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(57) Abregé/Abstract:

he Invention relates to a door latch, particularly for a washing machine door, comprising a pivotally mounted turning catch for

latching a closing element and comprising a pivotally mounted blocking element, which can pivot between a latching position that
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(57) Abrege(suite)/Abstract(continued):

latches the turr
bimetal adjustir

connected to th

INg catch and an unlatching position that releases the turning catch. The blocking element can be actuated by a
g element, which can be heated by a heating element, and by an actuator system that, at the same time, Is actively
e turning catch in a direct manner.
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Abstract

The invention relates to a door latch, particularly for a

washing machine door, comprising a pivotally mounted turning
catch for latching a closing element and comprising a
pivotally mounted blocking element, which can pivot between a
latching position that latches the turning catch and an
unlatching position that releases the turning catch. The
blocking element can be actuated by a bimetal adjusting
element, which can be heated by a heating element, and by an

actuator system that, at the same time, 1is actively connected

to the turning catch in a direct manner.

nt



CA 02450212 2003-12-09

TER-014009
Description

Door-locking means

The invention relates to a door-locking means, in particular
for a washing-machine door, having a pivotably mounted rotary
catch for locking a locking member, and having a pivotably
mounted arresting member which can be pivoted between a
locking position, in which the rotary catch is locked, and an

unlocking position, in which the rotary catch 1s released.

Such a door-locking means is known, for example, from DE 198
34 844 C2. A pawl, which can be actuated by an electromagnet,
is provided here 1n order tb block the arresting member. A
multiplicity of active levers results in a substantial
reduction in a force to which the locking member is subjected
in the opening direction until the point at which the pawl
engages on a blocking surface of the arresting member.
However, a mechanism which takes effect in the event of a

power failure and takes account, in particular, of safety-

related aspects is not envisaged.

A door-locking means for a washing-machine door which displays
a defined behavior in the event of a power failure 1is known,
for example, from DE 199 15 669 Al. During operation of the
washing machine, a bimetallic snap-action disc is heated by an
electric heating element, the snap-action disc being connected
to a rocker which, via a securing element, can block or
release a blocking slide of the door-locking means. At the
beginning of the washing operation, the bimetallic snap-action
disc i1s heated, with the result that, following a heating-up

phase of the snap-action disc, the rocker is actuated and the
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door-locking means 1is thus blocked in the closed position.
Following completion of the washing operation, the door-
locking means remains blocked in the first instance on account
of the heated bimetallic snap-action disc. This effect, which
1s active even 1n the event of a power failure, serves to
prevent premature opening of the washing-machine door, in
particular when the drum is moving. Once the snap-action disc
has cooled, the door-locking means 1s released again. The
predetermined blocking period, in which the door-locking means
remalns blocked, has to be such here that, for each selectable
washing program and each possible drum load, the door-locking
means remains blocked for a sufficiently long period of time.
On account of this-non-variable blocking period, there are
operating modes in which the door-locking means remains

blocked for an unnecessarily long period of time.

A door-locking arrangement for washing machines or laundry
driers i1n which the period of time over which the locking
means remains blocked following completion of the washing or
drying operation 1s variable 1s known, for example, from EP 0
384 148 B1l. The blocking of the locking device here 1is
dependent on characteristic variébles of the machine, such as
temperature and the level of the washing bath and the

rotational speed of the drum. Safety-related requirements,
however, are not sufficiently fulfilled since there is no

defined behavior in the event of a power failure.

An object of the invention 1s to specify a door-locking
means, 1in particular for a washing-machine door, which
allows controllable blocking and has emergency locking

properties which do not depend on an enerqgy supply.

