;e3en($$% (D ' 6(Tn(rx2 o au~ zooz CYLINDER LOCK - KEY - }M@ Zﬁﬂz
invention relates to a cylinder |ock-key-conbination accordl ng t

preanble of claim1l, a key blank for making into a key for the cylinder

| ock of the conbination and a key intended for op cylinder | ock
of the conbi nation and nade of the key bl ank. Themmm ﬁml muln ng mar ket for
sel ected | ock nechanisnms to have a | arge nunbe conbi nat i

and/or for additional new key profiles to be provi deJ ‘ﬂ?? | ar ge groups of

| ocks operated by master keys, the new key profiles being different from

earlier key profiles alfeadiha gded fty theeommkettsrand whi ch can be
utilised to keep the different Tock groups separated from each other. By

the termkey profile is nmeant the formof a key before any conbination
sur f aces m;@ﬁbﬁﬁ@aﬁtﬂmcutasaltequiﬁaedafcvluhdeactmkdmﬁqrgm:mi on of

the | ock are e f Qd by @l da3iae 3Pkhall 8NSackep keunkr ait ligaalg thei 1

own shoul #FEFE% n necessary. ition, dependi ng on the
appl i cati omtcseapek%br efdmytm!oﬁYIl-égdgﬁo&PGkbé’favéihleatﬂWatqfé’rbrI%n‘F'Ia?'Id for

| ocks opegge%e U Onesqt urcggghghgiﬂ?:cttm adyell Diddhe vddier dfndche
correspon y so for_bidirecti onal %Xck)gfra]gl e locks. The turning
direction %ﬂgﬁuﬁ@r@tqmgﬂb‘? MRREE f oF G ¥ %lf’. ts here to the direction

whi ch t he key turns the | ocking discs for opening the | ock mechanism Since
cyl i nder s provided w.th so I e o] I n BES S r eady
advant agecf}'ée’%% $0ch FrEWiere “I/allre\?e)pm %t){‘ %gﬁ'ﬁg}:rgdrrggégr %‘ee;}% 2% dgg?%kpr oof
properti ehatdieanchakey prufhemrsofhoopenbey admmiiatianei pRedPry 971 ock

mechan Sime, S 115281 hddxe O%i»o?iié‘gtwr@é'ﬁr&@f&@@'@ofﬂéﬁ@'@@f@ﬁﬁshaw ng

rotatabl e ¥ |ng I see and rated wth a symetri cal ¥wh|c can be
i nserted iof tlwekcpanatiad hit testan keysni f5epBst k8NsPT el kh8fnP e

US- A- 43511 {2 e IRt %tﬁ’%ﬂ%&dm r%(I:La.;%st QlQ@a@De{:lede@BJ yorntnae
turnlng dlreCtlon hi s

but &ﬁé g gng of t t ur ni ng
directi on@@ﬁ@@@@ﬁé@tﬂ%ﬁ tﬂaébIP@d“I’iﬁ' LG 8 E) PafetbPBHER nbo nber .
A nore re uﬂ;gog\gpgygtgdeﬁrbﬁckacm sahesed |By LﬂS}eA-Geﬂaﬁﬁ)msy psobpéeabl e

in only one turnlng ctlon ur d ng
acconpl i shis %@aﬁﬁkFﬂ gamof’f Zﬁ)gra e%r ur ng e 5{{‘&—1 g‘rﬁggsg%re

space is aypilebheinatibe skamk ofredvdresy fimr ditfher e#ﬁtwalPEeaiLBSves

Wth this known I t t Hcking j@i scs Ferspeekfical ly
desi gned so” artla %rrl eé]grrpk?y P'ﬁ%)f' Fe | ifad : i 5

cannot be oper at ed b%a Ién
i nt ended t@ppbecateoaSpr%ﬁCQIIlcdieX nﬁlr@ﬁéﬁteétlﬁﬁ obhejx Ao FAPUuLdsPEad a

key prof 'svéeg%ﬁyeowefns e JaPy OVi Il uBaCbibE, | dgpeiionf of ens | er
key profiles

