Office de la Proprieté Canadian CA 2317440 C 2005/01/04

Intellectuelle Intellectual Property

du Canada Office (11)(21) 2 31 7 440
Un organisme An agency of

d'Industrie Canada Industry Canada (12 BREVET CANADIEN

CANADIAN PATENT
13) C

(86) Date de depot PCT/PCT Filing Date: 1999/01/06 (51) Cl.Int.®/Int.C1.° DO6F 37/22
(87) Date publication PCT/PCT Publication Date: 1999/0/7/15 | (72) Inventeur/Inventor:
(45) Date de délivrance/lssue Date: 2005/01/04 MYERSCOUGH, MARTIN WILLIAM, GB
; : : . 73) Proprietaire/Owner:
(85) Entree phase nationale/National Entry: 2000/06/23 (73) IVIOIF\)IOTUB INDUSTRIES PLC. GB
(86) N° demande PCT/PCT Application No.: GB 1999/000027
o o (74) Agent: MARKS & CLERK
(87) N° publication PCT/PCT Publication No.: 1999/035320
(30) Priorité/Priority: 1998/01/09 (9800494 .8) GB

(54) Titre : MACHINE A LAVER
(54) Title: WASHING MACHINE

(57) Abréegée/Abstract:

VWashing machine having a drum (4) inclined to the horizontal and supported by a suspension system including a first, lenear
suspension unit (1, 2) inclined at an angle substantially normal to the axis of the drum (4), and a second suspension unit (3)
generally parallel to the axis of the drum (4).

,
L
X
e
e . ViNENEE
L S S \
ity K
.' : - h.l‘s_‘.}:{\: .&. - A L~
.
A

A7 /7]
o~

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




CA 02317440 2000-06-23

PCT WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification © : (11) International Publication Number: WO 99/35320
DO6F 37722

(43) International Publication Date: 15 July 1999 (15.07.99)

(21) International Application Number: PCT/GB99/00027 | (81) Designated States: AL, AM, AT, AU, AZ, BA, BB, BG, BR,
BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB, GD, |
(22) International Filing Date: 6 January 1999 (06.01.99) GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP,

KR, KZ, LC, LK, LR, LS, LT, LU, LV, MD, MG, MK,

MN, MW, MX, NO, NZ, PL, PT, RO, RU, SD, SE, SG,

(30) Priority Data: SI, SK, SL, TJ, T™, TR, TT, UA, UG, US, UZ, VN, YU,
9800494.8 9 January 1998 (09.01.98) GB ZW, ARIPO patent (GH, GM, KE, LS, MW, SD, SZ, UG,

ZW), Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ,

TM), European patent (AT, BE, CH, CY, DE, DK, ES, Fl,

(71) Applicant (for all designated States except US): MONQTUB FR, GB, GR, IE, IT, LU, MC, NL, PT, SE), OAPI patent
PLC [GB/GB]; 32a High Street, Esher, Surrey KT10 9RT (BF, Bl, CF, CG, CI, CM, GA, GN, GW, ML, MR, NE,
(GB). SN, TD, TG).

(72) Inventor; and

(75) Inventor/Applicant (for US only): MYERSCOUGH, Martin, | Published
William [GB/GB]; 69 Prospect Place, Wapping Wall, With international search report.
London E1 9TJ (GB).

(74) Agent: LLOYD WISE, TREGEAR & CO.; Commonwealth
House, 1-19 New Oxford Street, London WC1A 1LW (GB).

(54) Title: WASHING MACHINE

(57) Abstract

Washing machine having a drum (4) inclined to
the horizontal and supported by a suspension system
including a first, lenear suspension unit (1, 2) inclined
at an angle substantially normal to the axis of the
drum (4), and a second suspension unit (3) generally
parallel to the axis of the drum (4).
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WASHING MACHINE

FIBELD OF 'THE INVENTION

The present invention relates to a washing machine,

and in particular to a washing machine having a drum

- mounted on an inclined axis, and more particularly to a

suspension system used in such a machine.

