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(54) A DOOR LOCK HAVING A LATCH BOLT
(57)  Adoor lock (1) according to the invention has a

lock body (2), a latch bolt (4) and an auxiliary bolt (5). The

door lock further comprises a turnable lever member (7),

which is turnably connected to the body part. The turn-

able lever member (7) is arranged to pull the auxiliary bolt

(5)inside the door lock when the latch boltis moved inside

the door lock. When the door lock (1) is not against a door

frame, the latch bolt (4) is arranged to remain its position

regardless of a position of the auxiliary bolt (5).
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Description
Field of technology

[0001] The invention relates to a door lock having a
latch bolt. Especially the invention relates to a door lock
wherein the extent of protrusion of the latch bolt is con-
trolled.

Prior art

[0002] In door locks provided with a latch bolt two
different protruding positions with different extent of pro-
trusion may be arranged for the latch bolt. In the first
position the door can be pressed to be closed whereby
the oblique surface of the latch bolt hits a striking plate in
the doorframe, which presses the latch bolt against its
spring inside the lock. The second protruding position of
the latch bolt is intended for the actual locking of the door,
and in this position of the latch bolt the door cannot be
pressed to be closed. This position is called as a dead
locked position.

[0003] Itis known that the door lock comprises also an
auxiliary bolt the purpose of which is to prevent move-
ment of the latch bolt into its outermost position (the dead
locked position) when the door is open, and on the other
hand to allow the latch bolt to move into its outermost
position urged by its spring after the door is pressed
closed.

[0004] A malfunction may occur when the auxiliary bolt
is by accident pressed in when the door is open, the latch
boltis simultaneously released into its outermost position
and thus prevents closing of the door by pressing.

Short description

[0005] The object of the invention is to eliminate the
problem said above. The object is achieved in a way
described in the independent claim. Dependent claims
illustrate different embodiments of the invention.

[0006] A door lock according to the invention has lock
body, a latch bolt and an auxiliary bolt. The latch bolt
comprises an oblique part and a body part. The auxiliary
bolt comprises a wedge part and an arm part. The door
lock further comprises a turnable lever member, which is
turnably connected to the body part. The turnable lever
member comprises a detent surface and a connection
surface. The arm part comprises a counter connection
surface, and the door lock comprises a counter detent
surface in connection with the body part.

[0007] The turnable lever member is arranged to pull
the auxiliary boltinside the door lock when the latch boltis
moved inside the door lock. The detent surface is against
the counter detent surface and the connection surface is
against the counter connection surface when pulling the
auxiliary bolt.

[0008] When the door lock is not against a door frame,
the oblique part mostly outside the door lock, the latch
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bolt is arranged to remain its position regardless of a
position of the auxiliary bolt by a retainer surface of the
turnable lever member and a counter retainer surface of
the lock body.

[0009] The retainer surface is arranged to be against
the counter retainer surface in said position of the oblique
part mostly outside the door lock when the door is not
against the door frame.

List of figures

[0010] In the following, the invention is described in
more detail by reference to the enclosed drawings, where
Figure 1  illustrates an example of a door lock accord-
ing to the invention the bolt in the dead
locked position, the door being closed,
illustrates the example of figure 1 according
to the invention when pulling the latch bolt
inside the door lock,

illustrates an example of figure 1 according
to the invention the latch bolt and the auxili-
ary bolt being pulled inside the door lock,
illustrates an example of figure 1 according
to the invention when the door is open and
the latch bolt is in the first protruding posi-
tion,

illustrates an example of figure 1 according
to the invention when closing the door and
the latch bolt moving towards the dead
locked position,

illustrates an example of a latch bolt, an aux-
iliary bolt and a rocker lever according to the
invention,

illustrates an example of a latch bolt, an aux-
iliary bolt and a rocker lever according to the
invention within a module structure, and
illustrates an example of a different embodi-
ment of the rocker lever.

Figure 2

Figure 3

Figure 4

Figure 5

Figure 6

Figure 7

Figure 8

Description of the invention

[0011] Figure 1 illustrates an example of a door lock 1
according to the invention when its bolt is outside in the
dead locked position (the second protruding position). In
other words, the lock is in a locked state. The door lock
according to the invention1 has lock body 2, a latch bolt 4
and an auxiliary bolt 5. The latch bolt comprises an
oblique part 4A and a body part 4B. The auxiliary bolt
5 comprises a wedge part 5A and an arm part 5B. See
figure 6. The door lock further comprises a turnable lever
member 7, which is turnably connected to the body part
4B. The turnable lever member 7 comprises a detent
surface 8 and a connection surface 9. The arm part 5B
comprises a counter connection surface 10, and the door
lock comprises a counter detent surface 11 in connection
with the body part 4B.

