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WASHING MACHINE HAVING A RINSE MODE

BACKGROUND OF THE INVENTION

Field of The Invention

The present invention related to a washing machine having a

rinse mode for removing detergent from laundry therein.

Description of Reléted Art

Clothes washing machines generally include as part of their
operation, a rinse mode to remove detergent from the laundry
after a detergent washing. In a conventional washing machine
operating in its rinse mode, so called hold water rinse mode,
detergent wash water is discharged from the washing tub, after
which the tub is filled by clean water. When the inqoming new
water reaches a predetermined level in the tub, the water supply"
is stopped and an agitator provided at the center of the tuB is
rotated. Detergent permeated into the laundry is dissolved into
the new water in the tub by the action of the water being moved
by the agitator. After a predetermined time, the water
dissolving detergent is discharged from the tub. This process

may be repeatéd one or more times. This hold water rinse mode
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perneated into the laundry is dissolved into the new wat e tiie tub DYy
the action of the water being noved by the agitator. After g;RE&068LBeHRIked
time, {the water dissolving detergent is discharged fron1the

process may be repeated one or nore tinmes. This hold water |" H mlll “

DOPLACEN%%LE@@%%n wéétes a considerable amount of water when the

discharge and full filling is repeated.

Therefore, another type of rinse mode, a so called a spin
-dry rinse mode, which reduces the consumption of water, was
developed. Spin dry rinse mode operation includes one or more
spin dry rinse cycles. In each spin dry rinse cycle there is a
spin dry rinse operation and a spin dry operation. In the spin
d;y rinse operation, water in the tub is drained from the tub

after the detergent washing, then, new water is supplied into the

tub while the tub is being rotated. The supplied water permeates

into the laundry because of the tub rotation. After the spin dry

rinse operation is completed, the spin dry operation is started.

During spin dry operation, water supply is stopped, but rotation

of tub continues. The permeating water is separated from the
laundry and exhaustgd by the centrifugal force of the tub
rotation. The spin dry rinse cycle including the stoppiﬁg and
starting water supply and tub rotation is repeated a
predetermined number of times in spin dry rinsé mode operation.
This spin dry rinse mode can reduce the consumption of water.
Further, the spin dry rinse mode is more efficient at removing
detergent .from laundry than the hold water rinse mode.

However, in the conventional washing machine, the spin dry
rinse mode is carried out at a predetermined time period, and has
a predetermined number of spin dry rinse cycles. Both the time
périod at which spin dry rinse mode qperation tékes place and the
number of spin dry rinse cycles that will be carried out are

preset and_cannot'he1changed'byiusér. The time period and the
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filling is repeated. Therefore, anoth = T Repmced m)dE fLhtes a

spin dry ¥inse node, which reduces thgi f wat € MaS. devet-aneg—
pin dry rinse cycles.

Spin dry rinse node operation include
In each spin dry rinse cycle there is a spin dry rinse operation and a spin
dry operation. In the spin dry rinse operation, water i.n the tub is drained

f the tub aft t he- det t, hing, then, t ' | jed int
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I s conpl eted, shin operation I's started.
in which much laundry is placed in the tub and much detergent is

put into the tub such that the result of rinse mode is not
iﬁsufficient. Therefore, when only a light load of laundry is
being washed, thé volume of water used in the spin dry rinse mode
is often excessive, and the time period of the spin dry rinse
m;ae is also significantly long for the laundry to be rinsed.
Thus, the spin dry rinse mode operation, as now carried out is
inefficient for light laundry loads. Furthermore, during spin
dry rinse operation of the spin dry rinse mode, when the tub is

rotating while water is being supplied to the tub, an unbalance

of rotation often occurs.
SUMMARY OF THE INVENTION

The jinvention to prévide an improved
washing machine having a rinse mode 'to rinse laundry being
washed.

Embodiments of the invention seek to:

reduce water consumption during-rinse mode operation;

. allow the user to
select the number of spin dry rinse cycles that will occur during
spin dry rinse mode operation and the time period for spin dry
rinse mode operation; and/or

minimise-or avoid-unbalanced

rotation during spin dry rinse mode operation.
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tub rotation is

by the centrifugal force of the tub rot
i ncludi ng the stopping and starting wat ﬂﬁﬂ
repeated a pr.edeterm ned nunber of tines’i rY" ri nse node operation

This spin dry rinse node can reduce the consunption of water. Further, the

than the hold water. rinse node. However, in the conventional washing
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Per Lo ohshed’in B E0B G the washing machine. ¥he' vashilg machine has

| rinse mode control means for controlling 1) water supply into the

tub and 2) rotation of the tub to carry out a spin dry rinse
mode. The spin dry rinse mode includes a first operation during
which water is supplied into the tub while the tub is rotated and
a ‘second operation during which water supply is étopped while the
tub continues to be rotated. The washing machine has an
arrangement_fof detectihg the amount of laundry that is being
washed in the tub, and operation change means for changing the
time period of the spin dry rinse operation in accordance with
the~amount of laundry detected by laundry amount detect means.

The sﬁin dry rinse mode can inélude a plurality of a spin

.dry finse cycles each of which comprises first and second
oberations. The washing machine includes operation change means
which can control the number of spin dry rinse cycles that occur
during spin dry rinse mode operation in accordance with the
amount of laundry being washed as detected by laundry amount
detect means. .

Another improvement embodied in another aspect of the present invention
is the inclusion of an unbalance detect means for detecting an unbalance
rotation of the tub. When the unbalance detecting means detects
the unbalance rotation, unbalance recovery means supplies water
into the tub and agitates the water and the laundry by operating
an agitator. Operation change means changes the time period of

the spin dry rinse mode operation in accordance with the
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spin dry rinse cycles that will be hisBheeHasBeenReplaced es %3 .-
changed by user. The tinme period and SHEE s
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In other words, the spin dry rinse node I's designed to handle |loads in

whi ch nmuch laundry is placed in the tub and nmuch detergent is
detection of the unbalance rotation or the number of spin dry

rinse cycles in accordance with the detection of the unbalance
rotation.

Another improvement provided by yet another aspect of the present
invention relates to the inclusion in the washing machine of a rinse degree
select means for selecting a degree of rinse. The operation
change means controls the time period during which the washing
macthine operates in spin dry rinse mode or the number of spin dry
rinse cycles in accordance with a selected degree of rinse.

.Another improvement relates to the inclusion of two rinse
modes, one being a spin dry rinse mode, and the other being a
hold water rinse mode. During hold water rinse mode operation,
controlled bY hold water rinse control means, water is supplied
to the tub and an agitator in the tab is rotated. The washing
machine has a laundry amount detect means for detecting an amount
of the laundry placed in the tub. Operation change means
controlslthe rinse operation such that when the degree selected
by the rinse degree select means is higher than a predetermined

:degree, either the spin dry rinse mode or hold water rinse mode
is selected according to.the amount of laundry detected by
laundry amount detect means. .

During the first operation of the spin dry rinse mode, the
rotating speed of the tub is controlled to avoid a resonance
speed or at more than'secondary resonance speed and less than

quaternary resonance speed by tub rotating speed control means.

. BRIEF DESCRIPTION OF THE DRAWINGS
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period of the spin dry rinse node is antly long for the |

| aundry to be rinsed. Thus, the spin dry rlnse nDde operation, as now
carried out is inefficient for light laundry |oads. Furthernore, during
spin dry rinsEnopbeaacoompanylingspi n dr ydrawiegspde, when the tub is
rotating while water is being supplied to_the tub, an unbal ance of rotation
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.according to the present ;nventlon:

Figure 2 is a front view of an operation panel of the
washing machine;

Figure 3 is a block diagram of control components of the
washing machine;
| FIGS.4(a) to 4(c) are timing charts showing the driving
state of the motor which drives a rotating tub of the washing
machine, the state of a water supply valve for supplying water
into a rotating tub, and the-variation of speed of the rotating
tub} respectively; o |

Figurg 5.is a flowchart explaining control of the washing
machine;

Figure 6 is a schematic diagram showing a primary resonance
state of the tub; ' |

Figure 7 is a schematic diagram showing a secondary
resonance state of the tub;

Figure 8 is a schematic diagram showing a tertiary resonénce
state of the tub;

Figure 9 is a schematic diagram showing a quaterna;y
resonance state of the tub; '

Figure 10 shows a rotating speed regions of the primary to
the quaternary resonance states on a axis of motor of washing
machine; |

Figure 11 is a flowchart explaining control of the washing

machine;
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cycles that will occur during spin dr eratlon and the tine
period for spin dry rinse node operat| ni m se-or avoid
unbal anced rotation during spin dry rlnse node operation. REPLACEMENT SHEET
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machine; and
'Figure 13 is a flowchart explaining control of the washing

machine according to another embodiment of this invention.

DETAILED DESCRIPT.ON OF PREFERRED EMBODIMENT

A presently preferred exemplary embodiment of the present
invention will be explained with refefence to the accompanying
drawings.

Figure 1 is a cross-sectional view of a washing machine

~ according to the présent invention. An outer tub 2 is placed in
an outer case 1 of the washing machine, and supported by an
elastic suspension mechanism 3 whiéh is only partly shown

in Figure 1. A rotating tub 4, into which laundry to be washed

is placed, is rotatably mounted within outer tub 2. An agitator
5 is rotatably mounted at the bottom center of rotating tub 4. A
water discharge valve 6 for controlling water flow from the tub 4
and a water diécharge hose 7a for discharging water from tub 4
are arranged below outer tub 2. When discharge valve 6 is
opened, water in tub 4 ﬁasses through discharge hose 7a via a
discharge hole 7c at a bottom portion of rotating tub 4 and
discharge valve 6. When diécharge valve 6 is closed, water is
not evacuated from rotating tub 4 and it can remain filled. A
through hose 7b, also arranged below outer tub 2, has one end
connected to discharée hose 7a and its other end connectgd to the

bqttom of,quﬁe: tub 2'(notjshdwn in Figure 1). Through hose 7b
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tub toccarry out a spin dry rinse node. The spin dry rinse node includes a

first op
is rotat
while th

eration during which water is supplied into the tub while the tub
dthsaintb avakeend Dherafore watendyvdprdd Wwhhes Superytuls 3theped.
(Zuickly discharged out of washing machine through hoses 7a and
7b. Agitator 5 for washing laundry placed in rotating tub 4 is
rotated by a driving mechanism 9 which is arranged below outer
tub 2. A motor 8, providing power for driving mechanism 9, has a
motér axis 8a and a pulley 8b firmly connected to motor axis 8a.
Pulley 8b drives a rotating axis 5a of a transmission 8d by a
belt 8c wrapped around pulley 8b. Transmission 8d selectably.
rotates either only agitator 5 or both agitator 5 and rotating

tub 4 in accordance with the mode of operation of the washing

machine. During washing and hold water rinse mode operations,

‘transmission 8d rotates only agitator 5. However, during a spin

dry mode operation for drying the laundry and during a spin dry
rinse mode operation for rinsing the laundry, the transmission 8d
rotates agitator 5 and rotating tub 4.

Rotating tub 4 has several.water extraction holes 11 only at
an upper part of the tub where a balanée ring 10 is fitted.
During a spin dry operation (part of spin dry rinse mode), water
spun out of the laundry passées through extraction holes 11
through a gap between rotating tub 4 and balance ring 10. A flat
ring-shaped tub cover 12 is fitted on.the top of outer tub 2. An
inner 1id 13 is supported on tub cover 12 by a spindle 14 at a
rear end thereof so as to be vertically rotatable so that it can
open and close an opening at thé ceﬁter of tub cover 12. When
tub cover 12 is closed it covers the ﬁpper portion of rotating
tub 4. A concave shaped part 15 is formed in the rear center of

tub cover 12 and near a peripheral portion of inner lid 13. The

8
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tub continues to be rotated. The washing machine has-an ar
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detecting the anount of laundry that is_bei

operation change neans for changi ng ﬂ;‘a ﬁggm mm th Spl nnépy;\ccpse

operation in accordance with the ano et ect ed=y=Foerrdry—
ns |l ude a plurality of a

anmount. detect means. The spin dry ri
spin dry rinse cycles each of mhich conprises first .and second operations.

The wash '&Q:t%cgif‘ alﬂ&'w' %C&ﬁ@@elwaﬁfoﬂelﬁeraanwat mbe&he

nunber_ spin dry“rinse cy c es t at occur during spin dry rinse node
oper at i Ofthiafy at@orze&&sq:dﬁ:tbﬁhe RMahrdge Ohuhbends§ deabg weibedlasaget ect ed

by laundry anmount detect neans.

formed'in the rear portion of part 15. A handle 18 for opening
inner 1id 13 is provided at the front of the inner 1lid. A top
cover 20, which is vertically rotatable, can open and cover inner
lid 13 and tub cover 1l2. A water éupply system 22, including a
water guide 19 and a water supply valve 21 is placed at a rear
partion of the washing machine, between top cover 20 and tub
cover 12. Water supplied through water supply valve 21 flows to
part 15 along water guide 19. Water drops into rotating tub 4
passing through drain holes 16 of part 15. Thus, ﬁrain holes 16
function as a sprinﬁier for the laundry placed in the rotating
tub 4. A concave cover 17, provided at inner lid 13, covers the
open ﬁpper ﬁortion of part 15 except for the upper portion of

_ drain holes 16 to prevent water dropped from water guide 19 from
scattering around part 15.

A-ﬁater level sensor 28 includes an eiectricalpressure
sensor 28a and an air tube 28b connected to an air trap 28c which
is between the bottom of rotating tub 4 and discharge valve 6.
Water in rotating tub 4 presses the air in air tube 28b via water
trap 28c, thus, the air ﬁushgs the pressure sensor 28a with a |
pressure related to the amount of the water in rotating tub 4.

As a result, pressure sensor 28a can detect the water level in
rotating tub 4. An unbalance detect switch 29 is provided under
water supply valve 21. Unbalance detect SWitch-29 includes a

micro switch 29a for detecting a swing of outer tub 2 vig an L-

shaped lever 29b which is rotatably supportéd by a pivot 29c.
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rotation.of the tub. Wen the u %$e nmeans deteets * QQCED
unbal ance rotation, unbal ance rec pplles water into the tub
and agitates the water and the Ia ting an agitator. Operation

change neans changes the tine period of the spin dry rinse node operation
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of laundry, ©outer tub 2 swings and hits IL-shaped lever 29b and L-
shaped lever 29b rotates around pivot 29c and its one end
temporarily pushes micro switch 29a. Accordingly, micro switch
.29a enables detection of an unbalance of rotating tub 4. Of
course other types of unbalance ﬁetector arrangements can be
used. Examﬁles would include 1) electrical unbalance detection
whlch uses a detectlon of change of motor current when motor 8
activates, can be applied; 2) mechanical unbalance detectlon
devices; and 3) other e1ec£rical unbalance detection devices.
Tﬁere is an operating panel 23 provided at the front of top cover
20. _

Referring now to Figure 2, operating pahel 23 will be
further described. Operating panel 23 has a switch input unit 24
which includes a course or type selection switch 24a, a rinse select
switch 24b, wash reserve time and mode setting switches 24c, a
starting switch 24d and a water level selecting switch 24e.

Rinse select switch 24b for selecting the degree of rinse

desired, alternatively selects a "Preferred Rinse" which is

normal rinse,-or “"Careful Rinse" which is stronger than the

normal rinse. Operating panel 23 includes a display unit 25

which includes laundry weight and water level display 25a, a

rinse mode display 25b, time display 25c and washing courseor type
display 25d. Laundry weight aﬁd water level display 25a displays
the laundry weight, corresponding water level and preferred
detergent émount by LEDs.. Rinse mode display 25b and washing

course display 25d display the selected mode and course

10
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i mprovenent provided by yet another
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sel ecting a degree of rinse. The oper ans controls the tine

period during which the washi ng machi ne operates in spin dry rinse node or
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rinse. Another inprovenment relates to the inclusion of two rinse nodes, one
bei ng a sprer displayed hydburaiddg on at Adquid myystal frame. Time display
25c has four 7-segment digit light emitting diodes (LED).. It
~ displays a reservation time or a number of times for rinse mode
operation or a time period for each operation.

