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11 and? o-a key or a key blank provided therefor. 5 A cylinder |ock of
a kind provided with turnable | ocking discs has been known as such for a
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further .different opening ya .dences, i.e. 10 a .
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as nmastered | ocki ng sys$ 0 i Ncrease nunber
of the |ocki gpmbination in accordance with the preamble of claim 1 or

claim 11 and to a key or a key blank provided therefor.

5 A cylinder lock of a kind provided with turnable locking
discs has been known as such for a long time. Even though the
number of different opening combinations available in this
lock type is enormous, there has been a need to create further
different opening variations so as to avoid coincidences, i.e.

10 a key opens by chance a lock it is not supposed to, which is ,
very rare as such, but especially to be able to provide lock

. groups for separate clients including a large number of locks
and keys possibly arranged hierarchically as mastered locking

systems.
15 One solution is to increase the number of the locking
discs in the 1lock. However, unless the discs are made

unacceptably thin a consequence of this solution is that the
lock needs more space in the axial direction thereof to
accommodate it and, thus, in practice, the lock is no longer
20 applicable for insetting in doors or objects to be locked
which are of conventional thickness. Therefore, a wmore
advantageous altermative solution is to provide a range of
different new key profiles, which are at least partly, and
preferably entirely, mutually incompatible. A prior art
25 solution of providing new key profiles is disclosed in the
patent publication FI-A-68290 (corresponding to US-A-4127996) .
Conventionally this prior art lock type has been operated by
a key, the basic profile of which is semicircular in the
cross-sectional plane of the key shaft. Therefore, due to
30 manufacturing techniques, the possibilities to provide new
mutually incompatible profile variations are in practice,
however, rather limited. As key shafts having basically a
semicircular profile have been in general use for many years,
the key security relating thereto or to key profiles derived
35 therefrom continually gets more risky, because by cutting
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di scs in the | ock. However, unless the discs aré nmade unacceptably thin
a consequence of this solution is that the | ock needis phyetdasiiesn eplaced; o
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is no longer 20 applicable for insetting in doors or (N

whi ch are of conventional thickness. Therefore, a nore advant ageous
alternative solution is to provide a range of different new key profiles,
which are at |least partly, and preferably entirely, mnutually inconpatible.
A prior art addivionabrgudoyssvindthe keswpre§ipesfef &evissadirsafysl YsSe t he
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Conventional [y this prior art |ock type has beén operated by a key, the
basi ¢ profil aRbendpdconiy EeFi e QRvakeh BERE1¢RSss- secti onal pl ane of the
key shaft. Therefore, due to 30 nmanufacturing techniques, the
possibilities to Brg¥£gﬁegeﬂhown key shaft profile utilized in the lock

5 type in question has a somewhat rectangular cross-section.
This version, however, relates to a specific bidirectionally
operable cylinder lock provided with turnable locking discs,
cf. for instance FI-A-74320 (corresponding to US-A-4351172).
In this known arrangement, returning of the locking discs

10 takes place by means of one or more return bars movable at the
periphery thereof and to which force transmission from the key
is accomplished through a so-called lifting O-locking disc.
Relating further to this lock version, FI-A-81429
(corresponding to US-A-4686843) discloses a separate guiding

15 element inserted in the key channel, the purpose of which is,
together with rotation limiting means, to prevent inadvertent
scrambling of the stack of locking discs by guiding insertion
of the key into the lock and its removal from the lock so that
axial displacement of the key relative to the stack of discs

20 can take place only in a certain angular position of the discs
in the lock cylinder. A further purpose for the prior art
guiding element is to impede picking of the lock. In
addition, by varying the form of the guiding element, new key
profiles can be provided. In this prior art arrangement the

25 guiding element, however, never acts directly on the locking
discs themselves.

WO 89/11014 discloses a further solution based on the
conventional semicircular key shaft profilé and in which the
combination surfaces as well as the return surfaces, provided

30 for returning of the locking discs, are located conventionally
on the plane side of the key shaft. In addition, this
arrangement includes two bars attached to the lifting O-
locking disc, of which one bar is located in the key channel
itself. These bars together return the locking discs when the

35 key is turned back towards the locked position of the lock
mechanism. The purpose of this known arrangement is also to



nmutual |y inconpatible profile variations are in ﬁFEEfTEE_“ﬁ*ﬁéver—-rather
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in gerreral- use for many years, the key security rel r to key
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place, in normal use of the lock mechanism, by means of the

5 key in a wholly conventional manner.

One aim of the invention is to provide new profile
variations for the basic lock type referred to above, operable
in one direction and provided with turnable locking discs, by
means of a new solution, in which a guiding element, known as

10 such, and located in the key channel is utilised so that the
advantages of the prior art solutions are retained but at
least some of the disadvantages thereof are avoided. At the
same time a further aim of the invention is to provide some
new key shaft profiles, by means of which key security

15 pertaining to this basic lock type can be further improved.

The aims of the invention are achieved with the disc
cylinder lock - key - combination defined in the following
claim 1 and claim 11. In accordance with one aspect of the
invention the stack of discs includes a number of locking

20 discs, the key opening of at least one of which is so formed
that it defines at least one internal protrusion extending
into a part of the key opening (the adjacent sides of which
protrusion can be substantially perpendicular with respect to
each other) whereby one side of the protrusion forms a

25 combination surface arranged to cooperate with a corresponding
combination surface of the key shaft for determining the
turning movement of the at least one locking disc relative to
the inner cylinder when the key is turned in the opening
direction of the lock mechanism to secure opening of the lock

30 mechanism, and the other side of the protrusion respectively
forms a return surface for the at least one locking disc on
which the key shaft is arranged to act by means of the guiding
element for returning the at least one locking disc into a
locking position of the lock mechanism corresponding to a

35 position allowing initial insertion of the key. Thus, by
utilising a new kind of combination of the key opening of a



preanble of claim9). In this known arrangenent, returning of the |ocking
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peri phery st hereof and to which force transmi ssion fromthe key is
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t he conventi onal
The extent of the return surface in a modified locking

disc need not be as large as that of a combination surface.
Therefore in practice it is possible for the length of the
10 return surface in the key opening of the at least one locking
disc to be lesg than a third of the length of the combination
surface of the locking disc. Thus, more space is available
on the key shaft for surfaces that can be used for profile

variations.

