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SPECIFICATION
DOOR-LOCK DEVICE FOR HOUSEHOLD APPLIANCES, IN PARTICULAR FOR
DISHWASHERS

Field of the inventicn

This invention concerns a door-lcck device for appliances,

in particular for dishwashers.

Description of the

descrikes a door-lock
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~A-2643535 of the same Applic:
device for appliances, in particular for dishwashers, comprising
a support frame, & lock element rotaticnally carried by the
support frame around an axis which is transversally movable with

to tha support frames. The lock element coopesrates with
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el means bthat make the lock element rvotate hatwsen a first
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a
et position wherein the lock slement engagse a dooy striks and a

acond get position wherein the lock elemant does not engage the
door strike,

The door-lock device known from REPF-A-2843535 iz subject to
certain inconveniences, among which:

-~ a fleoating mechanism 1s necessary to rearrange the lock
element after the opening of the door;

- the lock element is held in a set manney in the open
position and in the closed pesition by means of helical springs
under traction which exhibit lesser characteristics as regards
duration and reliability,

- the door-lock device comprises a high number of components
and it is hardly compact.

Purpoze and synthesis of the invention

The aim of this invention is that of sumplying a door-iock

’)
D
[os]
s
Iy
Y
a3
9]
,4

\
0]
[y
o]
O
=)
D
i
ot
e
D]
i._l..
]
Ci
“\
</=
@
s
;..i
®
H
m
in

3]
=
("‘}'
e
Pl
0]

device for applianc
prior art.
According to this invention, this purpose is achieved by a

door-lock device having the characteristics forming the cobiject of
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As regards the invention, the claime are an integral part of
the teaching provided.

Brief description of the drawings

Thig invention will ke described in detail with referencs to
the annexed drawings, data that are provided merely as an example
and withour limitation, wherein:

-~ Figure 1 iz an sxploded perspective view of a door-lack
device acceording to this invention,

Figure 2 is a perspechive view illustrating the door-lock
device of Filgure I mounted on an appliance,

Figure 3 ig a parvtiaslly sectioned perspective view of the
part indicated by the arrow III in Figure 2,

Figure 4 ig a pevepective view of ths part indicated by

he arrow IV in Figurs Z, and

Figures 5 and & are axial sections along the V-V line of
Figure 2 i1llustrating the closing phase of the doo
Detailed descripticn |
With reference toe Figure 1, the number 10 indicates a door-

lock device for appliances, in particular for dishwashers.

The door~lock device 10 comprises a support 12 which can be
made up of injecticon wolded plastic material. The support 12 can
comprise a central part 14 and two support arms 16 extending from
the central part 14 accovding to a general forked configuration.
The Lwe support arms 16 caryy a first pivoet 18 which defines an
axis of rotation A which is fixed with respect to the support 12.

The pivot 18 can be inserted through the respective holes 20 of
a
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the support arms 16 aligrned in relation to a:
axis A, and which retain the oppesite ends of the first pivot 18.

The support 12 can carrvy a second pilvot 22 which is parallel
to the firvet pivot 18 and inserted in heles 24 of the central
part 14,

The cantral part 14 of the support 12 can have a filrst
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guidance groove 26 and a second guldance groove 28

srithogonally oriented with respect to the axis of rotation A
The support 12 can comprise two guldance portioms 30 having
their vespective seabs 32 orthogonally criented to the axis of
rotation A. The guidance porticnag 30 can be located adjacent o

the respective support arms 16 and on the inside with re spect o

=

the support arms 16. The central part 14, the support armg 16 and

the guidance portions 30 of the support 1Z can be formad in one

scle pisce, for example, of injection meldsd plastic material.
The door-lock devica 10 cowmprises a lock wheel 34

rotationally carried by the support 12 around the axis A. Th

¢4

N

lock wheel 234 comprises a hub 36 and a plurality of locking arms
18 radially protruding from the hub 36. The hub 36 has a hole 40
through which the first pivot 18 extends. The hub 36 and the
locking arms 38 can be formed in one sole plece, for example, of
infection molded plastic material oxr of zince alley {for example,
zamak} . The locking armg 38 can be eguidistantly arvanged from
one another, at an angle. In one or more embodiments, four
locking armg 38, eguidistantly arranged from ong another at an
anglile of 30°, can be foresesen.

With reference to figures 3 and 4, each locking arm 38 can
have a radial stop surface 42 and a head having a civcumferential
protrusion 44.