A block diagram of the washing machine is shown in Figure 3.
Control circuit 26 is constituted by a micro-computer aloﬁg with
various peripheral devices, such as A/D converters, and the like.
The A/D converters can be of §arious types including but not
limited to pre-installed circuits in the microprocessor, software
in a microcomputer, and external circuits. A cover switch 27 is
preferably constituted by a micro switch attached near a rotating
axis of top cover 20. Switch 27 detects the opening and closing
of top cover 20. Control circuit 26 inputs switching signals
from a switch input unit 24 and cover open/close signals from
switch 27. Water level sensor 28 detects the watef level in
rotating tub 4 and.outputs a water level sighal. The water level
signal and an unbalance detection signal from an unbalance detect
switch 29 are also input to control circuit 26. Control circuit
26 controls water supply valve 21, motor 8, transmission 8d and
water discharge valve 6 via drive circuit 30. Drive circuit 30
includes relays and amplifiers, based on the inputs described
above together with pre-stored control programs stored in a
memory of the micro-computer. Control circuit 26 further
controls display unit 25. In this manner, control circuit 26
controls all aspects of washing including the various modes of

operation, i.e. washing mode and spin dry rinsing mode. Thus,

11
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agitator -in the tab is rotated. The was as a | ; -
detect nmeans for detecting an anmount of | aced in the tub.

Oper at.i on change neans controls the rinse operation such that when the
degree sel ected by the rinse degree select neans is higher than a
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node is sel'ected according to the anount of Taundry detected by laundry
anount  deRGlcd BN Laudddry Grd iht idsteopederion, cd spéns@ry dHiysei degremde,
the. rotating speed of the tub is controlled to avoid a resonance

select .device and a spin dry rotation control device.

Control details will be described with reference to the
flowchart shown in Figure 5. Control flow starts when starting
switch 24d is pushed. Control circuit 26 executes lauﬁdry amount
detecting process (step S1). 1In this laundry amount detecting
p;ocess, control circuit 26 turns on and off motor 8 in a
specified ON/OFF pattern to rotate rotating tub 4 before
supplying water to rotatihg tub 4, or when only laundry is placed
in rotating fuh 4. At this time, control circuit 26 reads a
éignal Sm (shown in Figure 3) indicative of a motor operationai
characteristic, i.e. the load of motor 8. As an example, signal
Sm could be a signal representing the speed of rotation of motor
8. The greater the amount (weight) of laundry placed in rotating
tub 4, the slower the speed of motor 8 will be. Thus, it is
éossible to determine the amount of laundry based on the speed of
motor 8 indicated by_signal'Sm. If motor 8 is a two phase
induction motor having a running condensér, the inter-terminal
voltage of the running condénser can be used as a load indicator.
In this case, the voltage of the rﬁnning condenser is inversely
proportional to the amount of laundry. As an alternative, the
current flowing through motor 8, which is proportional to the
load of motor 8 may be used. Control circuit 26 decides, based
on the above input, how much laundry is being washed. In the
presently preferred embodiment, the laundry load is clasgified

into one of four stages: "“Laundry weight High", "Laundry weight

- 12
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acconpanyi ng drawi ngs; Figure 1 “ H>

washi ng machi ne according to the presen
Medium", “YLaundry weight Low" and "Laundry weight MINimum" in

tional view of a

response to the result of the laundry amount detection.

After that, control circuit 26 determines the appropriate
water supply level based on the amount of.laundry. When the
amount of laundry is "Laundry weight High", the water supply
level is "High'", ﬁhen it is "Laundry weight Medium", the water
supply level is "Medium",'when it is "Laundry weight Low", the
wa%er supply level is "Slightly Low", when it is "Laundry weight
MINimum", the water supply level is "Low" (step S2). After the
water supply'level decision is made, control circuit 26 executes
the washing mode. Control circuit 26 controls water supply
valve 21, transmission 8d and ﬁotor 8 based on the decided water
level (step S3).

When the washing mode is finished, control circuit 26 6p¢ns
discharge valve 6 to discharge water from rotating tub 4 (step
S4). Then, at step S5, rinse mode operation begins.

In step S5, an inquify is made as to whether the water level
decided in step S2 is “High" ("Laundry weight High"). If YES,
first spin dry operatién is carried out for 3 minutes (step S8).
In the first spin dry operation, motor 8 rotates tub 4 at high
speed in one direction. Permeating water in the laundry
including detergent separates from the laundry, and discharges
out of the washing machine through water extraction holes 11,
outer tub 2 and through hose 7b. Three minutes after the first
spin dry mode operation starts, the spin dry rinse cycles (steps
S§9 to step S14) are carried out. Each spin dry rinse cycle

includes a spin dry rinse operation and a spin dry operation.

13
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primary resonance .
operation of step S10 together comprise the first spin dry rinse
operation. In a similar fashion, steps S11 and S12 taken
together constitute the second spin dry rinse cyclé, and Steps
S13 and S14 together constitute the third spin-dry rinse cycle.
COnséquently, when the water level is "High" ("Laundry weight
High"), the spin dry rinse cycle is repeated 3 times in the
sbin dry rinse mode.

As shown in FIGS.4(a) to 4(c), in the first spin dry rinse
ﬁode, water supply valve 21 is opened by switching it ON by drive
circﬁit 30. At the same time, rotating tub 4 is driven at low
speed (100 rpm) by motor 8 (step 895. During the spin dry rinse
mode, discharge'vélve is 6pened (not shown). One minute after
starting the first spin dry rinse mode, the spin dry operation of
the first.spin dry rinse cycle is started. In the spin dry
operation, water supply valve 21 is closed, and rotating tub 4 is
driven at high speed (1000 rpm). The spin dry operation
continues for 2 minutes .(step S10). Accordingly, the first spin
dry rinse cycle takes 3 minutes. After that, motor 8 is turned
off. Ten seconds after turning off motor 8, the second spin dry
rinse cycle is carried out in the same'way'as first spin dry
rinse cycle (steps S11 and S12). Ten seconds after second spin
dry rinse cycle, third spin dry rinse cycle is carried out in the
same way as first spin dry rinse cycle (steps S13 and S14).

In the spin dry rinse operation of each spin dry rinse cycle,

new water supplied via water supply valve 21 permeates the

laundry inside rotating tub 4, and the permeated water dissolves

- 14
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the washjpgePBeRit"8eft in the laundry. In the following spin dry
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operation, detergent-laden water is evacuated from the laundry
and tub by rotating the tub at high speed. This efficiently
removes the detergent from the laundry.

After third spin dry rinse cycle, a hold water rinse
operation is executed for a predetermined time (step S15). 1In
this operation, water supply valve 21 is opened, and discharge
valve 6 is closed. When the level of the water inside rotating
tub 4 reaches a predetermined level, water supply valve 21 is
closed and oniy agitator 5 is rotated by motor 8. Then, a final
spin dry operation is carried out. In the final spin dry
operation, water in tub 4 is discharged through discharge valve 6
when rotating tub 4 rotates at high speed for a predetermined
time (step S16). The laundry washing is completed when the final
spih'dry operation is finished.

Now consider the case where the water level is not “High".
The inquiry of step S5 is NO, and operation flow goes to step S6.
In step S6, another inquiry is made whether the water level is
"Medium®. If the water level is "Medium", the operation flow
goes to step S17 and steps S17 to S23 are executed. For this
situation,'only the steps different from those set forth in steps
S8 to S16 (water “HIGH") will be described.

The time spént in the first spin dry operation (step S17) is
shortened to 1.5 minutes. The third spin dry rinse cycle is
omitted, thus. the number of spin dry finsing cycles becomes two.

Furthermore, the time spent in each operation in the spin dry
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M. - AWEMENT SHEET . Date.. 2N ...995. 7 Figure 12 is alff
expl ai ning control of the washi ng MB.C NihikSheeflAsh HebroRbpced 3 | ‘ILPQWF@'E% HAS BEEN

expl ai ning control .of the washi ng nachi 0 ano
of this invention. DETAILED DESCRI PTI ON

EMBODI MENT A presently
preferred exenplary enbodi ment of the p

rinse cycles, namely time of the spin dry operation and the spin
dry rinse operation, is halved, respectively. ,

When the water level is neither "High" nor "Medium", that is
the inquiry in steps S5 and S6 are NO, operation flow goes to
step S7. In step S7, another inquiry is made whether the water
level is "Slightly Low". If the water level is "sSlightly Low",
operation flow goes to step S24 and steps S24 to S30 are
executed. For this case, only the steps different from those
above-described with respect to water level is "High" will be
described. The time spent in the first spin dry operation (step
S24) is shortened to 1 minute. The number of spip dry rinsin§
cycles becomes two. Furthermore, the time spent in the spin dry
operation and the spin dry rinse 6peration which are included in
the twice spin dry rinse cycles become 0.5 ‘minute (30 seconds),
respeétively.

If the water level is.“Low“, steps S31 to S35 are carried
out. In this case, only one spin dry rinsing cycle is executed,
and the time spent in the spin dry operation (step S32) and Fhe
spin dry rinse'operation (step S33) is 0.5 minute, respectively.

In this embodiment! the amount (weight) of laundry, is
detected and the spin dry rinse mode is varied accordingly.
Because the spin dry rinse mode is adjusted to the amount of
laundry, time and water usage in the rinse mode can be reduced.
Both the number of the spin dry rinse cycles and the time of the
spin dry rinse ‘mode are varied. Therefore, time spent and water

used can be reduced. Of course, it is possible to use iny one
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invention will be explained with reference to the acconpa

-Figure 1 is a cross-sqctional viewngfsndet Bt ReoiBGhI Ne a Tt Qnpl
present isnvention. An outer tub 2 i ' outer c ' “@ggT,
washi ng machi ne, and supported by a%“ﬂlEﬂ’[ﬂﬂllMEﬂiny on nechani sm 3 whi ch
Is onl,y partly shown in Figure 1. A : , into which laundry to

be washed is placed, is rotatably nmounted within outer tub 2. An agitator 5

OB YRR A L PO T A Sl #B0 o
?chgéraﬁgﬁﬂz_§§ﬁ§%%% %gﬂ%ﬁg%y:%édgﬁgg;fron1tub 4 are arranged bel ow outer

The rotating speed of rotating tub 4 during water supply, or
the spin dry rinse operation, which, in this embodiment is
preferably about 100 rpm, is set to exceed the secondary
resonance speed of the washing machine, but remain less than the
quaternary resonance speed. As a result, the washing machine can
a&ﬁid the influence of the primary, the sécondary and the
quaternary resonances. The occurrence of unbalanced rotation
during water supply can be further suppressed, and the spin dry
rinse mode can obtain high stability and high efficiency. If the
rotating speed of tub 4 is near the resonance speed of the
washing machine, the washing machine resonates and an unbalanced .
rotation of tub 4 will often occur. Whén unbalanced rotation
occurs, the water supplied into rotating tub 4 passing through
drain holes 16 is not uniformly sprinkled to the laundry in
‘rotating tub 4, and detergent is not adequately removed from the
laundry.

Figures 6-9.exp1ain the various resonance states of the
washing machine. Only the relevant portions of the washing
machine are shown in these figures, the remaining parts being
omitted. In each drawing, a point G indicates the center of
gravity of the wéshing machine, K designates the center of
rotating tub 4. In the presently preferred embodiment, primary
resonance occurs when the speed of rotation of rotating tub 4 is
42-43 rpm. In the primary resonance state,’ as shown by arrows in

Figure 6, the entire rotating tub 4 tends to laterally oscillate.

17



opened, water in tub 4 passes through di.sgharge hose 7a vi
hole 7c at a bottom portion of rotatingt t arg
di scharge*valve 6 is closed, water is n1 & omr

it can remain filled. A through hose 7b, bel ow outer tub 2,
has one end connected to discharge hose 7a and its other end connected to
the bottom of outer tub 2 (not shown in Figure 1). Through hose 7b 1/
RPLACMENSeSHndary? ¥ d¥dhditce occurs ~whemr the speed of ~rotation of-rotating

tub 4 is 70-77 rpm. In this case, as shown by arrows in Figure
7, the rotating tub 4 tends to oscillate in the forward and
reverse rotation direction. Tertiary resonance occurs when the .
speed of rotation of rotating tub 4 is 143-193 rpm. In this
case, as shown by the arrows in Figure 8, the rotating tub 4
tends to oscillate in the vertical direction.' Figure 9 shows the
dﬁéternary resonance state. It occurs when the speed of rotation .
of rotating tub 4 is 203-237 rpm. In this quaternary resonance
state, as shown by arrows in Figure 9, the upper part of rotating
tub 4 tends to oscillate, that is to say rdcking, in the
transverse direction with the lower part of rotating tub 4 as the
focal point. The regions of the primary to the quaternary
resonances spéeds are shown in Figure 10. At the tertiary
resohance_speed the oscillation is large in the vertical
direction. Although, the excitation force is weak, and the
amplitude is also small, the attenuation is large. Thus, it does
not tend to cause a large unbalance of rotation, compared with-
primary, secondary and quaternary resonances. Therefore, it is
aSle to suppress the occurrence of unbalanced rctation during
water supply, by the setting of the rotation speed of rotating
tub 4 at more than the secondary resonance speed and less than
the quaternary resonance speed (approximately from 100 rpm to 150
rpm) . Furthermore, the-speed which is more than the secondary
resonance speed and less than the quatérnary resonance speed, is

far from'the-primary resonance band having a largest oscillation
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8 has no valve. Therefore water dropped into outer tub 2 is S SHEET HAS BEEN
di scharged out of washi ng machi ne ThirspesgitasiPoa®Repidd and 7b.4¥ﬂtzﬂnypﬂ§d%y

washi ng l-aundry placed in rotating |ml1|3||!&m'ﬂl I'ed by a dri=wFrg=rechansm
9 which is arranged bel ow outer tub provi di ng power for
driving mechanism9, has a notor ax ! ulley 8b firmy connected
by & bel B i Uit bt 51F PR €4S P sef BPEBLT PR o
ei ther oRdotA%dRidving a b_g;,h:{@gé'v;ﬁ; r 5 and rotating tub 4 in accordance
wi th the node of operation of The washing . .

"However, the rotating speed of rotating tub 4 during water
supply may be set at any speed other than the primafy, secondary,
‘tertiary and quaternary resonance speeds, namely any speed other
than a resonancé\speed to suppress the occurrence of unbalanced
rotation during water supply. If the rotation speed of rotating
tub 4 during water supply is less than the primary resonance
speed, the occurrence of unbalanced rotation dufing water supply
will be suppressed. An added benefit is that rinse efficiency is
improved becausé the rotation speed of rotating tub 4 during
water supply becomes eveﬁ slower allowing more water to be
absorbed into the laundry.

Table 1 compares the rinsing effect at various rotating
speeds of rotating tub 4 during water supply, or the spin dry
rinse operation.

Rinsing ratios shown in Table 1 are ratios based on a
standard comparison established by the Japanese Industrial
Standard (JIS) applicable to washing machines. The table sets
forth the results of comparing the rinse effect using a rinse
method wherein increasing spéed of rotation during the spin dry

operation} and supplying water during an initial period.
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machi ne. During washing and hol d mater ri nse nDde operatlo S rlc Q]
gpé?éﬁff? APEEN

drying the laundry and during a spln oper at i

8d rotates only agitator 5. However T ,maees eptacett y nod -PER

the laundry, the transm ssion 8d rot and rotating tub 4.
Rotati.ng tub 4 has several water extraction holes 1 only at an upper part
of the t ere a balance ring 10 is fitted., Durlng a spln dry operatlon
(part of R dry rin
extracti pn holes 11 through a gap between|rotating tub 4 and bal ance ri ng.
10. A fl ptRotaigichappeedub cover 12 is fi{Rechsimg Mattiep of outer tub 2.

