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(54) Auxiliary bolt arrangement in a door lock

(57)  Anauxiliary boltarrangementin adoor lock com-
prising a lock casing (1), which is provided with a latch
bolt (3) spring-loaded to a protruding position and with
an auxiliary bolt (5) spring-loaded to a protruding position
for controlling the operation of the latch bolt and in which
the latch bolt (3) has at least two different protruding po-
sitions with different extent of protrusion, whereby the
auxiliary bolt arrangement is adapted to control the latch
bolt (3) so that it allows the movement of the latch bolt
(3) to its outermost protruding position only in case both
the latch bolt (3) and the auxiliary bolt (5) are first moved
into their retracted positions in the lock casing (1). The
auxiliary boltarrangementincludes arestraining member
(9), which the auxiliary bolt (5) in its protruding position
is arranged to press against the force of a spring (10) to
a position, in which the restraining member (9) prevents
the movement of the latch bolt (3) to its outermost pro-
truding position. In addition, the latch bolt (3) is adapted
to retain the restraining member (9) in said position, if
solely the auxiliary bolt (5) is being pressed inside the
lock casing (1).
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Description

[0001] The invention relates to an auxiliary bolt ar-
rangementinadoorlockin accordance with the preamble
of claim 1.

[0002] In the here referred door locks provided with a
latch bolt two different protruding positions with different
extent of protrusion may be arranged for the latch bolt.
In the first position, the door can be pressed closed,
whereby the bevelled surface of the latch bolt hits the
striker plate in the doorframe, which plate urges the latch
bolt against its spring inside the lock. The outermost po-
sition 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 closed as described above. In this
case the lock also includes an auxiliary bolt, the purpose
of which is to prevent the movement of the latch bolt to
its outermost position, while the door is open, and on the
other hand, to allow the latch bolt to move to its outermost
position urged by its spring after the door has been
pressed closed.

[0003] When the door is open, both the latch bolt and
the auxiliary bolt in this lock type are in their protruding
positions. If the auxiliary bolt is then inserted into the lock
casing by accident or with malicious intention, the latch
bolt is simultaneously released to its outermost protrud-
ing position thus preventing the pressing of the door
closed. Usually, the latch bolt becomes deadlocked at
the same time and the deadlocking as well needs to be
first separately disengaged, for instance by key actua-
tion, before the latch bolt can be moved to its inner po-
sition, which enables the closing of the door.

[0004] One solution for eliminating this malfunction is
disclosed in the publication FI 115066, which corre-
sponds to the publication WO 02/66774 Al. The solution
is based on the principle that it allows the movement of
the latch bolt to its outermost protruding position only in
case both the latch bolt and the auxiliary bolt are first
moved into their retracted positions inside the lock cas-
ing. This occurs also in the normal usage of the lock,
when the door is being closed, but here a mechanism is
provided for applying this principle in order to eliminate
said malfunction. This solution has, however, a compli-
cated structure, since itincludes a separate control mem-
ber, which is dependent on the movement of the auxiliary
bolt, for controlling a turnable retaining member acting
on the latch bolt. In addition, the control member and the
retaining member are further connected to a movable
force transmission means, which is used for retracting
the latch bolt inside the lock casing.

[0005] A purpose of the invention is to provide a novel
and reliable solution with a simplest possible structure
for efficient elimination of the above described malfunc-
tion. An additional purpose is to make the solution as
independent of various other force transmission means
actingonthe latch bolt as possible so thatit may be adapt-
ed in as many different kind of lock casing applications
as possible.

10

15

20

25

30

35

40

45

50

55

[0006] The objects of the invention are achieved pri-
marily as disclosed in the appended claim 1, and more
closely as explained in the other claims. According to the
invention the auxiliary bolt arrangement includes a re-
straining member, which the auxiliary boltin its protruding
position is arranged to press against the force of a spring
to a position, in which the restraining member prevents
the movement of the latch bolt to its outermost protruding
position. In addition, the latch bolt is arranged to retain
the restraining member in said position, if solely the aux-
iliary bolt is being pressed inside the lock casing.
[0007] In a practical solution the auxiliary bolt and the
restraining member have counter surfaces, which are
mutually arranged so that the movement of the auxiliary
bolt away from the lock casing actuates the movement
of the restraining member towards the latch bolt. When
the force of the spring of the auxiliary bolt is chosen so
that it overcomes the spring force of the restraining mem-
ber, it can be assured that the restraining member moves
to right direction guided by the auxiliary bolt.

[0008] In one preferable embodiment the auxiliary bolt
is provided with a guiding pin, which acts on the restrain-
ing member’s guide surface, which is bevelled with re-
spect to the direction of the movement.

