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Door lock

Technical field

The invention relates to a door lock comprising an oblique bolt. In particular, the
invention relates to door locks with oblique bolts, in which the oblique bolt contains
moving bolt sections. Oblique bolts of this kind are often also called double action
bolts.

Prior art

Patent publications Fl 82287 and FI 120416 present oblique bolt structures, which
have an oblique bolt comprising bolt sections. These sections are arranged as move-
able in relation to the other parts of the bolt. As was already stated, oblique bolts of
this kind are also called double action bolts. In this text, both of these designations
are used. As can be seen from the said patent publications, a double action bolt usu-
ally comprises a body part, which is provided with a longitudinal axis of the face plate
of the door lock, and two bolt sections, which are pivotally supported into the body

part around its axis.

Double action bolts of this kind are used in application sites, in which the door lock
must be such that the door can be opened by pushing it in one direction or the other,
when the deadlocking means of the door lock are in a passive state. By deadlocking
means is meant the means in the lock, with which the bolt of the lock can be locked
into the deadlocking position. In the deadlocking position, the bolt is in the extracted

position from the body of the lock, and the bolt is unable to move inside the lock body.

From said publications is seen that both bolt sections have an oblique surface,
which, as the door is placed shut, strikes against the striker plate, wherein the bolt
section presses inside the lock body. The bolt sections are attached pivotally into the
body of the double action bolt, wherein the bolt sections always form an oblique sur-
face, which strikes against the striker plate as the door is turned shut or open, regard-
less of the direction, in which the door is turned. The striker plate presses therefore
the bolt section into the same position with the other bolt section as the door is being
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shut or opened. In this case, the side surfaces of the bolt sections form a converging
oblique surface. When the bolt is against the striker plate and partially in the opening of
the striker plate (or the door is open), the bolt sections are in the position, in which the
oblique bolt forms a deadbolt. If there are deadlocking means in the lock and they are
placed to lock the oblique bolt into the extracted position, the oblique bolt functions
therefore as a deadbolt. If the deadlocking means do not lock the oblique bolt, the

oblique bolt functions as an oblique bolt in relation to both turning directions of the door.

The oblique bolts presented above need lubrication grease in order that they remain
in good functioning condition. If the lubrication grease runs out, they begin to wear con-

siderably faster than when lubricated. Wearing again causes functional disturbances.

Brief description of the invention

Embodiments of the invention obviate above said disadvantages and increase the
functional reliability of the lock and the oblique bolt. .

Embodiments of the invention are based on the idea that an attempt is made to re-

duce stress of the parts susceptible to wear, wherein they remain functional longer.

According to an aspect of the present invention, there is provided a door lock com-
prising a lock body provided with a face plate, having an oblique bolt, which is to be
moved back and forth in a linear movement between a retracted position and an ex-
tracted locking position from the lock body through a bolt hole in the face plate and
which oblique bolt is spring-loaded towards said extracted position, which oblique bolt
comprises a tip part and a body part, which tip part is in the extracted position partially
outside from the lock body, characterized in that the tip part comprises slanted surfaces
on both sides such that the tip part is narrower at its tip than in a back part of the tip part,
and the tip part has recesses in its lower part and upper part, which recesses extend

from the tip to the back part, both recesses being open at the end of the tip of the tip part



10

15

20

25

2a

and on the other slanted surface such that the recess of the upper part is open on the
opposite slanted surface than the recess of the lower part, both of which recesses have
a turning piece comprising a bolt projection, which has a counter surface on its first side
and a support surface on its other side, and a turning projection, which is arranged to
turn the turning piece, when the oblique bolt moves from the retracted position into the
extracted position subh that the turning projection is against a support surface on the
inside of the face plate, and such that the counter surface moves away from the slanted
surface of the tip part, the turning piece further comprising a push projection having a
push surface towards a counter push surface of the back part of the recess and a
curved turning surface on the other surface of the push projection towards a side sur-
face of the recess, and the lock body has a roller on both sides of the oblique bolt, be-
tween the side of the lock body and the side of the oblique bolt, which turning pieces
are arranged to be with the bolt projection turned outwards from the slanted surfaces in
the extracted position of the oblique bolt, and to turn from an external force directed onto
the counter surface such that the push projection pushes the counter push surface using
the push surface, causing the oblique bolt to move inward towards the lock body, and
the turning surface turns in relation to the side of the recess, until the support surface of
the bolt projection has settled against another side surface of the recess.