PRIOR ART

Washing machines ‘are known which include a drum
rotatably mounted about a horizontal axis in a fixed water

tank. The water tank is supported by a number of

suspension units which are vertically mounted inside the
washing machine. It is common for each of the suspension
units to comprise a cylindrical body portion including an
annular damper and a support rod slidably provided in the
body and spring biased away from the body. The cylindrical
body 1is fixed to the casing of the washing machine,

typically using rubber washers, and the support rod is

fixed to the water tank. Such a suspension system supports
" both the static load due to the weight of the drum, water

tank, water contained in the water tank and the clothes
contained in the drum, and the dynamic load when the drum
1s rotated, since these loads are in a generally vertical
plane perpendicular to the axis of rotation of the drum.
The suspension system has limited resistance to forces
generally parallel to the axis of rotation of the drum,
however in use there are little if any - such
components of force. |

- It has been proposed to provide a washing machine; with
a drum which has an axis of rotation inclined to the
horizontal. One such commercially available machine is the

"NEPTUNE" available from Maytag. In this machine, vertical

suspension units as used in conventional washing machines

are provided to support the lower rear end of the water

~tank, and springs are connected between the top of the

machine casing and the upper front end of the water tank.
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This combination of suspension units supports the vertical
components of the static and dynamic loads, but are unable
to completely prevent the forwards and backwards movement
of the tank, especially during high speed rotation of the
drum, for example during spinning. This means that it is
necessary to have a large gap between the water tank and
the washing machine cabinet to ensure that there is no
contact between these parts during operation of the washing
machine.

It has not been considered possible to incline the
suspension units so that these lie normal to the axis of
rotation of the drum since there will be a component of the
static load perpendicular to the suspension unit which will
cause the support rod to bend or twist with respect to the
cylinder. This may prevent the correct functioning of the

suspension unit and cause the damper to wear rapidly.

SUMMARY OF THE INVENTION

According to the present invention, a washing machine
comprises a drum mounted for rotation about an inclined
axis, a first, linear, suspension unit inclined at an angle
substantially normal to the axis of rotation of the drum,
and a second suspension unit provided generally parallel to
the axis of rotation of the drum.

With this arrangement, the first, linear, suspension
unit is at the same angle as the main dynamic load as the
drum is rotated. The dynamic load is typically much higher
than the static load, typically 300 kgf as opposed to a
vertical static load of 60 kgf, and therefore the first,
linear, suspension unit is able to support the drum aéainst
the largest forces. The second suspension unit is able to
balance the component of static force normal to that
supported by the first suspension unit, and is therefore
able to balance the component of force which otherwise
would tend to bend or twist the first suspension unit.

Accordingly, the combination of the two suspension units
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balances the main static and dynamic loads in the washing
machine, and prolongs the life of the suspension units.

This arrangement results in very little front to back
movement of the drum and allows the drum to be located 1n
a cabinet with a very small gap between the drum and the
cabinet, and therefore allows a larger drum than normal to
be provided in a standard sized cabinet.

The first, linear, suspension unit preferably
comprises a body portion which slidably supports a rod
which is biased away from the body. In this case, a force
on the rod tends to move the rod into the body, and this
movement 1s opposed by the bias of the rod away from the
body to give the required éuspension effect. Such a
suspension unit gives little resilience to forces in a
direction transverse to the rod. In this case, the first
suspension unit preferably includes an annular damper
through which the support rod slides.

