WO 2011/ 080384PCT/ F12010/ 051006 Di sc tunbl er cylinder |ock and key
conbi nation Technical field This invention relates to a disc
tunbl er cylWRaEA03E8k and key conbination. |n par-5ti cuPEFFIze1E51006
invention relates to a conbination, the disc tunbler cylinder |ock of
which is provided with a rotation limter. Background art In disc
tunbl er cylinder |ocks, tunbler discs are used to resolve a
key-specific 10 code and open the lock. Inserting a key into a disc

tunbl er cylinder |ock doe ot yet cause the code to be resol ved,
rather it isB'Lsﬁéu?"E icﬁﬁﬂ%r’q?%g'i@bex ﬁ%‘E‘bE‘éSQBs turning of the

tunbl er discs according to the grooves of the key and thus resol ution
of the key code. It has been observed that if the key is, for sone

reason, not fully i ted into a 15 disc tunbler cylinder |ock, then
turns of the %&rﬁl%aalﬁ%ﬁ{n this case, cause a very slight turning of

the tunbl er di-s¢s. a fromtheiyf co n standar ition . The

st andar d posiﬂ?ﬁth%ﬁﬁgr?ﬁg%t?ﬁe’%%vﬂﬁﬁﬁC%EmgﬁE@E?EgiPHP@npﬁaarbékPa"
If sone & ttivelat,undireenttinsemitdsatve damiviedion, theryisdauinbler apindbelosk angahicd
position, then igﬁgrt'nq'%ﬂe E%é into the | ock does not go snoothly,
it will inst®EPVIsE é‘&%é‘rf’ PedM3 difficult or inpossible. The key 20
w Il have to be turned several tines fromside to side in order to
get the key fully into the cylinder |ock. To prevent this, disc

tunbl er cylinder | oc are often provided with a rotation limter.
A rotation I%ﬁ%@?uq{g% mechani sm which prevents a key from turning

inadisc tu cylinder. if.t Kk is . not fully inserted ..
nto the oyl 1 e HirbtF SuddaE fookbnirliersiog FisBed Was¥ond 3 Tprate
| ock to e taodeedd opbrethetibek. heserting o kel igtoi angiss tueblérndyindeh éck ybes detr yet
Pat ent publication Fl,. 108308 presents.a known rotation limter of.a
i sct unbl erilt e fofkrecoResanat it 5P ol Bt B ey et Ebdsp gt of
and a casi nghe Tmebleradisazgpdcsrdignneiod grboves thiteilepandadyls redelutiaf otthe key
di sc tunbl er ﬁ i nder lock. In the centre of the frame is a key
profile operﬁO é t hrough which the key can be inserted into the
cylinder It has been observed that if the key is, for some reason, not fully inserted into a
156 disc tumbler cylinder lock, then turns of the key can, in this case, cause a very slight
tuming of the tumbler discs away from their common standard position. The standard
position means that the key can be inserted into the lock. If some of the tumbler discs
have turned a tiny bit from the standard position, then inserting the key into the lock
does not go smoothly, it will instead be experienced as difficult or impossible. The key
20 will have to be turned several times from side to side in order to get the key fully into
the cylinder lock. To prevent this, disc tumbler cylinder locks are often provided with a

rotation limiter.

A rotation limiter is @ mechanism, which prevents a key from turning in a disc tum-

bler cylinder lock, if the key is not fully inserted into the cylinder. The rotation limiter

25 allows a key in a cylinder lock to be turned, when the key is fully inserted into the cyl-
inder. Patent publication FI 108308 presents a known rotation limiter of a disc tumbler
cylinder lock. The rotation limiter comprises a frame and a casing. The casing is con-
nected to the inner cylinder of the disc tumbler cylinder lock. In the centre of the
frame is a key profile opening, through which the key can be inserted into the cylinder



WO 2011/ 080384PCT/ F12010/ 051006 2 | ock. On both sides of the key
profile opening is a limting nmechanismin the sane line. The
limting n&otwarnigess s made up of a spring and bal | s onrboFiosid®ss Of
the spring. If the key is not fully inserted into the cylinder |ock,
the surface of the shaft of the key keegs the balls of the limting
mechani sm so close to each other that, if an 5 attenpt is nmade to
turn the key, the ball on the casing side is unable to nove away from

the hol |l ow of the casing. Because the casing is connected to the
i nner cyl i ngek. Onplhsides elidthe KBy @rafte ppemindiist @ limiting nreshaaismdnitee samey

lved. a T . . " : .
s not abl Z'*i%yﬁhﬁ?ﬁ'?“r’%ﬁngbﬂ%}*‘gﬁ‘aE Rade VIR 51t 2h palleol SbiriHRks LPRe
the |imtingPringclidie keyiis TRtLbbinaead N He cilndesioak.déhe evéosad thenshafteof
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oyl i nder ¢ sk Heepy WEodB ek irhfing e b s BB it o
the recess aftenpids kege tatuin & kdye theeall an thercaeidg sideds biabble ¢n e away
casing si defr(%rﬁ AP hSichPorTRY Ea %&5%&&?%&1%% nﬂécé}&&‘?ot%é?ﬁﬁ?egmﬁagﬁ’

