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(54) CYLINDER LOCK AND KEY LOCKING SYSTEM, A CYLINDER LOCK AND A KEY

(67)  The invention relates to a locking system of a
cylinder lock and a shank of a key with at least one disc
tumbler (3) with a central opening (20a) to receive the
shank (5) of the key. The tumbler (3) is rotatable about
the longitudinal axis (O) and is provided with at least one
coding projection (2000) and with at least one coding
cut-out (30) for a latch (40). The shank (5) is formed by
a longitudinal plate-shaped body with at least one coding
surface (50) to interact with a coding projection (2000)
for rotation of the tumbler (3). At least one coding surface
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(50) is formed by a coding surface (50a) displaced in the
direction (T) of the width of the shank (5) at a distance
(ATg) from the edge surface (523) of the shank (5) and
the at least one coding cut-out (30) is formed by a coding
cut-out (30a) shifted by an angle (Aos) relative to the
position for cooperation with the coding surface (50) on
the edge surface (523) of the shank (5).

The invention also relates to a cylinder lock with this
locking system and a key for this locking system and this
cylinder lock.
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Description
Technical field

[0001] The invention relates to a locking system of a
cylinderlock and shank of a key, which comprises at least
one disc tumbler with a central opening for insertion and
rotation of the shank of the key, wherein the disc tumbler
is arranged rotatably about the longitudinal axis of the
lock and the disc tumbler is provided with at least one
coding projection on the circumference of its central
opening and is provided with at least one coding cut-out
for a latch on its outer circumference, wherein the shank
of the key is formed by a longitudinal plate-shaped body
which is defined by a pair of opposite side surfaces de-
fining the shank width and by a pair of opposite upper
surfaces defining the shank height, and the shank is pro-
vided with at least one coding surface which is adapted
to interact with the at least one coding projection on the
disc tumbler for a defined rotation of the disc tumbler
about the longitudinal axis of the lock by the at least one
coding cut-out on the disc tumbler to a position opposite
the latch.

[0002] The invention further relates to a cylinder lock
with a locking system, which comprises at least one disc
tumbler with a central opening for insertion and rotation
of a shank of a key, whereby the disc tumbler is arranged
rotatably about the longitudinal axis of the lock and the
disc tumbleris on the circumference of its central opening
provided with at least one coding projection and on its
outer circumference it is provided with atleast one coding
cut-out for a latch, whereby the coding projections is
adapted to rotate the coding disc in a defined manner by
the action of the coding surface on the shank of the key
about the longitudinal axis of the lock with the at least
one coding cut-out on the disc tumbler to a position op-
posite the latch.

[0003] Theinventionalsorelatestoakey forthelocking
system and the lock, wherein the key comprises a longi-
tudinal plate-shaped body which is defined by a pair of
opposite side surfaces defining the shank width and by
a pair of opposite upper surfaces defining the height of
the shank and the shank is provided with at least one
coding surface which is adapted to interact with the at
least one coding projection on the disc tumbler for defined
rotation of the coding tumbler about the longitudinal axis
of the lock and with the at least one coding cut-out on
the at least one disc tumbler to a position opposite the
latch.

Background art

[0004] EP 989 262 discloses a combination of a cylin-
der lock and a key, a key blank and a respective key.
The cylinder lock comprises a lock body, in which a rotary
cylinder of the lock is rotatably mounted. The lock cylinder
is provided with a slot. A set of locking discs is located
inside the lock cylinder, and each is provided with at least
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one circumferential notch determining the opening com-
bination of the lock and each of the discs is further pro-
vided with a central opening for receiving the key. The
lock further comprises a locking bar which, in a locking
position, prevents turning of lock cylinder relative to the
lock body. At least one of the coding locking discs is pro-
vided with a key opening in its central part, in which the
disc is provided with at least two separate oblique coun-
ter-acting surfaces, which are arranged on pitch diame-
ters and are adapted to cooperate with combination sur-
faces on the key on the same pitch diameter. The key is
substantially of rectangular cross-section with at least
one obliquely bevelled corner on which the key is provid-
ed with oblique combination surfaces for an oblique coun-
ter-acting surface on the respective locking disc. These
oblique combination surfaces on the key are arranged
so that, on insertion of the key into the lock and turning
of the key, they abut the oblique counter-acting surfaces
on the inner circumference of the respective locking disc
and cause, when the key is turned again, the respective
locking disc to turn into a position in which the circumfer-
ential notches of all locking discs are aligned and form a
uniform channel to allow the locking bar to enter to re-
lease the lock cylinder for turning relative to the lock body,
i.e. for unlocking the lock. The cooperating surfaces of
each locking disc, the oblique coding surfaces of the key
and the circumferential notches are so arranged that
combination values of the lock can be created.

[0005] A certain drawback of this solution is the ar-
rangement of the oblique coding surfaces on the key and
the arrangement of the oblique counter-acting surfaces
on the inner circumference of the coding discs, which in
practice limits the achievable number of combination
possibilities of the lock, because in the need to increase
the combination possibilities of such a lock and key, it is
very demanding and difficult, especially in terms of labour
intensity and accuracy of key production, to increase the
number and inclination of differently oblique individual
cooperating surfaces on the key and on the inner diam-
eter of the discs in relation to the position of individual
coding discs in the direction of the length of the lock and
to the position of the circumferential notches on the outer
circumference of these coding discs. Furthermore, any
simple increase in the number of coding discs is disad-
vantageous due to the increase in the length of the lock,
since the length of the lock should not exceed an accept-
able limit.

