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Description

[0001] The presentinvention is related to a spring de-
vice connected to the hinge of a fold-down door on a
household dishwasher appliance, for balancing the
opening of the door.

PRIOR ART

[0002] On a dishwasher appliance with a front fold-
down door, the door hinge has a horizontal swivel pin at
the bottom of the door and its opening is balanced by
means of a device provided with a mechanism of two coil
springs anchored to the casing walls. The weight of the
door varies from one appliance to another depending on
whether it has a cover panel or not and the device for
balancing the opening of the door is the same on all ap-
pliances of all types, a compensation spring being con-
nected at each of the two side walls from the casing of
the appliance to the door hinge, each by means of a re-
spective transmission cord, with the assistance of a
means for the initial adjustment of each of the two springs,
or prior spring tensioning. The balancing device has to
compensate the moment of the weight of the door and
of its cover panel in order to keep the door open at any
angular opening position.

[0003] The dishwasher appliance described in US-A-
5980006 contains the combination of the components
described in the preamble of claim 1. The balancing de-
vice belonging to the prior art comprises various parts
that are complicated to mount for the transmission and
adjustment of the pre-tension of the springs mechanism,
which is fitted occupying a space on the both side walls
ofthe appliance. The installation of the prior art balancing
device including two compensation springs supported by
the casing requires the prior fitting of the door and sub-
sequently the fitting of a spring on either opposite side
of the casing. This succession of fitting operations is a
drawback for manufacture and generates an additional
economic cost, since for the installation of both springs,
the appliance casing has to be turned over and re-orient-
ed in relation to the position of the working person. Fur-
ther, for the replacement of the spring when it breaks due
to continual use it is necessary to remove the side wall
panel from the appliance in order to gain access to the
spring housing.

DISCLOSURE OF THE INVENTION

[0004] The invention is a device for balancing the
opening of a fold-down door of a household dishwasher
appliance, attenuating the door opening movement by
means of a single door weight compensating spring, an
horizontal swivel pin, and a hinge, as defined in claim 1.
[0005] The balancing device according to an embodi-
ment of the invention uses flat-shaped moulded parts,
thereby facilitating the assembling of the device and its
fitting on the casing of the appliance, and it uses a single
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compensation spring, which extends inside the casing
parallel to the door swivel pin. The single spring installed
in this way is held without support, by being pulled from
either end in opposite directions by two transmission
cords. The balancing device offers an advantage for the
assembly of the dishwasher appliance, since, as it con-
sists of a single spring in an internal front location, its
installation is done entirely in the same stage as the rest
of the internal components from the upper opening in the
casing, without movable or turning the appliance over,
while the door is fitted at the final stage of assembly. For
the subsequent replacement of the spring access is
gained easily to the spring housing from the front of the
appliance.

DESCRIPTION OF THE DRAWINGS
[0006]

FIG. 1 is a sectional side view of a dishwasher ap-
pliance with a fold-down door and with a door bal-
ancing device connected by way of the hinge.

FIG. 2 is a sectional view from the rear of the dish-
washer appliance of FIG. 1.

FIG. 3 is a diagram showing the nominal character-
istic of the balancing device traction spring of FIG. 1
compared with the door weight moment.

DESCRIPTION OF AN EMBODIMENT OF THE INVEN-
TION

[0007] In reference to FIG. 1-3 a balancing device 1
according to the invention is connected to a door 2 of a
dishwasher appliance provided with a dishwasher casing
3, the door being fold-down at the front by means of a
door hinge 4 fitted with a swivel pin 5. During opening
the weight "G" of the door 2 generates a moment Mg
shown in FIG. 3 in respect of pin 5, depending on the
angle "A" of opening from a vertical plane of angle A=0°
to a horizontal plane of angle A=90°. The balancing de-
vice 1 comprises a single compensation spring 5 for at-
tenuating the door opening movement "A", the moment
Mg of the door 2 being compensated by means of the
moment Ms of the force Fs of spring 5, in respect of pin
5 too.