the key can be turned in order’to nove er "drscs rnto
correct poswhichrs fidrbegemirngntiiee kecsadel in filllpirascb@sdea kéhiral isrmrompletely

cyl i nder 1.5iin§?rgér?:]iﬁtottﬁ)e E*fihgerggcéigbéki#eﬁftgllnhe key is continued. The

rotation |lim makes i'sc yl i nder | ock nore

functionally i : Lt i e [ .h | | nder
| ock, when a t@ykeﬁ@*a%o%ob'ﬁ%’géﬁaggé iﬁcorqtt%e ? %L? cﬁé@%“@ %%@?Aﬁrﬁoﬁﬁ}é COU%%
facil it &l essurfacepeossichessepirckiersgfade ofibe ke WVh@OthBrkegfis iddke conpdat placef

oyt i nder 1 oie kpEBFadeh F8rpef o BB i BRerEo il &5 sl e spvess
when a key ofshekéy,iandtehéhekdy imdened, dlok ballldrethelzjasiot side imabie ey adbve awahe
manner descrj bed in the. independent .claim The dependent ,cl ai
Goscr i be valdBate bl s eSREr TR, the, Soifangs v BRBiE SFiRy of pRyEThe um.
sol uti on r eblat discst intoahe careect podiicerfocypanirdethe loakkinamigl chsy trepirbémstindsn.
The disg tunmbl er linder. | o f the conbination conprises rotation
limti nﬁ*” rre'ﬁﬁb%&?%%ﬁgsgﬁg}'f‘ggﬁﬁe%ﬁélmﬁ%ﬁ%ri ses gui dance surfaces
for the rotation |i.mt.i an The.rotatiaon |limting . means conprise
2 frame, o oHengEiEh vt FERR BRE AT RYeL AR g maR (RABRal Yokl
However, it is able fo rotate in the cylinder lock, when a key is not inserted into the
lock. This rotation facilitates the possible picking of the lock.

20  PBrief description of the invention

The object of the invention is a disc tumbler cylinder lock, the rotation limiter of
which is not able to rotate, when a key is not in the cylinder lock. The object is
achieved in the manner described in the independent claim. The dependent claims
describe various embodiments of the invention.

25 The inventive solution relates to a disc tumbler cylinder lock and key combination.
The disc tumbler cylinder lock of the combination comprises rotation limiting means of
the key, and the key comprises guidance surfaces for the rotation limiting means. The
rotation limiting means comprise a frame, which has a key profile opening and a cas-
ing, which at least partially surrounds the frame. The frame comprises a limiting

30 mechanism and a locking mechanism, which are disposed in a line such that the lim-




ing, which at |east partially surrounds the frane. The frane
conprises a limting 30 nmechani smand a | ocki ng nmechani sm which are
di sposed i N®2188384uch that the Ilim WO PCT/FI2010/051006
2011/ 080384PCT/ F12010/ 051006 3 iting mechanismis on the other side
of the key profile opening and the Iockﬁ%g mechanismis on the
opposite side of the key profil e opening. The | ocki ng mechani sm
conprises a locking pin directed along said |ine, which conprises, at
the end on the casing si.de, pr.o thIO t hat ransver se ,
ol aton o 15 FEHATRT i oprBe kT e o ahe e Bl Goer s ang e tocking
arranged, i maxpapenad b@mevm;:bbsnté@de:@“&hé\@ey gﬁr@ﬂiﬁroﬁdﬁﬁ@ the frame from
turning, when the key is not in the lock or fully inserted into the

| ock. The Key imfrfghaeammxnabmprsesomwwagsma dirBéted @lbng Aaid ling) which
whi ch holearmvmge osed. The elepent is arrang ed to

nove in the CHB‘PESE‘SSUEE B Olntt'%‘? §a%'§ sidg,p QFQiﬁCB%P FRb % FRpSYSTRP @rfﬂaF“én P

away from t g Hed 6f thd 'ﬂﬁ:kﬁ%rﬂ‘ racmé p@cﬁ;eé’tﬂﬁ iSTBYA deh%gﬁératacymw%hth%rc%smg,
visible fromthe throu form sai d nce surface

Whe
the key is .%D@H@ﬂtlf%ﬁamaﬁr%@w& péhsa thg *g%éﬁph@ t%@ckeﬁw”y {nserted into
t hr ough hol ¢nsapek t he noving el enent are in the same line with the
limting nmechani smand the | ocking nechanism The limting nmechani sm

is arranged t ghpushotthe coPBinBtoreb®RBRESs 33h r@ugh hbl@”htvhﬁcﬂ”'@élée aQhdvhg &16-
opposite side of the key_profile opening and thus to allow the key to

turn. The | GKE iigdipRasRENT aerelesnent fSa@f@%wed g mevepBrige hols sush tb@rghisr@e-

of the Apvi REnLY ﬂ%%ewrﬁ@eﬁt%lﬁﬁ%y bR tﬁ@ﬁf)l'ee'rhef Qurri%gs QB’thE %vmg element,
cooperation of the casing Rro jection of [ ocki ng pi