[0006] CZ 2010-0879, CZ 2010-0843, CZ 2010-0880
and CZ 2010-0882 disclose a cylinder lock with a rotat-
able key, wherein the lock comprises a base body with
a cylindrical bore in which a set of locking discs is ar-
ranged axially one behind the other and secured against
spontaneous rotation. The locking discs are arranged ei-
therin arotatable housing mounted in the cylindrical bore
of the base body of the lock. The locking discs are pro-
vided with a central opening and in it they are provided
on pitch diameters with counter-acting surfaces for coded
contact with coding surfaces which are formed on the
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sides of the key on corresponding pitch diameters of the
side edges of the radial notches in the rotatable key. The
locking discs are on their outer circumference provided
with notches for at least one latch and atleast one guiding
element which is adapted to align the tumblers to the
required rotation for removal of the rotatable key. The
position of the grooves for the latch depends on the re-
spective coding function of the lock in relation to the po-
sition of the counter-acting surface on the respective
pitch diameter in the central opening of the respective
coding disc and on the corresponding coding surface of
the key on the side surface of the key body. A guiding
element of the key further passes through the central
opening in the tumblers. The guiding element of the key
is adapted to guide the central part of the key shank inside
the lock. The key itself has a flat shape whose transverse
profile is in the shape of the letter "X", or, in other words,
it is in the form of a pair of letters "V" attached to each
other with their lower parts, wherein the width of the key
body increases from the centre of the key body to the
circumference of the key body. The side surfaces of the
key body, after being defined by radial notches in the key
body, are intended to cooperate with counter-acting sur-
faces arranged on the inner circumference of the locking
discs on a pitch diameter which corresponds to the depth
of the radial notches in the key body. As shown in Figs.
1a and 1, which show this background art, the counter-
acting surfaces P1, P2, ...., PX on the locking discs KUK,
together with the side coding surfaces K1, K2, ...., KX on
the key KL and the circumferential cut-outs V1 and V2
on the locking discs KUK are mutually arranged to form
combination values of the lock, whereby the combination
surfaces K1, K2, ...., KX on the key KL are always on the
side wall BS of the body D of the key KL and the position
angles o of the cut-outs V on the outer circumference of
the locking discs KUK depend not only on the position
angles px of the counter-acting surfaces on the inner cir-
cumference of the locking discs KUK, but they also de-
pend on the corresponding pitch diameters R, of the side
edges of the respective combination surfaces K, on the
key KL (formed by radial notches in the key) and on the
corresponding pitch diameters RUx on the locking discs
KUK.

[0007] The main disadvantage of this solution is a lim-
ited number of coding combinations in relation to the lim-
ited possible length of the lock, where the counter-acting
surfaces P are arranged on the inner circumference of
the locking discs, the coding surfaces K are always on
the side surface on the key KL, or, more specifically, on
the side wall BS of the body D of the key KL and the
angular positions o of the circumferential notches V on
the locking discs KUK are adapted to them, which in prac-
tice limits the number of combination possibilities of the
lock. When the combination of this lock and key needs
to be increased, it is very demanding and difficult, espe-
cially in terms of labour intensity and production accuracy
and also in terms of sufficient product durability, to in-
crease the number of surfaces P and K on the available
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angular range of about ¥4 of the entire circumference of
the locking discs, increase the number of pitch circles Rx
and RUx and adequately create circumferential cut-outs
V in the corresponding angular positions on the locking
discs, etc. To achieve the required number of locking
combinations, itis then necessary to produce a relatively
large number of different locking discs with different pro-
jections and circumferential cut-outs, which need to be
mounted in locks with corresponding coding combina-
tions and to adapt the key and radial notches therein.
These disadvantages a are reflected to a lesser extent
in the individual locking systems, but they are mainly
manifested in the locking systems of the so-called master
and general key.

[0008] The objective of the invention is to eliminate or
at least minimize the disadvantages of the background
art and, in particular, to allow the number of coding com-
binations between the key and the locking discs to be
extended, if possible while reducing the production com-
plexity of the lock or some of its components, both for
individual locking systems and especially for master and
general key locking systems.

Principle of the invention

[0009] The objective of the invention is achieved by a
locking system of a cylinder lock and shank of the key,
whose principle consists in that at least one coding sur-
face on the shank of the key is formed by a shifted coding
surface, which is situated on the shank of the key in the
direction of the width of the shank at a distance AT from
the edge surface of the shank of the key to the depth of
the key shank material, wherein at least one coding cut-
out of at least one disc tumbler is formed by a shifted
coding cut-out which is displaced on the outer circumfer-
ence of the disc tumbler by an angle Aaj relative to the
position of the coding cut-out for cooperation with the
coding surface situated on the edge surface of the shank
of the key.

[0010] The principle of the cylinder lock with this lock-
ing system consists in that the coding cut-out of the at
least one disc tumbler is formed by a shifted coding cut-
outwhich is shifted on the outer circumference of the disc
tumbler by the angle Ao relative to the position of the
coding cut-out for cooperation with the coding surface on
the edge surface of the shank of the key.

