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Cylinder lock

Technical field

The present invention relates to a cylinder lock provided with electric means which
allow a tumbler in the cylinder lock to be guided from a locking position into an opening
position. The cylinder lock is further provided with a generator for generating electricity

from the movement of a key inserted in the cylinder lock.

Prior art

It is known that a cylinder lock comprises a body and, inside it, an inner cylinder unit.
The inner cylinder unit may be provided with an inner cylinder, a tumbler and electric
means. The electric means allow the tumbler to be guided from a locking position into
an opening position. The tumbler prevents the inner cylinder from being turned with
respect to the body in the locking position and allows the inner cylinder to be turned
with respect to the body in the opening position. In addition, known inner cylinders

include a channel for a key.

It is also known that a cylinder lock may also comprise a generator for generating
electricity from the movement of the key inserted in the cylinder lock. The publication
WO 9918310 discloses a lock cylinder of this type. The electricity generated is used to
identify the key and the elecitricity generated is further used in the electric means if
opening the cylinder lock is allowed on the basis of the identification of the key.
Manufacturing this type of a cylinder lock is demanding since the parts must be
positioned precisely with respect to one another. The tolerances between the parts
must be small in order for a lock cylinder provided with a generator to function properly.
Due to these factors, manufacturing a cylinder lock is expensive and requires great
care and precision. Furthermore, the structure described above is not necessarily

applicable to all cylinder lock types.

Brief description of the invention

The object of the invention is to achieve a cylinder lock provided with a generator,
the manufacture of which cylinder lock is cheaper and even faster compared to known
cylinder locks. This object is achieved in the manner disclosed in the independent

claim.

The cylinder lock 100 according to the invention comprises a body 1 and, inside it,
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an inner cylinder unit 2 provided with an inner cylinder 3, a tumbler 4 and electric
means 5. The electric means allow the tumbler 4 to be guided from a locking position
into an opening position. The tumbler 4 prevents the turning of the inner cylinder 3 with
respect to the body 1 in the locking position and allows the inner cylinder to be turned
with respect to the body in the opening position. There is also a channel 6 inside the

inner cylinder.

The cylinder lock also comprises a generator 7 for generating electricity from the
movement of the key 8 inserted in the cylinder lock. The electricity generated is used to
identify the key 8, and the electricity generated is also used in the electric means 5 if
opening the cylinder lock 100 is allowed on the basis of the identification of the key. In
connection with the generator 7 is a generator shaft system 10. The cylinder lock also
comprises a channel axis 11 and transmission parts 12 from the channel axis to the
generator. The cylinder lock further comprises a key channel module 19 with a key

channel 20 and an opening 21 from its side surface 20A into the key channel.

The cylinder lock also comprises a key channel module 19 with a key channel 20
and an opening 21 from its side surface 20A into the key channel. The key channel 20
and the channel 6 inside the inner cylinder form a joint channel 20, 6. In the key
channel module opening 21 is positioned a part of the channel axis 11, which extends
into the key channel 20. The channel axis comprises a gearwheel 22 which is in the
key channel 2. The channel axis 11 is arranged to rotate by the movement of the key 8

inserted in the cylinder lock.

The generator shaft system 10, the channel axis 11, the transmission parts 12 and
the key channel module 19 are, therefore, connected to the inner cylinder 3 such that

they are arranged to turn with the inner cylinder.

In the cylinder lock is also located a circuit board 26 provided with a memory for
identifying the key, and also for conveying the electricity generated to the electric
means 5 if opening the cylinder lock is allowed on the basis of the identification of the

key.

The cylinder lock also comprises at least one curved protective cover 24A, between
which protective cover and the key channel module 19 are located the channel axis 11,
the transmission parts 12, the generator shaft system 10 and the generator 7, as well

as the key channel module 19.

It is, however, possible that the cylinder lock also comprises a second protective
cover 24B, in which case the channel axis 11, the transmission parts 12, the generator
shaft system 10 and the generator 7, as well as the key channel module 19 are located

between the protective covers. A circuit board 26 may also be located between the



10

15

20

25

30

WO 2018/185360 3 PCT/F12017/050239

protective covers. The protective covers form sliding support surfaces 25 with respect
to the body 1. The support surfaces 25 and the outer surfaces of the inner cylinder form

a convergent curved surface area. The protective covers may thus be curved.

The idea of the invention is that the structure of the cylinder lock is such that the
generator may be connected in conjunction with the inner cylinder, such that it rotates
with the inner cylinder. This structure is applicable to several different types of lock
cylinders. The structure is, in addition, relatively simple and more economical

compared to earlier solutions.

