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Description

[0001] The present invention concerns the technical
field of the hinges, and refers to a balancing device for a
door of an household appliance particularly for stopping,
in intermediate positions, a door, a shutter or a porthole
in general, of an electrical appliance device, such an ov-
en, a dishwasher and similar, having rotation hinges with
horizontal axis and below the same door.

[0002] There are known ovens, dishwasher and similar
provided with horizontal axis hinges for the rotation of a
door from a closed condition, in which such door is ver-
tical, to an open condition in which the door is lowered
to an almost horizontal position,

[0003] Such appliances sometimes have known bal-
ancing devices, connected to their body and to the door
to avoid that this last, during descent opening, can reach,
due to the falling, an excessive speed and to allow the
door stopin atleast some intermediate positions between
opening and closing.

[0004] A drawback of such known balancing devices
consists in the fact that they include complex and numer-
ous elements, generally at least three main stiff elements
with at least two special cam profiles having high surface
finishing for regularity and fluidity of the mutual matching,
being therefore expensive, complex and critical produc-
tion.

[0005] Other drawback consists in that mutual match-
ing portions, of such known devices, are wearing provok-
ing irregularity and defects of operations or breakups.
[0006] Documents WOO03/039322, DE8329611,
US4163344 and EP1046314 disclose a balancing device
for a door of an household appliance provided with a
chassis to which is hinged the door. Said device includes
an articulated means provided with a balance means
equipped with swiveling connection means first, second
and third respectively for the appliance chassis, for an
elastic mean, for an end of a tension rod mean whose
remaining end has a coupler (8) for the appliance door.
The first swiveling connection means is intermediary and
misaligned to the remaining two and the elastic mean
transmitting to the balance means a force opposing the
door weight and transmitted to the balance means by the
tension rod mean. The balance means is approximately
triangular shaped with the vertexes having the connec-
tion means and it is made of a shaped plate.

[0007] A object of the present invention is to propose
a simple balancing device and including a reduced
number of parts, balancing, at least partially, the door in
intermediate opening conditions.

[0008] Other object is to propose a device of smaller
dimension, reliable and few wearing.

The above-mentioned objects are achieved according to
the content of the claims.

[0009] The characteristics of the invention are under-
lined in the following, with particular reference to the at-
tached drawings, in which:
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- figures 1 and 2 show side views of articulated means
respectively right and left of the balancing device for
a door of an household appliance object of the
present invention;

- figures 3 and 4 illustrate views, not in scale, respec-
tively from the top and from left of a balance means
of figure 1;

- figure 5illustrates a side view, not in scale, of a ten-
sion rod mean of figure 1;

- figure 6 illustrates a side view of a variant of the de-
vice of figure 1;

- figures 7 and 8 illustrate section and plant views re-
spectively of a slide mean of figure 6.

[0010] With reference to the figures 1 - 5, numeral 1
indicates, right or left articulated means of the balancing
device for a vertical door of an appliance provided with
a chassis to which is hinged the door at bottom.

[0011] The articulated means 1, right or left, are con-
nected to respective side portions of door and of chassis
close to the hinges having fixed horizontal rotation axis
or translating axis for lifting the lower edge of the door in
the opening conditions.

[0012] Each articulated means 1 is provided with a bal-
ance means 2 having swiveling connection means at
least first 3, second 4 and third 5 respectively for the
appliance chassis, for an elastic mean 6 and for an end
of a tension rod mean 7, made of cut plate, whose re-
maining end has a coupler 8 for the appliance door.
[0013] The first swiveling connection means 3 is inter-
mediate and misaligned to the remaining two.

[0014] The elastic mean 6, forinstance a helical spring,
transmits to the balance means 2, triangular plain
shaped, aforce opposing the door weight and transmitted
to the balance means 2 by the tension rod mean 7.
[0015] The rotation axis of the swiveling connection
means 3, 4, 5 are nearly perpendicular to the plan defined
by the balance means 2 and the elastic mean 6 and the
tension rod mean 7 lie approximately on a same plan
nearly parallel to said plain defined by the balance means
2.

[0016] The linking line of the first connection means 3
to the second 4 forms, with the linking line of the first
connection means 3 to the third 5, an angle A ranging
from 90° to 70°, preferably of around 80°.

[0017] The distance between the connection means
first 3 and second 4 is less than the distance between
the connection means first 3 and third 5 and this last
distance is less of the distance between the connection
means second 4 and third 5.

[0018] In such way the connection means are located
in the vertex of an irregular almost right triangle.

