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required; a motor driving said agitator conjointly with said spin tub and
separately on disconnection This invention relates to laundry machines
of said spin tub from said agitator as required; and/or methods of
controlling the same.             sensing means to sense the changes in
speed of It is an object of the present invention to pro-   5   said
rotatable assembly including the mass of vide a laundry machine and/or
methods of control-   clothes load in said assembly relative to energy ling
the same to provide an optimum water level for  input to said motor;
washing liquid level control a load of clothes automatically without any
informa-  means  comprising  washing  liquid  admission tion or decisions
being supplied by the operator.    means, control means comprising means
for inter- Accordingly, in one aspect the present inven-   10   mittently
energising said motor, and washing liquid tion provides a method of
providing a required      admission control means arranged to control said
level of washing liquid in a laundry machine having  washing liquid
admission means in said washing a cabinet, a washing container within said
cabinet,  container in response to signals passed by said a rotatable
assembly including a spin tub within    sensing means to said washing
liquid level control said container and an agitator within said spin tub,
is   means; the construction and arrangement being a motor driving said
agitator conjointly with said  such that at each intermittent energising of
said spin tub or separately on disconnection of said spin  motor said
sensing means pass signals indicative tub from said agitator as required,
and washing     of the total mass of said rotatable assembly includ- liquid
level control means to control washing liquid  ing the washing liquid in
said container and at least level in said washing container, the method
com-   20  the clothes in said spin tub to said washing liquid prising:
level control means, placing a load of clothes in said spin tub,
characterised in that said washing liquid level initiating the supply of
washing liquid to said con-  control means detect the point of
disconnection of tainer and energizing said motor intermittently to  said
spin tub from said agitator through receipt of produce changes in the
rotational speed of said  25  said signals, said signals passed including a
dis- rotatable assembly as washing liquid is being sup-  connection signal
indicating the point of disconnec- plied to said container;
tion of said spin tub from said agitator and being sensing the changes in
speed of said rotatable  indicative of the mass of said load of clothes,
and assembly relative to energy input to said motor         further
characterised in that upon detection of with a sensing means;
30  said disconnection, said washing liquid level control passing signals
indicative of the total rotating  means also determine a required washing
liquid mass of said rotatable assembly including the       level dependent
on said signals and control the washing liquid in said container and the
clothes in  supply of further washing liquid to said container to said spin
tub from said sensing means to said       control the level of washing
liquid to said required liquid level control means;                    35
level which is dependent upon the mass of clothes said method being
characterised in that the      load sensed by said sensing means and
causing point of disconnection of said spin tub from said   the wash
routine to start when said required level is agitator is determined
dependent on said signals    reached. by said control means, said signals
passed from         To those skilled in the art to which the inven- said
sensing means to said control means at the   40  tion relates, many changes
in construction and time of disconnection being indicative of the mass
widely differing embodiments and applications of of said load of clothes;
the invention will suggest themselves without de- and being further
characterised in that said     parting from the scope of the invention as
defined required level of washing liquid is determined with  in the
appended claims. The disclosures and the said control means from said
signals at the time of  45  descriptions herein are purely illustrative and
are disconnection, said required level being dependent  not intended to be
in any sense limiting. on the mass of the load of clothes;
The invention consists in the foregoing and controlling the supply of
further washing liquid  also envisages constructions of which the following
to said container to said required level with said  gives examples only.
control means; and                             50       One preferred form
of the invention will now be causing the wash routine to start when said
described with reference to the accompanying required level is reached.
drawings, in which; In a further aspect the invention consists in a
Figure 1 is a cross section elevation of one form cabinet; a washing
container; within said cabinet; a   of laundry machine to which the
invention is rotatable assembly comprising a spin tub within  55
applicable, said container and an agitator within said spin tub;   Figure 2
is a flow chart of one form of control disconnecting means for
disconnecting said spin        means incorporated in the laundry machine of
tub from said agitator for spinning action when        Figure 1, 2    3
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Figure 3 is a flow chart of a further form of   control the supply of water
or washing liquid to the control means,
level which provides the most effective wash per- Figure 4 is a flow chart
of a part of the control  formance. means of Figures 2 and 3, and
In each method, the operator places a load eg. Figures 5 and 6 are graphs
of rotational velocity   s   of clothes in the spin tub 3 and appropriately
versus time of the rotatable assembly of the     operates the manual
controls to give a desired laundry machine of Figure 1.
wash. Referring to the drawings, Figure 1 illustrates a  In one form of the
invention relating to a first cross section of a preferred form of laundry
ma-   control method, the control equipment includes a chine, a full
description of which appears in pub-  10   microprocessor programmed in
accordance with a lished U.S. patent specification No. 4,813,248 and  flow
chart shown in Figure 2, and referring to that the description of that
laundry machine in that    flow chart, the operator operates the
appropriate specification is incorporated herein by reference.  controls in
the console 16 such that the micropro- For the purposes of the present
invention the  cessor enters the flow chart at the start, block 20. laundry
machine comprises a cabinet 1 within  15  The microprocessor causes the
agitator and spin which there is a fixed container 2 and within that  tub
to rotate to a suitable speed eg. approximately container is a rotatable
spin tub 3 and within the  100 rpm and the supply of power to the motor is
spin tub is an agitator 4. An inter-engagement     controlled by the
microprocessor to provide such a mechanism is provided to enable the spin
tub 3     speed.Thus a certain amount of energy is imparted and the
agitator 4 to be raised and lowered when   20  to the motor rotor, spin
tub, and agitator which washing liquids hereinafter referred to as water
together comprise the rotatable assembly of the enters the container 1 and
such mechanism in-      washing machine, and which, with the load of cludes
an air chamber shown generally by the       clothes, provide the initial
resistance to rotation. reference 5 and is descried in the said specifica-
Thus energy is imparted to the clothes in the spin tion. The agitator 4 is
driven by an electronically  25  tub. Changes in the velocity of the
rotatable assem- commutated motor 10, driving a shaft 11 carried in  bly
correspond to changes in kinetic energy of the bearings 12. This
construction is fully described in  rotatable assembly and clothes load.
Therefore if the above United States patent specification which  electrical
energy is provided to the motor such that is incorporated herein by
reference, including a   a certain velocity (and rotational kinetic energy)
is reference to parts of a dog clutch or inter engage-  30  attained, the
time taken for the motor to coast to ment mechanism 13.
zero velocity will be a measure of the mass of the A control means 15 is
provided preferably as-   rotatable assembly and the load of clothes in the
sociated with the stator of the motor 10 and such  spin tub. The changes or
rates of change of kinetic control means include starting means arranged so
energy of the spin tub and contents are a measure that on appropriate
operation of manually operable  35  of the mass of the rotatable assembly
and the load controls in a console 16 by an operator, starting up  of
clothes in the spin tub. The changes or rates of of a washing cycle is
commenced and water is       change of kinetic energy of the spin tub and
con- admitted into the container 2 through a valve 17.  tents are a measure
of the mass of clothes therein. Motor controls 19 including sensing means
to      In Figure 2 the load size is determined at block 22 sense changes
in speed and energy input to said  40  before water is supplied to the
washing container. rotatable assembly are also provided and the sens-
Referring now to Figure 4 which is a flow chart ing means pass signals
indicating these param-     applicable to both methods. This figure is a
flow eters to the control means.                        chart showing the
steps involved in the preferred The washing machine has washing liquid
level    form of load determination according to the present detection
means which comprise the spin tub 3,  45  invention. the disengagement of
which from  the agitator         The method of Figure 4 determines the
which is caused by its floating and the air chamber  changes in kinetic
energy of the rotatable assembly in liquid in the container disengaging the
parts of  comprising the motor, drive shaft, interconnecting the dog clutch
mechanism 13 and also lifts the spin  means, spin tub, agitator and clothes
by supplying tub 3 and this is sensed by sensing means. The   50  a minimum
amount of energy to the motor such washing machine container 2 also has an
auxiliary  that the rotatable assembly approximates a pre- washing liquid
level detection means comprising    determined velocity eg. 40 rpm. The
motor and for example a pressure transducer 18 which pro-    motor controls
referred to in the specification are of vides the control means 15 with a
signal indicative  the same form as those described in the specifica- of
the level of water in the container 2.     55  tion of our New Zealand
patent application no It has been found that there are two main
213489/213490 filed 16 September 1985, (US Pat- methods by which the
control means may deter-      ent No 4,857,814) which is incorporated
herein by mine the load in a washing machine and therefore   reference. The
predetermined velocity is stored in 3    5                EP 0 415 743 B1
6 an information storage means comprising a mem-    off at time 60 and
allowed to coast. As soon as 



ory of the microprocessor which controls the motor  power is removed from
the motor windings a timer and is compared with the instantaneous velocity
of  is activated in the microprocessor and the back the motor, which as
described in the above speci-  emf induced in the motor windings or the
output of fication is constantly calculated by the micropro-   5   hall
effect sensors mounted on the stator is mon- cessor as part of the motor
control system function.  itored, so that the speed of rotation of the
motor is The motor control system thus provides sensing    known. When the
rotatable assembly stops rotating means which sense the kinetic energy of
the rotat-  the timer in the microprocessor records the time able assembly
and provide signals indicating the  taken for the motor to decelerate to
zero. This time mass of the rotatable assembly and the rotatable  to   may
be for example, time 61 or 62 shown in Figure contents (clothes load)
thereof to the microproces-  5 and this time is representative of the
inertia of sor. To enable the rotatable assembly to reach the  the
rotatable assembly. For example, if there is a predetermined velocity the
pwm period is con-     large mass of clothes in the spin tub then the
trolled, effectively controlling the current input to  inertia of the
rotatable assembly will be greater and the motor as it is being commutated
so that the   15  the time taken for the rotational velocity of the
velocity of the rotatable assembly slowly increases.  rotatable assembly to
reach zero will be signifi- Referring to Figure 4, the algorithm there
illustrated  cantly longer than the time taken if the spin tub begins at
the start block 50. Power is supplied to  had no clothes therein, for
example. Since at this the motor winding stages at block 51, as described
point in the wash cycle the agitator and spin tub above. It has been found
that supplying a minimal  20  are interconnected and the inertia of this
apparatus amount of energy to the rotatable assembly is    is constant, the
only factor which will change the desirable, since large amounts of energy
in the   time taken for the motor speed to ramp down will rotatable
assembly mean measurements take a       be the load of clothes in the spin
tub and therefore longer time to obtain. When power is supplied to  the
load is known. the motor windings, the velocity of the motor and   25
However, due to some spurious variables such rotatable assembly is then
monitored by the motor  as the changing position of the clothes within the
controller at block 52. A predetermined motor ve-  spin tub, any one
reading of the time taken for the locity eg. 40 rpm is stored in the memory
of the  speed of the motor to reach zero will not necessar- microprocessor
and this predetermined velocity is  ily be precisely representative of the
load of compared at block 53 with the instantaneous motor  30  clothes in
the spin tub. Therefore it has been found velocity measured in block 52.