List of figures

The invention is described in greater detail in the following, with reference to the

accompanying drawing figures, wherein

Figure 1 shows an example of a cylinder lock according to the invention

as an exploded view,

Figure 2 shows an example of a cylinder lock according to the invention

when partly assembled,

Figure 3 shows an example of a generator module,

Figure 4 shows the generator module of Fig. 3 from another angle,
Figure 5 shows an example of a generator module as an exploded view,
Figures6 and 7 show yet another example of a generator module,

Figures 8 and 9 show yet another example of a generator module,

Figures 10 to0 12 show an example of a key channel module,

Figures 13 to 14 show an example of a toothed bar located in the key channel,
Figures 1510 16 show an example of a front shield of the cylinder lock according

to the invention,

Figures 17 t0 18 show an example of an inner cylinder unit of the cylinder lock

according to the invention,

Figure 19 shows a cross-sectional view of an example of the cylinder lock

according to the invention with a key,

Figure 20 shows an example of the cylinder lock according to the

invention with a disc tumbler,

Figure 21 shows an example of the cylinder lock according to the
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invention with a pin tumbler,

Figure 22 shows an example of the cylinder lock according to the

invention as an exploded view,
Figure 23 shows certain parts of the invention in greater detail,

Figure 24 shows an example of the cylinder lock according to the

invention when partly assembled, and

Figure 25 shows an example of the cylinder lock according to the

invention when assembled.

Description of the invention

Figure 1 shows an example of the cylinder lock 100 according to the invention as an

exploded view, and figure 2 when partly assembled.

The cylinder lock 100 comprises a body 1 and, inside it, an inner cylinder unit 2
which is provided with an inner cylinder 3, a tumbler 4 and electric means 5. The
electric means allow the tumbler 4 to be guided from the locking position into the
opening position. The tumbler 4 prevents the turning of the inner cylinder 3 with respect
to the body 1 in the locking position and allows the inner cylinder to be turned with
respect to the body in the opening position. Figure 20 shows a disc tumbler 4 and

figure 21 a pin tumbler 4A. Inside the inner cylinder is further a channel 6.

The cylinder lock also comprises a generator 7 for generating electricity from the
movement of the key 8 inserted in the cylinder lock. The generator is comprised in a
generator module 9 which is described in greater detail below. The electricity
generated is used for identifying the key 8, and the electricity generated is further used
in the electric means 5 if opening the cylinder lock 100 is allowed on the basis of the

identification of the key.

Figures 3 and 4 show an example of a generator module. The generator module 9
thus comprises the said generator 7, the generator shaft system 10 in connection with
the generator, the channel axis 11, and the transmission parts 12 from the channel axis
to the generator. The generator module also includes two support plates 16A, 16B,
between which the generator 7, the transmission parts 12, the generator shaft system
10 and the channel axis 11 are at least partly located. In at least one of the support
plates is a hole 18 for the channel axis, and the channel axis 11 is positioned through
the hole 18 intended for it such that a part of the channel axis is between the support

plates and a part on the opposite side of one of the support plates. The channel axis 11
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is arranged to rotate by the movement of the key 8 inserted in the cylinder lock.

The generator shaft system 10, the channel axis 11, the transmission parts 12 and
the key channel module 19 are thus connected to the inner cylinder 3 such that they

are arranged to turn with the inner cylinder.

The inner cylinder unit 2 includes a control unit 28 which comprises the said channel
6 and is provided with the said electric means 5. The control unit is also arranged to
turn with respect to the inner cylinder 3. The electric means may be, for example, an
electric motor 29. In the cylinder lock is also located a circuit board 26 provided with a
memory to identify the key and, in addition, to convey the electricity generated to the
electric means 5 if opening the cylinder lock is allowed on the basis of the identification

of the key. Figures 17 and 18 also show an example of an inner cylinder unit.

Figure 20 shows an example of a tumbler 4 located inside the inner cylinder 3. In
this example, the tumbler is a disc tumbler, but in the arrangement may also be used a
pin tumbler (Figure 21). On the circumference of the disc tumbler is at least one notch
33 for a tumbler bar 32 (Figures 1 and 2). The example of Fig. 3 also shows how the
electric motor 29 can be arranged to turn a lever 31 connected to the shaft 30 of the

electric motor.

The lever 31 can be moved from a so-called neutral position into a power
transmission position and vice versa. In the power transmission position, the tumbler 4
can be moved into an opening position, that is, in the example of Fig. 20, the lever 31 is
in the edge recess 33A of the central hole of the tumbler 4. Thus, turning the key also
causes the inner cylinder to turn. However, in a disc tumbler arrangement, the disc
tumbler 4 turns before the inner cylinder turns such that the notch 33 on the
circumference is at the tumbler bar 32. Figure 20 also shows the channel 6 in the

control unit 28.

Figure 21 shows an example of a solution according to the invention using a pin
tumbler. In this solution, the pin tumbler 4A prevents the turning of the inner cylinder 3A
with respect to the body 2A in the locking position. The pin tumbler is located both in
the notch 211 in the body and in a corresponding notch in the inner cylinder. The pin
tumbler consists of two parts, which a spring 212 positioned in the notch 211 in the
body pushes towards the inner cylinder 3A. The electric motor 29 located in
conjunction with the inner cylinder 3A can be arranged to turn the lever 31 connected
to the shaft 30 of the electric motor. The turning lever is able to guide the interface
between the two parts of the pin tumbler to the border between the inner cylinder 3A
and the body 2A, whereby the pin tumbler does not prevent the inner cylinder from

being turned with respect to the body. Figure 21 shows this type of a situation, that is,
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where the pin tumbler is guided into the opening position by means of the electric

motor 29. Figure 20 also shows the channel 6 in the inner cylinder/in its control unit 28.