15 The key opening of a modified locking disc is, with
advantage, designed so that it includes a curved surface
extending from one end of the return surface, the curved
surface being located at the radial position occupied by the
possible locations for the peripheral notches in the locking

20 disc, said curved surface being formed and positioned so that
the minimum distance between a cut peripheral notch and the
key opening is preferably at least 1 mm. In this way it is
ensured that the region between the peripheral notches and the
key opening remains sufficiently wide to provide the necessary

25 strength for each modified locking disc.

The guiding element preferably comprises two members
extending symmetrically on opposite sides of the key channel
in the axial direction thereof, whereby the key opening of
each locking disc comprises, correspondingly, two separate

30 internal protrusions each including a return surface arranged
to cooperate with a respective one of the axial members of the
guiding element. In this way it is ensured that the key can
be inserted in the key channel in two separate positions
spaced 180° apart. '
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key is first inserted, whereby the guiding element is
supported by this profile disc. The key opening of the
profile disc can then be systematically varied to provide
different lock-key-families based on different profiles of key
shaft.

In order to increase the number of possible profile
variations and to provide an improved support for the guiding
element, the latter is conveniently supported by a lifting O-
locking disc, known per se, arranged along the key channel
towards the inner part of the inner cylinder, whereby the key
opening of said 1lifting O-locking disc can be varied
independently of said profile disc for further defining key
profiles usable on the end of the key shaft first inserted
into the lock.

A key or a key blank included in a combination according
to the invention is advantageously formed so that the shaft
part thereof has an at least substantially rectangular cross-
section and comprises at least one groove, preferably two
grooves located symmetrically on either side of the shaft,
extending lengthwise over the shaft and designed to
accommodate said guiding element. The shaft part of the key,
or of the key blank, comprises further an edge and in
association therewith a side plane, starting from which the
combination surfaces, determining the opening combination of
the lock in each case, are arranged to be cut as bevelled
surfaces to be spaced at selected intervals from each other
towards another edge in the shaft part located adjacent to the
said first edge, said second edge being essentially rounded.
In this way the compatibility of the key with the lock is
secured and at the same time it is possible to improve key
security by preventing the use of keys with somewhat similar
profiles in the lock in question.
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type referred to above, operable in one direction and provided with
turnabl e l.ocking discs, by nmeans of a new solution, in which a guiding

el ement, known as such, and located in the key channel is utilised so that
t he advantages of the prior art solutions are retained but at |east some of
t he di sadvant ages thereof are avoided. At _the sane tinme a further aim of
the invention is to provide sone new key &Haf t profiles, by neans of which

key security pert .to this basic |ock 4 c?h r d.
The aims of the | HoRTTbh e SR EUALRIIH TR LY SotBpiden o, Epes
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utilising a Rew kifd 0 I'nat1on of t eni_ng
the edges of the shaft part of the key located ad]acent to
5 said series of combination surfaces are rounded. In this way
the key can be inserted in the lock in two different turning
positions as described above and the lock can be opened from
either of these positions, which is convenient for the user.
If, however, the key includes only one series of combination
10 surfaces, more possibilities are achieved for profile
variations, but at the expense of the convenience of two-sided

operation.

The invention will now be further described, by way of
example, with reference to the accompanying drawings, in
15 which:

Figure 1 is an exploded view of one embodiment of a
cylinder lock - key - combination according to the invention,

Figure 2 shows a normal locking disc included in the
combination of Figure 1,

20 Figure 3 shows a profile disc to be utilised in a lock -
key - combination accordingly to the invention, and in
addition some possible profile variation arrangements
illustrated by dotted lines,

Figure 4 shows a lifting O-locking disc to be utilised

25 in a lock - key - combination according to the invention, and

in addition some possible profile variation arrangements
illustrated by dotted lines,

Figure 5 is a cross-sectional view of the basic profile
of a key shaft in the combination according to the invention

30 showing also the possible combination cuts,

Figure 6a is a cross-sectional view of the profile of the



| ocki ng disc, and of the key profile and a returning of the |ocking discs
by nmeans of, a guiding elenent |ocated in the key channel, a new basic
profite and new surfaces therein can be nade avail able for providing novel
profile variations of the 5 key shaft and thus an increased nunber of
possi bl e openi ng conbi nati ons. The extent of the return surface in a
nodi fi ed | ocking disc need not be as |large as that of a conbination
surface. Therefore in practice it is possible for the length of the 10

return surfagey BhalFe key taRepo3d tebnt keraksheagingneo! 6B pgotlise @dsde

| ess than a %&lrd of the Igagth of the conbination surface of the |ocking
di sc. Thus, r §1949%Ee v s@BFai | abl e on the key shaft for surfaces that can
be used for profile variations. 15 The key opening of a nodified

locking disc is, \ﬁ“ig&re 6b is a cross-sectional view of the profile of the
key shaft at the position corresponding to the lifting O-
5 locking disc of Figure 4.

In the drawings, 1 indicates a cylinder housing having

a turnable inner cylinder 2 1located therein. The inner

cylinder 2 encloses a stack of discs, which includes a number

of normal locking discs 4 turnable with a key 12 of the lock

10 and having a key opening 7 and a peripheral notch 20

determining the opening combination of the lock mechanism, and

at least one lifting O-locking disc 3 having a key opening 6.

The locking discs 4 are separated from each other by means of

intermediate discs 5 having a key opening 8. The lock

15 mechanism also includes a locking bar 10, which, in the locked

position of the lock mechanism, is located partly in a groove

30 in the cylinder housing 1 and partly in a slot 9 in the

inner cylinder, thereby preventing turning of the inner

cylinder 2 with regard to the cylinder housing 1. The locking

20 discs 4 can each be turned with the key 12 of the lock into

a position, in which the respective peripheral notches 20 line

up to form, at the position of the slot 9 of the inner

cylinder 2 in the axial direction of the lock, a uniform

channel, into which the locking bar 10 can enter from the

25 groove 30 in the cylinder housing 1 thereby releasing the

inner cylinder 2 to turn, together with the key, with regard

to the cylinder housing 1. This turning movement of the inner

cylinder 2 represents unlocking of the lock and is transmitted

to some further member, for instance to a lock bolt (not

30 shown). In Figure 1, 13 indicates generally the means by

which the inner cylinder 2, with its stack of discs, is

axially locked to the cylinder housing 1 and by means of which

force transmission from the inner cylinder 2 to the further
member can take place.

