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machine of USA 2,665,576 has a float chamber for effecting engagement and/or
disengagement of a clutch mechanism which engages a spin tub with the water tight

15
container. The - engagement and/or disengagement of the clutch mechanism is
-dependant on the quantity of water present in the water tight container. The
arrangement disclosed in USA 2,665,576 has the disadvantage that the agitator, spin
tub and water tight container must all be rotated during the spin action. Also, since the
20 agitaior and spin tub are connected together, agitation is not as effective as it would -
be if the agitatbr was moving while the spin tub was kept stationary. Another
disadvantage with the washing machine disclosed in USA 2,665,576 is that during a
spin cycle there must be a hydraulic connection between the water tight container and
the spin tub which is less efficient than a direct mechanical connection between the
" motor and the spin tub.-
It is, therefore, an object of the present invention to provide a clothes washing
machine of the type described which goes some way towards overcoming thé above
- disadvantages or which will at least provide the public with a useful choice.
- Accordingly, in one aspect, the invention consists in an electric motor for a
30 clothes washing machine having a stator carrying energisable wmdmgs on pdlés thereof
and a rotor,
characterised in that

a motor frame has a single pair of spaced apart bearings mounted in said frame
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ring, said backing ring and magnets being rotatable exteriorly of said stator windings,
10 'a hub mounted on said shaft, and '
| a backing ring support holding inmer faces of said permanent magnets
concentric with said shaft. |

In a second aspect, the invention consists in an electric motor for a clothes
washing machine having a stator formed as an annular helical yoke edgewise wound

15 from a strip of magnetic material and having an inner face and an outer face, said strip
having pole pieces formed integrally therewith, the pole pieces extending from one
edge of said strip and said strip _Seing edgewise wound whereby said pole pieces
coincide in stacked groups to form a plurality of poles arranged at equally spaced
intervals extending radially outwardly from the outer face of the yoke;

20 energisable stator windings wound directly on said pole pieces of said stator and
adapted to be energized through an electronic commutation circuit;

a rotor mounted for rotation exteriorly of and relative to said stator, said. rotor
comprising a backing ring of magnetic material and a series of permanent magnets
held at spaced-apart intervals on an inner surface of said backing ring and opposing

25 the pole pieces of said stator;
characterised in that
a motor frame having a single pair of spaced apart bearings mounted is in said
 frame in a central disposition relative to said frame, said frame having stator locating
means arranged to hold an outer cylindrical surface of said stator concentric with said

30 bearings; and '

a single shaft is rotatably mounted directly in said bearings and carrying said
rotor, and at least one bearing of said pair of bearings being spaced at a remote
position relative to said stator. |
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said spin tub is rotatably mounted on said shaft by an unsealed bearing, said shaft

rotatably carrying said spin tub and driving said spin tub when desired through
interconnecting means, . '
interconnection actuating means are provided to actuate said interconnecting
15 means to interconnect said spin tub and said agitator for conjoint rotation in one
direction for spinning and to disconnect said agitator from said spin tub for said
washing action to take place. '
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
20 suggest themselves without departing from the scope of the 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 envisages constructions of which
the following gives ekamples. _
25 One preferred form of the invention will now be described with reference to the
accompanying drawings, in which;
Figure 1 is a cross-sectional elevation of a clothes washing machine constructed
according to the invention, with some parts shown at 45° in plan to other pafts,
Figure 2 is an enlarged view part in cross-section of a water container, spin tub, |
30 agitator, drive and electric motor, and '
Figures 3 and 4 are respectwely a plan view and cross-secﬁon of preferred
motor frames incorporated in the invention in the preferred form,
Figure 5 is a further enlarged view of a seal shaft and bearings being part of



-3- In a further aspect, the invention consists in a drive for a clothes
washi ng machi ne of the type having a cabinet in which an agitator is
nmounted on a vertical shaft so as to rotate therewith and to be oscillated
back and.forth within a coaxially nmounted perforated spin tub for washing
action, the spin tub and the agitator bel ﬁg 5 rotatabl e continuously in one
direction f?.rg#%avi ding a spin action, and the perforated spin tub and
agitator in ! bei ng nounted within a stationary watertight container,
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appl i cati onto thie presentinyantiom agiwill be described further later. A water container 3 is

-

10 suspended within the cabinet 1 by suspension rods 4 and springs 5 and for example
four springs and rods are provided, and the mdtor and other mechanism are attached
to the container 3. The springs are provided in the corners of the square cross-section
cabinet 1 accordingly parts of the rod are shown in sectional view in Figure 8 which
is at 45° to the other sectional view of Figure 1. By water is meant washing liquid, for

15 example water and detergent. Contained within the water container 3 there is a
perforated spin tub 6 and within the spin tub is an agitator 7. An opening lid 9, shown
only partially is provided through which clothes may be inserted into the container and
within the spin tub 6. The spin tub is partly balanced by upper balancing ring 40 shown
only in the rear one side in Figure 1. The springs terminate in hooks 12 which engage

20 in apertures 13 in the container base moulding 29. The agitator 7 is mounted on a
hollow drive shaft 11 so as to rotate therewith but is slidable axially thereon. The spin
tub 6 is coaxially mounted on the shaft 11 so as to be rotatably and also slidable axially
thereon. _

