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(54) Door lock

(57) A door lock comprising a lock casing (1) with a
first operating axis (3) arranged for handle actuation and
a first follower arrangement (4) mounted thereon, a sec-
ond operating axis (5) arranged for key and/or turning
knob actuation and a second follower arrangement (6)
mounted thereon, a latch bolt (7) spring-loaded to a po-
sition protruding from the lock casing, which latch bolt
has two protrusion positions of different lengths, and an
auxiliary bolt (8) for controlling the protrusion of the latch
bolt (7). The lock casing (1) is also provided with a hook
bolt (13), which may be positively urged to a protruding
position and to a retracted position, and with activating
means (16), which are selectively arranged so as to be
moved from a first position, in which they prevent the
protrusion of the hook bolt (13) to a second position, in
which they allow the protrusion of the hook bolt (13).
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Description

[0001] The invention relates to a door lock in accord-
ance with the preamble of claim 1.
[0002] This kind of door locks are generally used in
domestic doors. Different properties are expected from
domestic door locks in different situations. Therefore, the
lock should be easy to use in a so-called daytime use
position. ln practise, it should be then possible to open
the door without a key. In other situations the lock should
meet sufficient safety requirements, which as a minimum
include a bolt that can be deadlocked.
[0003] It is previously known to use in domestic doors
a lock, which is provided with a latch bolt spring-loaded
to a position protruding from the lock casing, for which
latch bolt two different protruding positions may be se-
lected, whereby the choice of the longer position also
involves a deadlocking possibility. The solution is widely
used and simple, but might in present conditions appear
insufficient as regards its safety qualities. According to
another known solution the lock casing is provided with
a handle-operated latch bolt for daytime use and with a
separate dead bolt, which is forcibly actuated by a key.
The solution is more complicated, but does not have es-
sentially better safety qualities than the former solution.
According to yet another generally used solution the door
is provided, in addition to a conventional door lock, with
a separate safety lock forcibly actuated by a key and
located at a distance from said door lock. This solution
is fairly expensive and more difficult to install, when com-
pared with the above solutions.
[0004] A purpose of the invention is to provide a novel,
improved, especially to domestic doors applicable door
lock, in which the aim is to eliminate the shortcomings
occurring in the above-mentioned solutions. A purpose
is to provide a solution, in which various operating situ-
ations and increasing safety requirements are taken into
account, but which is, nevertheless, also suitable for sim-
ple daytime operation.
[0005] The objects of the invention are primarily
achieved as disclosed in the appended claim 1, and more
closely as explained in the other claims. According to the
invention the lock casing is provided with a hook bolt,
which may be positively pressed to a protruding position
and to a retracted position, and with activating means,
which are selectively arranged to be moved from a first
position, in which they prevent the protrusion of the hook
bolt, to a second position, in which they allow the protru-
sion of the hook bolt. Thus, the same lock casing com-
prises two safety bolts, which are independently of one
another selectively movable to their protruding position,
which is likely to improve the safety qualities of the lock.
Accordingly, the solution makes it possible to accomplish
two different safety locking modes with the same lock
casing, depending on whether only the latch bolt dead-
locked in its outermost protruding position is used alone,
or together with the hook bolt. At the same time, the so-
lution is still simple, since no separate latch bolt for day-

