Key and disc tunbler cylinder |ock Field of technol ogy The
invention relates to a cylinder lock and to its key. The invention
parti cul arlworal7at®ss to a cylinder | ock with disc tunbl ecs/FHobiashssns,
a disc tunbler cylinder lock - and to its_key. Prior art I n known
di sc tunbl er cylinder |ocks, such as publﬂcation FI 74320, the

tunbl ers are brought to the opening position by turning the key.

D fferent conbination surfaces have been cut onto the key, and when
the key is turned, they guide the tunblers to turn to a position in
which the recesses on the outer edge of the tunblers are aligned on a
strai ght |i ey anl disgiyrailer evfindgeloskit pin to nove into the recesses
in the tunblers, and the | ock can be turned open. The publication
FI 74320 presents a key with four series of conbination surfaces,
allowing the key to be inserted into the correspondi ng cylinder in
two positi ofdeldoftachnplagye key 180 degrees around its | ongitudinal
axis). The publication FI 94452 presents another disc tunbler
cylinder and ifthe kegntighereladgs itn ehiglinglebl Ibclatarah thaist key. s€he elmverftion

conmbi nati on : 0 site, sides he, k rofile. that is,
the cross- s@%ﬁr’ %ﬁac@?ref @%s Eogé) 4 h}ﬂﬁz .IOC?( W‘?‘héﬁ?uwpﬁ%'g _oftlhﬁg?s a\)@%ﬁ Wmpler
use. Wear omrviihgerdocif acasi tonipakéy.t he operation of the key and | ock,
whi ch causes nal functions and may further increase wear on the | ock
cylinder. The extrenme outer surfaces of the key are particularly
prone to wear caused by the environnment. Furthernore, the surfaces
used for tumrPribhgeit he | ock el enents wear due to both the environnent .
and resistance caused by the parts of the tunmbler |ock. The wearing

of the key isimkhoMetist umBaybaindesloks &tbh a8 fubfidatioh r$gaB20,he tumblers
guards, mai ntepance rkers . and carebt akers. ) o
are brought to the opening position by turning the key. Different combination surfaces
have been cut onto the key, and when the key is turmned, they guide the tumblers to
turn io a position in which the recesses on the outer edge of the tumblers are aligned
on a straight line. This allows the detent pin to move into the recesses in the

tumblers, and the lock can be fured open.

The publication FI 74320 presents a key with four series of combination surfaces,
allowing the key to be inserted into the cormresponding cylinder in two positions
(turning the key 180 degrees around its longitudinal axis). The publication FI 94452
presents another disc tumbler cylinder and its key. The key in this publication has two
series of combination surfaces on opposite sides of the key profile — that is, the cross-
section of the key shank.

The surfaces of keys wear in use. Wear on the surfaces impair the operation of the
key and lock, which causes malfunctions and may further increase wear on the lock
cylinder. The exireme outer surfaces of the key are particularly prone to wear caused
by the environment. Furthermore, the surfaces used for turning the lock elements
wear due to both the environment and resistance caused by the parts of the tumbler
lock. The wearing of the key is quicker in heavier use, such as that of security
guards, maintenance workers and caretakers.



2 Short description of invention The objective of the invention is
to reduce problens due to wear on the key. The objective will be

achi eved aggpiesenized in the i ndependent clains. The depgrdediosah@l N
descri be vari ous enbodi nents of the invention. The inventive idea

ainms to achieve the snallest possible wear on the surfaces of the key
known as the O-surfaces. O-surfaces refer to the surfaces that are
the outernost surfaces of the key shank and that have been arranged

to operate %é'QdEQ&wgﬁwﬁi erii3g di sc tunbler cylinder |ock every

time the key 1s tur in the key channel of the lock. If the

O-surface is WP@W& hd irGBNGESisB! bHRG b%[e%dsl hfe t@vr?éér%%bﬂ%egg

cyl i nder | ock. unctirons can in turn inpose additional wear on

| ock parts. The Dhieckiey \aiicbe dichgpved asheresentedtin cthecionpparsiest alagneovéhe
that is transverse to.the key shank. The .groqve_.conprises a_bottom.
Section A QFRFUPGRCEKET angbs3 s D P Re B M iRn " FRT inyfive
secti on betwegnifdetdathietd 86 tdnellciNBosdisle ONERT of Uihbag@Tabhs OBf L key
key shank. The bottom section of the groove is the key's nain drivi ng

surface thaknawn gsdbe Oosurfagag s &purfenesi Aty o e st hat Rigyihe oUgEN0s
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t he key because the aces not transfer the majority or any o?
the force taf thiendist hemkiey cilindendoalli eyt tirisl e keylis idued lindke keechazrsl
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on the bot tamisbr thghder 06i€ Malfirictiohs ah iMeiyh Mipbsee xpdigonkl twesean the
caused by environnmental factors. The wear on the key's driving
surface 6A 106kpaHStically entirely caused by contact between it and a
transm ssion disc located in the inner cylinder of the lock. 3 List
of figures Thhkepaceeidingithie nention EATPESFS 3 Qe IFdds (MRnRgee to
detail by rgf&NGfarikO ThEGrbdAHEGRpRles 160 @RI REGGH BnauidIGRe sebfs®s 68
that are transverse to the bottom section between the bottom section and the
outer surface 2A of the key shank. The bottom section of the groove is the key’s
main driving surface that is used to transfer turning force from the key to the
disc tumbler cylinder lock. This reduces wear on the O-surfaces of the key
because the O-surfaces do not transfer the majority or any of the force turning
the key to the disc tumbler cylinder lock. Because the main driving surface that
transfers the majority or the entire force turning the key to the inner cylinder of
the cylinder lock is on the bottom of the groove 8, it is not very much exposed
to wear caused by environmental factors. The wear on the key’s driving surface
BA is practically entirely caused by contact between it and a transmission disc

located in the inner cylinder of the lock.