atent specification ? g Iag s & bw'ra:. g%l gpal l'y
oper abl e IéERli-ﬁaWhPEh EePaLE tEctfoh BFC h%e& PECH %pera ron s
ef fect ed byngeagse Ofh@ndepesat elgpkgli rgpgrtaiesi pasi t p@ﬂe'd omef r RENGNG he
set of |oc iscs. Ln this knagwn |0 %;é tehg b3cki ng
di scs are é 3Fgéanw??ﬂ X ST aq'tq'e co%a%(%réogﬁ: nca?'or 1eac%I11@;?055| bl e
conmbi nat i odieattibnaddgi toperabhe Rerksor oféreat FHﬁn%ﬁé | SR RHkoR SFank
W th a Sepégjé&gt?h% B3 bckQoLYDINAION £utérs Whosl £ tReCl@octinty ast

of

to known ke erating t known | ocks ntlg above. ;{_}uslt & key,
when i nser Wedchnthﬁe}qe&cl&u% fé?ﬁyl%‘ék%%ﬁ neHSEH HRE GPPBEPPOT St “8F9 ne

gnd In adﬂlekhaﬂashhe Oﬁfﬁbég SAkigeat | Docks pdemiueal wiorh bebhclzammmgd
irections. An aimo ent inventi A o] nder
| ock - keymté(’iﬁﬁllﬁat]i%‘ﬂ‘”ﬁr)%\/\/%%éﬁ§ ﬁﬁeenagﬁe? (B’ra%a#s%ieﬁg]aégkeswébq anks
for the keysomadeptablewpeint i e | y:hfemr Imck‘sepkeymed wcihprmlmram

| ocki ng di scs_an Wn ch ke |1‘w PoSS/ e_,otfq Férksov's%%di@" Ry RIfgdasieich

are oper at PGREH" er?depen ent <O prl or Known key profiles. A further aimis
to provi de sperddticallly decdradimguaahanisns af et ¥#9% ocki ng, so t hat
| ocks can be easily adapted to operate either in one or two turning

directions. In addition the |lock should be,unco a secur its
operati on @m@#ﬂﬂkgﬁqﬁﬁgﬂﬁg%g @Epregleogyg}ngerng % %aVLng roé%égbfg

locking discs and operated with a symmetrical key which can
be inserted in the lock in two different turning positions'
is known from US-A-4351172. The lock can be adapted so as
to be operable only in one turning direction, but this

AR
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2 p AUG 2002 3 According to one aspect of the present invention ther 0 UG 2002
provi ded a cylinder |ock-key-conbination as clainmed in the ensuing claim 1.

Di fferent conbination values refer to the possible different turning angles
with which the key of the |ock can be arranged to turn the | ocking discs in
order to open the lock nechanism |n acgordance with the invention a sinple
and wel | -defined design is obtained f.or the_key.openings.of the_l ocking

di scs whi che#ayreff K19 vé?l%y be u[ﬁ%%t? i HlESS & g‘?i o'f‘lgvﬁ% ?ﬁgrggﬁg?'nati on
surfaces oplbbreliepywhhedndastkey pepbrhes dfladkdard ymembérr entd desirgn to
known designs. |n addition the sa asi Ldlson freys W L b, 86yget agg be
adapt ed f of *€§T n&&owpocﬁe};'lorb%?%b e‘c?h ggtsﬁqa%tgddiqr ect?\(ljgﬁ g‘ﬁd t wo

di recti onsopé’heplectmimlyam%cﬁumlrtmedlimqun %WHIW@P%_é’fi ﬁﬁvaed
if the keleﬁEi‘thd%cEh@eiﬂgkééc&ﬁ)ﬁ'?ii;ﬁ)&&lwsg rlil6iasy dse b Brevpdedtei th

di fferent conbination values, has for one turning,di rect.ll%zolof trrllet%%y, a
total of tHRALYERHREoHFRur YRREEDY WHCER fRAGT r aRgfY %t 3" sT4ancéf rom
each ot her spafkabra ttief kefve Homndjl f£f endrt rgaf l¢ ogroceas r al Wakhs tofi st he
key opening_of the | ocki di SQ hegil mygdah RAgWAr Rideh 1S

pr ef er abl egﬁﬁgﬁt gﬁ.cg’l'he&g%nt]?% ax ‘%?{o?&the key opéenin egiteno?s inthe