Thus, the i Whchace v'ﬁ@ierfmﬁmhedhwg*ﬂ glg. fefm epig gundwee pgfageehani sm t he
el ement of the key and t he | ocki ng nmechani sm provide the situation 20
that the rotatV"6R ¢ ke Brinite sk fcaﬁh%ptlf@%%wmth@ﬂ@ww fheough hole

i nconpl et el ¥nl AsE bR Ié\érﬁeﬁtmﬁ‘re% e Eé!ﬁ@'l;ﬁé M'th@(ﬂﬁﬁm'g%lécr%sm ahd the

not in the cylinder a . Thus, a key inserted incofipletely into
the | ock or logking ﬁwha@ém I@@xllmkﬁg@meéhaﬂlﬁw piiRngeddr pugh ietmaningelement

turn. Ad f
turn. 187 I@gﬁ;&ﬁﬁg&ﬁ %gzrnga ntgﬁt Ion el gf; thé %Ef?rdﬁ% fh ?éerfé:i thﬁé‘ td aliow

product i on 87 keyltegsm (p@dng mechanism is arranged, in resporase to the pushing of the
moving element, to release the barrier formed by the cooperation of the casing and

the projection of the locking pin. Thus, the interacting functionalities of the limiting
mechanism, the element of the key and the locking mechanism provide the situation
20  that the rotation limiter is not able to turn, when the key is incompletely inserted into
the disc tumbler cylinder lock or it is not in the cylinder at all. Thus, a key inserted in-
completely into the lock or an incorrect key inserted into the lock is not able to turn.

Additionally, the duplication of a key is more difficult, when there is a moving ele-
ment in the key. This complicates the production of illegal copies.

25
List of figures

In the following, the invention is described in greater detail with reference to the ac-
companying figures, in which



25 List of figures In the followng, the invention is described in
greater detail with reference to the acconpanying figures, in which
WD 2011/ 080034RCI3E12010/ 051006 4 Fig. 1shows an exanpPer/eR0ia/oiosc
tunbl er cylinder |ock according to the inven- tion, Fig. 2shows an
exanple of a rotation limter and key agcording to the invention,
Fig. 3shows the exanple in Fig. 2 with the key inserted into the
rotation limter, 5Fig. 4shows the exanple in Fig. 3, when the key is
turned, Fig. 5shows a sectional view of the rotation [imter of the
exanmpl e in FRgl 2, showg. areetagide aha dicpltenbigr ¢yliagedpck Recardpata big inven-
limter of fde exanple in Fig. 2, Fig. 7shows another sectional view
of the rotation [imter of the exanple in Fig. 2,

Fig. 2 shows an example of a rotation limiter and key according to the invention,

Fig. 3 shows the exampie in Fig. 2 with the key inserted into the rotation limiter,
5 Fig. 4 shows the example in Fig. 3, when the key is tumed,

Fig. 5 shows a sectional view of the rotation fimiter of the example in Fig. 2,

Fig. 6 shows an exploded view of the rotation limiter of the example in Fig. 2,

Fig. 7 shows another sectional view of the rotation limiter of the example in Fig. 2,

and

10 Fig. 8 shows a third sectional view of the rotation limiter and key of the example
in Fig. 2.

Description

Fig. 1 shows an example of a disc tumbler cylinder lock according to the invention.
15  The cylinder lock comprises an outer cylinder 2A, into which is inserted an inner cyl-
inder 2 with its tumbler discs. The disc tumbler cylinder lock comprises a rotation lim-

iter 3, which has a key profile opening 4.

Fig. 2 shows an example of a rotation limiter and key according to the invention.

The key 9 comprises a through hole 11, in which a moving element 10 is disposed.

20  The edges of the through hole are machined, for example by upsetting, such that the
moving element is not able to completely move away from the hole. A preferred em-
bodiment of the moving element is a ball. The moving element can also be, for ex-
ample, a pin. In this case, remaining of the moving element in the through hole can

also be arranged by other means than by machining the edges. Those surfaces of

25 the moving element, which are visible from the through hole, are guidance surfaces.
The guidance surfaces are seated against the locking mechanism and the limiting
mechanism of the rotation limiting means, when the key is fully inserted info the disc

tumbler cylinder lock.



and 10Fig. 8shows a third sectional view of the rotation limter and
key of the exanple in Fig. 2. Description Fig. 1 shows an exanpl e of

a disc tumwefoigydobsader | ock according to the inventi onpcgagii8sioos
cylinder | ock conprises an outer cylinder 2A, into which is inserted

an inner cylinder 2 with its tunbler disgs. The disc tunbler cylinder
| ock conprises a rotation [imter 3, which has a key profile opening
4, Fig. 2 shows an exanple of a rotation limter and key accordi ng
to the invention. The key 9 conprises a through hole 11, in which a

movi ng el emantThé@othordiumntm$:@¢htloﬁGim‘iflmg reslge$isahadegp vha oa@h‘g bahe aafrane

hi ned, b suc no
e e o Y s et Mans e ikl PRpetEiot Aoh sRaTPeraft B RS Fie)
elrr‘oodi3 man]E dndtsh&;cmnglmh_ehuemfm The lanithed hnecﬁéresrﬁtahuﬁg?%cﬁmnheaﬁnasm
or_e pin. In this case, remaining.o e .nov
ol omene i - RS SRRt Bibe Socn e e IriBE Sedaiel " sl ehradn Py
\% rTﬁChl B ng)rdfitfjl??o;%iﬂ@&l ?i@m?ﬁoﬁdﬁgfrﬂMn%fﬂ lg%nttﬁ@ombéit@gldébeﬂﬁﬂiey _Prof ile
I C are Vi Si e om e ar e ance surraces
R L AL Sk ot e T T
limting mechshksisnats éra@hmﬁai ng@e)imtherrgarﬁ@araﬁd tmlﬁgfrﬁaﬂe%nhécted
fully inserted into the disc tu cyl i nder