[0009] Preferably, the latch bolt is provided with a
shoulder or the like arranged in cooperation with the re-
straining member. When the restraining member is in its
preventing position, the spring of the latch bolt may pref-
erably be arranged so as to urge the restraining member
against the lock casing in order to retain the restraining
member in its place.

[0010] A preferable practical embodiment is provided
by arranging the restraining member to move mainly per-
pendicularly with respect to the movement of the latch
bolt and the auxiliary bolt.

[0011] In the following, the invention is explained by
way of example with reference to the appended draw-
ings, in which

- Figure 1 depicts an enlarged side view of one em-
bodiment of the invention, in which the lock casing
is only partially shown and only partially opened in
a situation corresponding to the open position of the
door;

- Figure 2 depicts the solution according to Figure 1
seen from the other side of the lock casing so that
the restraining member according to the invention is
more clearly visible;

- Figure 3 depicts the lock casing of Figure 2 in a sit-
uation, in which the door is open and the latch bolt
has been pressed inside;

- Figure 4 depicts the lock casing of Figure 2 in a sit-
uation, in which the door is being pressed closed and
the latches are about to penetrate into the lock cas-
ing; and
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- Figure 5 depicts the lock casing of Figure 2 in a sit-
uation, in which the door has been pressed closed
and the latch bolt has moved to its outermost pro-
truding position.

[0012] In the drawings the reference number 1 refers
to a lock casing in a door lock provided with a housing 1
a and a front plate 2. The lock casing also includes a
latch bolt 3, which a spring 4 tends to urge out from the
lock casing, and an auxiliary bolt 5, which a spring 6 tends
to urge out from the lock casing, and a restraining mem-
ber 9 arranged in conjunction with the latch bolt 5, which
a spring 10 tends to move in the direction away from the
latch bolt 3, i.e. upwards in the drawings.

[0013] The lock casing is also provided with at least
one operating axis, the force transmission means mount-
ed on which axis canretract, in a manner known as such,
the latch bolt 3 against the force of its spring 4 into the
lock casing in the purpose of opening the door. In addi-
tion, the latch bolt 3 has two protruding positions, in the
outermost of which it may be deadlocked in a way known
as such. Naturally, in that case the retraction of the latch
bolt requires also disengagement of deadlocking. The
figures depict, by way of example, only operating axes 7
and 8, on which the means for providing key actuation,
turning knob actuation and/or handle actuation may be
mounted, as required. Since these factors are irrelevant
to the application of the present invention, they are not
described in more detail in this context. Likewise, the
figures depict neither the door nor the door frame, into
the striker plate opening of which the latch bolt 3 moves
and against which the auxiliary bolt 5 is pressed, when
the door s closed, since these are completely known and
obvious facts within the field of locking.

[0014] So, in the situation shown in Figures 1 and 2
the door is open, whereby the latch bolt is in its inner
protruding position and the auxiliary bolt 5 is protruded.
The restraining member 9 in conjunction with the auxiliary
bolt 5 is in a position, in which it lies against the shoulder
3a of the latch bolt 3 and prevents the moving of the latch
bolt 3, urged by the spring 4, to its outermost protruding
position. The auxiliary bolt 5 is provided with a guiding
pin 5a, which is in cooperation with the bevelled guide
surface 9a of the restraining member 9, whereby itin the
situation according to the figures prevents the movement
of the restraining member 9, urged by a spring 10, up-
wards in the figures. Consequently, the door can be
pressed closed in a normal way, whereby the latch bolt
3 and the auxiliary bolt 5, when hitting the striking plate
inthe doorframe, penetrate into the lock casing, as shown
in the Figure 4.

[0015] Figure 3illustrates a situation, in which the aux-
iliary bolt5is being pressed inside, while the door is open.
As shown in the figure, the pin 5a of the auxiliary bolt 5
no longer prevents the movement of the restraining mem-
ber 9. In spite of this, the restraining member 9 stays in
aposition, inwhich it prevents the latch bolt 3 from moving
to its outermost protruding position. This is due to the
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fact that the restraining member 9 is, urged by the spring
4 of the latch bolt, between the shoulder 3a of the latch
bolt and the inner surface of the lock casing 1. The re-
straining member 9 holds this position owing to the force
of the spring 4 of the latch bolt and friction forces, and
the weaker spring 10 acting on the restraining member
9 is not capable of moving the restraining member 9. In
this way, the typical malfunction occurring in the former
solutions is efficiently eliminated in a simple manner and
by minimising the number of required parts.

[0016] In the situation according to Figure 4 the bolts
3 and 5 are urged inside the lock casing, as shown by
arrows. In this case the restraining member 9 is released
from the action of the shoulder 3a of the latch bolt and in
addition, as the auxiliary bolt 5 has moved, its pin 5a no
longer forms an obstacle, whereby the restraining mem-
ber9is allowed to move, urged by the spring 10, upwards
to the position of Figure 4, in which it is beyond reach of
the shoulder 3a of the latch bolt 3.