35 As 1is generally known, this type of lock mechanism



advant age, designed so that it includes a curved surface extending from one
end of the return surface, the curved surface being |ocated at the radial
posi ti-on occupi ed by the possible locations for the peripheral notches in
the | ocking 20 disc, said curved surface being forned and positioned so
that the m nimum di stance between a cut peripheral notch and the key
opening is preferably at least 1 mMm In Trﬁs‘may it is ensured that the
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return surfhceséd repgedssisting this movement of the locking bar 10 and
thus for making the operation smoother.

The lock also includes a guiding element 14 located in
the key channel formed jointly by the key openings 6, 7 and
8 in the discs 3, 4 and 5 of the stack of discs. In the
10 embodiment of Figure 1, the guiding element 14 comprises two
straight members extending axially on opposite sides of the
key channel within the stack of discs, these straight members
being connected together at the inner end of the key channel.
The shaft of the key 12, respectively, has two grooves 25
15 formed therein, each groove being sized and positioned to
accommodate a respective one of the straight members of the
guiding element 14. As shown in Figure 1, the guiding element
14 is supported at the inner end of the inner cylinder 2 by
the lifting O-locking disc 3 and at the outer end thereof
20 (i.e. near the inlet end of the key passage) by a profile disc
15. Both of the discs 3 and 15 turn continuously with the
key, when the key is turned in the lock, whereby return of the
locking discs 4 is carried out unconventionally by means of
the groove 25 of the key, the discs 3 and 15 and the guiding
25 element 14 linking them so that the guiding element 14 acts
on a counter surface 23 formed as part of the key opening 7

of each locking disc 4 (¢£. Figure 2).

The lock of Figure 1 also includes a drill-resisting

member 19 and limiting members 16 and 17 which are

30 advantageous from the viewpoint of reliable operation of the
lock, by allowing insertion of the key 12 into the lock and
removal thereof only in one position of the stack of discs.
Thus the members 16, 17 prevent inadvertent scrambling of the
stack of discs, and together with the guiding element 14 they

35 reduce wear on the lock mechanism caused especially by
insertion and removal movements of the key when the lock is



to cooperate with a respective one of the axial nenbers of the guiding
element. In.this way it is ensured that the key can be inserted in the key

channel" in-two separate positions spaced 180[err] apart. 5 - In practice
an advant ageous enbodi nent is achieved if a profile disc, turnable with the
key of the lock and acting to limt the shape of the key channel, is

arranged between the cylinder housing andethe inner cylinder at the end
where the key is first inserted, whereby the guiding elenment is supported
by this profidmexitsd. Thelkkeprapehtag ckicdhelpmifationli sancdre t Bamabged
systemati cal | red L d of gqrange efinessible difbarent
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which, in turn, is supported so that it dces not turn relative

5 to the inner cylinder 2. When the key 12 is turned in the
lock, the limiting plates 17a and 17b move radially towards
the shaft of the key 12 and internal projections in the plates
17a, 17b move into recesses 31 formed in the key shaft to
prevent removal of the key from the lock until the key is

10 turned back to its initial position corresponding to the
insertion position. A plate 18 supports the limiting members
16 and 17 from inside of the lock.

Figure 2 shows a modified locking disc 4 included in the

lock. The key opening 7 of the locking disc 4 has two

15 symmetrically arranged internal protrusions or steps 21, which

include combination surfaces 22, designed to cooperate with

combination surfaces 27 to be cut in the key (cf. Figure 5),

and return surfaces 23, which, when the key is returned to the

initial insertion position after an unlocking operation of the

20 lock mechanism, under the influence of the guiding element 14

cause a turning of the locking discs 4 back to their initial

position corresponding to the locked position of the lock

mechanism as described above. The key opening 7 in each disc

4 also has a curved surface 24, which is formed so that the

25 minimum distance A between the key opening 7 and the

peripheral notches 20 is sufficient having regard to

manufacturing techniques and strength requirements for the
disc. The distance A is preferably at least 1 mm.

Figure 3 shows a profile disc 15 to be utilised in a lock

30 according to the invention with a key opening 32. The opening
32 is made use of to provide further possible profile
variations in the key shaft, some of which variations are
shown with dotted lines in Figure 3. Thus the need for long
profile grooves extending over the whole length of the shaft

35 of the key is determined by the shape of the opening 32 in the
profile disc 15. In addition, the need for short grooves in



an inproved support for the guiding elenent, the latter i1s convenlently
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required to correspond to the profile disc 15 according to
Figure 3 and to the O-locking disc 3 according to Figure 4 is
shown in Figures 6a and 6b.

In the embodiment of Figure 1, the lifting O-locking disc
3 is the innermost disc in the stack of discs in the inner
cylinder 2. This is not necessary from a viewpoint of the
operation of the lock mechanism, and when desired the lifting
O-locking disc 3 can be moved outwardly in the stack of discs
towards the inlet end of the stack and, if this is done,
longer profile grooves will have to be provided in the key
shaft when further possible profile variations are to be used.
Naturally the form and size of the long or short profile
grooves can be varied widely according to need.

As is especially apparent from Figure 5, the key can,
with advantage, be provided with two series of combination
surfaces 27, the cutting of each of which is started from a
rather acute edge 26 and a side 33 in association therewith,
so as to secure a sufficiently effective surface for the
combination surface. The edge 28 adjacent to each edge 26 is
rounded to take account of the requirements for the design of
the key opening 7 as discussed above with reference to Figure
2. At the same time it should be observed that the
combination surface 27 to be cut in the key shaft can be made
sufficiently long so as to secure a reliable operation of the

lock mechanism.

