PATENTS ACT 1977 Agent''s Ref er ence: P6056GB- JDB/ KR/ vhh | nprovenents in or

relating to | aundry machi nes for spinning |aundry 5 g .
| NVENTION rel ates to | aundry machi nes for spinning laundry. It i§§2é3§$FESC}S§7
of the present invention to provide |aundry machine which will at |east -
provide the public with a useful choice. 10 * Accordingly in

one aspect the invention consists in a laundry machine conprising a

cabinet, a washing container within said cabinet, said washing contai ner

having a base and an outer wall; a rotatable assenbly conprising a spin tub

Wi thin said container, said spin tub having a base and an outer wall, an 15
agitator within said spin tub; a notor driving said agitator and said spin

tub when required; washing |iquid adm ssion nmeans, and drai ni ng nmeans

havi ng an PgwgyTétAﬁTliﬂi%va draining level in said base of said washing

cont ai ner AgedthasRefarientaRy 68 6¢BIDBAKRAVAHI ar part thereof, a

descendi ng helical path starting from 20 poi nt adjacent said inlet to
sai d drai ni ng neans and extendi ng beyond said inlet in the direction of
rotation ofmpyoyementisaliire o arslating pat habndny machines ifox lspinning
hori zont al yh@nhpy €ase the depth of said washing container substantially to
said draiTmmg—tevel of said inlet. 25 : To those skilled in
the art to which the invention 5 rel ates, nmany changes in

constsuction and wi del y THiiS fIENVENI EOWOge 1R0eS 880 1aRAMrgamaeE s ter
'nvention gwhihnikg99%unary.

= It is an object of the present invention to providelﬁ
laundry machine which will at least provide the public with a
useful choice.

10 Accordingly in one aspect the invention consists in a
laundry machine comprising a cabinet, a washing container within
said cabinet, said washing container having a base and an outer
wall; a rotatable assembly comprising a spin tub within said
container, said spin tub having a base and an outer wall, an

15 agitator within said spin tub; a motor driving said agitator and

said spin tub when required; washing liquid admission means, and

draining means having an inlet at or below a draining level in
said base of said washing container said base having over at least

an annular part thereof, a descending helical path starting from e

20 point adjacent said inlet to said draining means and extending
beyond said inlet in the direction of rotation of said rotatable
means, said path being inclined to the horizontal to increase the
depth of said washing container substantially to said draining
level of said inlet.

25 To those skilled in the art to which the invention



t hensel ves wi t hout departing fromthe scope of the invention as defined in
t he appended claims. The disclosures and the descriptions herein are purely
10 ‘ljﬂ | ust'rative and are not intended to be in any sense linmting. One
preferred formof the invention will now be described with reference to the
acconpanyi NgedaddslISmaRyWéRENgdS in conskhrdiet8ch | nd WHIE1YCdi M ing
drawi ng of a laundry machine, a full description of which appears in New
Zeal and Pat efibodierirdtiscatnan dppl 2¢aE86na1d62%hédl83h%ention ewlls suddeasts
section in detail of the |ower end of a.water container of the machine of
Figure 1 acthethsedvies thidchdat dgpaaseirg i framtthe; sdopeiref 3the an
underneath view of the water container of Figure 2; Figure 4 is a

per spect i ve isWwentiioth@q wetined rimtwmnpendediclaing: i dfhe 25

Figure 5 is a diiagrammtic_cross_sectjonal section on the |line V-V of

Fi gure 4 an@iscd@sigress angd fhe desGripticqps hrexein Mrg Rrelyand 3
respectively . Qut with additjons thereto Th resent jnvention is directed
to t hé% edudditdFtsatdye aQAMﬁquF I%ﬂﬁﬁﬂé;#&ﬁﬂf WY FERFDt hes are
spun rapidI& iqqiiﬁ?r]tUb in the knowmn way to renove sonme water therefrom
since build &3 0 ds may be such as to inhibit the 2

One preferred form of the invention will now be

described with reference to the accompanying drawings in

which;
\,/15 Figure 1 is a cross sectional dréwing of a laundry .
machine, a full description of which appears in New Zealand
Patent specification No. 215389/2171623)218356.
Figure 2 is a cross section in detail of the lower end
of a water container of the machine of Figure 1 according to the
20 present invention;
Figure 3 is an underneath view of the water container of
Figure 2; .
Figure 4 is a perspective sketch showing the
arrangement of the invention,
- 25 Figure 5 is a diagrammatic cross sectional section on
the line V-V of Figure 4 and
Figures. 5, 6 and 7 are similar to Figures 2 and 3
respectively but with additions thereto
The present invention is directed to the reduction of
30 suds in a laundry machine in which clothes are spun rapidly

in a spin tub in the known way to remove some water

therefrom since build up of suds may be such as to inhibit the

2



spin tub reaching an effective spjn speed. It is believed that the causes

of suds | ocking are:

al so possi bly bouncing back on to rotating parts, e.g. water 5

t he rot%941

Rot at i ng

build up of
water hits t

et o R BLE LR, SRR BeBRd, S 0T onary frui

(1) The nmoving fluid hitting stationary coenponents

fr;ﬂp
(=
e.g.