I nner i I}S IS supgorted on tub cover 12|by a spindle 14 at a
uring Water Supply (rpm) .
50 1.095
100 | 1.094
200 ' 1.067
“ ;00 1.047

'As shown in the Table 1, at 50 rpm, the rinse effect is
improved 1.095 times that of the "standard". At 100 rpm, the
improvement is 1.094 times, etc. Thus, the lower the speed of
rotating tub 4 during water supply, the greater the rinsing
effect. However, low speed is near primary resonance speed, so
it is possible to cause the unbalanced rotation. Accordingly,
the preferred speed of rotating tub 4 during water supply is from
90 rpm to 130 rbm.

| Referring now.to Figure 11, another func?ion of the washing
machine will be explained. The washing machine has an unbalance
recovery mode to recover an unbalance of the laundry in rotating
tub 4 and a spin dry rinse mode variation.. The flowchart set
forth in Figufe 11 explains how the control circuit carries'ogt
this function. Steps Gl to G4 are the same as above described
steps S1 to S4 shown in Figure 5. The first spin dry operation
is carried out in step G5. 1In step G6, it is determined whether

- unbalance detect switch 29 has detected an unbalanced rotation of
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rear end thereof so as to be vertically rotatable so that i N
cl ose an opening at the center of Th . BegpRe; n tub co eﬁﬁ%fﬁﬁgﬂéfgggﬁhN
it covers the upper portion of rotat E rlﬁ” oncave sh d
fornmed in the rear center of tub co a peripheral portion of
inner.lid 13. Thé R EPLACEMENT SHEET Date .V ...... ........ bot t om of

part 15 is shaped so that its front portion is lower than its rear portion.

A large ngﬁﬂiﬁg éﬂﬁﬂ41éugfﬁbjéhé”first épin dry operation in step GS.
If it has not detected an unbalanced rotation, the operation flow
goes to step G7. In steps G7 to G12, the spin dry rinse cycle
which includes a 1 minute spin dry rinse operation and 2 minutes
spin dry operation, is carried out three times. After that, a
hold water rinse operation (step G13) and a final spin dry
operation‘(step Gl4) which are the same as stéps S15 and S16,
réspectiveij, shown in Figure 5 are carried out.

If unbalance detect switch 29 has detected an unbalanced
rotation in step G5, the operation flow goes to step G15. The
unbalance recovery mode is ca:ried out from étep G1l5 to step G18.
First, discharge valve 6 is closed and water supply valvé 21 is
opened, so new water is supplied to rotating tub 4-(steb G15) .
When ghe water reaches a predetermined level, water supply valve
21 is closed and agitator 5 is turned on. The laundry is
agitated (step G16). A predetermined time éfter agitating,
discharge valve 6 is opened and the water in rotating tub 4 is
discharged (step G17). The unbalance of the laundry in rotating
tub 4 is recovered in this mode. The above described unbalance
recovery mode executed in steps G15 to G17 is the same as in the
‘hold water rinse cycle. After that, the. spin dry rinse cycle is
executed twice (steps G18 to G22). In this spin dry rinse cycle,
each spin dry operation (steps G18 and G20) takes 1 minute, while
each spin dry rinse operation (steps G19 and G21) takeslo.s
minutes. After step G22, a hold water rinse operation step G23
and a final spin dry operation step G24 are carried out.u

Accordingly, both execution times of the spin dry rinse mode and
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formed in the rear portion of part 15. A handle 18 for openi
is provided at the front of the inner Tk IWﬂH#$@n q&mu&r 20
vertically rotatable, can open and cov and t U
wat er supply system 22, including a ma d a water. supply val ve
21 is placed at a rear portion of the mashlng nac |ne bet ween top cover 20
and tub cover - 12. Water supplied through water supply valve 21 flows to
part 15 ahenguerr @fitite 19piNAdey BLROS tyéDes Oineluged Ubnithasspig

t hrough drain holes 16 of part 15. Thus, drain holes 16 function as a

spri nkl erinse mvsld areirglipéoedd in the rotating tub 4. A concave cover 17

provided at inner lid 13, covers the open upper portlon of gart 15 except
for the upperﬂ&gq|qﬂlqnbalanced rotation of tub is detected, unbalance

recovery mode operation including water supply and agitation of
the laundry is carried out. Unbélance recovery mode operation
functions not only to recover from an unbalance, but also to
rinse the laundry. Therefore, the spin dry rinse mode after
unbalance recovery mode operation can be shortened in time and
number of cycles. Thus, consumption of time and waste of water
can be reduced. In particular, in this embodiment, both the
execution time of the spin dry rinse mode and the number of
cycles of spin dry rinse are reduced. 'This saves both time and
water. However, reduction of either the time of spin dry or the
number of spin dry rinse cycles alone, would still be beneficial.
Figure 12 is a flowchart explaining another function of the
washing machine. A user can select a spin dry rinse operation
variation, namely "Careful Rinse" or "Preferred Rinse", by
operating the rinse select switch 24b shown in Figure 2. The
operation from steps P1 to P4 is the same as that of steps S1 to
S4 shown in Figure-s. In step P5, control circuit 26 judges
whether "Cafeful Rinse" has been selected by operating the rinse
select switch 24b. TIf "Careful rinse" has not been selected,
"Preferred Rinse" is selected and the operation flow goes to step
P6. Steps P6 to Pl4 which are the same as steps S8 to S§16, cause
there to be three spin dry rinse cycles. If "Careful rinse" has
been selected, the operation flow goes to step P15. In step P15,

a first spin dry operation is executed for 3.5 minutes. Then, a
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drain holes 16 to prevent water dropped fromwater guide 19 ﬂHMhSHE&YH&&Bﬁ;N
around part 15. *A water |evel senShis Si®8 HanBéenBegacah el ect rf| cal REFLAGED

bet ween the bottomof rotating tub valve 6. Water in
rotating.-tub 4 presses the air in air tu via water trap 28c, thus,
the air pushes the pressure sensor 28a with a pressure related to the
anount ofsgiit e} efinde Gfclld Nk tetbedutdd S €EReSEt (sPEPESPLE §BNPR5)28aTHANn
detect the water level in rotating tub 4. An unbal ance detect switch 29 is
provi ded eaulerspin edry upinse \cyrake 21a dpiral dury er tesecoperatibn2{stepsu®as,a

mcro switch 29a for detecting a swing of outer tub 2 via an L- )
P18, P20, P22 and P24) is executed for 2 minutes, and a spin dry

sensor 28a and an air tube 28b conn L Qm trap 28c TCm T3S
e

operation (steps P17, P19, P21, P23 and P25) is executed for 3
minutes. After the five spin dry rinse cycles, the hold water
rinse operation (step P26) and the final spin dry operation (step
'P275 ére carried out. Namely, when the "Careful Rinse" is
selected by a user, the number of the spin dry rinse cycle is
made greéter, at the same time, each spin dry rinse cycles
included in the spin dry rinse mode is lengthened. Therefore,
the user can change the degree of rinse whether "Preferred Rinse"
or "Careful Rinse®.

Figure 13 is a flowchart explaining another embodiment of a
washing machine accdrding to the present invention. The
difference between this embodiment and the previously described
embodiment is in the function of control circuit 26. All other
parts are the same as shown in Figures 1-3 and will not therefore
be described. 1In this embodiment, when the "Careful Rinse" is
selectéd by rinse select switch 24b, a water level is determined
based on the amount 6f the laundry in rotating tub 4. After
determining the proper water level, control circuit 26.changes
its rinse mdde, either a spin dry rinse mode or a hold water
rinse mode. Before rinse mode, the operation of the washing
machine is carried out per steps Q1 to Q4 which are the same as
corresponding step S1 to S4 shown in Figure 5. 1In step 05, it is
determined whether the %“Careful Rinse" has been selected. If the

“careful Rinse" has not been selected, steps Q6 to Q14 which are
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4D ]

shaped | ever 29b which is rotatably su orted by a plvot 298 s , 1
SHEE Date : Rt p.V.a 10 When rot at Relaped y unb ance g% N ’
of an uneVen | oad distribution of Hbiu ub 2 swit LS

L-shaped | ever 29b and L- shaped Iev

around pivot 29c and its

one end tenorarily pushes mcro swtch 29a. Accor Ingly, mcro switch -29a
enabl es detection of an unbal ance of rotating tub 4. O

identical to corresponding steps S8 to S16, respectively and
include three spin dry rinse cycles, are executed. However, If
"Careful-Rihseﬁ has been selected, inquiry is made whether the
water level decided in step Q2 is "High" (step Q15). If the
water level is "“High'", steps Q16 to Q28 are executed in order.
The operations from steps Q16 to Q28 are the same as step P15 to
P27 shown in Figure 12. If water level is not "High", namely,
water level ié "Medium", "Slightly Low" or "Low", the hold water
rinse mode which includes two times hold water rinse operation is
executed (steps Q29 and Q30). Each hold water rinse operation is
the same as step Q13 and Q27. In this regard, see corresponding
steps G15 to G17 in Fiéure 11 for detailed expianation. Then, a
final spin dry mode is carried out for a predetermined time (step
G31) .

In this embodiment, after the "Careful Rinse" is selected,
further more, if water level is not "High", the hold water rinse
mode is selected for the rinse mode. The reason for this
selection of rinse mode is that, in the case in which the water
level is not "High", using the spin éry rinse mode for obtaining
an adequate rinse effect needs more time and water than using the
hold water rinse mode to obtain same rinse effect. |

Many changes and modifications of the above dgscribed
embodiment can be carried out without departing from the scope of
the general inventive concept as defined by the appended claims

and their equivalents.
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reserve
water |le

ther types of unbal ance detector arrangenments can
clude 1) electrical Unbal ance detection which uses’

n devices. There is an operating panel 23 provided at the front of

r 20. Referring now to Figure 2, operating panel Zﬁliy?ilhgémg o [;gerd

Epﬁgah' ¢ %5223 has a switch input unit 24 whi
gﬂéype—se;ét#%y;TEMtch 24a, a rinse select swtch i
time and node setting switches 24c, a starting swt
vel selecting switch 24e.

1. A washing machine, comprising:,

G

. a tub for receiving laundry to be washed;

means for supplying water into the tub:;
means for rotating the tub;
rinse mode control means for controll?ng 1) Vaﬁer supply
iﬁto the tub énd 2) rotation of the tub so as to carry out a spin
dry rinse mode operation, the spin dry rinse mode operation
including:
a first operation wherein water is éﬁpplied into the
tub while the tub is rotated, and
a second operation wherein water is'not.supplied into
the tub and the tub is rotated;
laundry amount detect means for detecting an amount of
laundry placed into the tub; and
rinse time change means for changing a time period of the

spin dry rinse mode operation in accordance with the amount of

laundry detected by laundry amount detect means.

2. A washing machine, comprising:

a tub for receiving laundry to be washed:;

means for supplyin§ water into the tub;

means for rotating the tub;

rinse mode control means for controlling 1) water supply ;
info the tub and 2) rotation of the tub so as to carry oqt a spin

dry_finse mode operation, the spin dry rinse mode including a

25
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R nse seI ect switch 24b for sel ecting the degree of rinse mm“m"““““""”“‘

alternatively selects a "Preferred Ri nse" is normal rknse, wor
"Careful *Ri nse" which is stronger than the nornal rinse.
includes a display unit 25 which includes |aundry wei ght and water |evel

di splay 25a, a rinse node display 25b, tinme display 25c and washi ng
courseor type display 25d. Laundry weight and water |evel display 25a

di spl ays 2 16 quif e V%bsﬂbtd r¥ ¥ {RSP0Bk W VB4 &h SR dé\ﬂdrﬂﬁééeéf{@ﬂe

det ergent anount “by LE Rinse node display 25b and wa |ng course di spl ay
25d di splig¢idag iz ect ed node and cour se REPLACEMENT SHEET 2 NOV 1995

a first operation wherein water is supplied into the
tub while the tub is rotated, and

a second operation wherein water is not supplied into
the tub and the tub is rotated;

laundry amount detect means for detecting an amount of
léundry placed into the tub; and
operation number change means fof controlling the number of

spin dry rinse cycles carried out dﬁring spin dry rinse mode in
accordance with the amount of laundry deteeted by laundry amount

detect means.

3. A washing machine, comprising:
a tub for receiving laundry to be washed:;
means for supplying water into the tub:
means for rotating the tub:;
rinse mode control means for controlling 1) water supply
into the tub and 2) rotation of the tub so as to carry out a spin
dry rinse mode including:
a first operation wherein water is supplied into the
tub while the tub is rotated, and
a second operation wherein water is not supplied into
the tub and the tub is rotated;

unﬁalance-deﬁect means for detecting unbalanced rotation of

the tub;

—

as Been Re‘laced
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Date...... ... .. respectlvely At these

sel ected node and course are displayed by turning on a I|qu
frame. Tifre display 25c has four 7-segnent digit light emt i@mﬂ!‘w”m ]
(LED). It displays a reservation time or a nunber of timnes @r €]

operatton-or a time period for each operation. A block diagram of the

washi ng machine is shown in-Figure 3. Control circuit 26 is constituted by
a i cro- conput @bl #AGe WéBoVaEy ONSa RS tHResabpI@Yhaewatescinto A2 tub

converters, and the |iKke.
and stirring the water and the laundry when the unbalance
detecting means detects the unbalance rotation; and
rinse time change means for changing a time period of the
spin dry rinse mode operation in accordance with the detection of

unbalanced rotation.

4. A washing machine, comprising:
a tub for receiving laundry to be washéd;
means for supplying water into the tub:
means for'rotating the tub:
rinse mode control means for'controlling 1) a water supply
into the tub and é) rotation of the tub to carry out spin dry
rinse mode operation which includes a plurality of spin dry rinse
operétions, each spin dry rinse operation ihcluding: |
a first operation during which water is supplied into
the tub while the tub is rotated, and
a sécond operation during which water is not supplied
into the tub and the tub is rotated:;
unbalance detect means for detectlng an unbalanced rotation
of the tub;
unbalance recovery means for supplying water into the tub
and stirring the water and the laundry when the unbalance
detecting means detects unbalanced rotation; and
operation number chanée means for controlling the number of
spin dry rinse cycles included in spin dry rinse mode operation

" in accordance with the detection of unbalanced rotation.

27
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The A/ D converters can be of various types including but not limted to
pre-installed circuits.in the mcroprocessor, software in aJ"”W"ﬂﬂ

and external. circuits. A cover switch 27 is preferably cons ")."MI ,"'

mcro switch attached near a rotating axis of top cover 20. Swi fch '
det ect's the opening and closing of top cover 20. Control circuit 26 |nputs
swtching signals froma switch input unit 24 and cover open/close signals
fromswitch 27. Water |evel sensor 28 detects the water level in rotating

tub 4 and outputs a water |evel signal. The water |evel signal and an

unbal ance det &cti oA swaplaing meeinenbedmpetsitegect switch 29 are al so
I nput to control circuit 26. Control circuit 26 controls water supply
val ve 21, not &r t@b thamsrgesivingdlayntiry to be washed;

means for supplying water into the tub:
means for rotating the tub;
rinse mode control means for dontrolling 1) water supply
1nto the tub and 2) rotation of the tub to carry out the Spln dry
rinse mode which includes:
a first operation dﬁring which water is supplied into
the tub while the tub is rotated, and
a second operation during which water is not supplied
into the tub and the tub is rotated;
rinée degree select means for manually selecting a degree
of rinse desired; and
rinse time change ﬁeans for contr&lling a time period of
spin dry rinse mode operétion in accordance with the selected

degree of rise by the rinse degree select means.

6. A washing machine, comprising:

a tub for receiving laundry to be washed;

means for supplying water into the tub;

means for rotating the tub; |

rinse mode control means for controlling 1) water supply
into the tub and 2) rotation of the tub to carry out a spin dry
rinse mode operation which includes a plurality of spin dry rinse

cycles, each spin dry rinse cycle including:

_ [
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wat er di scharge valve 6 via drive circuit 30. Drive circuit 30 1 ncludes
relays and anplifiers, based on the inputs described above

pre-stored control prograns stored in a nmenory of the mcroﬂmmmmmmml
Control circuit 26 further controls display unit 25. In th

contraol circuit 26 controls all aspects of washing |nclud|ng the varlous

nmodes of operation, i.e. washing node and spin dry rinsing node. Thus, IL.

Dat e g ° 124 first operation during which water is supplied into

the tub while the tub is rotated, and
a second opération during which water is not supplied
into fhe tub and the tub is rotated;
rinse degree select means for manually selecting a degree of
rinse desired; and _.
operation number change means for controlling the number of
sbin dry rinse cycles carried out during spin dry finse mode

operation in accordance with the selected degree of rinse by

rinse degree select means.