In addition to a pin tumbler and a disc tumbler, it is also possible to implement other
types of structures. The movement of the tumbler bar towards the centre of the cylinder
lock can also be restricted or allowed, for example, by means of a separate
lever/levers, which are not described in greater detail in this text. The tumbler is,
therefore, not limited only to a disc or pin tumbler, but may also be some other

embodiment.

Figures 1 and 2 also show that the cylinder lock comprises a rear part 36 which is
connected in a non-turning manner to the inner cylinder 3. In the embodiment shown in
the figures, the inner cylinder unit 2 also comprises a return tumbler disc 34 between
the inner cylinder unit and the rear part 36 for returning the tumbler disc 4 to the normal
position when the key is tured into the normal position. In the normal position, the key
can be pulled out of the cylinder lock (and also be inserted into the lock). In both the pin
tumbler embodiment and the disc tumbler embodiment, the electric means are guided
into the neutral position, that is, the position in which the electric means do not guide
the tumbler into the opening position or to be moved into the opening position, at the

latest when the key has just been pulled out of the cylinder lock.

Figures 5 to 9 also show different embodiments of the generator module. The
transmission parts 12 of the generator module 9 comprise shafts 13, 14. The generator
module 9 may also comprise at least one double-flange pin 15 in some embodiments.
The support plates 16A, 16B have holes 17 for the generator shaft system 10, the
shafts 13, 14 and also for a possible flange pin or pins 15 or other types of pins. The
mutual locations of the said holes 17 in both plates is predetermined. The double-
flange pin 15 is located between the support plates 16A, 16B, while the flanges of the
flange pin are against the support plates. The shafts 13, 14 and at least one flange pin
15 fix the support plates 16A, 16B to one another. From the examples can be seen that

one of the said plates 16A, 16B may be smaller.

The said holes 17 in both plates have been made with a precision tool. The mutual
locations of these holes are precise, and the shafts and flange pins can be placed
precisely in the holes. Figures 3 and 5 show in dotted lines the distances between the

holes 17, the distances thus also being precise.

Some generator module 9 embodiments may have at least one single-flange pin
which acts as a shaft 13, 14 or a separate fixing pin between the plates. Double-flange
and single-flange pins make the structure more robust. A more robust structure keeps

its shape better and is, therefore, more durable and long-lasting. The precise mutual
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locations of the parts also keep better despite aging and wear.

The shafts 13, 14 and the flanged pins (the double-flange pin or the single-flange
pin) may be laser-welded or pressed to the said plates. One of the said plates 16A,
16B may be smaller, as shown in the examples in the figures. The shafts of the
transmission parts are provided with gears 13A, 14A, which are between the plates
16A, 16B. There are at least two transmission part shafts. Both the size of the plates
and the number of shafts are arranged as desired to make the generator module 9

suitable for the cylinder lock.

The cylinder lock according to the invention also includes a key channel module 19
with a key channel 20 and an opening 21 from its side surface 20A into the key
channel. Figures 10 to 12 show an example of a key channel module. The side surface
forms a mainly planar surface against the generator module 9. The key channel 20 and
the channel 6 inside the inner cylinder are located on the same axis, thus forming a
joint channel 20, 6. It should, however, be noted that the axes of the key channel 20
and the channel 6 may also be misaligned, for example, because the channels are
asymmetrical in different ways but still form a joint channel. A part of the channel axis
11 is positioned in the key channel module opening 21 and extends into the key
channel 20. The channel axis 11 comprises a gearwheel 22 which is in the key channel
20. In this way, the channel axis is arranged to rotate by the movement of the key 8
inserted in the cylinder lock in the example embodiment described above. In the key

channel module may be a space 35 for an electric motor 29.

The key channel module 19 may be made of one, two or even more parts. The parts

may be, for example, laser-welded together if the module is made of at least two parts.

As shown in the example of Figs 10 to 12, the key channel module 19 may be
asymmetrical with respect to the key channel, such that the key channel is located in
the key channel module 19, closer to side 20A on the generator module 9 side. On the
other side of the key channel module may further be positioned a circuit board 26
provided with a memory for identifying the key and, in addition, to convey the electricity
generated to the electric means 5 if opening the cylinder lock is allowed on the basis of

the identification of the key.

The cylinder lock comprises at least one curved protective cover 24A, between
which protective cover and the key channel module 19 are located the channel axis 11

the transmission parts 12, the generator shaft system 10 and the generator 7.

In one embodiment, the cylinder lock comprises curved protective covers 24A, 24B,
between which the generator module 9 and the key channel module 19 are located.

Between the protective covers may also be located a circuit board 26. The protective
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covers form sliding support surfaces 25 with respect to the body 1. The support
surfaces and the curved outer surface of the inner cylinder form a convergent curved
surface area. The edges 19A of the key channel module 19 may further be curved,

thus corresponding to the curvature of the outer surface of the inner cylinder.

The protective cover or protective covers may, therefore, be curved but they may
also be of a different shape in order to protect the part/parts positioned under the

protective cover/covers.