[0011] The principle of the key for this locking system
and for this cylinder lock consists in that at least one
coding surface on the shank of the key is formed by a
shifted coding surface which is situated on the shank of
the key in the direction of the shank width at a distance
ATg from the edge surface of the shank of the key to the
depth of the material of the shank of the key, whereby
this distance AT corresponds to the shifted position of
the shifted coding cut-out on the respective disc tumbler.
[0012] The advantage of this solution is a substantial
increase in the number of locking, i.e., coding combina-
tions, both for individual locking systems and for master
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and general key locking systems (SGHK). The invention
allows to use the dimension of the shank of the key in
the direction of the shank thickness for further, space-
dependent, layout of the coding elements on the key and
on the disc tumblers, which extends the possibilities of
mutual positions of the coding elements on the key and
on the disc tumblers and the lock in the direction of the
circumference of the lock and the key and it makes it
possible to extend the circumferential angle of the disc
tumblers and keys usable for the geometry of the locking
system, for combining the relative positions of the coding
elements on the disc tumblers and on the key, etc. In
essence, the invention adds another dimension to exist-
ing disc tumbler systems in which locking combinations
of the disc tumblers and the key can be formed. At the
same time, this places higher demands on key produc-
tion, but on the other hand it provides a higher degree of
security of the lock and especially the key against unau-
thorized production and counterfeiting, it provides in-
creased security of the lock and key while maintaining
simplicity of the design of the disc tumbler system and
of the lock as such. The potential increase in key produc-
tion requirements can be counterbalanced by using the
present invention, namely by using pairs of identical disc
tumblers in a single lock to generate a key lock code,
which are only mirror-inverted relative to each other in
the lock assembly, which allows two different locking
codes to be implemented by using a pair of factory-iden-
tical disc tumblers, which are only mirror-inverted in the
lock assembly, so that it is possible to produce only half
the number of disc tumblers that are shaped differently
from each other for the lock and the lock system accord-
ing to the invention, while maintaining the number of dif-
ferent locking codes.

Description of the drawings

[0013] The invention is schematically represented in a
drawing, wherein Fig. 1 shows a cross-section of a key
according to the background art, Fig. 1a shows an ar-
rangement of a key and a disc tumbler according to the
background art of Fig. 1, Fig. 1b shows an arrangement
of a disc tumbler according to the background art of Fig.
2, Fig. 2 shows schematically an arrangementof alocking
system according to the invention comprising a lock and
a key, Fig. 2a shows an arrangement of one disc tumbler
according to the invention, Fig. 2b shows an arrangement
of a base body with inserted disc tumblers and spring
discs, Fig. 2c shows an arrangement of a disassembled
assembly of the base body with the disc tumblers and
spring discs, Fig. 2d shows a slightly bottom view of the
arrangement of Fig. 2c, Fig. 2e shows an exemplary em-
bodiment of a spring disc, Fig. 3 shows a detail of an
embodiment of a coding system on the key according to
the invention, Fig. 4 shows a cross-section of the key
shank along the plane A-A of Fig. 3, Fig. 5 shows a lon-
gitudinal section along the plane in the direction of the
key height through an arrangement of a lock with an in-
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serted key, Fig. 5a represents a cross-section along the
plane A - A of Fig. 5, Fig. 6 shows a cross-section of an
alternative embodiment of a key with an oblique shifted
coding surface and with coding surfaces also in the area
of the grooves for a longitudinal guiding element of the
key in the lock, Figs. 7 to 7d show exemplary embodi-
ments of the disc tumblers with a shifted coding cut-out
and finally, Figs. 7e and 7f show the use of the disc tum-
blers with the shifted coding cut-out according to Figs. 7
and 7a with the key according to the present invention.

Examples of embodiment

[0014] The invention will be described with reference
to exemplary embodiments of a locking system of a cyl-
inder lock and akey, wherein the lock comprises a system
of disc tumblers 3 arranged behind each other, and also
with reference to an exemplary embodiment of a cylinder
lock with this locking system and with reference to ex-
emplary embodiments of a key K and disc tumblers 3 for
this locking system and for this cylinder lock.

[0015] The lock comprises a base body 1 which is at
one end provided with a coupling S for connection to an
unillustrated unlocking tooth. The base body 1 is at its
other end provided with a longitudinal cylindrical opening
10 in which a set of coding discs 3 is arranged rotatably
about a longitudinal axis O of the lock.

[0016] In an iIIustrated_exempIary embodiment, the
coding discs 3 are separated from each other by spring
discs gwhich_are adapted to separate adjacent disc tum-
blers 3 and to resiliently define axial clearances in the
direction of the longitudinal axis O of the lock within the
system of the disc tumblers 3. To_improve the definition
of these axial clearances, a system of axial stops is
formed on the base body 1 for a defined group of disc
tumblers § and spring discs g associated with them,
where, for example, each triplet of spring discs 2 and the
disc tumblers 3 arranged between them is po_sitionally
defined in the base body 1 by the position of these axial
stops so that the end sprin?g discs 2 of this trio are defined
by axial stops and the middle spﬁng disc 2 is arranged
as a so-called floating spring disc between a pair of so-
called floating disc tumblers 3.

[0017] In the illustrated e%mplary embodiment, the
axial stops on the base body 1 are represented by side
walls 110 of through windows 11 in the base body 1.
[0018]_In the unillustrated exe_mplary embodiment, the
disc tumblers 3 are axially separated from each other by
flat disc inserts without spring capabilities, or the disc
tumblers 3 are axially separated from each other by sep-
arating ou_ps, or the disc tumblers 3 are axially separated
from each other by some other suitable axially separating
means, including a suitable system of axial stops ar-
ranged on the inner wall of the base body 1 either sep-
arately for each disc tumbler 3, or arranged on the inner
wall of the base body 1 always_for a defined group of disc
tumblers 3. -

[0019] In an unillustrated exemplary embodiment, the
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disc tumblers 3 are arranged in such a manner that they
axially abut on each other, i.e., in the direction of the
longitudinal axis O of the lock, i.e., there is no axially
separating means between them.