[0012] The turnable lever member is arranged to pull
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the auxiliary bolt 5 inside the door lock 1 when the latch
bolt 4 is moved inside the door lock. Figure 2 shows the
situation when the latch boltis pulled inside the door lock,
i.e.inside the lock body 2. The pulling force is transmitted
to the latch bolt 4 through force transmission means 14
from a follower 13 or the lock cylinder torsion element 16.
[0013] The detent surface 8 is against the counter
detent surface 11 and the connection surface 9 is against
the counter connection surface 10 when pulling the aux-
iliary bolt 5. So, through the rocker lever 7 the auxiliary
bolt is also moved inside the lock body when moving the
latch bolt inside the lock body.

[0014] Figure 3 shows the door lock of figure 1 when
the latch bolt is inside the door lock. In other words the
lock is in an unlocked state, and the door, when the lock is
installed in the door, can be opened. The auxiliary bolt5is
also inside the door lock. In figure 3 the handle (not
illustrated in the figure) is pressed keeping the latch bolt
and also the auxiliary bolt inside the door lock, more
precisely in the lock body.

[0015] Assaidthe doorlock has alock body 2. The lock
body 2 comprises a front plate 3 with a bolt hole 25
through which the latch bolt 4 of the lock is movable. In
addition, the lock body 2 is provided with an operation
axis 21. The operation axis is the place whereto a follower
13 is installed. The follower is turnably supported in
relation to the lock body 2, and the follower as shown
in the figures acts on the latch bolt 4 of the lock through
separate force transmission means 14. In the example of
figures 1 and 2 the force transmission means 14 com-
prises plates, a lever, and other parts, which are referred
together as the force transmission means. For clarifica-
tion, ifin this description, it is said that the force transmis-
sion means is connected to an element, it means that at
minimum only one part of the force transmission means,
like the lever, is enough to provide said connection with
the element.

[0016] In practice, in cases when the door lock is
provided with handles or knobs the follower 16 can be
affected from both sides of the lock case. The handle or
the knob on one side of the lock is in connection with a
torsion unit 22, which is on same side of the follower 13
than the handle. The same arrangement is on the other
side of the door lock. The handle is installed on a spindle,
whichisin direct contact with the torsion unit 13. Adashed
line circle 23 illustrates the spindle of the handle, which
can be installed on the door lock according to the inven-
tion.

[0017] The force transmission required by the handle
operationis arranged by means of a coupling member 24,
which has two selectable operating positions, a force
transmission coupling position, in which the latch bolt 4
of the lock can be moved by means of the handle, and a
force transmission decoupling position, in which the latch
bolt 4 of the lock correspondingly cannot be affected by
means of the handle. Figures 1 - 5 show the force
transmission coupling position driven by, for example,
a solenoid 26 via its cam plate 27. The functioning of the
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torsion units 22, the follower 13, the coupling member 24,
and the solenoid or another actuator, is known as such,
although the figures do not show the decoupling position
of the coupling member 24.

[0018] Another way to move the latch bolt 4 may be
turning a key to open a cylinder lock attached (not illu-
strated in the figures) on alock cylinder axis 15 of the door
lock. The lock cylinder axis is the place whereto the
cylinder lock and a cylinder torsion element 16 are in-
stalled. The cylinderlock s in connection with the cylinder
torsion element 16, whichin turnis in connection with said
force transmission means14. After opening the cylinder
lock, the force turning the key is transmitted through the
force transmission means 14 to the latch bolt 4 for moving
it inside the lock body. The door lock according to the
invention may have both ways to move the latch bolt or
one of them.

[0019] When the door lock is not against a door frame,
the oblique part 4A mostly outside the door lock, the latch
bolt 4 is arranged to remain its position regardless of a
position of the auxiliary bolt 5 by a retainer surface 17 of
the turnable lever member 7 and a counter retainer sur-
face 18 of the lock body. Figure 4 illustrates this situation.
[0020] When the handle is not turned any more, or the
key is turned back, there is noforce to keep the latch bolt 4
inside the lock body 2, so the springs biasing the latch bolt
4 and the auxiliary bolt outside the lock body, move the
latch bolt and the auxiliary bolt to protrude out from the
lock body. The movement of the auxiliary bolt 5 affected
through the counter connection surface 10 keeps the
rocker lever 7 in the position where the detent surface
8 is against the counter detent surface 11. In that position
when the latch bolt 4 moves out the first protruding
position (illustrated in figure 4), the retainer surface 17
meets the counter retainer surface 18. So, the retainer
surface 17 is arranged to be against the counter retainer
surface 18 in said position of the oblique part 4A mostly
outside the door lock when the door is not against the
door frame. As can be seen in figure 4 the protruding
position of the auxiliary bolt 5 is not restricted by the
striker plate 6.