The installed generator module 9 is connected to the front shield 27 at the front part
of the cylinder lock, the inner cylinder 3 and the key channel module 19. Figures 15
and 16 show an example of a front shield. The key channel module 19 includes a key
channel 20 and an opening 21 from its side surface 20A into the key channel for the
channel axis 11 part, as was already described above. The movement of the key is,
therefore, transmitted to the channel axis and further through the transmission parts 12
to the generator 7. The generator thus generates electricity from the movement of the
key. In the key channel module opening 21 is, therefore, positioned a part of the
channel axis 11 which extends into the key channel 20. The channel axis 11 may
comprise a gearwheel 22 which is in the key channel 20 and arranged to rotate by the
movement of the key 8 inserted in the cylinder lock. The channel axis rotates also

when the key is pulled out, thus causing also the generator to rotate.

In the embodiment shown, the cylinder lock comprises a toothed bar 23 which the
key pushes when the key is inserted in the cylinder lock. Figures 13 and 14 show an
example of a toothed bar. The toothed bar is located in the joint channel (20, 6) formed
by the key channel and the channel (6) inside the inner cylinder. The toothed bar is
also spring-loaded towards the front part 1A of the cylinder lock. The toothing of the
toothed bar is against the gearwheel. Thus, the toothed bar 23 is in power transmission

connection with the gearwheel 22 of the channel axis.

When the key is taken out of the cylinder lock, the spring/spring assembly in the
cylinder lock pushes the toothed bar towards the front shield 27 of the cylinder lock.
The front shield may consist of several parts. In an alternative embodiment, it may also
be possible for the key to have a toothed section which settles against the gearwheel
22 when inserted, whereupon the movement of the key rotates the channel axis to
produce electricity. As can be noted, electricity may also be generated when the key is

pulled out of the cylinder lock.

As stated above, the cylinder lock comprises a rear part 36 which is connected in a
non-turning manner to the inner cylinder 3. The rear part is located at the rear end 1B

of the cylinder lock. The rear part may be provided with a pin 37 extending to the said
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joint channel 6, 20. The toothed bar 23 has a hole 38 for the pin, and around the pin is
at least one spring 39 for pushing the toothed bar towards the front part 1A of the
cylinder lock. In this way, the movement of the toothed bar is more controlled. Figures

1 and 2 also show the rings used for fastening at the back of the rear part.

The front shield 27 of the cylinder lock may include a sensing pin 40 to indicate the
normal position of the key. The key channel module may further be provided with a
retainer ball 41 for keeping the key 8 inserted in the cylinder lock in the cylinder lock
before pulling the key out of the cylinder lock. This type of an embodiment is shown in

figure 19.

It is also practical to have attachment surfaces/points in the key channel module for
attaching the generator module, the circuit board, the protective covers, the front shield
and the cylinder unit, and, correspondingly, the generator module, circuit board,
protective covers, front shield and cylinder unit may have a counter-attachment

surfaces/points.

Figure 22 shows an exploded view of an example of another cylinder lock 100
according to the invention and figure 23 shows some parts of this embodiment in

greater detail.

The cylinder lock 100 comprises a body 1 and, inside it, an inner cylinder unit 2
which is provided with an inner cylinder 3, a tumbler 4 and electric means 5. The
electric means allow the tumbler 4 to be guided from the locking position to the opening
position. The tumbler 4 prevents the turning of the inner cylinder 3 with respect to the
body 1 in the locking position and allows the inner cylinder to be turned with respect to
the body in the opening position. Figure 20 shows a disc tumbler 4 and figure 21 a pin
tumbler 4A. Inside the inner cylinder is further a channel 6. Figures 17 and 18 show the

inner cylinder unit from different angles also in this embodiment of Fig. 22.

The cylinder lock also comprises a generator 7 for generating electricity from the
movement of the key 8 inserted in the cylinder lock. The electricity generated is used
for identifying the key 8, and the electricity generated is further used in the electric
means 5 if opening the cylinder lock 100 is allowed on the basis of the identification of
the key. The cylinder lock also comprises generator shaft system 10 in connection with
the generator 7. The cylinder lock also comprises a channel axis 11 and transmission
parts 12 from the channel axis to the generator. The channel axis 11 is arranged to
rotate by the movement of the key 8 inserted in the cylinder lock. The inner cylinder
unit 2 has a control unit 28 which comprises the said channel 6 and is provided with the
said electric means 5. The control unit is also arranged to turn with respect to the inner

cylinder 3. The electric means may be, for example, an electric motor 29.
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The cylinder lock also comprises a key channel module 19 with a key channel 20
and an opening 21 from its side surface 20A into the key channel. On the side surface
of the key channel module are recess formations 180 for the channel axis, the

transmission parts, the generator shaft system and/or the generator.

The key channel 20 and the channel 6 inside the inner cylinder are positioned on the
same axis and thus form a joint channel 20, 6 in which the key channel module
opening 21 is positioned a part of the channel axis 11, which extends into the key
channel 20. The channel axis 11 comprises a gearwheel 22 which is in the key channel

2 and arranged to rotate by the movement of the key 8 inserted in the cylinder lock.

The generator shaft system 10, the channel axis 11, the transmission parts 12 and
the key channel module 19 are, therefore, connected to the inner cylinder 3 such that

they are arranged to turn with the inner cylinder.