The motor 2 is constructed as follows. A rotor 15 has a backing ring 16 (Figure

25 2) and the backing ring is formed from a strip of magnetic material for example a
silicon steel alloy and the strip of steel is coiled on edge with adjacent surfaces lightly
insulated and touching each other to provide a short hollow cylinder or annular helix.
Inside the helix there is provided a series of magnets 17, the backing ring 16 being
expanded slightly before being placed over the magnets placed in a mould. The

30 magnets are permanent magnets of a material capable of being magnetised to a high
flux value, for example, Neodinium iron made by Magnaquench Inc. and the annulus
and the magnets are held in place by a plastics member 18 which has a hub 19, a disc
or spoked connector portion 20, and substantially cylindrical element 21, the member
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Figure 9 the poles 8 are connected together by a narrow band 14 so that bending on

edge is relatively easily effected. To provide insulation for windings on the poles of

10 the core a top insulating moulding 22 is placed on one side of the poles and a bottom
insulating moulding 23 placed on the opposite side, meéi:ing at a joint line 24. Windings
are placed on the mouldings ‘wound around each pole and such windings 26 are
effected on the poleé directly.

It is preferable that the stator be wound in a three phase star connected mode

15 and the windings are made and connected using known techniques.

The stator 25 and the rotor 15 are mounted as will shortly be described.

The water container 3 is preferably an injection moulding and the base 29 has
motor support columns 30 preferably braced with stiffening webs 31. These webs
extend to the outer perimeter of the container 3 and are moulded integrally with the

20 container.

The motor 2 includes two bearing frames 32 and 33 which comprise injection
mouldings of a die cast metal or plastics material or preferably steel pressings or
plastic material. Preferably the frames 32 and 33 are produced from the same mould
or set of dies, thus ensuring equality of dimensions between the two frames. The

25 frames are carefully designed and made so that the bearing mouldings 27 and 28 are
concentric with locating pins or dimples 34 and corresponding holes 35 at the
periphery of the frames and with the external éngle 36 in which the inner corner 3 of
the stator 25 fits with an interference bit. |

Stiffening depressions 49 are provided to stiffen the frames and on assembly one

30 frame is assembled rotated 45 ° relative to the other frame to provide correct matching
of holes and dimples.

Bearings 38 and 39 fit in the bearing mountings 27 and 28 and the bearings are
spaced apart by a spacing tube 40 which encircles the drive shaft 11. The hub 19 is



Figure 9 i,s a rear view of a notor agitator form ng part of the invention.
Referring to the draw ngs a cl othes washi ng machi ne conprises a cabinet 1
of square cross section which has nounted in it an electric notor 2
construct.ed according to the present |nvent|on as wll be described further
later. A water container 3 is 10 suspend®d within the cabinet 1 by
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form of a bell having an open mouth directed downwardly and a tube 52 integral
15 therewith which surrounds the shaft 11. A low friction plastics bearing 53 enables the
plastics base 29 and consequently the spin tub 6 to rotate and slide axially on the drive
shaft 11.
A series of downwardly directed dog clutch teeth 55 (Figure 2) of a high impact
duty material, for example a high impact duty plastics material, are carried by a carrier

20 56 riveted screwed or otherwise fixed to the air chamber 51, for example by screws 57.

A ring 60 carries coacting dog clutch teeth 61 also of a high impact duty material and

- the ring 60 is rotatable by and axially slidable on the drive shaft 11, for example by

engagement of splines on the ring 60 with splines on the drive shaft 11. The agitator

7 has a boss 62 with inner splines 63 engaging outer splines 64 on the ring 60 so that

25 rotation of shaft 11 results in rotation of the teeth 61 and the agitator 7, and the boss

62 slides axially on the drive shaft 11 as may be seen by comparing the "up" position

of elements on the left hand side of Figures 1 and 2 with the "down" position on the

right hand side. |

The air chamber 51 is designed to provide a flotation or buoyancy force

30 resulting from the entrapment of air in the air tight air chamber 51 when water closes

the perimeter of the lower edge of the air chamber 51. In the event that water enters

the air chamber 51, for example because of turbulence during agitation, the lower face
could be closed off with a disc 54. | |



expanded slightly before being placed over the nagnets placed in a nould.
The 30 nmgnets are pernmanent magnets of a material capable of being
magneti sed to a high flux value, for exanple, Neodiniumiron made by
Magnaquench I nc. and the annulus and the gagnets are held in place by a
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in the spin tub to a drier condition in the known way_. To assist in freeing frictional

contact between the axially sliding parts during up and down movement of the spin tub
during filling with, and emptying of water, control means are provided controlling
motor 2 to give a slow agitating action, that is, forward and reverse rotation over a
15 small arc of movement. At each reversal the dogs will reverse contact and be free of
each other for a short time due to clearances as between the dogs and spaces between
the dogs. _
To assist in fixing the spin tub against rotation during agitation, that is, when the
agitator is in the up position, the upper edge 67 of the spin tub may contact a frictional
20 surface 68 on the underside of a top member 69 of the container 3.
The agitator 7 has external blades 81 thereon which extend from the surface of
both column 82 and the upper surface of an upper coned disc 83. There is a space 84
between the disc 83 and the upper surface 85 of the air chamber 51 this space may be
divided with radial vanes (not shown) since the purpose of the space 'arrange'ment is
25 to provide a centrifugal impeller. Such an impeller may be otherwise provided, for
example an independent centrifugal pump could be provided.

