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(57) Abrége/Abstract:

A door opener which can be used for closed-circuit current operation as well as for working current operation, includes a door
latch and a trimmer which can be moved for blocking and releasing the door latch, an armature which can be displaced for
blocking or releasing the trimmer, an electromagnet for displacing the armature, whereby the armature can be moved between
three consecutive armature positions, namely a first armature position, a second armature position, and a third armature
position. The armature positions alternately provide a locking and releasing of the door latch. The door opener also includes a
stop element, which can be displaced for delimiting the displacement path of the armature between a first stop position and a
second stop position such that the first or third armature position Is blocked.
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ABSTRACT

A door opener which can be used for closed-circuit current operation as well as for
working current operation, includes a door latch and a tnmmer which can be moved for
blocking and releasing the door latch, an armature which can be displaced for blocking or
releasing the trimmer, an electromagnet for displacing the armature, whereby the armature
can be moved between three consecutive armature positions, namely a tirst armature position,
a second armature position, and a third armature positiori. The armature positions alternately
provide a locking and releasing of the door latch. The door opener also includes a stop

element, which can be displaced for delimiting the displacement path of the armature

between a first stop position and a second stop position such that the first or third armature

position 15 blocked.
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DOOR OPENER

The present invention relates to a door opener. More particularly, it relates to a

door opener which can be used for closed-circuit current operation as well as for working

current operation.

A door opener of this kind is known, for example, from U.S. Patent
No. 5,788,295. This door opener can be used for closed-circuit operation as well as working
circutt operation. In closed-circuit operation, the door latch is locked when a current flows
through the electromagnet, and released when the current is switched off. In working current
operation, the door latch is released when the current flows, while the door latch is locked
when the current 1s switched off. The armature is movable between thres consecutive

positions placed in an order that corresponds to the series of conditions locked-released-
locked or released-locked-released. However, the displacement path of the armature is
delimited and selectively either the first or third stop position is blocked.

When there is a current flow through the electroﬁlagnet, the armarture 1s etther
attracted toward the electromagnet or repelied away from it. By selecting whether the door latch is to
be locked or released when the armature 1s attracted or repelled away, the operation by means,
of a closed-circuit current or working current can be selected easilv by displacing the stop

element.

The electromagnet must be destgned in such a way that the armature can move into all

three positions, since a change from closed-circuit current operation to working
current operation or vice versa would othenwise not be possible. This requires

electromagnets with correspondingly large dimensions and capability. Such electromagnets

are expensive and require door openers with sutficient space tor installing the magnet.
The object of the invention is to provide a door opener that can be switched 1n
simple manner trom working current operation to closed-circuit current operation and vice
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versa, and that has a compact and inexpensive construction.

According to the invention, it is provided that the electromagnet and the stop element
are connected to each other and form a unit, that the unit can be moved for displacing the stop
element into a first and second stop position, and that the armature is arranged between the
electromagnet and the stop element and delimits the displacement path of the armature
between the same.

A door opener of this kind, which can be used for closed-circuit current operation as
well as for working current operation, comprises a door latch and a trimmer, which can be
moved for blocking and releasing the door latch, an armature, which can be displaced for
blocking or releasing the trimmer, an electromagnet for displacing the armature, whereby the
armature can be moved between three consecutive armature positions, namely a first armature
position, a second armature position, and a third armature position. The armature positions
alternately provide a locking and releasing of the door latch. The door opener also includes a
stop element, which can be displaced for delimiting the displacement path of the armature
between a first stop position and a second stop position such that the first or third armature
position 1s blocked.

A simple and smaller electromagnet can be used with a so-called attracting coil. It is
also possible to utilize a so-called pushing electromagriet with an immersion piston, which
has a relatively small working stroke. With an attracting electromagnet without immersion
piston, the armature 1s moved under direct influence of the magnetic field. In this way, its
capacity data and measurements can correspond to those of the electromagnet and can be
used 1n a non-adjustable door opener.

An advantageous embodiment of the invention 1s characterized in that the
electromagnet has a core with a pole surface that lies opposite to the stop element and
delimits the displacement path of the armature in the manner of a stop. In this way, no
further stop 1s required between the electromagnet and the stop element.

It 1s also advantageous that the stop element 1s shaped as a hook, whereby one free
end of the stop element lies at a distance opposite to the electromagnet. Thereby, an
especially simple and reliable delimitation of the displacement path of the armature is
obtained between the electromagnet and the stop element.