[0019] The distance between the connection means
first 3 and second 4 is bigger than half distance between
the third mean of connection 5 and the coupler 8 of the
tension rod mean 7 for the door.

[0020] The couplers to the chassis for the free ends of
the tension rod mean and of the elastic mean and for the
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first connection mean 3 are positioned in way that this
last first connection mean 3 is interposed between the
elastic means 6 and the tension rod mean 7.

[0021] The balance means 2 is made of a shaped plate
having, close to vertexes, the connection means 3, 4, 5.
[0022] The plate of the balance means 2 has a linear
linear folding 12 linking a first flat wall 9, having all of the
connection means 3, 4, 5, with a second flat wall 10
placed at least close to the first connection means 3.
[0023] Walls 9, 10 have respective projections 11 fit
for maintaining the mutual parallelism in cooperation with
the folding 12.

[0024] The first connection mean 3 consists in a pass-
ing hole carried out in the walls first 9 and second 10.
[0025] The folding 12 constitutes a stop fit for matching
anarrestofthe appliance chassisina extreme door open-
ing condition.

[0026] The connection means second 4 and third 5
include respective hardened steel pivots fixed by orbital
forming of a fixing end.

[0027] The pivot of the third connection means 5 is
double diameter type and has a stop shoulder for the
tension rod mean 7.

[0028] The coupler 8 ofthe tension rod mean 7 consists
in an open buttonhole for a pivot of the door.

[0029] The tension rod mean 7 has a respective pro-
jection fit to reduce the transversal clearance slidingly
matching a flat element of the chassis.

[0030] The edge opposite to the balance means 2 of
the tension rod mean 7 has a housing 13 carried out by
a simultaneous cutting.

[0031] Inthe variant of the device illustrated in the fig-
ures 6 - 8, the housing 13 is engaged by a slide mean
14 designed, for instance, to the driving of door hinge
means for the translation of the rotation axis.

[0032] The slide mean 14 is made of material having
a low friction coefficient, for instance nylon or teflon, and
is approximately ice skate shaped, in other words having
a rectilinear portion joined to a curved portion.

[0033] Theslide mean 14 hasfixing holes 15 for afixing
pivot to the tension rod mean 7 and it has a groove 16
for the housing 13.

[0034] The operation of the device provides that the
spring of the elastic means 6 transmits to the balance
means an antagonist torque of the door weight torque.
[0035] The above described conformation and geom-
etry of the articulated means, causes an increase of the
antagonist torque the door is opening allowing the bal-
ancing of the later also in intermediate opening condi-
tions.

[0036] Anadvantage of the presentinvention is to pro-
vide a simple balancing device for balancing the door in
intermediate opening conditions.

[0037] Further advantage is to provide a smaller, reli-
able and few wearing device, and having afluid and silent
operation.

[0038] The aforesaid invention is described, with ref-
erence to the attached drawings, by way of example not
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limiting, and therefore it is evident that all its possible
modifications of variants suggested by the practice or by
the operation and use, are in any case included in the
ambit defined by the following claims.

Claims

1. Balancing device for a door of an household appli-
ance provided with a chassis to which is hinged the
door; the device includes at least an articulated
means (1) provided with a balance means (2)
equipped with swiveling connection means at least
first (3), second (4) and third (5) respectively for the
appliance chassis, for an elastic mean (6), for an end
of a tension rod mean (7) whose remaining end has
acoupler (8) for the appliance door; the first swiveling
connection means (3) being intermediary and mis-
aligned to the remaining two and the elastic mean
(6) transmitting to the balance means (2) a force op-
posing the door weight and transmitted to the bal-
ance means (2) by the tension rod mean (7); the
balance means (2) is approximately triangular
shaped with the vertexes having the connection
means (3, 4, 5) and itis made of a shaped plate; said
device being characterized in that the walls (9, 10)
have respective projections (11) fit to maintain the
parallelism between the themselves walls, in coop-
eration with the folding (12); the first connection
mean (3) consists in a passing hole carried out in
the walls first (9) and second (10).

2. Device according to claim 1 characterized in that
itincludes two articulated means (1) each associated
to a respective side of the door.

3. Device according to the claim 1 characterized in
that the rotation axis of the swiveling connection
means (3, 4, 5) are nearly perpendicular to the plan
defined by the balance means (2).

4. Device according to the claim 1 characterized in
that the elastic means (6) and connecting rod mean
(7) lie approximately on a same plain.

5. Device according to the claim 4 characterized in
that the lying plan of elastic means (6) and of con-
necting rod mean (7) is parallel to the plan defined
by the balance means (2).