- Outlet openings 86 are provided from the space 84 at or near the outer edge
of the disc 83 the outer edge 87 of which is turned downwardly and operates in close
proximity to the inner edge of the balance ring 47. As a result of this construction a

30 pumping action is given, pumping water from the centre of column 82, from apertures
88 through space 84 below balance ring 47 to space 86 between the spin tub 6 and the
container 3 and lint is restrained in this space before the water re-enters the spin tub
through the holes 90. If desired a container may be mounted on the column 82 such



15 and the wi ndings are nade and connected using known techni ques. The
stator 25 and the rotor 15 are nounted as wll shortly be described. The
wat er “container 3 is preferably an injection noulding and the base 29 has
not or support colums 30 preferably braced with stiffening webs 31. These
webs extend to the outer perineter of th& container 3 and are noul ded
integrally with the 20 container. The nptor 2 includes two bearing franes
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- Patent No 213489/213490 and corresponding UK Patent No 82180672 and US Patent
10 No 4857814 which are incorporated herein by reference. The electronic commutation

equipment 65 is also arranged to drive the motor continuously to give a spin action,
and to drive the spin tub with the agitator, the absence of water from the container 3
results in engagement of teeth 55 and 61 as above described.
However, when the agitator is preferably given a slow agitation motion and the
15 container 3 has water in it at least to a predetermined level the flotation force of air
in air chamber 51 causes the air chamber spin tub and agitator to rise. The teeth 55
are then raised out of contact with the teeth 61 and the agitator may now move
independently of the spin tub and thus may be oscillated back and forth at a desired
rate and over any desired angle of rotation to give a washing action without material
20 movement of the spin tub. .
To provide seals between the drive shaft 11 and the base 29 of the water
container, a short cylinder 70 of steel for example (Figure 5) is fixed to the upper
frame 32 by a screw 71 and a flange 72 holds the bearing 38 in place. The short
cylinder 70 supports a seal 72 against the wall 73 of an aperture in the water container
25 base 29 and a disc 74 holds a further seal 75 against the shaft 11, being reinforced by
a backing ring 76. A played disc 77 holds a further seal 78 against the shaft 11
reinforced also by a spring 79, the flange &0 sitting within a short cylinder 81 integral
with disc. |
The seal 72, short cylinder 81 disc 74 and seal 75 are integral with each other
30 -and the played disc 77 seal 78 and flange 80 are integral with each other. Both units
are made of Neoprene or other known flexible sealing material.
A pump 95 is provided for the purpose of draining the container 3 and the

pump 95 is mounted directly about an opening 96 in a lower part of the container 3



fixed to the shaft 11 by a bolt 41 engaging a nut 4la held in the holl ow of
the shaft 11 by the shaft 11 being swaged down to provide splines which

engage correspondi ng spline spaces 42 in the hub 19. For transport purposes
a further. nut 43 holds the assenbly supported by suspension rods and fixed
to a cabi net nenber 44 5 The spih9rub 6 conprises a stainless st eel

exarmpl o, by ASbHRH himeR RRE Ficin b £ 5 e Pube! TRove et otdhe
exanpl e | r r
of {Tﬁe pl as&zuﬁﬁetb@smez\ger h{.mg%hﬁagmﬁ dider balancing ring 47 is provi dedy

and the upper and | ower balancing rings each conprise a hollowring with

baffles and | i qultds ¢obeaioted thatdhebeanngs I8and 3hges askip éaon tbe oizive thbe 4h

ennul ot 9 g SonuthSe 5P MBS0 9 N 4 Pl g !

pluralitg o oﬁﬁbﬁgR%nﬁﬁa%f?tﬂérx‘éYél@B%@u&fmﬁi%&W smaﬁu tﬁé solml haﬂmmtmeen
them and the bridges connect the balancing ring 47 (if fitted) to an air

chanber in driee tubenl bbeing pempvethirompabaye spdrthesantor wotor 6 deingormared ifomnd

el ot on pl BEBM. o5 aBetohg s Toimniaie of & A ebuduifi 48 she Sdrend 93 icing,
the spin tua:&&aﬁeégzahewiﬂpaémdﬁ %u@tdﬂmamwd&cag uifosed eid rebdovalcaig bt es
of downwardly directed dog clfutch teeth 55 (Figure 2) of a high |rrpact duty

mat eri al , fmaddxm&caedqlgurthﬁ:mp falloying| remavakofthedserue ment scxew §2,.d48epy

For exanl coBpias pil@eisiot Hob G B rPhORLaA st S50 B A%y LAY of

al so of a hfgh gw@ctm&gmaﬂéﬁﬂcalmwsgﬁplerl ng 60 is rotatable by and
axially slidable on the drive shaft 11; for exanple by engagenent of

splines on the rliigaBo toibemated thas becanse ithe spin\tub ahd fits contentZoatgluringdhe
agitation phase no thrust bearing is required. Also the bearing 53 operates under

water and only under low speed condition, that is, the agitator speed relative to the
15 substantially stationary spin tub and therefore the bearing need only be a light duty
bearing.
. An alternative fofm of interconnection means is provided as follows with
reference to Figure 6.
The agitator 7 has associated with it a bell 100 both being fixed to the shaft 101
20 by a bolt 102. The shaft 101 corresponds to the shaft 11 and is driven by an electric
motor as above described.