time use is required. Further, only two operating axes are
required in the lock casing.
[0006] A structurally advantageous solution is provid-
ed, if said activating means comprise an activating piece,
one end of which is provided with a restraining member
acting on the hook bolt and the other end with a counter
surface, which is arranged in cooperation with a second
follower arrangement mounted on said second operating
axis for moving the activating piece from said first position
to said second position.
[0007] The activating piece is preferably spring-loaded
towards its first position. In this way it can be ensured
that the hook bolt is taken into use separately and inten-
tionally.
[0008] In view of the safety qualities of the lock it is
advantageous to provide the lock casing with a dead-
locking element for the hook bolt, which element is turn-
ably supported by the lock casing and spring-loaded to-
wards its deadlocking position. Then, the activating piece
may be arranged to control the movements of the dead-
locking element so that it allows the movement of the
deadlocking element to its deadlocking position, while
the hook bolt is in its protruding position. ln this way the
use of both the hook bolt and its deadlocking position
can be activated with the same activating piece.
[0009] Further, the activating piece may preferably be
arranged so as to be moved to a third position, in which
it is arranged to prevent the turning of the turning knob
means mounted on said second operating axis. This is
likely to improve the safety qualities of the lock further,
as it can be ensured that a burglar intruding into a locked
space cannot disengage the locking, and thus the door
itself, without a key.
[0010] Said second and third positions of the activating
piece are on different sides of said first position. Conse-
quently, the same spring can be used to load the activat-
ing piece so as to make it move both to a position enabling
the use of the hook bolt and further to a position prevent-
ing the turning of the turning knob. On the other hand,
the hook bolt may then be preferably arranged to prevent
the movement of the activating piece to its said third po-
sition, while the hook bolt is in its retracted position, and
thus it can be ensured that the lock members do not un-
intentionally move to their highest safety locking mode.
[0011] In a preferable embodiment the retraction of the
latch bolt is arranged so as to be provided by the follower
means mounted on the first operating axis. Then, also
the movement of the hook bolt to its protruding position
may preferably be arranged by said follower means by
turning them in an opposite direction with respect to the
direction of the retraction of the latch bolt.
[0012] The hook bolt is preferably provided with a force
transmission piece turnably supported by it, on which
piece said follower means are arranged to act for pro-
truding the hook bolt and on which the latch bolt is ar-
ranged to act for retracting the hook bolt. ln this way the
latch bolt and the hook bolt may preferably be arranged
so as to be retracted inside the lock casing solely by said
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follower means mounted on the first operating axis, i.e.
from one and the same operating axis, which is likely to
provide a simpler structure.
[0013] The latch bolt is preferably provided with a force
transmission piece turnably supported by it, which force
transmission piece is spring-loaded towards a first posi-
tion, in which it is beyond reach of said first follower
means and from where it can be moved to a second po-
sition, in which it is in cooperation with said follower
means for retracting the bolts. Consequently, the exertion
of force with the intention of breaking the lock from the
first operating axis remains ineffectual.
[0014] Said force transmission piece is in its said first
position preferably arranged to deadlock the latch bolt.
In addition, said second follower means mounted on the
second operating axis are arranged to control the move-
ments of said force transmission piece, whereby the
deadlocking of the latch bolt is independent of handle
actuation.
[0015] ln the following, the invention is explained by
way of example with reference to the appended sche-
matic drawings, in which

- Figure 1 depicts a door lock according to the inven-
tion with the housing of the lock casing for the most
part open and the parts of the lock in a so-called
daytime use position, while the door is open;

- Figure 2 depicts the lock according to Figure 1 with
the latch bolt deadlocked in its outermost protruding
position, while the door is closed;

- Figure 3 depicts the lock according to Figure 2 in a
situation, in which also the hook bolt is activated and
protruded;

- Figure 4 depicts the lock according to Figure 3 after
the protrusion of the hook bolt in a situation, in which
also both the handle actuation and the turning knob
actuation are prevented;

- Figure 5 depicts the lock according to Figure 4 in a
situation, in which the lock members are activated
for retracting the bolts; and

- Figure 6 depicts the lock according to Figure 5 after
the bolts have been retracted and the door has been
opened, while the handle is still pressed down.

[0016] In the drawings the reference number 1 refers
to a lock casing in a door lock comprising a housing 1a
and a front plate 2. The door itself is not shown. For han-
dle actuation the lock casing is provided with a first op-
erating axis 3, on which a follower 4 is mounted (for the
sake of clarity the handle itself is not shown) and a second
operating axis 5, on which a follower arrangement 6 is
mounted for key actuation and turning knob actuation
(neither the cylinder housing nor the turning knob are

