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(57)  Washing machine comprising an outer casing
housing (1) an oscillating washing assembly (2) suspend-
ed elastically to said casing through at least a spring (3,4),
at least a vibration-damping strut (5,50) placed between
an outer portion of said washing assembly and a respec-
tive anchoring point which is connected, even elastically,
to said casing, measurement means (12) able of meas-
uring the excursion of the washing assembly, and able
of generating and transferring a signal representative of
the vertical excursion of the washing assembly; said cas-
ing is provided, preferably on the lower part if it, with
elastic means (7,8,77,88,52) able of assuming a prede-
termined resting position, and said excursion measure-

Washing machine with improved sensor for load weight

ment means are applied between a definite point (13)
firmly connected to said casing, and a predefined position
of said elastic means. An end part of said damping strut
is engaged to a lower portion (6) of said washing assem-
bly, while the opposite end part of the same damping
strut is engaged to an anchoring point (5A,55) placed on
said elastic means.

In a preferred embodiment said elastic means comprise
two springs, preferably spirally shaped, which are inde-
pendent, aligned, vertically oriented, connected to each
other between the two respectively facing sides (7B,8B);
the opposed extremes of said two springs are solidly con-
nected to respective distinct portions of said casing.
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Description

[0001] The present invention refers to a washing ma-
chine, such as a clothes washing machine or a combined
clothes washing and drying machine, provided with
means adapted to measure the weight of the clothes
loaded in a washing assembly that is suspended elasti-
cally to the framework of the machine with the aid of
spring means such as vibration dampers or the like.
[0002] In the prior art some solutions are known, which
are provided with means able of detecting the load
weight, and that are based on sensors of various types,
well known, comprising sensors functioning by magne-
tostriction, also called load cells, as for example US 6,
460,381, or capacitive elements as in US 4,742,698, or
still simpler elements which are representative of an ex-
cursion, obviously associated to suitable spring means.
[0003] The patent GB 2087438 divulgates a conven-
tional solution, in which the washing machine is provided
with a washing tub mounted with sensor and transducer
means providing an information on the tub weight, and,
by subtraction, on the washing load weight.

[0004] Also the patent (published.) EP 1264925 divul-
gates a washing machine with a cabinet, provided with
supporting feet, and lodging a washing assembly elasti-
cally suspended to the machine structure through at least
adamper, and comprising at least a displacement sensor
of said washing assembly, wherein said sensor is inter-
posed between said dumper and the machine structure,
upstream of said supporting feet, in such a way to detect
the weight variations of the washing assembly independ-
ently of the damper braking force and of the machine
weight.

[0005] All said solutions, even if theoretically effective
and functional, however in practice they have been not
extensively and appreciably used for the following com-
mon drawback: when these sensor means are activated ,
they supply an information which is a function of the ab-
solute vertical position of the tub, due to the fact that said
absolute vertical position is a function of the contrasting
actions between the tub total weight, drum and load in-
cluded, and the action of the elastic support of the sus-
taining springs, it comes out that the load weighting be-
comes extremely uncertain.

[0006] As a matter of facts the load weight is normally
only a small fraction of the tub overall weight, drum in-
cluded, and so the obvious variations in the actual tub
weight, due to a natural variations of the various con-
structive factors which are unavoidably involved, and
whose overall amount is really unknown, prevents a pre-
cise exact load measurement, whose actual value is be-
ing as "masked" by said variations.

[0007] If however one wishes to reduce such a draw-
back by detecting an initial reference measurement re-
lated to the weight of the empty tub, and then to proceed
to detect the load weight by measuring the further excur-
sion after the load introduction, the following drawback
is experienced, which is raised by the circumstance that
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the excursion of the sensor, actually used, shall vary on
a quite wide excursion range.

[0008] However such a requirement, as well known to
the man skilled in the art, turns to be always very com-
plicate and particularly expensive, whatever is the tech-
nology and the kind of device which are normally used
for the choose excursion sensor.