The invention is not limited to the embodiment
illustrated since several modifications thereto are feasible
within the scope of the following claims.

el
nlng of
roflle

kBg kerurity
SOPEYERInG i dAr Rl |w§§r kﬂokvhe bpck in

of



si des of the centre—axis—eof—the—shaft part of the key, mﬁE?EE?mfﬁg_;dﬁes of

the shaft part of Sﬁng$§&ﬁk «adj acent to 5 said ser '“ﬁuu
surfaces dre rounde 'the key can be mserteHm“ﬂ mj

two different turnin l iﬂ descri bed above and the |ock cdn b
opened from either ons, which is convenient for the user.

| f, however, the key I ncl udes only one-s@ti es of conbination 10 surfaces,
nore possibilities are achieved for profile variations, but at the expense
of the conveni ence of two-sided operat EBAIMIhe invention will now be
further described, by way of exanple mﬁth reference to the acconpanying

drawi ngs, in 15 mhlch Figure 1 is ded VI of one enbodi nent of a
cylinder lock - kky » 8386i A¥tipde 5 0" t% P AR 9% comprising

a cylinder hou31ng (1) and 1ns1de thereof, a turnable inner
cylinder (2) enclosing a stack of discs including a number of
5 locking discs (3, 4) operating by their periphery, each
provided with at least one peripheral notch (20), a locking
bar (10), which in its locking position prevents turning of
the inner cylinder (2) with regard to the cylinder housing
(1), whereby the locking discs (3, 4) are turnable by means
10 of the key (12) of the lock into a releasing position of the
lock mechanism, and a guiding element (14) in a key channel
formed jointly by key openings (6, 7) of the discs (3, 4)
included in the stack of discs, extending longitudinally over
the stack of discs and arranged to turn continuously with the
15 key (12) when the key is turned in the lock, the stack of
discs including a number of locking discs (3, 4), the key
opening (6, 7) of at least one of which is formed with at
least one internal protrusion (21) extending into a part of
the key opening (6, 7), characterised in that one side of the
20 protrusion (21) forms a combination surface (22) arranged to

33_

cooperate with a corresponding combination surface (27) of the
key shaft (12) for determining the turning movement of the at
least one locking disc (3, 4) relative to the inner cylinder
(2) when the key (12) is turned in the opening direction of

25 the lock mechanism to secure opening of the lock mechanism,
and the other side of the protrusion (21) respectively forms
a return surface (23) for the at least one locking disc (3,
4) on which the key shaft (12) is arranged to act by means of
the guiding element (14) for returning the at least one

30 locking disc (3, 4) into a locking position of the lock
mechanism corresponding to a position allowing initial
insertion of the key (12).

2. A combination according to claim 1, characterised in
that the internal protrusion (21) provides adjacent sides in
35 the key opening which are substantially perpendicular.
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C to be utilised 25 in a lock - key - conbination
and i n addi-t i@n-sone possible profile variation

the inventi oahdPagberi€dakiao tHat POsS| BbeusRMBiuRehican Gu)s. ik gHee @]y is a
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rofjle of the . . . .
Hx]g %t least one locking disc is essentially

shorter than the combination surface {(22) of the at least one
locking disc.

4. A combination according to claim 3, characterised in
that the return surface (23) is less than a third of the
length of the combination surface (22).

5. A combination according to any one preceding claim,
characterised in that the key opening (7) of the at least one
locking disc (4) includes a curved surface (24) extending from
one end of the return surface (23), the curved surface (24)
being located at the radial position occupied by the possible
locations for the peripheral notches (20) in the locking disc
(4), said curved surface (24) being formed and positioned so
that the minimum distance (A) between a cut peripheral notch
(20) and the key opening (7) is at least 1 mm.

6. A combination according to any one of the preceding
claims, characterised in that said guiding element (14)
comprises two members extending symmetrically on opposite
sides of the key channel in the axial direction thereof and
in that the key opening (6, 7) of the at least one locking
disc comprises, correspondingly, two separate internal
protrusions (21) each including a return surface (23) arranged
to cooperate with a respective one of the axial members of the

guiding element (14).

7. A combination according to any one of the preceding
claims, characterised in that a profile disc (15) turnable
with the key (12) of the lock and acting to limit the shape
of the key channel, is arranged between the cylinder housing
(1) and the inner cylinder (2) at the end where the key is
first inserted, in that said guiding element (14) is supported
by said profile disc (15) and in that the shape of the key
opening (32) of the profile disc (15) is selected to be one



-7- key shaft at t eﬂg@g&huﬂms@krespondlng to the profiTe disc “of Fi gure

3, and Figure 6 tlonal vi ew of the profil m uwwﬁmﬂ‘ ft
at the position c& %mﬁm othe lifting O- 5Iock| m‘ H
In the draw ngs, a cylinder housing having a st ucnabl e i rfner
cylinder 2 |ocated therein. The inner cylinder 2 encloses a stack of

di scs, which includes a nunber of nornmal 1Boeki ng discs 4 turnable mﬁthha
key 12 of the_lock 10 and_h openi 7, an eri pheral notch 20
det er mi ni ng Pheé 509 nagc%hgg?ﬁ%}toﬁﬁéé%h@l%‘g%v%%cﬁaﬁﬁg ‘g%dhaft £ereRst one
lifting O-| obéckekely stanti hivas Npsedkeyt ApEPepgnd. profiles of key shafts.

8. A combination according to claim 7, characterised in
that said guiding element (14) 1is supported by a lifting
5 O-locking disc (3), known per se, arranged along the key
channel towards the inner part of the inner cylinder (2) and
that the key opening (6) of said lifting O-locking disc (3)
is arranged to be varied independently of said profile disc
(15) for further defining profiles of the key shaft at its end

10 first inserted in the lock.

9. A key or a key blank for a combination according to
any one of the preceding claims, characterised in that the
shaft part (12) thereof has an at least substantially
rectangular cross-section and comprises at least one groove

15 (25), preferably two grooves (25) located symmetrically on
opposite sides of the shaft, extending lengthwise over the
shaft and designed to accommodate said guiding element (14),
and in that the shaft part thereof (12) comprises an edge (26)
and in association therewith a side plane (33), starting from

20 which the combination surfaces (27) determining the opening
combination of the lock in each case are arranged to be cut
as bevelled surfaces to be spaced at selected intervals from
each other towards another edge (28) in the shaft part located
adjacent to the said first edge (26), said second edge (28)

25 being essentially rounded.

10. A key according to claim 9, characterised in that
it comprises two series of combination surfaces (27) located
symmetrically on opposite sides of the centre axis of the
shaft part of the key (12), and that the edges (28) of the

30 shaft part of the key (12) located adjacent to said series of
combination surfaces (27) are rounded.

