w

)
(1)

20

Washing Machine Motor Drive

This invention relates to electric motors and/or
machine drives utilizing such motors and/or methods of
making the same and has been devised particularly though
not solely for use as a source of power and/or drive for a
Laundry machine. )

It is an object of the present invention to provide an
electric motor and/or a machine drive utilizing such a
motor and/or a method of making the same which will at
least provide the public with a useful choice.

Accordingly in one aspect the invention consists in a
method of manufacturing a motor element of an electric
motor said motor element being selected from a rotor having
a ferromagnetic circuit spaced radially from a shaft
carrier mounting means and a stator having a ferromagnetic
circuit including a set of poles adapted to receive

electrical windings thereon, said poles being spaced

Ko
e}

radially from a shaft carrier mounting means thersof said
method comprising the steps of fixing the selected

ferromagnetic circuit in a plastics injection moulding die,

D

said die having walls defining a cavity to receiv
injection moulded plastics material, sagd walls including
wall portions to define a part of the cavity into which
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plastics material is injected to form the appropriate
selected shaft carrier mounting means and injecting a
plastics material into said die; to provide a plastics
moulding having embedded therein said ferromagnetic
circuit; to form said shaft carrier mounting means and to
form a web between said ferromagnetic circuit and said
shaft carrier mounting means said die holding desired parts
of said ferromagnetic circuit in a fixed radial disposition
relative to said shaft carrier mounting means to maintain
substantial concentricity between said desired parts of
said ferromagnetic circuit and said shaft carrier mounting

- means.

In a further aspect the invention consists in a method
of manufacturing an electric motor comprising the steps of
taking a motor element comprising a stator made by a method
according to the preceding paragraph, placing electrical
windings on the poles thereof and taking a further motor
element comprising a rotor made according to the preceding
paragraph magnetizing part of said ferromagnetic circuit to
a permanent magnet state, attaching said stator to a
bearing housing containing a distal bearing separated from
a proximal bearing the outer surface of said proximal
bearing being mounted partly in said shaft carrier
mounting, mounting a shaft in said bearings and mounting
said rotor on said shaft so that on the windings on said
stator being energized through an electronic commutation
Ccircuit occurs to cause said rotor to rotate.

In a further aspect the invention consists in a motor
element of an electric motor said motor element being
selected from a rotor having a ferromagnetic circuit spaced
radially from a shaft carrier mounting means thereof and a
stator having a ferromagnetic circuit including a set of
poles adapted to receive electrical windings thereon said
poles being spaced radially from a shaft carrier mounting

means thereof said motor element comprising a plastics

This i;Shcst‘-:t Has Been Replaced

[

THIS SHEET HAS BEEN
REPLACED

I




This invention relates to electric notors and/or machi ne drives

utilizifag such™notors and/ or net hods of maki ng the sanme and has
beensdevi sed particularly though not solely for use as a source of
pomkq and/or drive for a 5 | aundry machi ne. It is an

obj ect of the present invention to prowde an el ectric notor and/or
a machine drive utilizing such a not or and/or a nethod of making

t he sane mhlch will at | east provide the public with a usefu

choi ce. Accordingly in one aspect the invention consists in a

met hod Of n?ﬂ iéﬁ'ﬁﬁhfﬁ:ﬂ?(Néfghﬁnﬁﬂbeﬁﬁe&ntﬁéﬁéiﬁ'ﬁarts of s@Pior sai d

not or el ement” being sel ected froma rotor aV|ng magnet i c
circuit spabRECIBRERETAC fGigiRvd ts RRF having a yg r?%?“ﬂ%ﬁh@? ans and a

stator havi ferfom&firBOnalicait to said shaft carrier mounting means
with parts of said ferromagnetic circuit held in a fixed
5 radial disposition relative to said shaft carrier mounting
means to maintain substantial concentricity between said
desired parts of said ferromagnetic circuit and said shaft
carrier mounting means.
In a still further aspect the invention consists in an

10 electric motor comprising a motor element comprising a
stator according to the preceding paragraph, said stator
having electrical windings on the poles thereof and further
motor element comprising a rotor made according to the
preceding paragraph said motor having some of said

15 ferromagnetic circuit magnetized to a permanent magnet
state, a bearing housing attached to said stator, said
housing containing a distal bearing separated from a
proximal bearing, the outer surface of said proximal
bearing being mounted partly in said bearing housing and

20 partly in said shaft carrier mounting, a shaft in said’
bearings and said rotor being mounted on said shaft so that
on windings on the poles of said stator being energized
through an electronic commutating circuit magnetic coupling
occurs to cause said rotor to rotate.

25 In a still further aspect the invention consists in a
laundry machine having an outer casing, a water container
within said casing, a spin tub rotatable within said
container, an agitator mounted for agitation within said
spin tub, said agitator being operable to enable said

30 agitator alone to be agitated backwards and forwards or
said spin tub and said agitator to be rotated in a single
direction and spinning speed, said agitator being driven by
an electric motor according to the preceding paragraph,
said shaft driving said agitator and said bearing housing

35 being fixed to a lower part of said container.
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15 circuit including a set of poles adapted to receive

el ectrical w ndings thereon, said pol es being spaced radially from
a shdft carrier nounting nmeans thereof said met hod conprising the
steps of fixing the sel ected ferromagnetic circuit in a plastics

I njection noulding die, 20 sai d diethaving walls defining a cavity to
receive I njection noul ded plastics material, said walls including
wal | portions to define a part of the cavity into which

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

S invention as defined in the appended claims. The
disclosures and the descriptions herein are purely
illustrative and are not intended to be in any sense
limiting.

The invention consists in the foregoing and also

10 envisages constructions of which the following gives
examples only. :

One preferred form of the invention will now be
described with reference to the accompanying drawings in
which;

15 Figure 1 is a diagrammatic cross section of a laundry
machine constructed according to the invention,

Figure 2 is an enlarged diagram of the drive mechanism
forming part of the laundry machine of Figure 1,

Figure 3 is a plan view of a stator forming part of an

20 electric motor also shown in figures 1 and 2,

Figure 4 is a cross section of an assembled die
containing cavities in which a stator according to the
invention is moulded,

Figure 5 is a plan view of a part of the die shown in

25 Figure 4 and

Figure 6 is a cross section of an assembled die
containing cavities in which a rotor according to the
invention is moulded.

Referring to the drawings'a laundry machine 1 is

30 provided having an outer casing 2 and a container 3 which
in use contains water in which clothes are to be laundered.
The container 3 is preferably an injection moulding of a
plastics material having reinforcing ribs 4 and 5. The
ribs 4a and 5 support a bearing tube 6 preferably having a

s metal e.g. an aluminium alloy extrusion liner 8 moulded in
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- 2- plastics material is injected to formthe appropriate

sel ected shaft carrier nounting neans and injecting a pl astics
material into said die; to provide a plastics - moul di ng havi ng
embedlded therein said ferromagnetic 5 circuit; to formsaid shaft
carrier nounting neans and to foPm a web between said ferromagnetic
circuit and said

the tube 6 when the container 3 is being injection moulded.
The liner 8 is preferably shaped in plan to provide four
wings into which motor mounting screws 65 extend. Mounted
within the container 3 is a spin tub 4 having balancing
5 rings 9 and mounted within the spin tub is an agitator 7.
The agitator is mounted on and driven by a shaft 10 the
driving being effected by splines 11 engaging corresponding
parts 12 of the agitator. The described laundry machine
also includes a clutch arrangement operated by a float 15
10 which is shown in a lower engaging position on the left
hand side of the drawing and an upper disengaged position
as shown in the right'hand-sidé. ‘The operation of this
float in connecting and disconnecting the spin tub 4 from
the agitator 7 is fully described in European Patent
15 Specification No. 7301868.3 which specification is
incorporated herein by reference.
The shaft 13 is mounted in an upper distal bearing 20
(Figure 2) and a lower proximal bearing 21. The upper
bearing 20 is mounted within the bearing tube 6 and the two
20 bearings are separated by spacers 19 and 22. A seal 23 of
known form is provided to seal the shaft 13 from the
bearing tube 6.
The drive mechanism of the-laundry machine above
described includes an electric motor generally referenced
25 30 which in the preferred form is an inside out salient
pole electronically communitated motor (herein referred to
as an ECM). The ECM 30 is constructed according to the
invention as follows:
A ferromagnetic magnetisable member 31 (Figure 3) is
30 provided having salient poles 32, the poles 32 extending
outwardly from a yoke 29 and the poles 32 having pole faces
33 lying on an outer circumference. The stator member 31
is manufactured by punching the poles 32 and yoke 29 out of
a strip of electrical steel having a lightly insulated