]

The hub 346 can have two elongated sectiong in the divecticn

of the axis A, located on oppogite sides with respect to the
locking arms 28. Bach section of the hub 368 hasg an external cam
surface, with a plurality of retention surfaces 48 which are
identical to one ancther and spaced at an angle to ong anothex
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arcund thes axis A. The number of retention surfaces 4
ggual toe the numbey of the iocking arms 38.

The lock wheel 34 can be rotated around the axig &, allowling
for an angular extension greater than 360°. The lock device 10

somprises at isast one retenticon =2lement toe hold the lock wheel
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4

34 in a locking position. With reference toe Figure 1, in the

illustrated embodiment, the door-iock device 10 comprises two
retention elements 48 which coopsrate with ive gaectiong of

the hub 368. The retention elements 48 are housed
respective seats 37 of the guidance portions 30 of the support 12
and are movable with reference to the support 12 in a direction
that is crthogonal with respect o the awxis of rotation A. The

bl E I

retention elements 48 cooperate with ryespective helical springs
4

3

50, under compression, which preas the retention eleanents
against the vrespective =zsectlions of the hub 36. The retention
elements 48 have head surfaces 52 which can have a form which is
compleamentary to that of the retention surfaces 4€ of the hub 36.
Az illustrated in Filgure 4, each retention element 48 ig housed
in a regpective seat 32 of the reapective guidance portion 30 in
a sliding manner along a direction that is orthogonal to the axis
of tation A. The head surface 52 of each retention elemenit 48

iz pressed into contact with the respective section of the hub

g.u
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36, Bach helical spring 50, under compression, is house

t

regpective seat 32 and 1s arvranged bebtwesen a rear wall of the
geat 32 and an inside wall of the retention element 48. The

helical springs 50 elastically press the retention slements 48 in
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contact with one of the ratention surfaces

elastic forge of the gprings 50 retains
get position. In order to make the lock

the axiszs &, it is necessary to apply a torgue to the wheel thatb
is sufficient to make the retention elements 48 retract into
their rveaspective szseats 32 against the force of the springs 3
The shape of the retenticon surfaces 46 can be asymmetrical in
guch a way that the necesssary torgue to make the lock whesl 34
rotate in an unlock dirvection {clockwise dirvection in Figures 3
and 4} is greater than the torgue necessary Lo make the lock

whaeel 34 robtate in & lock direction {oounter-clockwise direction
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With reference to Figures 1 and 2, the dcoor-lock davice 10
can compriszse a door detection indicatcor 54 which cooperates with

~

a deoor detection switch 56, The door detection indicator 54 is
arried by the support 12 in a movable manney along a direction B
which iz orthogonal with regpect £o the axis of rotation A. The
door detectic indicator 54 c¢an have a protrusicn 56 which
engages the f£irvst guidance greove 26 of the central part 14 and
an adge 58 which engasges the second guidance groove 28 of the
central part 14. The door detection indicator 54 has a ayelet €0
through which the second pivot 22 of the support 12 is inserted,
in such & way to define two and positions of the door detection

indicator 54 with resspect to the support 12. The door detection

o

indicator 54 has a first end &2 which cooperates with the
appliance door and a seccond end
65 of the door detection switch 56. The door detection indicator

54 cooperates with a helical spring 68 which tends to elastically

push the door detecticon indicator 54 towards the appliance door.

Figure 2 schematically shows the door-lock device 10 fixed
Lo an upper orogs manber 70 of a dishwasher bas Thea suppori 12
of the door-lock device 10 can be fiwmed to the dishwasher basin
by means of a sgnap engagement or one with fastening screws. The
means to fix the support 12 to the dishwasher basin are not
ghown. In Figure 2 the support of the door detection switch 54 is

also not shown. In Figure 2 the door detection switch 58 1s shown

‘;3

criented transversally, in such a way that the door detectio
indicator 54 dirvectly operstes the button 66 of the switch 356,
Alternatively, the door detection switech 58 could be oriented
paralisl to the direction of movement of the door detection
indicator 54 and, in this case, the bubtton 56 could be opsrated
v omeans of a cam. In dishwashers provided with an automatic
door~-opening device, the support 12 of the door-lock device 10

couid he fixzed to the movadle element of the automatic door-
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In Figure 2, the numbex 72 indicates

i a
iz articulated around a lower horizontal awis. The deoor 72
comprises a strike 74 protruding from an upper e=dge 76 of the
door 72.