11. A cylinder-key-combination comprising a stack of
locking discs (3, 4) aligned to define a key channel (6, 7)
and independently turnable by a key (12) inserted in the



The | ocking discs 4 @ﬁlgs@g}m{@eﬁﬂe‘,ﬁ&gm each other by neans—ef—internedi ate

discs 5 having a key e |l ock 15 nechani sm al s
| ockiig bdr 10, which; mﬂ [IM H position of the Io M ‘g ﬂ\m
| ocated partly in a gr cyl i nder housi ng 1 ¥ |9

slot 9 in the inner cylinder, thereby preventing turning of the I nner
cylinder 2 with regard to the cylinder'hbﬁsing 1. The locking 20 discs 4

can each be ne th the ke .of th into a position, in which
the respecti 'Wee% 0S¥ 1&8 ﬁﬁff’-BFma Pc{{ﬁ@ 6BBALE &AM of

the slot 9 off ttﬂne lnnerngzbirmhyec&:uvre ehguaaralo@ludp‘ién @?osiftlbh% vRtkn a
uniforn1chaﬁ£ Qf’%ﬁ Iockb g 10kcandenh ﬁ m t hed25 gr oove
30 in the cylint er R, €By stRg¥t REY RReteB§Fi RBEr 935¢0
turn, toget rengagiiny tnhmblaey(lw tdaprteger dnt cartmexwhdmdgra:tmﬂsllyn@fl tH&i s
turning My gENenghnk® ti0%ey (12) having combination surfaces (27) for
separately moving discs (3, 4) into their respective lock-open
positions and a slot (25) for engaging with the captive member
(14), characterised in that the captive member (14) is
designed to interengage with at least some of the discs (4)
10 to return them to their rest positions as the key (12) returns
the lock to its locked condition.



cylinder 2 represents unlocking of the lock and is transmtted to sone
further nmenber, for instance to a lock bolt (not 30 shown). In Figure 1,
13 i'ndi cat'es generally the nmeans by which the inner cylinder 2, with its
stack of discs, is axially |locked to the cylinder housing 1 and by neans of
which force transm ssion fromthe inner cylinder 2 to the further nenber
can take place. 35 As is generally RAown, this type of |ock mechani sm
-8- operates under positive guidance, mhereb¥ the lifting O- |ocking disc 3
is arranged to press the | ocking bar into the groove 30 in the
cylinder housing 1 when the | ock

CYLINDER LOCK - KEY - COMBINATION

A disc cylinder lock - key - combination, comprises a
cylinder housing (1) and inside thereof, a turnable inner
5 cylinder (2) enclosing a stack of discs including a number of
locking discs (3, 4). The locking discs (3, 4) are turnable
by means of the key (12) of the lock into a releasing position
of the lock mechanism. The key opening (6, 7) of the locking
discs (3, 4) is so formed that it comprises at least one
10 internal protrusion (21) narrowing a part of the key opening
(6, 7). The adjacent sides of the protrusion (21) can be
substantially perpendicular with respect to each other. One
side of the protrusion (21) forms a combination surface (22)
arranged to cooperate with a corresponding combination surface
15 (27) in the key (12) for determining the turning movement of
a locking disc (3, 4) to open the lock and the other side of
the protrusion (21) forms a return surface (23) for the
locking disc (3, 4) on which the key (12) acts by means of a
guiding element (14) when returning a locking disc (3, 4) into

20 its locked position.

This,Sheet Has Been Replaced
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mechanismis relocked. In this connection, a spring 1i-s5used for
assisting this novenent of the locking bar 10 and thus %igsﬁg&@aggeehn@laced
operation “snoot her. The | ock al so incl gyzs a guiding ele T in
t he key channel fornmed jointly by the} openi ngs 6, 7 gﬂmmwm‘ﬂmscs
3, 4 and 5 of the stack of discs. |In the 10 enbodi ment o , the
gui ding el enent 14 conprises two straight nmenbers extending axially on
opposite sides of the key channel within the stack of discs, these straight
menbers bei ng connected together at the inner end of the key channel. The
shaft of the key 12, respectively, has two grooves 25 15 formed therein,
each groove being sized and positioned to accommygate dspective ¢ghe of

t he strai ght nenbers of the guiding elenent 14. AS -u« Figure/l, the
guiding elenment 14 is supported at the inner end of tn r cyli/nder 2 by
-~

-




the lifting O-locking disc 3 and at the outer eqf$RgueH.

kg€ near the
I nl et end,of the key passage) by a profile disc ! “ di scs 3 and
15 turn cdntinuously with the key, when the key 1Blllﬂlﬁ£[l he | ock,
whereby return of the |locking discs 4 is carried ionally by
means of the groove 25 of the key, the discs 3 and 15 and the guiding 25
el ement 14 linking themso that the gﬂVﬂing el enrent 14 acts on a counter
surface 23 forned as part, of the key opening 7 of each_locki %ﬁ?isc 4 (cf.
Figure 2). The | ock of )N jngPudes a dril IE? member 19
and limting nenbers | are 30 advantagéous Tromthe vi ewpoi nt
of reliable operatiop e | ock, by allowing insertion of the key 12 into
the |l ock and rengls Qnly in one position of 2he stack of discs.
Thus the neitoe i nadvertent sci28apl i
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stack of discs, and together with the guiding el enent 14 they 35 reduce
wear on the.lock nechani smcaused especially by insertion and renoval
novenents of the key when the lock is, - 9- operated. In practice,

said limtation can be arranged through different neans. In the
illustrated arrangenment liniting plates 17a and 17b are supported within a
sl eeve 16, which, in turn, is supported so that it does not turn relative 5
to the inner cylinder 2. Wien the key 12 is turned in the |ock, the
limting plates 17a and 17b nove radially towards the shaft of the key 12
and internal projections in the plates 17a, 17b nove into
formed in the key shaft to
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prevent renoval of the key fromthe |lock until the key is 10 turned back to
it§"imitial -position corresponding to the insertion position. A plate 18
supports the limting nmenbers 16 and 17 frominside of the lock. Figure 2
shows a;nodified |ocking disc 4 included in the | ock. The key opening 7
of the locking disc 4 has two 15 symmetrically arranged internal
protrusions or steps 21, which i ncl udel conbi nation surfaces 22, designed to
cooperate with conbi natj op surfaces 27 to be cut in the ke cf. Figure 5),
and return surfaces 23,/NQi ch, c Ay is returﬂg§!g§é§%§:;nitia