The present invention provides a door-locking means having

— 7 -
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a pivotably mounted rotary catch contains a likewilise pivotably
mounted arresting member which can be actuated both by a
bimetallic adjusting element, which can be heated by a heating
element, and by an actuator system, the actuator system at the
same time being in operative connection with the rotary catch.
The actuator system here acts on the rotary catch directly,
that is to say without going via the arresting member. Since
the arresting member is in operative connection both with the
actuator system and with the bimetallic adjusting element, 1t
is possible to realize a design with a small number of movable
parts. The rotary catch, meanwhile, can be blocked a locking
member, for example, a clamp of a washing—machine door,
locking position by the actuator system and/or by the

bimetallic adjusting element acting on the arresting member.

The pivotably mounted arresting member may be subjected to a
torque both via the actuator system and via the bimetallic
adjusting element. The torgque which can be transmitted by the
actuator system 1s largexr than the torque which can be
transmitted by the bimetallic adjusting element. It is thus
always possible for the controllable actuator system, on

condition that the energy supply i1s undisturbed, to render the

bimetallic adjusting element inoperative.

In particular, following completion of the washing program,
with the bimetallic adjusting element still heated up, the
blocking of the locking means may be eliminated as soon as
this is readily possible from a safety standpoint, on account
of the operating state of the washing machine, and the

actuator system receives a corresponding control signal.

The bimetallic adjusting element may be limited to a safety-
related emergency function. In the event of a power failure

and thus of the actuator system failing, the locking means
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remains blocked until the bimetallic adjusting element has
cooled to a sufficient extent and releases the rotary catch
via a pivoting movement of the arresting member. Since this
securing mechanism takes effect exclusively 1n the event of a
power failure, a blocking period of the bimetallic adjusting
element, which may contain additional safety reserves, does
not prove disadvantageous during intended operation of the
washing machine. A heating-up phase of the heating element and
of the bimetallic adjusting element once power has begun to be
supplied is not relevant from a safety standpoint since the
rotary catch can be blocked directly by the actuator system

and blocking 1is thus possible immediately once the washing-

machine door has been closed.

A particularly straightforward configuration of the actuator
system 1s preferably achieved by the latter being designed as
a double magnet system. By virtue of this design, it is
possible for a magnetic core to act directly both on the
arresting member and on the rotary catch. The actuator system
and arresting member may 1interact here such that the actuator
system can cause the arresting member to be pivoted from its
locking position into i1ts unlocking position, but not vice
versa. In other words, only the bimetallic adjusting element
is provided for locking the arresting member, while both the
bimetallic adjusting element and the actuator system are

provided for unlocking the arresting member.

In order to detect the position of the rotary catch, an

electrical loqking contact 1s advantageously provided, this
being closed, for example, when the rotary catch is closed,
that is to say when the locking member is locked. Furthermore,
a door-position-dependent contact system is provided in
addition, or as an alternative, according to a preferred

configuration, the contact system being triggered,



CA 02450212 2003-12-09

irrespective of the‘positioh of the rotary catch, by a door-
position-dependent slide. Both the electrical locking contact
and the door-position-dependent contact system are preferably
connected to a machine-control means, it also being possible
to realize a connection to a higher-level communications

system, for example, via an installation bus.

Manual unlocking of the arresting member and thus of the
rotary catch is not necessary in principle; this also applies
in the event of a power failure. In order for it to be
possible, however, to unlock the arresting member following a
shortened waiting period, for example following a power
failure, an advantageous development provides an emergency
unlocking means which allows the arresting member to be
unlocked, even counter to the action'of the bimetallic

adjusting element.

The door-locking arrangement performs both mechanical and
electrical functions. In order to perform these functions
equally, the arrangement, according to a preferred embodiment,
contains a metallic base plate which can be subjected to
mechanical loading and to which it is possible to connect 1in
modular fashion a drive unit which is produced from plastic and
accommodates the electrical and electronic and electromechanical
components. The modular construction makes 1t possible for a
drive unit to be connected to different base plates, for example

different types of washing machine.