shown). The follower arrangement 6 comprises, in a
manner known as such, two mutually independent turn-
able followers 6a and 6b, whereby one of the followers,
depending on whether the door is a right-hand door or a
left-hand door, is turnable by means of the door knob on
the inside of the door and the other follower is corre-
spondingly turnable by a key via the cylinder housing on
the outside of the door.
[0017] The lock casing 1 is provided with a latch bolt
7, which a spring 23 tends to push towards a protruding
position and which has two protruding positions of differ-
ent lengths. The choice between these two positions is
made, in a way known as such, from the front plate’s 2
side by a turnable selector member (not shown in detail)
and in addition, the operation of the latch bolt 7 is in a
manner known as such controlled by an auxiliary bolt 8.
Figure 1 illustrates the daytime use of the door lock after
the door has been opened and a restraining member 9
in conjunction with the auxiliary bolt 8 has been moved
by the selector member to a position, which in all situa-
tions and independently of the auxiliary bolt 8 prevents
the movement of the latch bolt 7 to its outermost protrud-
ing position.
[0018] For the retraction of the latch bolt 7 a force trans-
mission piece 10 is turnably supported by it, on the pin
10a of which piece the follower 4 acts. A spring 11 acts
on the force transmission piece 10 tending to turn it anti-
clockwise in the figures. A stationary pin 12 in the lock
casing controls the movements of the latch bolt 7.
[0019] In the situation according to Figure 2 the selec-
tor member is moved to a position, in which it allows the
latch bolt 7 to move to its outermost protruding position.
In this case the door is closed, whereby the auxiliary bolt
8 lies against a striker plate (not shown) in the doorframe
only partly protruded. When the door is opened, the aux-
iliary bolt 8 is urged to its outer position according to Fig-
ure 1 and simultaneously presses the restraining mem-
ber 9 to the position shown in Figure 1. Then the latch
bolt 7 remains in its inner protruding position according
to Figure 1, whereby the door can be pressed closed, if
required, without using the handle. All this is previously
known technology.
[0020] In the situation according to Figure 2 the door
is closed and the force transmission piece 10 is, urged
by the spring 11, in a position, in which it is beyond reach
of the follower 4, whereby the force transmission con-
nection from the operating axis 3 to the latch bolt 7 is cut.
In this position the force transmission piece 10 provides
also deadlocking of the latch bolt 7 via the stationary pin
12 of the lock casing. This corresponds to the lighter safe-
ty locking mode of the door lock. When the aim in this
situation is to open the door and retract the latch bolt 7,
the deadlocking of the latch bolt needs to be first disen-
gaged and the force transmission connection to the latch
bolt 7 restored. For this purpose the lock casing is pro-
vided with a turnably supported activating element 18,
which may be pressed against the force of the spring 11
by either follower, 6a or 6b, of the follower means 6 so
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that it moves the force transmission piece 10 to a position,
in which the latch bolt 7 can by means of the follower 4
be retracted inside the lock casing (cf. Figures 3 and 5).
[0021] According to the invention it is also possible to
select a heavier safety locking mode with other kind of
safety qualities. For this purpose the lock casing 1 also
includes a hook bolt 13, known per se, comprising parts
13a and 13b turnably supported by one another by means
of a pin 14. In addition, a force transmission piece 15 is
turnably supported by the pin 14. Further, the lock casing
is for the activation of the use of the hook bolt 13 provided
with an activating piece 16, which can be moved, urged
by a spring 17, parallel to the front plate 2 in the lock
casing. The operation of these components will be ex-
plained in the following with special reference to Figures
3 - 6, which depict the different phases of the operation
related to the highest safety locking mode of the door
lock.
[0022] The activating piece 16 is provided with a pro-
trusion 16a, through which a spring 17 presses it upwards
in the figures. ln the operating mode shown in Figures 1
and 2 the protrusion 16a acts also on the part 13b of the
hook bolt and prevents the movement of the hook bolt
13 to its protruding position. The activating piece 16 is
also provided with counter surfaces 16b (cf. Figure 1),
which are in cooperation with the follower arrangement
6 so that the activating piece 16 may by either follower,
6a or 6b, be pressed against the force of the spring 17,
as shown in Figure 3, and thus release the hook bolt 13
to be taken into use.
[0023] With reference to Figure 3, the activation of the
use of the hook bolt 13 is performed by turning the fol-
lower 4 of the first operating axis 3 in a direction opposite
of the direction of normal handle operation, i.e. anti-clock-
wise in the figures, whereby it presses the hook bolt 13
to its protruding position according to Figure 3 by means
of the force transmission piece 15 turnably supported by
the pin 14 of the hook bolt. For this purpose the force
transmission piece 15 is supported by a stationary pin
19 of the lock casing. The control of the movements of
the hook bolt 13 is carried out in a way known as such
by utilising the pin 14 and a guide groove 1b in the lock
casing, as well as a guide groove 13b’ in the hook bolt’s
part 13b and a pin 20 in the lock casing.
[0024] The lock casing is also provided with a dead-
locking element 21 for the hook bolt turnably supported
by the pin 20 of the lock casing, which element is provided
with a pin 21a and urged by a spring 22 towards the
locking position of the deadlocking element 21. ln the
situation according to Figures 1 and 2 the guide surface
16c in the activating piece 16 prevents, via the pin 21a,
the movement of the deadlocking element 21 to its lock-
ing position. On the other hand, the hook bolt’s part 13b
acts simultaneously on the protrusion 16a and prevents
the movement of the activating piece 16 upwards in the
figures.
[0025] After the hook bolt 13 has been moved out and
the follower means 6 turned from the position according