1Y) L 10Vedaeral chlocHALEL SILAATT RAGHS U] | L0

rotati ng spin

VES i N arltow wat er

| nduced by, WHY ddPihg efdﬂ.tu'ﬁ&‘hﬁﬂt@iﬁ ich%%%a g\é%ngox{e%n%r el on the

wat er cont’ai ner base an

e systenTis vibrati to rota

rotating asm%lﬂﬁqour{ﬁ?é neaEki 6heb EB'EHt@.?gS AR E e & J-wiber

punp out

rate b) I gh inl'et pressure head ne

ary to clear an ai

inghe punp fdom tHY oekeEinlyespon! bolra0RikReiing Rettdall s 2h
wat er bei ng punped out. (5) The presence of airflows resulting from
rotati on of tHee wgter ontddgether with any one or nore of the above
causes. The conbi nation causées significant anplification of suds

gener at i(@), Rotating caipenents of theplapadryhmaciinehdiagiimg or |int

filtration punping systemwhen in the spin node.

whi ch comamtasdioran.ofilwidaeeg. build up of water in the base of

10

15

20

25

(3)

(4)

(3)

the water container occurs until that water hits the

rotating spin bowl.

Waves in shallow water induced by vibration, e.g. when

a thin layer of water is present on the water container

base and the system is vibrating due to rotation of the

rotating assembly.

Insufficient pump performance, e.qg.

a) low pump out rate

b) high inlet pressure head necessary to clear an
airlock in the pump

c) blockage due to lintage being present in the
water being pumped out.

The presence of airflows resulting from rotation of the

spin bowl together with any one or more of the above

causes. The combination'causes'significant

amplification of suds generation, e.g. through air

pumped through the agitator lint filtration pumping

system when in the spin mode.
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fromclothing at greater rates than the draingge systemcan cope wth.
Accordingly in order to elimnate or reduce the effect 5 of at |east sone
of thg;above‘causes, the present invention has been devices and referring
to the"drawings, Figure 1 illustrates a cross section of a preferred form
of |aundry nq%gigf, a full desgrigtion of which appears in New Zeal and

Pat ent Speci flildatIVEHREe 2HSRYRSY 7WRSSN, ¢9BBANG @ #tFACtd e KF (AEBR of

that laundry machine in thaj specification is incorporated herein b

ref er ence. Fortt%??ﬂn{kﬁéhlﬁﬁ ?ﬁegﬁ?EEEFtrPiﬁénF' { IQ£ﬂﬁﬂ%9?mg&ﬁ?ﬁﬂ
conprises a cabi L.within which there is a fixed container 2 and within
t hat cont ai ner igﬁglfgﬁ%%d%+%h3pln 15 tub 3 and within the spin tub is an

i tat 4. At ] t.of the. i -
"Mt or engagement et ahg 12 BB PRAER 18 nafiiBaERC B, el the htnsee
engagerrent | aed £ & i
vater onters heog oy e F S BbAvecchdals ) A RARSNY SRR

general |y by nige b e s Ay | Lhedai Rpkh ' pea<id,iaat{ on.
Thi s equi pnent iséfadret of t%e pr ef'g??ggf?g?mggf nguﬁé“raeﬁ\réggsﬁi %(eafgfd'ﬁéé_i

agitator 4 ig1dnisteitils o) &FESd ' 98 €8bhY o ORNBralEas rdel Forkd ol Midkk
shaft 11 25 <carried in bearings 12. This conStruction is fully descri‘bed

in the abovemdeniZrs ande el edésSPEstibRabEORhich AppealisOlinTadis Zdnlsnd
provi ded preferably incorporated in or associated wth the stator of the
motor 10 andPatemt Specification No. 215389/2171623/218356 and the
10 description of that laundry machine in that specification
N~ is incorporéted heréin by reference.
for the purposés of the presént invention.the laundry
machine comprises a.cébinet 1 wiﬁhin which there is a fixed
container 2 and within that container is a rotatable spin
15 tub 3 and within the spin tub is an.agitator 4. Although
not forming paft of fhe ptesent invention an
interengagement mechanism is provided to enable the.
rotatable assémbly comprises the spin tub 3 and the
agitator 4 to be raised and iowered when water enters the
\_ 20 container 1 and such mechanism includes a float shown
generally by the referencé 5 and is desciibed in the above
specification. This equipmént is part of the preferred
form of laundry machine. The'agitéﬁor 4 is driven by an
elecﬁ:oniéally commutéted.motdr 10, dfiving a shaft 11
25 carried in bearings 12. This construction is fully

described in the above New Zealand Patent Specification.