[0020] The disc tumblers 3 and possible axial separat-
ing means, these axial separ_ating means in theillustrated
embodiment, being represented by spring discs 2, are
provided with a central through opening 20a which, in
the direction of the longitudinal axis O of trH)ck, i.e.,in
the direction of the length of the lock, form a key cavity
21 of the lock in which, in an illustrated exemplary em-
bodiment of the lock, a guiding element 6 is arranged
longitudinally to guide the central part of the shank 5 of
the key in the lock. The guiding element 6 is rotatable
about its longitudinal axis, which is identical to the longi-
tudinal axis O of the lock. The guiding element 6 is adapt-
ed both to gmde longitudinally the shank 5 of the key and
to support the shank 5 of the key during_the rotation of
the shank 5 of the ke§/ about the longitudinal axis O of
the lock and about the longitudinal axis 51 of the shank
5. The front entrance to the key cavity 21 is covered by
afront shield 7 with a key opening 70, the s shape of which
follows the shape of the basic envelope of the cross-
section of the shank 5 of the key.

[0021] Figs.2e and 2f show an exemplary embodiment
of an axially separating means in the form of a spring
disc 2. In this exemplary embodiment, the spring disc 2
is conflgured as a flat disc with a central through opening
20a, whereby this flat disc is bent in its central part into
an arc having a radius @ the depth hp of this bend is
greater than or equal to the minimum required axial dis-
tance of two adjacent disc tumblers 3 of the lock assem-
bly. In the illustrated embodiment, the spring disc 2 is
provided with an upper end 2a with a pair of flat proj_ec-
tions 2a1 for axial locking by:butment on the side walls
110 of the through windows 11 in the base body 1. At its
opposite end, the flat disc is provided with a guiding pro-
jection 2b1 with a groove 2b2 for a latch 40 of the lock,
whereby the guiding prOJectlon 2b1 passes through the
longitudinal cut-out 12 in the base body 1, for example.
At the base, the shank 5 of the key has a_flat shape with
a cross-section in the shape of the letter "X" or, in other
words, in the shape of a pair of letters "V" attached to
each other with their lower parts, wherein the width T of
the shank 5 of the key increases in the direction av_vay
from the centre S of the shank 5 of the key towards the
circumference of the shank of the key.

[0022] The disc tumbler 3 is on the circumference 200
of its central opening 20a provided with a set of coding
projections 2000 for contact with the coding surfaces 50
on the key K. The coding projections 2000 in the central
opening 20a of the disc tumbler 3 are formed on corre-
spondingﬁch radii Ry, Ry, Ry, etc. from the centre S of
symmetry of the respective disc tumbler 3 and are pro-
vided with radially disposed coding surfaces 2001 or
2002. The longitudinal axis O of the lock passes through
the centre S of symmetry ofthe respective disc tumbler 3.
[0023] The pitch radii Ry, R4, R, to R, of the disc tum-
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bler § correspond to the pitch radii Py, P4, P, to Py, or,
in other words, to the depth of the radial nofches, to create
the radially disposed coding surfaces 50 on the rotatable
key K which will be described in great(;detail further on.
[00271] In the illustrated exemplary embodiment, the
disc tumblers 3 in the central opening 20a are provided
with coding prajections M on three rTch radii Ry, Ry,
R,, which are intended to cooperate with the coding sur-
faces 50 on the shank 5 of the rotatable key on three
corresponding radii Po. F71, P5. In an unillustrated exem-
plary embodiment, the number of mutually correspond-
ing radii R, and P, is another suitable, e.g., 4 or 2, etc.
[0025] The disctumblers 3 are provided on their outer
circumference with at least one coding cut-out 30 for at
least one latch 40 of the lock coupled to an unillustrated
locking latch of the lock. The disc tumblers 3 are further
provided on their outer circumference with at least one
guiding notch 31 for at least one control bar 4 of the lock,
which is adapta in a well-known manner to a_lign the disc
tumblers 3 to a required rotation for the removal of the
shank 5 of the rotatable key from the lock. The control
bar 4 and the latch 40 are arranged parallel to the longi-
tudinal axis O of the lock.

[0026] Each coding cut-out 30 is arranged on the cir-
cumference of the disc tumbler 3 at an angular position
corresponding to the angular cading function specified
by the relative angular position of the respective coding
surface 2002 on the respective pitch radius RO, R¢, Ry
to R, on ‘the circumference of the central opening 20a in
the_dlsc tumbler 3 and the respective coding surface ! 50
on a corresponding pitch radius Py, P4, P, to P, on the
shank 5 of the key. The coding cut-outs 30 onthe outer
circumference of each of the disc tumblers 3 then deter-
mine the locking code of the respective disc tumbler 3
by their angular positions and in cooperation with the
angular positions and sizes of the coding surfaces 2001
or 2002 on the inner circumference of this disc tumbler
3, and in cooperation with the other disc tumblers 3 and
the coding surfaces 50 on the corresponding pltch radii
Po. P4, P> to P, on the shank 5 of the key they determine
the Tocking code of the entire lock.