to Figure 3 back to their normal position, the activating
element 16 is allowed, urged by the spring 17, to move
to the position according to Figure 4, in which it is located
higher up than in the positions according to Figures 1
and 2. Then, in the situation of Figure 4, the deadlocking
element 21 of the hook bolt 13 is first moved, urged by
a spring 22, to its deadlocking position according to Fig-
ure 4, in which its counter surface 21b acts on the pin 14
of the hook bolt. Moreover, the activating piece 16 is pro-
vided with an acting member 16d, by means of which the
turning of the non-shown turning knob mounted on the
operating axis 5 is prevented. The prevention may, in
principle, occur directly or via a movable restraining
member. The arrangement is, however, such that the key
actuation may in any case provide, by means of the fol-
lower arrangement 6, the movement of the activating
piece 16, in a way shown in Figure 5, back to the position,
which corresponds to the position of Figure 3 and which
enables the retraction of the hook bolt 13 and enables
the operation of the turning knob again. At the same time
the follower means 6 press the activating element 18 to
a position, in which the deadlocking of the latch bolt 7 is
disengaged and the force transmission from the follower
4 is engaged.
[0026] Figure 6 depicts the next phase, in which the
bolts 7 and 13 are retracted and the door is open. Thus,
when the follower 4 is turned clockwise, it acts on the pin
10a of the force transmission piece 10 and retracts the
latch bolt 7. The latch bolt is provided with a pin 7a, which
then hits the force transmission piece 15 supported by
the hook bolt 13 and retracts thus also the hook bolt 13
inside. Subsequently, after the follower means 6 have
again been turned back to their normal position, the hook
bolt’s part 13b prevents again the movement of the acti-
vating piece 16 to its activating position (cf. Figure 3).
Similarly, the protrusion 16a of the activating piece pre-
vents the movement of the hook bolt 13 till the activating
piece 16 is reactivated by the follower means 6 to allow
the movement of the hook bolt 13 (cf. Figure 3).
[0027] Conclusively, the door lock according to the in-
vention has three different operating modes. First, there
is a mode for daytime use, in which only the latch bolt
with its shorter protruding position is in use, whereby the
door can be opened without a key. From this mode it is
possible via the front plate to move, by turning a separate
selector member, to a safety locking mode, in which the
latch bolt can be moved to its outer protruding position,
whereby it is also deadlocked. Then, the lock can be
opened by a key from the outside of the door and by the
turning knob from the inside of the door. From this mode
it is possible, if so required, to move further to a secured
safety locking mode, in which the hook bolt can be taken
into use by the follower means mounted on the second
operating axis by moving the special activating piece and
in addition, to make the turning knob on the inside of the
door inoperative. ln this situation the locking can always
be disengaged from the outside of the door by a key. In
order to make the disengagement of the locking possible
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also from the inside of the door, an additional key actu-
ation independent of the turning of the turning knob is
required.
[0028] The invention is not limited to the shown em-
bodiments, but several variations are conceivable within
the scope of the appended claims.