Figure lillustrates an exanple of a key according to the invention,
Figure 2illustrates an exanple of a key groove according to the

I nventi on, Wogura4738d | ustrates an exanpl e of a key and actiraxnenissgdon
di sc according to the invention with the key in the basic position,
Figure 4illustrates an exanple of a key agd a transm ssion disc
according to the invention with the key turned agai nst the

transm ssi on di sc,

Figure 5illustrates an exanple of a key and a

transm ssi on g §icrigkePr ding to the invention with the key turned so

that the transmssion disc is against the mating surface in the inner
cylinder of thg the%kiowing, the invention is described in more detail by reference to the

figures of the enclosed drawings, where

Figure 1
Figure 2
Figure 3

Figure 4

Figure b

Figure 6

Figure 7

Figure 8

Figure 9

Figure 10

Figure 11

Figure 12

illustrates an example of a key according to the invention,
Hiustrates an example of a key groove according to the invention,
illustrates an example of a key and a transmission disc according
to the invention with the key in the basic position,

illustrates an example of a key and a transmission disc according
to the invention with the key turned against the transmission
disc,

illustrates an example of a key and a transmission disc according
to the invention with the key turned so that the transmission disc
is against the mating surface in the inner cylinder of the lock,
illustrates an example of a fransmission disc in a disc tumbler
cylinder lock according to the invention,

illustrates an example of an inner cylinder in a disc tumbler
cylinder lock according to the invention,

illustrates an example of a key and the parts of a disc tumbler
cylinder lock according to the invention with the key in the basic
position,

illustrates an example of a key and the parts of a disc tumbler
cylinder lock according to the invention with the key turned,
illustrates another example of a key and a transmission disc
according to the invention with the key in the basic position,
illustrates another ekampie of a key and a transmission disc
according to the invention with the key turned against the
transmission disc,

illustrates another example of a key and a transmission disc

according to the invention with the key turned so that the



Figure 6illustrates an exanple of a transm ssion disc in a disc
tunbl er cylinder |ock according to the invention, Figure 7illustrates
an exanpl evohoedasosprer cylinder in a disc tunbler cyli pdernbomkosso
according to the invention, Figure 8illustrates an exanple of a key
and the parts of a disc tumbler cylinderglock according to the

I nvention with the key in the basic position, Figure 9illustrates an
exanpl e of a key and the parts of a disc tunbler cylinder |ock

according to the inventionwith fhe i§%a¥ﬂé€ N&d. mating surface in the inner

cylinder of the lock.

Description of the invention

Figure 1 fllustrates an example of a key 1 according to the invention, more
precisely a key blank on which a series of combination surfaces compatible with
a particular disc tumbler cylinder lock has not yet been formed. (The blank can
also operate as an actual key if the lock cylinder is arranged to operate with the
blank.} The key shank 2 is turned using the end 3 of the key to open the disc
tumbler cylinder lock. The shank 2 comprises a combination area 4 in the
direction of the shank in which a series of combination surfaces can be
established. The combination surfaces are cut onto the comhbination area. Usually
these are referred to as the combination cuts. The example key in Figure 1 has
four combination areas. These are the short sides of the key shank profile and
part of the ends of the long sides within a certain section of the length of the
shank 2. The number of combination areas on the key shank depends on the key
profile. However, the key shank comprises at least one combination area in the

direction of the shank.

The shank 2 of the key 1 also comprises an outer surface 2A formed by the
key blank and at least one groove 6 transverse to the direction of the shank. The
groove comprises a bottom section 8A and side sections 6B that are transverse
to the bottom section between the bottom section and the outer surface 2A of
the shank. The bottom section 8A of the groove is the main driving surface
through which turning force is transferable from the key 1 to the disc tumbler
cylinder lock. The side sections 6B protect the bottom section 6A against wear
caused by environmental factors. The groove 6 is illustrated in more detail in
Figure 2. When the bottom section 8A of the groove 6 has an even shape, it is
easy to manufacture. It is preferred that the side sections 6B of the groove are at
a right angle to the bottom section 8A. This way the groove 6 takes the least

possible space on the key shank 2. Other shapes of the bottom section 6A and



Figure 10illustrates another exanple of a key and a transmi ssion disc
according to the invention with the key in the basic position, Figure
11 illustraveswanoviser exanple of a key and a transm ss'powm:hbémmsw
according to the invention with the key turned against the

transm ssion disc, Figure 12illustrates gnother exanple of a key and
a transm ssion disc according to the invention with the key turned so
that the WD 2007/ 147933PCT/ F12007/050340 4

other transverse directions of the side sections against the axis of the key shank
are also possible. In principle, the groove 6 can be placed in any appropriate
location on the key shank. However, the recommended location is at the open
end of the key shank as illustrated in Figure 1. Itis also possible that the groove

6 is (at least partially) in the combination area of the key shank.

The outer surface of the key also comprises the O-surfaces 5 through which
the force turning the key interacts with the O-tumblers of the disc tumbier

cylinder lock. The O-tumblers always follow the turning of the key.