6. Device according to the claim 1 characterized in
that the linking line of the connection means first (3)
and second (4) forms, with the linking line of the con-
nection means first (3) and third (5), an angle (A)
ranging from 90° to 70°, preferably of about 80°.

7. Device according to claim 1 or to claim 6 character-
ized in that the distance between the connection
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means first (3) and second (4) is less than the dis-
tance between the connection means first (3) and
third (5) and this latter is less then the distance be-
tween the connection means second (4) and third

().

Device accordingtoclaim 1 or claim7 characterized
in that the distance between the connection means
first (3) and second (4) is bigger than half of the dis-
tance between the third connection mean (5) and
the coupler (8) of the tension rod mean (7) for the
door.

Device accordingto claim 1 or claim8characterized
in that the first connection means (3) is interposed
between the elastic mean (6) and the tension rod
mean (7).

Device according to claim 9 characterized in that
the plate of the balance means (2) has a folding (12)
for linking a first wall (9), having the connection
means (3, 4, 5), with a second wall (10) placed at
least close to the first connection means (3).

Device according to claim 10 characterized in that
the folding (12) forms a stop destined to match an
arrest of the appliance chassis in a door extreme
opening condition.

Device according to claim 1 characterized in that
the connection means second (4) and third (5) com-
prise respective pivots.

Device according to claim 1 characterized in that
the coupler (8) of the tension rod mean (7) consists
in an open buttonhole for a pivot of the door.

Device according to claim 1 characterized in that
the tension rod mean (7) includes a respective pro-
jection destined to the sliding matching of a plain
element of the chassis.

Device according to claim 1 characterized in that
the edge opposed to the balance means (2) of the
tension rod mean (7) has a housing (13) for a slide
mean (14) for driving the hinge means of the door.

Device according to claim 15, characterized in that
the slide mean (14) provides fixing holes (15) for a
block pivot to the tension rod mean (7) and provides
a groove (16) for the housing (13).

Device according to any one of the preceding claims
characterized in that the slide mean (14) is approx-
imately ice skate shaped.
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Patentanspriiche

1.

Ausgleichsvorrichtung fur eine Tir eines Haushalts-
gerates, das mit einem Chassis versehenist, an das
die Tur angelenkt ist, wobei die Vorrichtung minde-
stens eine Gelenkeinrichtung (1) aufweist, die mit
einer Ausgleichseinrichtung (2) versehen ist, welche
mindestens eine erste (3), zweite (4) und dritte (5)
Drehverbindungseinrichtung fur das Geratechassis
fuir eine elastische Einrichtung (6) und fiir ein Ende
einer Zugstangeneinrichtung (7) aufweist, deren ver-
bleibendes Ende einen Verbinder (8) fir die Gera-
tetlir besitzt, wobei die erste Drehverbindungsein-
richtung (3) eine Zwischeneinrichtung bildet und
nicht zu den verbleibenden zwei Drehverbindungs-
einrichtungen ausgerichtet ist, wobei die elastische
Einrichtung (6) eine dem Turgewicht entgegenwir-
kende Kraft auf die Ausgleichseinrichtung (2) tber-
tragt, die vcn der Zugstangeneinrichtung (7) auf die
Ausgleichsrichtung (2) tbertragen wird, und wobei
die Ausgleichseinrichtung (2) etwa dreieckférmig
ausgebildet ist, wobei die Scheitelpunkte mit den
Verbindungseinrichtungen (3, 4, 5) versehen sind,
und aus einer geformten Platte hergestellt ist, da-
durch gekennzeichnet, dass die Wéande (9, 10)
entsprechende Vorspriinge (11) aufweisen, die in
der Lage sind, die Parallelitat zwischen diesen Wan-
den in Zusammenwirkung mit einer Faltung (12) auf-
rechtzuerhalten, und dass die erste Verbindungsein-
richtung (3) aus einem Durchgangsloch besteht, das
in der ersten (9) und zweiten (10) Wand ausgebildet
ist.

Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, dass sie zwei Gelenkeinrichtungen (1)
aufweist, die jeweils einer entsprechenden Seite der
Tir zugeordnet sind.

Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Drehachse der Drehverbin-
dungseinrichtungen (3, 4, 5) nahezu senkrecht zu
der von der Ausgleichseinrichtung (2) gebildeten
Ebene verlauft.

Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, dass die elastische Einrichtung (6) und
die Verbindungsstangeneinrichtung (7) etwa auf der
gleichen Ebene liegen.