Furthermore, it 1s advantageous 1o provide a displacement arrangement that makes 1t

possible to displace and move the unit trom outside of a housing. This also makes possible a
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typical position when the housing ts closed. [t 1s advantageous to arrange the displacement
arrangement at one side of the housing, which is still accessible after the door opener has
been installed. The displacement arrangement can have a positioning screw, for example,

which displaces the unit by means of a coil. In another posstble arrangement,

a longitudinal hole with two rest positions is built into the housing of the door opener. A

displacement arm that is coupled to the unit can be guided into the same. The rest positions
of the longitudinal hole correspond to two stop positions, which can receive the unit. In this
way, a preferred arrangement is provided, which makes it possible to rest or fix the
displacement arrangement in the end positions of the longitudinal hole.

A particularly advantageous embodiment of the invention 1s characterized in that the
electromagnet is arranged at one side of the armature, and in that the timmer and the door

latch are arranged essentially on another opposite-lving side of the armature. In this way, a

particularly compact construction of the door opener is obtained, which allows for installation

even in reduced space conditions.

[t is also advantageous that the armature consists of two parts, an armature basic
element and a vibration arm, whereby only the armature basic element grips into the tnmmer,
in that the armature basic element and the vibration arm can be rotated jointly in opposite
directions around a common axis, and in that the vibration element is arranged between the
electromagnet and the armature basic element. When an alternating current is applied to the
electromagnet, a jammed armature basic element is shaken free. The armature basic element,
which was retained at the trimmer due to a pressure force, is released by means of the reduced
vibrations generated in this manner. For a desired effect of the force on the armature basic
element in a determined direction, the vibration arm can have a hook, which grips under the

armature basic element.

In a particularly inexpensive embodiment of the door opener of the invention,

an attraction force in a direction toward the electromagnet can be generated when a

current is supplied to the electromagnet, and a spring arrangement 1s provided, by

means of which the armature is harnessed against the direction of the attraction force of the

electromagnet.

The invention is further described in the following with reference to the preterred
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embodiments shown schematically in the drawings, wherein:

F1g. 1 15 an elevation view of a door opener of the invention;

Fi1g. 2 15 a detatl view of the armature and trimmer of another embodiment of the
invention;

Fig. 3 15 a separate view of the armature of Fig. 2;

Fi1g. 4 15 a separate view of the trimmer of Fig. 2;

F1g. 5 15 an exploded side view of a door opener of the invention in the working
current mode with a current applied to the electromagnet;

Fi1g. 6 shows the door opener of the invention according to Fig. 5 with retracted
trimmer exposing the door latch;

F1g. 7 shows the door opener of the invention according to Fig. 5 in the closed-circuit
current mode with no current being supplied to the electromagnet;

F1g. 8 shows the door opener of the invention according to Fig. 5 in the closed-circuit
current mode with current being supplied to the electromagnet;

Fig. 9 shows the door opener of the invention according to Fig. 5 with retracted

trimmer exposing the door latch.

Fig. 1 shows an electric door opener 1 in side view, wherein a housing cover is almost
completely removed. To provide a clear representation, only those door opener parts are
shown and descnibed which are in immediate connection with the development of the
Invention.

A door latch 2 1s positioned so that it can be swivelled around a swivel axis 3 lying in
the drawing plane and 1s harmessed by means of a spring 4 1n a position that closes the door.
The door latch 2 1s contacted by a trimmer 35, whose swivel axis 6 runs vertical to the drawing
plane. The triramer 5 1s hamessed against the door latch 2 by means of a tnmmer spring 7,
which leans against the door opener housing 8. The door latch 2 as well as also the trirmmer 3
are slanted on the side wherebv they come into contact with one another. In this way, when a
door (not shown) i1s opened, the door latch 2 1s swivelled around the swivel axis 3 in the
oppostte direction to the mitial tension ot the spring 4. Herewith, the door latch 2 comes nto
action with the trimmer 3, so that the same 1s swivelled around its swivel axis 6 against the

door opener hcusing 8 in the opposite direction to the initial tension of the trimmer spring 7.
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The tnmmer 5 1s blocked or released by an armature 9, which is positioned around the
vertical swivel axis 10 vertical to the drawing plane. In this embodiment, the armature 9
represented 1n the drawing comprises an armature basic element 9a and a vibration arm 9b. If
a high pressure 1s exerted on the door, and therefore on the door latch, this can lead to an
inhibition or jamming of the armature basic element 9a and the timmer 5. By supplying an
alternating current to the electromagnet 13, the vibration arm 9b i1s moved back and forth in
the interplay of the generated magnetic force and the spring force of a pretension spring 14
between the electromagnet 13 and the armature basic element 9a. In this manner, the
armature basic element 9a can be released again even with a small magnetic force.