When the motor     that a number of readings eg. at least one reading
velocity is equal to the predetermined motor ve-  in each direction of
rotation is desirable in order to locity, power is removed from the
windings and a  obtain a true indication of the load of clothes in the
timer begins at blocks 54 and 55. At this stage the  machine. If the
readings in each direction provide motor velocity is still being measured.
After power  35  times which are within acceptable tolerances of is removed
from the windings the motor speed will  each other, then these times are
compared with gradually decrease until it eventually stops. The  time
values stored in look up tables in the memory point at which the motor
velocity reaches zero is  of the microprocessor which provide the control
determined at block 56 and at this point the timer  system with an
indication of the load of clothes in is stopped at block 57 and the elapsed
time is  40  the machine and therefore the water level which stored in the
memory of the microprocessor. This  will be required for the wash routine
for that load to cycle is repeated, the motor being energised and
commence. Once the appropriate water level is de-energised intermittently.
known by the control system the wash profile of Referring now to Figure 5,
a graph of velocity  agitation stroke time, desired speed of rotation and
versus time is shown, the origin representing the   45  acceleration is
selected in accordance with the point at which the motor velocity is zero,
before  specification of our New Zealand patent application power is
applied to the motor windings. The point  No 213489/213490. 58 on the
vertical velocity axis represents the pre-  Although in this form of the
invention load determined velocity and the point 59 on the hori-  measuring
may be carried out with the load of zontal time axis is a measure of the
time taken to  50  clothes dry, the accuracy of load measurements reach the
predetermined velocity. When the rotat-  may also be increased by dampening
the clothes able assembly reaches the predetermined velocity  before taking
the measurements. Such dampening 58 the pwm period is adjusted by means of
the     is effected by rotating the spin tub slowly while motor control
system such that the predetermined  spraying water from the outlet of valve
17 over the velocity is maintained. The period for which this is  55
clothes in the spin tub. maintained is shown as the time between points 59
Once the load size check has been carried out and 60 in Figure 5. The
points 59 and 60 could be  at block 22 of Figure 2 the microprocessor
causes substantially coincidental. The motor is then turned  valve 17 to be
opened by a signal from the "water 4    7                 EP 0 415 743 B1
8 on" block 23. Slow stirring with reversals or with  times are not shown
for simplicity. intermittent supply of power is carried on at block   Thus
when declutching occurs a further timer 



24 as has been described above. At this point the  commences operation,
allowing the water supply to load comprises clothes and water. The change
in    remain on for a desired water on overrun time, kinetic energy is
continuously checked as shown   5   which is either a predetermined period,
or is of say by the circuit 25 containing the slow stir routine at  10-20%
of the time to fill the container 2 to de- 24. The declutch and
disconnection of the agitator  clutch. The water on overrun time is
operated in 4 from the spin tub 3 is detected by the air       block 27 and
when that time has elapsed at block chamber or float 5 interrogation at 26.
The spin tub  28 the "water off" signal operates at 29 causing and the
agitator are connected together by the   10  valve 17 to close. The load
measured from block mechanism 13 and initially a relatively large inertia
22 indicates the washing profile at block 30 and is present in the
associated spin tub, agitator and  washing started at block 31. The washing
profile load of clothes. The inertia of the rotatable assem-  control is
described in the specification of our New bly and load is measured as a
change in kinetic    Zealand patent application No 213489/213490. energy
when the power to the motor is cut off and   15  Thus in this first method
the water level is the motor is allowed to slow to zero speed after
determined by adding water after declutching for a being maintained at a
predetermined velocity as    period of time which is either a proportion of
the described above. The water level in the container  time to fill to
declutching or a fixed further period of increases until the float 5 floats
the spin tub upwar-  time dependent on the sensed load in the machine. dly
in a manner such as to disconnect the intercon-  20  Referring again to
Figure 1, water pressure necting means between the agitator and the spin
indicator 18 senses pressure of water in the base tub. When the
disconnection occurs there is a      of the washing container and therefore
also pro- sudden decrease in the inertia of the rotatable    vides an
indication of the water level in the con- assembly which is detected by the
sensing means.   tainer 2. If the pressure indicator 18 is present, the
Referring again to Figure 5, the disconnection is  25  routine to time
further water supply in block 27 is seen by the sensing means as a sudden
decrease     not necessary and a branch may be taken from in the time taken
for the rotatable assembly to    block 26 to block 32 (dashed lines) which
checks decelerate from the predetermined velocity to zero.  the water level
indicator and compares this at block The time taken for the rotatable
assembly to decel-  33 with the desired water level which has been erate
after disconnection may for example be only  30  obtained from look up
tables relating to the load one tenth that taken prior to disconnection.
Thus  size stored in information storage means which the time between
points 60 and 62 in Figure 5 may  comprise the memory of the
microprocessor. If the represent the time taken for the rotatable assembly
correct water level has been reached the water off to decelerate when the
spin tub and agitator are   block is returned to at 29, the wash profile is
set by interconnected and the time between points 61 and   35  reference to
the look up tables and the wash be- 60 may represent the time taken for the
rotatable  gins. assembly to decelerate after declutching has oc-
Although the load of clothes in the spin tub curred. Thus it can be seen
that there is a clear  may be sensed before water is added to the spin
indication provided to the sensing means that dis-  tub by the method
previously described, a second connection has occurred.
40  method of determining the load of clothes in the It should be noted
that the time taken for the  spin tub is to start the washing machine motor
from rotatable assembly to accelerate to the predeter-  a stand still as
previously described but in addition, mined speed may also be used as an
indication of   substantially simultaneously or earlier admitting wa- the
inertia of the rotatable assembly and water and  ter to the container,
increasing the rotational ve- clothes therein. The change in the time
required to  45  locity of the motor up until a predetermined ve-
accelerate the rotatable assembly is not shown in  locity is obtained and
then measuring the time Figure 5 in order to simplify the diagram.
taken for the rotational velocity to drop to zero, as Referring now to
Figure 6, the time required for  the water is being allowed to enter the
washing the rotatable assembly of clothes load to reach the  container.
