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Disc tumbler cylinder lock and key combination

Field of the invention

The invention refates to a disc tumbler cylinder lock and key combination, in which

the tumbler discs of the cylinder lock are rotatable by a key.

Prior art

In disc tumbler cylinder locks, rotatable tumbler discs are used to resolve a key-
specific code and open the lock. Inserting a key into a disc tumbler cylinder lock does
not yet cause the code to be resolved, rather it is the turning of the key that causes
turning of the tumbler discs according to the millings of the key and thus resolution of
the key code.

it has been observed that if a key is, for some reason, not fully inserted into a disc
twmbler cyhnder Iock then the tums of the key can, in this case, cause a very shght
turmng of the turmbler dises away from their common starting position. The starting
position means that the key can be inseﬁed into the cylinder lock. In the starting posi-
tion, the lock (cylinder lock) is also in the locked position. If some of the tumbler discs
have turned slightly from the starting position, then, in this case, inserting the key into
the lock does Anot go smoothly, it will instead be experienced as difficult or impossible.
The key will have to be tuned several times from side to side in order to get the Key
fu!ly into the cyl;nder lock. To prevent this, disc tumbler cylinder locks are often pro-

_\.{lded with a rotatson fimiter.

A rotation izmlter is a mechanism, which prevents a key from tummg in a disc tum-
bler cylinder Iock if the key is not fully inserted into the cylinder. The rotation limiter
allows a key in a cylinder lock to be turned, when the key is fully inserted into the cyl-
inder. Patent publication FI 81429 presents a known rotation fimiter of a disc tumbler
cylinder lock. The rotation limiter comprises an annular frame and two limiter parts.
Both the frame and the limiter parts are disc-ike. The frame is attached to the inner
cylinder of the disc tumbler cylinder lock such that it is not able to rotaté. The annular
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frame surrounds the limiter parts. The key has grooves on both sides of the key at the
site of the rotation limiter. If the key is not fully inserted into the cylinder lock, then, if
an attempt is made to tum the key, the surface of its shaft keeps the limiter parts
against the recesses of the inner edge of the annular frame, wherein the key is not
able to rotate. The limiter parts are able to move towards the key, when it is fully in-
serted into the cylinder lock and it is rofated. Then the limiter parts move partially into
the grooves of the key and are released from the annular frame as the key is rotated.
The key can thus be tumed so that the tumbler discs can move into the correct posi-
tion for opening the lock. Then, the inner cylinder is able to tum as the key is further
turned. Patent publication FI 931349 presents a second rotation limiter having disc
structures. Additionally, there exist rotation limiters with more complicated structures,
such as balls and springs. The rotation fimiter also prevents removal of the key from
the lock cylinder other than in the starting position. The rotation limiter makes the disc

tumbler cylinder lock more functionally reliable.

Into the key canal (the canal, into which the key is inserted) of a disc tumbler cylin-
der lock is also often disposed a guide element, which is composed of two rails,
which settle against the sides of a key inserted into the cylinder lock. Also the guide
element prevents mixing of the disc pack as well as wearing of the key, as it quides
the key into the key canal in the desired position. The guide element is often con-

nected to the rotation limiter.

Although known rotation limiters are suitable for wide use in disc tumbler cylinder
locks, they, nonetheless, are not used in all types of cylinders. Current rotation limit-
ers are fitted on a case-by-case basis to given types of cylinder types, for example, to -
a disc tumbler lock cytinder, in which the inner cylinder forms a uniform ring with the
exception of a gap for the locking bar, or to a disc tumbler lock cylinder, in which the
inner cylinder is sectioned from a given sector. Additicnaiiy, constraints are perceived
in the production of a cylinder lock without a rotation limiter or as provided with a rota-

tion limiter.
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Brief description of the invention
Embodiments of the invention reduce/remove the problems of known art.