7. A washing machine, comprising:
a tub for receiving laundry to be washed;
means for supplying water into the tub:;
means for rotating the tub;
spin dry rinse mode control means for controlling 1) a water
supply into the tub and 2) rotation of the tub to carry out a
spin dry rinse mode operation inéluding
a first operation during which water is supplied into
the tub while the tub is rotated, and
_ a second operation during which water is not supplied
into the tub and the tub is rotated; |
hold waterlrinse mode control means for contrblling 1) a
water supply into the tub and 2) rotation of the tub to carry out
" a hold water rinse operation in which water fills the tank, and
the water and the laundry are stirred; )
-
as Been Re‘Iaced
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control circuit 26 functions as a spin dry rinse node con

| aundry wei ght detect device, a spin dry rinse degree sel !ﬂ'“lﬂﬁ[‘%ﬂ"ﬂ”“'
spin dry Totation control device. Control details will be descri

reference to the flowhart shown in Figure 5. Control flow starts when
starti‘ng switch 24d is pushed. Control circuit 26 executes |aundry anount
detecting process (step Si). In this |aundry anount detectihg process,

control circuit, 26 tyurns on d off notor,. 8 in a specif attern
(o rotate o s s Tedor el 6ol pmetbe nEoRaperanLLY b e S5 PEne 4908 F oo B8

only | aupq %ég ,in rotating tub 4. At this time, control circuit 26
reads a S|gna omn in Figure 3) indicative of a notor operational

laundry amount detect means for detecting an amount of the
laundry placed in the tub; and

mode select means for selecting a desired rinse mode so that
when the degree selected by the rinse degree select means is
h%gher than a predetermined degreé, either the spin dry rinse
mode or the hold water rinse mode is selected in according to the

amount of laundry detected by laundry amount detect means.

8. A washing machine, compriéing:
a tub for receiving laundry to be washed;
means for supplying water into the tub;
means for rotating the tub; |
rinse mode control means for controlling 1) a water supply
into the tub and 2) rotation of_the'tub to carry out a spin dry
rinse mode including:
| a first operation during which water is supplied into
the tub while the tub is rotated, and
a second operation during which water is not supplied
into the tub and the tub is rotated; and
tub rotating speed contrbl means for controlling the
. rotating speed of the tub tb avoid a resonance speed during the

first operation.

9. A washing machine according to claim 8, wherein the tub

rotating speed control means controls the rotating speed of the

30 T
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characteristic, i.e. the |load of notor 8 As an exanple, ‘s
a signal representing the speed of rotation of notor 8. Th 'E U ﬁ
anount (weight) of laundry placed in rotating tub 4, the s

of notor 8 will be. Thus, it is possible to determ ne the anDunt of | aundry
based-on the speed of notor 8 indicated by signal Sm If notor 8 is a two
~phase i nduction notor having a running condenser, the inter-term nal

vol t age tidb tde ds8Intd NPe CDELENERAN CANpBEMES¢drasofiaheadspeddcaifotthel n this.
case, the voltage of the running condenser is inversely proportional to the
anount ofadhdingimachdénan alternative, the current flowi ng through notor 8
which is proportional to the | oad of notor 8 nay be used. Control circuit
26 deci des, based

10. A washing machine, comprising:
a tub for receiving laundry to be washed;
means for supplying water into the tub;
means for rotating the tub;
rinse mode control means for controlling 1) a water supply
into the tub and 2) rotation of the tub to carry out the spin dry
rinse mode which includes
a first operation during which water is supplied into
the tub while the tub is rotated, and
a second operatlon that water is not supplied into the
tub and the tub is rotated, and
tub rotating speed control means for controlling the
rotating speed of the tub so as to be more than a secondary
resonance speed and less than a quaternary resonance speed during

the first operation.

11. A washing machine according to any one of claims 1 to
10, wherein the rotating speed of the tub during the first
operation is less than the ;oﬁating speed of the tub during the

second operation.

12. A washing machine according to any one of claims 1, 2
"and 7, wherein the laundry amount detecting means includes a

speed detecting means for detecting a rotation speed of the tub,

31
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on the above input, how nmuch [aundry is being washed. In t I

preferred enbodi ment, the laundry load is classified into ¢ j ﬁ@m jﬂl"““
stages: “Laundry wei ght High", "Laundry wei ght REPLACEMENT=S L S
Dat e~ 13 Mediunt', "Laundry weight Low' and "Laundry weight M N nunf in
response to the result of the laundry anmount detection.

and laundry detecting means determines the amount of
laundry based on the detected rotation speed. '
13. A washing machine according to any one of

claims 1, 2 and 7, wherein the rinse mode control means

5 includes a motor for driving the tub, and the laundry
amount detecting means includes a load detecting means
for detecting a load of the motor, the laundry
detecting means determining the émount of laundry based
on detected motor load.

10 14. A washing machine according to claim 3 or 4,
wherein the unbalance detecting means includes a swing
detect means for detecting a swing of the tub, and the
unbalance detecting means determines the unbalance of

~ the tub on the basis of the detected swing of the tub.
15 15. A washing machine substantially as .
hereinbefore described with reference to Figs. 1 to 5
of the accompanying drawings.

16. A washing machine substantially as

hereinbefore described with reference to Figs. 6 to 10
20 of the accompanying drawings.

17. A washing machine substantially as
hereinbefore described with reference to Fig. 11 of the
accompanying drawings.

18. A washing machine substantially as

25 hereinbefore described with reference to Fig. 12 of the
accompanying drawings.

19. A washing machine substantially as
hereinbefore described with reference to Fig. 13 of the

accompanying drawings.
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After that, control circuit 26 determi nes the appropriate Watfl giSbtifal Been Replaced
| evel based on the anmount of |aundry. Wen the anount of | aun

"Laundry-wei ght Hi gh", the water supply level is "High", V\henaanlmﬂ“l“ |Ii
"Laundry wei ght Mediunt', the water supply level is "Mediunt

"Laundry weight Lgw', the water supply level is "Slightly Low', when it is
"Laundry wei ght M N nunt, the water supply level is "Low' (step S2). After
the water supply | evel HRSHINGNMASHINEc HAVING @ RINSEUMODMS executes the
washi ng node. Control circuit 26 controls water supply valve 21

transm ssion 8d and notor 8 based on the decided water |evel (step S3).
When the washing node is finished, control circuit 26 opens

ABSTRACT OF. THE DISCLOSURE

A washing machine having a rinse mode for rinsing laundry
placed in a tub of the washing machine. Rinse mode control means
controls water supply to the tub and rotation of the tub to carry
out a spin dry rinse mode. The spin dry rinse mode includes a |
first operation dufing which water is supplied into the tub while
the tub islrotated and a second operation durihg which the supply
oft water is stopped and the tub is rotated. The washing machine
further includes means for detecting the amount of laundry put
into the tub. A rinse time change means controls the time for
spin dry rinse méde in accordénce with the amount of laundry
detected. Thus, time can be saved and water conserved while.

still effectively rinsing the laundry.
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to whether the water level decided in step S2 is "H gh" ("La

Hgh"). If YES, first spin dry operation is carried out for

SS). In the first spin dry operation, notor 8 rotates tub 4 at high spee
in one directi g Pgﬂneating water in the |l aundry including detergent
separates from'thg | aundry, and di scharges out of the washi.ng nachi ne

t hrough water extraction holes 11; outer tub 2 and through hose 7b. Three
mnutes after the first spin dry node operation starts, the spin dry rinse
cycles (steps S9 to step S14) are carried out. Each spin dry rinse cycle

dlscharge valve 6 to discharge water fromrotating tub 4 (s ep . Then,
at step S5, rinse node operation begins. In step 85 an |nq “B tahaﬂ
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includes a spin dry rinse operation and a spin dry operation. REPLACEMENT

SHMEET Date? 2.. NOV 1995 14 Thus, tgae spin dry rinse opef® HagB laced
S9 and the spin dry operation of step 0 toget her conprise t I I
dry rinse operation. In a simlar fashi¥n’ steps Sli and S12

constitute the second spin dry Jit+rse—eyte : eps S13.and S14 toget her

|

constitute the third spin-‘dry X
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_—

Consequent |y, when the water level is "High" ("Laundry meigﬂ; H gh"), the
spin dry rinse cycle is repeated 3.tinmes in the spin dryjjg eplaced
shown insFIGS. 4(a) to 4(c), inthe first spin dry rinse nodiﬂi ﬁﬁ?
valve 21 is opened by switching it ON by drive circuit 30.

tinme,-rotating tub 4 is driven at |ow speed (100 rpm) by notor 8 (step S9).
During the spin dry rinse node, discharge valve is opened (not shown). One

mnute after starting the first spin dry rinse node, the spin dry operation
of the first spin dry rinse cycle is started. In the spin dry operation,

wat er supply valve 21 is closed, and rotating tub 4 is driven at high speed

(1000 rpm. The spin dry operation
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conttnues for 2 mnutes (step S10). Accordingly, the fi rstmh&tﬁgsxﬁ Ll BSBced
gycle takes 3 mnutes. After that, nmotor 8 is turned off. er
turning.off notor 8, the second spin dry rinse cycle is car Hﬂ!ﬂﬂ ‘Qﬁﬂ
same way as first spin dry rinse cycle (steps Sil and S12).

after second spin dry rinse cycle, third spin dry rinse cycle is carried
out in the same way as first spin dry rinse cycle (steps S13 and S14). In
the spin dry rinse operation of each spin dry rinse cycle, new water
supplied via water supply valve 21 perneates the laundry inside rotating
tub 4, and the perneated water dissolves REPLACEMENT SHEET | Date
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in the | aundry.

o
L
1) D
Rname
G = >

: =20 ©
==k
[ O
epr-] . ___[oN >
_ Ol O O
] o
rb [ |
o — ) 4 >
O > amer
> CcC o +—
rdepaem
T C DO CC
T — O
e O O.— -
—_ DN N - ©
O OCTC OO
[ - O (&)
[@) = BN <) Q. -
—— = O T T
= -0 oo
Oesm.|sn
— o L O.
Mtvdtdm
S
OOVLO— WV
D o o C ]
L oy . ©
+— > ©C ~O 0
T — Lo —
COww 10 Q
——c oM >
T O — — @©
S.—-0Q®
O OX>XN0>0m
C.— O Qo
> y— n 0L
Dy—- O DO
(GIN7)) « @©
)] nmae
— ) - i g,
—_ .= O
- - n<t
Ok > -
— « O T QO
m OO =]
© C T
L C. C
co._Eco
- O QO [
— O N 0o ~._
QL ®© — O
—— C T OO ®
_..gvldnt
—i—— O O O
CCC O
(8] +— 90
(@) ! [<8)
(] (] ———
O o n
®5Lowc

det ergjent

G

K4p wid> |1,
T
(G [
| L
Aap wids Jostd | |7 wtagey Lipwids
| S _

_asuu 4ayen plof]  [M850 5w Kaput)
T35S _
M50 Lap widg WMG0 Lap s..ﬁ
1 EES ]

0 25mi Lap widg _.-.....m.g aswik Lap wlg
| ¢&S [

e Adp wids rmw Nl dap wds ¥l

€S

S

oES
(A
8es
L2s
92S

T4

s

&

j243] 2230,

WMOT ATUBTIS,

Aap wis [P |eag

25uM tti_oiﬁm

| _\% wds|les

..m..um.mi_ dipwdshzg

e ,_5 mds |61S
..._.__.....w..m.,.“ Kap wds|8LS |

| ....sm._\._“..% %y | LIS

a WNPINW,,
.go— A2}V

Can3)

abroyrsip an oy

I

5$2304d ysup

P19
1943 49%vpM

2
AUNowY x..ﬂ:sﬁ

@Iy

IS

A widg |yl gig
|
osu M P | GLS
_ .
.-&E.ﬁ xamv r...mw ..qﬁm
. ] . Iw}
| o.a...:... .A..—- :..mu.u eLs ,m 4&-.&%\
i [\
1™ Lpwi] 719
T 2wy
M osuia bp wdg] 119 puaIeS
| Mm
ST Lp wds | gl | W
— s
dswid 4ap wis| 65
_ _ —V
.w.wmbvzwuu ¥t 8S

5/11



closed and only agitator 5 is rotated by-notor 8. Then, a final spin dry

operation is carried out. In the final spin dry operation, fhﬂB@uR

i s discharged through discharge valve 6 when rotating tub 4

speed for a predeternmined time (step S16). The laundry wash

when the final spln dry o eratlon is finished. Now consider the case ere
"WE The inquiry of step S5 is NO and operation

the water |evel ﬁgnot

flow goes to step In tep S6, another inquiry is made whet her the water
l evel is "Mediunt. If the water level is "Mediunt, the operation flow goes
to step S17 and steps S17 to S23 are executed. For this situation, only the
steps different fromthose set forth in steps
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S8 to S16 (water "HIGH') will be described. The tine spen%mi cdt P& Hel
spin dry operation (step S17) is shortened to 1.5 mnutes.’mﬁ ﬁ»

dry rinse cycle is omtted, thus the nunber of spin dry ri

becones two. Furthernore, the tine spent in each operation

REPLACEMENT SHEET Bat e p%N ..... 16 rinse cycles, nanely tinme of
spon . '

dry operation and he%
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dry rinse operation., is halved, respectively. Wien the ter | evel is
nei ther "Hi gh" nor "Mediunt, that is the inquiry in steps ngggge R
operation flow goes to step S7. In step 57, another inquiny

the water level is "Slightly Low'. If the water.level is "SI| ﬁ%”
operation flow goes to step S24 and steps S24 to S30 are exe

case, onl } e sﬁﬁps different fromthose above-described wth respect to

wat er |evel ' [s "H gh" will be described. The tinme spent in the first spin
dry operation (step S24) is shortened to 1 m nute. The nunber of spin dry
rinsing cycles becones two. Furthernore, the tine spent in the spin dry
operation and the spin dry rinse operation which are included in

secondary
resongnce
. Spee
primary ertiar
resonance trcsa:a M{; e Gustermavy
Speed speed resonance
—{i P S peed
-0 ko 100 150 200 zso Crpw)

Yota-twn sreed of ra{xtm(?‘tﬂb
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A

the twice spin dry rinse cycles becorre 0.5 mnute (30 seconds

)
respectlvely If the water level is "Low', steps S31 to 835 dle laced -
out . E"hl S CII only one spin dry rinsing cycle is execut
time spént spin dry operation (step S32) and the spin

oper ation tep S33) is 0.5 mnute, respectively. In this enbodi rrent
anount (weight) of laundry, is detected.and the spin dry rinse node |s
vari ed accordingly. Because the s (ry, ThAnse node is adjusted to the
anount of |aundry, tine and-water 0 ¥ the rinse node can be reduced.
Bot h the nunber of the spin dry Jise Lycles.and the tine of the spin dry
rinse node are vari ed. Ther@pquWm%ﬂland wat er

qz Water le\nlc‘ae |

G3  fwash process

- 1

G4 -|Water discharge
i

G5 154 spin dry

€]

wibalance is

detected ?
;- T T T T  Hold water |
R ] i t‘lh?e i
&7 |y "% | . G5 | water cupply !
1 . I . T 1
&8 [Gemdv Lo | G16 agritation | - :
| ] '—"_[__ |
GS Spimdry ring “in. o {GW discharge water :
— it Sk b
1 S- .hn dr - ’ 'nt AV' )
10 | 57 7! e, | G-]B ?P 71 .
Gt Sy dyrinse o - GIQ| spin dryrime §
GR2{pn dry  sen ] - . G20y | .
1 : {
&13 |-Iol_c1 VM.#‘ rinse 62} Spw va;i."f-m.
. ] : :
Gu -F;“m‘ C'p.l\n 4?7 Ga SP‘V\ Aty l'd\."‘
' ]
END ) G23 | Hold water vinse
| .
G4 final Spin dry

END
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used can be reduced. of course, it is possible to use on

REPtEEENEWEESHEET 2 2 NOV 1995 Date :.... 17 of these fe
a wo ‘ﬁthrl savi.ngs, but the use of both provides enhanced
rotatimg speed of rotatin |ng wat er supply or th

operation, which, in thi s% i s
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pr ef }ab}é about 100 rpm is skt to exceed the secondary resonance speed of
t he hifig machi ne, but remain | ess-than the quaternary resShenHs B laced
As-a Mesult, the washing nmachi ne can avoid the influence' of

the secondary and the LAy y resonances. The occurrence

rotation during water Zan be further suppressed, and the spin dry
rinse node can obt aj-h—highhstahility and high efficiency. |If the rotating
speed of tub 4 @ n d?”?ﬁ&j& nance speed of the washing nmachine, the
washi ng machi ne resonates [an N unbal anced - rotation of tub 4 will often
occur. Wen unbal.anfi®de¥ Gdvail on Joccurs, the water supplied into rotating
tub 4 passing t uBﬁLdLa%aimml S-16 is not uniformy sprinkled to the

| aundry in .