Within the bell 100 is a rise and fall member 103 which is a plastics moulding
sealably attéched by a flexible bellows 105 eg. of neoprene to the outer edge 106 of
the plastic member 103 and to the edge of the bell 100. A further flexible bellows

25 107a is sealably attached to the member 103 and to the hub of the bell 100. The
member 103 has prongs or dogs 108 spaced at intervals thereon and such prongs or
dogs 108 engage in the spaces between castellations 109 in the bottom of the spin tub
6. A spring (not shown) is provided which exerts a downward force from the hub 108
on the member 103 and the cavity 110 is open to atmosphere through a cross hole or

30 notch 111 in the hub 108 and a series of holes in the shaft or drive tube 101. This
arrangement is such' that when the container 3 is emptying, the spring moves the
member 103 downwardly so that the prongs or dogs 108 engage in the spaces between
the castellations and thus the spin tub will move with the agitator and be rotated with



7 has a bass 62 with inner splines 63 engaging outer splines 64 on the ring
60 so that 25 rotation of shaft 11 results in rotation of the teeth 61 and
the agitator 7, and the boss 62 slides axially on the drive shaft 11 as nay
be seen by conparing the "up"” position of elenents on the |eft hand side of
Figures 1 and 2 with the "down" position'b(?\-'the right hand side. The air

chanmber 51 is desi (tgned t,oHBr(ivi de.a flotation_or, bugyancy farce 30 .
resul ting f ritonsigHewtly far the Purposef spinning. gHlowsver, svheRiibe comtaipain

wat er cl ose | e f gl gﬁ‘lrﬁ%ﬁlé ks Nydhe
event that \?ﬁ?%f“%ﬁﬁe{r}ght f?egag Irr‘ihc a erd E%,QFF% B %‘gﬁ%}h g vlgge%ga%ésso 95 e

t ur bul ence amdersgrfage bithe member 103wausdsathat aremibverite risecegaihsotlie prassure aff sc
54. -7 - The huoyancy force i t Lleast sufficient to Lift the spin tub
5. and 1 he 4% SBRES 7 PRUAE Shiowel the AiThlss APGITICITRNE 410 Jhe RECRSS GRERES | s
provi ded § n ' @}gbngm | ) i i ' Iy

t he "up" jpogptg%g%%é#ﬂge‘éq é?tt an sivﬁg1 g%et‘%ﬁerﬁgs %ﬁg&%atéﬁg?ai n the e
"down" posi tindepeadentie of ithg spinatud aidi chus\ihey behescillated badk and dorth torgivéia up

position, that,js, s,ugported by floatation of the air chanber 51 the teeth
55 and the WAERMEAFUGRe di sengaged from each other and the agitator may be

rotated freely oygry mae@%@%%m%?%ﬁm%biﬁdgﬁ%%f%@ =301 N

tub 6. When water i s absen st an ent fro cont al ner
t he spin tulmeansishéwn dmFigure Aahe agitdtob 3 iscambihed mathembyaiy 10 fiXedby piboltt 111 6

and ag tlabt C)rtovg écllidt shp?irt]legesh;i?ttﬁie  air chamber in the form of 2 bell member 115isa
slidable fit on the shaft 112 and has air entrapment spaces 116 in which air is trapped
by rising water in the container 3 when the latter is being filled preparatory to agitation
occurring. The bell 115 then acts as a float raising detents or dogs 113 from
engagement with castellations 107 as shown on the right hand side of Figure 7 to a
15 disengaged position as shown on the left hand side of Figure 7.
At least in the preferred forms the invention provides the following advantages:
L The electric motor assembly and construction is integratéd with the drive system
in that a simple shaft and pair of bearings supports the rotor at one end of the
agitator and spin tub at the other end advocating the need for separate shafts
20 and bearings for the motor and for the agitator and spin tub drive.
2. The mounting of the stator and the rotor outboard of the lower motor frame
enable ready replacement of the stator and/or rotor. _
3. The mounting of the electronics in an annular disk associated with the stator
~ of the motor reduces the length of interconnecting wiring and enables a
25 compact factory wired unit to be provided.
4. The floating spin tub concept eliminates the need for springs bearings and
~ enables ready maintenance to be carried out.
5. The complete freedom of the agitator to rotate through an unlimited angle of
| rotation during agitation enables any desired angle of rotation.
30



10 one uniit and this rotation will be effected continuously in one
direction to spin clothes in the spin tub to a drier condition in the known
way. To assist in freeing frictional contact between the axially sliding
parts during up and down novenent of the spin-tub during filling with, and
enptying of water, control neans are proglded controlling notor 2 to give a
slow agitating_action, that is, forward and reverse rotation over a 15

smal | "arc (ELME fent. At each reversal the dogs will reverse contact and
be free of each other for a short tinme due to clearances as between the
dogs and spaces between the dogs. To assist in fixing the spin tub agai nst
rotation duling Agidledtrionmotdraf2)i for aviclothéshevashing ahachins Lavirghe sigtor (235)
position, the uypper edge 67 qQf t spin tu contact a frjictional 20
surface 68 mema@a@pd@némga?fﬁ) %%§28£§¥35$0t{1q® ééﬂﬁi@i} 3. The
agitatorg7 has e . 81 thereon which extend fromthe surface of
bot h col?mn 82 a%%ﬂ%p@?ﬁéarface of an upper coned disc 83. There is a
space 84 betweena tfistoriframEB§32ra8)tlies aisingie pairf ofc spadsd diparhbeasiingsc(GHi38) 51

