~‘~

lugs 26 and the arms 27 are arranged such that full

depression of the operating button 24 causes rotatlon of the:";

funnel 21 such that a successive chamber 92 is brought 1nto

an operational position).

To aid the user in knowing how many chambers of the
cartridge 5 remain the 1lid 3 includes a window 29. Through
the window 29 a user can view a portion of the funnel 21.

The viewed portion preferably contains numerals a55001ated
with the number of the chamber 9 in use or number or :
chambers 9 remaining (i.e., chambers 9 which st;ll conhdin“

detergent) .

The bias spring 25 preferably comprises a bimetallic
material. In use, when the button 24 is depressed before
the wash cycle commences, the button 24 does not return to
its original position. This non-return function aids the

prevention of accidental multiple operation of the device 1.
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Towards the end of the wash cycle as the temperature

",:increases in the rinse and/or drying cycle, the spring 25 is

“hafactivated,returning the button 24 to its o:iginal position.

l}S;hﬁjff"When'the'button 24 returns .to its original position,
ﬁf$reverse rotation of the funnel 21 lS prevented by two
“5mechanlsms.e Firstly, a ratchet mechanlsm (not shown)

‘prevents rotatlon. Secondly, preferably the arms 27 are

UQ?qire31llent, such that on upward movement the arms bend

Nlnwards and do not engage the slots 28.

;1teloperatlonal position the dlrectlng spout 22 engages an
o «‘end—stop S0 that the funnel: 21 cannot rotate any further.
;isjfln thlS p031t10n if the button 24 is operated the lugs 26
‘ 31mply rlde over the slots 28 by virtue of flexing of the

‘ arms 27

B When the last chamber 9 has been used the cartridge 5

20‘ﬂtan be replaced by a user.

| As is abparent from Fig. 2c, the eartridge 5 is
, Configured differently from that of Fig. 1. 1In particular,
_ '”the inlet 5A to each chamber 9 is no longer at the end wall
25 of the cartridge, but is instead at the top of a radially
;1nwardly facing wall facing the hub 6 so as to be allgned
with the spout 22. A weir 5B is provided between the inlet
5A and the detergent 5C to prevent small amounts of water
| which may be directed to an unselected chamber 9, from
30 coming into contact with the detergent. 1In place of the
axially spaced drainage apertures 10 is a single aperture 5D

in the bottom face of the chamber. In order to assist the

When the last chamber 9 of the cartrldge 5 is placed 1n,'tﬂh‘
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general flow of the wash liquor through the chamber 9, theréfo{io"

is a space 5E between the radially outermost edge of the

detergentVSC and the inner wall of cartridge 5. Further, -

one or more axially extending through holes 5f are provided;fif“

in the detergent to facilitate flow.

Also, to provide a uni-directional flow out of the‘

bottom of the device, the outlet 13 is now towards the outerxr?5«7

periphery of the device and is radially offset by
considerable amount in relation to the outlets 5D. Also,_‘

baffles 14 will direct any unwanted back flow through outletloT

figures'3(a)~3(d) show a third embodiment of a‘
detergent dispensing device 1. Like the first and second
embodiments the housing 2 and the cartridge 5 are :
circular/cylindrical. This device has a similar spout:énd
cartridge to that of the second embodiment. However, the -

manner in which the button is operated is different.

The device 1 has a directing spout 22 in the form oﬁia ¥>-
ratchet (the directing spout 22 preferably co-operates witﬁl
a collecting funnel 21 (not shown but as described ianigéi
2A to 2D). The directing spout has a spout outlet. 1In
operation incoming wash liquor is collected in the funnel .
and allowed to flow via the directing spout. For suooessivé’
wash cycles/successive operations the directing spout 22,15 ”
rotated relative to the cartridge 5 so that a successive

chamber 9 can be accessed.