[0027] Inorderto achieve the required or desired com-
plexity of the locking code of the entire lock, a certain
number of disc tumblers 3 is required in the direction of
the longitudinal axis O, i.e_., in the direction of the length
of the lock. B

[0028] The key cavity 21 is arranged longitudinally
about the longitudinal axis_g of the lock and is adapted
for the shank 5 of the key to be longitudinally inserted
and for the shank 5 of the key to be rotated about its
longitudinal axis 51,_which, in this arrangement, with the
shank 5 being inserted in the lock, coincides with the
Iongituainal axis O of the lock. When the shank 5 of the
key is rotated in the key cavity 21, the shank 5 of the key,
or its coding surfaces 50 described below, interact with
the coding surfaces 2002 on the projections 2000 on the
central opening 20a of the disc tumblers 3.

[0029] The shank 5 of the key comprises a longitudinal
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plate-shaped body, which is defined in the direction of its
length d by a front end 53, through which the shank 5 is
inserted into the lock, and a rear end 54, on which an
unillustrated holder of the shank 5 is usually located. At
its front end 53, the longitudinal plgte-shaped body of the
shank 5 is rﬁ)vided with an oblique tapered portion to
facilitate the insertion of the shank 5 into the lock.
[0030] In the direction T of the thickness of the shank
5 the plate-shaped bodyi_s defined by a pair of opposite
side surfaces 52 of the shank 5, which are provided with
edge surfaces 523 situated in a part of the side surfaces
52 adjacent to ‘the upper surfaces 55 of the shank 5. In
the illustrated exemplary embodime_nt, the side surfaces
52 of the shank 5 of the key in the central part of the width
of the shank 5 are further provided with longitudinal
grooves 520 and/or longitudinal recesses 521 and/or lon-
gitudinalmjections 522, which are genﬁly intended
to guide Iongitudinallme shank 5 of the key, to ensure
the required dimensional strengtrTof the shank 5 of the
key and optionally are adapted to extend the coding func-
tions of the lock by coding between the sides 52 of the
shank 5 of the key and the front face 7 and/or between
the sides 52 of the shank 5 of the key and the inner walls
of the gwdlng element 6.

[0031] In the direction V of the height of the shank 5,
the longitudinal plate-sha?)ed body of the shank 5 is de-
fined by the upper surfaces 55, which adjoin the side
surfaces 52 of the shank 5 at their side ends and at their
front and rear ends adjoithhe front end 53 of the shank
5 and the rear end 54 of the shank 5. o

[0032] In the illustrated exemplary embodiment, from
the direction against the upper surfaces 55, i.e., in the
direction against the height V of the shank 5, the shank
5 is provided with a set of radial notches 550 running
Eerpendicularly to the length of the shank 5, which also
pass through the edge surfaces 523 in the side surfaces
52 of the shank 5. The radial notches 550 thus remove
p_art of the material of the shank 5, wherEJy the parts of
the edge surfaces 523 of the shank 5 left on the shank
5 comprise at least one coding surface 50 to cooperate
with the coding surfaces 2002 or 2001 onthe projections
2000 on the inner circumference of the central opening
20a of the disc tumbler 3. The position of the radial notch-
es 550 on the shank 5 in the direction d of the length of
the shank 5 and the depth H of the radial notches 550
(or the pitch radii Po. P4, P2 to P, of the edges on ‘the
shank 5 of the key) determine the position and size of
the coding surfaces 50 on the edge surfaces 523 of the
shank 5, which are adapted to cooperate with ‘the corre-
sponding coding projections 2000, or their coding sur-
faces 2001 or 2002, on the inner circumference of the
opening 20a of the respective disc tumbler 3. In this case,
the posiﬁand size of the coding surfaces 50 on the
edge surfaces 523 of the shank 5 correspond to the po-
sition of the respective disc tumbler 3 in the direction of
the longitudinal axis O, i.e., in the direction of the length
of the lock, and also to the position of the coding projec-
tion m or the position of its coding surface @ or
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w, in the through opening @ of the disc tumbler §
tothe pitchradius Ry, R4, Roto R, ofthe respective coding
projection 2000 or of its Entact edge 2001, to the size
of the codlng projection 2000, or its coding surface 2001
or 2002 and to the angular position of the coding cut-outs
30 on the outer circumference of the disc tumbler 3, etc.,
to co-create the locking code of the lock between the
shank 5 of the key and all the disc tumblers 3 of the lock,
ie., the_locking system of the lock. -

[0033] At least one coding surface 50 on the shank 5
is formed on the shifted surface 5230 and constitutes a
shifted coding surface 50a, which s situated on the shank
5ofthe key ata distance AT from the edge surface 523
on the shank 5 in the direction T of the width of the shank
5.

[_0034] This shifted surface 5230 is thus situated in the
direction T of the width of the shank 5 from the edge
surface 523 on the shank 5 in the direction T of the width
of the shank 5tothe dept_h of the material of the shank
Sinthe direction T of the width off the shank 5. In angular
expression, the shifted surface 5230 relative to the edge
surface 523 on the shank 5 is angularly rotated about the
centre S of the shank 5 of the key by an angle Aas, as
shown in Figs. 3, 4 and 5a. The shifted surface@ is
in this case formed, e.g., by milling, etc., in the form of a
recess, from the side wall (edge surface 523) in the di-
rection of the thickness T of the shank 5 to the required
material depth ATy corresponding to the angular rotation
Aaig. -