[0008] The balancing device 1 comprises a single hel-
ical compensation spring 6 and two identical tensioning
assemblages 7-11 made of moulded plastic, secured re-
spectively in a symmetrical manner on two opposite side
walls of the casing 3. Each of these symmetrical tension-
ing assemblages 7-11 comprises a cord 7 with an end
7a connected to one of the two side hinges 4 for trans-
mitting a force Fs of spring 6 to door 2 in a given direction
14 (FIG. 1) on a plane transverse to the swivel pin 5, and
a flat plate 8 provided with an arched sliding surface 9
wound by said cord 7 for tensioning the spring 6 propor-
tionately the opening angle A, a surface 11 for guiding
the opposite end 7b of the cord 7 for its connection to an
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end of spring 6, oriented coaxially with the latter, and an
adjustment component 8-10 for pre-setting the spring 6,
which includes an adjusting screw 10 accessible from
the outside of the casing 3-.

[0009] The helical spring 6 is not supported and it is
kept in a horizontal position extended in a direction par-
allel to the swivel pin 5, occupying the space below the
door 2. The tensioning assemblage 7-11 comprises said
tensioning plate 8, which is formed by a part piece 8a
secured to the casing 3 and a movable part piece 8b
provided with said tensioning surface 9 on which it is
guided and kept within a plane according to a direction
13 (FIG. 1) transverse to the swivel pin 5 and to the spring
6. The plate’s movable piece 8b is guided between two
outer walls of the plate’s fixed piece 8a. The guiding sur-
face 11is formed on the fixed piece 8a, and it has a round
edge 11a surrounded by the cord 7 to direct the cord end
7b towards the corresponding end of the spring 6 coax-
ially.

[0010] The tensioning plate’s movable piece 8b on
which cord 7 slides is guided within the fixed piece 8a
and pushed in a direction 13 transverse to the swivel pin
5 by the adjusting screw threaded into a casing wall. In
an initial adjusting operation, the spring 6 is set with a
pre-tension for each appliance in accordance with weight
"G" of the door 2 plus its cover panel, by means of the
forward movement of the adjusting screw 10 which dis-
places the movable part 8b a separation distance "d" in
said direction 13. This movement "d" of the tensioning
surface 9 is done with the door 2 closed and provides
the spring 6 with a pre-tension, which modifies the char-
acteristic curve during travel "A" of the resultant moment
Ms of spring 6, between two curves of values Ms (max)
and Ms (min), as is shown in FIG.3.

[0011] According to one embodiment of the invention,
spring 6 is 180 mm long and the displacement "d" of the
tensioning surface 9 in relation to the fixed part 8a for the
pre-adjustment is 10 mm. The curve of the resultant pre-
setting moment Ms coincides with or intersects the curve
of moment Mg in an angular position A=70° of door 2,
with a value for instance of 35 N.m (FIG.3), so that it
completes its full opening A=90° due to the weight "G"
of the door 2 only, without the user’s intervention. The
mismatch between the values of both moments Mg and
Ms is compensated by means of a braking effect pro-
duced by the guiding surface 11a when the cord 7 chang-
es from transverse to axial orientation in relation to spring
6, this braking force being added to the force of spring 6
so that it thereby balances the weight G of the door 2.