When a certain known quantity of water predetermined velocity 58 prior to
disconnection is  50  is present in the container, float 5 will rise and
the the time between the origin and point 63. If the   spin tub will be
disconnected from the agitator same torque is applied to the motor after
dis-     such that the spin tub is stationary. As with the first connection
the time taken to reach velocity 58 is  method, since the spin tub
comprises a significant that between the origin and point 59. Again the
proportion of the mass of the rotatable assembly, disconnection of the spin
tub from the agitator is  55  the inertia of the assembly will suddenly
decrease sensed, the signal change indicated to the control  and after the
predetermined velocity is reached, means where, by reference to the look up
tables, a  the time taken for the rotatable assembly to come water level
for the load is selected. The ramp down  to a halt will suddenly decrease
by a significant 5    9                EP 0 415 743 B1                   10
time period. The microprocessor has in its memory  is detected by the
sensing means and instead of a figure representative of a sufficiently
large time  the microprocessor indicating that the slow stir is to period
such that if the measured time period de-  continue, causes at 37 a signal
to be passed by 



creases by an amount which is equal to or greater  block 36 indicating that
disconnection has occurred than the value stored in a memory of the
micropro-   5   as indicated by the block 38. The momentum or cessor, the
microprocessor will signal that discon-  kinetic energy signal reached in
the final stages nection of the spin tub from the agitator has oc-  before
declutching is recorded at block 38 and is curred. The amount of water
necessary for dis-    passed to block 42. The mass of the clothes load
connection to occur will vary depending on the    in the spin tub has been
found by experiment to be load of clothes in the spin tub. The
microprocessor  10  directly proportional to the quantity of water re- has
stored the time value indicative of the total load  quired to float the
spin tub. The water or washing of the rotatable assembly from the last
iteration  liquid is supplied to the container at a fixed rate prior to
disconnection. Thus the load of clothes and  and therefore the time between
turning the water water in the machine is known just prior to dis-  valve
"on" and disconnection is also an indication connection. Since the time
from when water was  15  of the load of clothes in the container. Since the
first introduced to the container to the time at which  water level at
disconnection is known from pres- disconnection occurs is a relative
measure of the  sure indicator 18 the load of clothes is known and load of
clothes in the spin tub depending on the  the control means can supply the
appropriate water rate of water flow into the machine, the micropro-  level
for washing. If water pressure indicator 18 is cessor may now refer to a
look up table in order to  20  not present the mass of the clothes load and
the obtain a value of the time required to fill the con-  desired washing
water level may be calculated by tainer to a desired water level. The look
up table in  the control means eg. by the look up tables in the the
microprocessor provides a further "water on"  microprocessor since the
relationship between wa- time after disconnection which is a percentage
ter level at disconnection and clothes load is known overrun time based on
the time taken to fill the   25  and the total load of water and clothes is
known at container to declutch.                            disconnection.
The operator will have selected a In the routine of Figure 3, as stated
above,  desired degree of vigorousness of wash and this operating the
controls causes a routine to start at  vigorousness is affected by the
momentum of the 20 and the microprocessor causes the valve 17 to  spin tub,
agitator, clothes and water container at be opened by a signal from the
"water on" block  30  the declutch level. Accordingly a desired rotary 21.
Before load measurement begins the spin tub   stroke of the agitator during
washing is set up may be rotated slowly such that the outlet of valve
according to the momentum figure stored in block 17 sprays water on top of
the clothes in the con-  42 as is described in New Zealand patent speci-
tainer in order to ensure that the clothes are uni-  fication No
213489/213490. formly wet before load measurement begins. In  35    Once
disconnection or declutching has oc- addition slow stirring is commenced by
a signal   curred according to signals from block 36, (and the from block
35, such slow stir includes acceleration  timing of such disconnection
depends on the size and deceleration sequences during which there are  of
the clothes load) the microprocessor continues changes in kinetic energy
and the speed changes   to check the load which is still influenced by the
and the mass of the load can be indicated by   40  filling of water into
the container 2 as is indicated in sensing means which sense the changes in
kinetic  block 39 and the microprocessor determines at energy over a
predetermining time or between      block 40 as to whether a desired water
level and predetermined speeds. As explained above with     load
measurement has been reached. This is reference to Figures 4 and 5, signals
indicating the  achieved by means of the water pressure indicator changes
in kinetic energy are then passed from   45  18 from which the
microprocessor has determined block 36. The spin tub and the agitator are
con-  the water level at disconnection. Knowing the water nected together
by the mechanism 13 and initially  level at this point means that the load
of clothes in a relatively large inertia is present in the associated  the
spin tub is known and the microprocessor then spin tub agitator and load of
clothes. This inertia is  refers to a look up table to determine the
desired measured for example as a change in kinetic en-  50  water level.
The water level may then be monitored ergy when the power to the motor is
cut off and   by checking the pressure indicator at block 39. allowed to
slow to zero speed as previously de-   Also, once the time to declutch is
known the cor- scribed. The water level in the container increases,  rect
water level may be reached by timing the until the float 5 floats the spin
tub upwardly in a  further water supply as shown in the block 44 with
manner such as to disconnect the interconnecting   55  dashed lines, this
time being an empirically de- means between the agitator and spin tub. At
this  cided percentage overrun time from the time taken point there is a
sudden decrease in the inertia of  for declutch to occur. When the correct
water level the rotatable assembly and this decrease in inertia  has been
reached in block 45 the water valve 17 is 6    11                 EP 0 415
743 B1                         12 turned off in block 41 and the wash
begins in block      17), said signals passed from  said sensing 43.
means (19) to said control means at the time After the washing container
has been filled to       of disconnection being indicative of the mass the
desired level and before the wash begins, the        of said load of
clothes; 



clothes in the washing container will often have a   5      and being
further characterised in that said number of air bubbles therein and when
agitation        required level of washing liquid is determined begins
these will be expelled and the water level in    with said control means
(15, 16, 17) from said the container may drop significantly. Therefore in
signals at the time of disconnection, said re- each of the methods
described, in machines which        quired level being dependent on the
mass of are provided with a water pressure indicator 18,  10    the load of
clothes; before the wash is started the agitator is rotated
controlling the supply of further washing back and forth a small number of
strokes in order       liquid to said container to said required level to
expel the air trapped in the clothes in the spin     with said control
means (15, 16, 17); and tub. Once the air is removed the water valve 17 is
causing the wash routine to start when turned on again in order to refill
the water container  15  said required level is reached. 2 to the desired
level. From the foregoing it will be seen that methods  2. A method as
claimed in claim 1 wherein: of providing an optimum water level for a load
of           sensing said total rotating mass of said clothes in a washing
machine are provided which          rotatable assembly comprises
controlling the are performed automatically by the machine with-  20
supply of power to said motor (10) with said out any necessary information
or decisions being        control means (15, 16, 17) so that said rotat-
supplied by the operator, other than decisions re-      able assembly is
accelerated to a required garding vigorousness of wash.
rotational velocity; removing power from the motor (10); Claims
25          measuring the time taken for the rotatable assembly to attain
zero rotational velocity, said 1. A method of providing a required level of
time indicating total rotating mass, said time washing liquid in a laundry
machine having a         being passed to said control means (15, 16,
cabinet (1), a washing container (2) within said     17) as said signal;
and cabinet (1), a rotatable assembly including a   30      repeating said
steps to obtain further time spin tub (3) within said container (2) and an
measurements as required. agitator (4) within said spin tub, a motor (10)
driving said agitator conjointly with said spin  3. A method as claimed in
claim 1 wherein: tub or separately on disconnection of said spin
sensing said total rotating mass of said tub from said agitator as
required, and washing   35  rotatable assembly comprises controlling the
liquid level control means (15, 16, 17) to con-      supply of power to
said motor (10) and with trol washing liquid level in said washing con-
said control means (15, 16, 17) so that said tainer, the method comprising:
rotatable assembly is accelerated to a required placing a load of clothes
in said spin tub        rotational velocity; (3), initiating the supply of
washing liquid to  40     measuring the time taken for the rotatable said
container (2) and energizing said motor         assembly to attain said
required velocity, said (10) intermittently to produce changes in the
time indicating said total rotating mass; rotational speed of said
rotatable assembly as          passing said time to said control means as
washing liquid is being supplied to said con-       said signal; and
tainer;                                     45          repeating said
steps to obtain further time sensing the changes in speed of said ro-
measurements as required. tatable assembly relative to energy input to said
motor with a sensing means (19);            4. A method as claimed in any
one of the preced- passing signals indicative of the total rotat-   ing
claims and further comprising: ing mass of said rotatable assembly
including   50      storing information of the mass of the load the washing
liquid in said container and the         of clothes in information storage
means (15, clothes in said spin tub from said sensing           19) after
sensing the load of clothes in the spin means (19) to said liquid level
control means       tub (3) and using the stored information to (15, 16,
17);                                        provide routines (30, 42, 63)
selected from said method being characterised in that  55      giving an
indication of a wash profile of agita- the point of disconnection of said
spin tub (3)      tion stroke times, required speed of rotation from said
agitator (4) is determined dependent       and acceleration requested for
the sensed se- on said signals by said control means (15, 16,       lected
load of clothes to be washed and to 7    11                 EP0415743B1
12 turned off in block 41 and the wash begins in block     17), said
signals passed from said sensing 43.