Q3 | Wash process
|
Q4 |Watev discharge

Q5

Q6 |15t spiv dvy il
1

@29

4::\ e a7 [omdvy lf"“’fm.“; Q16 1% gpindvy sk H.-g hh‘tclr rinse
. as [sr- dr)'] lh.fh fraQry [fwdrrmes Hold Woter rinre |
56:§:i Q9 Spindry ;.i:s?w:m. ting w8 (7 A\; - Q—%’M‘ s{;'“ 7o
QIO {srin 4 5., Q1g [sim ey .]—i-;e. BND

] fecond =3.T ¥
-‘l’h:Y‘A Q1 Spin dry.r'm:e

tiwe

L. Q20 [spm iy 3ai,
1

tme {

1 s’r;'\ Jl’)’ m;“ - v 0.“
o s gl @21 [ndr g,

Q13 Holé.w.'t;v rmse | t.‘meqzz 5{,;,“3,,[ Inin s
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rotating tub 4, and detergent is not adequately renoved fromthe |aundry.
Figures 6-9 explain the various resonance states of .the washi ng machi ne.
Only the rel evant portions of the washing machine are shown in these
figures, the remmining parts being onmttled. In each drawi ng, .a point G

I ndicates the center of gravity of the washing machi ne, K designates the
center of rotating tub 4. In the presently preferred enbodi nent, primary
resonance occurs when t-he speed of rotation of rotating tub 4 is 42-43 rpm
In the primary resonance state, as shown by arrows in Figure 6, the entire
rotating tub 4 tends to laterally oscillate. REPLACEMENT SHEET

WASHING MACHINE HAVING A RINSE MODE

BACKGROUND OF THE INVENTION

Field of The Invention

The present invention related to a washing machine having a -

rinse mode for, removing detergent from laundry therein.

Deseription of Related Art

Clothes washing machines generally include as part of their
operation, a rinse mode to remove detergent from the laundry
after a detergent washihg. In a conventional washing machipe -
operating in its rinse mode, so called hold water rinse mode,
detergent wash water is discharged from the washing tub, after
which the tub is filled by clean water. When the ineoming new
watexr reaches a predetermined level in the tub, the water supply
is stopped and an agitator provided at the center of the tub is
retated. Detergent permeated into the laundry is dissolved into
the new water in the tub by the action of the water being moved
by the agitator. After a predetermined time, the water
dissolving detergent is discharged from the tub. This-process

may be repeated one or more times. This hold water rinse mode

REPLACEMENT spegy
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Date2:2 NOV 1995 C ~ ~ ~ ~ ~ ~ ~ [ 18 Secondary resonance
occurs when t'he speed of rotation of rotating tub 4 is 70-77 rpm 1In this

case, as shown by arrows in Figure 7, the rotating tub 4 tends to oscillate
in the forward and reverse rotation direction. Tertiary resonance occurs
when the speed of rotation of rotating 2ub 4 is 143-193 rpm In this case,
as shown by the arrows in Figure 8, the rotating tub 4 -

operation wastes a considerable amount of water when the

discharge and full filling is repeated.

Therefore,-another_type of rinse mode, a so.called a spin

dry rinse mode, which reduces the consumption of water, was

developed. Spin dry rinse mode operation includes one or more

spin dry rinse cycles. 1In each spin dry rinse cycle there is a

spin dry rinse operation and a spin dry operation. 1In the spin
dry rinse operation, water in the tub is drained from fhe tub
after the detergent washing, then, new water is supplied into the
tub while thg tub is being rotated. The supplied water permeates
into the laundry because of the tub rotatioﬁ. After the-spin dry
rinse operation is completed, the spin dry operation is started.
During spin dry operation, water supply is stopped, but rotation

of tub continues. The permeating water is separated from the

laundry and exhausted by the centrifugal force of the tub
rotation. The spin dry rinse cycle including the stopping and
starting water supply and tub rotation is repeated a
predetermined number of times in spin dry rinse mode operation.
This spin dry rinse mode can reduce the consumgtion of water.
Further, the spin dry rinse mode is more efficient at removing
deterggnt.ﬁrém laundry than the hold water rinse mode.

However, in the conventional washing machine, the spin dry
rinse mode is carried out at a predetermined time period, and has
a predetermined number of spin dry rinse cycles. Both the time
period at which spin dry rinse mode operation takes place and the

number of spin dry rinse cycles that will be carried out are

preset and cannot be changed by user. The time period and the

REPLACEMENT SHEET
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tends t#0 oscillate in the vertical direction. Figure 9 shows the quaternary
resonance state. It occurs when the speed of rotation of rotating tub 4 is.
203+ 237 rpm In this quaternary resonance[?state, as shown by arrows in
Figure 9, the upper part of rotating tub tends to oscillate, that is to
say rocking, in the transverse direction with the |ower. part of rotating

tub 4 as thenhmisd g¥oicptledheré afpitedobaté® ¢ iaTieaviyOlamedudioadnar yn
resonances speeds are shown in Figure 10. At the terti ar% resonance_speed
the oscill at PERET ¥ordsgeths sREN irdgre gpedR 11 fesignpd b handde loads

ieéci ;?t | on_f 9 Ghhich Weadk 1§{Iﬁdl~gejfé"lﬁ'aicteﬁdfniézé"éﬁa %Eli]ﬁ' haci hfe gREats on
ge. Thus, 1t does not ten 0 "‘cause a | arge unbal ance ot rotation,

conpared w tput into the tub such that the result of rinse mode is not
insufficient. Therefore, when only a light load of laundry is
.being washed, the volume of vater used in the spin dry rinse mode
is often excessive,' and the time period of the spin dry rinse
mode is also significantly long for the laundry to be rinsed.
Thus, the spin dry rinse mode operation, as now carried out is
inefficient for light laundry loads. Furthermore, during spin
dry rinse operation of the spin dry rinse mode, when the tub is
rotating while water is being supplied to the tub, an unbalance

of rotation qften occurs.

SUMMARY OF THE I NTION

The jinvention to provide an improved
washing machine having a rinse mode ‘to rinse laundry being

washed.
Embodiments of the invention seek to:
reduce water consumption duriné:rinse mode operation;

. allow the user to
select the number of spin dry rinse cycles that will occur during
spin dry rinse mode operation and the time period for spin dry
rinse mode operation; and/or

minimise-or avoid unbalanced

rotation during spin dry rinse mode operation.

= ,
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primry, secondafy and quaternary resonances. Therefore, it is able to
suppress. the occurrence of unbal anced rotation during water supply, by the
setting of the rotation speed of rotating tub 4 at nore than the secondary
resonance speed and | ess than the quaterdary resonance speed (approxinmately
from100 rpmto 150 rpn). Furthernore, the speed which is nore than the
secondary resonance speed and |l ess than the quaternary resonance speed, is
far fromthe Rydomding tesmaaampectb@ﬁdtﬁeam\wgt@rﬂ. aﬂ@estisopcwikied japnimproved
REPLACEMENT SHEET Date :2 N4QV 1995
washing machine having a rinse mode for r1n51ng laundry being
washed in a tub of the washing machine. The washing machine has
rinse mode control means for controlling 1) water supply into the
tub and 2) rotation of the tub to carry out a spin dry rinse
mode. The spin dry rinse mode includes a first operation during
which water is supplied into the tub while the tub is rotated and
a second operation during which water supply is stopped while the
tub continues to be rotated. The washing machine has an
arrangement for detecting the amount of laundry that is being
washed in the tub, and operation change means for changing the
time period of the spin dry rinse operation in accordance with
the amount of laundry detected by laundry amount detect means.

The spin dry rinse mode can include a plurality of a spin
dry rinse cycles each of which comprises first and second
oberations. The washing machine includes operation change means
which can control the number of spin dry rinse cycles that occur
during spin dry rinse mode operation in accordance with the
amount of laundry being washed as detected by laundry amount
detect means.

Anoﬂmx'nqnnwamﬂu:aﬂxdnailnannﬂmﬂ:aspaﬂ:of ﬂm:pnﬁmmt:uwentuml
is the inclusion of an unbalance detect means for detecting an unbalance
rotation of the tub. When the unbalance detecting means detects
the unbalance rotation, unbalance recovery means supplies water
into the tub and agitates the water and the laundry by opgrating

an agitator. Operation change means changes the time period of

the spin dry rinse mode operation in accordance with the
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19 force amopng them thus, it is possible to prevent unbal anced rotation
having a | arge swi ng. However, the rotating speed of rotating tub 4 during
water supply may be set at any speed other than the primary, secondary,
terfiary and quaternary resonance speeds, nanely any speed other than a
resonance speed to suppress the occurrence of unbal anced rotation during
water supply. If the rotation speed of rbtating tub 4 during water supply
is less than the prinmary resonance speed t he occurrence of unbal anced

;?;gélg?fgﬂgéﬁ%ﬁmateg eneh 3£g¥ance Fotdl rgsg;x%h J%% %dogegsghtd£§ that
rinse cycles in accordance with the detection of the unbalance
rotation.

another improvement provided by yet another aspect of the present
invention relates to the inclusion in the washing machine of a rinse degree
select means for selecting a degree of rinse. The operation
change means controls the time period dufing which the washing
machine operates in spin dry rinse mode or the number of spin dry
rinse cycles in accordance with a selected degree of rinse.

Another improvement relates to the inclusion of two rinse
modes, one being a spin dry rinse mode, and the other being a
hold water rinse mode. During hold water rinse mode operation,
controlled bj hold water rinse control means, water is sﬁpplied
to the tub and an agitator in the tab is rotated. The washing
machine has a laundry amount detect means for detecting an amount
of the laundry placed in the tub. Operation change means
controls the rinse operation such that when the degree selected
by the rinse degree select means is higher than a predetermined
‘ degree, either the spin dry rinse mode or hold water rinse mode
lls selected according to the amount of laundry detected by
laundry ‘amount detect means.

During the first operation of the spin dry rinse mode, the
rotating speed of the tub is controlled to avoid a resonance
speed or at more than secondary resonance speed and less than

quaternary resonance speed by tub rotating speed control means.

BRIEF DESCRIPTION OF THE DRAWINGS
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i nproved because the rotation speed of rotating tub 4 during water supply
becones,even slower allowi ng nore water to be absorbed into the | aundry.

Tabl e 1 conpares the rinsing effect at. various rotating speeds of rotating
tub®4 during water supply, or the spin &y rinse operation. Rinsing ratios
shown in Table 1 are ratios based on a standard conpari son established by
t he Japanese Industrial Standard (JI'S) applicable to washing machi nes. The
tabl e sets forth the aesthanpingonparingﬂt&windsvse effect using a rinse

met hod wherein _increasing speed of rotation during_ the iﬂ!n d;% gperation
and suppl yi ng WHB@Fed&rPﬁgaaﬁrPﬁ$T$%ﬁthﬁq¥xyleW of a washing machine

according to the present invention:

Figure 2.is a front view of an operation panel of the
washing machine; _

Figure 3 is a block diagram of control components of the -
Qashing machine;

FIGS.4(a) to 4(c) are timing charts show1ng the driving
state of the motor which drives a rotatlng tub of the washing
machine, the state of a water supply valve for supplying water
into a rotating tub, and the variation of speed of the rotating
tub, respectively:

Figure 5 is a flowchart explaining control of the washing

machine;

Figure 6 is a schematic diagram showing a primary resonance
state of the tub;

Figure 7 is a schematic diagram showiné a secondary
resonance state of the tub;

Figure 8 is a schematic diagram shoﬁing a tertiary resonance
state of the tub; |

Figure 9 is a schematic'diagram showing a quaternagy
resonance state of the tub:;

Figure 10 shows a rotating speed regions of the primary to
the quaternary resonance states on a axis of motor of washing
machine;

Figure 11 is a flowchart éxplaining control of the washing

machine;
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| Z7ACEMENT SHEET 11'5 20 Table 1 Rotation Speed
Rinsing Ratio During Water Supply (rpm 50

1. 095 100 1. 094 200
1.067

Figure 12 is a flowchart explaining control of the washing
machine; and
Figure 13 is a flowchart explaining control of the washing

machine according to another embodiment of this invention.
DETAILED DESCRIPTION OF PREFERRED EMBODIMENT

A presently preferred exemplary embodiment of the present
invention will_be explained with reference to the accompanying
drawings.

Figure 1 is a cross-sectional view of a washing machine
according to the present invention. An'outer tub 2 is placed in
an outer case 1 of the washing machine, and supported by an
elastic suspension meéhaniém 3 which is only partly shown

in Figure 1. A rotating tub 4, into which laundry to be washed
is placed, is rotatably mounted within outer tub 2. An agitator
5 is rotatablylmounted at the bottom center of rotating tub 4. A
water dischafge valve 6 for controlling water flow from the tub 4
and a water discharge hose 7a for discharging water from tub 4
are arranged below outer tub 2. When dischargé~va1ve,6 is
opened, water in tub 4 passes through discharge hose 7a via a
discharge hole 7c at a bottom portion of rotating tub 4 and
discharge valve 6. When discharge valve 6 is closed, water is
not evacuated from roﬁating tub 4 and.it can remain filled. A
through hose 7b, also arranged below outer tub 2, has one end
connected to discharge hose 7a and its oﬁher end connected to the

bottom of outer tub 2 (not shown in Figure 1). Through hose 7b

REPLAGCEMENT SHEET
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300 ¢ 1.047 As shown in the Table 1, at 50 rpm
the rinse effect is inproved 1.095 tines that of the "standard". At 100
rpm the inprovenent is 1.094 tinmes, etc. Thus, the |ower the speed of
rotating tub 4 during water supply, the greater the rinsing effect.

However, |ow speed is near primary resonance speed, so it is possible to
cause the unbal anced rotation. Accordingy, the preferred speed of rotating
tub 4 during water supply is from90 rpmto 130 rpm Referring nowto
Figure 11, another function of the washing machine will be explained. The

washi ng maghknfohesles. UnitidAdfdrd GRR¥er Jrofstal tihte eiter b unbad ance of

the laundry in rotating
quickly discharged out of washing machine through hoses 7a and
7b. Agitator 5 for washing laundry piaced in rotating tub 4 is
rotated by a driving mechanism 9 which is arranged below outer
tub 2. A motor 8, providing power for driving mechanism 9, has a
motor axis 8a and a pulley 8b firmly connected to ﬁotor.axis 8a.
Pulley 8b drives a rotating axis S5a of a transmission 84 by a
belt 8c wrapped around pulley 8b. Transmission 8d selectably
rotates either only Agitator 5 or both agitator 5 and rotating
tub 4 in accordance with the mode of operation of the washing
machine. During washing and hold water rinse mode operations,
transﬁission 8d rotates only agitator 5. However, during a spin
dry mode operation for drying the laundry and during a spin dry
rinse mode operation for rinsing the laundry, the transmission 8d
rotates agitator 5 and rotating tub 4.