[0035] This shifted coding surface 50a on the shifted
surface 5230 corresponds to at least one coding surface
2001 or 2002 on'the coding projection 2000 in the central
opening '20a of the disc tumbler 3, and at the same time
to at least one coding cut-out 30 on the outer circumfer-
ence of the respective disc tumbler 3 shifted on the outer
circumference of the disc tumbler 3_by the angle Aaj rel-
ative to the position in which this coding cut-out 30 would
be, if it corresponded to the coding surface 50 located
on the edge surface 523 of the shank 5 of the key. The
thus shifted coding cut-out is shifted on the outer circum-
ference of the disc tumbler by the angle Ao relative to
the position of the coding cut-out for cooperation with the
coding surface situated on the edge surface of the shank
of the key. Thus, at least one shifted coding cut-out 30a
is formed on the locking disc 3. The angulardisplacemm
Aag of the shifted coding cut-out 30a can also be ex-
pressed as a tangential displacem(ﬁ AT of the shifted
coding cut-out 30a in the tangential direction to the cir-
cumference of the disc tumbler 3, wherein the magnitude
of this tangential displacement_AT3 of the shifted coding
cut-out 30a corresponds to the distance AT 5 of the shifted
coding surface 50a on the shank 5 of the key from the
edge surface 523 of the shank 5in  the direction T of the
width of the shank 5.

[0036] Fig. 6 shows an alternative embodiment ac-
cording to Fig. 4, wherein the shank 5 of the key in the
longitudinal grooves 520 for the Iongﬁudinal guide 6 of
the key is provided with at least one additional recess
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520a for extended coding also between the shank 5 of
the k key and the longitudinal guide 6 of the key. In ‘this
alternative embodiment, at least one coding surface 50
on the shank 5 is formed on the shifted surface 523?,
thereby creatin_g the shifted coding surface 50a, which is
situated on the shank 5 of the key at a distance from the
edge surface 523 on the shank 5 in the direction T of the
width of the shank 5, here at a distance AT;. This shifted
surface 5230 is thus situated in the direction T of the
width of the shank 5 from the edge surface 523 on the
shank 5 in the direction T of the width of the shank 5 to
the depth of the material of the shank 5 in the direction
T of the width of the shank 5. In angular terms, the shifted
surface 5230 is angularly ‘rotated about the centre S of
the shank 5 of the key relative to the edge surface 523
on the shank 5 by the angle Aas. The shifted surface
5230 is formea, e.g., by milling, etc., in the form of a
recess from the side wall (the edge surface 523) in the
direction of the thickness T of the shank 5 to the required
depth of the material AT5 corresponding to the angular
rotation Aas. T

[0037] ~According to an exemplary embodimentin Figs.
2 and 3, the shank 5 is provided with at least two differ-
ently shifted surfaces @ @ wherein on at least
one of them is formed at least one displaced coding sur-
face 50a with a functional connection to the shifted coding
cut-out 30a on the outer circumference of the respective
disc tumbler 3. The magnitude of the displacement AT
of each shifted coding surface 50a relative to the side
surface 523 of the shank 5 of the_key is either the same
or different or it is the same for a part of the shifted sur-
faces 5230, 5231 and different for a part of the shifted
surfaces 523@31.

[0038] For theﬁctical use of the solution according
to the invention in the form of a dimensionally standard-
ized locking insert, the distances AT and AT preferably
have a value from 0.01 mm to 3 mm and angles Aas and
Ao preferably have a value from 0.01° to 15°. ~
[0039] Figs. 7 to 7d show a set of three different disc
tumblers 3 for the locking system and the lock according
to the invention. The disc tumbler 3 comprises a central
opening 20a, which is axially symm_etrical about two mu-
tually perpendicular axes, which are, for example, the
horizontal X-axis and the vertical Y-axis which is perpen-
dicular to the horizontal X-axis. On the circumference of
the central opening 20a, coding projections 2000 are
formed on pitch radii R_0,R1, Ry, the front faces 2001 or
2002 of which are inténdéd to cooperate with the coding
surfaces 50 on the shank 5 of the rotatable key on the
corresponding radii Po. P4, P,. This state of the art of
Figs. 1 to 1b is transferred to the exemplary embodiment
of the present invention in Figs. 7 to 7c by means of a
first coding cut-out shown by a solid line, and by means
of a virtual cut-out 30b on their outer circumference pro-
vided with a pair of coding cut-outs 30 for the latch 40 of
the lock. According to known priora‘t in Figs. 1 to 1b,
these coding cut-outs 30 are also arranged axially sym-
metrically along toone ofthe mutually perpendicular axes
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on the outer circumference of the disc tumbler 3. This
background art of Figs. 1 to 1b is transferred to the ex-
emplary embodiment of the present invention in Figs. 7
to 7c and represented by means of a first coding cut-out
30 indicated in solid line and by means a virtual cut-out

@ symmetrically arranged axially to the first coding cut-

out @ about the vertical Y-axis, the virtual cut-out 30_b
being indicated by a dashed line. At the same time, the
disc tumbler 3 is provided with a shifted coding cut-out
30a, which is shifted on the outer circumference of the

disc tumbler 3 by the angle Aag, or shifted by the tangen-

tial displacement AT, relative to the position of the virtual
cut-out @ i.e., relative to the position known from the
background art and indicated in Figs. 7 to 7c by a pair of
angles a3. The magnitude of the displacement angle Aa5
of the shifted coding cut-out 30a corresponds to the mag-
nitude of the displacement arEle Ao of the shifted coding
surface 50a on the shank 5 of the key from the edge
surface 523 of the shank 5 in the direction T of the width
(of the thlckness) of the shank 5, i.e., the magnltude of
the tangential displacement AT, ‘of the shifted coding cut-
out 30a corresponds to the distance AT5 of the shifted
coding surface 50a on the shank 5 of the key from the
edge surface gﬁf the shank 5 in the direction T of the
width of the shank 5.