According to an aspect, there is provided a disc tumbler cylinder lock-key-
combination, the disc tumbler cylinder-lock of which combination comprises an outer
cylinder and, to be rotated inside it, an inner cylinder having a disc pack, which com-
prises tumbler discs provided with a central opening and a peripheral cavity, and
spacer discs, which spacer discs separate the tumbler discs from each other, and
central openings form a uniform canal having a guide element, which comprises two
rails, which inner cylinder further has rotation limiter disc means, which are in connec-
tion with the guide element, and a locking bar, which, when the lock is in the locked
position, is located partially in the groove in the outer cylinder and partially in the gap
in the inner cylinder, which tumbler discs are rotatable by the key of the combination
info a position, in which the peripheral cavities are at the site of the gap of the inner
cylinder forming a uniform groove, into which the locking bar is able to move by the
rotation of the key, characterized in that the limiter disc means are composed of a
frame piece and a limiter piece, which frame piece is an annular disc having an open-
ing in the middle of the disc, which opening extends up to the border of the disc wid-
ening towards the border and to the wider portion of the opening, on the side of said
border, is disposed a limiter piece, and on the bottom of which opening is additionally
a recess for the first rail of the guide element, and the first side of the opening forming
a sliding surface, along which the limiter piece is able to slide as the key is rotated
from the locked position of the lock, which limiter piece comprises a first projection, a
second projection and a third projection, the third projection being towards the bottom
of the opening of the frame piece, the second projection being in the opposite direc-
tion as the third projection, and the first projection being transversely away from the
third and second projections, between which third and first projections is a recess for
the second rail of the guide element, the border surface of the second projection be-
ing wider than the width of the gap of the inner cylinder and each side edge of the
end of the third projection being bevelled, on the inner surface of which inner cylinder
is a recess at the site of the rotation limiter disc means for the second projection of
the limiter piece, and which key has at least one bevel-edged cavity for the end of the
third projection, the gradient of the bevelled edge corresponding to the gradient of the
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bevelled side edges of the third projection, the limiter piece and frame piece being
rotatable in relation to the inner cylinder as the key is rotated.

In a solution according to the invention, rotation limiting means are arranged to be
rotated by a key, wherein the rotation limiter parts have no pieces non-rotatably at-
tached to the inner cylinder. The disc tumbler cylinder lock of a disc tumbler cylinder
lock-key-combination according to the invention comprises limiter disc means 10,
which are composed of a frame piece 10B and a limiter piece 10A. The frame piece
10B is a circular disc having an opening 53 in the middie of the disc. The opening ex-
tends up to the border 52 of the disc widening towards the border, and to the portion
on the side of said border 52 is disposed a limiter piece 10A (Fig. 2 and 3), and the
other side 214B of the opening 53 forms a sliding surface, along which the limiter
piece is able to slide as the key 11 is rotated from the locked position of the lock.

The limiter piece 10A comprises a first projection 212, a second projection 26 and
a third projection 29. The third projection is towards the bottom 53A of the opening 53
of the frame piece, the second projection 26 is in the opposite direction as the third
projection 29, and the first projection 212 is transversely away from the third 29 and
second 26 projections. The border surface 27 of the second projection 26 is wider
than the width of the gap 21 of the inner cylinder. Each edge side of the end 29E of
the third projection 29 is bevelled 29A, 298, 29D.

On the bottom 53A of the opening 53 of the frame piece is additionally a recess
211 for the second rail 8A of the guide element, and between the third and first pro-
jections of the limiter piece is a recess 28 for the second rail 8B of the guide element.

On the inner surface 62 of the inner cylinder 1 is a recess 25 at the site of the lim-
iter disc means 10 for the second projection 26 of the limiter piece 10A. The key 11
has at least one bevel-edged cavity 12 for the end 29E of the third projection. The
gradient of the bevelled edge 12A of the cavity corresponds to the gradient of the
bevelled edge sides 29A, 29B, 29D of the third projection 29. The limiter piece 10A
and the frame piece 10B are rotatable in relation to the inner cylinder 1 as the key is
rotated, wherein the end 29E of the limiter piece slides into the cavity of the key, and
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the second projection 26 of the limiter piece moves away from the recess 25 of the

inner cylinder.