4



control neans include start up control neans arranged for appropriate
operation of manually operated controls in a 5 consol e 16 by an operator. -
On starting up a washing cycle, water is admtt.ed through a val ve-17 anﬂl
the agitator and spin tub are caused to rotate slowy preferably with
changes i n diar eontaolwmdansvaX®ris sphevideddprefedabiyo inkerporaxieder 2. 10
The above apparatus is nodified according to the present invention by

provi di ngni prt heshgsdiatzgl WHthurthe@)sovatoheofonhei meco? a0handcsucinnul ar
path 24 in the formof a depression which increases in depth in the

di rect i ofOBfrPdt AEERS dMmalnde FrarupuB, centard meansvarsanggd fas ch is 15
on the edge of a sunp The sunp 22 has an outlet 23 to_a drain punp 24,

22,
and the PURPOREIaLR QROXATIRNR L L fRanuabll)oreratrd SRBFILSwd& & The

pat hc24 | eads _downwardly to a sl ope 25 on the opposite side of the sunp 22

as s%omcpﬁspil&urlémg %ww : een%rmmageu@, a; Hashdne s¥sle oo

- substantially vertical buji the slope 25 has st eeper. sl qpe.than that of
Che hel | BREknia) ACTEEYPS FhERUGR)S LEALYEn 17, BRAFFORr BI3ToLRE BRh 24 i s

| nor cas; BBoTn SLRo SEeD s vl 04T fe o7 LOREY ¥R H B VakE Trc end o
the 25 hehibadlsPahNgs &fd}{rﬁﬁifér&a? roé tﬂSiﬁassgﬁ-‘itH:%dai%Q‘éJ L
central cone sFoplng ownwar dl 'y and out war ?y as-. control nmeans 15 is

providedcghgggkgglb.incorporated in or associated with the stator of the
notor 10 and such control neans include start .up control

10 The above apparatus is modified according to.the
present invention by provid;ng ip thg §§sg 20 (Eigure 2) of ¥)
the container 2_a helical énnglar péth124 in the form of a
depression which increases in depth in”the direction of

rotation of the spin tub 3, from a transverse wall which is
- 15

on the edge of a sump 22. The sump'22 haé an outlet 23 to

a drain pump 24, and the pump has_an outlet hbse (not

shown)} leading away to waste.-.The.path 24 leads downwardly

to a slope 25 on the opposite side of the sump 22 as shown

in Figure 3. As may be seen from figure 4, the wall 21 is
20

substantially vertiéal but the slope.25 has a steeper slope
than that of the helical annﬁlar path 24. As may be seen
from Figure 2, the path 24 is formed as a frustum of'a cone
sloping dowﬁwardly oﬁtwardly, the core increasing in slope
between the start of ;he helical péth and the end of the

25  helical path. ‘The central part 30 6f the base.zo is a

shallow central cone sloping downwardly'and outwardly as

-5 -



means arranged for appropriate operation of npnually 5 operated controls
Inh a console 16'by an operator. On starting up a mashlng cycle, water is
adni t¥ed through a valve 17 and the agitator and spin tub are caused to
rotat® slowy preferably with changes in direction while water is bei ng
admtted into the container 2. 10 The above apparatus is
modi fi ed according to the present invention by providing in the base 20
(Figure 2) of the container 2 a helical annular path 24 in the formof a
depression which increases in depth in the direction of rotation of the
spin tub 3, froma 15 transverse wall which is on the edge of a sunp 22.
The sunp 22 has an outlet 23 to. a drain punp 28, .and the punp has an outl et
hose (not shown) | eadi ng? SRRtxel \mears Iﬂel%aPﬁ°21d¢6a5§e§€ﬁﬁhéYdIy to a

sl ope 25 omﬂé&;sm@éaelﬁldﬁ &éséafaﬁmzehaénéhsﬁetbﬁ 5€0¥he 3. As 20
may be seen from Figure 21 is antiall vertlca%ﬁogt t he

4.
sl op 25 hadefex e’e%e?n‘gl%‘b%“tﬁ%t’i"ﬁ!atm%?“? hb“ﬁ ?Ea?t huPBr ©p8
may be seemdarsn arcariged, féheamdspﬁﬂaté éperatien ﬁffmantxamnryof a cone

Che st { BSStda ORIy 18 8 SohEal 846 B . Pp8EREERFD on OCUIREN
path 30 of starting WP aswas)smmoymbentvatesl bpmgmabmwamrsmehda
outwardly aﬁafm 1%05,5&0&&@' a%gf'féof‘n&lna"' éppﬂttabsaﬁe aagaaarwane as it

was suppose at the abrupt o the helical 8?
rotate slowly preferably w1th changes 1in rectlon while

water is being admitted into the container 2.