The combination area on the shank of a key according to the invention can
optionally comprise a groove 8 parallel to the key shank, with the middle section
of the groove being deeper than the edges of the groove, The groove 8 forms
the lowest, L.e. the outermost, combination surfaces for the series of
combination surfaces to be formed, so that the middle section of the groove
forms a contact surface for the disc tumbler cylinder lock’s tumbler. This is also
aimed to reduce wear imposed on the outermost combination surfaces. The
example key in Figure 1 also comprises a rectangular groove 7 at the centre of

the long sides of the key shank.

Figure 3 fllustrates an example of a key 1 and a disc tumbler cylinder lock
according to the invention. Figure 8 illustrates the inner cylinder of the lock in
partial cross-section. The disc tumbler cylinder lock comprises a cylinder body 9
{shown in Figure 3) and, within it, an inner ciflinder 11. The inner cylinder has a
stack of discs comprising tumblers 25 to be turned with the key 1 {Figure 8).
Figure 8 only illustrates one of the tumblers in the stack of discs. At least one
tumbler is a O-tumbler. A O-tumbler refers to a tumbler that always turns with
the key and is intended o contact the outermost surface of the key, which is
called the O-surface. Correspondingly, reference is made to the 1-tumbler, 2-
tumbler etc. depending on the correspondingly numbered surface of the
combination surface that the tumbler is intended to contact. Different
alternatives for the combination surface are created by cutting. The tumblers

comprise a key channel 26 and an edge groove 27 at the outer edge of each



transm ssion disc is against the mating surface in the inner cylinder
of the | ock. Description of the invention Figure 1 illustrates an
exanpl e ofw@zdeNs7dsaccording to the invention, nore pregrsebydskey
bl ank on which a series of conbination surfaces conpatible with a
particular disc tunbler cylinder |ock hgs not yet been forned. (The
bl ank can al so operate as an actual key if the lock cylinder is
arranged to operate with the blank.) The key shank 2 is turned using
the end 3 of the key to .open the disc. I . [YeTel e X
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are ref er rstning the tembleeowi ibe ?‘%Yﬂc,tﬁtoé’?“fh"e anpl e key in Figure 1

has four conbination areas. These are the fhﬁrt Si ges of the key ...
shank profil & iamegsaihet ghe dise wRierosYInAer [askATREE al§% AYRPESEePT Sl n

section of 1he h ZesdhIRicRUBD e Rivepasbitbati®Baks @as
on the key':J 'ﬁ%ﬁbggg%eﬁ)géu%%epﬁgpﬂﬁi grsorikiﬁll e. However, the key shank

conpri ses afarityeast one conbination area in the direction of the
shank. The shank 2 of the key 1 also conprises an outer surface 2A
formed by thpigkey bharkilasmktatexaemits andlegnoiiakoerationm of dhe ey gnHbe

direction of the shank. The.groove conpri ti]
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area of t hemalﬂ(t? g gl?r?gcké 21 for the bottom section of the groove 6. The required number

of mating surfaces depends on the key profile used. The mating surface is
shaped to follow the shape of the bottom section of the groove 8. The cylinder
lock also comprises a detent pin 12. The transmission disc also has a
transmission element 19 that is arrangeable against a mating surface in the inner
cylinder. Figure 8 illustrates the transmission disc of the example in Figure 1, and

Figure 7 illustrates the inner cylinder 11.

In the example of Figure 3, the disc tumbler cylinder lock comprises two
return pins 18 with the purpose of returning the tumblers in the stack within the
inner cylinder to the basic position when the key is turned to the basic position

after the lock is opened. The inner surface of the inner cylinder 11 has recesses



The outer surface of the key also conprises the 0-surfaces 5 through
which the force turning the key interacts with the O-tunblers of the
di sc tunbl evo ewbmdrelar | ock. The O-tunbl ers al ways fol | opciRRod 853N g
of the key. The conbi nation area on the shank of a key according to
the invention can optionally conprise a groove 8 parallel to the key
shank, with the m ddle section of the groove being deeper than the
edges of the groove. The groove 8 forns the |lowest, i.e. the
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3 |IIustrates an exanple of a key 1 and a disc tunmbler cylin

accor di ng textehded sttng atees THi.gure 8 illustrates the inner cyli nder
of the lock in partial cross-section. The disc tunbler cylinder |ock
conprises a chigundeillustdiesdthesérannple of Figiue 63 3Yithatith key tivinad iagaingh the
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transmission disc is in contact with the inner cylinder’'s mating surface 22,
forming a transmission connection from the key 1 to the inner cylinder 11, When
the key is turned further clockwise from the position of Figure 5, the lock opens.
The bottom section BA of the groove is a driving surface from the key to the

tranamission disc.

Figure 6 illustrates an embodiment of the transmission element 19 having a
projection in the direction of the inner cylinder's axis. In other words, the
projection is positioned transversely against the plane formed by the main
surface of the transmission disc. Figure 7 illustrates an embodiment of the inner
cylinder 11 that accommodates the transmission element illustrated in Figure 6.
In this embodiment of the inner cylinder, the bottom of the inner cylinder has a
movement area 23 for the transmission element 19, The movement area is a

cutting on the inner bottom of the inner cylinder, and the edges of said cutting



clarity. Figures 3 to 5 illustrate exanples of the nutual operation
of the key and the transm ssion disc of a disc tunbler cylinder |ock
accordi ng W@ 28P847ofvention. The shank 2 of the key is pbtaphiatRd i N
the direction of the shank axis, making the profile of the shank (the
cross-sectional area of the key blank) visible. The cross-section of
the key is at the groove 6. The inner cyfinder 11 and the

transm ssion disc 10 are viewed fromthe end of the axis of the inner
cylinder. This also c]learly shows the shape of the key channel 14 in
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di sc, naklﬁﬁ ssible to open the lock. In this situation, t he key
shank 2 is in.the position sho in Fiqur In t ositi.on, .th
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the key to e tran ron d
37 of the transmission disc 30. In addition to the edge groove 38, the edge of
the transmission disc has a radial projection that constitutes the transmission

element 31.