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 key and cylinder lock combination according
to the invention with the parts of the cylinder separate,

Fig. 2 shows a cross-section of the example of Fig. 1 with the key in the
starting position at the site of the rotation limiting means,

Fig. 3 shows a cross-section of the example of Fig. 1 with the key as rotat-
ed at the site of the rotation limiting means,

Fig. 4 shows an example of a limiter piece of a rofation limiter means ac-
cording fo the invention,

Fig. 5 shows an example of a frame piece of a rotation limiter means ac-
cording to the invention,

Fig. 6 shows an example of an inner cylinder according to the invention,
and

Fig. 7 shows an example of a key according to the invention.

Description of the invention

Fig. 1 shows an exarmnple of a disc tumbler tock cylinder-key-combination accord-
ing to the invention. In the figure, the parts of the cylinder are separate to illustrate the
mutual placerment of the parts in retation to each other. The disc tumbler cylinder tock
of the combination comprises an outer cylinder 2 and an'inner cylinder 1 to be rotated
inside it. The inner cylinder comprises a casing portion 1A and a rear part 61. The
rear part can be combined, for example, into the bolt means of the lock body. The

outer cylinder can be combined, depending on the installation site, for example, into
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the door or other part. The structure of the outer cylinder also varies greatly due {o

the installation site.

The inner cylinder has a disc pack 3A, which comprises tumbler discs 3 provided
with a central opening 3C and a peripheral cavity 3B, and spacer discs 4. The spacer
discs separate the tumbler discs from each other. The central openings 3A of the
tumbler discs and spacer discs form a uniform canal, i.e. the part of the key canal
having the guide elernent 8. The guide element comprises two rails 8A, 8B. In this
embodiment, the rails are connected 1o each other from the ends on the side of the
bottom of the inner cylinder. The inner cylinder 1 further has rotation limiter disc
means 10, which are in connection with the guide element 8, and a locking bar 5,
which, when the lock is in the locked position, is located partially in the groove 2A in
the outer cylinder 2 and partially in the gap 21 in the inner cylinder 1. The groove of
the outer cylinder is shown in Figs. 2 and 3. The tumbler discs 3 can be rotated by
the key 11 of the combination info a position, in which the peripheral cavities 3B are
at the site of the gap 21 of the inner cylinder forming a uniform groove, into which the

locking bar 5 is able to move by the rotation of the key.

The limiter disc means 10 are composed of a frame piece 108 and a limiter piece
10A. Figs. 4 and 5 show a frame piece and a limiter piece. The frame piece 108 is a
circular disc having an opening 53 in the middle of the disc. The opening extends up
to the border 52 of the disc widening towards the border. To the wider portion of the
opening, on the side of said border 52, is disposed a limiter piece 10A, and at the bot-
tom 53A of the opening 53 is additionally a recess 211 for the first rail 8A of the guide
slemeant. The first side 214B of the opening 53 forms a sliding surface, along which
the limiter piece is able fo slide as the key 11 is rotated from the locked position, i.e.
from the starting position, of the lock.

The limiter piece 10A comprises a first projection 212, a second projection 26 and
a third projection 29. The third projection is fowards the botiom 53A of the opening 53
of the frame piece. The second projection 26 is in the opposite direction as the third
projection 29. The first projection 212 is transversely away from the third 29 and se-
cond 26 projections. Between the third and first orojections is a recess 28 for the se-
cond rail 8B of the guide element. The border surface 270f the second projection 26
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is wider than the width of the gap 21 of the inner cylinder. Each edge side of the end
29E of the third projection 29 is bevelled 29A, 29B, 28D, as is shown in Fig. 4.

On the inner surface 62 of the inner cylinder 1 is a recess 25 at the site of the lim-
iter disc means %O for the second projection 26 of the limiter piece 10A. When the
lock is in the locked position (F ig. 2), the second projection of the limiter piece is in
the recess 25. The key 11 has at least one bevel-edged cavity 12 for the end 29E of
the third projection 29. The gradient of the bevelled edge 12A of the cavity corre-
sponds to the gradient of the bevelled side edges 28A, 298, 29D of the third projec-
tion 29. The limiter piece 10A and frame piece 108 can be rotated in relation o the
inner cylinder 1 as the key is rotated. As the key is rotated, the limiter piéce slides to-
wards the key such that the end 29E of the third projection goes into the cavity 12 of
the key, and the seéand préjeciion 26 moves away from the recess 25 of the inner
cylinder. Due to this, rotation of the key can continue, wherein also the limiter piece
and the frame piece rolate along with the key (Fig. 3). Because the border surface 27
of the second projection 26 is wider than the width of the gap 21 of the inner cylinder,
the second projection does not move into the gap 21, but instead is able to move

over the gap.