In the cylinder lock is also located a circuit board 26 provided with a memory for
identifying the key, and also for conveying the electricity generated to the electric
means 5 if opening the cylinder lock is allowed on the basis of the identification of the

key.

The cylinder lock also comprises at least one curved protective cover 24A, between
which protective cover and the key channel module 19 are located the channel axis 11,

the transmission parts 12, the generator shaft system 10 and the generator 7.

In one embodiment, the cylinder lock comprises curved protective covers 24AA,
24B, between which the channel axis 11, the transmission parts 12, the generator shaft
system 10 and the generator 7, as well as the key channel module 19 and the circuit
board 26 are located, the protective covers forming sliding support surfaces 25 with
respect to the body 1, and the support surfaces 25 and the outer surfaces of the inner
cylinder forming a convergent curved surface area, and which second protective cover
comprises second recess formations 170 for the channel axis 11, the transmission
parts 12, the generator shaft system 10 and/or the generator. As already mentioned
above, the protective cover/protective covers may be curved or also of a different

shape.

Figure 24 shows the embodiment of Fig. 22 when partly assembled, and figure 25
when completely assembled. As can be seen from the figures, the generator 7 may be
preassembled with other parts (the key channel module, the circuit board) between the
protective covers 24AA, 24B and connected in conjunction with the inner cylinder. No
changes are necessarily required in the body 1. If the code of the key 8 inserted in the
cylinder lock is correct, the inner cylinder 3 and the generator and the other parts

between the protective covers are able to turn with respect to the body when the
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cylinder lock is opened.

Figures 20 and 21 show an embodiment with a pin tumbler and an embodiment with

a disc tumbler which are also applicable to the cylinder lock in the example of Fig. 22.

Figure 22 also shows that the cylinder lock comprises a rear part 36 which is
connected in a non-turning manner to the inner cylinder 3. In the embodiment shown in
the figures, the inner cylinder unit 2 also comprises a return tumbler disc 34 between
the inner cylinder unit and the rear part 36 for returning the tumbler disc 4 into the
normal position when the key is turned into the normal position. In the normal position,
the key may be pulled out of the cylinder lock (and also inserted in the lock). In both the
pin tumbler embodiment and the disc tumbler embodiment or other embodiment, the
electric means are guided into neutral, that is, to a position in which the electric means
do not guide the tumbler into the opening position, or to be moved into the opening

position, at the latest when the key has just been pulled out of the cylinder lock.

Figure 22 shows that the transmission parts 12 comprise shafts 13, 14. The shafts
of the transmission parts are provided with gears 13A, 14A. There are at least two
transmission part shafts. The number of shafts is arranged as desired to fit the cylinder

lock.

The cylinder lock of Fig. 22 also includes a key channel module 19 with a key
channel 20 and an opening 21 from its side surface 20A into the key channel. The side
surface has recess formations 180 for the channel axis 11, the transmission parts 12,

the generator shaft system 10 and/or the generator 7.

The key channel 20 and the channel 6 inside the inner cylinder are positioned on the
same axis, thus forming a joint channel 20, 6. In the key channel module opening 21 is
positioned a part of the channel axis 11, which extends into the key channel 20. The
channel axis comprises a gearwheel 22 which is in the key channel 20. In this way, the
channel axis is arranged to rotate by the movement of the key 8 inserted in the cylinder
lock in the example embodiment described above. The key channel module may have

a space 35 for an electric motor 29.

On the other side of the key channel module may further be located a circuit board
26 provided with a memory for identifying the key, and also for conveying the electricity
generated to the electric means 5, if opening the cylinder lock is allowed on the basis of

the identification of the key.

The cylinder lock also comprises at least one curved protective cover 24A, between
which protective cover and the key channel module 19 are located the channel axis 11,

the transmission parts 12, the generator shaft system 10 and the generator 7.
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In one potential embodiment, the cylinder lock comprises curved protective covers
24AA, 24B, between which the generator 7 and the key channel module 19 are
located. The circuit board 26 may also be located between the protective covers. The
protective covers form sliding support surfaces 25 with respect to the body 1. The
support surfaces 25 and the curved outer surface of the inner cylinder form a
convergent curved surface area. In addition, the edges 19A of the key channel module
19 may be curved, thus corresponding to the curvature of the outer surface of the inner

cylinder.

The installed generator 7 and the other parts between the protective covers are
connected to the front shield 27 at the front part of the cylinder lock and to the inner
cylinder 3. Figures 15 and 16 show an example of a front shield. As can be seen, the
front shield 27 may be assembled of several parts. The key channel module 19
includes a key channel 20 and an opening 21 from its side surface 20AA into the key
channel for the channel axis 11 part, as already mentioned above. The movement of
the key is, therefore, transmitted to the channel axis and further through the
transmission parts 12 to the generator 7. The generator thus generates electricity from
the movement of the key. When assembled, in the key channel module opening 21 is,
therefore, positioned a part of the channel axis 11 which extends into the key channel
20. The channel axis 11 may comprise a gearwheel 22 which is in the key channel 20
and arranged to rotate by the movement of the key 8 inserted in the cylinder lock. The
channel axis rotates also when the key is pulled out, thus causing also the generator to

turn.