this space may be divjded w radi al vanes. (not shown) since.the rpose
of the spac@olntedpsaid frame é‘g 3336“ BFSGFE%MWR’H?%E@I@%&EW.@QUS »an
I npel | er : | ' | %ﬁs”{y e : W ' al
punp coul d e&)grra%elh?e%’.ﬁ&lfg{ gt\étdgggﬁdr{%;mg a é' ’ S?’(r)l%/él)de_d f O%ﬂbﬁ%@&%ﬁ%ﬂé&f
at or near ¢yliadricdlsurfadgef sdidtstetoricancefiftia with saidebearihgs (33, 3); amdch i s

bal ance 101 ng. 47,4 AREE SBGCh3 it FetRiab R BeRTRSk SRoY B ARE PRSP ORUSPb AR o

gi ven, punpéa}gggﬁfesgglrroiéﬁgg,h&& 8P idast @ﬁ? ;59&‘312% oB 3aid' bAN ARG 3889) is

t hr ough space ow b nce ring 4 e 86 between the~spin tdb 6
and the condpacedrat3a aethdté nfositionr redativel tee daidn stators (25)awhetedd said rotor Wl r
re-enters the spin tub '

- comprises: .

a backing ring (16) of a magnetic material,

15 a series of permanent magnets (17) spaced apart on an inner surface of said
backing ring (16), said backing ring (16) and magnets (17) being rotatable exteriorly
of said stator (25) windings,

a hub (19) mounted on said shaft (11), and
a backing ring support (18) holding inner faces of said permanent magnets (19)

20 concentric with said shaft (11).

2. An electric motor as claimed in claim 1, wherein said stator (25) is disposed
~ outboard of said frame (32, 33) and with said rotor (21) has a connecting portion (20)
between a hub (16) and a rim (21) and said connecting portion (20) being outboard

25 of said stator (25).

3. An electric motor as claimed in claim 1 wherein said stator (25) comprises an

annular helix of a magnetic material, said helix having said poles (8) extending

outwardly from the circumferential surface of an annulus, said annular helix being
30 mounted on said stator locating means (34, 35, 36).

4, An electric motor as claimed in claim 1, wherein insulation to insulate said

windings from said poles is provided and comprises a pair of mouldings (22, 23), each
-
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through the holes 90. If desired a container may be nounted on the colum
82 such -8 - container holding a clothes conditioner in the known way.

El ectroni ¢ conmut ati on equi pnment 65 is provided on an annul ar printed
circuit board i.n an annul ar contai ner 66 unted bel ow the stator 25 and
the el ectronic conmutation equipnent is ferably enclosed in a conpound
for protecti and .heatr .5 .sinki.n nd is such.as. tq enable the electri
motof 2 o f0eBPaEDbeiRe R aBe it of A timiNy Bk inteEOH) Sovesiniate REHIOA
to be oscil kadiedolea@y et 8BRigf L aivivide £24) ihidSmefiatd Of WK taélesy oP 8kl palesO
rotated in a back and forth notion to give the well known washi ng notTon.
Such el ect r §&) betweamihetwo maedings 22, 283; descri bed in New Zeal and Patent No
213489/ 213490 and correspondi ng UK Patent No 82180672 and US Patent 10 No
4857814 which are incorporated herein by reference. The electronic

comut at isonsequi Afeelectfe mbtct! fBP adilothey %si_n’ﬁg Ghachind Raviip aOstated RS N irHR\dY
to give a spin action, and to drive the spin'tub with the agitator, the
absence of watagranmudan belical yake iedgewise meamd: oma swgp g eagnesic material 3mdand

ol ow agi ¢ at PATERGRIGEr G A o QU Habe RNesB pBlin h Bleft Pttt i dedly
predet er m nekkre@itR! tHehsolé Ipidcal iegenliBigtRof omf¥ Edgenofddid shipTed sdid st Befgt he

air chanber spin tub and agitator to rise. The teeth 55 are then ralsed out
of ‘contact wiigewisthovaunst wherehynsaid mole qiecesocoingide rinvstacked greuppdadiorm @ of

the spi ”mt u %l&gﬂtytor%upséle%a(%) Rﬁaﬁé&i IatI gc{ueaﬂy Qﬁgééda ﬁgeréaqg E)I&egaing rggﬁjl}; 88twardly

from the outer face of the yoke;

energisable stator windings (26) wound directly on said pole pieces of said stator
(25) and adapted to be energized through an electronic commutation circuit (65, 66);
a rotor (21) mounted for rotation exteriorly of and relative to said stator (25),
15 said rotor (21) comprising a backing ring (16) of magnetic material and a series of
permanent magnets (17) held at spaced-apart intervals on an inner surface of said
“ backing ring (16) and opposing the pole pieces of said stator (25);
characterised in that _
a motor frame (32, 33) having a single pair of spaced apart bearings (38, 39)
20 mounted is in said frame (32, 33) in a central disposition relative to said frame (32,
33), said frame having stator locating means (34, 35, 36) arranged to hold an outer
cylindrical surface of said stator (25) concentric with said bearings (38, 39); and
a single shaft (11) is rotatably mounted directly in said bearings (38, 39) and
carrying said rotor (21), and at least one bearing of said pair of bearings (38, 39) being
25 spaced at a remote position relative to said stator (25).