The operation is explained with reference to a sequence

of events from Figures 3(b) to 3(d). The button 24 is
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designed to be operated by engagement with a dishwasheruddehgf“e

rather than the hand of an operator as in Figs. 2a to 2d.
This device will need to be positioned within the maehihe'ee7f~

that the door presses the button as it closes,

In,Figure 3(b) the dishwasher door is open and the
dishwasher is cold. In this state the user can flll the

dishwasher with houseware, opening and closing the:

dishwasher door as often as is necessary to fully loadfthe?fsﬂ“‘

dishwasher..

The first time that the dishwasher door is closed the
operating button 24 is depressed (the button 24 is‘spring :
biased away from the dev1ce) and is retained in a depressed

condition by virtue of a first arm 30A (see Flgure 3(c)) jf@*“

A first arm 30A operates in conjunction with a ,
bimetallic strip 31. The bimetallic strip 31 is in the form
of a blade mounted on the 1lid 3. The bimetallic strip 31

has a rod 32 extending from its non-mounted end.
The first arm 30A terminates in a flange 33.

When the door is closed (thus moving the button 24
towards the device 1) the arm 30A is moved inward towards
the bi-metallic strip 31. The flange 33 passes behihd ahdli
engages the rod 32. This engagement locks the operating .
button 24 in position: further opening of the dishwasher

door cannot cause movement of the button 24.

As shown in Figure 3(d) the dishwasher operation has

begun. As a result of the operation (elevated temperature)
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the bi—ﬁetallic strip 31 is altered to its high temperate

state. This has the effect that the rod 32 moves away from

. the first arm 30A until it no longer engages flange 33.

' A$ the flange 33 is no longer engaged by rod 32 the arm

‘306 movésusideways. The operatihg button 24‘is now free to

move once tﬁe dishwasher door is‘opened. Thus when the

ldishwasher door opens the button 24 is moved away from the

deviée,by a return spring (not shown).

A second arm 30B (attached to the button 24), in the

form of a lever pawl engages the directing spout 22.

- Qutward movement of the button 24, and attached arm 30B

caused further movement of the directing spout 22. 1In this
way the orientation of the directing spout 22 is altered
such that a new chamber 9 of the cartridge 5 is put in to an

operational position for the next dishwasher cycle.

~~ If the dishwasher is not open for some time (and thus
cools down) re-engagement of the rod 32 and the flange 33
(potentially caused by the movement of the bimetallic strip
31 back to its low temperature configuration) is prevented

by the movement of the arm 30A past the rod 32.

A third arm 30C provides a biasing forcé against the
spout 22 to prevent reverse rotation of the spout when the

second arm 30B is disengaged from the spout.

When all the chambers 9 of the cartridge 5 have been
used further movement of the directing spout 22 (and hence
the cartridge 5) is prevented by engagement of a lug (not

shown) on the directing spout 22 with a pawl (not shown).



10

15

v 20

25

30

WO 2006/021761 PCT/GB2005/003259
- 21 -

Figures 4(a) to 4(e) show a fourth embodiment of é~*}_§vf -

detergent dispensing device 1.

The fourth embodlment is very similar to the thlrd
embodlment.~ Only the material differences will be descrlbedYT

in detail. ‘Agaln, the detergent cartridge is as‘descrlbed&;uﬂ¢; ~

previously.

The main differences are the operatlon of the arms 3OA ‘:“

and 30B and the operation of the bimetallic strlp 31

The operation is explalned with reference to a sequenceL'A'

of events from Figures 4(a) to 4(e)

In Figure 4 (a) the dishwasher is cold and the

dishwasher door is open.

In Figure 4(b) the dishwasher door is closed. The arm
30B engages the directing spout 22 and rotates the.di:ecting‘ -
spout 22, bringing a new chamber 9 of the cartridge‘5 intQ“:;f

an operating position.

Also shown in Figure 4(b) a flange 33 on arm SbA'
engages a rod 32 in the lid 3. This engagement of the
flange 33 with the rod 32 prevents further movement Qf‘the‘
button 24, in the event that the dishwasher door is openeaf—

e.g., during the wash cycle.