[0009] Itthereforeis a purpose of the presentinvention
to provide a washing machine equipped with weight
measurement means of the wash-load, based on the tub
excursion, in which the typical above explained draw-
backs encountered in the prior art are minimized.
[0010] In particular, it is a purpose of the present in-
vention to provide a washing machine of the above spec-
ified kind, which is adapted to measure the wash-load
with an high precision level and in a reliable manner,
using a less expensive solution.

[0011] According to the present invention, these and
further aims are reached in a washing machine with a
weight detecting means embodying the features and
characteristics as defined and recited in the appended
claims.

Features and advantages of the present invention may
anyway be more readily understood from the description
that is given below by way of non-limiting example with
reference to the accompanying drawings, in which:

- Figure 1 is a schematic view of a washing machine
according to the present invention;

- Figure 2 is an enlarged view of a detail of the weight
detecting means of the washing machine, according
to a first embodiment thereof;

- Figure 3 is a view of a different embodiment of the
weight detecting means shown in Figure 2.

- Figure 4 is a diagrammatical view of the character-
istic curve force/elongation of the spring 2 shown in
fig. 2,

- Figure 5A and 5B are respective vertical front view
and perspective view of a further embodiment of the
invention.

- Fig. 6 is an enlarged view of an improved embodi-
ment of the weight detecting means according to the
invention.

[0012] With particular reference to the above men-
tioned Figures 1 and 2, the washing machine according
to the invention, both top-loader and front-loader, is com-
prising an outer casing 1 that houses an oscillating tub
2 which is elastically suspended to the framework of the
washing machine by means of springs 3 and 4, which
elastically support said tub with respect to said casing in
a known way, and a damping strut 5 placed between an
outer portion 6 of said tub and an anchoring point 5A
whose exact position is here explained: said casing 1 is
provided on its lower portion with a couple of springs 7,
8 which are preferably spiralled shaped, are independ-
ent, in the meaning that they are distinct, aligned, verti-
cally oriented, and connected to each other by the two
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respectively facing sides 7B, 8B.

[0013] The opposite extremes 7A, 8A of said two
springs 7, 8 are fixed, obviously on a vertical position
each other, in respective distinct and vertical portions 9,
10, which are solid with said casing 1.

[0014] An horizontally extending position arm 11 is
connected to said two opposite sides 7B, 8B of said two
springs 7, 8 which then coincide in the same physical
point ,even if its position is variable.

[0015] Said anchoring point 5A of said damping strut
5 is identified on said position arm 11.

[0016] A means 12 to measure the excursion is being
mounted between said position arm 11 and a different
specific point 13 of said cabinet; said means 12 is verti-
cally placed below or above said arm 11; said measure-
ment means may be any type among a number of types
which are available in the prior art and, being not a part
of the instant invention, is not further explained.

[0017] The information generated by said measure-
ment means 12, and which detects the vertical position
of said two facing sides 7B and 8B is sent to a command
and control unit, not shown, able of processing the signals
received according to the following logic:

[0018] Before of beginning the drying, and before of
introducing the wash-load into the drum, the tub/drum
assembly net weight, obviously without the weight of a
possible water load, is supported by the overall action of
said springs 3 and 4 and by said springs 7 and 8; however
said springs 7 and 8 reciprocally settle in an equilibrium
position, spontaneously reacting to the force therein driv-
en.

[0019] However said force cannot be stronger than the
friction force of said damping strut 5, as otherwise the
force impressed by said portion 6 on said damping strut
5 would be transferred by the same damping strut, which
would accordingly change its own inner configuration;
the force that is then actually transmitted on said position
arm 11 is the minimum force, and as a consequence the
position arm takes a resting position, which is detected
and transmitted by said excursion sensor 12.