With reference to Figure 5, as the door 72 c¢loses, the

strike 74 comes inte contact with the circumfersntial protrusion
44 of one of the locking armg 38 of the lock wheel 3234, The
movement of the strike 74 in the closing direction, indicated by
the arrow ¢ in Figure 5, provokes the rotatlon of the lock wheel

24 around the axis & in the dirvection indicated by the avvow I,

Pigure § shows the door 72 in the closed position. In this
posgition, with respect to the positicn of Figure 5, the lock

wheel 24 is zotated by an angle egual to the angular pitch
between the 1ocking arms 38. The radial wall 42 of ome <f the
locking arms 38 blocks the strike 74 in the closed-door position.
The strike 74 in the closed-door positicon comes into contact with
the door detecgtion indicator 54 and pushes it towards a cloged-
door position in which the indicator 54 pushes the button 66 of
the door detection switch 5€6. In this state, the door detection

which indicates that the door 72 is

w
pe]
3
o
o
iy
RN
O
1]
0]
3
[l
O
@©
P
ke
[
=
Qi
fond

closed and locked.

In the configuration of Figure &, the door 72 opens in
direction indicated by the arrcow ¥ and provokes a rotat
lock wheel 34 in the direction indicated by the arvow F.

The shape of the heads of the iocking arms 38 1z such that

the force reguired to olose the door 72 1is less than the force

required to open it. This because, during the clesing (Figure 5},

the strike 74 engages a locking arm 38 at a distance HL from ths
axis of rotation, which iz gresater than the distance cof
engagement H2 in the opening phase (Filigure 4}. Moreover, the
retention surfacess 46 of the hub 36 can be asvmmetrical in such a

-

way to reguire a lesser torgue for the rotation of the lock wheel

34 in the closing directicon and a greater torgque of the lock
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wheel 34 in the opesning direction.

The opening and closing force can vary depending on the
application, using springs 50 having different stifiness.

The door-lock device accovding to this invention can present
one or more of the following advantageous elements:

- the device has a more compact design than that of other
devices that are currently on the markel;

- the device does not rveguire a bistable fleoating mechanisn
given that the lock wheel 34 always has a locking arm in the
engagemnant position;

- the device usges springs undsr compression that have a
greater 1lifsspan and veliability than the traction springs:

-~ the device nas a lower nunber of components than that of
other deviges that are currently on the market,

rois

bt

Naturally, notwithstanding the basic principles,
mogsible that there are variabtlons, including consziderable onse,
in the construction particulars and the ewmbodimsnts, when
compared to that which is descoribed and i1llustrated, without
howaver straying frowm ithe scops of protection. Sald scopse of

>

protection is de

ned in the claims below.
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CLAIMS

1. Door-lock device for appliances, in particular forv
dishwashers, comprising:

- a supporxt {12},

-~ a lock wheel ({34) votationally carxried by said support
(12} around an axis of yotation (&), in which the lock wheel {34}
comprises a hub (36} and a plurality of locking asrms {28)
radially protruding from said hub (36}, wherein said hub (36}
compriges a plurality of rverention surfaces (46}, and

- at least one retention element (48) elastically

inte contact with said hub (2€) to hold the lock whesl (34
plurality of locking positions.

2. Device according toe claim 1, in which gaid support ({13}
ompriges two support ayms {186} carrying a first pivot {18}
efining said axis of rotation (A).

3. Device accerding to claim 1, comprising twe retention

alements {48} which act upon regpective hub sgections which

protrude laterally frow parts that are opposite to sald locking

[}

ayms {(38).

4. Device according to <¢laim 2, whereln sald rvetention

of

A
w3

elements {48 are housed within their respective seats (32

i

gald support {312} and are movable in a direction that is
orthogenal with respect to sald axis of rotation (A).

5. Device according to c¢laim 4, wherein sald retention
elements {(48) are elastically pushed towards saild vretention
surfaces (48) of the hubk (36} by means of respective helical
springs (50), under compression.

§. Device accovding to claim 1, comprising a door detection
indicato {54} carvried by the saupport (12} and movable in a
dirsction that is orthogonal with respect o said axis of
rotation (A).

7. Device according to claim 6, wharein sald door detection
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22)

Vot
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has a syelet (60} engaged by a ssecond p

(==

S

indicator (%54
i two end positions

{12} and

£
o
b
]
h
e
3
D
o

carrvied by the support

espact to the support

#

of the door detection indicator (54
12).

8. Device according to claim 8,
{62} which coopsrates with a

2

wherein the door detection

indicator (54) has a first end
& and {(€4) which

} door (72} and a sescond

strike 76) of ths

cooperates with a button (66) of a door detection switch (5€).
8. Device according to claim 5, the door detection
indicator (54} cooperates with a spyring 8} arranged to push the
door detection indicator {54 towards a strike (76} of the door

=1

(72).
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