A door lock according to an embodiment of the invention comprises a lock body pro-
vided with a face plate, having an oblique bolt. The oblique bolt is spring-loaded towards
the extracted position, and it comprises a tip part and a body part. The tip part is in the
extracted position partially outside from the lock body, and it comprises slanted surfaces
on both sides such that the tip part is narrower at its tip than in the back part of the tip
part. The tip part has recesses in its lower part and upper part, which extend from the tip
to the back part. Both recesses are open at the end of the tip of the tip part and on the
other slanted surface such that the recess of the upper part is open on the opposite

slanted surface than the recess of the lower part.
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Both recesses have a turning piece comprising a bolt projection, which has a
counter surface on its first side and a support surface on its other side. The turning
piece also comprises a turning projection, which is arranged to turn the tuming piece,
when the oblique bolt moves from the retracted position into the extracted position.
This occurs such that the turing projection is against the support surface on the in-
side of the face plate, when the counter surface moves away from the slanted surface
of the tip part. Additionally, the turning piece comprises a push projection having a
push surface towards the counter push surface of the back part of the recess and a
curved tuming surface on the other surface of the push projection towards the side

surface of the recess.

The lock body has a roller on both sides of the oblique bolt between the side of the
lock body and the side of the oblique bolt. The turning pieces are arranged to be with
the bolt projection turned outwards from the slanted surfaces in the extracted position
of the oblique bolt. In this case, the turning pieces form the edges of a deadbolt. The
turning pieces are also arranged to turn from an external force directed onto the
counter surface such that the push projection pushes the counter push surface using
the push surface, causing the oblique bolt to move inward towards the lock body, and
the tuming surface tumns in relation to the side of the recess, until the support surface
of the bolt projection is against the other side surface of the recess.

List of figures

In the following, the invention is described in more detail by means of the figures of

the accompanying drawings, in which

Fig. 1 shows an example of a door lock according to the invention,

Fig. 2 shows a part of the example of Fig. 1 with the oblique bolt inside the
lock body,

Fig. 3 shows a section of a lock according to the invention with the oblique

bolt inside,
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4
Fig. 4 shows a section of a lock according to the invention with the oblique
bolt outside,
Fig. 5 shows another section of the lock with the oblique bolt inside,
Fig. 6 shows an example of an oblique bolt according to the invention and
Fig. 7 shows another section of the lock with the oblique bolt outside.

Description of the invention

Fig. 1 shows an example of a door lock 1 according to the invention. The door lock
comprises a lock body 2 and a face plate 3. The face plate has an opening 4 for the
oblique bolt 5. Additionally, in this example, the lock comprises an auxiliary wedge 6
to indicate the position of the door in relation to the frame of the door and a deadbolt
7 to strengthen the deadlocking of the door, wherein deadlocking can be implement-
ed by the combined effect of two bolts, i.e. by the oblique bolt and the deadbolt. In the
figure can also be seen the hole 8 of the axis of the pushbutton or twist knob as well
as the place 9, for example, for the lock cylinder/lock cylinder organs used by a key.

In Fig. 1, the oblique bolt 5 is outside, or in the extracted position from the lock
body. In Fig. 2, which shows a part of Fig. 1, the oblique bolt is inside, or in the re-
tracted position. Figs. 3 and 5 also show the retracted position of the oblique bolt.

Figs. 4 and 7 show additionally the oblique bolt in the extracted position.

The oblique bolt is then to be moved back and forth in a linear movement between
the retracted position and the extracted locking position from the lock body 2 through
the bolt hole 4 in the face plate 3. The oblique bolt 5 is spring-loaded towards said
extracted position, and it comprises a tip part 5A and a body part 5B (see Fig. 6.).
The tip part is in the extracted position partially outside from the lock body.

The tip part 5A comprises slanted surfaces 10A, 10B on both sides such that the
tip part is narrower at its tip 51 than in the back part 52 of the tip part. In the example
of the figures, the slanted surfaces comprise slight curvature/portions at different an-
gles. The slanted surfaces can also be formed as planar surfaces. The tip part has
recesses 53A, 53B in its lower part 55 and upper part 54. The recesses extend from

the tip 51 of the tip part to the back part 52 of the tip part. Both recesses are open at
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the end of the tip 51 of the tip part and on the other slanted surface 10A, 10B such
that the recess of the upper part is open on the opposite slanted surface than the re-
cess of the lower part. The figures clarify, how the recesses are open on opposite

slanted surfaces.