means (19) to said control means at the time After the washing container
has been filled to      of disconnection being indicative of the mass the
desired level and before the wash begins, the       of said load of
clothes; clothes in the washing container will often have a   5      and
being further characterised in that said 



number of air bubbles therein and when agitation        required level of
washing liquid is determined begins these will be expelled and the water
level in    with said control means (15, 16, 17) from said the container
may drop significantly. Therefore in      signals at the time of
disconnection, said re- each of the methods described, in machines which
quired level being dependent on the mass of are provided with a water
pressure indicator 18,  10    the load of clothes; before the wash is
started the agitator is rotated         controlling the supply of further
washing back and forth a small number of strokes in order       liquid to
said container to said required level to expel the air trapped in the
clothes in the spin     with said control means (15, 16, 17); and tub. Once
the air is removed the water valve 17 is          causing the wash routine
to start when turned on again in order to refill the water container  15
said required level is reached. 2 to the desired level. From the foregoing
it will be seen that methods  2. A method as claimed in claim 1 wherein: of
providing an optimum water level for a load of          sensing said total
rotating mass of said clothes in a washing machine are provided which
rotatable assembly comprises controlling the are performed automatically by
the machine with-  20    supply of power to said motor (10) with said out
any necessary information or decisions being        control means (15, 16,
17) so that said rotat- supplied by the operator, other than decisions re-
able assembly is accelerated to a required garding vigorousness of wash.
rotational velocity; removing power from the motor (10); Claims
25           measuring the time taken for the rotatable assembly to attain
zero rotational velocity, said 1. A method of providing a required level of
time indicating total rotating mass, said time washing liquid in a laundry
machine having a        being passed to said control means (15, 16, cabinet
(1), a washing container (2) within said    17) as said signal; and cabinet
(1), a rotatable assembly including a   30      repeating said steps to
obtain further time spin tub (3) within said container (2) and an
measurements as required. agitator (4) within said spin tub, a motor (10)
driving said agitator conjointly with said spin  3. A method as claimed in
claim 1 wherein: tub or separately on disconnection of said spin
sensing said total rotating mass of said tub from said agitator as
required, and washing   35  rotatable assembly comprises controlling the
liquid level control means (15, 16, 17) to con-     supply of power to said
motor (10) and with trol washing liquid level in said washing con-
said control means (15, 16, 17) so that said tainer, the method comprising:
rotatable assembly is accelerated to a required placing a load of clothes
in said spin tub      rotational velocity; (3), initiating the supply of
washing liquid to  40  measuring the time taken for the rotatable said
container (2) and energizing said motor        assembly to attain said
required velocity, said (10) intermittently to produce changes in the
time indicating said total rotating mass; rotational speed of said
rotatable assembly as          passing said time to said control means as
washing liquid is being supplied to said con-       said signal; and
tainer;                                     45          repeating said
steps to obtain further time sensing the changes in speed of said ro-
measurements as required. tatable assembly relative to energy input to said
motor with a sensing means (19);           4. A method as claimed in any
one of the preced- passing signals indicative of the total rotat-  ing
claims and further comprising: ing mass of said rotatable assembly
including   50      storing information of the mass of the load the washing
liquid in said container and the        of clothes in information storage
means (15, clothes in said spin tub from said sensing          19) after
sensing the load of clothes in the spin means (19) to said liquid level
control means       tub (3) and using the stored information to (15,16,
17);                                        provide routines (30, 42, 63)
selected from said method being characterised in that  55      giving an
indication of a wash profile of agita- the point of disconnection of said
spin tub (3)     tion stroke times, required speed of rotation from said
agitator (4) is determined dependent      and acceleration requested for
the sensed se- on said signals by said control means (15, 16,      lected
load of clothes to be washed and to    13                 EP 0 415 743 B1
14 control the washing routine to give a required      said spin tub (3)
from said agitator (4) for degree of wash to the clothes.
spinning action when required; a motor (10) driving said agitator
conjointly with said spin 5. A method as claimed in any one of the preced-
tub (3) and separately on disconnection of said ing claims and further
comprising:          5       spin tub from said agitator as required;
sensing rotating said container (2) slowly in one        means (19) to
sense the changes in speed of direction and supplying a required quantity
of      said rotatable assembly including the mass of 



washing liquid to said container (2) before en-     clothes load in said
assembly relative to en- ergizing said motor (10) intermittently so that
ergy input to said motor; washing liquid level said load of clothes is damp
before intermittent  10  control means (15, 16, 17) comprising washing
energisation of said motor (10).                    liquid admission means
(17), control means comprising means (15) for intermittently ener- 6. A
method as claimed in any one of the preced-        gising said motor (10),
and washing liquid ad- ing claims and further comprising:
mission control means (16) arranged to control commencing a gentle wash
agitation of the   15  said washing liquid admission means (17) in clothes
for a predetermined time after said         said washing container in
response to signals control means (15, 16, 17) have supplied
passed by said sensing means (19) to said washing liquid to said container
to said re-        washing liquid level control means (15, 16, 17); quired
level;                                       the construction and
arrangement being such stopping said gentle wash agitation;    20
that at each intermittent energising of said mo- detecting the washing
liquid level in said      tor said sensing means (19) pass signals indi-
container (2); and                                  cative of the total
mass of said rotatable as- if said washing liquid level is below said
sembly including the washing liquid in said required level, supplying
further washing liquid    container (2) and the clothes in said spin tub to
said container (2) so that said washing liquid  25  (3) to said washing
liquid level control means level becomes said required level, and when
(15,16,17), said washing liquid is at said required level,
characterised in that said washing liquid causing continuous washing action
to com-           level control means (15, 16, 17) detect the mence.
point of disconnection of said spin tub (3) from 30      said agitator (4)
through receipt of said signals, 7. A method as claimed in claim 1 and
further           said signals passed including a disconnection comprising:
signal indicating the point of disconnection of measuring the time taken to
supply wash-         said spin tub from said agitator and being ing liquid
into the container (2) to a level which  indicative of the mass of said
load of clothes, causes disconnection of said agitator (4) from   35  and
said spin tub (3); and                                 further
characterised in that upon detection effecting the supply of further
washing liq-     of said disconnection, said washing liquid level uid to
said container (2) by said control means     control means (15, 16, 17)
also determine a (15, 16, 17) dependent on timing means which
required washing liquid level dependent on time the supply of further
washing liquid to  40    said signals and control the supply of further
said container as a proportion of the time taken    washing liquid to said
container to control the for the level of washing liquid necessary for
level of washing liquid to said required level disconnection.
which is dependent upon the mass of clothes load sensed by said sensing
means and caus- 8  A method as claimed in any one of the preced-   45   ing
the wash routine to start when said re- ing claims and further comprising:
quired level is reached, effecting the supply of further washing liq- uid
to said container (2) by said control means  10. A laundry machine as
claimed in claim  9 (15, 16, 17) dependent on auxiliary washing
wherein: liquid detection means (18) which detect the   50       said means
for intermittently energising level of washing liquid in said container.
said motor controls the supply of power to said motor so that said
rotatable assembly is accel- 9. A laundry machine comprising:
erated to a predetermined rotational velocity, a cabinet (1); a washing
container (2), with-    and then power is removed from the motor, in said
cabinet; a rotatable assembly compris-  55  and further comprising timer
means which ing a spin tub (3) within said container (2) and    measure the
time taken for the rotatable as- an agitator (4) within said spin tub (3);
dis-      sembly to attain zero rotational velocity from connecting means
(5, 13) for disconnecting          said predetermined velocity, said time
indica- 8    15                EP 0415 743 B1                    16 tive of
said total rotating mass, and supply said  15. A laundry machine as claimed
in any one of disconnection signal when the measured time       claims 9 to
14 and further comprising: is greatly reduced compared to the previously
means to measure the time taken for sup- measured time.
ply of washing liquid into the container (2) to a 5      level which causes
disconnection of said agi- 11. A laundry machine as claimed in claim 9
tator (4) from said spin tub (3) and the supply wherein:
of further washing liquid to said container ef- said means for
intermittently energising       fected by said washing liquid level control



said motor controls the supply of power to said   means dependent on timing
means which time motor so that said rotatable assembly is accel-  10  the
supply of further washing liquid to said erated to a desired rotational
velocity, and fur-  container as a proportion of the time taken for ther
comprising timer means which measure         the level of washing liquid
necessary for dis- the time taken for the rotatable assembly to
connection. attain said desired velocity, said time indicative of said
total rotating mass, and supply said  15  16. A laundry machine as claimed
in any one of disconnection signal when the measured time       claims 9 to
15 wherein: is greatly reduced compared to the previously         an
auxiliary washing liquid level detection measured time.