[0020] So such a signal is able to provide the informa-
tion of a position corresponding to the configuration which
is automatically taken by said damping strut with the tub
empty; as a conclusion the signal of said sensor 12 may
be taken as a reference signal with the no bath in the tub.
[0021] When the wash-load is being introduced inside
the drum, said portion 6 of the tub will press on said damp-
ing strut 5, which obviously tends to take a shorter length,
due to the elastic reaction acting on the position arm 11;
however such an effect is only valid until the elastic re-
action ofthe arm 11 is stronger than the friction resistance
of the damping strut 5; as a matter of facts when the force
acting on the damper 5 due to the effect of the load weight
becomes smaller than the friction force of the same
damper, this transfers rigidly such a force on the position
arm 11, which consequently acts on said two springs 7
and 8; these then allow the same arm 11 to assume a
final position duly detected by the same excursion sensor
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12.

[0022] Therefore, by properly adjusting the friction
forces of said damping strut 5, and the forces of said
springs 7 and 8, a situation can be achieved wherein it
is possible to find a relationship linking the sensor excur-
sion, i. e. the distance between the sensor initial position
with the tub empty and the position after load introduction,
due to the load effect, to the load weight.

[0023] It can be then obtained a method for a simple,
reliable and not expensive weighting of a wash-load in-
side the drum.

[0024] The advantage of such a method and of the
related means consists in that the sensor excursion can
be only ascribed to the wash-load weight and not to the
tub weight , so eliminating the complained effect of "load
masking" and as a conclusion obtaining a properly pre-
cise measurement.

[0025] Moreover, due to the intrinsic precision of said
measurement means, it can be obtained an even very
limited operating excursion of said sensor 12, which
however can be accepted.

[0026] And therefore, with a limited working excursion,
the invention ultimate purpose is achieved, consisting in
using a position sensor which is reliable, and still very
cheap.

[0027] The described solution suggests some advan-
tageous improvements:

the first improvement consists in the following: in or-
der to make sure that with the tub empty said damper
will automatically self-regulate so to exert the mini-
mum force on said springs 7 and 8, then before of
introducing the wash-load into the drum, a short
drum rotation step is carried out, the tub being still
empty; therefore, after said rotation step, and so after
the consequent drum shaking, it may be reasonably
supposed that said dumper is being submitted to a
force which is smaller then its force of initial friction,
i. e. to a minimum force which is the force exerted
by said springs 7, 8 in resting conditions; said force
can also be zero, when the tub is perfectly and only
supported by said spring 3, 4, and as a consequence
is in an equilibrium position.

[0028] Inthese conditions, the relevant tub position is
duly detected and taken as a reference position by the
sensor 12.

[0029] The second improvement consists in the fact
(see fig. 3), that the braking action on the tub 1 is using
not one damping strut 5 only, but two separate dampers
5 and 50,which are placed in respective positions which
are basically symmetrical with respect to a vertical plane
passing through the same tub centre; of course in such
a case the second damper 50 is provided with a respec-
tive couple of springs 70 and 80, and with a relevant
position arm 110, and of with associated devices, in a
substantially symmetrical way to what applicable to the
first damper 5, with exception that no related position
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sensor is associated to said second damper 50.

[0030] Suchanimprovement allows to balance the tub
behaviour during the operation, and mainly during the
initial steps for tub alignment, with the tub empty, and for
the successive wash-load weighting.

[0031] The third improvement consists in providing
said springs 7, 8 with an initial total force which is smaller,
but only a little smaller, of the initial friction force of the
damper; with ref. to fig. 4, it is desirable that the friction
force "fa" be stronger than the reaction force "fr" of said
springs so that the excursion, from which the was-load
weight is measured, be the widest possible, even if it has
to be limited by the existing costs constraints.

[0032] In the facts in this case the advantage can be
exploited that during the initial aligning step for the initial
tub position, and also without such alignment, the posi-
tion of the tub itself is determined with a suitable preci-
sion, overcoming the predicted inaccuracies due to the
normal variability of the initial friction force of the damper.
[0033] As amatterof facts, if by absurd the spring forc-
es would be absolutely relevant and prevailing, one
would obtain that the tub position would be detected with
absolute precision; however in said case it would be im-
possible to detect the wash-load weight, as the variation
ofthe position of the positionarm 11 would be not sensibly
affected.