Both recesses 53A, 53B have a turning piece 31A, 31B comprising a bolt projec-
tion 32, which has a counter surface 33 on its first side and a support surface 34 on
its other side. The tumning piece also comprises a turning projection 35, which is ar-
ranged to turn the turning piece, when the oblique bolt moves from the retracted posi-
tion into the extracted position. This occurs as pushed by the spring 43 affecting the
oblique bolt such that the tuming projection is against the support surface 40 on the
inside of the face plate 3, and the counter surface 33 of the bolt projection moves
away from the slanted surface 10A, 10B of the tip part. The tuming piece further
comprises a push projection 36, which has a push surface 37 towards the counter
push surface 38 of the back part of the recess, and a curved turning surface 39 on
the other surface of the push projection 36 towards the side surface 41 of the recess.
Additionally, the counter surface 33 of the bolt projection of the tuming piece can

comprise a portion wider than the remaining turning piece.

The lock body has a roller 42 on both sides of the oblique bolt 5 between the side
2A, 2B of the lock body and the side of the oblique bolt. The rollers produce the easy
movement of the oblique bolt between the extracted and retracted position. The turn-
ing pieces 31A, 31B are arranged to be with the bolt projection 32 turned outwards
from the slanted surfaces 10A, 10B in the extracted position of the oblique bolt, and
to turn from an extemal force directed onto the counter surface 33 such that the push
projection 36 pushes the counter push surface 38 using the push surface, causing
the oblique bolt to move inward towards the lock body, and the turning surface 39
turns in relation to the side of the recess, until the support surface 34 of the bolt pro-
jection is against the other side surface 44 of the recess. l.e., the turning piece cannot

turn any more in this direction.

Figs. 2, 3 and 5 show the oblique bolt in the retracted position, in which the support
surface 34 of the bolt projection of the tuming piece 31B is against the other side sur-
face 44 of the recess. The counter surface 33 is in the plane of the slanted surface
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10B of the tip part. Depending on the design of the tip part and the tuming parts, the
counter surface is approximately or precisely in the plane of the slanted surface. The
implementation can also be such that the counter surface is partially precisely in the
plane of the slanted surface and for its other parts approximately. Next will be exam-

ined the function of the oblique bolt in its different positions.

The oblique bolt 5 is spring-loaded by a spring 43 towards the extracted position.
In this case, the turning projection 35 is against the support surface 40 on the back
side of the face plate. When the oblique bolt has rolled, as supported by the rollers
42, towards the extracted position, the turning piece is turned in the recess 53B into
the position of Fig. 4 as pushed by the counter push surface 38 and as support-
ed/turned by the support surface 40. As is observed, the counter surfaces 33 of the
turning pieces are outward from the plane formed by the slanted surfaces, wherein
the turning pieces form a structure comparable to a deadbolt. If the deadlocking
means 71 (Fig. 7) of the lock are placed into the locking position, the bolt cannot be
pushed inside the lock body.

When the deadlocking means 71 are not placed into the locking position, the
oblique bolt is able to move inside the lock body 2. As the door is opened, the striker
plate in the frame of the door presses the counter surface 33 of the bolt projection.
Due to this extemal force, the bolt projection 31B turns in the recess 53B of the tip
part such that the counter surface moves towards the slanted surface 10B, the
curved surface 39 of the push projection tums on the side 41 of the recess, and the
push surface 37 of the push projection pushes the oblique bolt 5 inside the lock body
2 against the force of the spring 43. The tuming piece tums, until it has turned such
that its support surface 34 is completely against the other side surface 44 of the re-
cess. As can be observed, the tuming piece pushes the oblique bolt inside the lock
body at the same time as it turns in the recess. Only thereafter, when the support sur-
face of the turning piece is completely against the other side surface of the recess,
the striker plate of the frame presses in a direct manner the tip part of the oblique
bolt, either in direct contact or via the turning piece, wherein the function corresponds

to known oblique bolts, and the tip part moves deeper into the lock body into the re-
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tracted position. The turning piece therefore no longer tums in the final stage, when

the oblique bolt moves inward in the lock body.

Because the oblique bolt is supported via rollers 42 into the lock body, and tuming
pieces 31A, 31B turn in the recess 53A, 53B, the wear to which the surfaces are sub-
jected can be reduced and the movement of the oblique bolt is made easier than be-
fore. When the side surface of the recess is composed from two parts - from the side
surface 41 and the other side surface 44 - the rolling of the turning piece is also com-
posed from two parts, wherein the rolling distance is made larger than with a uniform
rolling portion. In the example of the figures, the oblique bolt 5 is therefore arranged
to turn from an external force directed onto the counter surface 33 initially on the
curved surface 39 of the push projection, which is against the side surface 41 of the
recess, and thereafter on the support surface 34 of the bolt projection 34, until it is
completely turned against the other side surface 44 of the recess. In the embodiment
of the figures, the turning piece turns on the support surface of the bolt projection at
its other end, which is the end on the side of the back part 52 of the tip part of the
bolt. When the bolt piece is as turned against the other side surface 44 of the recess,
the end of this support surface 34 is somewhat separate from the other side surface
44,