[0021] If the auxiliary bolt is by accident pressed in
when the door is open in a situation like in figure 4, the
auxiliary bolt 5 moves inside the lock body 2, but the latch
bolt 4 remains in the first protruding position. The cou-
pling between the connection surface 9 and the counter
connection surface 10 is decoupled. The retainer surface
17 against the counter retainer surface 18 prevents the
latch bolt 4 to move to the dead locked position.

[0022] Figure 5illustrates a situation of closing the door
and the latch bolt 4 moving towards the dead locked
position. The door and therefore the door lock 1 is against
the door frame and the striker plate 6. The latch bolt4 and
the auxiliary bolt 5 hit the striker plate, which drives the
both bolts to move inside the lock body. Then the oblique
part 4A of the latch bolt is moving through the hole 25 of
the striker plate towards the dead locked position. The
latch bolt and the auxiliary bolt are spring loaded to
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protrude outside the lock body 2. The striker plate 6
prevents the wedge part 5A of the auxiliary bolt to pro-
trude further outside the lock body 2. Therefore, the arm
part 5B of the auxiliary part does not move either, and the
movement of the latch bolt 4 in relation to the auxiliary bolt
5 makes it possible that the rocker lever 7 turns to a
position where it does not prevent the latch boltto move to
the second protruding position. As said, figure 1 shows
the second protruding position, and shows the final posi-
tion of the latch bolt when closing the door.

[0023] Figure6illustrates an example of latch bolt4, an
auxiliary bolt 4 and a rocker lever 7 according to the
invention. As can be seen the rocker lever is turnably
connected to to the body part 4B utilizing a pivot 28.
[0024] Figure 7 illustrates an example of the latch bolt,
the auxiliary bolt and the rocker lever according to the
invention within a module structure 20 inside the lock
body. This module structure embodiment comprises an
upper cover 20A, and a larger bottom cover 20B. The
latch bolt, the auxiliary bolt and the rocker lever are in the
module structure. Thus, the module structure comprising
them. The module structure 20 is connected to the lock
body 2 and/ or the front plate, so it provides a correspond-
ing support for the latch bolt, the auxiliary bolt and the
rocker lever if they would have installed directly to the lock
body. The modular structure makes the installation easier
and it also makes easier to provide different embodi-
ments, like using a different latch bolt embodiment or a
different rocker lever embodiment.

[0025] Inaddition, the module structure 20 can be used
to provide a support for a part of the force transmission
means, as the case is in the figures. In the embodiments
of the figures The part of the force transmission means
supported on the module structure is a plate part 14A. Itis
turnably connected to the module structure 20. In the
embodiments of the figures, the plate part 14A is also
turnably connected to the lever 29, which is also turnably
connected to the body part 4B of the latch bolt. So, the
module structure can also be utilized to provide support
connections for some parts of the force transmission
means 14, which can also make the installation easier.
However, the use of the module structure is only one way
to construct the door lock according to the invention. The
lock body 2 can also be utilized to have support connec-
tions for the parts of the force transmission means, and
for the latch bolt, and the auxiliary bolt.

[0026] Figure 8 illustrates an example of a different
embodiment of the rocker lever 7A. In this embodiment
the detent surface 8A has a different shape on the rocker
lever 7A. The counter detent surface 11Ais provided by a
part of the lever 29, which is turnably connected to the
body part 4B. So, the counter detent surface 11A is in
connection with the body part. As said above, the lever is
part of the force transmission means 14. In other words,
the counter detent surface 11 can be a part of one part of
the force transmission means 14.

[0027] Note that the previous figures show the other
solution wherein the counter detent surface 11 is a part of
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the body part, more precisely the part of the surface of the
body part 4A, and thus having itself a connection with the
body part. The connection surface 9 and the counter
connection surface 10, are the same in figure 8 as in
the figures 1 -7. The retainer surface 17B of the turnable
lever member has a different shape in the embodiment of
figure 8 than in the embodiments of figures 1 - 7. There-
fore, the counter retainer surface of the door lock has also
a shape matching the shape of the retainer surface 17Bin
figure 8.

[0028] It is worth to mention that the counter retainer
surface 18 can be made on the inner side of the lock body
2, being a part of the lock body or a part connected to the
lock body. The counter retainer surface 18 can also be a
part of the module structure 20 as illustrated in the
figures. In other words, the module structure comprises
the counter retainer surface.

[0029] As can be seen in the figures 1 - 7 the turnable
lever member 7 can comprise a projection 17A which
provides the retainer surface 17, and the lock body
comprises a recess 18A for the projection, which recess
provides the counter retainer surface 18. As can be noted
the counter retainer surface can be a part of the module
structure, or as said above the part of the lock body 2. The
projection 17A is arranged to be in the recess 18A when
the door lock is not against a door frame, the latch part
mostly outside the door lock. The projection against the
recess prevents the latch bolt to move to the dead locked
position.