means (18) is provided, said washing liquid level control means (15, 16,
17) effecting the 12. A laundry machine as claimed in any one of  20
supply of further washing liquid dependent on claims 9 to 1 1 and further
comprising:           said auxiliary liquid level detection means (18).
information storage means (15, 19) for storing of information of the mass
of the load  17. A laundry machine as claimed in any one of of clothes
responsive to said signals and using   claims 9 to 16 wherein: the stored
information to provide routines se-  25    said control means comprises
means for lected from giving an indication of a wash        sensing said
total rotating mass of said rotat- profile of agitation stroke times,
required speed  able assembly and causing a predetermined of rotation and
acceleration required for the     level of power to be supplied to said
motor for sensed selected load of clothes to be washed      a predetermined
time to thereby cause the and to control the washing routine to give a   30
rotatable assembly to accelerate from an initial required degree of wash to
the clothes,           known velocity to a final velocity, and for deter-
mining the velocity difference from which a 13. A laundry machine as
claimed in any one of        signal indicative of the total rotating mass
is claims 9 to 12 and further comprising:            passed to said liquid
level control means as means for rotating said container slowly in  35
said disconnection signal. one direction and supplying a required quantity
of washing liquid to said container before en-  Patentanspruche ergizing
said motor (10) intermittently so that said load of clothes is damp before
intermittent  1. Emn Verfahren zumn Schaffen eines erforderl- energisation
of said motor (10).          40      chen Pegels einer Waschfi~ssigkeit in
einer Waschmaschine, die emn Gehluse (1), elnen 14. A laundry machine as
claimed in any one of        Waschbehillter (2) in dem Gehiluse (1), eine
claims 9 to 12 and further comprising:            drehbare Anordnung mit
einer Tromnmel (3) in means for commencing a gentle wash agi-        dem
Behilter (2) und eqn R~hrwerk (4) in der tation of the clothes for a
predetermined time   45  Trommel, einen Motor (10), der das Rahrwerk after
said washing liquid has been supplied to    gemneinsamn mit der Trommel
oder gesondert said container (2) to said required level;        von der
Trommel bei einer Losl6sung der stopping said gentle wash agitation;
Trommel von dem RUhrwerk wie erforderlich, detecting the washing liquid
level in said     und Steuermitteln fOr den Pegel der Wasch- container (2);
and                        50     fi~ssigkeit (15, 16, 17) zum Steuern des
Pe- if said washing liquid level is below said     gels der
Waschfi~ssigkeit in dem Waschbeh~l- required level, supplying further
washing liquid  ter, hat, mit den folgenden Verfahrensschritten: to said
container (2) so that said washing liquid  Einbringen einer Menge von
Wlsche in die level becomes said required level, and when       Tromnmel
(3), Starten der Zufuhr von Wasch- said washing liquid is at said required
level,  55  flC.ssigkeit in den Behiliter (2) und Erregen des causing
continuous washing action to com-         Motors (10) intermittierend zurn
Erzeugen von mence.                                            Anderungen
der Drehgeschwindigkeit der drehbaren Anordnung, wilhrend Waschfi~ssig-
17                EP 0 415 743 B1                     18 keit dem Behalter
zugef~hrt wird;                   die Zeit gemessen wird, die die drehbare
An- Messen der Anderungen der Geschwindigkeit          ordnung benbtigt, um
die erforderliche Ge- der drehbaren Anordnung relativ zu der Ener-
schwindigkeit zu erreichen, wobei die Zeit die giezufuhr zur dem Motor
mittels eines MeBmit-       gesamte drehende Masse angibt; tels (19);
5        die Zeit als das Signal zu dem Steuermittel FUhren von Signalen,
die die gesamte drehen-        gefUhrt wird, und de Masse der drehbaren
Anordnung ein-               diese Schritte wiederholt werden, um weitere
schlieBlich der Waschfllssigkeit in dem Behal-      Zeitmessungen zu
erhalten, falls erforderlich. ter und der WAsche in der Trommel angeben,
von dem MeBmittel (19) zurn dern den FlUssig-   10  4. Ein Verfahren nach
einem der vorangehenden 



keitspegel steuernden Mittel (15, 16, 17);          Ansprtche und welter
mit: wobei das Verfahren dadurch gekennzeichnet          Speichem von
Information Uber die Masse der ist, daB der Punkt der Losldsung der Trommel
Menge an Wasche in dem Informationsspei- (3) von dem RUhrwerk (4) in
Abhangigkeit von       chermittel (15, 19) nach dem Messen der Men-
Signalen durch das Steuermittel (15, 16, 17)  15    ge an Wasche in der
Trommel (3) und Ver- bestimmt wird, wobei die Signale von dem
wenden der gespeicherten  Information zur MeBmittel (19) zu dern
Steuermittel zu dem          Schaffung von Routinen (30, 42, 63), die aus
Zeitpunkt der Loslosung, die die Masse der          einer gegebenen Angabe
eines Waschprofils Menge an Wasche angeben, gefUhrt werden;            der
Anzahl der RUhrvorgange, der erforderli- und weiter dadurch gekennzeichnet,
daB der  20      chen Geschwindigkeit der Drehung und der erforderliche
Pegel der Waschfltssigkeit mit-       Beschleunigung, die fUr die gemessene
ge- tels des Steuermittels (15, 16, 17) von den         wAhIte Menge an
WAsche, die zu waschen ist, Signalen zu dem Zeitpunkt der Loslosung be-
erforderlich sind, und zum Steuern der Wasch- stimmt wird, wobei der
erforderliche Pegel von     routine, um ein gewUnschtes AusmaB der Wa- der
Masse der Menge an Wasche abhangig  25          schung der Wasche zu
erreichen. ist; Steuern der Zufuhr der WaschflUssigkeit zu      5. Ein
Verfahren wie in einem der vorangehenden dem Behalter auf den
erforderlichen Pegel mit-      AnsprUche beansprucht und weiter mit: tels
des Steuermittels (15,16, 17) und              Drehen des Behllters (2)
langsam  in eine Bewirken des Starts des Waschvorgangs,  30
Richtung und Zuflhren einer erforderlichen wenn der erforderliche Pegel
erreicht ist.          Menge der Waschflissigkeit zu dem Behalter (2) vor
dem intermittierenden Erregen des Mo- 2. Verfahren nach Anspruch 1, unter:
tors (10) derart, daB die Menge an Wasche vor Messen der gesamten drehenden
Masse der             dem intermittierenden Erregen des Motors (10)
drehbaren Anordnung einschlieBlich Steuem    35     befeuchtet wird. der
Zufuhr von Leistung zu dem Motor (1Q) mittels des Steuermittels (15, 16,
17), so daB  6. Ein Verfahren wie in elnem der vorangehenden die drehbare
Anordnung auf eine erforderliche       AnsprUche beansprucht und weiter
mit: Drehgeschwindigkeit beschleunigt wird;              Bewirken eines
sanften RUhrens der Wasche Entfernen der Leistung von dem Motor (10);  40
fUr eine vorgegebene Zeit, nachdem die Steu- Messen der Zeit, die die
drehbare Anordnung         ermittel (15, 16, 17) eine WaschflUssigkeit zu
ben6tigt, um  eine Drehgeschwindigkeit von          dem Behilter auf den
erforderlichen Pegel ge- null zu erreichen, wobei die Zeit die gesamte
bracht haben; drehende Masse angibt und die Zeit zu dem           Stoppen
des saniften RUhrens der WAsche; Steuermittel (15, 16, 17) als Signal
gefUhrt  45    Bestimmen des Pegels der WaschflUssigkeit in wird; und
dem BehAlter (2); und Wiederholen der Schritte, um weitere Zeitmes-
wenn der Pegel der WaschflUssigkeit unterhalb sungen zu erreichen, wie
erforderlich.              des erforderlichen Pegels ist, weiteres ZufUh-
ren von Waschflissigkeit zu dem Behalter (2), 3  Ein Verfahren, wie in
Anspruch 1 beansprucht,  50   S0 daB der Pegel der WaschflUssigkeit den
wobei:                                              erforderlichen Pegel