The push projection 36 of the turning piece 31A, 31B can comprise a nose 45,
whose other side is included as a part of said push surface 37. In such an embodi-
ment, the back part of the tip part has a rear surface 510 towards the counter push
surface 38 such that there is a gap 511 between the rear surface and the counter
push surface. The nose 45 is located in the gap, when the oblique bolt is in the ex-
tracted position. The push projection 36 of the tuming piece can also comprise an-
other nose 512 at the end of the curved tumning surface 39. The other nose is towards

the tip 51 of the tip part in the manner shown in the figures.

In the oblique bolt can be obtained additional functional reliability, when to it are
added springs 513 for each of the tuming pieces. The spring specific to a tumning
piece is arranged to turn the bolt projection 32 towards the other side surface 44 of
the recess. With the aid of the springs, also the opposite turning piece turns in the di-
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rection of the recess, when the striking plate presses the tuming piece of the other

side, and the oblique bolt 5 tries to move inside the lock body.

It is possible to place the above said rollers 42, for example, in the grooves 11
formed on both sides of the oblique bolt, in which the rollers are located. In such an
embodiment, the bolt hole 4 has projections 12, which extend into the grooves.

It is also possible to form an embodiment according to the example of the figures,
in which the lock body 2 comprises at the site of the oblique bolt 5 a body piece 310,
against which the rollers 42 are located. Said support surface 40 on the inside of the
face plate 3 for the tuming projection 35 is also handy to arrange into the body piece.
Use of the body piece can improve the assembly of the lock and facilitate production
of the lock. Additionally, the roller characteristics of the rollers can better be con-
trolled. If the invention is implemented without a body piece, the counter surface 40 is
a part of the back surface (surface towards the lock body 2) of the face plate or pos-
sibly a part of the inner surface of the lock body for that part of the lock body 2, which
is bent against the face plate 3. In the embodiment of the figures, the face plate is

formed from two parts, but it can also be formed from one part.

The oblique bolt arrangement presented above is suitable for use in lock bodies
having or not having deadlocking means. If the lock has deadlocking means 71, as
Fig. 7 shows, then, in that case, the oblique bolt 5 can further comprise flexing organs
46 and a support piece 47 in the back part of the tip part. In this case, the support
piece has said counter push surface 38. The support piece is located between the
flexing organs 46 and the turning pieces 31A, 31B. Using the flexing organs and the
support piece, which is movable in relation to the remaining tip part 5A, the force
which is directed into the deadlocking means 71 can be decreased. In the embodi-
ment of the figures, the flexing organs are disc springs. The oblique bolt can, howev-
er, be implemented also without a support piece and flexing organs, wherein the back
part 53 of the tip part is a fixed part of the remaining tip part.

The structures of an oblique bolt according to the invention enable the easy
movement of the oblique bolt, which reduces the need for lubrication. Hence, mainte-
nance intervals of the lock can even be increased. Due to the structures, the function

is more reliable than in known solutions, and the lock has a longer service life. The
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opening and closing forces of the door transmitted from the striker plate of the door
frame to the oblique bolt are transmitted by the tuming of the turning pieces as the
linear movement of the oblique bolt. The tuming pieces therefore roll against the tip
part of the oblique bolt, wherein friction is less than in the case, in which the tuming
pieces were to slide against the tip part. The turning pieces therefore function both as
transmitters of force and as supporting parts. The rollers on both sides of the oblique

bolt also promote the oblique bolt moving easily in the linear direction.

In the light of the examples presented above, it is obvious that an embodiment ac-
cording to the invention can be achieved by many various solutions. The shape of the
tip part of the oblique bolt and the shape of the bolt pieces can vary. It is obvious that
the invention is not limited only to examples mentioned in this text, rather it can be
implemented by many various embodiments within the scope of the independent

claim.
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Claims

1. A door lock comprising a lock body (2) provided with a face plate (3), having an
oblique bolt (5), which is to be moved back and forth in a linear movement between a
retracted position and an extracted locking position from the lock body through a bolt
hole (4) in the face plate (3) and which oblique bolt (5) is spring-loaded towards said
extracted position, which oblique bolt comprises a tip part (5A) and a body part (5B),
which tip part is in the extracted position partially outside from the lock body (2),
characterized in that the tip part (5A) comprises slanted surfaces (10A, 10B) on both
sides such that the tip part (5A) is narrower at its tip (51) than in a back part (52) of
the tip part, and the tip part has recesses (53A, 53B) in its lower part (55) and upper
part (54), which recesses extend from the tip (51) to the back part (52), both recesses
(53A, 53B) being open at the end of the tip (51) of the tip part and on the other slant-
ed surface (10A, 10B) such that the recess (53A) of the upper part (54) is open on
the opposite slanted surface (10A) than the recess (53B) of the lower part,