35 surface and then curving the strip of steel on edge into a
This. Sheet Ha_s Been Replaced | THi‘S — =
(L




shaft carrier nounting neans said die holding desired parts of said
ferromagnetic circuit in a fixed radial disposition relative to
said shaft carrier nounting neans to maintain 10 subst anti al
concentricity between said desired parts of said ferromagnetic
circuit and said shaft carrier nounting6- nmeans. In a
further aspect the invention consists in a nethod of manufacturing
an electric notor conprising the steps of 15 taki ng a notor el ement
conprising a stator made by a net hod according to the preceding

paragraph, @be€imtbw a@1iCalrranged w:.!‘hngéiﬁ"géer?@ ddeL P £Ss ey eof and

taking a fq rther tor ef[enent conprising a rotor nade according to

the preceditying the light insylatian: FhererRarueingi d Th8 r omagneti ¢
circuit to &htinuows IRUTANER! woRgHCEoSERAE, tild AR d stator to a

ferromagnetic magnetisable member has an outside diameter

5 which is slightly larter than the preferred outside
diameter of the stator member 31 in it’s completed form.
The adjacent coils of steel are riveted together to
maintain the desired shape. The plan shape is shown in
Figure 3.

10 To provide a frame for the stator the stator member 31
is fitted in a space 24 of die 25.(Figure 4) with the pole
faces 33 a close fit against a faceizs.of a part of the
die. The outside diameter of statqr'member 31 is shaped
precisely by three sliding cones 71, spaced 120° apart,

15 which move radially toward the centre of bearing mounting
27 (Figure 5). A plastics material preferably a Dupont
Rynite FR543 plastics material is injected to encase the
stator member 31 with the exception of the pole faces 33 in
the plastics material. The position of the pole faces 33

20 is accurately determined by angled pins (not shown) and the
poles 32 are mounted over shaped portions 26 of the die as
may be seen in Figure 5. The die also includes provision
to provide a shaft carrier mounting comprising a bearing
mounting 27 in which the bearing 21 is later fitted to

25 carry the shaft 11. The die 25 has shaped cavities 37, 38,
39 and otherwise to provide the shape of the stator frame
as may be seen in Figure 2.

Referring now to that figure, the web 41 of the stator
frame connects the plastics moulded section 36 to the

30 bearing mounting 27. The web 41 has an annular shape
containing a V shape 42 between a frustum of a cone portion
47 directed in one direction to a further frustum of a cone
portion 48 directed away from the annular V shape 42
between the two portions 47 and 48. This shape has been

3s found satisfactory in that after the plastics material has
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beari ng housing containing a distal bearing separated from a

proxi mat bearing the outer surface of said proxinal beari ng bei ng
mounted partly in said shaft carrier nounting, nmounting a shaft in
sai & bearings and nmounting 25 said rotor on said shaft so that on the
w ndi ngs on said stator being emérgi zed through an el ectronic
comut ati on circuit occurs t cause said rotor to rotate.

In a further aspect the invention consists in a notor el enent of an
el ectric notor said notor el ement being 30 selected froma rotor

having a feymqRgbiecai A £haRge€din volume MiHIdfy dueomoa shaft carrier
nount i ng neans .t hereo st at.or havi a ferra Q%%hﬁ circuit
m Wi n

i ncl udi ng a‘@é‘ttré‘\":tm];l gr1'EdtS‘?)l Rlagtibpt IRt T 1 AT S S8R %, §i ngs

thereon sai dn changespoleshhpépgfspacesnpbeli af ytHe cmshageaf2 oarri er

rounting change of angle between the portions 47 and 48 rather than

5 varying the relative position of the bearing mounting 27

.and the encasement 36 which encases the stator member 31
which in particular is fixed in position by the engagement
of the pole faces 33 with the die face 28. The injection
moulding also covers the pole pieces except the faces

10 thereof with the plastics material giving electrical
insulation 45 to such pqle pieces. At a later stage, a
protective coéting is applied to the pole faces eg. by
spraying. '

The moulding produced also.provides terminal sockets

15 46. When the poles are wound the winding machinery places
tails of.winding wires automatically in the terminal
sockets 46 and external wiring connections of spade type
are then inserted in the sockets 46 giving a scraping
action on the winding wires placed in the sockets 46, the

20 insertion baring the tails of those wires and making
electrical connection as desired.

To provide a rotor for the motor having a plastics
rotor web and hub, a die is provided, and that die includes
removeable members 66 and 67 (Figure 6) which fits in a

25 further die part 68 and associated with the die parts 66
and 67 is a further male die part 69.

In use a series of pieces of magnetisable material
(herein referred to as magnets) are placed in an
unmagnetised condition in position in preparad slots (not

30 shown) in the removable piece 67 and one such magnet 1is
shown at 53 in Figure 6. The magnets are later magnetized
in a separate process to be permanently magnetized in the
known way. The material is preferably of the Neodymium
type. The magnets are held in place by friction, being a

35 reasonably tight fit in the slots or otherwise held
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neans thereof said notor el enment conprising a plastics

temporarily in position and a strip of lightly insulated
ferromagnetid material (steel) is then wound into a spiral
coil in a clock spring manner over the magnets and in
contact therewith until a suitable thickness is built up.
The steel is shown at 54 in Figures 2 and 6. In order to
resist forces acting during cooling of plastics web and hub
the rotor after moulding, adjacent turns of the steel are
fixed to each other préferably by the use of a suitable
adhesive such as Loctite 290. The magnets are then held in
a fixed position on the face of the removable die member §7
and the steel 54 is locKed into a substantially solid form
by the adhesive with the inner surfaces of the magnets each
maintained in a circumferential position. The die parts
are then assembled with the part 67 carrying the steel 54
and magnets 53 in position as shown in Figure 6. A
plastics material preferably Rynite 545 made by Dupont is
injected into the closed die parts.

In the preferred form for injection moulding both the
stator and the rotor, the plastics material is injected at
2909-3009C into the die parts which are maintained at

" 1109C. After injection, the die remains closed for about

15 seconds and the male and female die parts then
separated. Ejection pins then eject the moulded part
almost immediately. The plastics material encases the
steel and all of the surfaces of the magnets except the
face in contact with the die surface.

In the finished rotor, the web injected into space 58
of the die interconnects the'encased steel 54 and magnets
53 to hub 51. The web 52 is formed to a shape such and the
fixing of the steel and the magnets in the die is such that
distortion of the position of the hub relative to the
magnets and particularly concentricity are controlled
during cooling of the plastics material to die temperature,
we have found that an extended frustum of a cone shape of
the portion 52 passing through an annular change of

This Sheet Has Been Replaced

THIS SHEET Has BEEN
REPLAGED




i nj ection noul di ng havi ng enbedded therein parts of said

ferromagnetic circuit and having a web connecting said

ferromagnetic circuit to said shaft carrier nounting neans W th
parts of said ferromagnetic circuit held in a fixed 5 radi al

di sposition relative to said shaft carri8F nounting means to.

mai ntai n substantial concentricity between said desired parts of
said ferromagnetic circuit and said shaft carrier nmounting nmeans.
In a still further aspect the invention consists in an 1o electric

nDt or  CoNpr idgird@tRoADLHEr tRE EHESE GE"EH'éﬁdﬂlé% 55 v froff @h@r according to
t he precedlngppar%g%gg sal d st at havi ng el ectrical w ndings on

the poles tf f BPFRien 57 to thehtRrasiGFe M teSHpLi 4°n§nG2F6R8r nade
accordi ng t@hehfagnets andif €€66ll N PPd AJursRisdtieifactbay ig sags of said

respect. Thus the web 52 is formed to a shape which

3 resists distortion of the portion of the hub relative to
the permanent magnets and we have found that a cone shape
‘changing through a V shape to a cylinder is satisfac¢tory in
this respect.

Referring again to Figure 2 the hub 51 is held in place

10 on the shaft 11 by a screwed cap 56.. A useful adjunct to
the invention is the provision of é downwardly directed
short cylinder 60 on the stator member 52 and this co-acts
with an upstanding cylindrical member 61 on the rotor so
that should the seal 23 leak water will pass downwardly to

15 be expelled through apertures 62 in the rotor.