[0040] Figs. 7 and 7a show one and the same disc
tumbler 3 which is configured to fulfil the function of two
locking codes, simply by mirror rotating this disc tumbler
3 about the vertical Y-axis and inserting the disc tumbler
Ethus rotated into the set of disc tumblers 3 of the locking
system and the lock according to the present invention.
Thus, to meet two different locking codes in the system
and the lock according to the invention, it is therefore
sufficient to produce one disc tumbler 3, whereby a pair
of shifted coding surfaces 50a is corresEondineg formed
on the shank 5 of the key._

[0041] Anequivalentembodimentof one and the same
disc tumbler 3 with a first coding cut-out 30, a virtual cut-
out 30b and a shifted coding cut-out 30a according to
Fig. 7 '7 and 7a is shown in Figs. 7b and 7c with different
positioning of the cut-outs 30, 30a and 30b. Also this
embodiment of the disc turﬁ)ler_g allows two locking
codes to be implemented in the system and in the lock
according to the invention by means of one disc tumbler
3 by simply rotating the disc tumbler 3 about the vertical
Y-axis and inserting the disc tumbler 3 thus rotated into
the set of the disc tumblers 3 of the Iocklng system and
the lock according to the invention, whereby a pair of
shifted coding surfaces 50a is correspondingly formed
on the shank 5 of the key._

[0042] Fig. 7d shows a completely symmetrical disc
tumbler 3 with the coding cut-out 30 and without the shift-
ed codirﬂg cut-out 30a. o

[0043] Figs.7e and 7f show the cooperation of the disc
tumbler 3 of Figs. 7 and 7a with the shank 5 of the key,
where in the direction of view W, i.e.,inthe direction away
from the inner end of the lock to the entrance opening of
the lock, is first arranged the disc tumbler 3 of Figure 7
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in the position as shown in Fig. 7 and behind itis arranged
the disc tumbler 3 of Fig. 7a in the position as shown in
Fig. 7a. It can be seen in Figs. 7e and 7f that the disc
tumbler 3 located here on the left interacts by its coding
surface 2001 with the coding surface 50 on the side 523
ofthe shank 5 ofthe key and by this interaction the coc%
cut-out 30 is rotated to a position suitable for the entry of
the latch 40. In contrast, the disc tumbler 3 which is shown
in Fig. 7e on the right interacts by its opposite coding
surface 2002 with the shifted coding surface 50a in the
recess in the side 523 of the shank 5 of the keTand by
this interaction the shifted coding cut-out 30a is rotated
to a position suitable for the entry of the Iatch_@, in which
the shifted coding cut-out 30a of the "right" disc tumbler
3 is in alignment with the ﬁing cut-out 30 of the "left"
disc tumbler 3. The disc tumbler 3 on the?ght consists
of an identical and only mirror-inverted disc tumbler 3 on
the left. B
[0044] The invention is not limited to the embodiments
explicitly described or illustrated herein but is applicable
to any disc tumbler lock.

Industrial applicability

[0045] The invention is utilized in locking systems of
cylinder locks with disc tumblers, cylinder locks with disc
tumblers, as well as in keys for these locks. The invention
is applicable to safe locks, lock inserts and other types
of disc tumbler locks.

List of references

[0046]

1 base body

10 cylindrical opening

2 spring disc

200 circumference of the central opening

2000 coding projection

2001 radially positioned coding surface

2002 radially positioned coding surface

20a central through opening

21 key cavity

3 disc tumbler

30 coding cut-out for the latch

30a shifted coding cut-out for the latch

30b virtual cut-out

31 guiding notch

4 control bar

40 latch

5 shank of the key

50 coding surface

50a shifted coding surface

51 longitudinal axis of the shank of the
key

52 side surface of the shank

520 longitudinal groove of the shank

520a additional recess
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521 longitudinal recess of the shank

522 longitudinal projection of the shank

523 edge surface of the side surface of
the shank

5230 shifted surface

5231 shifted surface

53 front end of the shank

54 rear end of the shank

55 upper surface of the shank

550 radial notch of the shank

6 guiding element of the key

7 front face of the lock

70 key opening

D length of the shank of the key

H depth of the radial notch in the shank

K key

0] longitudinal axis of the lock

Py, Py, Py to P,
Ry Ry, Ryto R,

pitch radius on the key

pitch radius of the coding projections
inthe central opening of the disc tum-
blers

S centre of the shank of the key

T thickness (width) of the shank

\% height of the shank

angle of displacement of the coding
cut-out on the disc tumbler

angle of displacement of the coding
surface on the shank of the key
displacement of the shifted coding
surface

displacement of the shifted coding
cut-out for the latch on the disc tum-
bler relative to the coding cut-out for
the latch on the disc tumbler
displacement of the shifted surface
on the shank ofthe key from the edge
surface of the key shank to the depth
of the material of the shank of the key