10 The above apparatus is modified according to
the present invention by providing in the base 20 (Figure
2) of the container 2 a helical annular path 24 in the
form of a depression which increases in depth in the
direction of rotation of the spin tub 3, from a

15 transverse wall which is on the edge of a sump 22. The
sump 22 has an outlet 23 to a drain pump 28, and the pump
has an outlet hose (not shown) leading away to waste.
The path 24 leads downwardly to a slope 25 on the
opposite side of the Sump 22 as shown in Figure 3. As

20 may be seen from Figure 4, the wall 21 is substantially
vertical but the slop 25 has a steeper slope than that of
the helical annular path 24. As may be seen from Figure
2, the path 24 is formed as a frustrum of a cone sloping
downwardly outwardly, the core increasing in slope

25 between the start of the helical path and the end of the
helical path. The central path 30 of the base 20 is a
shallow central sloping downwardly and outwardly as



serve the sanme purpose.
suds | ock performance and the machine 5
of DYNAMO (Trade Mark) detergent for the ful

Thi s pe

of DYNA

are 10 gg
inthe te

Results of the tests showed a marked i nprqvenent
was capabl e of handling 12 caps
three. m nutes of spray rinse.

1

in

5%%& Ya ;j;’af}*c?@iéﬁ)o Og't%g,agrggp{g%aggsvsaeagg iittyggfs 8 caps

etergent. cat1ons machi ne a

ove descri bed

o ke Leu 6 d
%BEEQV‘Qha]t Ai%ﬂ{%éggﬁfgffg‘e’g?rggg(é{aﬂ%ﬁl. ba®h LBA1YUNP use

machi ne may be pro

An i nwardly positioned

l'abyri ngBr¢eakhd4 sl i Weeted B y0b T t RENEEBRE BASReAN@ al over part
spin tub may al so be provided if desired. 3. The depth and

of the 15

wi dt h ohatRedhehipe
cl earance of the spin tub fromthe

veRint alre $\ds brdbdleveerformeneei hndakheAmaehlingim
necessary di mensi ons of the container

bas® nayabeceapabllld dfehandkimerirerips i 0. DZNAMG. (TAadenMag®jer 31 and the

sunp shoul d be such as to | eave no water

in the bowl after punping and the

shape ofletkegentp fioxwarie aful hetluoee qalnstesi ofi ‘8Praowtnise .t h&hdisawi ngs i s
not essential. It is believed that the helical path system above 25
descri bperfierflance s iefwivakenty tecamselder machinedsgerpabidiicye )
enerally results in t he absence of a continuous annul ar free

descri bed
wat er sQEf 8ceapsr ofc RANAMG deftengert. due to orbital vibrations. 2. No
t ur bul ence

10

15

20

25

enerators for fluid flow, e.g. vanes and '
odifications to the simple machine above described are

as follows:

1.

A sector shaped cover 32 (figure 6) on the sump used in
the test machine may be_provided if desired.

An inwérdly positioned.labyrihth seal 34 figﬁre 6
between the water continer base and alower part of the
spin tub may also be provided if dgéired.

The depth and width of.the helical path are not . |
believed to be critical. An optimum clearance of the
spin tub from thé-“necessary dimensions of the
container base may be established b? experimentation. .
A pump cover 31 and the sump should be such as to leave
no water in the bowl aftgr gumpinq and the shape of the
sump inward of the conical section 30 shown in the
drawingé is not essential.

It is believed that the_helicél'path system above

described performs satisfactorily because:

1.