A printed circuit board is advantageously provided for
connection of the electrical, electronic and electromechanical
components, such as the door-position-dependent contact
system, electrical locking contract, heating element,
bimetallic adjusting element and actuator system. The

individual components here may either be fitted directly on
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the printed circuit board or connected to the latter, for
example, via plug-in contacts. The printed circuit board 1is
also suitable for connection of a compact plug connector, via
which both the lines for supplying power to the door-locking
means and the signal lines can be connected. Designing the
door-locking means with a single compact plug connector
facilitates installation in relation to an arrangement with a
plurality of connections, the risk of incorrect installation,

at the same time, being virtually eliminated.

An exemplary embodiment of the invention is explained in more

detail hereinbelow with reference to a drawing, in which:

Fig. 1 shows an exploded drawing of a door-locking means,

Fi1g. 2 shows, schematically, a section through the door-

locking means with the rotary catch open,

Fig. 3 shows a section according to Fig. 2 with the rotary

catch closed,

Fig. 4 shows, in detail form, a locking member and a slide,

Fig. 5 shows an arresting member in the unlocking position

and, 1n detail form, a rotary catch and an actuator system,

Figs. 6 and 7 show the arresting member in the locking

position,

Fig. 8 shows the arresting member with emergency unlocking

spring, and

Fig. 9 shows a rear view of the door-locking means.
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Parts which correspond to one another are provided with the

same designations in all the figures.

Fig. 1 shows the door-locking means 1 with the significant
components thereof. A base plate 2 made of metal, for example
die-cast zinc, can be connected, in particular screw-
connected, to a housing 3 which is made of plastic and forms a
drive unit. It is likewise possible for the base plate 2 to be
connected, in particular screw-connected, to a washing-machine
housing (not illustrated). Furthermore, the base plate 2 has a
bolt 5 which is retained between two side pieces 4 and on
which a locking member or clamp 6 (Fig. 4) can act. The clamp
6, furthermore, acts on a door-position-dependent slide 8,
which is connected to a spring 9. The slide 8 passes through
the right-hand actuating side 10 of the housing 3, as seen in
the illustration. The spring 9 forces the slide 8 1in the
direction of the bolt 5. Microswitches 11, which are parts of
the door-position-dependent contact system 12, are arranged in

the housing 3, on both sides of the slide 8.

Also in the housing 3, a rotary catch 13 is mounted such that
it can be pivoted on a swivel pin 14. An actuator system 15
designed as a double magnet system is provided for actuating
the rotary catch 13. A top coil 16 and a bottom coil 17 are
provided for displacing an essentially cylindrical magnetic
core 18. A tapered region 19 of the magnetic core 18 passes
through a semicircular cutout 20 of the rotary catch 13. The
tapered region 19 of the magnetic core 18 is adjoined by a
head part 21 which, by way of its annular top border 21’, can
act on a semicircular bearing surface 22 of the rotary catch
13, this surface enclosing the cutout 20. The underside 23 of

the head part 21 is provided for actuating an arresting member
24, which is mounted such that it can be pivoted about a

swivel pin 25. The swivel pin 14 of the rotary catch 13 and
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the swivel pin 25 of the arresting member 24 are parallel to
one another in the exemplary embodiment. In contrast, it is
also possible for the swivel pins 14, 25 to be arranged in
different planes enclosing an angle, in particular a right

angle.

The arresting member 24 has an actuating arm 26 for actuation
by the magnetic core 18, a blocking arm 27 for blocking the
rotary catch 13, and a fork arm 28 for accommodating an end 29
of a bimetallic adjusting element 30. The bimetallic adjusting
element 30 can be heated by a PTC (positive temperature
coefficient) heating element 31, which butts directly against
the bimetallic adjusting element 30. Contacts 32 are provided
for supplying power to the heating element 31. A voltage is
applied to the heating element 31 via the contacts 32 and via
the bimetallic adjusting element 30. All the contacts 32 of
the housing 3, which are guided in the outward direction, are
combined i1n a compact plug connector 34 on the connection side
33 of the housing. The connections 32 of the compact plug
connector 34 are connected to a printed circuit board 35 as a
support for the electrical and electronic components. The
printed circuit board 35 is located beneath a covering 36 of

the housing 3.