erreicht, und wenn die das Messen der gesamten drehenden Masse
Waschflssigkeit bei dem gewUnschten Pegel der drehbaren Anordnung das
Steuern der Zu-         ist, bewirken des Beginnens des kontinuierli- fuhr
von Leistung zu dem Motor (10) aufweist        chen Waschvorgangs. und
wobei das Steuermittel (15, 16, 17) derart  55 wirken, daB die drehbare
Anordnung auf eine     7. Ein Verfahren nach Anspruch 1 und weiter mit:
erforderliche Drehgeschwindigkeit beschleunigt      Messen der Zeit, die
erforderlich ist, um wird;
WaschflUssigkeit in den Behalter (2) zuzufUh- 10    '                    l
llI1111111 1111111111111111111111 *   C   L   M   S   *    19
EP0415743B1                        20 ren auf einen Pegel, der die
Losl6sung des          (15, 16, 17) flr den Pegel der WaschflOssigkeit
RUhrwerks (4) von der Trommel (3) bewirkt;          den Punkt der Losung
der Trommel (3) von und                                                 dem
RUhrwerk (4) durch die Aufnahme von Bewirken der Zufuhr weiterer
WaschflUssigkeit       Signalen erkennen, wobei die herangef0hrten zu dem
Behalter (2) durch die Steuermittel (15,   5  Signale ein Losl8sungssignal
beinhalten, das 16, 17) abhangig von einem Zeitmittel, das die      den
Punkt der Loslosung der Trommel von Zufuhr der weiteren WaschflOssigkeit zu
dem        dem Rfhrwerk beinhaltet und ftr die Masse Behliter zeitlich
bestimmt als ein Verhaltnis       der Menge an W~sche indikativ ist, und
der Zeit, die erforderlich ist zum  Erreichen       weiter dadurch
gekennzeichnet, daB die Steu- eines Pegels der Waschflssigkeit, die fOr die
1o  ermittel (15, 16, 17) fOr den Pegel der Wasch- 



Loslosung notwendig ist.                           flassigkeit auch bei dem
Erkennen der Losl6- sung einen erforderlichen Pegel der Wasch- 8. Ein
Verfahren nach einem der vorangehenden          flOssigkeit in Abhangigkeit
von den Signalen AnsprOche und weiter mit:
erkennt und die Zufuhr weiterer WaschflOssig- Bewirken der Zufuhr weiterer
WaschflUssigkeit  15   keit in den BehIlter steuert, um den Pegel der zu
dem Behalter (2) durch die Steuermittel (15,     Waschflassigkeit auf den
erforderlichen Pegel 16, 17) in Abhangigkeit von zusatzlichen Er-        zu
bestimmen, der von der Masse der Menge kennungsmitteln fOr die
WaschflOssigkeit (18),      an Wasche, die von dem Mefmittel gemessen die
den Pegel der WaschflUssigkeit in dem           ist, abhangt und ein
Starten des Waschvor- Behilter bestimmen.                        20
gangs bewirkt, wenn der erforderliche Pegel erreicht ist. 9. Eine
Waschmaschine mit: einem Gehluse (1); einem Waschbehalter (2)      10. Eine
Waschmaschine, wie in Anspruch 9 bean- in dem Gehause; einer drehbaren
Anordnung          sprucht, wobei: mit einer Trommel (3) in dem Behilter
(2) und   25  die Mittel zum intermittierenden Erregen des einem RUhrwerk
(4) in der Trommel (3); Mitteln      Motors die Zufuhr von Leistung zu dem
Motor (5, 139 zum LoslIsen der Trommel (3) von            derart steuern,
daB die drehbare Anordnung dem Rahrwerk (4) zum Bewirken des Schleu-
auf eine vorgegebene Drehgeschwindigkeit be- dervorgangs, wenn
erforderlich; einem Motor         schleunigt wird und sodann die Leistung
von (10), der das ROhrwerk gemeinsam  mit der  30       dem Motor enffernt
wird und weiter mit einem Trommel (3) antreibt und gesondert bei einer
Zeitgeber, der die Zeit miSt, die die drehbare Loslosung der Trommel von
dem Rahrwerk,             Anordnung benotigt, um die Drehgeschwindig- wenn
erforderlich; MeBmitteln (19) zum Mes-         keit von null von der
vorgegebenen Geschwin- sen der Anderungen der Geschwindigkeit der
digkeit zu erreichen, wobei die Zeit fOr die drehbaren Anordnung,
einschlielflich der Mas-  35   gesamte drehende Masse indikativ ist, und
der se der Menge an Wasche in der Anordnung             das
Loslosungssignal liefert, wenn die gemes- relativ zu der Energiezufuhr zu
dem  Motor;         sene Zeit erheblich geringer ist, als die voran-
Steuermitteln (15, 16, 17) zum Bestimmen des        gehend gemessene Zeit.
Pegels der Waschfllssigkeit einschlieflich Mit- teln zum ZufUhren der
Waschfllssigkeit, Steu-   40   11. Eine Waschmaschine, wie in Anspruch 9
bean- ermitteln mit Mitteln (15) zum intermittierenden   sprucht, wobei:
Erregen des Motors (10) und Steuermitteln           das Mittel zum
intermittierenden Erregen des (16) fOr die Zufuhr an WaschfiOssigkeit, die
zur    Motors die Zufuhr der Leistung zu dom Motor Steuerung  der Mittel
zum  ZufUhren von             steuert, so daB die drehbare Anordnung auf
WaschflUssigkeit (17) in dem Waschbehalter  45      eine  gewOnschte
Drehgeschwindigkeit be- angeordnet sind in Abhingigkeit von Signalen,
schleunigt wird und weiter mit einem Zeitge- die von dem Mefmittel (19) zu
den Steuermit-        bor, der die Zeit miSt, die die drehbare Anord- teln
fOr den Pegel der WaschflUssigkeit (15,        nung ben6tigt, um die
gewlnschte Geschwin- 16, 17) herangefalhrt sind; wobei der Aufbau
digkeit zu erreichen, wobei die Zeit fOr die und die Anordnung derart sind,
daB bei jedem   5o   gesamte drehende Masse reprasentativ ist und
intermittlerenden  Erregen  des Motors das          der das
Loslbsungssignal liefert, wenn die ge- Meimittel (19) Signale heranfUhrt,
die die Ge-      messene Zeit gegenUber der vorangehend go- samtmasse der
drehbaren Anordnung ein-              messenen Zeit erheblich verringert
ist. schlie~lich der Waschfllssigkeit in dem Behil- ter und der Wasche in
der Trommel (3) ange-  55  12. Eine Waschmaschine wie in einem der An- ben
zu den Steuermittel (15, 16, 17) flr den       sprUche 9 bis 11 beansprucht
und weiter mit: Pegel der Waschflassigkeit,
Informationsspeichermitteln (15, 19) zum Spei- dadurch gekennzeichnet, daB
die Stouermittel        chern von Information Ober die Masse der 11
1     1 |      1 111111 *     L   N   S *    21                EP 0 415 743
B1                    22 Menge der Wasche, die fOr die Signale verant-
ein zusatzliches Erkennungsmittel (18) flr den wortliche ist und Verwenden
der gespeicherten      Pegel der Waschflassigkeit vorgesehon ist, wo-
Information, um Routinen zu schaffen, ausge-       bei die Steuermittel
(15, 16, 17) flr den Pegel wihit aus einer Angabe eines Waschprofils der
der WaschflUssigkeit die Zufuhr einer weiteren Anzahl von RUhrhlben, der
erforderlichen Ge-   5   WaschflUssigkeit unabhangig von dem zusitz-
schwindigkeit der Drehung und der Beschleu-        lichen Mittel (18) zum
Bestimmen des Flassig- nigung, die fUr die gemessene ausgewAhite
keitspegels ist. Menge an zu waschender W~sche erforderlich ist und zum
Steuern der Waschroutine, um ein   17. Eine Waschmaschine wie in einem der
An- erforderliches Ausma8 des Waschens der W&-  10     sprUche 9 bis 16
beansprucht, wobei: 



sche zu geben.                                     das Steuermittel Mittel
zum Messen der ge- samten drehenden Masse der drehbaren An- 13 Eine
Waschmaschine wie in einem der An-            ordnung und zum Bewirken
einer vorgegebe- sprOche 9 bis 12 beansprucht und welter mit:       nen
Menge an Leistung, die dem Motor far Mittein zum langsamen Drehen des
Behalters  15     eine vorgegebone Zeit zuzufUhren ist, um so in eine
Richtung und ZufUhren einer erforderli-    die drehbare Anordnung zu
veranlassen, von chen Menge der WaschflUssigkeit zu dem Be-         einer
anfanglichen bekannten Geschwindigkeit halter vor dem intermittierenden
Erregen des       auf eine Endgeschwindigkeit zu beschleunigen, Motors
(11), so daB die Menge der Wasche           und zum Bestimmen der
Geschwindigkeitsdif- vor dam intermittierenden Erregen des Motors  20
ferenz, aus der ein Signal, welches fUr die (10) feucht ist.