The number of poles in the stator and the rotor may be
varied but for example for a 42 pole stator 56 permanent
magnets are spaced equi-distantly on the rotor.

The lower end of the shaft 11 has a splined portion 50

20 and the hub 51 of the rotor is mounted on this splined
portion. )

During assembly the bearing 21 is placed with its outer
race partly in the bearing mounting 27 and partly in the
extruded liner 8.

25 The above construction has the advantage that an
electric motor may be made by a plastics injection process
in which in particular the bearing 21 maintains its
concentricity relative to the pole faces 33 and thus
enables a motor to be produced very quickly and very

30 easily. Also the mounting of the tube 6 in the injection
moulding of the outer container 3 enables the shaft 11 to
be mounted quickly and readily. The whole arrangement has
the advantage that the motor may be dismounted quickly and
easily by undoing the cap 56, removing the rotor and then
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15 ferromagnetic circuit magneti zed to a pernanent magnet

state, a.bearing housing attached to said stator, said housi ng
containing a distal bearing separated froma proxi mal bearing, the
outer surface of said proxinal bearing eing mounted partly in said
beari ng housing and 20 partly in saildshaft carrier nounting, a shaft
in said bearings and said rotor being nounted on said shaft so that
wi ndi ngs on the poles of said stator being energized through an el ectron
comuni cating circuit magnetic coupling occurs to cause said rotor
to rotate. dhdoing scréwsasSisd |tidd IRy mRRCayh®el Areppean f?z@ﬁiSitﬁbs in a

vy ToCULES BV Al PP e Sheiing G LA, poprigP
nount ed f or reglaaedoinf wiedess sy d
Although the preferred form of the invention has been
5 described in relation to a laundry machine in which the
shaft 11 drives an agitator it will be apparent that the
invention particularly though not solely the method of
manufacturing the motor frame will be applicable to other
drives where a pair of bearings rotatably support not only
10 the motor rotor but also a rotatable part of a machine of
which the motor and drive form parts. o
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spin tub, said agitator being operable to enable said 30 agltator al one

to be agi,tated backwards and forwards or sai dlhighest Hag BecaRdplar
agitator to be rotated in a single directlon a eed,
sai d agitator being driven by an electric noto t he
precedi ng paragraph, sai d shaft "driving said agitator and said
beari ng ho%ﬁé¥h§5 being fixed to a |lower part of said container.

1. A clothes washing machine (1) including a cabinet (2), a
stationary water container (3) having a base and a side wall
- mounted in the cabinet; a perforated spin tub (4) within said
5 container and a vertical axis agitator (7) within said spin tub
characterised in that:
said base incorporates a plurality of downwardly extending
ribs (4a, 5); )
a bearing tube (6) is mounted in said base supported by
10 said ribs (4a, 5)
a pair of vertically spaced bearings (20, 21) are mounted
in said bearing tube (6);
a vertical shaft (10) is rotatably mounted in said
bearings;
15 a seal (23) extends betwen said shaft (10) and said tube
(6) above said bearings (20, 21);
said agitator (7) is mounted on said shaft (10) for
rotation therewith;
spin tub bearing means are mounted on said shaft for
20 rotatably supporting said spin tub on said shaft;
a drive system for said machine comprises an electric motor
(30) having a stator (31) and a rotor (52) and drive means
including said vertical shaft (10) to rotatably oscillate said
agitator (7) to rotate said spin tub (4) and said agitator (7)
25 together in one direction;
said stator (31) of said motor is fixed to said container
(3) and said rotor (52) is fixed to said shaft (10) in a manner
so that said spaced bearings (20, 21) act as bearings providing
relative rotation of said stator and rotor of said electric
30 motor; and )
interconnecting means are provided between said spin tub
and said agitator which on appropriate operation interconnect
said spin tub (4) and said agitator (7) for rotation together
in one direction by said shaft (10) to produce a spin action
35 and disconnect said spin tub (4) from said agitator (7) so that
only said agitator (7) is rotatably oscillated by rotating
oscillation of said rotor (52) to produce a washlng action.
2. A clothes washing machine as claimed in claim 1 wherein:

RN T AR




-4- To those skilled in the art to which t hetnvention

rel ates, many changes in construction and w dely differin%"ll""""l“"""l"u"
t

enbodi ments and applications of the invention will sugges

t hensel ves wi t hout departing fromthe scope of the 5 i‘nvént ton" as®
defined in the appended clainms. The -~ 2 di scl osures and the
descrlptlons herein are purely illustrative and are not intended to

be in any sBedkding havingian m@dersurface thergoRh@i on consists in the
foregoi ng and ak§9d ribs (4a, 5) are integral with said moulding on said

undersurface thereof.
3. A clothes washing machine as claimed in either one of
5 claims 1 or 2 wherein:
said bearing tube (6) comprises a boss moulded integrally
with said container;
a metal insert (8) is moulded into said boss; and
said spaced bearings (20, 21) are mounted in said metal
10 insert (8).
4. A clothes washing machine as claimed in any one of claims
1 to 3 wherein said spin tub (4) comprises;
a lower part and an upper part defining an opening;
a moulded balance ring (9) forming part of said lower part
15 and having a radially outer face;
a cylinder fixed to said radially outer face of said
balance ring; and
a further balance ring (9) fixed to said upper part of said
cylinder.
20 5. A clothes washing machine as claimed in any one claims 1
to 4 wherein;
said spin tub includes an air chamber (15) and part of said
interconnecting means;
a co-acting part of said interconnecting means comprises
25 a part of said agitator mounted on said shaft, the construction
and arrangement being such that when said container (3) is
empty or substantially empty of cleaning liquid said
interconnecting means connects said spin tub (4) to said
vertical shaft (10) so that said spin tub and said agitator are
30 both rotated by said vertical shaft and when a predetermined
amount of cleaning liquid is in said container (3) said air
chamber (15) raies said spin tub to float in said liquid and
disconnect said part of said interconnecting means from said
co-acting part so that only the agitator is driven by said
35 electric motor (30) through said drive shaft.
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10 envi sages constructions of which the follow ng gives exanpl es

only. - One preferred formof the invention wll now be

described with reference to the acconpanyi ng drawi ngs in whi ch; 15
Figwre 1 is a diagrammtic cross section of a |aundry machi ne
constructed according to the invention,_;_ Figure 2 is an enl arged
di agram of the drive nechani sm formng part of the |aundry machi ne
of Figure 1, Figure 3 is a plan V|em10f a stator formng part of
an 20 el ectric notor al scaeReins NE Tl DX Figure 4
IS a cross section of an assenbled die containing cavities in which

a stator according to the I nvasgtraeri S noul ded,

An electric motor (30) stator (31) and rotor (51 to 55) are made by
holding magnetic elements (32, 53) thereof in position in dies (25; 66 to 69)
and injecting a plastics material into the dies to provide bearing carrier
mountings (27, 51) substantially concentric with the pole faces (33) of the
stator (31) and poles (53) of the rotor. The motor is completed by providing
a bearing (21) in the stator bearing carrier mounting (27) and a shaft (13)
in the rotor bearing carrier mounting (51), the shaft running also in a
further bearing mounting tube (8). The motor and drive so made is mounted to
drive an agitator (7) and spin tub (4) of a laundry machine (1).

[Figure 1 is suggested for publication]

This Sheet Has Been Replace

[T




Figure 5is a plan view of a part of the die showm in 25 Figure 4 and

Figure 6.is a cross section of an assenbled die containing cavities
in which a rotor according to the i nvention is noul ded.