The basic element 9a 1s contacted by a pretension spring 14 fixed on the door opener
housing 8 acccrding to Figure 1. The armature 9 1s arranged between the electromagnet 13
and a stop element 15, which serve to delimit the displacement path of armature 9.

The principle of interaction of the trimmer 5 and the armature 9 will be further
explained tn view of Figures 2, 3, and 4, whereby a locking or release of the door opener 1 is
achieved. The armature can take on three positions with respect to the timmer S: released A
- locked B - released C (Figure 2).

An armature basic element 9a 1s shown separately in Figure 3 and a tmmmer 5 is
shown separately in Figure 4. A timmer head 12 with an upper notch 16a and a lower notch
15 of the trimmer 5 engages with an indentation 11 of the element 9a. In the released
positions A and C of Fig. 2. the ttmmer 5 obtains freedom of movement. Of course, it is also
possible to shape the element 9a and the timmer 5 so that a first armature position, a second
armature position, and a third armature position follow one another closely, whereby
neighboring positions are arranged to be either locked or released depending upon another
condtition.

A closed-circuit current-working current switchover is obtained in that either the first
released position A or the third released position C 1s blocked. For this purpose, the
electromagnet 13 and the stop element |5 form a unit. The armature 9 is arranged between
the electromagnet 13 and the stop element 15 and its displacement path 1s delimited between
two armature positions. An adjustment between working current type and closed-circuit
current tvpe takes place according to the invention by displacing the unit formed by the stop
element 135 and the electromagnet 13 between a first position and a second position, between

which the unit can be moved.
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Figures 1, 5, and 6 show a unit at an upper end position inside the door opener
housing 8 in the vicinity of a clamping strip 17. The same serves to connect the required
electric lines. [n this way, the displacernent path of the armature 9 is delimited at the
positions C and B (Figure 2). When no current flows through the electromagnet 13, the
vibrator arm 9b and basic element 9a are pushed by the pretension spring 14 into the position
B (locked) against the stop element 15. When current tlows through the electromagnet 13,
the vibrator arm 9b 1s attracted towards electromagnet 13, and thereby pulls basic element 9a
into the position C (released), where vibrator arm 9b makes contact with a pole surface 13a of
electromagnet 13. In this arrangement, the working current tvpe of door opener 1s realized.

In Figures 7, 8, and 9, the unit consisting of the electromagnet 13 and the stop element
15 1s distanced by a distance d from the upper end of the door opener housing 8. In this
manner, the armature basic element 9a, adjustable by means of the displacement path, is
pushed from the positions C and B, as shown 1n Figures 1, 5, 6, to the positions B and A.
With this, the door opener 1s released when the electromagnet has no current and 1s locked
when the electromagnet 13 is supplied with current, which corresponds to the closed-circuit
current type of door opener.

When the electromagnet 13 of the door opener in the working current mode shown in
Fig. | 1s not supplied with current, the armature basic element 9a 1s positioned therefore in
position B. When a current 1s supplied to the electromagnet 13, vibrator arm 9b 1s attracted 1n
opposite direction to the force of the pretension spring 14, and thereby pulls armature basic
element 9a toward the electromagnet 15 and into the position C, as shown in Fig. 5. The
trimmer head 12 is located outside of the indentation 11 of the armature basic element 9a. In
this way, the trimmer 5 can be moved against the force of the trimmer spring 7 towards the
door opener housing 8 and thereby release the door latch 2. as represented 1n Fig. 6.

In Fig. 7, the door opener | 1s shown in the closed-circuit current mode. The unit
consisting of the electromagnet 13 and the stop element 15 1s displaced a distance d from the
upper end of the door opener housing 8. in comparison with the door opener in the working
current mode. In this way, the displacement path of the armature basic element 9a 1s limited
to the positions B and A. In the condition shown in Fig. 7, the electromagnet 13 receives no
current and the armature basic element 9a 1s therefore located in the position A, the tnmmer 3
15 movable. and the door opener | s unlocked. Fig. 8§ shows the same door opener with the

electromagnet 13 receiving current. The armature basic element 9a 1s pulled into the position
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B against the force of the pretension spring 14 and the door opener is locked. The same door

opener 1s shown again in Fig. 9 with the electromagnet 13 not receiving current and showing

the tnmmer 7 in its position releasing the door latch 2.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE PROPERTY
OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A door opener comprising:

a door latch;

a trimmer, which can be moved for blocking and releasing the door latch;

an armature, which can be displaced for blocking or releasing the trimmer;

an electromagnet for displacing the armature, wherein the armature 1s movable
between three consecutive armature positions, including a first armature position, a second

armature position, and a third armature position, wherein at least one of the armature

positions corresponds to the door latch being locked and at least one of the other armature positions

corresponds to the door latch being unlocked; and

a stop element, wherein the electromagnet and the stop element are connected to each
other and form a unit, wherein the armature 1s arranged between the electromagnet and the
stop element such that the displacement path of the armature is delimited by the
electromagnet and the stop element, and wherein said unit can be moved between a first and a
second stop position thereby blocking the first or the third armature position.