From Fig. 1 is also seen the miliings 11B of the shaft 11A of the key, which form
the code of the key, using which the tumbler discs can be arranged fo open the lock. |
The key is rotated from the leaf 11C of the key. Additionally, the lock cylinder may
have a separate transmission disc 6 and a spring disc 7, which, as needed, assists in
holding together the disc pack 3A.The shape of the spring disc of Fig. 1 corresponds
to the shape of the spacer disc 4, but, additionally, it is slightly curved to create spring
characteristics. Additionally, the inner cylinder can comprise a profile disc 9, the key
opening profile of which corresponds to the profile of the key 11. The profile disc can,
at the same time, also be a so-called rising zero twmbler disc, which is used to move
the locking bar partially into the groove 21 of the outer cylinder, when the key is

turned towards the starling position in order o lock the lock (Jock cylinder).

in the embodiment of the example of Fig. 1, the casing 1A of the inner cylinder 1
comprises a section 22 on a given sector, and the tumbler discs 3 are provided with a
peripheral projection 3D. The peripheral projections 3D are located inside the seclion
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limiting the rotation of the tumbler discs 3 in relation to the inner cylinder 1. Thus, the
starting position of the lock cylinder and key is clearly to be observed, as the key
cannot be tumed in this position inte another "wrong” direction. The sector formed by
the border 52 of the frame piece 10B of the disc rotation limiting means 10 of the em-
bodiment in Fig. 1 is larger than the sector formed by the section 22 of the inner cyl-
inder. Due to this, the frame piece remains in the inner cylinder regardless of the po-
sition of the key 11. Fig. 6 shows more clearly the inner cylinder 1, and the section of
its casing. The ends 23, 24 of the section limit the rotating of the tumbler discs in rela-
tion to the inner cylinder. The bottom 26A of the recess is planar corresponding to the
shape of the border of the second projection 26 of the limiter piece. The direction of
the axis of the cylinder is marked by the letter A.

Irt inner cylinder types without a section of the casing, so-called retum bars are of-
ten used to limit the rotating of the tumbler discs in relation 1o the inner cylinder. Disc
rotation limiting means according to the invention can be used also in inner cylinder

types, as also in other inner cylinder types having a uniform casing (no section).

Fig. 2 shows a section of the example of Fig. 1 at the site of the rotation limiter,
when the Key is in the starting position and the cylinder lock is in the locked position.
The second projection 26 of the limiter piece is in the recess 25 of the inner surface of
the Inner cylinder 1. Fig. 3 shows a situation, in which the key is rotated into such a
position, in which the rotating of the key has moved the locking bar 5 away from the
groove of the outer cylinder into the uniform groove formed by the tumbler discs,
spacer discs and possible other discs in the inner cylinder. Also the frame piece 108
of the rotation limiting means, shown in Fig. 3, comprises a locking bar recess 214A
on the side of the border 52 of the frame piece, into which the locking bar is able to

partially move.