Rotating tub 4 has several water extraction holes 11 only at
an upper part of the tub where a balance ring 10 is fitted.
During a spin dry operation (part of spin dry rinse mode), water
spun out of the laundry passes through extraction holes 11
through a gap between rotating tub 4 and balancé ring 10. A flat -
ring—shapéd tub cover 12 is fitted on the top of outer tub 2. An
inner 1id 13 is supported on tub cover 12 by a spindle 14 at a
rear end thereof so as to be vertically rotatable so that it can
open and close an opening at the center of tub cover 12. When
tub cover 12 is closed it covers the upper portion of rotating
tub 4. A concave shaped part 15 is formed in the rear center of

tub cover 12 and near a peripheral portion of inner 1id 13. The
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tub 4+and a spin dry rinse node variation. The flowhart set forth in
Figure 11 explains how the control circuit carries out this function. Steps
G to 4 are the sanme as above described steps SI to S4 shown in Figure 5.
The“first.spin dry operation is carried out in'step G5. In step &, it is
det er m ned whet her unbal ance detect switch 29 has detected an unbal anced
rotation of \| REPLACEMENT SHEET 22 NOV 95 Date:

bottom of part 15 is shaped so that its front portion is lower
than its rear portion. A large number of drain holes 16 are
formed in the rear portion of part 15. A handle 18 for opening
inner 1id 13 is provided at the front of the inner 1lid. A top
cover 20, w@ich is vertically rotatable, can open and cover inner
1id 13 and tub cover 12. A water supply system 22, including a
water guide 19 and a water supply valve 21 is placed at a rear
portion of the washing machine, between top covef 20 and tub
cover 12. Water supplied through water supply valve 21 flows tq
part 15 along water guide 19. Water drops into rotating tub 4 |
passing through drain holes 16-of part 15. Thus, @rain holes 16
function as a sprinﬁier for the laundry placed in the rotaﬁing
tub 4. A concave cover 17, provided at inner 1lid 13, covers the
_open upper portion of part 15 except for the upper portion of
drain holes 16 to prevent water dropped from water-guide 19 from
scattering around part 15. |

| ‘A water level sensor 28 includes an electrical pressure
sensor 28a and.an air tube 28b connected té an air trap 28c which
is between the bottom of rotating tub 4 and discharge valve 6.
Water in rotating tub 4 presses the air in air éube 28b via water
trap 28c, thus, the air pushes the pressure sensor 28a with a
pressure related to the amount of the water "in rotating tub 4.

As a result, pressure sensor 28a can detect the water level in
rotating tub 4. An unbalance detect switch 29 is provided upder
water supply valve 21. Unbalance detect switch 29 includes a
micro switch 29a for detecting a swing of outer tub 2 via an L-

shaped lever 29b which is rotatably supported by a pivot 29c.
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21 rotating tub 4 during the first spin dry operation in step G5. If it has
not deteeted an unbal anced rotation, the operation flow goes to step G/. In
steps G7 to Gl2, the spin dry rinse cycle which includes a 1 mnute spin
dry rinse operation and 2 mnutes spin dry operation, is-carried out three
times. After that, a hold water rinse oparation (step GL3) and a final spin
dry operation (step Gl4) which are the sane as steps S15 and S16,
respectively, shown in Figure 5 are carried out. |If unbal ance detect swtch

29 has det egh&f ratatind alinac esl bediyatnibalanced séRsdDf dngheRBenadd alktklwigpes

to step Gl15. The unbal ance recovery node is carried aut fromste 5to
step GES. - of laundry, outer tub 2 swings and hits L-shapeé lever 29bpan L

shaped lever 29b rotates around pivot 29c and its one end
temporarily pushes micro switch 29a. Accordingly, micro switch
-29a enables detection of an unbalance of rotating tub 4. oOf
course .other typés of unbalanée ﬁetector arrangements can be
used. Examﬁles would include 1) electrical unbalance detection
which uses a detection of change of motor current when motor 8
activates, can be applied; 2) mechanical unbalance detection
devices; and 3) other electrical unbalance detection devices.
There is an operatin§ panel 25 provided at the front of top cover
20.

Referring now to Figure 2, operating panel 23 will be
further described. Operating panel 23 has a switch input unit 24
which includes a course or type selection switch 24a, a rinse select |
switch 24D, wasp reserve time and mode setting switches 24c, a
starting switch 244 and a water level.selecting switch 24e.

Rinse select switch 24b for selecting the degree of rinse

desired, alternati#ely'selects a “"Preferred Rinse" which is

hormal rinse,.or ¥Careful Rinse" which is stron&er than_the

normal rinse. Operating panel 23 includes a display unit 25

which inciﬁdes laundry weight and water level display 25a, a

rinse mode display 25b, time display 25c¢ and washing courseor type
display 25d. Laundry weight ‘and water 1eve1.disp1ay 25a displays
the laundry weight, corresponding water level and preferred
détergent amount by LEDs. Rinse mode display 25b and washinq

course display 25d display the selected mode and course
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First,«discharge valve 6 is closed and water supply valve 21 is opened, so
new water is supplied to rotating tub 4 (step Gl5). Wen the water reaches
a predeterm ned | evel, water supply valve 21 is closed and agitator 5 is
turned on. The laundry is agitated (step Gl6). A predeternined tinme after
agitating, discharge valve 6 is opened gfd the water in rotating tub 4 is
di scharged (step Gl7). The unbal ance of the laundry in rotating tub 4 is
recovered in this node. The above described unbal ance recovery node

Coeouted 1" FRERe B GRdl B SRTRE: A LIS IO HRLEToid DRS¢
In this spinate ydispagedyly ctuwainly o 8 Diguipensistad Esawes @ﬁnearads@@
takes 1 mnute, while
25¢ has four 7-segment digit light emitting diodes (LED) It
displays a reservation time or a number of times for rinse mode
operation or a time period for each operation.
A block diagram of the washing machine is shown in Figure 3.
Control circuit 26 is constituted by a micro-computer along with
various peripheral devicgs, such as A/D converters, and thé like.
The A/D converters can be of various types including but not
limited to pré-installed circuits in the microprocessor, software
in a_miérocomputer, and external circuits. A cover switch 27 is
preferably constituted by a micro switch attached near a rotating
axis of top cover 20. SWitch 27 detects the opening and closing
of top cover 20. Control circuit 26 inputs switching signals
from a switch input unit 24 and cover open/close signals from
switch 27. Water level sensor 28 detects the water level in
rotating tub 4 and.outputs a water level signal. The water level
signal and an unbalance detection signal from an unbalance detect
switch 29 are also input to control circuit 26. Control circuit
26 controls water supply valve 21,'motor 8, tréﬁsmission 8d and
water discharge valve 6 via drive circuit 30. Drive circuit 30
includes relays and amplifiers, based on the inputs described
._above together with pre-stored control programs stored in a
. memory of the micro-computer. Control circuit 26 further
controls display unit 25. In this manner, control circuit 26
controls all aspects of washing including the various modes of

operation, i.e. washing mode and spin dry rinsing mode. Thus,
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each spin dry rinse operation (steps Gl9 and (1) takes 0.5 mnutes. After
step &2, a hold water rinse operation step &3 and a final spin dry
operation step &4 are carried out. Accordingly, both execution tines of
the‘spln dry rinse node and REPLACEMENT SHEET | Date :....2... NO V.

1995. 22 the nunber of the spin dry rinse cycles |ncluded in the spln
rlnse node are altered. 12

control circuit 26 functions as a spin dry rinse mode control
device, a laundry weight detect device, a spin dry rinse degree
select .device and a spin dry rotation control device.

Control details will be described with reference to the
flowchart shown in Figure 5. Control flow starts when starting
switch 24d is pushed. Control circuit 26 executes laundry amount
detecting process (step S1). In this laundry amount detecﬁing
process, control circuit 26 turns on and off motor 8 in a
specified ON/OFF pattern to rotate rotating tub 4 before
supplylng water to rotating tub 4, or when only laundry is placed
in rotating tub 4. At this time, control circuit 26 reads a
signal Sm (shown in Figure 3) indicative of a motor operational
characteristic, i.e. the load of motor 8. As an example, signal
Sm could be a signal representing the speed of rotation of motor
8. The greater the amount (weight) of laundry placed in rotating
tub 4, the slower the speed of motor 8 will be. Thus, it is
possible to deterﬁine the amount of laundry based on the speed of
motor 8 indicated by signal Sm. If motor 8 is a two phase
induction motor having a running condenser, the inter-terminal
voltage of the running condenser can be used as 'a load indicator.
In this case, the voltage of the running condenser is inversely
proportional to the amount of laundry. As an alternative, the
current flowing through motor 8, which is proportional.to the
load of motor 8 may be used. Control circuit 26 degides, based
on the above input, how much laundry is being washed. 'In the
presently preferred embodiment, the laundry load is classified

into one of four stages: "Laundry weight High", "Laundry weight
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When an unbal anced rotation of tub 4 is detected, unbal ance recovery node
operatiqQn including water supply and agitation of the laundry is carried
out.. Unbal ance recovery node operation functions not only to recover from
an unbal ance, but also to rinse the |aundry. .Therefore, the spin dry rinse
node after unbal ance recovery node operation can be shortened.in tinme and
nunmber of cycles. Thus, consunption of tinme and waste of water can be
reduced. InMﬁéLﬂmEul%Laum¢rYrWQ;qnﬁnﬁﬂﬂﬂeﬁFd BoaHndRE ¥Right i BENIPWR" okn ¢ he

Thi & saves BEPRODFRCEAS L Ra e Trdader: SRoBPcekerEfRl (i e o

spin dry or theapegbetnal, Sebdell dirditcCd! Becaralfes ek dapbibbridte
“water supply level based on the amount of laundry. When the
amount of laundry is "Laundry weight High", the water supply
level is "High", when it is "Laundry weight Medium", the water
supply level is "Medium", when it is "Laundry weight Low", the
water supply level is "Slightly Low", when it is "Laundry weight
MINimum", the water supply level is "Low" (step S2). After the
water supply level decision is made, control circuit 26 executes
the washing mode. Control circuit 26 controls water supply
valvelzl, transmission 84 and motor 8 based on the decided water .
level (step 'S3).

When the washing mode is finished, control circuit 26 ‘opens
discharge valve 6 to discharge water from rotating tub 4 (step
S4). Then, at step S5, rinse mode operation begins.

In step S5, an 1nqu1ry is made as to whether the water level
decided in step S2 is "High" (“Laundry weight High"). If YES,
first spin dry operation is carried out for 3 minutes (step S8).
In the first spin dry operation, motor 8 rotates tub 4 at high
speed in one direction. Permeating water in the laundry
including detergent separates from the laﬁndry, and discharges
out of the washing machine through wﬁter extraction holes 11,
outer tub 2 and through hose 7b. Three minutes after the first
spin dry mode operation starts, the spin dry rinse cycles (steps
89 to étep S14) are carried out. Each spin dry rinse cycle

includes a spin dry rinse operation and a spin dry operation.
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Figure*12 is a flowchart explaining another function of the washing

machi ne.. A user can select a spin dry rinse operation variation, nanely
"Careful Rinse" or "Preferred Rinse", by operating the rinse select switch
24b shown in Figure 2. The operation frawsteps P1 to P4 is the sane as
that of steps SI to S4 shown in Figure S. In step P5, control circuit 26

j udges whet her "Careful Rinse" has been sel ected by operating the rinse

sel ect swrhab,2¢he spinCargfninsénsperdtonadt hasdp 9 agidedhe” Bpaheasrgd
Rinse" is selected and the operation flow goes to step P6. Steps P6 to P14
whi ch ar eoPREaSAAE af §tepsSL8 teostier ceemerisrrthe Ligst pda §p¥nringe
rinse oY ChgtraklonCar Shub LiRSEar"BS.RESK, 6L S8L Yra ifa WY Lubeh 1 oW goes
together constitute the second spin dry rinse cycle, and steps
S13 and S14 together constitute the third spin dry rinse cycle.
Consequently, when the water level ‘is "High" ("Laundry weight
High"), the spin dry rinse cycle is repeated 3 times in the
spin dry rinse mode.

As shown in FIGS.4(a) to 4(c), in the first spin dry rinse
mode, water supply valve 21 is opened by switching it ON by drive
circuit 30. At the séme time,-rotating tub 4 is driven at low
speed (100 rpm) by motor 8 (step S9). During the spin dry rinse
mode, discharge valve is opened (not shown). One minute after
stafting the first spin dry rinse mode, the spin dry operation of
the first spin dfy rinse cycle is started. In the spin dry
operation, water supply valve 21 is closed, and rotating tub 4 is
driven at high speed (1000 rpm). The spin dry operation
continues for 2 -minutes (step S10). Accordingly, the first spin
dry rinse cycle takes 3 minutes. After that, motor 8 is turned
off; Ten seconds after turning off.motor 8, the second spin dry
rinse cycle is carried out in the same way as first spin dry

- rinse cycle (steps S11 and S12). Ten seconds after second spin
dry rinse cyéle, third spin dry rinse cycle is carried out in the
same way as first spin dry rinse cycle (steps S13 and S14).

In the spin dry rinse operation of each spin dry rinse cycle,
new water supplied via water supply valve 21 permeates the

laundry inside rotating tub 4, and the permeated water dissolves
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a first spin dry operation is executed for 3.5 minutes. Then, a |
REPLCEMENT SHEET J 2a8&~ No kil nsb 23 spin dry rinse cycle is

executed 5 tinmes (steps P16 to P25). In each spin dry rinse cycle, a spin
dry *rinse operation (steps P16, P18, P2Q,5 P22 and P24) is executed for 2

m nutes, and a spin dry operation (steps P17, P19, P21, P23 and P25) is
executed for 3 mnutes. After the five spin dry rinse cycles, the hold

wat er detergent left in the laundry. In the following spin dry _
operation, detergent-laden water is evacuated from the laundry
and tub by rotating the tub aﬁ high speed. This efficiently
removes the detergent from ﬁhe laundry.

After third spin dry rinse cycle, a hold water rinse
operation is executed for a predetermined time (step S15). 1In
this operation, water supply valve 21 is opened, and discharge
valve 6 is closed. When the level of the water inside rotating
tub 4 reaches a predetermined level, water supply valve 21 is
closed and only agitator 5 is rotated_by motor 8. Then, a final
spin dry operation is carried out. In the final spin dry
operation, water in tub 4 is discharged through discharge valve 6
when rotating tub 4 rotates at high speed for a predetermined.
“time (step 816); The laundry washing is completed when the final
spin dry operation is finished.

Now consider the caée where the water level is not "HighY.
The inquiry of step S5 is NO, and operation flow goes to step S6.
In step S6, another inquiry,is made'whether the water level is
"Medium". If the water level is "Medium", the operation flow
goes to step S17 and steps S17 to S23 are executed. For this
situation, only the steps'diffefent from those set forth in steps
S8 to S16 (water "HIGH") will be described.

The time spent in the first spin dry operation (step S17) is
shortened to.1.5 minutes. The third spin dry rinse cycle is
omitted, thus the number of spin dry rinsing cycles becomes two.

Furthermore, the time spent in each operation in the spin dry

REPLACEMENT SHEET




rinse operation (step P26) and the final spin dry operation (step P27) are
carried out. Nanely, when the "Careful R nse" is selected by a user, the

nunber of the spin dry rinse cycle is. nqge greater, at the sane tine, each
spindry rinse cycles included in the spin dry rinse node is |engthened.

Therefore, the user can change the degree of rinse whether "Preferred

Rinse" or "Caggful.J2hage” jfﬂqu_ 3ok Mqﬂgr LI ale r
enbodi nment (():? a 'vvacsylhgl ng n%%h% ne ag%o?distr% %g@t he p%ggg%%ﬂ?gﬁt | on%g$ﬂe
di f f er ence béryeeinsehiopeeabiceh mEs hahved hereppectioedlyy descri bed enbodi nent

o (1!t SRR RS B B B8 b BATE °S
. the inquiry in steps S5 and S6 are NO, operation flow goes to

step 87. 1In sﬁep §7, another inquiry is made whether the water
level is "“Slightly Low"™. If the water level is "Slightly Low",
operation flow goes to step S24 and steps S24 to S30 are
executed. For this case, dnly the steps different from those
above-deséribed'with respect to water level is "High" will be

described. The time spent in the first spin dry operation (step

824) is shortened to 1 minute. The number of spin dry rinsing

cycles becomes two. Furthermore, the time spent in the spin dry
operation and the spin dry rinse operation which are included in
the twice spin drf rinse cycles become 0.5 minute (30 seconds),
respectively.