Figure 6 illustrates an enbodi nent of the transm ssion el enent 19
having a projection in the direction of the inner cylinder's axis. In
ot her wor dsyo tdee19%8y ection i s positioned transversely agaridsizotdis

pl ane forned by the nmain surface of the transm ssion disc. Figure 7
illustrates an enbodi nent of the inner cylinder 11 that accommpdates
the transm ssion elenent illustrated in Figure 6. In this enbodi nent
of the inner cylinder, the bottomof the inner cylinder has a
novenent area_23 for the trans ﬁ}?lron el enent 19. The npyenent area

i's a cutting O FHYCTREATBAT Bhifst retfenipiRie PlegiAnt i@ PUtion Hie wal &8
of said cut {{dhneB GRS lHl GnEBEddRY S9A S 868SoRehd Qﬁﬁht@ecéﬁs@ﬁ?@ Faking
el enent. Another alternative is that a cut recess is on

transni ssi oslriicss Wndha tansjréstidrosisend i . hehd nrmctbot @omaﬁgeﬂh’@ be in
inner cylin n i i,t.her of

t he end edgg(gr{tca)?% Yvﬁﬁhcrﬁé f&gjgz%éstm : r{% é&rrgie\&@ é} ® ta{rhg tgpog off the
remai ni ng olckhe wadas adgd heops QSe@ﬁterrtranEh&sgmt di@g is ut tiac asteat eirt h2

sides of the projection that are | ocated tr nsve aj nst t
ci rcunfer ené@féP RE the LRI K Ehobitke O"t”m v W&h’“bﬁes%‘%ﬁk rﬁe"s is
Figures 2 tgrandditlo g t@QF\é E%:ﬁ@ﬁto'f Qe @é‘te@i‘% pﬁrh(?z%ft(%ﬁé! Qalrie @M@r’che aRde

this is also the case with e mating surfaces 21 of the transm ssion
di sc. An ev@ipoypaise obtthe Itrenasmtsmg cimcr furoe- tpéherpeﬁléipnecﬁ hecieied pin. The

forms an ev C

driving sur%@%egagonyélg?ngé%tﬁo manu é Eﬂt}'r@eaefs eﬁ gﬁﬁgieds%% Lﬂtaneousw

natural | y pthssitol ﬂwdapbs;ad)rscmflmetdintsmcpse THe hmkt:nbﬁmbzahp\edcarhahlyt he

cont act sha e crei{at ed is s!exten5|ée as possible. Furthernore, it

can be seen g DHRrgPg DR K RAR MR ‘recﬁ PPerent depths in relation to

t he outer sur .ace ey at | rent 0| nts of the bottom
POuGerate

section 6A in '#WE P epme 9‘6r1e é‘”ﬁ\' Y ted palpgf e

aims to creghgsrAlsiBNt §881E BPBhaghk @eﬁffsa@@med toFOEEH end 1ddid, UBE T 8318
a key 1 according to the invention and the parts of the inner

cylinder 11segienstdfe o&e;ocr\eslcm RBPPRite ya‘éaqeu etipns o dhg dpveprafileeforat a
the disc tu&mtﬁ hddadar tllwé) rred fn%t:ﬁaﬁ#.edd&ﬁfféc%%% éflgﬁéo g@éngﬁ dfthe

whi ch t he key een turne ge groove
transm ssi ornasmbrsmzﬂ)ﬁ disuisl key mhbnrmieﬁuhby(ey he tedge fgribewelsc@iisefframethe

t unbl 25 I dijn| t th t t
1T ustr at o< ASERGY! BRam] b 1P o oA 5 oF 4R FPREPISHON SRS 5 oon be

accordi ng t@ridie thnuRNhosiBom & thd1 ket siRank. IFarihBrhdR, DRRES all of the
position. In this exanple, the key has two transverse grooves, the

bot t om sect UoHderssinothevstask withimdheipngigadindgailis hays eﬁﬁt’iuﬁyﬂd to the
f 34 f
surface 34 gf, dé#%ngqgepc%ﬁhﬂ 1 GettRY g\ﬁ}g%g%ﬁé tﬁée& H&g;ﬂc{ %gg@‘gﬁo%\@e of

disc 30. In addition e edge gro

t ransm ssi othediusablérasaral theedtrahsmpissipe alisco maltiag 1tcmxsth‘le i¢ epenhtbe lock. In
transm ssi Otrl]us su%uatlon, tllle key shank 35 is in the position shown in Figure 12. In this
position, the transmission element 31 on the transmission disc is in contact with
the inner cylinder’'s mating surface 32A, forming a transmission connection from
the key 1 1o the inner cylinder 28, When the key is turned further clockwise
from the position of Figure 12, the lock opens. When the key is turned counter-
clockwise again, the detent pin 12 is allowed to rise out of the edge grooves
with the help of a spring arrangement in the cylinder lock. At this time the lock
returns to the locked state. One of the sides of the edge groove 38 in the

transmission disc {in the figure, the right side of the groove in relation to the