The arrangement above described generally results in



~

simlar obstructions to flow are provided. 5, 3.. |In sone circunstances
however 'vanes may be provided to decrease velocity with a conbi nati on of
helical increase in volume with rotation and by use of the wall 25 at the
end o the path. 4. It is believed that there is 10 a) favourabl e
pressure distri btheoabarogeddfha warrinmusiammubasefreeswdtby Barfiaokl i
effect. Thus at the beginning of the path there is a V+ i.e. high velocity
conponent in thefarrgeneragion Ofowaves due consexpibbal Pribratsengressure
bei ng 15 present while as the path approaches the sunp the
vel ocity dec?easie hngbulensecganeratanlar flyid £fhoWre8stri ¥8ASEoaRdar y
| ayer of air on the_ surface of water under the rotating spin tub which
tends to repel sB¥BLiag @pPsEEuUSIdOnseho dplow are providedm pack into the
wat er as. the_water runs tq the sump, | ¢ usi ng such detergent foam.t.o go back
into solltion: ThBsSPME SHESUMSFANGRFNMNRVERiTIReDH PRY RS cRTPKEIBTs &00f
the spin tub. ¢) an_increase . .n the natural, dischar owards the 25
punp due to gravi®§ERAPEHY ﬁ?Fé§§é§”t QMﬁQ§L*Qﬁﬁﬁ@ﬁ %?fﬁﬁxgﬁe and
reduces total ti vai,l abl e for t.he sol.ution of ter and_defergent,to
turn into suds. g??rea?ﬁelpngPéﬁﬂgjwtﬁhﬂﬁ?ﬁﬁﬁﬁﬁ"t?@#ﬁ%¥ﬂ“ ﬁbogc%geagg;l
buffer for surgegsi QeWehg' ofidl HICWHY gt |
4. It is believed that there is’

10 a) favourable pressure distribution around the water

container base caused by Bernoulli effect. Thus

at the beginning of the path there is a V+ i.e.

high velocity component in the air and water

flows with a consequent P- or low pressure being
15 present while as the path approaches the sump the

velocity decreases and the pressure increases.

b) a pressurised boundary layer of air on the

surface of water under the rotating spin tub

which tends to repel suds and drive detergent
20 foam back into the water as the water runs to the

sump, causing such detergent foam to go back into

solution. Thus the suds level does not build up

to reach the base of the spin tub.

c) an increase in the natural discharge towards the

25 pump'due to gravity which increases the water

removal efficiency and reduces total time



5 clothes during rapid acceleration and to conpensate for any -

4

pul sing of the flow of washing |iquid through the punp. Referring to the
beli eved causes 1 to 6 set forth above, it is believed that the foll ow ng

nmodi fications may 10 be made to inhibit rotation of washing |iquid wthhe

spin tub. 1. | nhPERALlAGLIROERT T ISR rtiay b rieater vandhdatgraestst

15 cont ai ner
in the regi on of tRet®FMinHY SH¥HSr vanes may be vertically disposed (as

conpri se Vanes 33 running .up the vertical walls of the water

shown) or d

I, Sposed_at .an an to the vertical so that_both g
centri fugal F

|
dforce§hﬁs§P§FQ4$éauKﬂ¥ﬂT?rﬂ? HrBg $PHR fuboa

i

and
t he

vanes. These partg re required to preveq; fluid rofation _but 20 require
pEggE &8 A

685 & ALRL Hridl M Fu LA PrTHEP o

optim sation of v

OB  Mbdifications

to provide opti rrugggg_g‘rg%t :dgu%i%%%atﬂfcpsaééﬂé@&fgna?m?pi:g. tub to water

cont ai ner cl earan —and axi

consi deration and Bﬁﬁh&ggteﬂéyr %%gTékﬁgiﬁb;#P CRSef$ pgfiﬁ

mat ch wat er profiFes C wa ow rate from

mat ched agai nst tﬁgqggqpﬁygbdgﬂe%héfﬁﬁmﬁhe punp 5

shoul d be such that there 1s no net
Referring to the believed causes 1 to 6 set forth

above, it is believed that the. following modification

require carefu

agﬁih ned to

e~ spi
out

s may

10 be made to inhibit rotation of washing liquid with the spin

tub.
1. Inhibiting Rotating fluid. Components which may
comprise

Vanes 33 running up the vertical walls of the water

assist

tub is
rate

15 container in the region of the spin tub. Such vanes may be -

vertically disposed (as shown) or disposed at an angle to

the vertical so that both gravity and centrifugal forces

assist in causing the washing liquid to run down the vanes.

These parts are required to prevent fluid rotation but

20 require optimisation of various speeds to prevent suds

production.

2. Modifications to provide optimum operating conditions

include
a) Spin tub to water contaiher-clearances vertical
25 and axial require careful consideration and
testing