di rection spethéiphdiy desibmedosri fihadiisEos exaBPIL nERFORCFRORPPREE
turning axjg of éP%té&CkM'_g i %6y Wohebniisal Ogat shdFhtsdi & Coblcdlicati s in
the m ddl e of t%e ey  openi ngu{ier pendi_cul arly therew th. Wen the cgunt er
surface i nimpdepeptaséafnPhf Uend-438& 173cki ng TREEe3hi &n KB r BESHEE t o
larger turgbfg1gngbes iafs t Benkeys exgrndsdeadbahdeti alsy imiepasidnal dfi ne
normal to the_central axis ,Qf the key opening, the key opening may in a
sinpl e waye2BéifEdEFuPFYdyffet rical for a bidirectional Iy operable |ock,
or partly symetrical for a |lock operating in one direction only. In both
cases the counter surfaces.and/qQr retur If 0 e 4l i 1S
arranged fBrSPhB2EERE ERFRMAG G TE& %%nagr%ggd%g%%tsr {ac%PI f/h?%ié(ﬁlg)él i tc’rksl
regard to bperhbilei rigpaxi $nowhtiled |weki aglarsion of cheiGizoegtiorheiey
openi ngs of the liack'ss cadedQcking miscs SANavsbPadd¥anbadaibe Hidweast
subst anti al Py K (tj_-’entl cal and fornmed so that the caode | ngl ng di icsﬁé_grn Wi th
the key onpPpsitienedhd kefroRt t 9f nEieafeitniah aHdtht I1F97 -« i ndfarfdE Sabout
15, fromtheokki t18kk0r tWsenddyonopesihgen of e kkygckihg |dikcs are
conveniently further includes at | east ope |ifting O+l ocki | SC. s per
se which t BEeYLH56h the"®RYF e 1 TR efns%‘ﬁga?'ce)cEogngat%%e%?esgﬂﬁ)igér,]\?ng
of which i cuiiagsidrhatut he kiy adpditionof thiee keor nbdbr coderhsdkiondghi scs.
The basic gimof a |ifting, O:-l.ocking di I PLoykde for. Ju8d At ih t he

| ocki ng bar- ¥ i13F I%cﬁ%aglﬁogil%%or? %n%leérlcab%ési%?seﬁgu:;daﬁce When the 1ock
mechani sm icitlsachvdad.chl d st hnschagrshentvaBEnk® | BRPWRAI KRS dfeR IRPLTe-1Dcki ng

di scs det erggjni Rgok%&e PBERENUMEREDLABL | Obdfe | e Iragls atRet k&)Y when
i ndependent of the O-locking disc and the counter surfaces_ in cggjgord nce

t herewi t h, JfesFachdmesdes 1068 nGABePOY BRehPhEeRohbi Pt i HrEc AV &bt e and
i mproves the raster k@yd Ng ipf opaiditEisonf tite | eaderddeyy ¢ andmbniaia oiorccos di ng
to the invenfion. In additiaon the Jifti - ing disc may naturally be
utilized fdréed’etf‘icrﬁlng?‘?ﬁebcbﬁbf’f‘f%mo?gt%{e}g?(%—é*&g%énk conpatible Wth the key
channel and to arrange fox desired variations thereof for providing
different lock_fam|ljes. W I i r ahy etd',nlﬁqﬁ,-tdg NpNoOn&k&ECL i ON
the sine i A% hglﬁeyé%pz:rﬁengsgfgtgﬁte: %gkt}feér?%%%?ng di scs oppolsi te to the

count er surdyiciesdes t Hadyard kewt he cEAMPARagkPE/coRfYi skeYs rHREFRIdrface
whi ch, hi nI Al A Wed ;mh@’bifn% Lﬁcshgeehé gcé}eépra[u@ﬂﬂeaﬁlﬁ@képg-di scs
into the | ocking position_of the 1 oc] chapi sm r.angi t he rn
surface in %#@‘éaa\p'ﬁey pFaﬁe1&§k§né°¥ﬂ‘”tq1ere]§c‘6hﬂ%leF°§G¥F§é§s rfl%c{l?gjhneg I %Eéjg%%g
disc, a sinphe wkneldkaldft ped it ite pbbaiidedntwr kefiepkefibpenvhgchThe
solution is_secure as.to_its operati ng N r LN pEREbeLs are
needed in i¥5® \/ﬁ%ﬁr?ﬁbofl%%ﬁiyi %Rgﬁ regggg%i %fbg%ﬁi%?ﬁrﬁcﬁﬁﬁ ?itérj%g?i ons, the
code | ocki ny diwcshdmas aint otid ¢ f pyevédent ¥prsariadsy f BFCRAER™EuUr APng

di rection, §heeSOUN eheSUG! 3065 26EKLAYG. T Qb i EaTBCKYY Ballg 14 T eakiioy
being located 1Tn pairs 1n the eg ) . . .
adapted to operate either in one or two turning directions.