Referring to the drawings a |laundry nmachine 1 is 30 provi ded having an
outer ,casing 2 and a container 3 which I n use contains water in

whi ch clothes are to be | aunder ed. The container 3 is preferably an
i njection nmoul ding of a pl astics material having reinforcing ribs—4
and 5. The ri bs 4a

I on

a 35 metal e.g. an al um ni

3z

/
4‘1‘\\
7
-1/
10— 2
9
r/q /5 | & 11
L Pl -
, 207 22 f
| Zhe 2
}
é-‘40 I Tﬂf
/ -
30
L( Y

he Qngﬁﬁ % pr efﬁfs%héemmvenmgpnaced

[ THIS SHEET HAS giin ]
REPLACED ‘



the tube 6 when the container 3 is being injection noul ded.

liner 8 is preferably shaped in plan to provide four
whi ch not or nmounting screws 65 extend. Munted
3 isa spin tub 4 having bal ancing
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5 | rings 9 and nounted within the spin tub is an agitator 7.
The agitator is nounted on and driven by a shaft 10 the driving
bei ng effected by splines 11 engagi ng correspondi ng parts 12 of the

agibato[I‘The descri bed | aundry machi ne al so includes a clutch
which is shown in a | ower

arrangenent operated by a float 15 10
engagi ng position on the |eft hand side of the drawi ng and an upper
as shown in the right hand side. The operation

di sengaged position

of this float in connecting and di sconnecting the spin tub 4 from
the agitator 7 is fully described in Eurdpean Patent 15 Speci fication
No. 7301868. 3 whi ch fped¢tf QN 1S I ncor porated herein by
reference. The” shaft’ 118> sy al bearing
20 (Figure al X hk ppgr
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bearing 20 is nounted within the bearing tube 6 and the two 20 beari ngs

are separated by spacers 19 and 22. A seal 23 of known formis
provi ded to seal the shaft 13 fromthe beari ng tube 6.

The :dri ve nmechani sm of the |aundry machi ne above descri bed incl udes
an electric notor generally referenced 25 30 which in the preferred
formis an inside out salient pol e electronically conmmunitated
notor (herein referred to as an ECM. The ECM 30 is constructed
according to the i nvention as foll ows: A ferromagnetic
magnet i sabl e nmenber 31 (Figure 3) is 30 provi ded having salient poles
32, the poles 32 extending outwardly froma yoke 29 and the poles 32
havi ng pol e faces 33 lying on ouper circunference. The stator
nmenber 31 /E?E7UE;
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I s manufactured by punching the poles 32 and yoke 29 out of a strip
of electrical steel having a lightly insulated 35 surface and then

curving the strip of steel on edge into a
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continuous helix arranged with adjacent coils of steel
| i ght _i:nsul ation thereon touching. The
that the resulting
di anmeter 5
di aneter of the stator
adj acent coils of steel
shape.
frame for the stator the stator
die 25 (Figure 4) with the pole
28 of a part of the

are riveted together to
The plan shape is shown in Figure 3. 10
menber 31

Washing Machine Motor Drive

maxing the
ncet solely for use as a source

3 lauvadry machine.

It is an object of the present invention

]
in

cr

ric motor and/or a2 machine

3
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and/er a method of making the same

-
[
fw
n
ot

provide the public with a

conti nuous helix
ferromagneti ¢ nmagneti sabl e nmenber
which is slightly larter than the preferred outside
menber 31 in it's conpleted form

havﬁk@ ﬁ@ L

i's wound so
has an outsi de

The
mai ntain the desired
To provide a

is fitted ina space 24 of

1
ta electric motors and/or
crs and/or metieds of

rticularly though

10 Accordingly in one aspect the ianventicn consists in a
. ¥

mezlod of
mozor said motor a2lsment being selsctad
& farromagnetic circuit speced radi a‘lf

mounting means and a stator havi
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izzult including a set of poles acdapted to
~indings ther=on
raclally £rom a shatc
mezled comprising the

20 sald dis
A
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die. The outside dianmeter of stator nenber 31 is shaped preci sely by

three sliding cones 71, spaced 120[err] apart, 15 vfhingm_ aéirg
toward the centre of bearing nounting 27 (Figurg S FTT
material preferably a Dupont Rynite FR543 pl astifcy 2@ erial is
injected to encase the stator nemer 31 with thd Tx [é & 1986 the
pole faces 33 in the plastics material. The posiitiian_of the pol
faces 33 20 is accurately determ ned by angled pin$ (not shown) and {t he
pol es 32 are nmounted over shaped portions 26 of the die—as my_ b

seen in Figplesticshradeeial sis iicledded poofbsmoBhe approrbmv' grovi de a shaft
boar i ng 21 PELFRTSE Prefbd 1o oe mooneanp, menBboRar: 2icct i e 25" has
shaped cavi pilest3Zs 88terial in®0 said diberwosprbovipeori pbastiecshape of the
stator fra”ﬁouldinq having embedded therein said ferromagnetic
5 circuit; to form said shaft carrier mounting means and to
form a web between said ferromagnetic circuit and said
shaft carrier mounting means said die holding desired parts
of said ferromagnetic circuit in a fixed radial disposition
relative to said shaft carrier mounting means to maintain
1¢ substantial concentricity between said desired parts of
said ferromagnetic circuit and said shaft carrier mounting
means .
In a further aspect the invention consists in a method

of manufacturing an electric motor comprising the steps of

=

[
wn
cr

ing a motor element comprising a stator made by a method

f)

according to the oracedinq paragraph, placing electrical

ndings on the poles thersof and taking & further motor

[}
1]

lement comprising a rotor made according to the praceding

ragraph magnetizing part of said ferromagnetic circuit to

0

20

fv

permanent magnet state, attaching said stator to a
bearing housing containing a distal bearing separated from
a proximal bearing the outer surface of said proximal
bearing being mounted partly in said shaft carrier
mounting, mounting a shaft in said bearings and mounting

25 salid rotor on said shaft so that on the windings on said
stater being energized through an electronic commutation
circuit occurs to cause said rotor to rotats.

In @ further aspect the invention ccnsists in a motor

nt of an electric motor sald motor element being

w
| Sad
1]
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rotor haVan a ferromagnetic circuit spaced

D
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sha carrier mounting means therecf and a
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erromagnetic circuit including a set of

H
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o
les adapted to receive electrical windings therson said
s paced radially from a shaft carrier mounting

s
of said motor element comprising a plastics
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as may be seen in Figure 2. Referring now to |t the
nﬁﬁ'?ld‘@éﬁgaus

web 41:of the stator frame connects the plastics HERT 3
to*the 30 beari ng nmounting 27. The web 41 has an afjniil ar shape
containing a V shape“42 between a frustumof a cone por{ipnQs SEP'ﬂ@Z
directed in one direction to a further #3ustumof a con portron 48
directed away fromthe annul ar V shape 42 bet wee an
47 and 48. This shape has been 35 found satisfactory _in that after tge

pl astics material has
injection moulding having embedded therein parts of said

farromagnetic circuit and having a web connecting said
ferromagnetic circuit to said shaft carrier mounting means
with parts of said ferromagnetic circuit held in a fixed

S radial disposition relative to said shaft carrier mounting
means to. maintain substantial concentricity between said
desired parts of said ferromagnetic circuit and said shaft
carrier mounting means.

In a still further aspect the invention consists in an

10 electric motor comprising a motor element comprising a
stator according to the preceding paragraph, said stator
having electrical windings on the poles thereof and further
motor element comprising a rotor made according to the
preceding paragraph said motor having some of said

15 ferromagnetic circuit magnetized to a permanent magnet
state, a bearing housing attached to said stator, said
housing containing a distal bearing separated from a
proximal bearing, the outer surface of said proximal
bearing being mounted partly in said bearing housing and

20 partly in said shaft carrier mounting, a shaft in said’
bearings and said rotor being mounted on said shaft so that
cn windings on the poles of said stator being energized
through ah electronic commutating circuit magnetic coupling
occurs to cause said rotor to rotate.

25 In a still further aspect the invention consists in a
laundry machine having an outer casing, a water container
within said casing, a spin tub rotatable within said
container, an agitator mounted for agitation within said
soin tub, said agitator being operable to enable said

30 agitator alone to be agitated backwards and forwards or
said spin tub and said agitator to be rotated in a single
direction and spinning speed, said agitator being driven by
an electric motor according to the preceding paragraph,
said shaft driving said agitator and said bearing housing

35 being fixed to a lower part of said container.
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changes of shape, for exanple, of the V shape 42 or chamge—gf
bet ween the portions 47 and 48 rather than 5 VAryi | at
position of the bearing nmounting 27 -4- and the an:a@%%§%?'@§6mk
encases the stator nenber 31

10

15

20

30

s

been injected any changes in vol une thereef—due_tq
contraction of the plastics material while cooling rgsBERLACEMENT SHEFT

i\
i d

.To those skilled in the art to which the invention

relates, many changes in construction and widely differing

embogiments and applications of the invention will suggest

themselves without departing from the scope of the
invention as defined in the appeﬁded claims. The
disclosures and the descriptions her=in are purel
illustrative and are not intended to be in any sense
limiting.