As the drum is inclined, it is advantageous to provide
a shroud between the inclined open mouth of the drum and
the vertical front opening of the cabinet. It is preferred
that this shroud is substantially rigid. This 1is

advantageous as it ensures that items cannot accidentally

pass around the outside of the drum and into the cabinet,

and is also of particular advantage where a removable

basket is to be passed into the drum, since the rigid

shroud helps support the basket as it is inserted or
removed. The rigid shroud is made possible due to the twin

suspension system which minimises the movement of the drum

within the cabinet.

b |

The first and second suspension units may be connected

directly to a fixed water tank within which the drum 18

rotatably mounted. However, it is preferred that a single

rotatable tank is provided which acts as both the water

tank and rotatable drum, and therefore, in use, contains

both the water for washing and the items to be washed. 1In

this case, it is preferred that the rotatable drum 1is

mounted on a chassis, and that the suspension units are
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connected between the cabinet of the washing machine and
the chassis.

The second suspension unit may be in the form of a
tension spring provided between the front of the water tank
or chassis supporting the water tank and the front of the
cabinet, however it is preferred that the second suspension
unit is in the form of a rear thrust bearing. This is of
particular advantage where a single drum forms the water
tank and holds the items to be washed. In this case, the
thrust bearing is preferably formed from two low friction
plates, one of which is provided on the rear of the drum or
chassis supporting the water tank or drum, and the other on
the cabinet of the washing machine. It is advantageous for
one or both of the plates to be biased, for example by a
spring towards the other plate.

It 1s advantageous for the second suspension unit to
be provided at the back of the drum as the centre of
gravity of the drum, especially when this contains water
and items to be washed, is towards the back of the drum.
During rotation of the drum, the drum will tend to yaw
about its centre of gravity, and therefore there will be
more movement of the drum further from the centre of
gravity than close to the centre of gravity. Therefore, it
18 advantageous to have the suspension unit as close to the
centre of gravity as possible as there will be minimum
movement between the drum and the cabinet at this point.

Preferably, the drum is mounted to rotate about an
axis inclined at about 20° to 30° to the horizontal.

BRIEF DESCRIPTION OF THE DRAWINGS

An example of the present invention will now be
described with respect to the accompanying drawings, in
which:

Figure 1 shows a cross-sectional view through a
washing machine including the suspension system of the

present invention; and
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Figu're 2 shows a cross-section through the first
suspension unit shown in Figure 1.

DETAILED DESCRIPTION OF A PREFERRED EXAMPLE

The washing machine shown in the Figure 1 is prbvided
in a cabinét 5, and includes a single rotatable drum 4
which igs mounted with its axis of rotation at an angle of
approximately 20° to the horizontal. The drxrum 4 has solid
side walls enabling it to contain both items to be washed

and the water for washing. The watexr is introduced into

the drum 4 through the spindle about which the drum 4
rotates, and is expelled from the drum 4 through holes 11
provided in the back end of .the drum below the lowest point
of the open front end of the drum 4, and into a water

collector 12 which directs the collected water through an

ocoutlett 13.

The front of the cabinet 5 includes an opening through
which the user has access to the inside of the drum 4. A
generally rigid shroud 6 is provided between the vertical
front opening of the cabinet and the front opening of the
drum 4. The shroud 6 extends close to the open end of the
drum 4 so that items being\washed are unable' to pass out of
the drum 4 and into the cabinet 5.

The drum 4 is rotatably mounted on a chassis 8. The
chassis 8 includes ballast weights 9, 10 to help damp |
vibrations which may occur as the drum 4 1is rotated
especially durlng high speed zrotation. A motor 7 1is
provided to rotate the drum 4 as required.

The chassis 8 is supported by a first suspens:.on unit
1nc:1ud1ng four independent sprung damper suspension units
1,2. Only two of these units are shown in Figure 1,

however it will be appreciated that another two units are

provided behind those which can be seen.

The sprung damper units 1,2 are best seen in Figure 2.
The unit comprises a hollow cylindrical body portion 20, at
the top of which is prdvided an annular damper 22. A rod
21 is slidably provided in the hollow body portion 20, and
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is biased by a spr‘ing 23 away from the bottom of the body

portion 20. The rod 21 slides through the annular damp'er

22 of the suspension unit. Any attempt‘ to slide the rod 21
into the hollow body will be resisted by the spring 23,
thereby giving the required damping effect.