6. An electric motor as claimed in claim 5, wherein the inner face edge of said

stator strip opposite the edge thereof from which said pole pieces extend is notched

between each adjacent pole (8) so as to reduce the width of said stator strip whereby
30 adjacent poles (8) are connected by a narrow band of strip material (14).

7. An electric motor as claimed in claim 5 or claim 6, and further comprising

insulated mouldings (22, 23) on said poles (8), said stator windings being wound on
—

O



rate and qver any desired angle of rotation to give a washing action

w thout material 20 novenent of the spin tub. To provide seals between the
drive'shaft 11 and the base 29 of the water container, a short cylinder 70
of steel .for exanple (Figure 5) is fixed to the upper franme 32 by a screw

71 and a flange 72 holds the bearing 38-ild “pl ace. The short cylinder 70

supports a se ain 73 of an aperture in the water
cont ai ner 3%@*@8%\@&& E%V\@%L hol ds a further seal 75 against the
shaft 11, being reinforced by a backing ring 76. A played disc 77 holds a

further seal 78 against the shaft 11 reinforced also by a sprin t he
flange 80 s&tti n@dmtekﬁmaa:kﬂhmtrasigﬂgmddnn@bfthﬁ@gehavmgamabm%minevlsehl

an fﬂzrél C%xé'aé‘%&ée? 5 gped 3 et SBaBUTL 8 it e A B v,
Both uni § gaagi &ﬁ)m&ﬁlwﬁnc& lR84ixidINO Mbunkek ipetfBraiea! spis) tiBt (@) iRk A

punp 95 |s prOV|de or the purpose of drai'ning the container 3 and the
punp 95 i s washingdction,cthe Ispinatduf6) eandmhe ragitgtagq7) ibeing rptatablgaeantisuonsly in

88?? ot Lria%dm@% ‘mpicfhe ™ i Rovort bt e PR oo o BT ReRER,

Is to be h‘?ﬁnﬁﬁﬁt{ﬁﬁ%ﬁﬁmﬁiﬂy weonkdifer (3), said édlsinetr(1ye
tube 11 and(pl ght eni ngg the bolt 41 and cap gh a scarsgw 92 cl arrpﬂsy
bot h bear i neentaiming driving means (2) acting through said shaft (11) for selectively oscillating

10 said agitator (7) back and forth or rotating said spin tub (6) continuously in one
direction, |
characterised in that
said shaft (11) is rotatably mounted on a single pair of water-sealed bearings
(38, 39) and said spin tub (6) is rotatably mounted on said shaft (11) by an unsealed
15 bearing 53), said shaft (11) rotatably carrying said spin tub (6) and driving said spin tub
(6) when desired through interconnecting means (53, 56, 108, 109),
interconnection actuating means (51, 16) are provided to actuate said

interconnecting means (55, 56, 108, 109) to interconnect said spin tub (6) and said
agitator (7) for conjoint rotation in one direction for spinning and to disconnect said
20 agitator (7) from said spin tub (6) for said washing action to take place.

9. A drive for a clothes washing machine as claimed in claim 8, wherein said spin
tub (6) is slidably and rotatably mounted on said shaft (11) by an unsealed bearing
(53).

10. A drive for a clothes washing machine as claimed in claim 8, wherein said
agitator (7) and said spin tub (6) are removable from said container (3) upwardly
through an upper opening in said container merely by freeing said agitator (7) from
said drive shaft (11).

11. A drive for a clothes washing machine as claimed in claim 8 wherein said shaft
is driven by a salient pole electric motor (2) having a stator (25) carrying energisable
windings on salient pole pieces (8) thereof, a rotor (21) and a stator support frame (32,

* [ t M $ *



5 position. Renoval of the rotor securenent screw 92 and the bolt 41 can
result in the drive tube 11 being renoved from above and the notor rotor 16
bei ng ‘'renoved from bel ow. The notor 2 is renovable as a unit after renoving
al so the .screws 93 holding the franes 32 and 33 in position. Thus for

mai nt enance purposes this renoval can be]ﬂéadily be effected. Furthernore

follow ng r val of, the securenent scre t.he i tator, and, a tator
hub can be $:§D ugtes,on LHiopary, B”aé%rs I?nf%?f @f%ﬁs‘mﬂfﬂ%

Thus mal nt efEsCaid Shate (1) Ry scid rbfor R EPad ShedEnd Hctlof hd sﬂa%}m’ortm

spin tub and its conte during th Itation phase no th

bearing is aiemathexdoppnsa;o enidethbreof, said S&fb(ielg deing mountedvernt said singleopaiy of
under low s t.-he a r d, relative t he .15
aUbst ant | al PRECSERRG MERGRE R 10 saed el of B SRR g e
| i ght dusy Q&srbper). An alternative formof .interconnection neans is
provided as Tollo wth reference to Figure 6. The agitator 7 has
associated with it a bell 100 both being fixed to the shaft 101 20 by a
bolt 102. The shaft 101 corresponds to the shaft 11 and is driven by an

el ectric notor as above described. Wthin the bell 100 is a rise and fal
menber 103 which is a plastics noulding seal ably attached by a flexible
bel l ows 105 eg. of neoprene to the outer edge 106 of the plastic nmenber 103
and to the edge of the bell 100. A further flexible bellows 25 107a is
seal ably attached to the nenber 103 and to the hub of the bell 100. The
menber 103 has prongs or dogs 108 spaced at intervals thereon and such
prongs or dogs 108 engage in the spaces between castellations 109 in the
bottom of the spin tub