The invention consists in the foregoing and also
envisages constructions of which the following gives
examples only. |

One preferred form of the invention will now be

described with reference to the accompanying drawings in

which;

Figure 1l is a diagrammatic cross section of a laundry

machine constructed according to the invention,

Figure 2 is an enlarged diagram of the drive mechanism

forming part of the laundry machine of Figure 1,

Figure 3 is a plan view of a stator forming part of an

2lectric motor also shown in figures 1 and 2,
Figure ¢ is a cross section of an assembled die
containing cavities in which a stator according to the

invention is moulded,

Figure 5 is a plan view of a part of the die shown in

Figure 4 and

Figure 6 is a cross section of an assembled die
containing cavities in which a rotor according to the
invantion is moulded.

Referring to the drawings a laundry machine 1 is

orovided having an outer casing 2 and a container 3 which

in use contains water in which clothes are to be laundered.

The container 3 is preferably an injection moulding of a
plastics material having reinforcing ribs ¢ and S. The
ribs 4a and 5 support a bearing tube 6 preferably having a

metel e.g. an aluminium alloy extrusion liner 8 moulded in

angl e



which in particular is fixed in position by the eng qﬂ?ﬁ&%@mNa
i

t he

$0

cs
At a
5 eg.

Ni nery

pole faces 33 with the die face 28. The injection | S
covers the pole pieces except the faces 10 t her gof} with the pl ast
mat eri al giving el ectr.ical i nsul ation 45 to {sychQBoSEP rpgses.
| at er stage, a protective coatrﬁg'is applied tjo the pole fage
by sprayi ng. The noul di ng producdd & '

term nal sockets 15 46. Wien the poles are wourld_the_w ndi ng nmac
pl aces tails of winding wires automatically in the term nal

sockets 46 shd txberfarhan riheg comtadoeirodsisf bepageinjgrtion mouldgde t hen
inserted in e s; 4 YA LN | w ndi n
EBIQnJ.?ﬁé? 4 S; ¢ Fbr@%ﬁ%ﬁg 3858811 9n plan to ggﬁé@fhé)rf&dle g

Wi res place e socket's I'ns I on ring the tatls
t hose wireswafdsmkEagvhich motor mounting screws 65 extend. Mounted

within the container 3 is a spin tub 4 having balancing
rings 9 and mounted within the spin tub is an agitator 7.

w

The agitator is mounted on and driven by a shaft 10 the
driving being effected by splines 1l engaging corresponding
parts 12 of the agitator. The described laundry machine
also includes a clutch arrangement operated by a £float 15
10 which is shown in a lower engading position on the left
hand side of the drawing and an upper disengaged position
as shown in the right hand side. The operation of this
float in connecting and disconnecting the spin tub 4 from
the agitator 7 is fully described in European Patent
15 Specification No. 7301868.3 which specification is
incorporated herein by reference.
The shaft 13 is mounted in an upper distal bearing 20
(Figure 2) and a lower proximal bearing 21. The upper
bearing 20 is mounted within the bearing tube 6 and the two
20 bearings are separated by spacers 19 and 22. A seal 23 of
known form is provided to seal the shaft 13 from the
bearing tube 6.
The drive mechanism of the laundry machine above
described includes an electric motor generally referenced
25 30 which in the preferred form is an inside out salient
pole electronically communitated motor (herein referred to
as an ECM). The ECM 30 is constructed according to the
invention as follows:
A ferromagnetic magnetisable member 31 (Figure 3) is
30 provided having salient poles 32, the poles 32 extending
cutwardly from a yoke 29 and the poles 32 having pole faces
33 lying on an outer circumference. The stator member 31
is manufactured by punching the poles 32 and yoke 29 out of
a strip of electrical steel having a lightly insulated
35 surface and then curving the strip of steel on edge into a

of



el ectrical connection as desired. + To provyide a rotor for the

not or having a plastics rotor web and hub, a dRﬂ%ﬁEEHE .- and

t hat di e incl udes renmoveabl e nmenbers 66 and ¢7 ani ch fits
in a 25 further die part 68 and associated with{the die parts g6

and 67 is a further male die part 69. -6- Infube G5 | ©980f| (i eces

of magneti sable materi al (herein referred t magnets) arje |pl aced
in an unmagneti sed condition in position in} prepared sl otsS (npot 30

shown) in the renpvable piece 67 and one such magnet—s shownjat 53

in Figure GondteyRaneled i3/ gr!cé‘hgﬁd”@%ﬁta&i&cent coild) £ SARaIate process

to be permanently nmagnetize own way. The material is
pref erabl y Mvine fNeodyghgminsulatipgpeheqeen nspdhtisi@re W8 d in pl ace by

friction, hedi€irfuous helix is wound so that the resulting
ferromagnetic magnetisable member has an outside diameter

-5 which is slightly larter than the preferred outside
diameter of the stator member 31 in it‘s completed form.
The adjacent coils of steel are riveted together to
maintain the desired shape. The'plan shape is shown in
Figure 3. '

10 To provide a frame for the stator the stator member 31
is fitted in a space 24 of die 25 (Figure 4) with the pole
faces 33 a close fit against a face 28 of a part of the
die. The outside diameter of statqr.member 31 is shaped
precisely by three sliding cones 71, spaced 1200 apart,

15 which move radially toward the centre of bearing mounting
27 (Figure S5). A plastics material preferably a Dupont
Rynite FRS43 plastics material is injected to encase the
stator member 31 with the exception of the pole faces 33 in
the plastics material. The position of the pole faces 33

20 is accurately determined by angled pins (not shown) and the
poles 32 are mounted over shaped portions 26 of the die as
may be seen in Figure S. The die also includes provision
to providé a shaft carrier mounting comprising a bearing
mounting 27 in which the bearing 21 is later fitted to

25 carry the shaft 11. The die 25 has shaped cavities 37, 38,
33 and otherwise to provide the shape of the stator frame
as may be seen in Figure 2. _

Referring now to that figure, the web 41 of the stator
frame connects the plastics moulded section 36 to the

30 bearing mounting 27. The web 41 has an annular shape
contéining a V shape 42 between a frustum of a cone portion
47 directed in one direction to a further frustum of a cone
portion 48 directed away from the annular V shape 42
between the two portions 47 and 48. This shape has been

35 found satisfactory in that after the plastics material has
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reasonably tight fit in the slots or otherw ﬁPDmWEVTSHFL?
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been injected any changes in volume thereof due to
contraction of the plastics material while cooling result
in changes of shape, for example, of the V shape 42 or
change of angle between the portions 47 and 48 rather than
varying the relative position of the bearing mounting 27
and the encasement 36 which encases the stator member 31
which in particular is fixed in position by the engagement
of the pole faces 33 with the die face 28. The injection
moulding also covers the pole pieces except the faces
thereof with the plastics material giving electrical
insulation 45 to such pole pieces. At a later stage, a
rotective coating is applied to the pole faces eg. by
spraying.

The moulding produced also'provides terminal sockets
46. When the poles are wound the winding machinery places
tails of.winding wires automatically in the terminal
sockets 46 and external wiring connections of spade type

re then inserted in the sockets 46 giving a scraping
action on the winding wires placed in the sockets 46, the
insertion baring the tails of those wires and making
electrical connection as desired.

To provide a rotor for the motor having a plastics
rotor web and hub, a die is provided, and that die includes
ramoveable members 66 and 67 (Figure 6) which fits in a
further die part 68 and associated with the die parts 66
and 67 is a further male die part 69.