Also in this embodiment, the cylinder lock comprises a toothed bar 23 which the key
pushes when the key is inserted in the cylinder lock, as described above. Figures 13
and 14 show a toothed bar also for this embodiment. The key is removed from the
cylinder lock as described above. Also in the embodiment of Fig. 22, it may be possible
that the key has a toothed section which settles against the gearwheel 22 when
inserted. The embodiment of Fig. 22 comprises a similar rear part 36 as the
embodiment of Fig. 1. The structures of the front shield 27, the attachment
surfaces/points and counter-attachment surfaces/points described above may also

correspond to each other in both of the embodiments described above.

The solution according to the invention makes it possible to fit a generator to be
connected to an inner cylinder such that the parts in conjunction with the generator,
including the protective covers, form a cylindrical structure. This cylindrical structure
can, in turn, be connected to the inner cylinder unit of the cylinder lock, such that it
rotates either with the inner cylinder (such as the pin tumbler embodiments) and/or with

the control unit 28 of the inner cylinder unit (such as the disc tumbler embodiments).
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The structure can also be connected to the front shield 27 and also fits inside the
cylinder lock body 1, where it is able to turn with the inner cylinder with respect to the
body when the tumbler (for example, a disc tumbler or a pin tumbler) of the inner
cylinder unit does not prevent the turning. The structure according to the invention is,
therefore, applicable for use in cylindrical lock bodies 1 and, in practice, no major, or
any, modifications need to be made in the body 1. Due to this, the invention is

applicable to various cylinder lock types and is relatively cost-effective to manufacture.

In addition, the solution according to the invention allows sheet-like structures to be
fitted together to form a cylindrical structure. This cylindrical structure can, in turn, be
connected to the inner cylinder unit of the cylinder lock such that it rotates either with
the inner cylinder (such as the pin tumbler embodiments) and/or with the control unit 28
of the inner cylinder unit (such as the disc tumbler embodiments). The cylindrical
structure made of sheet-like structures can also be connected to the front shield and
also fits inside the cylinder lock body 1, where it is able to turn with the inner cylinder
with respect to the body when the tumbler (for example, a disc tumbler or a pin
tumbler) of the inner cylinder unit does not prevent the turning. The structure according
to the invention is, therefore, applicable for use in cylindrical lock bodies 1 and, in
practice, no major, or any, modifications need to be made in the body 1. This type of
structure is also well suited for use in different cylinder lock types (e.g. DIN cylinders or

Nordic cylinders).

The generator module according to the invention may be made, for example, in
advance, in which case the actual assembly stage of the cylinder lock is simpler and
quicker. In addition, manufacturing the generator module with small tolerances to
achieve the precision requirements is simpler and cheaper than in earlier solutions.
When the generator module is made to meet the precision requirements, for the other
parts of the cylinder lock the precision requirements may be lower, thus reducing
manufacturing costs. Furthermore, the generator module can be connected to the inner
cylinder in such a way that it rotates with the inner cylinder when the lock cylinder is
opened with a key. This type of structure is, in addition suitable for use with different

lock cylinder types.

In the light of the above examples, it is obvious that the embodiment according to
the invention can be achieved in many ways. It is clear that the invention is not limited
merely to the examples disclosed in this text, but the invention may be implemented in
various embodiments. Any inventive embodiment can, therefore, be implemented

within the scope of the main claim.
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Claims

1. A cylinder lock (100), comprising a body (1) and, inside it, an inner cylinder unit
(2) provided with an inner cylinder (3), a tumbler (4) and electric means (5), which
electric means allow the tumbler (4) to be guided from a locking position into an
opening position, the tumbler (4) preventing the turning of the inner cylinder (3) with
respect to the body (1) in the locking position and allowing the inner cylinder to be
turned with respect to the body in the opening position, the inner cylinder having a

channel (6) inside it,

the cylinder lock comprising a generator (7) for generating electricity to the cylinder
lock from the movement of a key (8) inserted in the cylinder lock, the electricity
generated being used to identify the key (8), and the electricity generated also being
used in the electric means (5) if opening the cylinder lock (100) is allowed on the basis

of the identification of the key, characterised in that

the cylinder lock comprises, in connection with the generator (7), generator shaft
system (10), a channel axis (11) and transmission parts (12) from the channel axis to
the generator, and a key channel module (19) with a key channel (20) and an opening
(21) from its side surface (20A) into the key channel, the key channel (20) and the
channel (6) inside the inner cylinder forming a joint channel (20, 6), in which key
channel module opening (21) is positioned a part of the channel axis (11), which
extends into the key channel (20), and which channel axis (11) comprises a gearwheel
(22) which is in the key channel (20) and arranged to rotate by the movement of the

key (8) inserted in the cylinder lock,

the generator shaft system (10), the channel axis (11), the transmission parts (12)
and the key channel module (19) beingin connection with the inner cylinder (3) such

that they are arranged to turn with the inner cylinder,

and the cylinder lock comprises a circuit board (26) provided with a memory for
identifying the key, and also for conveying the electricity generated to the electric
means (5) if opening the cylinder lock is allowed on the basis of the identification of the

key,

and which cylinder lock comprises at least one protective cover (24A), between
which protective cover and the key channel module (19) are located the channel axis

(11), the transmission parts (12), the generator shaft system (10) and the generator (7).