The functions of the rotary catch 13 can be seen in more
detail from Figs. 2 to 4. The rotary catch 13 has a hook 37
which projects out of the housing 3 on the actuating side 10
of the latter and, with the door of the washing machine closed
and the locking member 6 locked, engages beneath the latter
(Fig. 4) and thus blocks the same. The locking member 6 can be
pivoted about a point of rotation 38 and has a hook 39, which
engages around the bolt 5 and a carry-along element 40, which
forces the slide 8 into the housing 3. In the open position of

the rotary catch 13 (Fig. 2), a contact arm 41 keeps a
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resilient locking contact 42 at a distance apart from a fixed
locking contact 43. The locking contacts 42, 43, like the
door-position-dependent contact system 12, are connected to a
control means (not illustrated) which allows, for example, the
washing operation to begin only when the locking contacts 42,

43 are closed.

A restoring spring 44, which 1s designed as a helical spring,
1is clamped in between the actuator system 15 and the locking
lever 13 in the region of the semicircular cutout 20 and
encloses the magnetic core 18, subjects the rotary catch 13 to
a force in the direction of the open position, which is
illustrated in Fig. 2. In order to close the rotary catch 13,
the magnetic core 18 is attracted, with the result that the
restoring spring 44 1s compressed. The arresting member 24
does not have any function during this operation. Without any
power beling supplied, the bimetallic adjusting element 30 1is
prestressed such that it forces the fork arm 28 of the
arresting member 24 in the direction of a stop 45 which 1is
located in the housing 3 opposite the actuating side 10. The
arresting member 24 1s thus subjected to a torgque in the
clockwise direction. If the bimetallic adjusting element 30 is
heated via the heating element 31, then the bimetallic
adjusting element 30 is deflected in the direction of the
actuating side 10 and the arresting member 24 is thus rotated
in the counterclockwise direction. Actuation of the rotary
catch 13 by the arresting member 24 is not envisaged. The
arresting member 24 1s only rotated into the locking position
by the bimetallic adjusting element 30 if the rotary catch 13
has already been moved into the locking position (Fig. 3) by
the actuator system 15. The actuator system 15 is configured
as double magnet system 1n order for it to be possible to
subject the magnetic core 18 to force, in a controlled manner,

in both directions. As an alternative, it is also possible to
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realize a straight-forward magnet system with a
correspondingly configured spring for producing a force in the

opposite direction.

As the arresting member 24 is pivoted into its locking
position (Figs. 3, 6 and 7), the blocking arm 27 is positioned
beneath a protrusion 46 of the rotary catch 13. The blocking
arm 27 is offset axially in relation to the actuating arm 26,
in respect of the pin 25 of the arresting member 24. If the
power supply of the actuator system 15 fails, then the
restoring spring 44 forces the rotary catch 13 in the
direction of its open position, in which case, following a
merely very short adjustment path of the rotary catch 13, the
blocking arm 27 blocks the rotary catch 13 in its closed
position (Fig. 7). The blocking arm 27 here butts against the
protrusion 46 such that, in order to eliminate the blocking,
1t is necessary for the rotary catch 13 to be raised slightly
counter to the action of the restoring spring 44. This
reliably prevents a situation where the blocking is released
accidentally, for example on account of vibrations of the
washing machine. The blocking is only eliminated when the
bimetallic adjusting element 30 cools and forces the fork arm
28 of the arresting member 24 in the direction of the stop 45.
On account of the configuration of the individual levers 13,
27, 28 only a small force, which can be applied by the
bimetallic adjusting element 30 without auxiliary power, is

necessary for this purpose.

During regular operation, with a sufficient power supply, the
torque which can be applied to the arresting member 24 by the
actuator system 15, via the magnetic core 18 and the actuating
arm 26, 1s larger than the torque which can be applied to the
arresting member 24 by the bimetallic adjusting element 30. In

other words, the controlled actuation of the rotary catch 13

-10 -



CA 02450212 2003-12-09

by the actuator system 15 1s always achieved counter to the

passive bimetallic adjusting element 30.