The device 1 comprises a bimetallic strip 31 in the

form of a bent rod, the rod being looped around and mounted

frem. '*‘." e
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-around a‘first‘mounting 34a and-abutting against a second

, ; mQuI}tihg ‘ 34b; ‘

. Durlng the wash cycle as the ‘temperature in the machine
iﬁlncreases the blmetalllc strip 31 changes to its high
hTtemperature conflguratlon pass1ng arm 30a and dropping down

behlnd 1t to engage the flange 33. (Flgure 4(c) and 4(d)).

As the machlne cools after the: wash cycle the
w{d;hblmetalllc strip 31 returns to 1ts low temperature
théﬂlconflguratlon. In doing so it dlsengages the flange 33 from

)?rthe rod 32 (Figure 4(e)). Wlth the disengagement the button
)24 is free to move away from the dev1ce 1. Thus the arm 30B
is. moved relatlve to the directing spout 22 such that the

‘151‘fdev1ce 1 is ready for the next operatlon.

Figure 5(a) - 5(e) show a tariant of a thermal control
'arrahgement that can be used with a device of the present
. inventionm.
200
S The arrangement comprises an - operating button 24 (Whlch
‘can be manually operated or door operated) linked to an arm
30; The arm 30 may operate an element of the device 1 or
"may eimply‘provide a restriction on the operation of the

25 button 24. The arm has a heel 36.

A bimetallic element 31 (here in the form of a snap

disc) has a frame 37 associated therewith.

30 The frame 37 comprises an arm 38 and a jaw 39.
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The frame arm 38 is connected to the centre of the énapiff'

disc 31. Along a portion of the frame arm 38 is disposedzé‘

pivot 40. At the other end of the frame arm 38 .is the‘jaw e“’““

39.

-~ The jaw 39 is disposed around the heel portlon 36 of
the arm 30, The jaw 39 has a lower tooth 41A and an upper
tooth 41B which are intended to interact with the heel 36.:, -
The upper tooth 41B is disposed further from the prOt 40 f,k“
than the lower tooth 41A. Ea

In use the button 24 is depressed against a spring. biéeffe‘

25. This causes movement of the arm 30 relative to the jaw ftr?%'

39 such that the heel 36 engages at the lower tooth 41A
(against a spring bias 42). As a result of this engagement

the button 24 is retained in its activated p031t10n‘

regardless of whether the dishwasher door is opened and/or aa"‘

user attempts further activation.

As the dishwasher machine operates the temperature of )
the dishwasher and hence the overall device 1 1ncreases.ri‘
With this temperature increased the snap disc 31 alters to )
its high temperature configuration. This alteration raises
the section of the frame arm 38 which is connected to the
snap disc 31. The other end of the frame arm 38 is lowered:‘
(pivpting about axis 40) and thus the jaw 39 is lowered{h‘ -
This has the effect that the engagement of the heel 36 with
a lower tooth 41A is severed. The heel 36 then engages the
upper tooth 41B, the heel being pushed towards the upper
tooth 41B by the spring bias 42.
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‘ As théfdishwasher cycle is completed and the dishwashera
lcools (possibly aided by opening of the dishwasher door) the
 f¥f{snap disc 31 reverts to its lower temperature configuration.
AijiThlS has the effect that the upper tooth 41B is raised away
5 from the heel 36 until the heel 36 - upper tooth 41B

')y;fengagementgls:broken.

PR

rfr81nce the heel 36 encounters no further retaining force. the’
Lﬁs}sprlng bias working against the button 24.is able to push

ngJche button,24 back tO'ltS 1na¢t1vated position.
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Claims RIS SN

1. A.cartrldge for a detergent dlspen81ng device for

i'an automatlc washlng machine whlch dlspenses a plurality of

‘ ﬂf”doses each 1n a successive washing cycle, the device having

tselectlng means to selectlvely dlrect wash liquor to each

'F‘dose'

the cartrldge having a substantlally cylindrical -

thonflguratlon w1th a plurality of chambers, each chamber
_1Q,kconta1n1ng detergent and having a wash liquor inlet at the

"‘top of the cartridge in an uprlght conflguratlon 1n which

‘zatthe ax1s of the cylinder is substantlally vertical, and at

'7fleast one outlet for detergent and wash liquor towards the

.20

_ ,hquttcm of‘the cartridge.