2011/ 080384 BT§2¢MEBaCEN9sI0 8 'BCk'ngrﬁécf?B@iSa% suph thatine Ef?meﬂ%@%@#)@ﬁo tum in

limiting meadgor ® tﬁ@@@slhﬁ)ot‘%r ﬁhaﬁ@\ﬁieﬂghéké\ﬁg isPFully RSB .nﬂshﬁe fdrs%rf@nbier
conprises a key profile openin | i mting mechani sm_24 (see Fig

6) and 49 o@kﬁlﬁ?@r%hﬁfﬁﬁ §@ﬁ"2$89 repst narﬁfﬁlmsiwgommf@ﬁ@ﬂmetq%mgdm g
mechani sm art&hme%p%%%eg 7 @mﬁ Wit %#écr}ata‘:tlgmlmt@recaln'ﬂé‘ nﬂﬁc@f&h@@m@rb

on the other side o eni n I ng

mechani sm i §'98A & @feth@pifwetf éOCskr gégcﬁﬁfaﬁfﬂfée%e%ﬂﬁg%ﬁ pf @eo%mr?n@ﬁn g émple-
structure a%n@é&ﬁté%rﬁfdr&é}@nﬂ Hgéhﬁérgg F[ﬁcﬂ‘sﬁ%\ﬁénoaéarﬂﬂq}h &nd ??‘ﬁb@

mechani sm 25 are own I n Figs e casi ng
are connect &fowdarciasr roarner. Qner prefpiveieabodiondnt of e cbiatiorskmitan chmphises a

the Trars, | Suphodbbfioh® SthBekfl od BE3bLAM fffude casing other than

when the ke | nser nto t I'sc’ tunbl er
The structure of the rotation limiter is shown in greater detail in Figs. 5 and 6. The

function and structure are shown in Figs. 3, 4, 7 and 8.

Fig. 5 shows a sectional view of the rotation limiter of the example in Fig. 2. Fig. 6

shows an exploded view of the rotation limiter of the example in Fig. 2. The frame 6

20  of the rotation limiter can be formed from one or several parts. The frame has borings

23, in which the limiting mechanism 24 and the locking mechanism 25 are disposed.

The limiting mechanism 24 comprises in a known manner two balls 12, 14 and a

spring 13 between the balls. One of the balls 14 lies against the casing 5. The casing

has a hollow 28 for the ball. If the key is not in the cylinder lock or it is fully inserted

25 into the cylinder lock, then the ball on the casing side is able to move away from the

hollow 28 of the casing as the key is turned or otherwise as the rotation limiter is

tumed (if there were no locking mechanism). The limiting mechanism and the locking
mechanism are in the same line on different sides of the key profile opening 4.

The locking mechanism 25 comprises a locking pin 15 directed along said line,
30  which locking pin comprises, at the end of the casing side, a projection 21, which is

fransverse in relation to the axis of the locking pin. The projection is arranged, in co-



10 cylinder lock. The casing at |least partially surrounds the frane.
The casing has attachnment surfaces 7, with which the rotation [imter
can be con&ggbﬁgmkglthe i nner cyllnder 2 of the cylindggrkR60sibhe
attachnment surfaces of the casing can be inplenented in severaf
dififferent manners. Fig. 2 shows one ngnner, and Fl 108308 shows
anot her manner. One preferred enbodi nent of the rotation limter
conpri ses a 15qgui dance el enent 8 connected to the rotation limter.
The structure of the rotation limter is shown in greater detail in

Figs. ando&eratma«vwm@tda@,mgawdp@wrw@rﬁéJfr@marf@nstwmg Iheni 818 kePis Aot if
and 8. ows a sectional view of the rotation limter of

t he exanpl etf‘%ﬁoqﬂogfullgmsprt@d g ©REE an expl oded view of the rotation
limter of the exarggleln The frame 6 20 _of the rotatjon

2.
liniter can bE% BiRedas Po%tgﬁé*fé?e dieRi g PrRigcfian 2108 e grghBig o allow
borings 23, themaveireht e llddRingi gheinRE BredteMo? thealtR. ThE chftdhida groove

mechani sm 25 are di sposed. The limting nmechanism 24 conprises in a
known mehnet? BRgagHl 18 The cut 18 i the %fﬁrqfrq?f lpgkingpinde allen eyapying ofdhe

of the ball gy Peﬁtnéd ?ﬁoﬁ%lo@ﬁnﬁgbmo@ﬁéé;@%f%e JrBSveC?@'A?%aQ%easJﬂ@bé Bffné 8
for the ball. ey is not in the cylinder lock or it is fully