both of which recesses (53A, 53B) have a turning piece (31A, 31B) comprising a
bolt projection (32), which has a counter surface (33) on its first side and a support
surface (34) on its other side, and a tuming projection (35), which is arranged to turn
the turmning piece (31A, 31B), when the oblique bolt (5) moves from the retracted posi-
tion into the extracted position such that the tuming projection (35) is against a sup-
port surface (40) on the inside of the face plate (3), and such that the counter surface
(33) moves away from the slanted surface (10A, 10B) of the tip part, the turning piece
further comprising a push projection (36) having a push surface (37) towards a coun-
ter push surface (38) of the back part of the recess (53A, 53B) and a curved tumning
surface (39) on the other surface of the push projection (36) towards a side surface
(41) of the recess,

and the lock body (2) has a roller (42) on both sides of the oblique bolt (5), be-
tween the side (2A, 2B) of the lock body and the side of the oblique bolt,

which turning pieces (31A, 31B) are arranged to be with the bolt projection (32)
turned outwards from the slanted surfaces (10A, 10B) in the extracted position of the
oblique bolt, and to turn from an extemal force directed onto the counter surface (33)
such that the push projection (36) pushes the counter push surface (38) using the
push surface (37), causing the oblique bolt (5) to move inward towards the lock body



10

15

20

25

30

WO 2014/096512 PCT/FI2013/051036

11

(2), and the tuming surface (39) turns in relation to the side of the recess, until the
support surface (34) of the bolt projection has settled against another side surface
(44) of the recess.

2. A door lock according to claim 1, characterized in that the push projection (36)
of the turning piece (31A, 31B) comprises a nose (45), whose other side is included
as a part of said push surface (37), and the back part (52) of the tip part has a rear
surface (510) towards the counter push surface (38) such that there is a gap (511)
between the rear surface and the counter push surface, in which the nose (45) is lo-
cated, when the oblique bolt (5) is in the extracted position.

3. A door lock according to claim 2, characterized in that the push projection (36)
of the tuming piece (31A, 31B) comprises another nose (512) at the end of the
curved tuming surface (39), which is towards the tip (51) of the tip part.

4. A door lock according to any one of claims 1 - 3, characterized in that the
oblique bolt (5) comprises springs (513) for each of the turning pieces (31A, 31B),
which spring specific to a tuming piece is arranged to turn the bolt projection (32) to-
wards the other side surface (44) of the recess.

5. A door lock according to any one of claims 1 - 4, characterized in that the
oblique bolt (5) is arranged to turn from an external force directed onto the counter
surface (33) initially on the curved surface (39) of the push projection (36), which is
against the side surface (41) of the recess, and thereafter on the support surface (34)
of the bolt projection, until it is completely turned against the other side surface (44) of
the recess (53A, 53B).

6. A door lock according to any one of claims 1 - 5, characterized in that, when
the support surface (34) of the bolt projection (32) is against the other side surface
(44) of the recess from an exterior force directed onto the counter surface (33), the
counter surface (33) is approximately or precisely in the plane of the slanted surface
(10A, 10B) of the tip part.

7. A door lock according to any one of claims 1 - 6, characterized in that on both
sides of the oblique bolt (5) is a groove (11), in which the roller (42) is located, and

the bolt hole (4) has projections (12), which extend into the groove.

8. A door lock according to claim 7, characterized in that the lock body (2) com-
prises at the site of the oblique bolt (5) a body piece (310), against which the rollers
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(42) are located, and which has said support surface (40) on the inside of the face

plate (3) for the tumning projection (35).

9. A door lock according to any one of claims 1 - 8, characterized in that the coun-
ter surface (33) of the bolt projection (32) comprises a portion wider than the remain-
ing tuming piece (31A, 31B).

10. A door lock according to claim 9, characterized in that the lock body (2) com-

prises deadlocking means (71).

11. A door lock according to claim 10, characterized in that the rear part (52) of
the tip part has flexing organs (46) and a support piece (47), which has said counter
push surface (38) and which is located between the flexing organs (46) and the tumn-
ing pieces (31A, 31B).