Figs. 4 and 5 show a frame piece 10B and & limiter piece 10A. On the side of the
first side 2148 of the opening 53 of the frame piece is & first projection 214 of ihe
frame piece and on the side of the other side 213B a second projection 213 of the
frame piece. At the end 51 of the first projection 214 is above said locking bar recess |
214A on the side of the border 52 of the frame piece.
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The side 41 on the side of the border of the third projection 29 of the limiter piece
10A is a counter sliding surface against the sliding surface formed by the first side
2148 of the opening 53 of the frame piece 10B. The side 212C on the border side of
the first projection 212 of the limiter piece 10A is a curved support surface against the
inner surface 62 of the inner cylindar 1. The ends 27A of the border of the second
projection 26 can be shaped as curved in the manner shown in the figures, wherein
the second projection moves smoothly over the gap 21 of the inner cylinder as the
key is rotated. Thus, the second projection does not then become tangled in the
graove 21. The surface 42 on the side of the opening 53 of the frame plece of the first
projection 212 comprises a canal surface towards the bottom 53A of the opening.
This surface is against the side of the key as the key is rotated, as is shown in Fig. 3.
Additionally, the surface on the side of the opening 53 of the frame plece of the first
projection 212 of the limiter piece can comprisée a bevelled surface 212A. If in the end
of the second projection 213 of the frame piece is a corresponding bevelied surface
213A, it is practical to arrange it towards the bevelled surfacs. If dimensioning of the
frame piece and limiter plece is precise, the bevelled surface and the corresponding -
bevelled surface contact each other as the key is rotated, wherein the coresponding
surface forms an additional support surface to the limiter piece. The edges of the
sides of the limiter piece 10A can also be rounded, as is shown in Fig. 4.

The profiles of the recesses 211, 28 of the frame piece 10A and the limiter piece
108 correspond to the profiles of the rails 8A, 8B of the guide slement. From Figs. 2
and 3 is seen, how the rails seffle in the recesses 211, 28 of the frame piece and the
limiter piece and support them. The profiles of the rails can be different. As can be
cbserved from the example of Fig. 1, the thickness of the frame piece- and limiter
piece discs 108, 10A can be greater than the thickness of an individual tumbler disc
3. Thus, it is possible to achieve additional solidity, durability and functional reliability

in the functioning of the rotation limiter means.

Especially in such an embodiment, in which are used rotation limiting means 10
thicker than the tumbler discs, the cavity of the key 11 is longer in the direction of the
shaft 11A of the key than In relation to the shaft of the key in the transverse direction.
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The bottom 12C of the cavity of the key 11 and the surface 29C of the end of the
third projection 29 can be planar. If the depth of the cavity of the key 11 is greater
than the reach of the third projection 29 into the cavity 12 of the key, the end 29E of
the third projection does not contact the bottom of the cavity, instead contact is on the
bevelled edge of the cavity. To the bottom of the cavity can thus remain space in the
manner shown in Fig. 3, which also partially creates functional refiability, because dirt
that may have collected fo the bottom of the cavity hence does not hinder the coop-
erative functioning of the key and the limiter piece. The gradient angle of the edges
124 of the cavity of the key 11 and the bevelled side edges 294, 298, 28D of the
third projection 29 s, for example, 45 degrees or approximately 45 degrees.

Fig. 7 shows a key 11 of a disc tumbler cylinder lock-key-combination, from a
viewing angle, from which is clearly seen the cavity 12 and its bevelled edge 12A. In
the example of the figure, the cavily is oblong in the direction of the shaft of the key
forming an oval. The bevelled edge transmits the force rotating the key to the bev-
elied side edges of the end of the third projection 29 of the fimiter piece, as can be
observed from Fig. 3. When the gradient angle of the bevelled edge and bevelled
side edges is the same or at least close to each otheér, wearing of the cavity' of the key
and the third projection of the limiter piece can be decreased. Wearing occurs not on-
ly in connection with the rotation of the key but also as the key is pulled out from the
lock cylinder, wherein the bevelled edge of the cavity 12 of the key pushes the limiter
piece towards the inner cylinder 1 such that the second projection 26 of the limiter
piece moves into the recass 25 of the inner surface of the inner cylinder. In known
disc rotation limiters, the side edges of the limiter parts and the edges of the cavities

wear a relatively great deal.

Waaring of the end of the shaft of the key and the limiter piece can also occur as
the key is inserted, if the limiter piece 10A has been able to move slightly, for exam-
ple, due to exterior vibration. When wearing is less, the cooperative functioning of the
limiter piece and the key remains more functionally reliable for a longer period of time.
If the depth of the cavity 12 is such that the end 28E of the third projection of the Iim-
iter plece forms a contact with the bottom 12C of the cavily, i and the end of the pro-
jection also participate in transmitting forces between the key and the limiter piece. If
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the key is not produced as symmetric {i.e. the key cannot be inserted into the lock cyl-
inder also upside down thus changing its position 180 degrees), one cavity 12 is ade-
quate. In symmetric solutions, such as in the example of the figures, there are two

cavities.