[0034] On the contrary, if the damper friction force
would be largely stronger than the spring elastic forces,
then the load weight would generate a long sensor ex-
cursion, which is not compatible with the purpose of cost
containment.

[0035] A fourth improvement consists in providing the
washing machine with suitable command and control
means able of automatically carrying out said rotation
step of the drum, as soon as the machine is being
switched on; moreover at this time the drum is being au-
tomatically blocked in closing position.

[0036] The fifth improvement consists in making said
couples of springs 7, 8 and 70, 80, as if a sole spring
showing the same features and working properties of the
respective two springs it is intended to substitute.
[0037] Therelevantpositionarm may be therefore con-
nected in a solid manner to a proper intermediate portion
of said sole spring, using connecting means well known
in the art.

[0038] A further improvement is represented in fig. 6;
there is shown that the springs, which are used in the
invention, are two separate, independent and vertically
aligned springs 77, 88 with a respective facing sides 77B
and 88B; said facing sides are connected to a support
base 79, which is solidly linked to said casing 1.

[0039] The two opposite sides 77A and 88A of said
springs are inter-connected by a rod 83, sliding inside
said support base 79, without interfering with them, so
as, if the end side 77A or 88A is being pressed, or axially
pulled, said force is automatically transferred to the other
spring, which is forced by a kind of stress which is exactly
the contrary, as one can easily imagine.
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[0040] In this case the position arm 11 is placed in the
common position of the anchoring point 5A of the dump-
ing strut 5 with the corresponding outer side 77A of the
spring 77; of course even in this case the position sensor
12 is applied between said arm 11 and a point 130 firm
to the casing 1.

[0041] The embodiments up to now discussed, though
simple and effective, however can show some encum-
brance, and still not fully satisfactory costs, due to the
use of a spiral spring; an improved embodiment aimed
to achieve further results both for the encumbrance and
for the cost is schematically shown in fig. 5.

[0042] Itis possible to observe that a base element 50
is provided, which is shaped as a flat plate and formed
with an empty , i.e. deprived of material, inner zone 51;
a flat portion 52 protrudes out from an internal edge 53
of said base element and extends inside said inner zone
51.

[0043] In practice, said portion 52 projects into said
inner empty zone 51, however basically laying on the
same plane.

[0044] The damper 5 is connected with its higher por-
tion with the outer portion 6 of said tub 2, as in the pre-
viously described case, while its lower portion 54 is con-
nected to a point 55 of the outer edge of said flat portion
52.

[0045] The excursion sensor 12 is connected to the
ring-shaped portion of said base element 50, and is nor-
mally provided with a touching finger 18; according to the
present embodiment, the central body of said sensor 12
is firmly connected to a point 14 placed in the outer ring-
shaped zone of said base element 50, while the lower
end of said touching finger 18 is applied against a position
16 of said flat portion which comprises the position arm
11 as previously defined; as a matter of facts, in the
present case said flat portion is working both as said arm
11, and as said two springs.

[0046] Preferably said position 16 is placed close to
the edge which is the farthest from said internal edge 53
on which said flat portion 52 is fixed.

[0047] Said base element is finally firmly connected to
the machine frame, and particularly to its pedestal.
[0048] Now it will be clear to the man skilled in the art
that such embodiment is fully equivalent, from the func-
tional point of view, to the previously described embod-
iments; as a matter of facts the sole apparent construc-
tional difference refers only to the substitution of the two
springs 7 and 8, aligned and facing each other on a com-
mon side, with the flat protruding portion 52.

[0049] However such constructional difference
doesn’t change the operation of this excursion sensor,
as said portion 52 is made of a flexible material, whose
said edge 16 can be elastically bended both upwards
and downwards.