In addition the lock should be uncomplicated, secure as to

its operation and advantageous as to its costs.



2 0 AUG 2002 5 opening dianmetrically on either side of the turning aqdmgnqnﬂz
the | ocking disc. According to a further aspect of the present invZn ion
there is provided a key blank for a conbination according to the invention,

t he key bl ank having a shank the basic formof which, in the perpendicul ar
cross-sectional plane of the shank exchusive of any possible profile

grooves or correspondin rooves. extengin soapkopf thheekgy, IS
subst ant i AFFPTAEE ar‘f@ul‘%}egs%s?ﬁa fy*s%g{e %e%s/%%%lgf%o?ﬁer is replaced by at

| east onepkevebedunf ayd indsmH dak rsent CPBRER2 BHRM cRRDFARLREA <o . Wth

such a desian 'Egecli’%?.lnc 1 or gy ¢fe tle tshamb 1ok thibe kay uelsamle fiex tiomihe and

rdvant ageSﬁ1 Yo%manufact ure. The .Jbevel surface.conveni ety | dgs two
conbi nat i pessabflgc8d ffergnd HEree ﬂ%%aﬁ%r? \‘/”all?ehs% enxcteﬁ%qsgé\fvay, by

provi di ngiacpuEler v Lgnded et estirnctbed LhakingnddscsoAd [OFdsthéhunber
of different conbination val ues_nor I Sedalbbhyti kS theck dwat ican

easi |y be O85Faith&d ct%dﬁ‘?cq?:%%sffgh‘i g?lﬁgx'gcﬁe sgcuri ry, of ogerat %(I%n for

openi ng t ke digke Cantheedilhatefimedl designaf§o RISHINE t9%| et the
nunber of combi tig? vialdles o Mlingh BukEiplwiesct hawaguneefeotivptyi e

conbi nat i §%S avai able. In practice the bevel surface éﬁ’rfﬁc Lt hee

per pendi ¢t igresk 4 s 60PPERAL 1PakE tf EPReSHRAR? bt P he bl 3Rk an angl e of
from 20 tq30,wii&f ehabl kegn pirgiaedf ebooledblywdilifehentedasaigraxts
extending In the direction of .the.longer si i begshapkon They beveh
surface ndPPE FEFHIEEF i ntd f"ﬁgl%éf’flsg’% i %h"%gx]tg%?\d Ut ual Ic))/ni ng%li fferent

di r ect i onsa@Atheash ef ashiptled dors cydd nderblagkEoPPStRrPACIR PP ER RS vel v

t he bevel surface may be_di vi LPLQstwo at | east substantially parallel
parts sepéf’aﬁ%%*?%r%%‘gc%&%t%gfg%g/{% Step or the like and each forning one
conmbi nation surface. Such a construction makes the manufacturing of illicit
or counterfeit keys qmre ddddayl of | Rrrddibivenrian eoahr efyrnberf abely of
key profi I{é%e caérie%gk.lpr]':'rqblvi %e(f ~Z 0, au~ Z002_6 %g 85%; an io q t{lgCEpﬁ k of
the key bliamrocede idyntlerikay aBePIFhPhaftE I'RGed FSretrTca §
opposi te each.ot hes pi thFAGRId wieH Ae reerienal caxbinetiphevehank, Bast hat
its at least two corners arge replaced by, sai t Le ane,peyvel sy face,
the key cafioheonfs&REBE SN T to’cclf‘i?lptt\?\gedg??érlgn?%t&rni ng positiops. |
the | ock i Sot@toe SPefabée, iwhibob mteranrapafid & PoAdStARESCEFABY 8267 t he
shank of the key blank may, ti Vel & wills RieQuirdedonat Bengirdlatxlieas one
bevel surf8EBSE*THhat" t%e&lls%%eﬁli&g? at gg' key bl ar?%\éi s s¥mm%gli cal with regard
to both thefceherBeyaspsnpagabfekheoleréipgr pfdi 881 kPatr 5883 8B 6Ral