9 The nmovenent area 29 of the transmi ssion elenent is a cutting on
the wall of the inner cylinder, and the edges 39A, 39B of the cutting
constit ut aygBhdrAgesHr faces for the transm ssion eIenen@C%*umﬁ%gnﬁ)
projection Is arranged to be in contact with one of the mating
surfaces 39A when the key is turned to ?8en the lock so that the edge
groove 38 of the transm ssion disc is at“the detent pin 12 and so
that the edge groove of the O-tunbler within the stack of tunblers is
arranged to turn to the position of the detent pin 12 at the sane
time the edgatrgiobihe dsg) GF“ eise ke RRkIRdsisi BRerdiosactitath he detans pin rising
position oqngﬁgugﬁggog The edge grooves of the other tunblers
have al so been nge o simul taneously turn to the position of the
detent pin. €] ejrC i

the Key i n ong WpRESen by Me oRHBIRL ST E DI LOTRRGREA Pholihid P tne
Figure 10 m\tdmtlbneth@ynalm:rtmrrm;mmsf toitve H aMmssgh@rtrmsgusskm ofien
the key is turr

on opposi t &de a% %}ee@f]ﬁr(?ngor(&?? tb%j‘eﬁr g?m ??C %8§ﬁt acF&{ BRALES

surface fofhioligh &R bEEPANSHCREN BM bNtheStwiisrere gidowd et..heh@dg,es&aqkofrhe
the transm ssion disc's key channel. If the key is turned further

cl ockwi se FAges BRF e grravawrefecEmgatiom seqts fé@f@é’%‘?@@'\/‘ﬁ@%"%ﬁe@ R¥
transm ssi %Hv%rﬁﬁv\ﬁgl Fa%@orQeBEéHLBQQhér‘é i PaSdhisabn & RS ﬁl‘?‘élﬂ?tormd%
12. Furthernore en all of the tunblers in the stack wt

i nner cyl i atlet) mloumv@eﬂbewf&m&s@édha ke be vemer Epperedi arythsosistrieducedtine
detent pin |s abl e t dge oyes

and the tr&f8t agg?nono ?%b:?ds' qé'%erw@ﬁo%sg} C(Plt %%oogﬁrf%ﬁ% %E%z!n%lroﬁled
this situath ahe ttdnenlisyors haﬁkrOBSfmm the kehetthatlo@n cylaien. Howevguribe

12. In this p05|t|on t he transm.ssion ele nt 31 o he tran i,on
disc is inOoRBRANRRt PRIMERNTTHE FHNISEHSSSN igfﬂfé’re %’W B&Er?\fae‘a&%@)ﬁ“g

formng a L,HARSEA SB! MatCABNGSLHAks| HPANd fk%yka% it Qtlﬁdé@ ifBN@kample for
cylinder 28. en the key is turned further clockw se fromthe

posi tion onUFilrg-?uﬁ!? TERUTt ies pod lasmlbiwr@ﬁbm’éork@iterr@twrﬁw the edge
counterclo ! 210

t he edge g%(i%%/vzeg Oq:g(?hnc%' ﬁ'tbﬁsﬁ %Eé EQE%P%%IShzjr@ah%\éﬁg%%g?#fE‘e‘mé athe
cyl i nder | dekentAfin tdiopet rthmictcheThe)ctdmbiet(a)rcm be atlaegéd ek ¢latsthay elo @ie

of the sides o the v i,n, the transm.s di,.sc .(i,n the
Tigure, *tneenstanoGedertiedh 168 Bev got od et SPPHE 28 PRI H bR S
the disc) easm @hi% Biall REbIeNEiheNto®d! GBFcel RintiAg ithé tay 6s thasiakanthrdligh
rising fromthe groove 38. As illustrated by the exanples, in a
key/ | ock cé%itlifaglﬁbﬁf #EeRP@ ng to the invention, the main

transm ssion of force - that is, the transm ssion of the majority or

the entire férkay asapningdo Kes nventigrecanex reylpmegtad for ﬁ&f@é@nfpwraﬁ@s of a
t hrough th

shank." The (elgeb SEERIAEr e 1d0®, TEABRHRIC Ba AR o ohR icthe
ext er nal  weaofile @i sbel kby shan Bdﬂ'rmlm\@blafhtaptcﬂﬂé is Beeatm:telet tetireg lomgraddes

transm ssi on of for. i nl not at rough the 0-surfac

of "the Key M iRIoEETSY bBeY offes Helg Rt e Ry G a5 o
previous i ré&h@a?misatwa@rﬂ&e b&sitVhghe bhendpaiild af Gse W8F eharivvRliy adettanyhe
transm ssion of force fromthe kg% to the I ock cylinder. However, the

operation hevingeang tridesr ank shayt isishes giwe\ePPesiEmactsEs Phélie &AtRRR being
shoul d be agr e 0; r

i1 sed, PoaEE Rl i) okl e s SHEiaRGREr Bloduty TEANE RIdRle bl the fona
conbi nat i om@bttﬁrslaa:teanplérbuml&me edge grooves of the tunmblers and
the transm ssion disc nust be aligned in line at the detent pin to
open the | ock: isTaadérinfobrerthe Jexaampldsep@sertng etbose thaaan teird;pdﬂnerlto@f the
transfer force between the ke%ﬂand t he i er of the
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that the invention is not limited to the examples mentioned in this text but can