In use a series of pieces of magnetisable material
(herein referred to as magnets) are placed in an
unmagnetised condition in position in prepared slots (not
shown) in the removable piece 67 and one such magnet is
shown at 53 in Figure 6. The magnets are later magnetized
in a separate process to be permanently magnetized in the
known way. The material is preferably of the Neodymium
type. The magnets are held in place by friction, being a
reasonably tight fit in the slots or otherwise held



tenporarily in position and a strip of lightly insulated

ferromagnetic material (steel) is then wound int
cl bck spring manner over the magnets and in REPDACEMENT HEHES
| s—strowm—at 54}i h Fi gures

a suitable thickness'is built up. 5 The st eel Z
2 and 6. In order to resist fore&s actin ur | hi1g1 Of
pl astics web and hub the rotor after noul dj ,bggﬁgggﬁ?gtlrns of the
steel are fixed to each other preferably by bhe use of—a—duiltable
adhesi ve such as Loctite 290. The nagnets are theh held in 10 fixed

v in atd€ steel 54
e.adhesive.with the

position onckhgotace1pf ik hﬁ‘oéﬂ%’r@tﬂrﬁi d APt

is locked into a substantially solid form, gy tg . \

i nner surf ac85TOMAPREEARGRRTRL b r(steel) igyithes WeYRAn L1 8 fciRtETenti al
position. Thkeidi enparé&sock sprimf éndMirir asanihedmaghbtshengait 67 carrying
the steel 5éontact therewith until a suitable thickness is built up.
5 The steel is shown at $4 in Figures 2 and 6. In order to

resist forces acting during cooling of plastics web and hub

q

the rotor after moulding, adjacent turns of the steel are
fixed to each other preferably by the use of a suitable
adhesive such as Loctite 290. The magnets are then held in
10 a fixed position on the face of the removable die member 67
and the steel 54 is locked into a substantially solid form
by the adhesive with the inner surfaces of the magnets each
maintained in a ciicumferential position. The die parts
are then assembled with the part 67 carrying the steel 54

15 and magnets S3 in position as shown in Figure 6. A
plastics material preferably Rynite 545 made by Dupont is
injected into the closed die parts.

In the preferred form for injection moulding both the
stator and the rotor, the plastics material is injected at

20 290°-300°C into the die parts which are maintained at

' 1109C. After injection, the die remains closed for about
L5 seconds and the male and female die parts then
separated. Ejection pins then eject the moulded part
almost immediately. The plastics material encases the

25 steel and all of the surfaces of the magnets except the
face in contact with the die surface.

In the finished rotor, the web injected into space 58
of the die interconnects the encased steel 54 and magnets
53 to hub S1. The web 52 is formed to a shape such and the
30 fixing of the steel and the magnets in the die is such that

distortion of the position of the hub relative to the

magnets and particularly concentricity are controlled

during cooling of the plastics mdterial to die temperature,

we have found that an extended frustum of a cone shape of
35 the portion 352 passing through an annular change of



15 and magnets 53 in position as shown in Figure 6. A pl astics
materi al preferably Rynite 545 made by Dupont is H—eet o the

closed die parts. In the preferred forrh BgFLACﬁMéﬁiTI&DﬁEﬁD | di ng
both the stator and the rotor, the plastic terralr TS ected at
20 290[err]-300[err]Cinto the die p3akrts mhic% r e
110[err]C. After injection, the die remains close Q3gg%ﬂi%kﬁ 15
seconds and the nale and fenale die parts then Ejlecti on
pins then eject ‘the noul ded part aInDst i mredi ately. The pl dstics

material encasARdiBA 83 the BASE! oM Aldnfad N SUTEACPE Y the—mgnet s

except the face in contact e surface. In the
fini shed rotHLindkdcadpprrféened’i #e otk plaBeics matergfalt 48 @nsasing

i nt er connectthd kRagnaeasaddskestl SHa s KLdRIMRIRI satisfactory in this
respect. Thus the wep 52 is formed to a shape which
3 resists distortion of the portion of the hub relative to
the permanent magnets and we have found that a cone shape
changing through a V shape to a cylinder is satisfactory in
this respect.

Referring again to Figure 2 the hub 51 is held in place

10 on the shaft 11 by a screwed cap 56.. A useful adjunct to
the invention is the provision of é downwardly directed
short cylinder 60 on the stator member 52 and this co-acts
with an upstanding cylindrical member 61 on the rotor so
that should the seal 23 leak water will pass downwardly to

15 be expelled through apertures 62 in the rotor.

The number of poles in the stator and the rotor may be
varied but for example for a 42 pole stator 56 permanent
magnets are spaced equi-distantly on the rotor.

The lower end of the shaft 11 has a splined portion 50

20 and the hub 51 of the rotor is mounted on this splined
portion. ‘

During assembly the bearing 21 is placed with its outer
race part Y in the bearing mounting 27 and partly in the
extruded liner 8.

25 The above construction has the advantage that an
electric motor may be made by a plastics injection process
in which in particular the bearing 21 maintains its
concentricity relative to the pole faces 33 and thus
enables a motor to be produced very quickiy and very

30 easily. Also the mounting of the tube 6 in the injection
moulding of the outer container 3 enables the shaft 11 to
be mounted quickly and readily. The whole arrangement has
the advantage that the motor may be dismounted quickly and
easily by undoing the cap 56, removing the rotor and then



53 to hub 51. The web 52 is fornmed to a shape such the 30 fixing of
the steel and the nagnets in the die is such that REPLALERMERT L of the
position of the hub relative to the magnets gn HarfﬁguﬁéyﬁgT
concentricity are controlled during cooling gf |the p$€§tics e eri al
to die tenperature, we have foundl@hat an ext|erjde@d S {986 of B cone
shape of 35 the portion 52 passing through an arnylar_change of

undoing screws 65 so that the motor may be dropped from the
tube 6. The shaft may then be withdrawn and the bearings
replaced if necessary.
Although the preferred form of the invention has been
5 described in relation to a laundry machine in which the
shaft 11 drives an agitator it will be apparent that the
invention particularly though not solely the method of
manufacturing the motor frame will be applicable to other
drives where a pair of bearings rotatably support not only
10 the motor rotor but also a rotatable part of a machine of

which the motor and drive form parts.
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- 9- di reett+on-of the—base of an annular 55 V fromthe
cylindrical portionqpd ﬁggapge PRagtdics material 43 — | the
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the web 52 is forned ch 5 residtq distortion of fhe
portion of the hub r - tthe- per mangnt] rGrE&ER 1ea%d |ve| hav
found that a cone shape changlng t hr ough 4 shape to a cyljnde
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this respect.

1. A clothes washing machine (1) including-a-cahinet (2}) a

stationary water container (3) having a base and a side wall
mounted in the cabinet; a perforated spin tub (4) within said

container and a vertical axis agitator (7) within said spin tub

characterised in that:

said base 1ncorporates a plurality of downwardly extending
ribs (4a, 5);

a bearing tube (6) is mounted in said base supported by
said ribs (4a, 5)

a pair of vertically spaced bearings (20, 21) are mounted
in said bearing tube (6§);

a vertical shaft (10) is rotatably mounted in said
bearings;

a seal (23) extends betwen said shaft (10) and said tube
(6) above said bearings (20, 21);

said agitator (7) is mounted on said shaft (10) for
rotation therewith;

spin tub bearing means are mounted on said shaft for
rotatably supporting said spin tub on said shaft;

a drive system for said machine comprises an electric motor
(30) having a stator (31) and a rotor (52) and drive means
including said vertical shaft (10) to rotatably oscillate said
agitator (7) to rotate said spin tub (4) and said agitator (7)
together in one direction;

said stator (31) of said motor is fixed to said container
(3) and said rotor (52) is fixed to said shaft (10} in a manner
so that said spaced bearings (20, 21) act as bearings providing
relative rotation of said stator and rotor of said electric
motor; and

interconnecting means are provided between said spin tub
and said agitator which on appropriate operation interconnect
said spin tub (4) and said agitator (7) for rotation together
in one direction by said shaft (10) to produce a spin action
and disconnect said spin tub (4) from said agitator (7) so that
only said agitator (7) is rotatably oscillated by rotating
oscillation of said rotor (52) to produce a washing action.
2. A clothes washing machine as claimed in claih 1 wherein:

R O QD
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Ref erri ng agai n—te—Fi-gure—2-the—hub 51 is held in plac¢ REPLACEMBMI SHEE&Haf t
11 by :a screwed capu liggadj unct to theti pvention s e
provi sion of a doﬂmﬁﬂmamﬂnﬂmu short cylind 68)9%qmﬁg§%atcr

menber 52 and this*co-agts* s =+ with an upstanding c ndr1ca gqr 161

i
;
I

on the rotor so t hat shoul d the sttt 23 | eak wa} el—witd+—pass—
n the rotor.