pl ane of tgg agggk apdni §8 E@@t@%hbm@r aBbutVen, oThtheeothrel baxnd, ofhe key
bl ank is iftanded for a |l ock operaple onl%jegn one turnifg qifectionyethe
bevel surf&be beyeoreningcoRECRD? et e 1 e ShERK may operate as a return
surface foRobRenkOGKisR] o SCiAchurlioy fxom she | tufninderxaspeoét T4 the
present invention there ig .provid ke .24 §0pbLpakhogxacCendigy@d to
sai d one aspE&Engt FHFE /i ﬁ@'ﬂ‘rﬁ}? o %%‘??%e eL(rBr'a%I%l?r om a key bl.ank accor di ng
to sai d fuplilEen easgetheokeyhereniang inarpamticanliar ghAmeXefised in that the
basic formof the shank of the key blank in the perpendicul ar
cross-sectional plane of the shank excl usive of anﬁ QSSi blﬁ E&gfiéoede
grooves CoMhESpOriE ngoyntsevesSwsiagrli A FRE Kae SREARTET The RSy S

substanti a'l'oyc;{i%g” QUi 3fn 50 t B8t rébfonlis| eastlapgercaurenngs angilexef by at

| east one beve ace for conbinat,i syrfaces_j e i ng
to the codéhendigngedFerds| ﬁuPﬁéaP&&l?gqiynlﬁ%aaf é%illgr%? F‘gg%t %oynrren?ag}e)\%kly

surface fordf aledtgast i st atialiey cpdiirag i drhe kfncpeniRrg iTeY R t he

val ue of other conbination surfaces._in eV rsh 48L& Nehon 4 hebbasi s
of the conift natiRt-Df YHE angf"e ) a(‘?ut f}lﬁgén%#ﬁg Fengt h of the cut

surface of diwectitendllpeoprdebile sk bePsl RAFTYCeSYRALPHTHEREl S face
my Wth adyvanta i.sqt ogbigatien owifacesihavont diffes ehhe
conbi nat i ogl %‘fugg‘?’?%g?{"hi gnc\z,i%é&t he angul areepi Iy?h Qegﬂge?ogkﬁ_ﬁg discs
cor r espondi e bes Rt 8 %Eﬁrfﬂlhé’cq%#ibélulf $G7Ey °espectr'vel'y “be” about
15, which i g suifi&i eBL tesesatie thawiags dipercatioon afe t fharetkically

located with regard to the turning axis of the locking disc.



~ 0 AUG 200Z sad nmakes it possible to utili2e a O-nut only for the i'ﬂf tAUBI 2002
O oeki ag disc | adpendeat on the conbi, aation values to be gives tvr®the

-code | oCkiag discs. In a favourable embodi ment of the key the length of the
cut surfaces correepoadiag to ~differaat cornbiaatio~a, values is

detersni aed so that the extrene cads thereof are | ocated at the nost oa

three diffﬁée%vperrggl %%] §UE{—1§C S B S WG flrogrpltrge Saddalcaxigioh the

shank of t ériphvsal “sur ace nmesas here as arc of a circle or
ot her aur,adchrstadades Mt l#ast | subseratiablundentiraki g tosnedate

includi ng gven Sevelde SORAIHEL AlRY durAkith ERErREpCodipgayrehetrytreme
wads of the nut surfaces providi ng f or tutt~i$ m.)vegent eofm;rghe‘__hl gggi ng
di scs and k¥ r é8psHames 13 dEPEELBAt B rat vEPuBEc advant age

aré
| ocat ed ~ogrdny rheliffiariadlt qreriiqueartlors pdsdddonmeds thedkeyom The leektrai

axis of the Ehaa’ S 08 NS 0 il GASGhiae SHEIbwéuﬁa sLibagesgof the

key extead® sane per| p surface are wth advant ags | ocat ed
nut ual |y w;(mceqmrnme:ersevmmmhnﬁ%esmhere‘&?ﬁr%@ %?Ythe keyREfnpler .

~i owevas, ?HEHaEnB' tele Qcé'y‘%ﬁ‘eﬁ)ﬂﬁg\eaﬂ wHieRsdisvesneEmmathan shef aces
| ocat ed oa erent peri pher al surfaces S‘rl sot..be fn @ggagggggea\ﬂnth t he
pitch its IQ%SQEWH%LRf ithe fLeamel § % &85 ual pitch-bet ween t he
countr eurfgegsiisting @oﬂ@ckpﬁg~dﬁgcdﬁ.sctospsevedeeﬂororeperaltngnahley
correspond to said |tch of a t weel ces