Vorrichtung nach Anspruch 4, dadurch gekenn-
zeichnet, dass die Lageebene der elastischen Ein-
richtung (6) und der Verbindungsstangeneinrichtung
(7) parallel zu der von der Ausgleichseinrichtung (2)
gebildeten Ebene verlauft.

Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Verbindungslinie zwischen der
ersten (3) und der zweiten (4) Verbindungseinrich-
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tung mit der Verbindungslinie der ersten (3) und drit-
ten (5) Verbindungseinrichtung einen Winkel (A) bil-
det, der von 90° bis 70° reicht und vorzugsweise et-
wa 80° betragt.

Vorrichtung nach Anspruch 1 oder 6, dadurch ge-
kennzeichnet, dass der Abstand zwischen der er-
sten (3) und zweiten (4) Verbindungseinrichtung ge-
ringer ist als der Abstand zwischen der ersten (3)
und dritten (5) Verbindungseinrichtung und dass
letzterer geringer ist als der Abstand zwischen der
zweiten (4) und dritten (5) Verbindungseinrichtung.

Vorrichtung nach Anspruch 1 oder 7, dadurch ge-
kennzeichnet, dass der Abstand zwischen der er-
sten (3) und zweiten (4) Verbindungseinrichtung gro-
RBer ist als die Halfte des Abstandes zwischen der
dritten Verbindungseinrichtung (5) und dem Verbin-
der (8) der Zugstangeneinrichtung (7) fur die Tur.

Vorrichtung nach Anspruch 1 oder 8, dadurch ge-
kennzeichnet, dass die erste Verbindungseinrich-
tung (3) zwischen der elastischen Einrichtung (6)
und der Zugstangeneinrichtung (7) angeordnet ist.

Vorrichtung nach Anspruch 9, dadurch gekenn-
zeichnet, dass die Platte der Ausgleichseinrichtung
(2) eine Faltung (12) zum Verbinden einer ersten
Wand (9), die mit den Verbindungseinrichtungen (3,
4, 5) versehen ist, mit einer zweiten Wand (10), die
mindestens eng benachbart zur ersten Verbin-
dungseinrichtung (3) angeordnet ist, aufweist.

Vorrichtung nach Anspruch 10, dadurch gekenn-
zeichnet, dass die Faltung (12) einen Anschlag bil-
det, der dazu dient, mit einer Arretierung des Gera-
techassis in einem extremen Turéffnungszustand
zusammenzuwirken.

Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, dass die zweite (4) und dritte (5) Verbin-
dungseinrichtung entsprechende Gelenkzapfen auf-
weisen.

Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, dass der Verbinder (8) der Zugstangen-
einrichtung (7) aus einem offenen Knopfloch fir ei-
nen Gelenkzapfen der Tir besteht.

Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Zugstangeneinrichtung (7) einen
entsprechenden Vorsprung aufweist, der fur eine
gleitende Zusammenwirkung mit einem ebenen Ele-
ment des Chassis bestimmt ist.

Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, dass der der Ausgleichseinrichtung (2)
der Zugstangeneinrichtung (7) gegenuberliegende
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16.

17.

Rand ein Gehé&use (13) fur eine Gleiteinrichtung (14)
zum Antreiben der Scharniereinrichtung der Tir auf-
weist.

Vorrichtung nach Anspruch 15, dadurch gekenn-
zeichnet, dass die Gleiteinrichtung (14) Fixierlocher
(15) fur einen Blockzapfen an der Zugstangenein-
richtung (7) und eine Nut (16) fur das Gehéause (13)
bildet.

Vorrichtung nach einem der vorangehenden An-
spriiche, dadurch gekennzeichnet, dass die Gleit-
einrichtung (14) etwa schlittschuhférmig ausgebildet
ist.