downwar dl y to#ﬁ% h b? exgelleg througha?ﬁ;tures 62

The nunber TH4551"8s "N 1P He2Bt UROPT SR 4FR ThATGO R e vartedt—but

for exanple forsaiddZipel ¢4al,abprabé pefaPreEintwvith said a@uadingr enspacad

equi-dista@Hd%rggﬁEggerghggﬁaf The | ower end of the shaft 11 has a
rtion

spl i ned po the hub 51 of the rotor is nmounted on this
spl i ned 3. Moriovres washing mabhinag assseldimed hénbedtineg Zine sofl aced

With its oWi@ling 1 or 2 wherein:
saiq_bearing tube (6) comprises a boss moulded integrally

\V

with said container;
a metal insert (8) is moulded into said boss; and
said spaced bearings (20, 21) are mounted in said metal
10 insert (8).
4. A clothes washing machine as claimed in any one of claims
1 to 3 wherein said spin tub (4) comprises;
@ lower part and an upper part defining an opening;
a moulded balance ring (9) forming part of said lower part
15 and having a radially outer face;
a cylinder fixed to said radially outer face of said
balance ring; and
a further balance ring {9) fixed to said upper part of said
cylinder.
20 5. A clothes washing machine as claimed in any one claims 1
to 4 wherein;
said spin tub includes an air chamber (15) and part of said
interconnecting means;
& co-acting part of said interconnecting means comprises
25 a part of 'said agitator mounted on said shaft, the construction
and arrangement being such that when said container (3) is
empty or substantially empty of cleaning 1liquid said
interconnecting means connects said spin tub (4) to said
vertical shaft (10) so that said spin tub and said agitator are
30 both rotated by said vertical shaft and when a predetermined
amount of cleaning liquid is in said container (3f said air
chamber (15) raies said spin tub to float in said liquid and
disconnect said part of said interconnecting means from said
co-acting part so that only the agitator is driven by said
35 electric motor (30) through said drive shaft.
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race partly in the bearing nounting 27 and partly in the ext ruded

liner 8. 25 The above construction has the advantage that an

el ectric notor may be nmade by a plastics injection pro ) ch

in particular the bearing 21 maintains its conc ﬁ@L@PE@EMBFQ vg to
the pole faces 33 and thus enables a notor to b roduced very

qui ckly and very 30 easily. Also fhe nounting of the OEHSER 994t hhe

i nj ection nmoul di ng of the outer conta|ner 3 enaplles the shaft 11jto

be nounted quickly and readi I £ {0 ; The

advant age that the notor nay be dlsnDunted qui ckly an easily by

undoi ng the cap 56, renoving the rotQr..anck then

An electric motor (30) stator (31) and rotor (51 to 55) are made by
holding magnetic elements (32, 53) thereof in position in dies (25; 66 to 69)
and injecting a plastics material into the dies to provide bearing carrier
mountings (27, 51) substantially concentric with the pole faces (33) of the
stator (31) and poles (53) of the rotor. The motor is completed by providing
a bearing (21) in the stator bearing carrier mounting (27) and a shaft (13)
in the rotor bearing carrier mounting (51), the shaft running also in a
further bearing mounting tube (8). The motor and drive so made is mounted to
drive an agitator (7) and spin tub (4) of a laundry machine (1).

[Figure 1 is suggested for publication]
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undoi ng screws 65 so that the notor may be dropped fromthe tube 6. The
shaft ymay then be withdrawn and the bearings replaced if necessary.

Al t hough the preferred formof the invention has been described jn relation
to a laundry machine in which the shaft 11 dri e Ttiwi |l be
apparent that the invention particularly thougnéﬁg?ﬂﬁgﬁgig ?ﬁ%wnuthod of
manuf acturing the notor frane will be applicable to other drivésjiwhere a
pair of bearings rotatably support not o t he t oS 86Po19%butl &l so a
rotatable part of a nmachine of which the notor pnfg drive form_pants.

The features disclosed in the foregoing descriptyion, 1n the folldw ng

clainms and/or in the acconpanying )
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dfawnngs may, both separately and in any conbination thereof, be material
for realising the invention in diverse forns thereof,

e REPLACEMENT SHEET |

0% SEP 1996

;i

2

Q l—

P |
/.il/‘ N |

|
}

]
PO mnn b
|
!
|

\\\ L
/A \Q§§§ Nt i !
i

\&'
oHE

G
\///‘//?’

]
3

i
VA4 4 m
=0
ll
N

| 1”"”, NCIEE A
e /( \\k\\,\' K
l Z




Cl ai s 1. A clothes washing machine (1) including a cabinet (2), a
stgtiohary water container (3) having a base an ' unted in
the cabinet; a perforated spin tub (4) wthin sjhiREPEAGKMENT SieHETa
vertical axis agitator (7) within said spin tub charactertsgd{in that:
said base incorporates a plurality of downwardl exggggtqggq I bs (4a, 5);
a bearing tube (6) is nounted in said base sup te y 'éald ribs (4a,
5) . a pair of vertically space i ng O—=21)}—atre--npupt ed in
sai d bearing tube (6); a vertical, shafft (10) is rotatabfy nounted.
in said beari ngs;

~—~~ =




15 a seal (23) extends betwen said shaft (10) and said tube (6)

abqve said bearings (20, 21); said agitator (Z) is pounted on said
shaft (10) for rotation therewth; spi n tjuREPIEYDEMENT NGHERS are
nmount ed on said shaft for 20 rotatably supporting daif~spia—tti—en, shi d
shaft; . a drive system for said machi ne conpri 4es gnsﬁ; rig ;rmtor
(30) having a stator (31) and a rotor (52) and drive e | udj ng
said-vertical shaft (10) to rotatably osciH,ate sed'c agitator ('7)§to
rotate said spin tub (4) and said agitatorgd 25\?toget her in one |
direction; sai d st | tor ¢1 S— e e

cont ai ner’ (3) and sai d.retox _(S2)\i s TS ) in a
manner so that said space earrmos—420, R1)\ach ad beariYigs providing
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relative rotation of said stator and rotor of said electric 30 notor;
i nt éreonnecti ng neans are provi ded between said spin tub and said

agi tator which on appropriate operation interconnect
and said agitator (7) for rotation together

and

said spin tub (4)
in one direction by said

shaft (10) to produce a spin action 35 and di sconnect said spin tub (4)

fromsaid agitator (7) so that only said agitator (7) is rotatably
oscillated by rotating oscillation qf, said rotor (52) to produce a
washi ng acti on. 2. A clothes washi ig%achine as claimed in claim1
wher ei n:

undoing screws 65 so that the motor may be dropped from the
tube 6. The shaft may then be withdrawn and the bearings
replaced if necessary.

Although the preferred form of the invention has been
described in relation to a laundry machine in which the
shaft 11 drives an agitator it will be apparent that the
invention particularly though not solely the method of
manufacturing the motor frame will be applicable to other
drives where a pair of bearings rotatably support not only
the motor rotor but also a rotatable part of a machine of
which the motor and drive form parts.

The features disclosed in the foregoing description,
in the following claims and/or in the accompanying
drawings may, both separately and in any combination
thereof, be material for realising the invention in

diverse forms thereof.
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Q.

: : : : : . . 2LNAD ¢ - e
-12- sai d contai ner base conprises a plastic injection nnuﬁﬁﬁh vl

haang~an under sur face thereon; and said ribs (4a, 5) are integra
Wi th id moul ding on said’ under surface thereof. 3. A clothes

waShi ng machine as .clainmed in either one of 5 <clainms 1 or 2 wherein:-
sai d bearing tube (6) conprises a boss noul ded integrally with said
cont ai ner; :

Washing Machine Motor Drive

- e,

This invention rslates to electric motors and/or
machine drives utilizing such motors and/or methods oI
making the same and has been devised p rticularly though

not solely for use as a source of power and/or drive for a

ul

laundry machine.

It is an object of the present invention to provide an

'.‘

ic motor and/or a machine drive utilizing such a
mozor and/or a method of making the same.which will at

least provide thne public with a useful choice.