H



build up of water in the sunp during the spinning. phase. 3. The creation of
waves requires control. Factors involved in creation of waves and net hods
of coptrol- of 10 such factors are a) The m ni nrum head at which the punp
will Cfear an air lock should be such that the nininumhead is |ess than
the sunp depth. &) The/cinime tib abasgpabapevas| desd gaedy convataicH 5
surface in the sunp and the path at .the head which gives air |ock clearing
are sel ected to conpervater frrofbkednse tine of punp to head when water is
bei ng extracted fromclothes at a high rate. 20 c) Vibration |evels
are controll ed B det &R matenh odtiee Glaunratsyrem theeFRiny . tWalidhce
ring configurations, as affected by clothes out of bal ance, and spin speeds
rel ative to resources.Mafched RFALRsH LRAPRMBOPREr TaKSicH -Cn WiF pump
circunferentially around the water fgntainer base _and cause spl ashi ng of
10u petg

waves when they are hi"t‘“"byra:‘f'aoSh tRenPuG REf & S50y R AUNET i e,
founded corners are ML KPS B afhe s THERCLERR, SR Mg Sillng O
to reduce wave fornaﬂﬁﬂhse.
3. The creation of waves requires control. Factors
involved in creation of waves and methods of control of
10 such factors are
w a) The minimum head at which the pump will clear an
air lock should be such that the minimum head is
less than the sump depth.
b) A volume of air space available above water

15 surface in the sump and the path at the head
which gives air lock clearing are selected to
compensate for response time of pump to head when
water is being extracted from clothes at a high
rate.

20 c) Vibration levels are controlled by determination
of the dynamic‘systém, used e.g. balance ring
configuraﬁions, as affected by clothes out of
balance, and spin speeds relative to resources.

d) Square or éharp corners which run
25 ' circﬁmferentially around the water container base

and cause splashing'of waves when they are hit by

-}o -
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4. Punp sel ection Punp out perfaormance is governed as follows a) .
Punp- power and speed of inpeller fixed by design. b) Inpeller type,.
bl aded inpel | er chosen for 10 I'i nt, per f or mance. Runp cover

design to give gogg}é{l gﬁ‘efg}abl Pg%l&g&er il et gqﬁ‘% JH optim satisan

shoul d consi der ow alr o escape'backmar r a | ow pressure

regi on of thellnxgéfﬂeﬁgjgrQSm re desiraph@ck clearing) should be
provi ded. Vortex generation ang air mxing should be mninised for |ow

head. The puyp Sunfhéh?ﬁ?séhQEEQJ.Bﬁaie$b§}'ﬁfiéaﬁ.0'Iru.fg'he%rfciﬁ"!zeﬁcgf R mum
depth at the'inlet, ability to stop and trap noving water and outlet 20

hose friction S_houwcé)s doRtaLAed SheulAupdr delpestost Ptirs rauisi derabl e
friction. 5. Ar Flows. Parts of the systemrelative to the mechani sm and

sol 8tions are a) to Teeduiicsyewaver fbratianl. bei ng punped during a 25

spin cycle through any agitator lint filtration system provided; a

| abyri ntdh scéaimp sselevtilen Pumpebuteperifiermanee dentguvieamesxhds he out er

| ower surface of the spin tub consisting of annular rings which seal in
spi n butfadldiaws are open in agitation. 5 b) Tur bul ence may be
generated by radial conponents such as strengthening ribs in open sections
of a) - Pump. power and speed of impeller fixed by design.

b) Impeller type, two bladed impeller chosen for

10 lint performance.

c) Pump cover design to give good efficiency.

d) Pump cover inlet design optimisation should
consider ability to allow air to escape backward
or a low pressure region of the impeller (air

15 lock clearing) should be provided. Vortex
generation and air mixing should be minimised for
low head. The pump sump shape should be designed
for free flow, e.g. maximum depth at the inlet,
ability to stop and trap moving water and outlet

20 hose friction should be minimised e.g. quadraflex
hose offers considerable friction. O/

S. Air Flows. Parts of the system relative to the
mechanism and solutions are
a) To prevent or limit air Being pumped during a

25 spin'cycle through any agitator lint filtration

system provided; a labyrinth seal is provided
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the spin tub. which rotate i medi ately above the outer bowl base. The
solution is to mnimse these projections by keeping the spin tub base as
10 - +* smooth as possible.  The turbulence seens to cause confusion
to th& wave nechani sm nentioned in 3 above. c) Control of the flow of
air which is centrifugdsetieengbhé hwateot boatainenaine thes cudern lawae 15
probl em but shoul d be guarded agai nst. d) Any of the above flows which
occur in the opposite divefacenofotbesspéd wabecohisiesiwd lofi rrirhiltamat er
fromreaching the punp. The effect is best mninmsed by the design of a
‘neck ring 20 ringsteniohi gaatedinr spin dut Mhdwhatanehepsan i end,
e.g. a labyrinth seal on the neck ring which is not affected by e.g. the
floati ng bow system uRFLtaCioR- preferred form or perhaps a blow back fan

35 system of vanes nDunted on the S t ub, bal ance ring. 6.
Sof t war e3 Routlneg’ VarF iRy g behgegﬁFﬁﬁﬁﬂebY ragdain CamRNe A t

be considered for suds |o erfornancg ar.e % Tuni ng of the softwgre to
suit the mechani cal persf‘ifr SHRNELAEEARI, “'Pﬁelr?a(?m%ﬁ’efe%mns °