i nserted 250Lifr'ﬁ 6 b@ﬁ@" é'y'lfiiqf?d-’é)r Tﬁ@@ﬁ” ief FefRaeRndgapieckHn work l@a@qn@gat@pd@
is able to &av&qt%w@xaﬁqé%nﬁ hEniRG! Mo #8 Rbictd® a§aa§'tﬂégsn%s?ftthﬁ bKRY%r &S

turned or ot herw se as erotaglon [imter 1s turned ere were
no | ocki ng f@eenhkns @aﬁ)betwnen enbariierpurect and & ra"@wmwa Berinag refatively

echani 1 aggd RENS BBy LLOGe fﬁlsddsaf#.c%g%tsn’?dllg:es of the key profile

opening 4 1 ocki ng conprises a |locking pin 15

directed al oSl e o t%@‘@ééuﬁ& 508 KhEITHY ErsFRIBRIFES aPhabiled 8ofr

of the casing side, a projection transverse in relation
to the axi s2®fiet e cotirks ﬂ@rcrjewonméh@mpéwfa@ﬁ of §reglindafgiddropve &r@icut

WO 2011/080 %)&Téo': 31%9&96!%51%9@3\930@3%&!% Wbtclallé greC&%%MFO%% s(l)tre of

prevent the tframe fromturnin he key 1's not In
ful |y i nserteduningsetioeof tbacl«ey By Thieing sedier haee@tcﬂmtumngaarear@ tg key,

of the fyoj \ﬁﬁér!e% i?e(jy&BeR$%sb[9§é‘!n'%gc;ﬁb%berﬁ&isaﬂoﬂ’("a E%‘ﬁ‘"\f@@érour%fa e

| ocking pin in the direction of the he cas oove
19 and a cuerred enbodingant isliBai the groavieel Ssindecotiér Em‘@rmcacd:ann@etplcnfcnemn the

Ul h ¢ ; Ny .
T L T o b R s
surface 20.inTlatlcaar ;nar’eallyswvfees:tﬁeawemreg e’cmedmnva)ﬂorinrtheﬁgtpresait cambéo

prevent the tgtrea h_reofﬁ%]nié’é %g%v%e}g%atﬁmgu%%%ﬂagn is at the site of

the barrier>ear arrie Grface and the
proj eCtid) ni STh%thYI\‘ihg%eéh%'n%H & Lgmprzses a flexible element 16 to push the locking pin
toward the key profile opening 4. The flexible element is placed between the casing 5
and the locking pin. It is preferred that the locking pin has a recess 22, in which the
flexible element can be placed. This facilitates assembly of the rotation limiter. It is
also preferred that between the flexible element 16 and the casing is located a ball
25 17. The ball makes the use of the rotation limiter more pleasant and functionally reli-

able in comparison to a locking mechanism without a ball.

A spring structure is a preferred embodiment for the flexible element. In the em-
bodiment shown in the figures, the projection 21 of the locking pin is a locking plate.
The projection can also have some other form, for example that of a pin, which is di-

30 rected toward the collar of the casing.



10large in Fig. 5. It is obvious that this gap can be smaller. The
basi ¢ shape of the casing 5 is a ring. The casing conprises an

i ndented cold &i1/dfdsssl . €. the collar is a projection on pd¥pbdRBL1006
surface of the ring. Said groove and cut are located in the collar.

The groove (as well as the collar) are at least at the site of the
turning sector of the key. By turning sector is neant the turning
area of the key, 15 where the key code is resolved in a cylinder

| ock. From a production viewpoint, a preferred enbodinent is that the
groove 19 and Asolisastalel dhmvmatbamfm'begrehclbmleftba keh @ isnepossdiaf modng

of the casi T frane.6 is ced n e Si 5 such, t hat .t he
casing at |é e“EﬁPt Y‘@W)’f %ngg ‘%W8"%’&d§e é&gaﬁﬁﬁnﬂ%é(qyr'% he E‘%rfﬂrﬁﬁ%
fi gurles, it mmh sb@fg%@ﬁmﬂtlhémkﬁk bmorfe[]s@eaﬁ@awg |mﬁ1§id9@1(ﬁfbcﬁ&;t\d|§l&yough hole
circular in a The | ocki nec ism s.a exib

ol ermn 1610 BEEne e aeRnen T A4 Bate 85madng SyRyhe TmitBogpeneRg T4
The fl exisbl QandHﬁéfEﬁkmg smzihaﬁlgﬁh ztaetwg,eemsrtoh@ a:§§dtaaga|5neamdf h@&oﬂaﬂ@ﬂﬁlu’ﬁ@er
pin. It is pref as a recess. 22

the fl exi bl M*@Pgé%h%v 'éé?ﬁ* 'Béh%ﬁél’eé%f 'O%ngf%\emﬂ ﬁﬁﬁ%@%@@m\yﬁ cwhem'ée

rotation |imey&sin the dydalt fRk RaRf BUE %ot;hafﬁe RestRamitehe | #@Xa bihe ke zs
element 16 and the casing is located a ball 25 17. The bal nmakes the

use of the rPO¥AVi'YReHi miter nore pleasant and functl onal | y reI | abI e
in comparison_to a | ocki ng mechani sm w t hout