Revendications

Dispositif d’équilibrage pour une porte d’un appareil
électroménager dotée d'un chassis par rapport
auquel est articulée la porte, le dispositif comprend
au moins un moyen articulé (1) doté d’'un moyen a
balancier (2) équipé au moins de premier (3), deuxié-
me (4) et troisieme (5) moyens de raccordement pi-
votants respectivement pour le chassis de I'appareil
électroménager, pour un moyen élastique (6), pour
une extrémité d’un moyen de tige de tension (7) dont
I'extrémité restante a un dispositif de couplage (8)
pour la porte de I'appareil ; les premiers moyens de
raccordement pivotants (3) étant entre et présentant
un défaut d’alignement avec les deux moyens res-
tants et le moyen élastique (6) transmettant au
moyen a balancier (2) une force opposée au poids
de la porte et transmise au moyen & balancier (2)
par le moyen de tige de tension (7) ; le moyen a
balancier (2) a une forme approximativement trian-
gulaire avec les sommets qui comportentles moyens
deraccordement (3, 4, 5) et est réalisé avec la forme
d’'une plaque ; ledit dispositif étant caractérisé en
ce que les parois (9, 10) ont des saillies (11) res-
pectives adaptées pour maintenir le parallélisme en-
tre les parois elles-mémes, en coopération avec le
repliage (12), les premiers moyens de raccordement
(3) se composent d’'un trou de passage réalisé dans
les premiere (9) et seconde (10) parois.

Dispositif selon la revendication 1, caractérisé en
ce qu’ il comprend deux moyens articulés (1), cha-
cun associé a un coté respectif de la porte.

Dispositif selon la revendication 1, caractérisé en
ce que les axes de rotation des moyens de raccor-
dement pivotants (3, 4, 5) sont presque perpendicu-
laires au plan défini par le moyen a balancier (2).

Dispositif selon la revendication 1, caractérisé en
ce que le moyen élastique (6) et le moyen de tige
de raccordement (7) se trouvent approximativement
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sur un méme plan.

Dispositif selon la revendication 4, caractérisé en
ce que le plan de disposition du moyen élastique (6)
etdu moyen de tige de raccordement (7) est paralléle
au plan défini par le moyen a balancier (2).

Dispositif selon la revendication 1, caractérisé en

ceque lalignedeliaisondes premier (3) etdeuxiéme
(4) moyens de raccordement forme, avec la ligne de
liaison des premier (3) et troisieme (5) moyens de

raccordement un angle (A) de I'ordre de 90° & 70°,
de préférence d’environ 80°.

Dispositif selon larevendication 1 ou larevendication
6, caractérisé en ce que la distance entre les pre-
mier (3) et deuxieme (4) moyens de raccordement
est inférieure a la distance entre les premiers (3) et
troisieme (5) moyens de raccordement et cette der-
niére est inférieure a la distance entre les deuxiéme
(4) et troisieme (5) moyens de raccordement.

Dispositif selon larevendication 1 ou larevendication
7, caractérisé en ce que la distance entre les pre-
mier (3) et deuxieme (4) moyens de raccordement
est supérieure a la moitié de la distance entre le troi-
sieme moyen de raccordement (5) et le dispositif de
couplage (8) du moyen de tige de tension (7) pour
la porte.

Dispositif selon larevendication 1 ou larevendication
8, caractérisé en ce que le premier moyen de rac-
cordement (3) estintercalé entre le moyen élastique
(6) et le moyen de tige de tension (7).

Dispositif selon la revendication 9, caractérisé en
ce que la plague du moyen a balancier (2) a un re-
pliage (12) pour relier une premiére paroi (9), ayant
les moyens de raccordement (3, 4, 5), avec une se-
conde paroi (10) placée au moins a proximité du pre-
mier moyen de raccordement (3).

Dispositif selon la revendication 10, caractérisé en
ce que le repliage (12) forme une butée destinée a
rencontrer un arrét du chassis de I'appareil dans une
condition d’ouverture extréme de la porte.

Dispositif selon la revendication 1, caractérisé en
ce que les deuxieme (4) et troisieme (5) moyens de
raccordement comprennent des pivots respectifs.

Dispositif selon la revendication 1, caractérisé en
ce que le dispositif de couplage (8) du moyen de
tige de tension (7) se compose d’'une boutonniere
ouverte pour un pivot de la porte.

Dispositif selon la revendication 1, caractérisé en
ce que le moyen de tige de tension (7) comprend
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15.

16.

17.

10

une saillie respective destinée a rencontrer de ma-
niére coulissante un élément plat du chassis.

Dispositif selon la revendication 1, caractérisé en
ce que le bord opposé au moyen a balancier (2) du
moyen de tige de tension (7) aun logement (13) pour
un moyen formant patin (14) afin d’entrainer les
moyens de charniére de la porte.

Dispositif selon la revendication 15, caractérisé en
ce que le moyen formant patin (14) présente des
trous de fixation (15) pour un pivot de blocage par
rapport au moyen de tige de tension (7) et présente
une rainure (16) pour le logement (13).

Dispositif selon 'une quelconque des revendications
précédentes, caractérisé en ce que le moyen for-
mant patin (14) est approximativement en forme de
patin a glace.
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