If the water level is "Low", steps S31 to S35 are carried
out. In this cése, only one spin dry rinsing cycle is executed,
and the time spent in the spin dry operation (step S32) and the
spin dry rinse opération (step $33) is 0.5 minute, respectively.

In this embodiment, the amount (weight) of iaundry, is
detected and the spin dry rinse mode is varied accordingly.
Because the spin dry'rinse mode is adjusted to the amount of
laundry, time and ﬁater usage in the rinse mode can be reduced.
Both the number of the spin dry rinse cycles and the time of the

spin dry rinse mode are varied.' Therefore, time spent and water

used can be reduced. Of course, it is possible to use only one
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be described. In this enbodi nent, when the "Careful R nse" is selected by
rinse select switch 24b, a water level is determ ned based on the anpunt of
the laundry in rotating tub 4. After determ ning the proper water |evel,
control circuit 26 changes its rinse node; either a spin dry rinse node or
a hold water rinse node. Before rinse node, the operation of the washing
machine is carried out per steps QL to 4 which are the sane as

j d d
ok oy B GpSh CPAEL2a2h ML L1 AR, il e e
not been RIBC pedw idk8PEnhBnt8d Béviysh are REPLACPMET SHEET1 D te: ?2 fVO

The rotating speed of rotating tub 4 during water supply, or
the spin dry rinse operation, which, in this embodiment is
preferably about 100 rpm, is set to exceed the secondary
resonance speed of the washing machine, but remain less than the
quaternary resonance speed. As a result, the washing machine can
avoid the influence of the primary, the secondafy and the
quaternary resonances. The occurrence of unbalanced rotation
during water supply can be further suppressed, and the spin dry
rinse mode can obtain high stability and high efficiency. 1If the
rotating speed of tub 4 is near the resonance speed of the
washing machihe, the washiﬁg machine resoﬁates and an unbalanced -
rotation of tub 4 will often occur. When unbalanced rotation
occurs, the water supplied into rotatihg tub 4 passing through
drain holes 16 is not uniformly sprinkled to the laundry in
rotating tub 4, and detergent is not adequately removed from the
laundry.

Figures 6-9 explain the various resonance states of the
washing machine. Only the relévant portions of the washing
machine are shown in these figures, the ‘remaining parts being
omitted. 1In each drawing, a point G indicates the center of
gravity of the washing machine, K designates the center of
-rotating tub 4. In the presently preferred embodiment, primary
resonance occurs when the speed of rotation of rotating tub 4 is
42-43 rpm. In the primary resonance state, as shown by arrows in

Figure 6, the entire rotating tub 4 tends to laterally oscillate.
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24 identical to corresponding steps S8 to S16, respectively and include
three spin dry rinse cycles, are executed. However, If "Careful Rinse" has
been sel ected, inquiry is nmade whet her thf wat er | evel decided in step @
is "Hi gh". (step QL5). If the water |evel Bs "Hi gh", steps QL6 to (28 are
executed in order. The operations fromsteps QL6 to (28 are the sane as

AL IS b7 ERESRAGED Jgieptiard [ the Bfele o Mgiiblee REELG
tub 4 is 70-~77 rpm. In this case, as shown by arrows in Figure

7, the rotating tub 4 tends to oscillété in the forward and

reverse rotation direction. Tertiary resonance occurs when the

speed of rotation of rotating tub 4 is 143-193 rpm. In this

case, as shown by the arrows in Figure 8, the rotating tub 4

tends to oscillate in the vertical direction.. figure 9 shows the

quaternary resonance state. It occurs when the speed of rotation

of rotating tub 4 is 203-237 rpm. In this quaternary resonance

state, as shown by arrows in Figure 9, the upper part of rotating
tub 4 tends to oscillate, that is to say récking, in the
transverse direction with the lower part of rotating tub 4 as the
focal point. The regions of.the primary to the quaternary
resonances speeds are shown in Figure 10. At the tertiafy
resonance speed the oscillation is large in the vertical
direction. Although, the excitation force is weak, and the
amplitude is also small, the attenuation is.large. Thus, it does
not tend to cause a large unbalance of rotatibn, compared with
primary, secondary and quaternary resocnances. Therefore, it is
.able to suppress the occurrence of unbalanced fotation during
water supply, by the setting of the rotation speed of rotating
tub 4 at more than the secondary resonance speed and less than
the quaternary resonance speed (apprdximately from 100 rpm to 150
rpm) . Furthermore, the'speed which is more than the secondary
resonance speed and less than the quaternary resonance speed, is

far from the primary resonance band having a largest oscillation
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ri nse -node which includes two tinmes hold water rinse operation is executed
(steps Q9 and @BO). Each hold water rinse operation is the sanme as step
QL3 and Q7. In this regard, see corresponding steps Gl5 to G17 in Figure
11 for detailed explanation. Then, a fid&8 spin dry node is carried out for
a predetermned tinme (step G31). In this enbodinent, after the "Careful

Ri nse" is C f er re,..f.water level, i n "Hi agh" he .hol d
wat er ri nsfz)@r?%d%%g? gs g?‘%@t’ egﬂﬁgf the'? i%%sesh%l e.tOFfPereS;eea%%rﬁ{l’odrlattqﬁeg
sel ecti on ftadivwe haRdagl & qagge_gaiﬁgg case in which the water level is

not "High", using the spin dry rinse node for obtaining an adequate rinse
effect needs ndicweviens &heé watetingaspeed ngf thetating tub 4 during water

supply may be set at any speed other than the primary, secondary,
tertiary and quaternary resonande speeds, namely any speed other
than a resonancexspeed to suppress the occurrence of unbalanced
rotation during water supply. If the rotatiqn speed of rotating
tub 4 during water supply is less than the primary resonance
speed, the occurrence of unbalanced rotation during water suppiy
will be suppressed. An added benefit is that rinse efficiency is
improved because the rotation speed of rotating tub 4 during
water supply becomes eveﬁ slower allowing more water to be
absorbed into the laundry.

Table 1 compares the rinsing effect at various rotating
speeds of rotating tub 4 during water supply, or the spin dry
rinse operation.

Rinsing ratios shown in Table 1 are ratios based on a-
standard comparison established by the Japanese Industrial
Standard (JIS) applicable to washing machines. The table sets
forth the results df comparing the rinse effect using a rinse
method wherein increasing speed of rotation during the spin dry

operation, and supplying water during an initial peridd.
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hol d" water rinse node to obtain sane rinse effect. Many changes and
nodi fi cations of the above descri bed enbodi nent can be carried out w thout
departing fromthe scope of the generaléggventive concept as defined by the
appended cl ai ns and their equival ents. LACEMENT SHEET 22 NOV 1

Date:..... e VWHAT | S CLAIVMED | S:
Table 1

Rotation Speed Rinsing Ratio

During Water Supply (rpm)

50 1.095
100 | 1.094
200 _ 1.067
300 1.047

As shown in the Table 1, at 50 rpm, the rinse effect is
improved 1.095 times that of the "“standard". At 100 rpm, the
improvement is 1.094 times, etc. Thus, the lower the speed of
rotating tub 4 during water 'supply, the greater the rinsing
effect. However; low speed is near primary resonance speed, so
it is possible to cause the'unbélanced fotation; Accordingly,
the preferred speed of rotating'tub 4 during water supply is from
90 rpm to 130 rpm.

Referring now to Figure 11, another function of the washing
machine will be explained. The washing machine has an unbalance
recovery.mode to recover an unbalance of the laundry in rotating
tub 4 and a spin dry rinse mode variation. The flowchart set
forth in Figure 11 explains how the control circuit carries out
this function. Steps Gl to G4 are the same as above described
steps S1 to S4 shown in Figure 5. The first .spin dry 6peration
is carried out in step G5. 1In step G6, it is determined whether

unbalance detect.switch 29 has detected an unbalanced rotation of

e
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1. A washi ng machi ne, conprising: a tub for receiving |laundry to be
washed; ,nmeans for supplying water into the tub; neans for rotating the tub;
rinse node control means for controlling 1) water supply into the tub and
2) rotation of the tub so as to carry out a spin dry rinse node operation,
the spin dry rinse node operation including: a first operati on wherein
water is supplied into the tub while théltub is rotated, and a second

operation wherein water is not supplied into the tub and the tub is
rot at ed;

rotating tub 4 during the first spin dry operation in step G5.

If it has not detected an unbalanced rotation, the operation flow

goes to step G7. 1In steps G7 to G12, the spin dry rinse cycle

which.includes a 1 minute spin dry rinse operation and 2 minutes

spin dry operation, is carried out three times. After that, a
hold water rinse operation (step G13) and a final spin dry
operation (step G14) which are the same as steps S15 and S16,
respectively, shown in Fiqure 5 are carried out.

N . If unbalance detect switch 29 has detected an unbalanced
rotation in step G5, the operation flow goes to step G15. The
unbalance recovery mode is carried out from step G15 to step Gis.
First, discharge valve 6 is closed and water supply valve 21 is
opened, so new water is supplied to rotating tub 4 (steb G15) .
When the water reaches a predetermined level, water supply valve
21 is closed and agitator 5 is turned on. The laundry is’
agitﬁted (step G16). A predetermined time after agitating,
discharge valve 6 is opened and the water in rotating tub 4 is
discharged (step G17). The unbalance of the laundry in rotating
tub 4 is recovered in this mode. The above described unbalance
recovery mode executed in steps G15 to G17 is the same as in the
hold water rinsé cycle. After that, the spin dry rinse cycle is
executed twice (steps G18 to G22). In this spin dry rinse cycle,
each spin dry operation (steps G18 and G20) takes 1 minute, while
each spin dry rinse operation (steps G19 and G21) takes 0.5
minutes. After step G22, a hold water rinse operation step G23

and a final spin dry operation step G24 are carried out.

Accordingly, both execution times of the spin dry rinse mode and

———
e ——— e
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| aundry amount detect nmeans for detecting an anmount of |aundry placed into
the tub;.and rinse time change neans for changing a tinme period of the spin
dry'rinse node operation in accordance with the amount of |aundry detected
by | aundry anount detect neans. 2. A washi ng nachi ne, conprising: a tub
for receiving laundry to be washed; neans for supplying water into the tub;
means for rotating the tub; rinse node control nmeans for controlling 1)

wat er supply into the tub and 2) rotation of the tub so as to carry out a

spin dry ripsendRAer OB’ Shé Apird RG-S RiiRsE" ¥yblos el fRARIdAUehBYIsBin
' rinse mode are altered.

When an unbalanced rotation of tub 4 is detected, unbalance
recovery mode operation including water supply and agitation of
the laundry is carried out. Unbalance recovery mode operation
functions not only to recover from an unbalance, but also to
rinse the laundry. Therefore, the spin dfy rinse mode after
unbalance recovery mode operation can be shortened in time and
number of cycles. Thus, consumption of time and waste of water
can be reduced. In particular, in this embodiment, both the
execution time of the spin dry rinse mode and the number of
cycles of spin dry rinse are reduced. This saves both time and
water. However, reduction of either the time of spin dry or the
nunber of spin dry rinse cycles alone, would still be beneficial.

Figure 12 is a flowchart explaining another function of the
washing machine. A user can select a spin dry rinse operation
variation, namely "Careful Rinse" or "Preferred Rinse", by
operating the rinse select switch 24b shown in Figure 2. The
operation from steps Pl to P4 is the same as that of steps S1 to
S4 shown in Figure 5. In step PS5, contfol circuit 26 judges
whether "Careful Rinse" has been selected by operating the.rinse
select switch 24b. If "Careful rinse" has not been selected,
“"Preferred Rinse" is sélegted and the operation flow goes to step
P6. éteps P6 to P14 which are the same as steps S8 to S16, cause
there to be three spin dry rinse cycles. If "Careful rinse" has
been selected, the operation flow goes to step P15. In step P15,

a first spin dry operation is executed for 3.5 minutes. Then, a

---------------------
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REPLACEMENT SHEET Dal o .22.NO 1.9 } _plurality of spin dry rinse cycles
each spi,n dry rinse cycle including: a first operation wherein water is
supplied into the tub while the tub is rotated, and a second operation
wherein water is not supplied into the t4b and the tub is rotated; |aundry
anount detect neans for detecting an anmount of

spin dry rinse cycle is executed.s times (steps P16 to P25). 1In
each spin dry rinse cycle, a spin dry rinse operation (steps P16,
P18, P20, P22 and P24) is executed for 2 minutes, and a spin dry
operation (steps P17, P19, P21, P23 and P25) is executed for 3
minutes. After the five spin dry rinse cycles, the hold water
rinse operation (step P26) and the final spin dry operation (step
P27) are carried out. Namely, when the "Careful Rinse" is
selected by a user, the number of the spin dry rinse cycle is,
made greater, at the same time, each spin dry rinse cycles
included in the spin dry rinse mode is lengthened. Therefore,
the user can change the degree of rinse whether "Preferred Rinse"
or "Careful Rinse". .

Figure 13 is a flowchart explaining another embodiment of a
washing machine accdrding to the'present invention. The
difference between this embodiment and the previously described
embodiment is in the.function of control circuit 26. All other
parts are the same as shown in Figures 1-3 and will not therefore
be described. In this embodiment, when the ncareful Rinse" is
seleéted by rinse select switch 24b, a water level is determined
based on the amount of the laundry in rotating tub 4. After
determining the proper water level, control circuit 26.changes
its rinse mode, either a spin dry rinse mode or a hold water
rinse mode. Before rinse mode, the operation of the washing ;
machine is carried out per steps Q1 to Q4 which are the same as
corresponding step S1 to S4 shown in Figure 5. 1In step Q5, it is
determined whether the "Careful Rinse" has been selected. If the

"careful Rinse" has not been selected, steps Q6 to Q14 which are




| aundry placed into the tub; and operation nunber change neans for

control l.ing the nunber of spin dry rinse cycles carried out during spin dry
rinse node in accordance with the anount of |aundry detected by | aundry
amount detect means. 3. A washing nmachine, conprising: a tub for receiving
| aundry to be washed; neans for supplying water into the tub; neans for
rotating the tub; rinse node control neégs for controlling 1) water supply
into the tub and 2) rotation of the tub so as to carry out a spin dry rinse

node i ncl udi ng:
identical to corresponding steps S8 to S16, respectively and
include three spin dry rinse cycles, are executed. However, If
"careful Rinse" has been selected, inquiry is made whether the
water level decided in step Q2 is "High".(step Q15). If the
water level is "High", steps Q16 to Q28 are executed in order.
The operations from steps Q16 to Q28 are the same as step P15 to
P27 shown in Figure 12. If water level is not "High", namely,
water level is "Medium", ."Slightly Low" or "Low", the hold water
rinse mode which includes two times hold water rinse operation is
executed (steps Q29 and Q30). Each hold water rinse operation is
the same as step-QlB and 027. In this regard, see corfésponding
steps G15 to G17 in Figure 11 for detailed explanation. Then, a
final spin dry mode is carried out for a predetermined time (step
G31).

In this embodiment, after the "Careful Rinse" ié selected,
further more, if wéter level is not "High", the hold water rinse
mode is selected for the rinse mode. The reason for this
selection of rinse mode is that, in the case in which the water
level is not "High", using the spin dry rinse mode for obtaining
an adequate rinse effect needs more time and waéér than using the
hold water rinsg mode to obtain same rinse effect.

Many changes and modifications of the above described
embodiment can be carried out without departing from the scépe of
the general inventive concept as defined by the appended claims

and their equivalents.
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a first operation wherein water is supplied into the tub—whitethe tubTs

rot ated,, and a second operation wherein water is not s ub
and the tub is rotated; unbal ance-detect nmeans for det m !mmm Elr
rotation of the tub; REPLAC-!',' EUMI SH2BET Date N2.C2
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WHAT IS CLATMED IS:

1. A washing machine, comprising:
: a tub for receiving laundry to be washed;
means for supplying water into the tub:;
means for rotating the tub;
rinse mode control means for controlling 1) water supply
into the tub and 2) rotation of the tub so as to carry out a spin
dry rinse mode operation, the spin dry rinse mode operation
including: |
a first operation wherein water is supplied ihto the
tub while the tub is rotated, and
a second operation wherein water is not'supplied'into
the tub and the tub is rotated;
laundry amount detect means for detecting an amount of
laundry placed into the tub; and
rinse time change means for changing a time period of the
spin dry rinse mode operation in accordance with the amount of

laundry detected by laundry amount detect means.