It is evident fromthe exanpl es presented above that an enbodi nent of
the invention can be created using a variety of different solutions.
It is als YA ] hat the invention is not limted tq/dhe es
nentionedo?ﬁ“%ﬁ?£$%%xt but can 11 be inplenented in nghy/o?ﬁégﬁgk

di fferent enbodi ments within the scope of the inventive idea. 12

Cl ai nms 1 . A disc tunbler cylinder | ddk and key (1) conbination,
the |l ock conprising a cylinder body (9) and within it an inner
cylinder (11, 28), the inner cylinder containing a stack of tunblers
t hat conpr ienplamentadsin penY tasheredifigrans cerofadimentr eyitlin) theagcdpeaght the
one of the. Mﬁﬂi%ﬁ8e96i”9 a O-tunbler, said tunblers conprising a key
channel (26# d°an €dge groove (27) at the outer edge of each

tunbl er, and said cylinder |ock also conprising a detent pin (12) for
| ocking the | ock, said detent pin being able to be arranged into the
edge grooves (27) of the tunblers by turning the tunblers (25) wth
the key (1) to the position of the detent pin for opening the | ock,



a shank (2) of the key conprising an outer surface (2A) fornmed by the
key bl ank and at | east one conbination area (4) in the direction of
the shank, in which section a series of conbination surfaces is
establishabl e, characterised in that the shank (2) al so conprises at

| east one groove (6) transverse to the shank direction, said groove
conprising a bottom section (6A) and sitié sections (6B) transverse to
the bottom section between the bottom section and the outer surface
(2A) of tBwimkank, and the bottom section of the groove being a nain
driving surface through which force turning the key is transferable
to the inner cylinder of the disc tunbler cylinder |ock, t he stack

of tunbl egs Al [ t SIA B SI i 10, 30). C rj .
ey channdi 5 TFe S9Be} RS ader PRRANEEL MY ndibhion PheCRER Eb DR
sur f acecyldider 3oy (O abdievitrih it g1 inviengykrddrace, oB) tthe ikest, cyliRd@dg@htaining

groove (13, 38) and a transm ssion elenent (19, 31), and t he i nner
cyl i ndef stack ot Bpblesethal copusisen tumbkes (23), topbg tyrped twigh @rigaysii sat least

el ement [ r.fac : A 3 t he ends of the
moveren?racdan e R ol E R s e hiertlling = A chapneh 20
i nner cyhd neeeddel §rokR) (27) dththeedg@Rr Bdever tdch tdRblePf asdisdid cylinder lock
transm ssion disc (10, 30) being able to be set at the position of

the det &lse qomprisiy) a gegenthan (1 ahtrilesiiog the eknsaid Bted1)inteing ablslte be
(D) For SuRRRhET 148 BreF bitfeSd2rRRF e Brue v 0B feygpereabF Wi
tunmbl er gh KE) (ﬁitwhb%@,@iléﬁlaﬁ tﬁig_tdelt&wtaﬁintff)?oﬁtgﬁﬁhée it@éulo%fk, the detent pin

(12). 2. A disc tunbler cylinder |ock an y (1) conbination
accor di ng a shalka{Zndf, theHeryacarepiisieg annogteasutthee h2A] hgnedr badlee k2¢ ,blank
34) of t

S OF 8 BRI Rt D) el B PR soctn
series of combination surfaces is establishable, characterised in that the shank (2)
also comprises at least one groove (6) transverse to the shank direction, said groove
comprising a bottom section (B8A) and side sections (6B) transverse to the bottom
section between the bottom section and the outer surface {2A} of the shank, and the
bottom section of the groove being a main driving surface through which force
turning the key is transferable to the inner cylinder of the disc tumbler cylinder lock,

the stack of tumblers also comprises a transmission disc (10, 30) comprising a key
channel (14, 37), the edge (15, 33) of which comprises a mating surface (21, 34) for
the main driving surface of the key, an edge groove {13, 38) and a transmission
element (19, 31), and

the inner cylinder (11) comprises a movement area (23, 29) for the transmission
element and mating surfaces (22, 39A, 39B) at the ends of the movement area to
transmit force turning the transmission disc to the inner cylinder (11, 28),

the edge groove (13, 38) of said transmission disc (10, 30) being able to be set at
the position of the detent pin (12) and the transmission element {19, 31} being able

to be set against the mating surfaces {22, 39A) when turning the key (1) for opening



3. A disc tunbler cylinder |ock and key (1) conbination according to
Claim1l or 2, characterised in that the transm ssion elenment (19) is
a projection in the direction of the inner cylinder's axis and that
the novenent area (23) for the transm ssion elenent is a cutting on
the bottom of the inner cylinder, the edges (22) of said cutting
constituting mating surfaces for the t#énsnission el enent. 4. A
di sc tunbler cylinder |ock and key (1) conbination according to Claim
3, charthetiegsl S@dhﬂntheh@fdg& h@ccfysi(aabpf ltoe kurmbleps (2@ssimattanpoysin settieg it
and th t he. tu g gave a, second edge groove (13A). 5. A disc
t unbl e WP'HBBr It Elge%qi'éy 1) combi nation according to Claim1 or

2, charagt esi §isd tUﬁbﬂé?a&ylﬁw%r isANaRH &M eb@rﬁ%matlﬁ?flaodo%ﬁgrt%dbﬁdm 1,
projection on the edge of the transm ssion disc (30) and that the

nmovenemhasmceerisedan thet thehamatingrsumiassi(@h, Shemkrihe itmnamissidn digcdiOt 3€) is
wal | of the| ner cy | i nder (28), the _edges (39A, .39B) of t cuttlng
st | R AROTATTS Gheayen oatadtsris 167 ecmrEu NG SUretR Of 91 Kokl g
proj ect i