structure is d'Heheress enpiindardecks Kie F?rpféﬁii'%! 21 @f f@%éwnglmn fipds

enbodi mapt %Bpﬁﬂth'ensit’e*'tﬂ thé grio9E 10t frausnanéﬁ ﬁ@IHs @e 2Whéed tHe,h@e;J @%ﬁw&c@mﬂ
is a locking plate. The projection can al so have sone othér form for

exanpl e t hatpleé$'v éPSﬁftﬁd '%F%cwlgd%r locksdpe deckina RINAP és ahengedin iie ame Re
casi ng. mt@%ﬁtﬁﬁaﬁ%P%ﬁﬁ&qwl%%%Péblé to bAPUYRS |ﬁ€o‘3¥ﬁ§ﬂe)@?|%‘?‘@ JopleR-

the through hole 11 of the di sposed a novi ng el enen
which is arimgnhes it B’OPr’ﬁ\%hqu'SﬁHée%F 8 kewiem beieg I(@wte%arntmtnemhmctﬁf kock.

for the purppseeaf Zg%mé‘%cﬁﬁ@? n% th@rboﬂpé 03 PR rz%rﬁ@la the' égwdtcﬁ?he key

cylinder Iock, the throu and the” novi ng el enent are in
the samd3l i RESTg @nentr}@ecouﬁiﬁ%@gemﬁ@mamamwsr thaa theratherguskt af ghe locking
mechani sm 23, dHqhe BoRfiPWs a sectional view of the rotation limter,
when the key is not in“the cylinder |ock. Figs. 3 and 8 show

sectional Vi eV%enVYﬂérP(the;rkﬁ)é lbn§< 'tﬁb hrh@ngyﬁédagﬁgm' ?&Etér?é}%eﬁ fw? eWa

inthe rotation limter 8, thekey 1s slig ur ne
the key is ﬁ&"nIQrf"'Q"ﬁ@”tc@I Qqﬁ@éﬁﬂemﬁﬁ(” th@ the oppesite gidexa ’fm keynerofieciveng

pin 15 is ing 4. The ball 12 of the limiting mechanism on the key profile opening side pushes
20  the moving element 10. The moving element, for its part, moves toward the locking
pin 15, which maves in the direction of the casing against the flexible element. The
moving of the locking pin in the direction of the casing moves the brojection 21 of the
locking pin to the site of the groove 19 of the casing. Fig. 8 shows this situation.
When the projection is at the site of the groove, the key can be tumed. In Fig. 8, the

25  key 9 is slightly tumed, wherein the ball 14 of the limiting mechanism on the casing
side has risen up away from the holiow 28 of the casing. Fig. 4 also illustrates, how a
projection of the locking pin that has moved to the site of the groove enables turning

of the key. When the key is removed from the cylinder lock, the flexible elements of

the limiting mechanism and the locking mechanism return the rotation limiter to the

30 state described above, in which the key is not in the cylinder.



10 not at the site of the groove 19. This also holds true, when the
key is only inconpletely inserted into the cylinder |ock. The Iocking
pin 15 is r n the frane of the rotation limte

that it |§ﬁggﬁﬂgﬁggito be pushed into the key profile g%@ﬁ?ﬁﬁk ,

it would otherw se prevent a key frombging inserted into the
cylinder lock. The head 26 of the |ocking pin and the boring 23 of
the frame at the end of the key 15 profile opening could have been
formed as narrower than the other part of the I ocking pin and the

bori ng. Wig rbhﬂorkﬁﬁﬁltéﬁs tﬁbréfbl% Aobekle té fen f(étrﬂhé a8t SHRE SRRt AU this
arranged toﬁpush he nDV|n%®e enment 10 out of the hole_11 onto the

opposi te sid8Ng ?THBe RaYS)pIVBED e ‘fﬁyéﬁlﬂﬁb'n4the'l3h'€‘cﬁélq0k 1PhigMakpR possmie
limting neshampts® nek bhis theyiaef lobe éh@%ﬂkﬂ'%o‘ﬁé dfrichi sdiafie 2labddMSimiter
novi ng el enent 10. The noving elenent, for its part, noves toward the
| ocki ng p|ﬁh!Bﬂ”Wﬁﬁéﬁdﬁﬁvﬁﬁbﬁ%@fﬁﬁj@$Q@EF§@§U§$OFH@C@aS|ng agai nst
the flexible element. The noving of the locking pinin the direction
of the casindtiFsbEious that hegpestipn s et ipited irethe GxRMAGS prantiored iRdhis taxs
of the grooyy, kSnef kheverast Bsh bﬁrﬁplerﬁe&@@% éﬂhr%ht%'cﬁ‘@éﬁd&%mﬁ%ﬁﬁeﬁt@e
projection is at the site of the groove, thée key can be tumed

Fig. 8, thewln fgscops of e prgRentgd Cimfed, wherein the ball 14 of the
limting nmechani smon the casing side has risen up away fromthe
hol | ow 28 of the casing. Fig. 4 also illustrates, how a projection of
the | ocking pin that has noved to the site of the groove enabl es
turning of the key. Wien the key is renoved fromthe cylinder | ock,
the flexible elements of the limting mechanismand the | ocking
mechanismreturn the rotation limter to the 30state descri bed above,
in which the key is not in the cylinder. WO