In order for it to be possible to unlock the arresting member
24 even when the power supply has failed and the bimetallic
adjusting element 30 is still heated, an emergency unlocking
means 48 (Fig. 8) comprising an emergency unlocking spring 47
18 provided. The emergency unlocking spring.47 has a spring
turn 49, which 1s arranged concentrically around the swivel
pin 25, and an arm 50 which 1s integrally formed on the spring
turn and butts against a strip 51 of the housing 3. A
prdtrusion 52 of the actuating arm 26 butts against the arm
50. A lug 54 which projects out of the housing 3 on the rear
wall 53 of the same (Fig. 9) is integrally formed on the arm
50. By virtue of the arm 50 and thus the actuating arm 26
being moved through a window 55 in the rear wall 53 of the
housing 3, for example, by means of a cable pull (not
1llustrated), it 1s possible to release the blocking of the
arresting member 24. Fig. 9 also shows that the housing 3 is

connected to the base plate 2 by screws 56.

~11-
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List of designations
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Door-locking means

Base plate
Housing, drive unit
Side piece

Bolt

Locking member, clamp
Slide

Spring

Actuating side

Microswitch

Door-position-
dependent contact
system

Rotary catch
Swivel pin
Actuator system,
double magnet system
Top coil

Bottom coil
Magnetic core
Tapered region
Cutout

Head part

Top border
Bearing surface
Underside
Arresting member
swivel pin
Actuating arm
Blocking arm

Fork arm

29
30

31
32
33
34

35
36
37
38
39
40
41
42
43
44
45
46
477

48

49
50
51
52
53
54
55
56

End

Bimetallic adjusting

element

Heating element
Contact

Conneétion side
Compact plug connector
Printed circuit board
Covering

Hook

Point of rotation
Hook

Carry-along element
Contact arm

Locking contact
Locking contact
Restoring spring
Stop

Protrusion
Emergency unlocking
spring

Emergency unlocking
means

Spring turn

Arm

Strip

Protrusion

Rear wall

Lug

Window

SCcrews
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The embodiments of the 1nvention in which an exclusive

property or privilege 1s claimed are defined as follows:

1. A locking device, comprising:
a pivotally mounted rotary catch for locking a locking

member ;

a pivotally mounted arresting member to be pivoted between
a locking position, wherein said rotary catch is locked, and

an unlocking position, wherein said rotary catch is

released;

a bimetallic actuator element disposed to effect a first
torgue on said arresting member for actuating said arresting

member, and a heating element for heating said actuator

element; and

an actuator system in direct operative connection with
sald rotary catch and disposed to effect a second torque on
sald arresting member for actuating said arresting member;

the second torque transmitted to said arresting member by
salid actuator system being greater than the first torque

transmitted to said arresting member by said bimetallic

actuator element.

2. The locking device according to claim 1, configured as
a door-locking device, and further comprising a door-

position-dependent slide in operative connection with a

door-position-dependent contact system.

3. The locking device according to claim 1, configured as

a door-locking device for a washing-machine door.

13
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4 The locking device according to claim 1, 2 or 3,

wherein said actuator system 1s a double magnet system.

5. The locking device according to any one of claims 1 to

4, which comprises an electrical locking contact operatively

connected with said rotary catch.

6. The locking device according to any one of claims 1 to
5, which further comprises an emergency unlocking device

operatively connected with said arresting member.

7. The locking device according to any one of claims 1 to
6, which further comprises a drive unit connectible 1in
modular fashion to a base plate, wherein said actuator

system 1s disposed in said drive unit.

8. The locking device according to claim 7, wherein said

base plate is formed of metallic material.

9. The locking device according to any one of claims 1 to
8, which further comprises a printed circuit board for
connection of at least one of the following components: an
electrical locking contact, a door-position-dependent
contact system, a heating element, a bimetallic adjusting

element, and an actuator system.

10. The locking device according to claim 9, which further
comprises a compact plug connector connected to said printed

circulit board.

14
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