2. A cylinder lock according to claim 1, characterised in that it comprises a
generator module (9) which comprises the said generator and two support plates (16A,

16B), between which the generator (7), the transmission parts (12), the generator shaft



10

15

20

25

30

35

WO 2018/185360 15 PCT/FI2017/050239

system (10) and the channel axis (11) are at least partly located, and in at least one of
the support plates is a hole (18) for the channel axis, and the channel axis (11) is
positioned through the hole (18) intended for it such that a part of the channel axis is
between the support plates and a part on the opposite side of one of the support

plates,

and the side surface of the key channel module (9) forms a mainly planar surface
against the generator module (9), and which generator module is between curved

protective covers.

3. A cylinder lock according to claim 2, characterised in that transmission parts (12)
of the generator module (9) comprise shafts (13, 14), and the generator module (9)
also comprises at least one double-flange pin (15), and which support plates (16A,
16B) have holes (17) for the generator shaft system (10), the shafts (13, 14) and for at
least one flange pin (15), the mutual location of the said holes (17) in both plates being
predetermined, and the flange pin (15) is located between the support plates (16A,
16B), while the flanges of the flange pin are against the support plate, the axles (13,
14) and at least one flange pin (15) fixing the support plates (16A, 16B) to one another.

4. A cylinder lock according to claim 2 or 3, characterised in that the said holes (17)

in both plates have been made with a precision tool.

5. A cylinder lock according to claim 3 or 4, characterised in that the generator
module (9) comprises at least one single-flange pin which acts as a shaft (13, 14) or a

separate fixing pin between the plates.

6. A cylinder lock according to claim 4 or 5, characterised in that the shafts (13, 14)

and at least one double-flanged pin (15) are laser-welded or pressed to the said plates.

7. A cylinder lock according to any of the claims 2 to 6, characterised in that one of
the said plates (16A, 16B) is smaller.

8. A cylinder lock according to any of the claims 2 to 7, characterised in that the
key channel module (19) is asymmetrical with respect to the key channel, such that the
key channel is located in the key channel module (19) closer to the side (20A) on the

generator module (9) side.

9. A cylinder lock according to any of the claims 2 to 8, characterised in that a
toothed bar (23) is located in the joint channel (20, 6) formed by the key channel and
the channel (6) inside the inner cylinder, the toothed bar being spring-loaded towards
the front part (1A) of the cylinder lock, the toothed bar (23) being in power transmission

connection with the gearwheel (22) of the channel axis.

10. A cylinder lock according to any of the claims 2 to 9, characterised in that at the
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front part of the cylinder lock is a front shield (27) which is connected to the key

channel module.

11. A cylinder lock according to any of the claims 2 to 10, characterised in that the
shafts of the transmission parts are provided with gears (13A, 14A), which are between
the plates (16A, 16B).

12. A cylinder lock according to claim 11, characterised in that there are at least

two shafts of the transmission parts.

13. A cylinder lock according to any of the claims 2 to 12, characterised in that the
inner cylinder unit includes a control unit (28) which comprises the said channel (6) and
is provided with the said electric means (5) and arranged to turn with respect to the

inner cylinder (3).

14. A cylinder lock according to claim 13, characterised in that the electric means
(5) is an electric motor (29) and its shaft (30), to which shaft is connected a lever (31)
which can be moved by the electric motor from the neutral position into a power
transmission position and vice versa, in which power transmission position the tumbler

(4) can be moved into the opening position.

15. A cylinder lock according to claim 14, characterised in that the cylinder lock
further comprises a tumbler bar (32), and the said tumbler (4) is a disc tumbler, on the

circumference of which is a notch (33) for the tumbler bar.

16. A cylinder lock according to claim 15, characterised in that the inner cylinder
unit (2) also comprises a return tumbler disc (34) for returning the tumbler disc to the

normal position when the key is turned into the normal position.

17. A cylinder lock according to any of the claims 2 to 12, characterised in that the
said tumbler is a pin tumbler (4A) and the electric means is an electric motor (29) and
its shaft (30), to which shaft is connected a lever (31) which can be moved from the
neutral position into a power transmission position and vice versa, in which power

transmission position the pin tumbler has moved into the opening position.

18. A cylinder lock according to any of the claims 2 to 17, characterised in that the
circuit board (26) is located on one side of the key channel module, between the

protective covers.

19. A cylinder lock according to any of the claims 2 to 18, characterised in that the
other side of the key channel module (19) towards the circuit board (26) is mainly

planar.

20. A cylinder lock according to claim 19, characterised in that the edges (19A) of
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the key channel module (19) are curved, corresponding to the curvature of the outer

surface of the inner cylinder.

21. A cylinder lock according to any of the claims 14 to 17, characterised in that the

key channel module has a space (35) for the electric motor (29).

22. A cylinder lock according to any of the claims 9 to 10, characterised in that the
cylinder lock comprises a rear part (36) which is connected in a non-turning manner to
the inner cylinder (3), and which rear part is provided with a pin (37) extending to the
said joint channel (6, 20), and which toothed bar (23) has a hole (38) for the pin and
around the pin is at least one spring (39) for pushing the toothed bar towards the front
part (1A) of the cylinder lock.