Ol ot hes at 'speeds. bl o S EHh (PN DY LR ATmFalatie e e °
outer bowl base. The solution is to minimise
these projections by keeping the spin tub base as

10 _ smooth as possible. The turbulence seems to
cause confusion to the wave mechanism mentioned
in 3 above.

c) - Control of the flow of air which is centrifuged
through the clothes with water, is not a large

15 problem but should be guarded against.

d) Any of the above flows which occur in the
opposite direction to desired water flows will
inhibit water from reaching the pump. The effect
is best minimised by the design of a neck ring

20 system which restricts air flow at the outlet
end, e.g. a labyrinth seal on the neck ring which
is not affected by e.g. the floating bowl system
used in the preferred form, or perhaps a blow
back fan 35 system of vanes mounted on the spin

25 tub balance ring.

6. Software Routines. Various aspects of the software
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nost of the phenonmena nentioned occur above this speed. 10 c).

Maxi mum possi bl e accel eration rates are required between 150 rpm and 250
rpmas dictated by the requirenent to accel erate through rocking resonance
as quickly as possible. Unfortunately this frequently causes a surge ins

wat er 15 roexinacwhioah mhist bénceonsticledsd riprw spebsl Ieck eached, a
spray rinse should be started i nmedi ately before the punp air |ocks. e)
Spray rinse inlet patfornanpgeshboel d be limted to 20 | ess than

punp flow rate for the punp while the bow is spinning at 250 m and t here
is a mninumbprini Pgnhagdoff fhe spftwager topsad toddhe Meghani current
limt on the notor, the nmachine should i mediately switch 25 t
a suds |ock recoveP§rEREPARFaAsdipdtations: afnithe MAHMSE rinse. It shoul

o
d
e repeated three tines bg agthhe softmare oes to a faulting
| nstruction.Pl)  ARFepREScHRO "19er9 SRR hi gher speeds

should be effected in agiontr ed SO0 as hot to cause
t

excessive surges oPO%R eeYFEﬁEtﬁﬁg%aﬁ%l°n'ﬁﬁ?q(ﬁ¥ﬂt4ﬁﬁeﬁFr§Pg fime my

be determ ned and gof ./ $8¢ Dym' 7S :12Q%LIPHS ekt BLASA% | fas
most. of the phenomena mentioned occur above this
speed.

10 c) Maximum possible acceleration rates are required
between 150 rpm and 250 rpm as dictated by the
requirement to accelerate through rocking
resonance as quickly as possible. Unfortunately
this frequently causes a surge in water

15 extraction.

d) Once the 250 rpm speed is reached, a spray rinse
should be started immediately before the pump air
locks.

e) Spray rinse inlet water flow should be limited to

20 less than pump flow rate for the pump while the
bowl is spinning at 250 rpm and there is a
minimum.briming head.

£) If under speed occurs for a set current limit on
the motor, the machine should immediately switch

25 to a‘suds lock recovery deep rinse before

returning to spray rinse. - It should be repeated

-1 -



this |oad can be determined by the software 10 . during the fil

of water for agi‘tation. i) The machi ne may performa nornmal cycle once
it haS passed through the conplete spray and deep rinse routines. It is
noted~ hat it is best to reduce suds |ock 15 tendenci es by reducing the use
of detergent by providighted) t5afdd YoORSFa ! €le CHYELwARE/ gbekOtRr @duce
nmeasur e/ di spenser systens which should be incorporated irn any design. It
wi Il be seen fromthe franaaqinyy idwérddeideducti on of suds locking in a

| aundry machine requires careful 20 design and it is believed that with the
present inventiog)the anderc)erdd cfidshé osprag sihséanhcgbhyger edutddghezd

CLAI M5 1. A | aundry meachi ne conprising a cabinet, a washing
container within sai d cpeaed= shkEaild isshe fifpcoetdainea bantrgliedamanmed an
outer wall; a rotatable 5 assenbly conprising a spin tub within said

contai nér, said spin tgo kevinat thausaexressive sarbgesanfayatator
within said spin tub; a notor driving said agitator and said spin tub when
requi red; washing |i quiekxt&ddtsigiTon neans; and drai ni ng neans havi ng an
inlet at or 10 bel ow a draining level in said base of said washing
contai ner said bBJe halihgy tQf&l APFauEinge shimePayape dpepeminegd and

descendi ng helical path sLaLtiQ? froma point adjacent said inlet tq said
drai ni ng means and ext@ﬁﬁﬁﬂjse by the software for the wash load if

this load can be determined by the software
10 during the £fill of water for agitation.

i) The machine may perform a normal cycle once it
has passed through the complete spray and deep
rinse routines;

It is noted that it is best to reduce suds lock

15 tendencies by reducing the use of detergent by providing an
easily operated chute and/or to produce measure/dispenser
systems which should be incorporated in any design.