Claims

1. A device (1) for balancing the opening (A) of a fold-
down door (2) of a household dishwasher appliance
adapted to the appliance casing (3), by means of a
mechanism of a reaction spring (6) for compensating
the door weight (G) housed inside the casing (3),
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wherein the balancing device (1) comprises two ten-
sioning assemblages (7-11) attached symmetrically
on each of the side walls of the casing (3), and con-
nected to a respective door side hinge (4) provided
with a horizontal swivel pin (5), by means of a re-
spective cord (7) for transmitting a moment (Ms) of
the force of the spring mechanism (6) to both door
hinges, attenuating the opening movement of the
door (2), and with means (8-10) for setting the pre-
tension of the spring mechanism (6), including a slid-
ing arched surface (9) for tensioning each cord (7),
and means (8,9,11) for guiding each cord (7) at its
respective ends (7a, 7b) for connection to the hinge
(4) and to the spring mechanism (6), characterised
in that the balancing device (1) with the spring mech-
anism (6) for said compensation is made up of a
single reaction spring (6) housed in an inner space
between both side walls of the casing (3), and it is
kept extended horizontally in a direction parallel to
the swivel pin (5) and tensioned between two ends
(7b) of both transmission cords (7), and in that each
of said guide means (8,9,11) comprise a guide plate
(8) for tensioning the cord (7) provided with a surface
(11) for guiding the cord (7), supplying an orientation
coaxial with the spring (6) for its connection thereto
at one end (7b) of the cord (7).

2. A device for balancing the opening (A) of a door (2)
according to claim 1, characterised in that said
means (8-10) for setting the pre-tension of the spring
(6) comprise said guide plate (8) with a movable
piece (8b) provided with a surface (9) for tensioning
the cord (7) which is slidable for a separation dis-
tance (d) from a fixed piece (8a) belonging to the
guide plate (8) in a direction (13) transverse to the
swivel pin (5).

3. Adevice for balancing the opening (A) of a door (2)
according to claim 1, characterised in that said
cord tensioning plate (8) is provided with a guiding
surface (11b), supplying at one end (7b) of the cord
(7) an orientation in relation to the spring (6) for gen-
erating cord braking friction and counteracting the
opening (A) of the door (2).

Patentanspriiche

1. Eine Vorrichtung (1) zum Gewichtsausgleich der Off-
nung (A) der Klapptir (2) einer Haushaltsgeschirr-
spulmaschine mit Hilfe einer am Sockel (3) des Ge-
rats angebrachten Federmechanismus (6) zur Kom-
pensierung des Gewichts (G) der Tur innerhalb des
Sockels (3), wobei diese Ausgleichsvorrichtung (1)
zwei symmetrisch befestigte Spannvorrichtungen
(7-11), jeweils eine an jeder Seitenwand des Sockels
(3), umfasst, die tber ein entsprechendes Seil (7)
fur die Ubertragung des Kraftmoments (Ms) der Kraft
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der Rickstellfeder (2) auf die beiden Scharniere (4)
mit je einem seitlichen Scharnier (4) der mit einer
horizontalen Drehachse (5) ausgestatteten Tr ver-
bunden sind, um die Offnungsbewegung der Tiir (2)
abzuschwéchen, und Mittel (8-10) fiir die Einstellung
der Vorspannung der Federmechanismus (6), ein-
schliesslich eine gewdlbte Gleitflache (9) zum Span-
nen jedes Seils (7) sowie Mittel (8, 9, 11) fiir die Fiih-
rung des Seils (7) an seinen Enden (7a, 7b) fiir die
jeweilige Verbindung mit dem Scharnier (4) und der
Ruckstellfeder (6) besitzt, dadurch gekennzeich-
net, dass die Ausgleichsvorrichtung (1) mit der
Ruckstellfeder (6) fiir den Ausgleich aus einer einzi-
gen Federmechanismus (6) besteht, die sich in ei-
nem innenliegenden Bereich zwischen den beiden
Seitenwéanden des Sockels (3) befindet und horizon-
tal ausgestreckt in einer Richtung parallel zur Dreh-
achse gehalten sowie zwischen den beiden Enden
(7b) der beiden Ubertragungsseile (7) gespannt
wird, und dass jedes einzelne dieser Fuhrungsmittel
(8,9,11) eine Platte (8) zum Spannen des Seils (7)
umfasst, welche eine Flache (11) zum Fuhren des
Seils (7) aufweist und dem Ende (7b) des Seils eine
zur Ruckstellfeder (6) koaxiale Ausrichtung verleiht,
um es mit dieser Feder (6) zu verbinden.