[0017] Figure 5 depicts a situation, in which the door
is closed as a result of the situation of Figure 4. Since
the auxiliary bolt 5 lies against the striker plate and is not
allowed to reach the totally protruded position, its pin 5a
does not act on the guide surface 9a of the restraining
member 9. Thus, the restraining member 9 holds the po-
sition according to Figures 4 and 5, whereby it does not
prevent the movement of the latch bolt 3, urged by the
spring 4, to its outermost protruding position according
to Figure 5. When in this situation the aim is to reopen
the door, the latch bolt 3 needs to be retracted inside the
lock casing by means of the actuators mounted on one
ofthe operating axes. After the door has passed the door-
frame, the latch bolt 3 tends to protrude again from the
lock casing urged by the spring 4. Simultaneously, also
the auxiliary bolt 5 is urged by the spring 6 to its protruding
position shown in Figures 1 and 2. Since the force of the
spring 6 of the auxiliary bolt 5 has been chosen so that
it overcomes the force of the spring 10 that tends to move
the restraining member 9 upwards in the figures, the pin
5a of the auxiliary bolt 5 presses simultaneously, via the
guiding surface 9a, the restraining member 9 to the po-
sition of Figures 1 and 2, in which it is placed in front of
the shoulder 3a of the latch bolt 3 and allows the move-
ment of the latch bolt 3 only to its inner protruding position.
[0018] The members in cooperation with one another
in the solution according to the invention may be shaped
in different ways in order to fulfil the desired purpose. As
already stated in the above, the practical application of
the invention is suitable for various kinds of lock casings
independently of how the latch bolt in each case is re-
tracted into the lock casing or what kind of deadlocking
means are possibly in use. Also, the application of the
invention does not depend on whether there are possibly
other additional bolts in the lock casing, such as a forced
deadbolt, or whether e.g. electrical control is used for
controlling the operation of the various bolts.

[0019] The invention is not limited to the shown em-
bodiment, but several variations are conceivable within
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the scope of the appended claims. 6. An auxiliary bolt arrangement according to anyone
of the preceding claims, characterised in that the
restraining member (9) is arranged to move mainly
Claims perpendicularly with respect to the movement of the
5 latch bolt (3) and the auxiliary bolt (5).

1. Anauxiliary boltarrangementin a door lock compris-

ing a lock casing (1), which is provided with a latch

bolt (3) spring-loaded to a protruding position and

with an auxiliary bolt (5) spring-loaded to a protruding

position for controlling the operation of the latch bolt 10

and in which the latch bolt (3) has at least two differ-

ent protruding positions with different extent of pro-

trusion, whereby the auxiliary bolt arrangement is

adapted to control the latch bolt (3) so that it allows

the movement of the latch bolt (3) to its outermost 15

protruding position only in case both the latch bolt

(3) and the auxiliary bolt (5) are first moved into their

retracted positions in the lock casing (1), character-

ised in that it includes a restraining member (9),

which the auxiliary bolt (5) in its protruding position 20

is arranged to press against the force of a spring (10)

to a position, in which the restraining member (9)

prevents the movement of the latch bolt (3) to its

outermost protruding position, and that the latch bolt

(3) is adapted to retain the restraining member (9) 25

in said position, if solely the auxiliary bolt (5) is being

pressed inside the lock casing (1).

2. An auxiliary bolt arrangement according to claim 1,
characterised in that the auxiliary bolt (5) and the 30
restraining member (9) have counter surfaces, which
are mutually arranged so that the movement of the
auxiliary bolt (5) away from the lock casing (1) actu-
ates the movement of the restraining member (9)
towards the latch bolt (3). 35

3. An auxiliary bolt arrangement according to claim 2,
characterised in that the spring (6) of the auxiliary
bolt (5) is stronger than the spring (10) of the restrain-
ing member (9). 40

4. An auxiliary bolt arrangement according to claim 2
or 3, characterised in that the auxiliary bolt (5) is
provided with a guiding pin (5a) acting on the re-
straining member’s (9) guide surface (9a), whichis 45
bevelled with respect to the direction of the move-
ment.

5. An auxiliary bolt arrangement according to anyone
of the preceding claims, characterised in that the 50
auxiliary bolt (3) is provided with a shoulder (3a) or
the like, which is arranged in cooperation with the
restraining member (9), and that the spring (4) of the
latch bolt (3) is arranged to press the restraining
member (9) against the lock casing (1), while the 55
restraining member (9) is in its preventing position,
in order to retain the restraining member (9) in its
place.
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