[0050] Assaid portion 52 can assume a defined resting
position, when it is being forced vertically, up or down, it
tends to elastically return to said resting position, which
is here assumed as a reference position with the drum
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empty.

[0051] When the drum is filled with the wash-load, its
weight increases accordingly, and said increase is being
transferred to the tub. The increased tub weight pushes
the damper downwards, which to its time, if its initial fric-
tion resistance is stronger than the initial spring reaction,
will push said elastic flat portion 52 away from said resting
reference position and downwards, showing a position
drift which is a function of the wash-load; said position
drift is then immediately obviously detected by said ex-
cursion sensor 12.

[0052] Asaconclusion, said elastic flat portion 52, and
as a consequence said excursion sensor 12, will provide
an information which is a true function of the actual wash-
load weight.

Claims

1. Washing machine comprising an outer casing pro-
vided with a casing (1) housing an oscillating wash-
ing assembly (2) suspended elastically to said casing
through at least a spring (3, 4), at least a vibration-
damping strut (5, 50), placed between an outer por-
tion of said washing assembly and a respective an-
choring point which is fixed, also elastically fixed to
said casing, measurement means (12) able of meas-
uring the excursion of said washing assembly (2),
and able of generating and transferring a signal rep-
resentative of the vertical component of the washing
assembly excursion, characterized in that:

said casing is provided on a part of it, and pref-
erably on the lower part if it, with elastic means
(7,8, 77, 88, 52) able of taking a predetermined
resting position, said excursion measurement
means (12) are applied between a definite point
(13) which is firmly connected to said casing,
and a predefined position arm (11) linked to said
elastic means (7, 8, 77, 88, 52), a terminal part
of said damping strut (5) is engaged to a lower
portion (6) of said washing assembly, while the
opposite terminal part of the same damping
strut, to an anchoring point (5A, 55) connected
to said position arm (11).

2. Washing machine according to claim 1, character-
ized in that said elastic means comprise two springs
(7, 8), preferably spirally shaped, which are inde-
pendent, aligned, vertically oriented, connected to
each other between the two respectively facing sides
(7B, 8B), in that the opposed extremes (7A, 7B) of
said two springs are solidly connected to respective
distinct portions (9, 10) of said casing, and in that
said position arm (11) is connected to said facing
sides (7B, 8B) of said respective springs (7, 8).

3. Washing machine according to claim 1, character-
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ized in that said elastic means comprise two springs
(77, 78), preferably spirally shaped, which are inde-
pendent, aligned, vertically oriented, connected to
each other between the two respective facing sides
(77B, 88B) which are solidly connected to a support
means (79) which is fixed to said casing, in that the
end sides (77A, 88A) of said two springs are solidly
connected torespective ends of arod (83), one (77A)
of said end sides being connected to said position
arm (11).

Washing machine according to claim 1, character-
ized in that said elastic means comprise aflat elastic
portion (52) protruding from an inner edge (53) of a
base element (50) which is solidly connected to said
casing (1), and in that said measurement means,
able of measuring the excursion of said sensor (12),
are provided with a finger (18) whose sensing end
is in contact to a defined point (15) of said flat elastic
portion (52).

Washing machine according to one of the previous
claims, characterized in that the component, which
is oriented parallel to the respective damping strut,
of the initial activating force for said elastic means,
is stronger than the initial friction force of said re-
spective dumping strut (5, 50).

Washing machine according to claim4, character-
ized in that said component of said initial activating
force is just a little stronger than said initial friction
force.

Washing machine according to claim 2, character-
ized in that said two springs (7, 8) are realized by
a sole spring, connected in a respective intermediate
point with said position arm (11).

Washing machine according to any of the previous
claims, characterized in that:

said measuring means are able of transmitting
the information, generated by said position sen-
sor (12) relevant to the position of said elastic
means, to suitable processing means, and that
said processing means are able to correlate said
information to the actual wash-load weight.
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FIG. 5B

FIG. 5A
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