2011/ 080384PCT/ F12010/ 051006 8 The rotation limter is therefore
not able to turn (at the nost only slightly due to tol erances of the
parts), when the key is not in the cylinder |ock. This makes possible
attenpts to pick open the cylinder lock (and |ock) nore difficult, as
the rotation limter thus forns an additional barrier and also |limts
the use of space. 5It is obvious that the invention is not limted to
t he exanples nentioned in this text only, rather the invention can be
i npl emented by a plurality of various enbodi nents within the scope of
the presented clains. WD 2011/ 080384PCT/ F12010/ 051006



9 Cains 1. Adisc tunbler cylinder |ock and key conbination, in
which the disc tunbler cylinder lock (1) conprises rotation limting
means (3), vanshiibRsdsey (9) conprises guidance surfaces d@ipbdiBosio0s
rotation limting neans, which rotation limting neans conprise 5 a
frame (6), which conprises a key profil e opening (4), and a casing
(5), which at least partially surrounds the frane, characterized in
that the frame (6) conprises a limting nmechanism (24) and a | ocking
mechani sm (25), which are disposed in a line such that the limting
mechani sm i lgimg he ot her side of the key profile opening (4) and the
| ocki ng mechanism (25) is on the opposite side of the key profile
openi ng, 10whiichA dismctlginb@r epbdanibskrai?kdy conmpnatdasinaviiercki R crumblet oY-

directed al on ai whi ch. | ockj.n in rji ses, t he end of
the casing. (B &tid1) TP aciian gt rRats FSRifeNer &b darnrara anh
to the axis apte Eb@de@@iﬂ tﬁ@ r@¥ation IWhirg mBasy, @ﬁlﬁdhqatai:@n @i iting @&ns icBmprise

cooperatlon th t% %i' to prevent_the frane (6) fromturnin
when t he keﬁﬂ( MOHC ‘?P RHige PJEYtRIRME OPeRiDY il 8Pd [Foeaén@LiP): owhich at

full'y insertggt patiant erdthes th@ﬁéiﬁ@'cﬂ‘far&d{bhfﬁiﬁfn th&ake framedh 66mk@Yes a

(9) conprises_a through hole (11), in hole is dlsposed a noving
el ement  ( 10)MitRe; %?Phaﬁlsalr @&ha%at"e?kwsvaeqh@nﬁﬁb R0 M R digpeeed i & &ne

prevent ed fisogh mvrtﬁwnrﬁm@h@cﬁémsrﬁvmnftﬁ@mhbhgude%%e K\é}ﬁﬁr%ﬂ@ cfdéﬁlng (4)
surfaces of the noving elenent (10), which are visible

t hr ough hol @ng g locking Wﬁ@%ﬁﬂtﬁf@@ Brivdhe gppesite sidexfine Kmrmscpflle Openlng,

conbi natlon when the key (9) is in the disc tunbler cylinder |ock |

for the Burpo@f@lcefb@iﬁeﬁmmgh%%m (@Rcorpmises (@ lGalgRo R @53/91?0%%@!%\/5%

el enent ( 10)m@rm¢m|obk1ﬁg ﬁmnhm&@s V!ttttlﬂe bﬂs@oﬂ ﬂwalchﬁgg (55%%@@' p?Hbét%ﬂ') 21)
[imti

and the | ocking mechani sm (25), whi ¢
arranged t o fidh irtaﬁ%veﬁ%ﬁ/lm@aélp@ﬁeﬁ'ﬂe Giie fothe Hecking| @nowh@htmge@mo@.are

si de of the, denoédolpgraQQﬁWitﬂghé #dsin QQ Qe {Hé"Yréan'é ) 3P furbifs, \Jﬁﬁ’é/n

25 (9), and ich | ocking nmechani sm IS arranged, ‘in respo to
t he pushi ng thF ke @) s ety tee @lmrtumpli}opylm@r logk éBiser fuleinsented @to fh@rdmd

by the QQOp%rﬁéléP&}hﬁ’éequ& casing (5) and the projection (21) of the
I ocking pin conbi nation according to claimi1,

characteri Zedwhl&htk}é?t(g)té?ﬁnﬁrfs@g% tﬁ@,!:t:;it{'ﬂaea(‘! @}”m (Rith Hte Hb‘?sg%‘sé@a%o&rﬂf

projection (21) | ocki n o allow the novenent
| ocki ng pi neEr®Nt { )t weichiis éﬁﬁngﬁﬁi lormeveinl thadoleapidrht that & iss preyentsy figas

a groove (1) indQRoAHH0803G4R ekl UHedif A% surfaces of the moving element

(10), which are visible from the through hole (11), form said guidance surfaces,

20 in which combination, when the key (9) is in the disc tumbler cylinder lock for the
purpose of opening the lock, the through hole (11) and moving element (10) are in
the same line with the limiting mechanism (24) and the locking mechanism (25), and
which limiting mechanism is arranged to push the moving element out of the hole
onto the opposite side of the key profile opening (4), and to allow turning of the key

25  (9), and which locking mechanism (25) is arranged, in response to the pushing of the
moving element (10), to release the barrier formed by the cooperation of the casing
(5) and the projection (21) of the locking pin.