Claims

1. A door lock comprising a lock casing (1) with a first
operating axis (3) arranged for handle actuation and
a first follower arrangement (4) mounted thereon, a
second operating axis (5) arranged for key and/or
turning knob actuation and a second follower ar-
rangement (6) mounted thereon, a latch bolt (7)
spring-loaded to a position protruding from the lock
casing, which latch bolt has two protrusion positions
of different lengths, and an auxiliary bolt (8) for con-
trolling the protrusion of the latch bolt (7), charac-
terised in that the lock casing (1) is also provided
with a hook bolt (13), which may be positively urged
to a protruding position and to a retracted position,
and with activating means (16), which are selectively
arranged so as to be moved from a first position, in
which they prevent the protrusion of the hook bolt
(13) to a second position, in which they allow the
protrusion of the hook bolt (13).

2. A door lock according to claim 1, characterised in
that said activating means comprise an activating
piece (16), one end of which is provided with a re-
straining member (16a) acting on the hook bolt (13)
and the other end with a counter surface (16b), which
is arranged in cooperation with the second follower
arrangement (6) mounted on said second operating
axis (5) for moving the activating piece (16) from said
first position to said second position.

3. A door lock according to claim 2, characterised in
that the activating piece (16) is spring-loaded (17)
towards its first position.

4. A door lock according to claim 1 or 2, characterised
in that the lock casing (1) is provided with a dead-
locking element (21) for the hook bolt (13), which
element is turnably supported by the lock casing and
spring-loaded (22) towards its deadlocking position,
and that the activating piece (16) is arranged to con-
trol the movements of the deadlocking element (21)
so that it allows the movement of the deadlocking
element (21) to its deadlocking position, while the
hook bolt (13) is in its protruding position.

5. A door lock according to anyone of claims 2 - 4, char-
acterised in that the activating piece (16) is mova-
ble to a third position, in which it is arranged to pre-
vent the turning of the turning knob means mounted

on said second operating axis (5).

6. A door lock according to claim 5, characterised in
that said second and third positions of the activating
piece (16) are on different sides of said first position,
and that the hook bolt (13; 13b) is arranged to prevent
the movement of the activating piece (16) to its said
third position, while the hook bolt (13) is in its retract-
ed position.

7. A door lock according to anyone of the preceding
claims, characterised in that the retraction of the
latch bolt (7) is arranged to be accomplished by said
follower means (4) mounted on the first operating
axis (3), and that the movement of the hook bolt (13)
to its protruding position is arranged to be accom-
plished by said follower means (4) by turning them
in an opposite direction with respect to the direction
of the retraction of the latch bolt.

8. A door lock according to claim 7, characterised in
that the hook bolt (13) is provided with a force trans-
mission piece (15) turnably supported by it, on which
piece said follower means (4) are arranged to act for
protruding the hook bolt (13) and on which the latch
bolt (7) is arranged to act for retracting the hook bolt
(13).

9. A door lock according to anyone of the preceding
claims, characterised in that the latch bolt (7) and
the hook bolt (13) are arranged to be retracted inside
the lock casing (1) only by said follower means (4)
mounted on the first operating axis (3), and that the
latch bolt (7) is provided with a force transmission
piece (10) turnably supported by it.

10. A door lock according to claim 9, characterised in
that said force transmission piece (10) is spring-
loaded (11) towards a first position, in which it is be-
yond reach of said first follower means (4) and from
which it can be moved to a second position, in which
it is in cooperation with said follower means (4) for
retracting the bolts (7, 13).

11. A door lock according to claim 10, characterised in
that said force transmission piece (10) is in its said
first position arranged to deadlock the latch bolt (7).

12. A door lock according to anyone of claims 9-11,
characterised in that said second follower means
(6) mounted on the second operating axis (5) are
arranged to control the movements of said force
transmission piece (10).
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