2. A door opener according to Claim 1, wherein the electromagnet has a core with a
pole surface, which lies opposite to the stop element and thereby delimits the displacement
path of the armature.

3. A door opener according to Claim 1, wherein the stop element 1s hook-shaped and
a free end of the stop element 1s positioned at a distance from the electromagnet.

4. A door opener according to Claim 1, wherein a displacement arrangement 1s
provided which can displace and fix the unit from the outside of the housing.

5. A door opener according to Claim 1, wherein the electromagnet 1s arranged on a
first side of the armature and wherein the trimmer and the door latch are arranged on a second
side of the armature which is opposite the electromagnet.

6. A door opener according to Claim 1, wherein the armature comprises an armature
basic element and a vibration arm, whereby the armature basic element is exclusively in
engagement with the trimmer. wherein the armature basic element and the vibration arm can
be rotated in opposite directions around a common axis, and wherein the vibration arm s
arranged between the electromagnet and the armature basic element.

7. A door opener according to Claim 1. wherein an attraction force in the direction of

.8 .-
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the electromagnet can be generated by supplying current to the electromagnet, and wherein a
spring is provided which biases the armature in the opposite direction to the attraction force
of the electromagnet.

8. A door opener according to Claim 2, wherein the stop element is hook-shaped and
a free end of the stop element is positioned at a distance from the electromagnet.

9. A door opener according to Claim 2, wherein a displacement arrangement is
provided which can displace and fix the unit from the outside of the housing.

10. -A door opener according to Claim 3, wherein a displacement arrangement is
provided which can displace and fix the unit from the outside of the housing.

11. A door opener according to Claim 2, wherein the electromagnet is arranged on a

first side of the armature and wherein the tnmmer and the door latch are arranged on a second

side of the armature which is opposite the electromagnet.

12 A door opener according to Claim 3, wherein the electromagnet is arranged on a
first side of the armature and wherein the tnmmer and the door latch are arranged on a second
side of the armature which 1s opposite the electromagnet.

13. A door opener according to Claim 4, wherein the electromagnet is arranged on a
first side of the armature and wherein the trimmer and the door latch are arranged on a second

side of the armature which is opposite the electromagnet.

' 14. A door opener according to Claim 2, wherein the armature comprises an armature
basic element and a vibration arm, whereby the armature basic element 1s exclustvely 1n
engagement with the trimmer, wherein the armature basic element and the vibration arm can
be rotated in opposite directions around a common axis, and wherein the vibration arm 1s
arranged between the electromagnet and the armature basic element.

15. A door opener according to Claim 3. wherein the armature comprises an armature
basic element and a vibration arm, whereby the armature basic element is exclusively In
engagement with the trimmer, wherein the armature basic element and the vibration arm can
be rotated in opposite directions around a common axis, and wherein the vibration arm is
arranged between the electromagnet and the armature basic element. '

16. A door opener according to Claim 4, wherein the armature comprises an armature
basic element and a vibration arm, whereby the armature basic element is exclusively 1n -
engagement with the trimmer, wherein the armature basic element and the vibration arm can

be rotated in opposite directions around a common axis, and wherein the vibration arm is
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arranged between the electromagnet and the armature basic element.

17. A door opener according to Claim 5, wherein the armature comprises an armature
basic element and a vibration arm, whereby the armature basic element is exclusively in
engagement with the trimmer, wherein the armature basic element and the vibration arm can
be rotated in' opposite directions around a common axis, and wherein the vibration arm is
arranged between the electromagnet and the armature basic element.

18. A door opener according to Claim 2, wherein an attraction force in the dirsction
of the electromagnet can be generated by supplying current to the ele¢tromagnét, and wherein
a spring is provided which biases the armature in the opposite direction to the attraction force

of the electromagnet.

19. A door opener according to Claim 3, wherein an attraction force 1n the direction
of the electromagnet can be generated by supplying current to the electromagnet, and wherein
a spring is provided which biases the armature in the opposite direction to the attraction force

of the electromagnet.

20. A door opener according to Claim 4, wherein an attraction force in the direction

of the electromagnet can be generated by supplying current to the electromagnet, and wherein

a spring is provided which biases the armature in the opposite direction to the attraction force

of the electromagnet.
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