23. A cylinder lock according to any of the claims 2 to 22, characterised in that the

front shield has a sensing pin (40) to indicate the normal position of the key.

24. A cylinder lock according to any of the claims 2 to 23, characterised in that the
key channel module includes a retainer ball 41 for keeping the key (8) inserted in the

cylinder lock in the cylinder lock before pulling the key out of the cylinder lock.

25. A cylinder lock according to any of the claims 2 to 24, characterised in that the
key channel module has attachment surfaces/points for attaching the generator
module, the circuit board, the protective covers, the front shield and the cylinder unit;
and the generator module, circuit board, protective covers, front shield and cylinder unit

have counter-attachment surfaces/points.

26. A cylinder lock according to claim 1, characterised in that on the side surface
of the key channel module are recess formations (180) for the channel axis, the
transmission parts, the generator shaft system and/or the generator, and in which
second protective cover are second recess formations (170) for the channel axis (11),

the transmission parts (12), the generator shaft system (10) and/or the generator (7).

27. A cylinder lock according to claim 26, characterised in that the transmission
parts (12) comprise shafts (13, 14), which shafts are provided with gears (13A, 14A).

28. A cylinder lock according to any of the claims 26 to 27, characterised in that a
toothed bar (23) is located in the joint channel (20, 6) formed by the key channel and
the channel (6) inside the inner cylinder, the toothed bar being spring-loaded towards
the front part (1A) of the cylinder lock, the toothed bar (23) being in power transmission

connection with the gearwheel (22) of the channel axis.

29. A cylinder lock according to any of the claims 26 to 28, characterised in that at
the front part of the cylinder lock is a front shield (27) which is connected to the key

channel module.
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30. A cylinder lock according to any of the claims 26 to 29, characterised in that

there are at least two shafts of the transmission parts shafts.

31. A cylinder lock according to any of the claims 26 to 30, characterised in that the
inner cylinder unit includes a control unit (28) which comprises the said channel (6) and
is provided with the said electric means (5) and arranged to turn with respect to the

inner cylinder (3).

32. A cylinder lock according to claim 31, characterised in that the electric means
(5) is an electric motor (29) and its shaft (30), to which shaft is connected a lever (31)
which can be moved by the electric motor from the neutral position into a power
transmission position and vice versa, in which power transmission position the tumbler

(4) can be moved into the opening position.

33. A cylinder lock according to claim 32, characterised in that the cylinder lock
further comprises a tumbler bar (32), and the said tumbler (4) is a disc tumbler, on the

circumference of which is a notch (33) for the tumbler bar.

34. A cylinder lock according to claim 33, characterised in that the inner cylinder
unit (2) also comprises a return tumbler disc (34) for returning the tumbler disc to the

normal position when the key is turned into the normal position.

35. A cylinder lock according to any of the claims 26 to 30, characterised in that the
said tumbler is a pin tumbler (4A) and the electric means is an electric motor (29) and
its shaft (30), to which shaft is connected a lever (31) which can be moved from the
neutral position into a power transmission position and vice versa, in which power

transmission position the pin tumbler has moved into the opening position.

36. A cylinder lock according to any of the claims 26 to 35, characterised in that the
circuit board (26) is located on the other side of the key channel module, the other side

towards the circuit board (26) being mainly planar.

37. A cylinder lock according to claim 36, characterised in that the edges (19A) of
the key channel module (19) are curved, corresponding to the curvature of the outer

surface of the inner cylinder.

38. A cylinder lock according to any of the claims 32 to 35, characterised in that the

key channel module has a space (35) for the electric motor (29).

39. A cylinder lock according to any of the claims 26 to 38, characterised in that the
cylinder lock comprises a rear part (36) which is connected in a non-turning manner to
the inner cylinder (3), and which rear part is provided with a pin (37) extending to the
said joint channel (6, 20), and which toothed bar (23) has a hole (38) for the pin, and

around the pin is at least one spring (39) for pushing the toothed bar towards the front
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part (1A) of the cylinder lock.

40. A cylinder lock according to any of the claims 26 to 39, characterised in that the

front shield has a sensing pin (40) to indicate the normal position of the key.

41. A cylinder lock according to any of the claims 26 to 40, characterised in that the
5 key channel module includes a retainer ball 41 for keeping the key (8) inserted in the

cylinder lock in the cylinder lock before pulling the key out of the cylinder lock.

42. A cylinder lock according to any of the claims 26 to 41, characterised in that the
key channel module has attachment surfaces/points for attaching the generator
module, the circuit board, the protective covers, the front shield and the cylinder unit;

10 and the circuit board, protective covers, front shield and cylinder unit have counter-

attachment surfaces/points.

43. A cylinder lock according to any of the claims 1 to 42, characterised in that the
cylinder lock also comprises a second protective cover (24B), between which protective
covers (24A, 24B) are located the channel axis (11), the transmission parts (12), the

15  generator shaft system (10) and the generator (7), as well as the key channel module
(19).

44, A cylinder lock according to claim 43, characterised in that the protective
covers form sliding support surfaces (25) with respect to the body (1), and the support
surfaces (25) and the outer surfaces of the inner cylinder form a convergent curved

20 surface area.
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