_
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6. A spring (not shown) is provided which exerts a downward force fromthe
hub 108 on the nmenber 103 and the cavity 110 is open to atnosphere through
a cross hole or 30 notch 111 in the hub 108 and a series of holes in the
shaft or.drive tube 101. This arrangenen iﬁs such that when the container 3

i's enptyi NGeygbfrcS Rbtdid v S TR wASHTR rdly so that the prongs
or dogs 108™® o.o- e Shaces a"v; “ﬁwrmlations and thus the
spin tub will nove with the agitator tated with - 10- that

agitator continuously for the purpose of spinning. However, when the
container 3 has water in it to a predeterm ned |level the hydrostatic water
pressure on the undersurface of the nenber 103 causes that nenber to rise

agai nst the presgsur f the spki ai r.venti.ng through. the.air holes
abovenent i oned éﬁﬁe ﬁ%’cp?%ﬁ s&é[fgggﬂotges%gugggﬁc IPE# rgﬁtmgqor_m act
Wi th the spidriveythemdtdrRvig 4 &heir (35Yhe1@ Gutboaed oP 8 SReRsIeiHig Béaridls (38 n
tub and thus may be oscillated back and forth to give a washing action. In

a further 2P)dnwhicha shafta(id) vetatesofthe shaft camying hgi to@10(21) musbessdrefctheng

bt t 111 S0 (359, 4 ertiaBeRRaBhah () R SRR GEy S ek e o (), of

a bel | nenfeforiied as ananstiad ablical fbke edgewies whaid frafdva big JfaSaghietic eRiceaaTEN!

spaces 116 in which air is trapped by rising water in the container 3 when
mneecia@r@lpxg

the |atter and havingpan innes anotsr fage et saip havisgpele pinges (Bfazmed 115
then acfp ?ﬁte&rill&r?ﬂémmse%cﬁ% £08i°o e&%ggf the §tr§ﬂ 84 the strip being edgewise

wound whereby the pole pieces coincide in stacked groups to form a plurality of poles

arrange at equally spaced intervals extending radially outwardly from the outer face of |
the yoke. Energisable stator windings (26) are wound directly on the poles (8) of the
stator and are adapted to be energised through an electronic commutation circuit (65,

15 66) and the rotor (21) is mounted for rotation exteriorly of and relative to the stator,
the rotor comprising a backing ring (16) of magnetic material and a series of
permanent magnets (17) held at spaced apart intervals on an inner surface of the
backing ring (16) and opposing the poles (8) of the stator (25).

[Figure 1 is suggested for publication]



engagenent wi th castellations 107 as shown on the right hand side of Figure
7 to a 15 di.sengaged position as shown on the | eft hand side of Figure 7.

At l.east in the preferred fornms the invention provides the follow ng

advant ages: 1. The electric nmotor assenbly and construction is integrated
with the drive systemin that a sinple shaft and pair of bearings supports
the rotor at one end of the agitator and spin tub at the other end

advocating the need for separatee shajts 20 - and beari for the
nmotor and for the agitator'anzf¥ _?iub drive. 2.  The ntixg of the
stator and the rotor outboard of=the | ower notor frane abl e rayady

repl acenent of the stator and/or rotor. 3. The nmouryl ng ~6%

el ectronicsg, in an annul ar di sk associated with the not or
reduces t%@ | ength of interconnecting wiring a les a i

conpact fa ik ' ' " The ¥ | NngISHIm tub
concept elifggates the need for springs bearings and}ena Ne Yo

mai nt enance 4t rried out. 5.° The conplete fre@ the d?f%tor to

—

rotate throfighgan untinmited angle of rotation duringi; A pt i er-eAabl es any
desired angfe otation. 30 11 CLAI MS: 1. An el eTTT @,/ (2) for
a cl ot hes washifjng nmachi ne havi ng agsgtator (25) ‘Qﬁk‘f i
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carrying energi sable wi ndings (26) on poles (8) thereof and a rotor (21), 5
characterised in that a notor frane (32, 33) has a single pair of spaced-
aparts bearings (38, 39) nounted in said frane (32, 33) in a central

di sposition relative to said frame (32, 33), said frane (32, 33) has stator
| ocating nmeans (34, 35, 36) arranged to hold an outer cylindrical surface
of said stator concentric with said bearings (38, 39); and 10 a
single shaft (11) is rotatably nmounted directly in said bearings (38, 39)
and carries said rotor (21), and at |east one bearing of said pair of
bearings (38, 39) is spaced at a renote positon r