As was said above, a two-part disc rotation limiter is suitable for use also in inner
cylinders without & section of the casing for the tumbler discs. A two-part disc rotation
fimiter is also excellently suited for the produciion of different lock cylinder versions. If
a rotation fimiter is not needed due to the requirements of the usage site, it does not
need fo be placed in the inner cylinder, instead it can be replaced, for example, with
fumbler discs and spacer discs. The thickness of the limiter piece and the frame
piece is thus practical to select such that it corresponds to the sum thickness of a giv-
en number of tumbler discs and spacer discs, for example, the thickness of two tum-
bler discs and two spacer discs. Thus, it is possible to conveniently produce disc
tumbler cylinder locks provided with or without a disc rotation limiter. Additionally,
producing a two-part disc rotation limiter is less expensive in that fewer parls are
needed than in known solutions. As was aiready stated earier, in known solutions,
into the inner cylinder is connected an annular frame such that it is not able to tum in
relation to the inner cylinder.

In light of the examples presented above, it is obvious that the embodiment according
{o the invention can be provided by many different solutions. The shapes of the frame
piece and the fimiter piece can be different than is presented in the figures in this
connection, as the implementation of the cylinder may affect the shape of the parts. it
is obvious that the invention is not imited only to examples mentioned in this text, ra-
ther it can be implemented by many various embodiments within the scope of the in-

dependent claim.
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Claims

1. A disc tumbler cylinder lock-key-combination, the disc tumbler cylinder-lock of
which combination comprises an outer cylinder (2) and, to be rotated inside #, an in-
ner cylinder (1) having a disc pack (3A), which comprises tumbler discs (3) provided
with a central opening (3C) and a peripheral cavity (3B), and spacer discs (4), which

© spacer discs separate the tumbler discs from each other, and central openings (3A)

form a uniform canal having a guide element (8), which comprises two rails (8A, 88),

which inner cylinder (1) further has rotation limiter disc means (10), which are in
connection with the guide slement (8), and a locking bar (5), which, when the lock is
in the locked position, is located partially in the groove (2A) in the outer cylinder (2)
and partially in the gap (21) in the inner cylinder (1), which tumbler discs (3) are rotat-
able by the key {11) of the combination into a posilion, in which the peripheral cavities
(3B) are at the site of the gap (21) of the inner cylinder forming a uniform groove, into
which the locking bar (8) is able to move by the rotation of the key, characterized in
that the fimiter disc means (10) are composed of a frame piece (10B) and a limiter
plece (10A), which frame plece (10B) is an annular disc having an opening (53) in the
middie of the dise, which opening (53) extends up 1o the border (52) of the disc wid-
ening towards the border (62) and to the wider portion of the opening (53), on the
side of said border (52), is disposed a limiter piece (10A), and on the botiom (53A) of
which opening (53) is addilionally a recess (211) for the first rafl (8A) of the guide el
ement (8), and the first side (214B) of the opening (63) forming a sliding surface,
along which the limiter piece (10A) is able to slide as the key (11) is rotated from the
focked position of the lock,

which fimiter piece (10A) comprises a first projection (212), a second projection
(26) and a third projection (29), the third projection (29} being towards the bottom
(53A) of the opening (53) of the frame piece, the second projection (26) being in the
opposite direction as the third projection (29), and the first projection (212) being
transversely away from he third (28) and second (26) projections, between which
third and first projections is a recess (28) for the second rail (8B) of the guide element
(8), the border surface (27) of the second projection (26) being wider than the width of
the gap (21) of the inner cylinder and each side edge of the end (28E) of the third pro-
jection (29) being bevelled (20A, 298, 29D),
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on the inner surface (62) of which inner cylinder (1) is a recess (25) at the site of
the rotation limiter disc means (10} for the second projection {26) of the limiter piece
(10A), and which key (11) has at least one bevel-edged cavity (12) for the end (29E)
of the third projection, the gradient of the bevelled edge (12A) corresponding to the
gradient of the bevelied side edges (29A, 208, 29D) of the third projection (29), the
limiter piece (10A) and frame piece (10B) being rotatable in relation to the inner cyl-
inder (1) as the key (11} is rotated.