PUvk oot & LEBIsBALIANIRAAEOIORR drd €A A Torlibh AN gorahRoBEIMY, or 2,

t he edgbagicoarised(iB&habithd hrantmésstm siement dii SLis s padjettien poshd dbectidn of

the detent pin (12) and so that t he edge groove of the O-tunbler
wi t hi n thednagn ckliRgterisy fisise AR |§"aértrh§n@'l§ﬁ’em?“ftu?rﬁat FIhrpd draggmgsion

the detgnte B B §1QiRG 8he AFidh "Br L | fn@@?’e%l'{e?’géigég ﬁf)eof aid

transmssmn %lsctur%stothe p05|t|ono det'é

di sc t wobdirey cendtitatiey maoicly amthckeyor( the t@mﬁmh:aabn@lbra@ftordl ng to CI a| m
1 or 2, characterised in that the transm ssion disc conprises a _cut

recess affd A Ppojteeiggncyliedsh Iedtte apdiey bbt CORPHRLIPAAGCRHERT cipl FCledrar 3/
and th%h%\{?%?%@eﬁslnoqhg{ ‘%HE”éyzinaeP'lw?rco%epﬁs%E RAGrEIgRS (98 tsz@ gtilﬂéc}eéhe

recess an ar ea remail ni ng on the

of the tpmbjerchbona @benmage@r@auef(a@@s bei ng the sides of the
projection that are |located transversely against the circunference of
t he tran&nifsdissriumbier cylinder logk dindckayutiicombinaticndagcqrédier tarfdlaimay or 2,

cor AR RER i PP Brbe) B RAFAAEP LR B oo
of the transmission disc (30} and that the movement area (29) for the transmission
element is a cutting on the wall of the inner cylinder (28), the edges (39A, 39B) of
the cutting constituting mating surfaces for the transmission element (31), said
projection being arranged to be in contact with one of the mating surfaces (3%A)
when the key is turned for opening the lock so that the edge groove (38) of the
transmission disc is at the position of the detent pin (12} and so that the edge groove
of the O-tumbler within the stack of tumblers is arranged to turn to the position of the
detent pin {12) at the same time the edge groove {38) of the transmission disc turns
to the position of the detent pin.

6. A disc tumbler cylinder lock and key (1)} combination according to Claim 1 or 2,
characterised in that the transmission disc comprises a cut recess and a projection is

on the inner bottom of the inner cylinder, and the transmission element is either of

the end edges of the cut recess and the movement area is the space remaining on the



8. A disc tunbler cylinder |ock and key conbi nation according to
Claim?7, characterised in that the side sections (6B) of the groove
are at a right angle to the bottom section (6A). 9. A disc

tunbl er cylinder |ock and key conbination according to Claim?7 or 8,
characterised in that the bottom section (6A) of the groove has
different depths in relation to the outét surface (2A) at different
points of the groove in the longitudinal direction of the groove.

10. A deslestairthe @rojegliomdibe rhaiihg andadesybengtiheatdesrofaibe qrdjengort ahatngre

of the from1l to 9, racter sed | hat the groove (6) is at
t he ope%cé'h%r}’BHP”Wésq{‘éﬁg@ﬁ%ﬂ”e C‘rcunlﬁ?fenﬁed% stE? [ﬂ‘fﬁf‘lﬁs @yfishder | ock

and key con a@&'t%b%@cc%ﬁaélglou? aﬂeyke%f%&r%m%h@h | r?gﬁ o LRy ¥ P 1 -

characterised in that egroove Is w't eco on area
of the Reghaiaatdtised in triaz thé bdittoen taexrthjre(rﬁﬂowlthd@mdamw )dvad dkedven shape.

conbi nat i cordln to any of the Clalmsfromlto
char act er se‘%l ??'ﬁc W leheVERTHi Ineki GRd ks onbPREes %PCQF‘?B@&'etO( Hlaim 7,

paral | ebniactdiged Gy tﬁgﬁa‘g'!%’ sitfh Lo his g@@dﬁetﬁ%e@tdogg é?’g r.Euerlgﬁtg rglg gdo the

bei ng deeper than t he e sections ove §'sal

f or ms t hettonx sxcnipst GA(DI’TbI nati on surfaces for t he serl es of

conbi nation surfaces to be formed, so that the m ddl e section of the
groove foPméd disgoiinaier svilides doghypng H@Vd%@bmﬁﬁneacce)wlmd@rcmmk7 or 8,

tumbl er oo s credided 4 Ar? qf{u%tgtlﬁ HBES gyl qd A 1§F n \%’ g gﬁlfer}%tl‘& ﬁg{gths in

according to any al ITB rom ract errs

t he baSte(]:atiijinﬁl’tflﬁ'clﬁéc otitee sprfate l(2Apht Tdﬁﬂar@ﬂﬁ/ pﬁh%\ 6f tHe grSove nedleandbieudinal
havi ng | ong sides and short sides, the short sides being rounded to

f or m cofvestion e iRearoover4a
10. A disc tumbler cylinder lock and key combination according to any of the

Claims from 1 to 9, characterised in that the groove (6} is at the open end of the key
shank.

11. A disc tumbler cylinder lock and key combination according to any of the
Claims from 1 to 9, characterised in that the groove is within the combination area
(4) of the key shank.