"2. A cartridge acccrding to claimvl, wherein each

washwliquor inlet is provided with a weir.

3.. A cartrldge according to claim 1 or claim 2,

whereln at least one outlet is positioned in the bottom wall

f}ﬁof,the cartrldge.

25

30

4. A cartridge according to any preceding claim,
wherein at least one outlet is positioned in the side wall

of the cartridge towards the bottom end.

5. A cartridge according to any preceding claim,
wherein at least one outlet is positioned axially along the

side wall.
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6. A cartridge according to any preceding claim,
wherein the axial length of the cartridge is greater than

its diameter.

7; A.cartridge according to any preceding claim, -
wherein each chamber is substantially wedge shape. |

8. A cartridge according to any preceding claim;,
wherein there is at least one axially extending path déwn' '3

through each chamber which is free from detergent.

9. ' A cartridge according to claim 8, wherein thekpathfl
is provided by a gap between a‘radially outermostvedge of

the detergent and a radially outer wall of the compartment._

10. A cartridge according to claim 8 or claim 9,
wherein one or more holes extend down through the detergent

to provide the path.

11. A cartridge according to any one of the preceding
claims, wherein each chamber is separated into a plurality

of compartments, each having access to the inlet and outleﬁ;\

12. A detergent dispensing device comprising a
cartridge according to any of the preceding claims, and a
selecting means to selectively direct wash liquor to the

chambers.

13. A device according to claim 12, further comprising
a common outlet from the device in communication with all of
the outlets from the cartridge which only permits

substantially uni-direction flow.
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;l4~. A device according to claim 13, wherein the common

ihoutlet 1s prov1ded with a tortuous path to allow the uni-

ffdlrectlonal flow.“

‘7ﬁ1515 A.dev1ce according to clalm 13 or claim 14,

?“whereln the ‘common outlet has a plurallty of baffles which

5 serve to deflect llquld entering the outlet back out of the

”ﬂfoutletr

Lo

‘”vff;selectlvely alignable with each chamber .

16.-.Avdévice according to any one of clalms 12 to. 15,

hereln the cartrldge is spaced'from the common outlet.

. '17: A dev1ce according tolany’one of claims 12 to 16,

whereln the selectlng means has an opening which is

'18. A device according to claim 17, wherein the

:”ISelectlng means comprises a spout whieh is rotatable into

25

30

alignment with an opening to a respeetive chamber.

"19. A device according to claim 18, wherein the spout

fvls arranged to block access of the wash llquor to unselected

fchambers.

o

20. A device according to any one of claims 12 to 19,
wherein the device is provided with a funnel leading to the

selecting means.

21. A device according to any one of claims 12 to 20,
wherein the selecting means or cartridge are movable

manually to select a subsequent chamber.
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22. A device according to any one of claims 12 tQ‘2O,
wherein the selecting means or cartridge are automatically

movable to.select a subsequent chamber.

- . 23. A device according to any one of claims 12 to ZO;QJJEI

wherein user intervention is necessary either to move the~ -+ '

selecting means or cartridge which are then reset’dufinngif
) operation of the machine. o
24. A device according to any one of claims 12 to 20?f"
wherein user intervention is necessary to reset the “F.fl -
selecting means or cartridge which are then moved dﬁring'f
operation of the machine. | .
25. A device according to any one of claims 22 t6H24}
wherein the device is arranged to react to a parametér ﬁhich

occurs during the operation of the washing machine.

520 26. A device according to claim 25, wherein the device
contains a thermally reactive element and the parametér,is“

temperature.

27. A device according to claim 21, 23 or 24, wherein
25 the device is be configured to be operated by the hand of a°

user.

28. A device according to claim 21, 23 or 24, wherein
the device is configured to be operated by the door of the

30 machine.
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29. A device according to any of claims 12 to 28,
wherein the directing means is arranged to be movable and

the cartridge is stationary.
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