As shown in Figure 1, each of the body portions 20 of
the sprung damper units is connected to the base of the
cabinet 5 using rubber washers, and the free ends of the
each of the rods 21 are connected to the chassis 8, again
using rubber washers. With this arrangement, any forces
normal to the axis of rotation of the drum 4 will be damped
by the sprung damper units 1,2 of the first ‘suspension
unit. ‘

These suspension units may be replaced by any other
linear suspension, namely a unit which is able to resist
generally axial forces.

In addition, a rear thrust bearing comprising a pair
of low friction plates 3 is provided between the rotatable
drum 4 and the back of the cabinet 5. One of the plates is
spring biased towards the other plate, and therefore gives
a compensating force component parallel to the axis of .
rotation of the drum 4. This compensating force opposes the
component of the static force parallel to the axis of
rotation of the drum 4, and thereby prevents the bending or
twiSting of the sprung damper units 1, 2, and forward and
backwards movement of the drum 4. This allows the shroud 6

to be rigid, with only a small gap between the drum 4 and

- shroud 6, and between the drum 4, chassis 8 and cabinet 5.

This in turn allows the size of the drum 4 to be maxi‘mised

yet still fit within a standard size cabinet.
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The embodiments of the invention in which an exclusive

property or privilege 1s claimed are defined as follows:

1. A washing machine comprising a base, a drum mounted
above the base for rotation about an inclined axis, a'first
suspension unit inclined at an angle substantially normal
to the axis of rotation of the drum, and a second
';suspension unit provided generally parallel to the axis of

rotation of the drum, wherein the first suspension unit 1s.

mounted on the base, is linear and comprises a body portion

which slidably supports a rod which 1s biased away from the

body.

2. A washing machine according to claim 1, wherein the
first linear suspension unit includes an annular damper

through which the support rod slides.

3. A washing machine according to claim 1 or claim 2,
‘wherein a shroud is provided between the inclined open

mouth of the drum and a vertical front opening of a cabinet

of the washing machine.

4 A washing machine according to claim 3, whereiln the

shroud is substantially rigid.

5. A washing machine according to any one of claims 1 to
4, wherein the first and second suspension units are

 connected directly to a fixed water tank within which the

drum is rotatably mounted.

6. A washing machine according to any one of claims 1 to
4, wherein a single rotatable tank is provided which acts

as both the water tank and rotatable drum, and which, 1n
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use, contains both the water for washing and the items to

be washed.

/. A washing machine according to claim 6, wherein the
rotatable drum is mounted on a chassis, and in which the

first suspension unit is connected between the base of the

washing machine and the chassis, and in which the second

suspension unit 1s connected between the cabinet of the

washing machine and the chassis.

8. A washing machine according to claim 5 or claim 7,

wherein the second suspension unit is in the form of a

tension spring provided between the front of the fixed

water tank or chassis supporting the water tank and the

front of the cabinet.

9. A washing machine according to any one of claims 1 to

7, wherein the second suspension unit 1s in the form of a

rear thrust bearing.

10. A washing machine according to claim 9, wherein the

thrust bearing comprises two low friction plates; one of

which 1is provided on the rear of the drum or chassis

supporting the water tank or drum, and the other on the

cabinet of the washing machine.

11. A washing machine according to claim 10, whereiln one

of the plates i1s biased towards the other plate.

12. A washing machine according to claim 11, wherein one

of the plates is biased towards the other plate by a

Spring.
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13. A washing machine according to any one of claims 1 to

12, wherein the second suspension unit is provided close to

the centre of gravity of the drum.

14. A washing machine according to any one of claims 1 to

13, 1n which the drum is mounted to rotate about an axis

inclined at about 20° to 30° to the horizontal.
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