10
metiod of menufacturing a motor e
moz2r said motor slement being selected from tor having
a f2rromagnetic circuit spaced radially £z0m a shait
carrier mounting means and a stato aving a fsrromagnetic
13 cizzulit including a set of poles acdapted to rscsive
alactricel windings thersp said poles being spacsd
racdially from a shafgp€arrier mounting means thereof said
stevs of fixing the selected
in a astics injection moulding die,
20 said defin'nq a cavity to receive
3|

tion moulded o‘ast~c= material, said walls including




, a netal insert (8) is noulded into said boss; and ggqﬁCQmHﬂaSHﬂﬂ

i bearlngs (20, 21) are nmounted in said netal 10 insert {8 e otihes

" washing machine as clained in any one of .clains 1 410}3 Wher[g:'ta ?ﬁfid
spi'h tub (4) conprises; a lower part and an uppe fiT’¥ ng jan
openi ng; a noul ded balance ring £9) form ng paft of sai d_| ower} part
15 and having a radially outer face; a cylindef fixed to said
radially outer face of said bal ance ring; and a-fu-t-her—patance
ring (9) fixed to said upper part of said cylinder 20 5. A clothes

washi ng machi ne as clalned |n any one clalns 1 to 4 mhereln

P2pl} W WM —w_V WL W b, T

- = = § G - i1t apPpPTey

selected shaft carrier mounting means and injecting/a
plastics material into said die; to provide a plagtics
moulding having embedded therein said ferromagnegic
circuit; to form said shaft carrier mounting meAns and to

(V]

form a web between said ferromagnetic circuit /and said
shaft carrier mounting means said die holding desired parts
of said ferromagnetic circuit in a fixed radial disposition
relative to said shaft carrier mounting mglans to maintain
10 substantial concentricity between said dfsired parts of
said ferromagnetic circuit and said shaft carrier mounting
means. .
In a further aspect the inventiof consists in a method
of manufacturing an electric motor fomprising the steps of
15 taking a motor element comprising/a stator made by a method
according to the preceding paragyaph, placing electriqal
windings on the poles thereof afd taking a further motor
1 element comprising a rctor mage according to the preceding
paragraph magnetizing part of said ferromagnetic circuit to
20 a permanent magnet state, attaching said stator to a
bearing housing containing a distal bearing separated from
" a proximal bearing the ofiter surface of said proximal
bearing being mounted pgartly in said shaft carrier
mounting, mounting a Ahaft in said bearings and mounting
25 said rotor on said ghaft so that on the windings on said
stator being energized through an electronic commutation
circuit occurs tg cause said rotor to rotate.
P In a2 furthef aspect the invention consists in a motor
g element of an/electric motor said motor element being
30 ~ selected frof a rotor having a ferromagnetic circuit spaced
radially from a shaft carrier mounting means thereof and a
stator hafing a ferromagnetic circuit including a set of
poles adapted to receive electrical windings therson said
poles Yeing spaced radially from a shaft carrier mounting

35 meansi—tthepeof—aarid i otome TG AP S a5




ald .spin tub includes an air chanber (15) and part of Sﬁ#' P
|nteJc9nnect|ng nmeans; a co-acting part of sai i%ﬁév%%ﬁ%ebﬂﬁﬁg
méards conprises 25 a part of said agitator nmounted onfshid shaft, th
construction and. arrangenent bei ng such that when §al d;cpmq@ 0 3) is
enpty or substantially-enpty of cleanin %?Iqu|d said | [interconnéctiin
means connects said spin tub (4) to sai vertical | staft—3+6—so-4¥ hat
said spin tub and said agitator are 30 both rotated said vertical shaft
and when a predeterm ned anount of cleaning liquid s Tn sard contat ner
(3) said air_. __chamber (15) ) sald spln tub to float |n said liquid
and _di sCOPNEct o sar P aevsasoergees FeR e I BREE 9 F O ST T

co-acting péetremaghetioircdie aaut ﬁtaoinJ;Sadaéweébmg@@mb% ectric
mot or (30) LQ QggaanEf%(glfgax%h%gtsaxd shaft carrier mountirg means
with parts of said ferromagnetic circuit held ix a fixed
5 radial disposition relative to said shaft capfier mounting
means to. maintain substantial concentricity between said
desired parts of said ferromagnetic cirg@it and said shaft
carrier mounting means. .
In a still further aspect the &nvention consists in an
10 electric motor comprising a motgf element comprising a’
stator according to the preceding paragraph, said stator
having electrical windings/on the poles thereof and further
motor element comprising’a rotor made according to the
receding paragraph £id motor having some of said

rh Q)

erromagnetic circwit magnetized to a permanent magnet
state, a bearing’housing attached to said stator, said
housing contadning a distal bearing separated from a
proximal bearing, the outer surface of said proximal
bearing Keing mounted partly in said bearing housing and
20 part in said shaft carrier mounting, a shaft'in said’

begrings and said rotor being mounted on said shaft so that

windings on the poles of said stator being energized

¢cccurs to cause said rotor to rotate.

25 In a still further aspect the invention consists in a
laundry machine having an outer casing, a water container
within said casing, a spin tub rotatable within said
container, an agitator mounted for agitation within said
spoin tub, said agitator being operable to enable said

30 _ agitator alone to be agitated backwards and forwards or
said spin tub and said agitator to be rotated in a single
direction and spinning speed, said agitator being driven by
an electric motor according to the preceding paragraph,
sald shaft driving said égitator and said bearing housing

35 being fixed to a lower part of said container.
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Claims f ' f
1. A clothes washing machine (1) including a cabinet (2), a
stationary water container (3) having a base and a side wall
mounted in the cébinet; a perforated spin tub (4) within said
5 container and a vertical axis agitator (7) within said spin tub
characterised in that: o '
said base incorporates a plurality of downwardly extending
ribs (4a, 5); '
a bearing tube (6) is mounted in said base supported by
10 said ribs (4a, 5)
a pair of vertically spaced bearings (20, 21) are mounted
in said bearing tube (6);
a vertical. shaft. (10) is rotatably mounted in said
bearings;
15 a seal (23) extends betwen said shaft (10) and said tube
(6) above said bearings (20, 21);
said agitator (7) is mounted on said shaft (10) for
rotation therewith;
spin tub bearing means are mounted on said shaft for
20 rotatably supporting said spin tub on said shaft;
a drive system for said machine comprises an electric motor
(30) having a stator (31) and a rotor (52) and drive means
including said vertical shaft (10) to rotatably oscillate said
agitatorl(7) to rotate said spin tub (4) and said agitator (7)
25 together in one direction; - .
said stator (31) of said motor is fixed to said container
(3) and said rotor (52) is fixed to said shaft (10) in a manner
so that said spaced bearings 020J_21) act as bearings providing
relative rotation of said stator and rotor of said electric
30 motor; and
interconnecting means are provided between said spin tub
and said agitator which on appropriate operation interconnect
said spin tub (4) and said agitator (7) for rotation together
in one direction by said shaft (10) to produce a spin action
35 and disconnect said spin tub (4) from said agitator (7) so that
only said agitator (7) is rotatably oscillated by rotating
oscillation of said rotor (52) to produce a was@ing action.

2. A clothes washing machine as claimed in claim l wherein:

;' V] 0000
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said container base comprises a stic injectio .
moulding having an undersurface thereon; and

said ribs (4a, 5) are integral with said moulding on said
undersurface thereof. '
3. A clothes washing machine as claimed in either one of
claims 1 or 2 wherein:-

said bearing tube (6) comprises a boss moulded integrally
with said container; _ .

& metal insert (8) is moulded into said boss; and

said spacéd bearings (20, 21) are mounted in said metal
insert (8).
4. A clothes washing machine as claimed in any one of claims
1 to 3 wherein said spin tub (4) comprises;

2 lower part and an upper part defining an opening;

a@ moulded balance ring (9) forming part of said lower part
and having a radially outer face;

"a cylinder fixed to said"radially outer face of said

balance ring; and

a further balance ring (9) fixed to said upper part of said
cylinder. - '
5. A clothes washing machine as claimed in any one claims 1
to 4 wherein;

said spin tub includes an air chamber (15) and part of said

interconnecting means;

& co-acting part of said interconnecting means comprises
a part of'said agitator mounted on said shaft, the construction
and arrangement being such that when said container (3) is
empty or substantially empty of cleaning 1liquid said
interconnecting means connects said spin tub (4) to said
vertical shaft (10) so that said spin tub and said agitator are
both rotated by said vertical shaft and when a predetermined
amount of cleaning liquid is in said container (3[ said air
chamber (15) E3438% said spin tub to float in said liquid and
disconnect said part of said interconnecting means from said
co-acting part so that only the agitator is driven by said
electric motor (30) through said drive shaft.
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