It will be seen from the foregoing that the reduction

of suds locking in a laundry machine requires careful
20 design and it is believed that with the present invention

the tendency to suds lock is substantially reduced.

25

._!L’_...



beyond said inlet in the direction of rotation of said 15 rot atabl e -

nmeans, said path being inclined to the horizontal to increase the depth of
sai d washing container substantially to said draining |evel of said inlet,.

2. A laundry machine as clainmed'in Caim1l 20 wherein a Al
steeply rising wall is provided between a sunp in which said inlet to said
draining neans is positioned and the begi nning of said helical path. 3.

A | aundr hine as clainmed in Claim2 wherein a sector shaped cover is
provi de ai d sunp.: 25 4. A laundry nmachine as clainmed in

Claim2 or Caim3 wherein a steeper slope than'the slope of the helical

path is,provi ded bet L he | Ak
A Iaundr1§/ nmachi ne as’i@ﬁ%u#g%yﬁﬁgg%ug%e%&%?in?tﬁg pr_e.ce%jl'n
t he radWashang: gengainer) vithin said| cabinet,1 said washing

S ¥ contB§he2SBaving A vadle ana Ral butesCeddd; & rotatable A laundry
machi ne as ¢ recedldgg clai,ns wherein a

imed i n.any one of, 5 th
Coiir o aBaeRbdy CampRitha 8 FRrinFuk VLD FAR, GARE TRy downuar dl v
out war degid7spin tub having laadbasey amdc hnmeoutercwallsd am any one of the

o ooe JBSEhLIm IR, BAh S Uk PRl W sosdfBaig D el 1
spi n tuBgitator and said spin tub when required; washing liquid
admission means; and draining means having an inlet at or
10 below a draining level in said base of said washing
container said base having over at least an annular part
thereof, a descending helical path starting from a point
adjacent said inlet to said draining means and extending
beyond said inlet in the direction of rotation of said
15 rotatable means, said path being inclined to the
horizontal to increase the depth of said washing
~container substantially to said draining level of said
inlet.

2. A laundry machine as claimed in Claim 1

20 wherein a steeply rising wall is provided between a suﬁp
in which said inlet to said draining means is positioned
and the beginning of said helical path.

3. A laundry machine as claimed in Claim 2 N,
wherein a sector shaped cover is provided on said sump.

25 4. A laundry machine as claimed in Claim 2 or
Claim 3 wherein a steeper slope than' the slope of the
helical path is provided between the end of the helical
path and sump.

5. A laundry machine as claimed in any one of
30 the preceding claims where the radius of the helix
>
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8.’ ‘ A laundry machine as clainmed in any one of the preceding

el ai ms wherein:inwardly facing vanes are 15 provi ded on said outer wall
of sa!d spin tub. 9. - A laundry machine as claimed in Claim8
wherei n said vanes are substantially vertical. 20 10. A

| aundry machine as claimed in Caim8 wherein said vanes are disposed at an
angle to the vertical so that both gravity and centrifugal force cause
washing |iquigktdaged 48WnéhReY2883. pdEh deddends. A | aundry
nmachine as clainmed in any one of the preceding clainms wherein radial vanes
are provided on the base of the water container and the spin tub. 12.
A Laundry F?Ehlne when consAr latedryrmachine3ds claawedpénaphy one of
su stewgia. & i f cdescl it e t gragd ias
1 Tust rht oo e TRECrealhs G181 FhEPEIn T JobEraiipaRe B1a0dia ase

is formed as a shallow cone slopinhg gownwardgy outwardly.

7. A laundry machine as claimed in any one of
the preceding claims wherein an inwardly position

10 labyrinth seal is provided between said water container
and an outer lower surface of said spin tub.

8. A laundry machine as claimed in any one of
ﬂ the preceding claims wherein inwardly facing vanes are
~ 15 provided on said outer wall of said spin tub.

9. A laundry machine as claimed in Claim 8

wherein said vanes are substantially vertical.

20 10. A laundry machine as claimed in Claim 8
wherein said vanes are disposed at an angle to the
vertical so that both gravity and centrifugal force cause
washing liquid to run down the vanes.

25 11. A laundry machine as claimed in any one of
the preceding claims wherein radial vanes are provided on

\/" the base of the water container and the spin tub.
12. A laundry machine when constructed arranged

30 and operable substantially as hereinbefore described with

reference to and as illustrated by figures 2 to 7 of the

accompanying drawings

35
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