2. A disc tumbler cylinder lock-key-combination according to claim 1, chavacter-
ized in that the tumbler discs (3) are provided'with a peripheral projection (3D) and
the inner cylinder (1) has a section (22) on a given sector, in which section the pe-
ripheral projections (3D) are located limiting the rotation of the tumbler discs (3) in re-
lation 1o the nner cylinder (1),

the sector formed by the border (52) of the frame piece (10B) being larger than the
sector formed by the section (22) such that the frame piece remains in the inner cyl-
inder regardiess of the position of the key (11).

3. A disc tumbler cyiinder lock-key-combination according fo claim 1 or claim 2,
characterized in that on the side of the first side (214B) of the cpening (53) is the first
projection (214) of the frame piecs and on the side of the other side (213B) of the
opening (53) is the second projection (213) of the frame piece, in the end of which
first projection (214) is a locking bar recess (214A) on the side of the border (52) of

‘the frarme piece.

4. A disc tumbler cylinder tock-key-combination according to claim 3, character-
ized in thal, in the third projection (28} of the fimiter piace (10A), the side (41) on the
side of the border is a counter sliding surface against the sliding surface formed by
the first side (2148) of the opening (63) of the frame piece (10B), and the side (2120)
of the first projection (212) of the limiter piece (10A) on the side of the border is a
curved support surface against the inner surfacé {62) of the inner cylinder {1).

5. A disc tumbler cylinder lock-key-combination according fo claim 4, character-
ized in that the ends (27A) of the border of the second projection (26) are curved.

8. A disc tumbler cylinder lock-key-combination according fo claim 5, character-
jized in that the thickness of the frame piece- and limiter piece discs (108, 10A) is
greater than the thickness of an individual tumbler disc (3).
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7. A disc turnbler cylinder lock-key-combination according to claim 6, character-
ized in that the cavity of the key (11) is longer in the direction of the shaft (11A) of the
key than in relation to the shaft of the key in the transverse direction.

8. A disc tumbler cylinder lock-key-combination according to claim 7, character-
ized in that the surface (42) of the first projection on the side of the opening (53) of
the frame piece comprises a canal surface fowards the bottom (52A) of the opening
{53A).

9. A disc tumbler cvlinder lock-key-combination according to claim 8, character-
ized in that the surface of the first projection (212) of the limiter piece on the side of
the opening (83) of the frame piece further comprises a bevelled surface (212A) and
the end of the second projection (213) of the frame piece a corresponding bevelled
surface (213A) such that it is towards the bevelled surface.

10. A disc tumbler cylinder lock-key-combination according to claim 9, character-
ized in that the edges of the sides of the limiter pisce (10A) are rounded.

11. A disc tumbler cylinder fock-key-combination accerding o claim 10, characier-
ized in that the profiles of the recesses (211, 28) of the frame piece (10A) and the
limiter piece (10B) correspond {o the profiles of the rails (8A; 8B) of the guide ele-

ment.

12. A disc tumbler cylinder lock-key-combination according (o any one of claims 1 -
11, characterized in that the bottom (12C) of the cavity of the key (11) and the sur-
face (29C) of the end of the third projection (29) are planar.

13. A disc tumbler cylinder lock-key-combination according to claim 12, character-
izad in that the depth of the cavity of the key (11) is greater than the reach of the third
projection (29) into the cavity (12) of the key.

14. A disc tumbier cylinder lock-key-combination according to claim 13, character-
ized in that the gradient angle of the edges (12A) of the cavily of the key (11) and of
the bevelled side edges (29A, 29B, 28D) of the third projection (29) is 45 degrees or
approximately 45 degrees.