I nsertion position af AN uUnNCOCKT Nng operation of t ck mechani sm
under the influence-g
| ocki ng di p
position of
each disc

_kbhig- Ba

_bhig: Bb
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4 also has a curved surface 24, which is formed so that {
distance A between the key opening 7 and the peripheral pofTthes 207 TS
suffi,cient having regard to manufacturing techni ques and stregg&ﬁﬁ;ﬁﬁ% !
requi rements for the disc. The distance Ais preferably at|leaSt 1 nm

Figure 3 shows a profile disc 15 to be utilised in a |loc
the invention with a key opening 32. The opening 32 is de use of to
provi de further possible profile vari aions in the key s ; —ofWhiCh
variations are shown with dotted lines in Figure 3. Thus the need for |ong

profile gddRysmlexbendd HQd&é’R&yﬁﬂ@ﬁl&?QJ_f%éy@%eﬁd?fint&%, %Hﬁ;iefcgﬁ%eowlenkey

I's determ ned by the shape of the opening”32 in the profi I SC

addi ti oneob i B%E 0y Bﬁéraﬁi@oﬁlgo WiBPYRRs iftended only for the new key profiles.

30--accor-di-ng—i-

A further known key shaft profile utilized in the lock type in question has a
somewhat rectangular cross-section. This version, however, relates to a specific
bidirectionally operable cylinder lock provided with turnable locking discs, cf. for
instance FI-A-74320 (corresponding to US-A-4351172 and forming the basis of the
preamble of claim 9). In this known arrangement, returning of the locking discs
takes place by means of one or more return bars movable at the periphery thereof
and to which force transmission from the key is accomplished through a so-called
lifting O-locking disc. Relating further to this lock version, FI-A-81429
(corresponding to US-A-4686843 and forming the basis of the preamble of claims
I and 11) discloses a separate guiding element inserted in the key channel, the
purpose of which is, together with rotation limiting means, to prevent inadvertent
scrambling of the stack of locking discs by guiding insertion of the key into the lock
and its removal from the lock so that axial displacement of the key relative to the
stack of discs can take place only in a certain angular position of the discs in the lock
cylinder. A further purpose for the prior art guiding element is to impede picking
of the lock. In addition, by varying the form of the guiding element, new key
profiles can be provided. In this prior art arrangement the guiding element, however,

never acts directly on the locking discs themselves.

WO 89/11014 discloses a further solution based on the conventional

semicircular key shaft profile and in which the combination surfaces as well as the



-10 - the key shaft will be determ ned by the shape of the k
the lifting O- locking disc 3 in a way known perse, as is sp
4. The profile of the key shaft required to correspond to tn
15 according to Figure 3 and to the Ol ocking disc 3 accord
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I's showmn in Figures 6a and 6b. In the enbodinent of Figure {1,jthe lifting }

O locking disc 3 is the innernost disc_in the stack of discs
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cylinder 2. This is not necessary fromda vi ewpoi nt of the dgerat ion of the

;
|
i
i
i

| ock mechani sm and when desired the lifting O- |ocking disc 3 can be noved

out war dl Yetuin sliffaéd, pedvidéd forgeturhipestdbie Idikingdiets, ardocitet konsémednalyd, i f
this is done, |longer profile grooves will have to be provided in the key
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cutting of each of

whi ch
itself. These barlsctogether return the locking discs when the key is turned back

towards the locked position of the lock mechanism. The purpose of this known
arrangement is also to prevent picking of the lock by preventing probing and
displacment of individual locking discs by means of a picklock. Otherwise returning
of the locking discs takes place, in normal use of the lock mechanism, by means of

the key in a wholly conventional manner.

One aim of the invention is to provide new profile variations for the basic lock
type referred to above, operable in one direction and provided with turmable locking
discs, by means of a new solution, in which a guiding element, known as such, and
located in the key channel is utilised so that the advantages of the prior art solutions
are retained but at least some of the disadvantages thereof are avoided. At the same
time a further aim of the invention is to provide some new key shaft profiles, by
means of which key security pertaining to this basic lock type can be further

improved.

The aims of the invention are achieved with the disc cylinder lock-key-
combination defined in the following claim 1 or the disc cylinder-key-combination

defined in the following claim 11. Thus, by utilising a new kind of combination of

the key opening of a



Is started froma rather acute corner 26 and a side 33 in &
therewith, so as to secure a sufficiently effective surfacg
conbi nati on surface. The corner 28 adjacent to each corner {26 i s rounded
t ake account of the requirenents for the design of the key jopen{ 89k a$98
di scussed above with reference to Figure 2. At the sane tine

it should be

e

observed that the conbination surface 27 to be cut in the key-straft—canbe

made sufficiently long so as to securé-a reliable operatiof

of the | ock

b e e e o e

mechani sm The invention is not limted to the enbodiment iTlustrated since.

sever al

fol l owi ng clai ns. 1. A disc cylinder |ock-key-com .
a_cyl i ndeftheiskeidof(thk 16¢dand sétsie {d1ahRthe sRapdlbM@R! iRyl dMaRhelC W Arw@;%i( 2)

modi f il pracvics ahtaeveniageses drebedinient v adhdiewdﬁé:;gnﬁ‘ﬂe disic, tureable

encl osing a stacKk of discs including a nunber® of | ocking discs (3,

oper ati ngeRyedn ¥ile' cyBfitibPRGising 53¢ the inner cylinder at the end where the key is first

inserted, whereby the guiding element is supported by this profile disc. The key
opening of the profile disc can then be systematically varied to provide one of a

range of possible different lock-key-families based on different profiles of key shaft.

In order to increase the number of possible profile variations and to provide
an improved support for the guiding element, the latter is conveniently supported
by a lifting O-locking disc, arranged along the key channel towards the inner part of
the inner cylinder, whereby the key openiné of said lifting O-locking disc can be
varied independently of said profile disc for further defining the key profile of the

key shaft at its end first inserted into the lock.

The invention also provides a key or a key blank according to claim 9. In this
way the compatibility of the key with the lock is secured and at the same time it is
possible to improve key security by preventing the use of keys with somewhat similar

profiles in the lock in question.