2. A washing machine,lcomprising:

a tub for receiving laundry to be washed;

means for supplying water into the tub;

means for rotating the tub;

rinse mode control means for contfolling 1) water supply
into the tub and 2) rotation of the tub so as to carry out a spin

dry rinse mode operation, the spin dry rinse mode including a

REPLACEMENT SHEET ||




unbal ance recovery nmeans for supplying water into the tub and stirri he
wat er and the | aundry when the unbal ance detecti ng neans detects the

unbal ance rotation; and rinse tinme change neans for ch ' uml}ﬁ“ll od
of the spin dry rinse node operation in accordance w tﬂm\““m“ i f
unbal anced rotation. 4. A washi ng machi ne, conprising* a¢tub for ®
receiving laundry to be washed; neans %% supplying water into the tub;
means for rotating the tub; rinse node control nmeans for controlling 1) a

wat er supply into the tub and 2) rotation of the tub to carry out spin dry
plurality of spin dry rinse cycles each spin dry rinse cycle

including:
a first operation wherein water is supplied into the
tub while the tub is rotated, and

a second operation wherein water is not supplied into
the tub and the tub is rotated;
laundry amount detect means for detecting an amount of
laundry placed into the tub; and
operation number change means for controlling the number of
spin dry rinse cycles carried out during spin dry rinse mode in

accordance with the amount of laundry detected by laundry amount

detect means.

3. A washing machine, comprising:
a tub for receiving laundry to be washed;
means for supplying water into the tub;
- means for rotating the tub;
rinse mode control means for controlling 1) ﬁater supply
into the tub and 2) rotation of the tub so as to carry out a spin
dry rinse mode including:
a first operation wherein water is supplied into the
tub while the tub is rotated, and
a second operation wherein water is not supplied into

ﬁhe tub and the tub is rotated:

unbalance- detect means for detecting unbalanced rotation of

the tub;
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rinse nmode operation which includes a plurality of spin dry rinse

operations, each spin dry rinse operation including: a fip fa@dd |
duri'ng which water is supplied into the tub while the tut“m"ﬁmamg{mﬂﬂ” a
second operation during which water i s 4ot supplied into thectu

tub is rotated; unbal ance detect neans for detecting an unbal anced rotation
of the tub; unhalanGRd ¢ f k | ) b and
stirring the water angrthegﬁgﬁ%ggéﬂﬁﬁéﬁﬁi%ngkﬁgﬁgngggggt%@%?ﬁgnﬁééﬁg
det ect s uahdl stninaringtthiel @ateANdnd PeHatladhdRyTRRENCBABJGNBERPdYSCcd OF
control ling the nunber of

detecting means detects the unbalance rotation; and

rinse time change means for changing a time period of the

spin dry rinse mode operation in accordance with the detection of

unbalanced rotation.

4. A washing machine, comprising:

a tub for receiving laundry to be washed;

means for supplying water into the tub;

means for rotating the tub:

rinse mode control means for controlling 1) a water supply
into the tub and 2) rotation of the tub to carry out spin dry
rinse mode operation which includes a plurality of spin dry rinse
operations, each spin dry rinse operation ihcluding:_

a first operation during which water is supplied into

the tub while the tub is rotated, and
| a second operation during which water is not supplied
into.the tub and the tub is rotated; '

unbalance detect means for detecting an unbalanced rotation
of the tub:;

unbalance recovery means for supplying water into the tub
and stirring the water and the_laundfy when the unbalaﬁce
detecting means detects unbalanced rotation; and

operation number change means for controlling the number of
spin dry rinse cycles included in spin dry rinse mode operation

in accordance with the detection of unbalanced rotation.




spin dry rinse cycles included in spin dry rinse node operation in -
accordance wth the detettion of unbal anced rotation. | 28
1 11li1 11 * C L N S* 5 A washi ng nachi ne, g | b
for receiving laundry to be washed; mé&ns for suppl yi ng V\Ammmuﬂ"ﬁ“ur""”
-means for rotating the tub; rinse node control neans for cdntfolbinty 15 =
wat er supply '

5. A washing machine, comprising:

a tub for receiving laundry to be washed;

means for supplying water into the tub;

means for rotating the tub;

rinse mode control means for controlling 1) water supply
into the tub and 2) rotafion of the tub to carry out the spin dry

rinse mode which includes:

a first operation during which water is supplied into

the tub while the tub is rotated, and

a second operation during which water is not supplied

into the tub and the tub is rotated;

rinse degree select means for manually selecting a degree
of rinse desired; and

rinse time change means for controlling a time period of
spin dry rinse mode opeféﬁion in accordance with the selected

degree of rise by the rinse degree select means.

6. A washing machine, comprising:

a tub for feceiving laundry to be washed;

means for supplying water into the tub;

means fof rotating the tub;
. rinse mode control means for controlling 1) water supply
into the tub and 2) rotation of the tub to carrj out a spin dry
rinse mode operation which includes a plurality of spin dry rinse

cycles, each spin dry rinse cycle including:
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into the tub and 2) rotation of the tub to carry out the spim ary rinse
mode which includes:' a first operation during which nt o
the tub while the tub is rotated, and a second operatWi@lﬂE‘lﬂ!ﬂﬁl“m mater
is mot supplied into the tub and the tul2g s rotated; ri @ sele

means for manually selecting a degree of rinse desired; and rinse tine
change nmeans for controlling a time period of spin dry rinse node operation
in accordance wth bheis@heepetateshcqulingi $RidY &Qeeflﬂéesdﬁgif& SEAEST
means. 6. A washi ng nmachi ne, conpri si ng:

the tub while the tub is rotated, and

a second operation during which water is not supplied
into the tub and the tub is rotated:
rinse degree select means for manually selecting a degree of
rinse desired; and |
operation number change means for controlling the number of
spin dry rinse éycles carried out duriﬁg spin dry rinse mode
operation in accordance with the selected degree of rinée by

rinse degree select means.

7. A washing machine, comprising:
a tub for receiving laundry to be washed;
means for supplying water into the tub;
means for rotating the tub;
spin dry rinse mode control means for controlling 1) a water
supply into the tub and 2) rotation of the tub to carry out a
spin dry rinse mode operation including
a first opefation during which water is supplied into
the tub while the tub is rotated, and ‘
a second operation during which water is not supplied _
into the tub and the tub is rotated;
hold water rinse mode control means_for controlling 1) a
water supply into the tub and 2) rotation of the tub to carry out
a hold water rinse operation in which water £ills the tank, and

the water and the laundry are stirred;
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a tub.for receiving laundry to be washed; neans for supptying water into
the tub;, means for rotating-the tub; rinse node control 1
controlling 1) water supply into the tub and 2) rotati jﬂi@ﬂ“ﬂ““ﬂmﬁlu‘m
carry out a spin dry rinse node operati @@ which includ cplurawitsy of
spin dry rinse cycles, each spin dry rinse cycle including: REPLACEMENT
SHEET Date: .22 0O 1995 :
rinse degree select means for manually selecting a degree of
' rinse desired;
laundry amount detect means for detecting an amount of the
laundry placed in the tub; and
mode select means for selecting a desired rinse mode so that
when the degree selected by the rinse degree select means is
higher than a predetermined degree, either the spin dry rinse

mode or the hold water rinse mode is selected in according to the

amount of laundry detected by laundry amount detect means.

8. A washing machine, comprising:
a tub for receiving laundry to be washed;
means for supplying water into the tub;
means for rotating the tub:
rinse mode control means for controlling 1)'a watgr supply
into the tub and 2) rotation of the tub to carry out a spin-dry
rinse mode including:
a first operation during which water is supplied into
the tub while the tub is rotated, and
a second operation during which water is not supplied
into the tub and the.tub is rotated; and
tub rotating speed control means for controlling the
rotating speed of the tub to avoid a resonance speed during the

first operation.

9. A washing machine according to claim 8, wherein the tub

rotating speed control means controls the rotating speed of the

[
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a first operation during which water is supplied into the tub while the tub
is rotatied, and a second operation during which water |sumlll ' | 1) O
the tub and the tub is rotated; rinse degree select nean mﬂmmum
sel ecting a degree of rinse desired; and Yperation number *change eafs for
controlling the nunber of spin dry rinse cycles carried out during spin dry
rinse node operation in accordance with the selected degree of rinse by
rinse degr§Egs§PeéF keahs. lessAthar A Ry imeany resonapegr Epeag: b tre for

r iving | r :
ece 9 wggﬂgn ﬁgc gng@shed,

10. A washing machine, comprising:
a tub for receiving laundry to be washed;
means for supplying water into the tub;
means for rotating the tub;
rinse mode control means for controlling 1) a water supply
into the tub and 2) rotation of the tub to.carry out the spin dry
rinse mode which includes
. a first operation during which water is supplied into
the tub while the tub is rotated, and
a second operation that water is not 'supplied into the
tub and the tub is rotated; and
“tub rotating speed control means for controlling the
rotating speed of the tub so as to be more than a secondary

resonance speed and less than a quaternary resonance speed during

'~ the first operation.

11. A washing machine according to any one of claims 1 to
10, wherein the rotating speed of the tub during the first

operation is less than the rotating speed of the tub during the

~ second operation.

12. A washing machine according to any one of claims 1, 2
and 7, wherein the laundry amount detecting means includes a

speed detecting means for detecting a rotation speed of the tub,

| —
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means *f or supplying water into the tub; neans for rotatt spin
dry rinse node control neans for controlling 1) a water- su into the tub
and 2) rotation of the tub to carry out a spin dry rlnse m,ﬂﬂ)mﬂ

i ncl'uding a first operation during which water is supphl ""BE""
while the tub is rotated, and a seconqg$peration during whi ch iss mot
supplied into the tub and the tub is rtdtated; hold water rinse nDde control

means for contraql a water supply into the tub and 2) rotation of the
tub to carry 8g¢ i gfi(’j \A&FéFCFFHQe“‘SBEFa’leBﬁr‘i“hnWﬁ| thenarerntiPfs the

tank, and laundry based on the detected rotation speed.
13. A washing machine according to any one of

claims 1, 2 and 7, wherein the rinse mode control méans

5 includes a motor for driving the tub, and the laundry
amount -detecting means includes a load detecting means
for detecting a load of the motor, the laundry
detecting means determining the amount of laundry based
on detected motor load. '

10 14. A washing machine according to claim 3 or 4,

wherein the unbalance detecting means includes a swing
detect means for detecting a swing of the tub, and the
unbalance detecting means determines the unbalance of
the tub on the basis of the detected swing of the tub.

15 15. A washing machine substantially as
hereinbefore described with reference to Figs. 1 to §
of the accompanying drawings.

16. A washing machine substantially as
hereinbefore described with reference to Figs. 6 to 10

20 of the accompanying drawings.

17. A washing machine substantially as
hereinbefore described with reference to Fig. 11 of the
accompanying drawings.

18. A washing machine substantially as ,

25 hereinbefore described with reference to Fig. 12 of the
' accompanying drawings. .

19. A washing machine substantially as
hereinbefore described with reference to Fig. 13 of the
accompanying drawings.
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-the water and the | aundry are sti rred; REPLACEMENT SHEET Date :..... . .
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means for manual ly selecting a degree of rinse desired; |au ﬁ&é j
det ect neans for detecting an anount of the l.aundry pl-aced MFMMd
| 33 |

WASHING MACHINE HAVING A RINSE MODE .

ABSTRACT OF THE DISCILOSURE

A washing machine having a rinse mode for rinsing laundry
placed in a tub of the washing machine. Rinse mode control means
controls water supply to the tub and rotation of the tub to carry
-out_a spin dry rinse mode. The spin dry rinse mode includes a
first operation during which water is supplied into the tub while
the tub is rotated and a second operation during which the supply
oft water is stopped and the tub is rotated. The washing machine
further includes means for detecting the amount of laundry put
into the tub. A rinse time change means controls the time for
spin dry rinse mode in accordénce with the amount of laundry
detected. Thus, time can be saved and water conserved while

still éffectively rinsing the laundry.
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node sel ect neans for selecting a desired rinse node so that when the
degree selected by the rinse degree select neans is higher than a
predet erm ned degree, either the spin dry rinse node or the hold water
rinse node is selected in according to the anount of |aundry detected by

| aundry anount detect neans. 8. A ma12¥13 machi ne, conprising: a tub for
receiving laundry to be washed; neans f upplying water into the tub;
means for rotating the tub; rinse node control nmeans for controlling 1) a
wat'er supply into the tub and 2) rotation of the tub to carry out a spin

dry rinse node includi ng.
FIG.1.
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a first operation during which water is supplied into the tub while the tub
is rotated, and a second operation during which water is not supplied into
the'tub and the tub is rotated; and tub rotating speed control neans for
controlling the rotating speed of thgééﬁq to avoid a resonance speed during
the first operation. 9. A washi ng iae according to claim8, wherein
the tub rotating speed control neans controls the rotating speed of the |
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tub se as to be less than a prinmary resonance speed of the washi ng nachi ne.
10. A washi ng machi ne, conprising: a tub for receiving laundry to be
washed; neans for supplying water into the tub; neans for rotating the tub,;
rinse node control nmeans for controlling 1) a water supply into the tub and
2) rotation of the tub to carry out the spin dry rinse node which includes
a first operation during which water isagﬁ lied into
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the tub while the.tub is rotated, and a second operation that water is not
supplied.into the tub and the tub is rotated; and tub rotating speed
control nmeans for controlling the rotating speed of the tub so as to be
more 't han a secondary resonance speed and | ess than a quaternary resonance
speed during the first operation. 11. A g machi ne according to any
one of clains 1 to 10, wherein the Totatmﬁzhtkeed of the tub during the
first operation is less than the rotating speed of the tub during the
second operation. 12. A washing machi ne according to any one of clains 1, 2
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13.

REPLACENMENT

* 32 and | aundry ‘detecting neans

C L M
| aundry based on the detected rotation speed.
A washi ng machi ne according to any one of

*

2 .27 vNov A99
determ nes the anount of

and 77 wherein the Iéundry anount detecting neans includes a speed
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clains 1, 2 and 7, wherein the rinse node control neans 5 includes a notor
for dr|V|ng t he tub and the | aundry anount detecting neans includes a | oad
detecting neans for detecting a load of the motor, the l|aundry detecting
nmeans determ ning the anmount of |aundry based on detected notor | oad. 10
14. A washing machine according to clai ii or 4, wherein the unbal ance
detecting neans includes a sw ng deted? ns for detecting a swing of the
tub, and the unbal ance detecting nmeans deternines the unbal ance of the tub
on the basis of the detected swing of the tub. 15 . 15. A washing
machi ne substantially as T '
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her ei nbefore described with reference to Figs. 1 to 5 of the acconpanying
drawi ngs. 16. A washi ng machi ne substantially as herei nbefore descri bed
with reference to Figs. 6 to 10 20 of the acconpanying drawi ngs. 17. A
washi ng machi ne substantially as hereinbefore described with reference to
Fig. 11 of the acconpanying dramﬁngs.éiB' j washi ng machi ne substantially
as 25 hereinbefore described with ref dﬁJ to Fig. 12 of the acconpanying
drawi ngs. 19. A washi ng rmachi ne substantially as - '
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WASHING MACHINE HAVING A RINSE MODE:

3\

ABSTRACT OF TﬁE DISCILOSURE

A washing machine havmg a rinse mode for rinsing laundry placed in a tub of the washing

machine. Rinse mode control means controls water supply to the tub (2) and rotation of the

| ‘tub (4) to carry out a spin dry rinse mode. The spin dry rinse mode includes a first operation

dunng which water is supplied into the tub (2) while the tub (4) is rotated and a second

 operation during which the supply of water is stopped and the tub (4) is rotated. The washing
machine further includes means for detecting the amount of laundry put into the tub. A rinse

time change means controls the time for spin dry rinse mode in accordance with the amount of
laundry detected Thus, time can be saved and water conserved while still effectively rinsing

the laundry.

Fig. 1.
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