AT

AT3

Claims

1. Alocking system of a cylinder lock and a shank of a
key, which comprises at least one disc tumbler (3)
with a central opening (20a) for insertion and rotation
of the shank of the key (5), whereby the disc tumbler
(3) is arranged rotatably about the longitudinal axis
(O) of the lock and the disc tumbler (3) is on the
circumference of its central opening (20a) provided
with at least one coding projection (2000) and on its
outer circumference is provided with at least one
coding cut-out (30) for a latch (40), whereby the
shank (5) of the key is formed by a longitudinal plate-
shaped body which is defined by a pair of opposite
side surfaces (52) defining the width (T) of the shank
(5) and by a pair of opposite upper surfaces (55)
defining the height (V) of the shank (5) and the shank
(5) is provided with at least one coding surface (50),
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which is adapted to interact with at least one coding
projection (2000) on the disc tumbler for defined ro-
tation of the disc tumbler (3) about the longitudinal
axis (O) of the lock by at least one coding cut-out
(30) on the disc tumbler (3) to a position opposite
the latch (40), characterized in that at least one
coding surface (50) on the shank (5) of the key is
formed by a shifted coding surface (50a) which is
situated on the shank (5) of the key in the direction
(T) of the width of the shank (5) at a distance (ATg)
from the edge surface (523) of the shank (5) of the
key to the depth of the material of the shank (5) of
the key, whereby at least one coding cut-out (30) of
at least one disc tumbler (3) is formed by a shifted
coding cut-out (30a) which is shifted on the outer
circumference of the disc tumbler (3) by an angle
(Ao3) relative to the position of the coding cut-out
(30) for cooperation with the coding surface (50) sit-
uated on the edge surface (523) of the shank (5) of
the key.

The locking system according to claim 1, character-
ized in that the shank (5) is provided with at least
two shifted surfaces (5230, 5231), whereby at least
one shifted coding surface (50a) is formed on each
of them.

The locking system according to any of claims 1 or
2, characterized in that the distance (ATg) has a
value from 0.01 mm to 3 mm and the angle (Aa.3)
has a value of 0.01° to 15°.

The locking system according to any of claims 1 to
3, characterized in that at least two disc tumblers
(3) in the set of disc tumblers (3) are identical and
are arranged mirror-inverted relative to one another.

The locking system according to any of claims 1 to
4, characterized in that between each adjacentdisc
tumblers (3) is arranged an axially springing disc (2)
which is adapted to define the axial clearance of the
disc tumblers (3).

A cylinder lock with a locking system, which com-
prises at least one disc tumbler (3) with a central
opening (20a) for insertion and rotation o fa shank
(5) of a key, whereby the disc tumbler (3) is arranged
rotatably about the longitudinal axis (O) of the lock
and the disc tumbler (3) is on the circumference of
its central opening (20a) provided with at least one
coding projection (2000) and on its outer circumfer-
ence it is provided with at least one coding cut-out
(30) for a latch (40), whereby the coding projection
(2000) is adapted for defined rotation of the coding
disc (3) by the action of the coding surface (50) on
the shank (5) of the key about the longitudinal axis
(O) of the lock with the at least one coding cut-out
(30) on the disc tumbler (3) to a position opposite
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10.

1.

the latch (40), characterized in that the coding cut-
out (30) of the at least one disc tumbler (3) is formed
by a shifted coding cut-out (30a), which is on the
outer circumference of the disc tumbler (3) displaced
by an angle (Aa) relative to the coding cut-out (30)
for the cooperation with the coding surface (50) on
the edge surface (523) of the shank (5) of the key.

The cylinder lock according to claim 6, character-
ized in that at least two disc tumblers (3) in the set
of disc tumblers (3) are identical and are arranged
mirror-inverted relative to one another.

The cylinder lock according to any of claims 6 or 7,
characterized in that between each adjacent disc
tumblers (3) is arranged one axially springing disc
(2) adapted to define the axial clearance of the disc
tumblers (3).

A key for a locking system and for a lock, wherein
the key comprises a shank (5) which is formed by a
longitudinal plate-shaped body which is defined by
a pair of opposite side surfaces (52) defining the
width (T) of the shank (5) and by a pair of opposite
upper surfaces (55) defining the height (V) of the
shank (5) and the shank (5) is provided with at least
one coding surface (50) which is adapted to interact
with atleast one coding projection (2000) on the disc
tumbler (3) for defined rotation of the coding tumbler
(3) about the longitudinal axis (O) of the lock and
with at least one coding cut-out (30) on at least one
disc tumbler (3) to a position opposite the latch (40),
characterized in that the atleast one coding surface
(50) on the shank (5) of the key is formed by a shifted
coding surface (50a), which is on the shank (5) of
the key situated in the direction (T) of the width of
the shank (5) at a distance (ATs) from the edge sur-
face (523) of the shank (5) of the key to the depth of
the material of the shank (5) of the key, whereby this
distance (AT5) corresponds to the displaced position
of the shifted coding cut-out (30a) on the respective
disc tumbler (3).

The key according to claim 9, characterized in that
the shank (5) is provided with at least two shifted
surfaces (5230, 5231), whereby at least one shifted
coding surface (50a) is formed on each of them.

The key according to claim 9 or 10, characterized
in that the magnitude of the displacement (AT5) of
each shifted surface (5230, 5231) and each shifted
coding surface (50a) relative to the side surface
(523) on the shank (5) is the same or different, or it
is the same for a part of the shifted surfaces (5230,
5231) and part of the shifted coding surfaces (50a)
and simultaneously itis different for a part of the shift-
ed surfaces (5230, 5231) and part of the shifted cod-
ing surfaces (50a).
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12. The key according to any of claims 9 to 11, charac-
terized in that the magnitude of the displacement
(ATg) has a value from 0.01 mm to 3 mm.
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