12. A disc tumbler cylinder lock and key combination according to any of the
Claims from 1 to 10, characterised in that the combination area comprises a groove
(8) parallei to the key shank, with the middle section of the groove being deeper than
the edge sections of the groove, and said groove forms the outermost combination
surfaces for the series of combination surfaces to be formed, so that the middle
section of the groove forms a contact surface for the disc tumbler cylinder lock’s
tumbler.

13. A disc tumbler cylinder lock and key combination according to any of the
Claims from 1 to 12, characterised in that the basic shape of the profile of the key
shank {(2) is a rectangle having long sides and short sides, the short sides being

rounded to form convex surfaces.



14. A disc tunbler cylinder |ock and key comnbi nati on according to any
of the Cains from1 to 12, characterised in that the basic shape of
the profile of the key shank (2) is a rectangle having | ong sides and
short sides, two opposite corners of the rectangle being rounded.

15. A disc tunbler cylinder | ock and key conbination according to
Claim 13 or 14, characterised in that #fere is a rectangul ar groove
(7) in the niddle of the | ong sides. 16. A disc tunbler cylinder

| ock conptésitngisa Uyhblﬁde:ry[ibmjylo@@)am(ﬁewi ¢drbinetio@raccoring ayl ehm,de:rf the

Compr | SCBITRHATEr & ¢ 55 A5 ST At the PoREy Stapy, Ohihe BsIe ahahg ey
the tunplgps é?%rkgrébt%d{é”ﬂélvﬁ{g Io?§7§’d%§£’gmjle§h%rtc9%§ ' ﬁ;{/@%‘p%ogﬁ% corners of

channel (26) and an edge groove e outer €dge o

t unbl er theamedtagialbeippirodeded.ock al so conprising a detent pin (12) for

| ocki ng t{/\g | ock, said detent pin being able to be arranged into the
S

edge gr ooV2sA@¥ twblﬁhéykﬂﬂ%ll%awk‘?‘ljpﬁm@attﬁé JogRsliRg do Clagm hBta 14,
t he keycl(e?r)act%ﬂsé&‘ fat 'tﬁér%q %ﬂﬁ&ﬁfﬁg?%ﬁ% ol ) iPne R\?&HIQ%f ttlb@ dr@Cdes.
characterise at t rs aI SO conp

transni ssi@nAdiise tidhler36)lindermydks to@pasikgya Chimang! bdcﬂA(Q)SEad viiten it an
edge (15, 33) of which conprises a mating surface (21, 34) for the
mai n driNVPhEYENReadet of28l, Kb Woebrevinger d:oaﬁ:ymafa ahatackaphetumbbers 1 ghat

and " (oA AOKER (25 1o B SRR LEAIR ST AR oAt 5 s dpgrs

the t r apsing ssOQomplemesid @ntblemt ddiBpSiid ackesy 62&:@92@ 89 )andédddgroove
ends of the novenent area to transmt force turning the transm ssion

di sc t ol&2/Mheati HirePUtsy| edtfePf (sBED Qﬂr)bler anméa@dgehrgieom% (@ cesiprising a

of tho GREEhERR ToBbeloh TR ebEIe8EnE A EpaRaRD's food EeRaa is® tne

abl e t cedif gRlovBgARTPbT the tIMbIdNY LYUErAIRESthe2imISA) (28 etk ltﬁé"idég mhwm
key (1) for opening the | ock so that the edge grooves (27) of

t unbl eribe(posjtian afithadesns pjn set epaning ﬂnm@qboghmia@ter@fedtlhéhdtetfawtapk rof
br o) ect IR o chTELiET ol rerbaorer (A0 PRSP aes® Kau Tanet e
noveneng7)arRa &dgs) (150r33)hes Mﬁdﬁ&b%ﬁ@é}s a mating surface (21, 34) for the main
driving surface of a key according to any of the Claims from 16 to 25, an edge
groove {13, 38} and a transmission element (19, 31), and
the inner cylinder {11) comprises a movement area (23, 29) for the transmission
element and mating surfaces (22, 39A, 39B) at the ends of the movement area to
transmit force turning the transmission disc to the inner cylinder (11, 28),
the edge groove (13, 38) of said transmission disc (10, 30) being abie to be set at
the position of the detent pin (12) and the transmission element (19, 31) being able
to be set against the mating surfaces (22, 39A) when turning the key (1) for opening
the lock so that the edge grooves (27) of the tumblers (25) simultaneously settle at
the position of the detent pin (12),
characterised in that the transmission element (19) is a projection in the direction

of the inner cylinder’s axis and that the movement area (23) for the transmission



14b element is a cutting on the bottom of the inner cylinder, the
edges (22) of said cutting constituting mating surfaces for the
transm ssion el enent. 17. A disc tunbler cylinder |ock according
to Claim16, characterised in that the mating surface (21, 34) of the
transm ssion disc (10, 30) is even and forns an even contact surface
for the main driving surface of the key4b 18. A disc tunbler
cylinder lock according to Claim 16, characterised in that the

cyl i ndeeleineek i cmpuitges onether bopions of 1B mndr tchtddrhehe undgeer @ 2havfesaid
second e roove 13A% 19. A disc tunbler cyI i nder | ock

accor di ﬁ‘&%f'gq‘@f’ﬁf'mt § BFting sUIdRcESOr dhe TaasTHesianae/eMRBLt r ansmi ssi on

el ement ($2) Al gis@ th@ﬁh&' cﬁﬁQbP%k%c%@b?etPg@lgﬁn Afg téh%réétér“ée’& FSHAR the
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20. A disc tumbler cylinder lock according to Claim 16 or 17, characterised in that
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