d stator
(25) wherein said rotor (21) conprises: a bag 'Egy ) (165t magneti c
material, 15 a series of permanent magge 17 acéd afjart on an
i nner surface of said bagz yng (16), éZFd backg (16)Yyand nmagnets
(17) being rotatabl e ext /Q?r 'of said stat (2 ‘hds, /apghub (19)
nount ed on said shaft (11), and a backing ring sup ti { ol i ng i nner
faces of said pernmanent magnets (19) 20 tric shggft (11). 2.
An electric notor as clainmed in claiml1, ergin s r (2§8) is
di sposed out board of said frame (32, 33 B has a
connecting portion (20) between a hub (16 d a ri 2 ngd- s Q57
connecting portion (20) being outboard sajg tafi 4 95) . An
electric notor as clained in claim1l gggg Sart or ri ses an
annul ar helix of a magnetic material, | TNng pol es\\( 8)
ext endi ng ; ’ .
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outwardly fromthe circunferential. surface of an annulus, said annul ar
hel i x beihg.30 nmounted on said stator |ocating neans (34, 35, 36). 4. An
electyic notor as claimed in claim1, wherein insulation to insulate said
wi ndi ngs fromsaid poles is provided and conprises a pair of noul dings (22,
23), each - 12 - said noulding being in the formof an annulus with
I nsul ation covering one part of each pole (8), there being a division (24)
i ntermedi ate of the thickness of each pole (8) between the two noul di ngs
(22, 23). 5 5. An electric nmotor for a clothes washing machi ne having a
stator (25) formed as an annul ar helical yoke edgewi se wound froma strip
of magnetic material and having an inner face and an outer face, said strip
havi ng pol e pi eces i nbegr al4+% ETew [ y~Lhe pol e pieces extending -
from one edge of dSai/ddst¥i.p-21id/said iy '-.O--o- gée wound wher eby
said pole pieces coincide in g 10 plurality of
poles (8) arranged at e uaI g 1 ally outwardly
fromthe outer face s (26) wound
directly on said pol : ed to be
energi zed through aqiéf A6); a rotor (21)
mounted for rotation extg at or ), 15
said rotor (21) conpri si mat &i1jal and a
series of permanent magn Lya(é on an inner
surface of said
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backing ring (16) and opposing the pole pieces of said stator (25);
characterised in that a motor frame (32, 33) having a single pair of spaced
apart bearings (38, 39) 20 nounted is in said frane (32, 33) in a central

di sposition relative to said frame (32, 33), said frane having stator

| ocating neans (34, 35, 36) arranged-to hold an outer cylindrical surface
of said stator (25) concentric with said bearings (38, 39); and a single
shaft (11) is rotatably nounted directly in said bearings (38, 39) and

carrying said rotor (21), and.at ast one bearing Ci? d/0 beari ngs
(38, 39) fbei ng 25 spaced at ngfe position rel ati¥e tp—saKS r (25).
6. Anfdel\ectric notor as in claim5, wherein,t ' dlce edge

of said tor strip opp05|te the edge t her eof fronﬁﬁﬁf o pi eces

extend i ¢4 notched between each adjacent pole (8) so as t' |

of said or strip whereby 30 adjacent poles (8)Az/e

narr ow of strip material (14). 7. Aﬁ' (eFgetric

claim claim®6, and further conprising i nsulates—a

sai d -pol 8), said stator w ndi ngs bei ng wound

moul di ngsf§ (22, 23). 8. A drive for a clothes

t ype havi gga cabinet (1) in which an agltaH@pji
shaft (11 0 as to rotate therewith and to be 2
wi thima fBoaxially nounted perforated spin _ti#

Fig.7 /.
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one direction for providing a spin action, and the perforated spin tub (6)

and agitator (7) in turn being mounted within a stationary waterti ght

contai ner {3), said cabinet (1) containing driving neans (2) acting through
said shaft (11) for selectively oscillating 10 said agitator (7) back and

forth or rotating said spin tub (6) continuously in one direction,

characterised in that said shaft (11) is rotatably nounted on a single pair

of water-seal ed bearings (38, 39) and said spin tub (6) is rotatably
mount ed on said shaft (11) by an unsealed 15 bearing 53), said shaft (11)
rotatably carrying said spin tub (6) and driving said spin tub (6) when
desired through interconnecting neans (55, 56, 108, 109), interconnection
actuating neans (51, 16) are provided to actuate said interconnecting nmeans
(55, 56, 108, 109) to interconnigz' ai@ spin tub (6) and said agitator (7)
for conjoint rotation in one direJ ¢} or spinning and to di sconnect said
20 ragitator (7) fromsaid spin tub (6) for said washing action to take

pl ace. 9. A drive for a clothes washing nachine as claimed in claim8,
wherein said spin tub (6) is slidably and rotatably nounted on said shaft

(11) by an unseal ed b$agi ng a(53). 25 10. A drive for a clothes washing

machi ne as clained i cfﬁiﬁﬁﬁ, wherej.nsaid agitgtor (7) and said spin tub
(6) are renovable frpm sai%g contai neff (3) upwardlly through an upper opening
in said container nefely b‘ freei ng gart=sem aor}(7) fromsaid drive shaft

(11). 30 /o :

I




11. . A drive for a clothes washing machine as clainmed in claim8 wherein
said shaft _is driven by a salient pole electric notor (2) having a stator
(25)¢carrying energi sabl e wi ndings on.salient pole pieces (8) thereof, a
rotor (21) and a stator support frame (32, -14 - 33) nounted on said
stationary water-tight container (3) and supporting said stator (25), said
shaft (11) carrying said rotor (21) at one end thereof and said agitator
(7) at another opposite end thereof, said shaft (11) being nounted on said
single pair of water-seal ed bearings (38, 39) spaced internediately of said
electric notor (2) and said 5 agitator (7). '
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