I nation, conprising



provided with at | east one peripheral notch (20) engageahle_in.a.releasi-ng
position of the |ock mechani smby a |ocking bar (10), whijcREMMCERMSNT GERINY
positi'on prevents turning of the inner cylinder (2) wth}regare-to-the-
cylinder housing (1), whereby the |ocking discs (3, 4) atejtu Qam%%@ﬁ
means of the key (12) of the lock into a releasing positiion of “t*h&" I'6Ck
mechani sm and a gui ding el enent (14) 61 a key channel for |olntly.. by
key openings (6, 7) of the discs (3, '4* ifncluded in the stack of discs,

extending |longitudinally over the stack of discs and arr arged—teo—gttd-nghty
engage withé kay ghafowall b2Teterininbe biyalie Shaid of thd)kegopengng 6 Snithe Giftih@D-i Nt 0
the lock so as to turn after insertion continuously with the key (12) when
the key igcling aRe 3 i 4 Way kadln pdige, 36 &C4hodin Hi Bigard £CTHdiRenR gru iqiée f

| ocking discs (3, 4), the key ening (6, 7) of “at | east “one of S

_ ‘ | | “one f

the Ky Shaserg fdPto Mitcep BT Ghe BRAE R} P%é%#f%ﬁﬁ%”%hﬂ%}b i FLOAN
ey J i .

Conbi nat IIpRts 35E 3 S5prdnt 1R d Tl " RaRBrn Fitbies &R ng  he -t ur ni ng

novenent of the at | east one |locking disc (3, 4) relative to the inner
cyl i nder

In the embodiment of Figure 1, the lifting O-locking disc 3 is the innermost
disc in the stack of discs in the inner cylinder 2. This is not necessary from a
viewpoint of the operation of the lock mechanism, and when desired the lifting O-
locking disc 3 can be moved outwardly in the stack of discs towards the inlet end of
the stack and, if this is done, longer profile grooves will have to be provided in the
key shaft when further possible profile variations are to be used. Naturally the form

and size of the long or short profile grooves can be varied widely according to need.

As is especially apparent from Figure 5, the key can, with advantage, be
provided with two series of combination surfaces 27, the cutting of each of which
is started from a rather acute corner 26 and a side 33 in association therewith, so as
to secure a sufficiently effective surface for the combinatibn surface. The corner 28
adjacent to each corner 26 is rounded to take account of the requirements for the
design of the key opening 7 as discussed above with reference to Figure 2. At the
same time it should be observed that the combination surface 27 to be cut in the key
shaft can be made sufficiently long so as to secure a reliable operation of the lock

mechanism.

The invention is not limited to the embodiment illustrated since several

modifications thereto are feasible within the scope of the following claims.



(2) when the key (12) is turned in the openlng direction of the |ock

mechani smto secure qpent -I‘I&‘h -he~+ock nmechani sm char aciﬂll’ﬂﬂﬂ“l“ﬁﬁﬂl“l
t he other side of thg [ﬂEb& by éT $EE [espectlvely f or ms
(23) for the at |east| gAi€ Tocking dikcl (3, 4) on which the key shaft (12]
is arranged to act by rneang @futies gli di ng -12- elenent (14) for
returning the at | eagt jone | ocki ng d S (3, 4) into a locking position of

t he | ock mechani sm cqr rlesperaing—to— bsition all ow ng initial insertion
of the key (12). 2. A conbi nation acpording to claim1, characterised in
that the internal protrasion (2I) p IS adj acent sides in the key

openi ng which are substantially perpendicular. 3. A conbi nati on accordi ng

to claiml orjclain g Pﬁaetl%ckicee(}jr c'orr]nl;[ma{xon comprising a cylinder housing

CU)

(1) and inside thereof, a turnable inner cylinder (2) enclosing a stack of discs
including a number of locking discs (3, 4) operating by their periphery, each
provided with at least one peripheral notch (20) engageable in a releasing position
of the lock mechanism by a locking bar (10), which in its locking position prevents
turning of the inner cylinder (2) with regard to the cylinder housing (1), whereby
the locking discs (3, 4) are turnable by means of the key (12) of the lock into a
releasing position of the lock mechanism, and a guiding element (14) in a key
channel formed jointly by key openings (6, 7) of the discs (3, 4) included in the
stack of discs, extending longitudinally over the stack of discs and arranged to
guidingly engage with a groove (25) of the key shaft (12) during its insertion into
the lock so as to turn after insertion continuously with the key (12) when the key
is turned in the lock, the stack of discs including a number of locking discs (3, 4),
the key opening (6, 7) of at least one of which is formed with at least one internal
protrusion (21) extending into a part of the key opening (6, 7) wherein one side of
the protrusion (21) forms a combination surface (22) arranged to cooperate with a
corresponding combination surface (27) of the key shaft (12) for determining the
turning movement of the at least one locking disc (3, 4) relative to the inner cylinder
(2) when the key (12) is turned in the opening direction of the lock mechanism to
secure opening of the lock mechanism, characterised in that the other side of the
protrusion (21) respectively forms a return surface (23) for the at least one locking

disc (3, 4) on which the key shaft (12) is arranged to act by means of the guiding



the return surface (23) yh-t-hekey-openri-ng of the at | east one | ocking disc
i.s essentially shorter H‘eﬁﬁ‘uaﬂ?féﬁﬁ\ffnﬁiﬁ&iﬁ;ion surface.(22) T"mumlm“" mml
one | ocking disc. 4. onbimatiomagcording to claim3 n
that the return surface( S;Le pam a third of the | ength of ®he *

conmbi nation surface (22). "K co n%| ragl on according to any one preceding

claim characterised injt _Lheﬂkery_gie!mg (7) of the at |east one

| ocki ng disc (4) includges a curved sur age (24) extending fromone end of
the return surface (23) —the-curve ce (24) being | ocated at the

radi al peberhern(1dg Compicedrmiing tieeatdess iobedotlef@tisens, 4Pintb A9088F
notchesp(ZO)eﬂ( '(ti?]e | ocki ng disc (4), said curveg su}r)if’ace (()24)1&07%6' ng forned

and posi tdfqneﬁb&qntea@émsxhecdﬂéap?w%ﬁhgs 1&&98%513{?@&1&‘1 iNEre i 619 ra'

notch (20) and the key opening east | ha
accordin g 18Ry one of the preceding cI ai ns, characterised in that sal d
gui di ng gﬁ gen? (14) conprises two nenbers extendi ng

2. Acombination according to claim 1, characterised in that the internal
protrusion (21) provides adjacent sides in the key opening which are substantially

perpendicular.