[0030] In addition, it can be seen in the figures that the
counter connection surface 10 is towards the front plate
3, and the counter connection surface 10 can be a part of
a pin 19. The pin in turn is a part of the arm part 5B.
[0031] Assaid above thelock body can comprise alock
cylinder torsion element 16 and/or a follower 13 of an
operation axis 12, and force transmission means 14 to
move the latch bolt 4 inside the lock body. The force
transmission means 14 are in connection with latch bolt 4
and also with the lock cylinder torsion element 16 and/or
the follower 13 of the operation axis.

[0032] Although, the embodiment illustrated in figures
1 - 5 has the electric actuator (the solenoid or another
electric actuator, like an electric motor) the door lock
according to the invention can also be realized without
electric means so the door lock can be purely a mechan-
ical lock.

[0033] As can be noticed the invention can be made in
many different ways. When the door lock is not against a
door frame, the latch bolt in the first protruding position
outside the door lock, the latch bolt is arranged to remain
its position regardless of a position of the auxiliary bolt.
Even if the auxiliary bolt is pressed inside the door lock
once or several times, the latch bolt keeps it first protrud-
ing position. Functioning of the door lock according to the
invention is more reliable.

[0034] Itis evident from the above that the invention is
not limited to the embodiments described in this text but
can be implemented in many other different embodi-
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ments within the scope of the independent claim.

Claims

A door lock (1) having lock body (2), a latch bolt (4)
and an auxiliary bolt (5), the latch bolt comprising an
oblique part (4A) and a body part (4B), the auxiliary
bolt (5) comprising awedge part (5A) and an arm part
(5B), characterised in that the door lock further
comprises a turnable lever member (7), which is
turnably connected to the body part (4B), the turn-
able lever member (7) comprising a detent surface
(8) and a connection surface (9), the arm part (5B)
comprising a counter connection surface (10), and
the door lock comprising a counter detent surface
(11) in connection with the body part,

which turnable lever member (7) is arranged to
pull the auxiliary bolt (5) inside the door lock (1)
when the latch bolt (4) is moved inside the door
lock, the detent surface (8) being against the
counter detent surface (11) and the connection
surface (9) being against the counter connection
surface (10) when moving the auxiliary bolt (5)
inside the door lock,

and when the door lock (1) is not against a door
frame, the oblique part (4A) mostly outside the
door lock, the latch bolt (4) is arranged to remain
its position regardless of a position of the aux-
iliary bolt (5) by a retainer surface (17) of the
turnable lever member and a counter retainer
surface (18) of the door lock,

which retainer surface (17) is arranged to be
against the counter retainer surface (18) in said
position of the oblique part (4A) mostly outside
the door lock when the door lock is not against
the door frame.

A door lock according to claim 1, characterised in
that lock body (2) has afront plate (3) with a hole (25)
for the latch bolt (4), the latch bolt and the auxiliary
bolt being spring loaded outside the lock body (2).

A door lock according to claim 2, characterised in
that the counter connection surface (10) is towards
the front plate (3).

A door lock according to claim 3, characterised in
that the counter detent surface (11) is a part of the
body part (4B).

A door lock according to claim 3, characterised in
that the counter detent surface (11) is a part of one
part of the force transmission means (14).

A door lock according to any of claim 3 - 5, char-
acterised in that the turnable lever member (7)
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10.

1.

comprises a projection (17A) which provides the
retainer surface 17, and the lock body comprises a
recess (18A) for the projection, which recess pro-
vides the counter retainer surface (18), and which
projection is arranged to be in the recess when the
door lock is not against a door frame, the latch part
mostly outside the door lock, the projection against
the recess preventing the latch bolt to move to the
dead locked position.

A door lock according to any of claims 3 - 6, char-
acterised in that the arm part (5B) comprises a pin
(19), and the counter connection surface (10) is a
part of a pin (19).

A door lock according to any of claims 1 - 7, char-
acterised in that the door lock comprises a module
structure (20) inside the lock body, the module struc-
ture comprising the latch bolt (4), the auxiliary bolt (5)
and the turnable lever member (7).

A door lock according to claim 8, characterised in
that the module (20) comprises the counter retainer
surface (18).

A door lock according to any of claims 1 - 9, char-
acterised in that it lock body comprises a lock
cylinder torsion element (16) and/or a follower (13)
of an operation axis (21), and force transmission
means (14) to move the latch bolt (4) inside the lock
body, the force transmission means (14) being in
connection with latch bolt (4) and also with the lock
cylinder torsion element (16) and/or the follower (13)
of the operation axis.

A door lock according to claim 10, characterised in
that the transmission means (14) comprises a plate
part (14A) being turnably connected to the module
structure.
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