Die Vorrichtung (1) zum Gewichtsausgleich der Off-
nung (A) der Klapptir (2) nach Anspruch 1, dadurch
gekennzeichnet, dass die Mittel (8 - 10) zur Ein-
stellung der Vorspannung der Feder (6) diese
Spannplatte (8) umfassen und ein bewegliches Teil
(8b) der mitdieser Flache (9) zum Spannen des Seils
(7) ausgestatteten Platte fuhren, das in einem Ab-
stand (d) von einem festliegenden Teil (8a) der
Spannplatte in einer Richtung quer zur Drehachse
(5) verschoben werden kann.

Die Vorrichtung (1) zum Gewichtsausgleich der Off-
nung (A) der Klapptir (2) nach Anspruch 1, dadurch
gekennzeichnet, dass die Platte (8) zum Spannen
des Seils Uber eine Fuhrungsflache (11b) verfugt,
die dem Ende (7b) des Seils (7) eine entsprechende
Ausrichtung zur Feder (6) verleiht, um eine Brems-
reibung des Seils hervorzurufen und der Offnung (A)
der Tir (2) entgegenzuwirken.

Revendications

Un dispositif (1) d’équilibrage de l'ouverture (A)
d’'une porte (2) abattable d'un lave-vaisselle domes-
tique adaptée au chéassis (3) de I'appareil, au moyen
d’'un mécanisme de ressort de rappel (6) pour lacom-
pensation du poids (G) de la porte, logé dans le chas-
sis (3), ou le dispositif (1) d’équilibrage comprend
deux dispositifs (7-11) de tension fixés symétrique-
ment sur chacune des parois latérales du chassis
(3), etraccordés a une charniére (4) latérale respec-
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tive de la porte pourvue d’'un axe (5) de pivotement
horizontal, au moyen d’une corde (7) respective pour
la transmission d’'un moment (Ms) de la force du mé-
canisme de ressort (6) aux deux charnieres (4) de
la porte atténuant le mouvement d’'ouverture de la
porte (2), et de moyens (8-10) pour le réglage de la
tension préalable du mécanisme de ressort (6) com-
prenant une surface (9) coudée coulissante pour la
tension de chaque corde (7), et de moyens (8,9,11)
pour le guidage de la corde (7) a ses extrémités (7a,
7b) de raccordement respectif a la charniere (4) et
au mécanisme de ressort (6), caractérisé en ce que
le dispositif d’équilibrage (1) avec le mécanisme de
ressort (6) pour cette compensation, est construit
avec un seul ressort (6) de rappel logé dans un es-
pace interne entre les deux parois latérales du chas-
sis (3) et est maintenu étendu horizontalement pa-
rallelement a I'axe (5) de pivotement, et tendu entre
les deux extrémités (7b) des deux cordes (7) de
transmission, et en ce que chacun de ces moyens
(8,9,11) de guidage comprend une plaque (8) de ten-
sion de la corde (7) pourvue d’'une surface (11) de
guidage de la corde (7) procurant une orientation
coaxiale avec le ressort (6) pour son raccordement
a une extrémité (7b) de la corde.

Dispositif d’équilibrage de I'ouverture (A) d'une porte
(2) suivantlarevendication 1, caractérisé en ce que

ces moyens (8-10) deréglage de latension préalable
du ressort (6) comprennent cette plaque (8) de ten-
sion guidant une piece mobile (8b) de la plaque pour-
vue de cette surface (9) de tension de la corde (7),
laquelle est déplagable sur une distance (d) de sé-
paration depuis une piéce fixe (8z) de la plaque de
tension, transversalement (13) a I'axe de pivotement

(5).

Dispositif d’équilibrage de I'ouverture (A) d'une porte
(2) suivantlarevendication 1, caractérisé en ce que

cette plaque (8) de tension de la corde est pourvue
d’'une surface (11b) de guidage offrant a une extré-
mité (7b) de la corde (7) une orientation par rapport
auressort (6) pour générer un frottement de freinage
de la corde et contrecarrer 'ouverture (A) de la porte

Q).
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