3. A combination according to claim 1 or claim 2, characterised in that
the return surface (23) in the key opening of the at least one locking disc is

essentially shorter than the combination surface (22) of the at least one locking disc.

4. A combination according to claim 3, characterised in that the return

surface (23) is less than a third of the length of the combination surface (22).

5. A combination according to any one preceding claim, characterised in
that the key opening (7) of the at least one locking disc (4) includes a curved surface
(24) extending from one end of the return surface (23), the curved surface (24)
being located at the radial position occupied by the possible locations for the
peripheral notches (20) in the locking disc (4), said curved surface (24) being formed
and positioned so that the minimum distance (A) between a cut peripheral notch

(20) and the key opening (7) is at least 1 mm.

6. A combination according to any one of the preceding claims,

characterised in that said guiding element (14) comprises two members extending



symmetrically on opposige-st+des-of=tie-key channel in the axial direction

thereof and in that thd REFSEHEIAGEE! ) of the at |east | onahpGINANGIRE
conpri-ses, correspondi rglly,” TWo separ at e| i nt er nal protrusiumm ﬂ Hgﬂﬂ Im:
i ncluding a return surfijage Q%B&;;a_;r‘;g@glg dito cooperate with a respecti ve one
m
I

(1%

of the axial nenbers off tthe guiding el enent (14). 7. A conbi nation
according to any one of} thhe—preeceditg i ms, characterised in that a
profile disc (15) turnable with the k‘e§l3F12) of the lock and acting to
limt shape of the key channet;— 7§ arranged between the cylinder housing
(1) and ts?ﬁ\métﬁeﬁl_l}ﬁﬁh 'o? BSitd ilePdf &G&e?%ﬁaiﬂm@fiﬁ th@ gxikEdirédidn thetedfage@r t ed,
In that said guidi'ng efenent (14) is supported by said profile disc (15)

din that . ' 3 f. t.h i ' '
ol eet ablh AU Bbediig (6Y7PRANAG deSfohellonk fodkinl ik opfprlsty) 1o
i di f,. f i bl i ff t | - -f.anili d
R L R N T T
characterised in that said guiding . . .
surface (23) arranged to cooperate with a respective one of the axial members of the

guiding element (14).

7. A combination according to any one of the preceding claims,
characterised in that a profile disc (15) turnable with the key (12) of the lock and
acting to limit shape of the key channel, is arranged between the cylinder housing
(1) and the inner cylinder (2) at the end where the key is first inserted, in that said
guiding element (14) is supported by said profile disc (15) and in that the shape of
the key opening (32) of the profile disc (15) is selectable so as to define one of a
range of different shapes, thereby providing one of a range of possible different lock-

key-families based on different profiles of key shafts.

8. A combination according to claim 7, characterised in that said guiding
element (14) is supported by a lifting O-locking disc (3), arranged along the key
channel towards the inner part of the inner cylinder (2) and that the key opening (6)
of said lifting O-locking disc (3) is arranged to be varied independently of said
profile disc (15) for further defining the profile of the key shaft at its end first

inserted in the lock.

9. A key or a key blank for use in operating a disc cylinder lock-key-

combination according to any one of the preceding claims, wherein the shaft part
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varied independently of said profif e sou(#%ba foi furt herTﬂgmmg ﬂ) H“|
profile of the key shaft at itsJedfirst inserﬂ-ejlnthel CKe 9. n Askey

or a key blank for use in operati -a-—-gH-se—-cyli-hder | ock-key- conbi nation

according to any one of the prededi ng E ai nms, whefein the shaft part -14
- (12) thereof has an at |east substantiafrty Tectangular cross-section and
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| ock- key- conbi nati on, and wherein the
section, extending lengthwise over the shaft and capable of accommodating in use

a guiding element (14) of a corresponding lock-key-combination, and wherein the
shaft part (12) comprises a first corner (26) and in association therewith one of the
wider side planes (33) of the rectangular cross-section, starting from which the
combination surfaces (27) determining the opening combination of a given lock are
cut or arranged to be cut as bevelled surfaces to be spaced at selected intervals from
each other, each bevelled surface extending from one of the wider side planes
towards a second corner (28) of the rectangular cross-section, said second corner
(28) being located adjacent to the said first corner (26) and associated with the
other of the wider side planes of the rectangular cross-section, characterised in that

the key blank profile portion of said second corner (28) is substantially rounded.

10.  Akey according to claim 9, characterised in that it comprises two series
of combination surfaces (27) located symmetrically on opposite sides of the centre
axis of the shaft part of the key (12), and that the edges (28) of the shaft part of the

key (12) located adjacent to said series of combination surfaces (27) are rounded.

11.  Adisc cylinder-key-combination comprising a stack of locking discs (3,
4) aligned to define a key channel (6, 7) and independently turnable by a key (12)
inserted in the channel from rest positions which define a locked condition of the
lock into respective angular lock-open positions which define an open condition of

the lock and at least one key engaging member (14) captive in, and extending axially
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t ur nabl evith at least gorg of the discs (4) to return them to their rest positions as the key

(12) returns the lock to its locked condition.
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CYLINDER LOCK - XEY - COMBINATION //
a disc cylincder lock - kay - comcinaticn, comprises a
cylinder nhcusing (i) and inside therscZ, a curnabls ianer
cylinder

{2) enclcsiag a stack of discs including a number of

locking discs (3, 4). The locking discs (3, 4) ars cturnanle

by means cf the key (12) of the lock intc a raleasing Tosition

e c¢i the lock mechanism. The kay cpening (6, 7) of the locking
dises (3, 4) is so formed that it ccmprises at lsast one
internal protrusion (21) narrcwing a part of the key opening
(6, 7). The adjacent sides of the protrusion (21) can be
substantially perpendicular with respect to each other. One
side of the protrusion (21) forms a combination surface (22)
arranged to cooperate with a corresponding combination surface
(27) in the key (12) for determining the turning movement of
a lockinhg disc (3, 4) to open the lock and the other side of
the protrusion (21) forms a return surface (23) for the
locking disc (3, 4) on which the key (12) acts by means of a

guiding element (14) when returning a locking disc (3, 4) into
its locked position.

FIGURE 1