gesamte Drehmasse reprasentativ ist, zu dem Steuermittel fUr den
Flassigkeitspegel als das 14. Eine Waschmaschine wie in einem der An-
Loslbsungssignal gefUhrt wird. sprUche 9 bis 11 beansprucht und weiter mit:
Mittein zum Beginnen eines sanften Waschrah-  25   Revendlcatlons rens der
Wasche far einen vorgogebenen Zeit- raum, nachdem die WaschflUssigkoit in
dem      1. Procede pour indiquer un niveau requis du Behalter (2) auf den
erforderlichen Pegel ange-    liquide de lavage dans une machine a laver le
geben worden ist;                                  lingo comportant une
enceinte (1), une cuve de Stoppen des sanften WaschrUhrens;         30
lavage (2) situee dans ladite enceinte (1), un Erkennen des Pegels der
WaschflUssigkeit in        ensemble rotatif comportant un tambour rotatif
dem Behalter (2); und                              (3) situ6 dans ladite
cuve (2) et un agitateur (4) wenn der Waschpegel unterhalb des erforderli-
situe dans ledit tambour rotatif, un moteur (10) chen Pegels ist, ZufUhren
von weiterer Wasch-      entraTnant l'agitateur conjointement avec ledit
flUssigkeit zu dem Behalter (2). so da8 der  35    tambour rotatif ou
separ6ment dans le cas du Waschpegel den erforderlichen Pegel erreicht
d~branchement dudit tambour rotatif par rap- und wenn die WaschflUssigkeit
auf dem erfor-       port audit agitateur lorsque cela est requis, et
derlichen Pegel ist, Bewirken des Beginnens        des moyens (15,16,17) de
commando du ni- eines kontinuierlichen Waschvorgangs.              veau de
liquide de lavage pour commander le 40      niveau du liquide de lavage
dans ladite cuve 15. Eine Waschmaschine wie in einem der An-           de
lavage, le procdd6 consistant a: sprUche 9 bis 11 beansprucht und weiter
mit:          placer une charge de vftements dans ledit Mitteln zum Messen
der Zeit, die fUr die Zu-      tambour rotatif (3), declencher 'envol du
liqui- fuhr der WaschflUssigkeit in dem Behalter (2)      de de lavage &
ladite cuve (2) et activer par auf einem Pegel, der die Losl6sung des RUhr-
45   intermittence ledit moteur (10) pour produire werks (7) der Trommel
(3) bewirkt, erforderlich    des modifications de la vitesse de rotation
ist, und die Zufuhr weiterer WaschflUssigkeit      dudit ensemble rotatif,
lorsquo le liquide de zu dem Behllter, die durch das Steuermittel
lavage est envoye a ladite cuve; fUr den Waschfilssigkeitspegel bewirkt
wird,          detecter les variations de la vitesse dudit unabhingig von
Zeitgebermitteln, wobei die  so     ensemble rotatif par rapport a l'envoi
d'6nergie Zeit der Zufuhr von weiterer WaschflUssigkeit      audit moteur,
& l'aide de moyens de detection zu dem  Behalter ein Teil der Zeit ist, die
(19); erforderlich ist, um den Pegel der Waschflls-         transmettre des
signaux indicatifs de la sigkeit zu erreichen, der flr die Loslosung
masse totale en rotation dudit ensemble rotatif notwendig ist.
55       incluant le liquide de lavage dans ladite cuve et les vtements
situ6s dans ledit tambour 16. Eine Waschmaschine wie in einem der An-
rotatif, depuis lesdits moyens de ddtection (19) sprOche 9 bis 15
beansprucht, wobei:               auxdits moyens (15,16,17) de commando du
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24 niveau de liquide;                                 moyens de commande en
tant que ledit signal; ledit procede etant caracterise en ce que      et
l'instant de debranchement dudit tambour rota-        la repetition
desdites etapes pour obtenir tif (3) par rapport audit agitateur (4) est
deter-  d'autres mesures de dur6e, comme cela est mine en fonction desdits
signaux par lesdits   6   requis. moyens de commande (15,16,17), lesdits
si- gnaux transmis par lesdits moyons de detec-    4. Procede selon Pune
quelconque des revendi- tion (19) auxdits moyens de commande au
cations precedentes, comprenant en outre: moment du debranchement etant
indicatifs de           une memorisation de 'information de la la masse de
ladite charge en vAtements; et  10     masse de la charge de vAtements dans
des 



caracterise en outre en ce que ledit niveau     moyens  formant  memoire
d'informations requis du liquide de lavage est determine avec     (15,19)
apres detection de la charge de vate- lesdits moyens de commando (15,16,17)
a            ments dans le tambour rotatif (3) et l'utilisation partir
desdits signaux au moment du d6bran-        de I'information m6morisee pour
obtenir des chement, ledit niveau requis d6pendant de la  15   programmes
(30,42,63) selectionnes a partir masse de la charge de v~tements;
de la delivrance d'une indication d'un profil de commander l'envoi d'une
quantit6 supple-        lavage pour des durees de courses d'agitation,
mentaire de liquide de lavage & ladite cuve        la vitesse requise de
rotation et l'acceleration jusqu'audit niveau requis, a I'aide desdits
requise pour la charge selectionneo ddtect6o moyens de commande (15,16,i7);
et          20      de vatements devant 8tre laves, et pour corn-
declencher le programme de lavage lors-         mander le programme de
lavage pour obtenir quo ledit niveau requis est atteint.               un
degre requis de lavage des vetements. 2. Proced6 selon la revendication 1,
selon lequel  5. Procede selon l'une 'quelconque des revendi- 25
cations precedentes, comprenant en outre: la d6tection de ladite masse
totale on rota-      1'entralhement en rotation lente de ladito tion dudit
ensemble rotatif comprend la com-       cuve (2) dans un sens et l'envoi
d'une quantite mando de l'envoi d'energie audit moteur (10),      requise
du liquide de lavage a ladite cuve (2) par lesdits moyens de commande
(15,16,17)          avant activation intermittente dudit moteur (10) de
telle sorte quo ledit ensemble rotatif est  3o  de telle sorte quo ladite
charge de vterments accelere jusqu'h une vitesse de rotation requi-    Soit
humide avant une activation intermittente se;
dudit moteur (10). Ia suppression de l'envoi d'energie au mo- tour (10);
6. Proc~d6 selon l'une quelconque des revendi- la mesure de la dur6e
necessaire a l'en-  35   cations precedentes, comprenant en outre: semble
rotatif pour atteindre la vitesse de rota-     un demarrage avec une
agitation lente tion nulle, ladite durde indiquant la masse tota-  pour le
lavage des vAtements, pendant une le on rotation, cette duree 6tant
transmise aux-   duree  preddterminee  apres  que  lesdits dits moyens de
commande (15,16,17) pour            moyens de commando (15,16,17) ont
envoye constituer ledit signal; et               40       du liquide de
lavage a ladite cuve jusqu'audit la repetition desdites etapes pour obtenir
niveau requis; d'autres mesures de duree, comme cola est
l'arret de ladite agitation de lavage en dou- requis.
cour; la detection du niveau du liquide de lavage 3. Procede selon la
revendication 1, selon lequel  46  dans ladite cuve (2); et si ledit niveau
du liquide de lavage est la detection de ladite masse totale en rota-
inf6rieur audit niveau requis, I'envoi d'une tion dudit ensemble rotatif
comprend la com-       quantite supplementaire du liquide de lavage A mande
de l'envoi d'energie audit moteur (10)       ladite cuve (2) de sorte quo
ledit niveau du et avec  lesdits  moyens  de  commando   6o        liquide
de lavage devient ledit niveau requis, et (15,16,17) de sorte quo ledit
ensemble rotatif    lorsque ledit liquide de lavage est au niveau est
acc6ler6 jusqu'a une vitesse de rotation       requis, le declenchement
d'une action continue requise;                                           de
lavage. mesurer la dur6e necessaire a l'ensemble rotatif pour atteindre
ladite vitesse requise, la-  5s  7. Proced6 selon la revendication 1,
comprenant dite duree etant indicative de ladite masse        en outre:
totale en rotation;                                   la mesure de la duree
n6cessaire pour la transmission de ladite duree auxdits        envoyer le
liquide de lavage dans la cuve (2) 13 11111111 111111 1111111111111111 *
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26 jusqu'a un niveau provoquant un ddbranche-         so totale dudit
ensemble rotatif incluant le Ii- ment dudit agitateur (4) par rapport audit
tam-    quide de lavage situe dans ladite cuve (2) et bour rotatif (3); et
les vtements situes dans ledit tambour rotatif I'ex6cution de l'envoi d'une
quantite sup-     (3), auxdits moyens (15,18,17) de commando pl~mentaire du
liquide de lavage a ladite cuve   s  du niveau du liquide de lavage, (2)
par  lesdits  moyens  de  commande                caracteriseo en co quo
lesdits moyens (15,16,17) en fonction de moyons de cadence-
(15,16,17) de commande du niveau du liquide ment, qui commandont le
cadencement de             de lavage detectent I'instant de debranche-
I'envoi du liquide de lavage suppimentaire a      ment dudit tambour
rotatif (3) par rapport audit ladite cuve proportionnellement a la dureo
n6-  uo  agitateur (4) moyennant la reception desdits 



cossaire pour quo le niveau du liquide de          signaux, lesdits signaux
transmis comprenant lavage soit atteint pour le debranchement.         un
signal de debranchement indiquant l'instant de debranchement dudit tambour
rotatif par 8. Procdd6 selon l'une quelconque des revendi-        rapport
audit agitateur et etant indicatif de la cations prec6dentes, comprenant on
outre:  16      masse de ladite charge on vteoments, et l'exdcution de
l'envoi d'une quantite sup-         caracterise on outre en ce quo, lors de
la plementaire du liquide de lavage a ladite cuve     detection   dudit
d6branchement,  lesdits (2) par lesdits  moyens  de  commando
moyens (15,16,17) de commando du niveau du (15,16,17) en fonction de moyens
auxiliaires       liquide de lavage determinent egalement un (18) de
d6tection du liquide de lavage, qui  2n    niveau du liquide de lavage
requis en fonction detectent le niveau du liquide de lavage dans
desdits signaux et commandont I'envoi d'une ladite cuve.