2. A combination according to claim 1, characterized in that the frame (6) has a
cut (27) at the site of the projection (21) of the locking pin to allow the movement of
30  the locking pin (15) in the direction of the line, and the casing (5) has a groove (19)



10 and a cut (18), which cut is at the site of the locking pin to
al l ow noving of the projection (21) of the locking pin to the site of

t he groove‘6§)%gl)1mﬁ8(g 4V\/ni ch cut (18) at |east one SurfacECi‘/ﬁH@lﬁB?ﬁle er
, IC

surface (2 barrier surface and projection wor

cooperation to prevent turning of the fypane. 53. A conbination
according to claim?2, characterized in that the casing (5) com
prises an indented collar (29), in which said groove (19) and cut
(18) are | ocated, which groove (19) is at least at the site of the

turning sechgya efi tlé‘)e\nﬁﬁ%)ﬁ cﬁ% at the site offtheAo bR & 41BN rﬁ&xﬂr@d 8 tA8 pkdec-

claim 3, characterlze in t he | ocki ng mechani sm (25 onprises a

f1exibl e el &fedi) ¢ftey 'OFG'V’Q)%‘HOL”TR%S”I%& l@ﬁw@%‘r’%“@l@f whisiigk! (ﬁ?hét legntope
profile opegifige QSA% barner%urf&ec ahiiadH rs?ﬁﬁﬂfe@é %gldtp?mé"ét?h Wtk III"E coop-

characterized int ockln pin recess
whi ch the fﬁréit@fbﬂoé)r@ieé]h‘éﬂt'ﬂq afghe framenst al | ed. 6. A combi nat| on
accordi ng to claimb, characterized in that between the flexible

el enent §16) hrfdcermainglios &f@or(cifr)g tpslaimchtchgrasteriged ip ipt the sasingy(5) com-
conbi nat i 0Ny AEE ofy u'ngg-.té&’ c8||[a¢' m whigh s‘éid ﬁr%%&%‘ﬁ@dné%t (18 eﬁétioéat?@d

fl exi bl e el enent IS a sp t1ion acc Ing to
claim?7, ch\ahlaﬁg@ﬂbf@é@ Fsrﬁtt’&fﬁt attth%SltﬂQﬁﬂ@%tuﬁmm gecigr abthethey Plocki ng pin
|salock|ng | at e. 9. A conbination according to claim4, 5

or 6, charact®erh Q@Hb[ﬂﬁt'qnh%-‘tcotdﬁ'@ tordjimcs.i daragenzsd wrthatiae legdagngegian
is a lockin I i

6. char act 6T Bea oIS Fre PRARe ) OR) B R qa R P oucine
mechani ¥in (ky)preffiiopenind 64@ mechanl sm (25). 11. A conbi nation
according to claim 10, characterized in that the flexible el ement

(16) is a sprd rtchqn@n@m acejdingt toarrim24, )ehgraaterizedop khaighelagking pip (15)
I'ocking pl a z?%\@té% (tzé mﬁﬁttﬁeoﬁ%xﬁ%aéﬁ'\bﬂﬂ(1éﬂsﬂs@d|@a4 5 or 6,

characterlze It basic
6. A combination according to claim 5, characterized in that between the flexible

element (16) and the casing (5) is located a ball {17).

156 7. A combination according to claim 4, 5 or 6, characterized in that the flexible
element (16) is a spring.
8. A combination according to claim 7, characterized in that the projection (21) of

the locking pin is a locking plate.

9. A combination according to claim 4, 5 or 6, characterized in that the projection
20  (21) of the locking pin is a locking plate.

10. A combination according to claim 4, 5 or 6, characterized in that the frame (6)

has borings for said limiting mechanism {24) and locking mechanism (25).

11. A combination according to claim 10, characterized in that the flexible element

(16) is a spring and the projection (21) of the locking pin is a locking plate.

25 12. A combination according to claim 4, 5 or 8, characterized in that in their basic

shape the frame (6) and the casing (5) form a ring.

13. A combination according to any one of claims 1 - 6, characterized in that the
moving element (10) disposed in the key is a ball.



shape the frane (6) and the casing (5) forma ring. WO
2011/ 080384PCT/ F12010/ 051006 11 14. A conbination according to

claim?7, c ized in that the noving el enent (10) disposed in
t he key is@@g{/&ﬂgﬁ 15. A conbi nation according to cIPgiT%?Q}{W""’%

characterized in that the noving el eneng, (10) disposed in the key is
a ball. 516. A conbination according to any one of clainms 1 - 15,

characterized in that the limting nmechani sm (24) conprises a spring
(13), with a ball (12, 14) at both of its ends, and the casing (5) of

the rotation hi behoRdforPadiQiciito Bt 7f BhareBRrbA T RS rhdiha Qbybt®

limting mechanism nat1on accordi ng
char act er i zéWP)idsposes indhakaydaadbel.el elOnent (8) is connected to the

rotation limter (3). _
15. A combination according to claim 8, characterized in that the moving element

(10) disposed in the key is a ball.

5 16. A combination according to any one of claims 1 - 15, characterized in that the
limiting mechanism (24) comprises a spring (13), with a ball (12, 14) at both of its
ends, and the casing (5) of the rotation limiter has a holiow (28) for the other ball (14)
of the limiting mechanism.

17. A combination according to claim 16, characterized in that a guidance ele-
10  ment (8) is connected to the rotation limiter (3).