quantite supplementaire du liquide de lavage & ladite cuve pour regler le
niveau du liquide de 9. Machine & laver le lingo comprenant:
lavage sur ledit niveau requis, qui depend de une enceinte (1); une cuve de
lavage (2)  26   la masse de vetements chargds, qui est d6tec- situoe a
l'intdrieur de ladite enceinte; un en-    tee par lesdits moyens de
detection et d6clen- semble rotatif comprenant un tambour rotatif
chant le programme de lavage, lorsque ledit (3) situ4 & l'interieur de
ladite cuve (2) et un   niveau requis est atteint. agitateur (4) situe &
l'interieur dudit tambour rotatif (3); des moyens de debranchement (5,7)
30  10. Machine a laver le lingo selon la revendication pour debrancher
ledit tambour rotatif (3) par      9, dans laquelle: rapport audit
agitateur (4) pour l'action de rota-    lesdits moyens d'activation
intermittente tion lorsque cola est requis; le moteur (10)       dudit
moteur commandont l'envoi d'energie entralnant ledit agitateur
conjointement avec      audit moteur de sorte quo ledit ensemble rota-
ledit tambour rotatif (3) et separement lors du   35  tif est acc6l6r6
jusqu'a une vitosse de rotation debranchement dudit tambour rotatif par
rap-       preddterminee, puis l'nergie appliqueo au port audit agitateur
lorsque cola est requis; des  moteur est supprimde, et il est prevu on
outre moyens de detection (19) pour detecter les         des moyens formant
minuterie, qui mesurent la variations de la vitesse dudit ensemble rotatif
dureo necessaire pour quo l'ensemble rotatif incluant la masse de vtements
chargds dans   40    atteigne la vitesse de rotation nulle a partir de
ledit ensemble en rapport avec l'enorgie en-       ladite vitesse
predetormineo, ladite dureo etant voy6e audit moteur; des moyens (15,16,17)
de       indicative de ladite masse totale en rotation, et commando du
niveau du liquide de lavage            onvoient ledit signal de
d6branchement lors- comprenant des moyens (17) d'admission du          quo
ladite dur6e mesuroe est fortement rdduite liquide de lavage, des moyens de
commando   45     par rapport A la dureo mesureo precedem- comprenant des
moyens (15) pour activer de         ment. fagon intermittent ledit moteur
(10), et des moyens (16) de commande d'admission du         11. Machine a
laver le lingo selon la revendication liquide de lavage agencd de manibre a
com-         9, dans laquelle: mander lesdits moyens (17) d'admission du
6o        lesdits moyens d'activation intermittente liquide de lavage dans
ladite cuve de lavage       dudit moteur commandont l'application d'dner-
on rdponse a des signaux transmis par lesdits      gie audit moteur de
telle sorte quo ledit en- moyens de detection (19) auxdits moyons
semble rotatif est accdl6r6 jusqu'% une vitesse (15,16,17) de commando du
niveau du liquide        de rotation ddsireo, et il est prevu en outre des
de lavage; la constitution et l'agencement etant  66  moyens formant
minuterie qui mesurent la du- tels quo lors de chaque action intermittente
reo quo met l'ensemble rotatif pour atteindre dudit moteur, lesdits moyens
de detection (19)    ladite vitesse desirde, ladito duroe 6tant indica-
transmottent des signaux indicatifs de la mas-     tive de ladite masse
totale en rotation, et qui 14                        I IIIIIJI iiiI IlI*I
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envoient ledit signal de debranchement lors-       cuve (2) atteigne le
niveau qui entranoe le que la dureo mesuree est fortement reduite
debranchement dudit agitateur (4) par rapport par rapport A la duree
mesureo precedente.         audit tambour rotatif (3), et I'envoi d'une
quan- tite suppl6mentaire du liquide de lavage & ladi- 12. Machine & laver
le linge selon I'una quelcon-   5  te cuve exdcute par lesdits moyens de
corn- quo des revendications 9 A 11, comprenant en       mande du niveau du
liquide de lavage, en outre:
fonction de moyens de cadencement, qui corn- des moyens de memorisation
d'informa-           mandent de fagon cadenc6e I'envoi d'une tions (15,19)
pour m6moriser une information       quantite supplementaire de liquide de
lavage & de la masse de la charge de vetements, sensi-  10  ladite cuve
proportionnellement A la duree ne- bles auxdits signaux ot utilisant
l'information    cessaire pour que le niveau du liquide de 



enregistree pour delivrer les programmes se-       lavage declenche le
debranchement. lectionnes A partir de l'envoi d'une indication d'un profil
de lavage de dureo de course d'agi-  16. Machine & laver le linge selon
l'une quelcon- tation, de la vitosse de rotation requise et de   15  que
des revendications 9 & 15, dans laquelle: I'accel6ration requise pour la
charge d6tect~e        ii est prevu des moyens auxiliaires (18) de
s6lectionn6e de vAtements devant 8tre laves,       detection du niveau du
liquide de lavage, les- et pour commander le programme de lavage
dits moyens (15,16,17) de commande du ni- de manibre & obtenir un degre
desire de lava-      veau du liquide de lavage executant l'envoi ge des
vAtements.                         20       d'une quantite supplementaire
de liquide de lavage on fonction desdits moyens auxiliaires 13. Machine &
laver le linge solon l'une quelcon-      (18) de d6tection du niveau du
liquide. quo des revendications 9 & 12, compronant on outre:
17. Machine A laver le linge selon 'une quelcon- des moyens pour faire
toumer lentement  25     que des rovendications 9 & 16, dans laquelle:
ladite cuve dans un sons ot envoyer une quan-         lesdits moyens de
commande compren- tit6 requise du liquide de lavage dans ladite      nent
des moyens pour detecter la masse totale cuve avant l'activation
intermittente dudit mo-    en rotation dudit ensemble rotatif et d6clencher
tour (10) de telle sorte quo ladite charge de      I'envoi d'un niveau
determin6 d'energie audit vetements soit mouillee avant l'activation inter-
30  moteur pendant un intervalle de temps pred6- mittente dudit moteur
(10).                        termine pour provoquer une acceleration de
l'ensemble rotatif depuis une vitesse initiale 14. Machine A laver le lingo
selon 'une quelcon-       connue jusqu'& une vitesse finale, et pour d6-
que des revendications 9 a 12, comprenant en       torminer la difference
de vitesse a partir de outre:                                     35
laquelle un signal indicatif de la masse totale des moyens pour d6clencher
une agitation       on rotation est transmis auxdits moyens de de lavage en
doucour des v8tements pendant         commande du niveau de liquide, en
tant que un intervalle de temps predetermine apres que      ledit signal de
debranchement. ledit liquide de lavage ait ete envoye & ladite cuve (2)
jusqu'audit niveau requis;       40 arreter ladite agitation de lavage en
dou- cour; detecter le niveau du liquide de lavage dans ladite cuve (2) et
si ledit niveau du liquide de lavage est  45 inferieur audit niveau requis,
envoyer une quantite suppl6mentaire du liquide de lavage & ladite cuve (2)
de telle sorts quo ledit niveau du liquide de lavage devient ledit niveau
requis et, lorsque ledit liquide de lavage so situe audit  50 niveau
requis, declencher une action continue de lavage. 15. Machine & laver le
linge selon l'une quelcon- quo des revendications 9 & 14, compronant en
55 outre: des moyens mesurant la duree necessaire pour que le liquide de
lavage introduit dans la 15~~ ~~~~~~ 11i11111 131111111111111111 11111    