F Ger r‘ﬁﬁerﬂ% ?cseg pasitia SL?‘E 9@{:{1@& gﬂ:ﬁﬂﬁt—:@

| ocat ed oul@f¥tRgel ttacee,” so e turning novement
caused to ﬁhéﬂdetlhé.)cklldtgc dmecHapisreads oiOFhedkey |T§1 ofd¥idt | Wa¥al e

conmpati bl e, V Hat{t@‘{? ¥Q f 5 00 afpd R denidiiany daetahdatethe ndode thecki ng
di eG~: The®P f's Oof the'c

| nat1 on cute di arretrrﬁg_:rgﬂé ogaosr tg egch _ot her
with regardpeglnbeceahtmaltlaﬂr ofofthenel aHardr 1 E¢ yIBIEPGPERTEd Pdnt age
| ocat ed SytﬁgrbcabbilnﬂhQﬁﬁgy she Eﬁ¥ %@&dﬂéﬁlkﬁﬁﬂaubsslﬁhacboemamsetwo

turning positioas. za addition,, for di rectiaonally operabl G t he
key i ncl udeberewifh, ~ctY"P1€Brfa%%%r?%‘?eﬁachtrt%denl g fgc §8e E‘gt t he

conbi nat i oporHERakP6aLEd LHiziMRivle eakhy J.ﬂlp&‘o&ld@ 20ke s vppterkeydach
othervmthregardtoth centr xsof h

i dent i cal . PERBEAEHERt < ft?’ﬁ fﬂ%@ %nfrao@\;v% égzs:grgfi%ﬁé a"t[')y vt\:/a§/e of
exanpl e Onhywem:&bnpart iTeul addieﬁenen@eet dltfrten@c%rrb‘aﬁw-ﬁg R %F ng&Y in

whi ch: Fi gur i eus.0 giggbedieaioof18 §9MBheatdsan
accordi ng PS‘%'E“ﬁSIﬁ vVén |ono‘plfeg%a,cy nctzllgr@li 0 Eband aﬁl%y t herefor, t;ue | ock

bei ng bi - disheaki creatpatidpls a¥i Eh F-'ih@.rr]‘ée&acgﬁﬁﬂg a % aRR*EREEaNIE f or

maki ng the ey .Qls thgreQubbagt i tfendofi Gore prevddFhgurdi besémus lodiey cut
fromthe ke bllan
amillies.

When the lock is operable in one turning direction the side
in the key opening of the code locking discs opposite to the

counter surfaces with regard to the central axis comprises

a return surface which, in cooperation with the key, 1is
arranged to return the locking discs into the locking
position of the lock mechanism. By arranging the return

surface in the same plane as one of the counter surfaces of
the locking disc, a simple and well-defined form is obtained
for the key opening. The solution is secure as to its

operation and no separate return members are needed in 1t.

When the lock is operable in both turning directions, the
code locking discs has a total of four counter surfaces for
each turning direction, the counter surfaces serving for the

same turning direction being located in pairs in the key



Figure 3 is a perpendicul ar cross-sectional view of a key shank of a Zﬁﬁ
according to the invention illustrating alternative conbi nation cud 2002
i ndicating different conbination values; Figures 4a, 4b and 4c illustrate

t he cooperation between conbi nati on surfaces of different length in the key
and different counter surfaces in a code |ocking disc of the |ock which can

be furnished wth djfferent nbi natj on val ues; Figures 5a-5g show .
di fferent WITIMht *Fé%e%"flcf%]gﬁ?'n%nﬁ’s% e’f:o?’r“g%p%gd%ﬁ% %’-’%%?9? Fent °F

eren

conbi nat i athevadl assind-i dilses 6a- 6g show key cuts taken al ong perpendi cul ar
cross-sectional plane of the key shank corresponding to the | ocking discs
shown in Figures 5a-5g and relating to one enbodi nent of the key; Figure 7
i s a sectiXrebrdirgy tdeofyir thdnaenesy ednbhrRaPFefReRECHRYPRELIPD Ehere

i nvent i 0P1i§ @:&@g&%@eﬁgﬂggggnah%e £t (&n%dnﬂiia{dﬁgg:rdidcﬁf&&ﬁhg?ndot BRe
sectional view | A i taken_at .t sitiaon o o]

| ocki ng disRveption- | BBR: kFVglPSL@é'S‘SQ%W%n% §8aflﬁl %s St Eﬁaesnﬁ%ef%f)lgrgfi on of
t he | ock- ketyi€lpyrbinattilon pérpegdiecularn cragossesiqnal rplang sifanghef the
| ock cylinder takep PQS ti of EEE BN pQdlFRGk Nyl SEe &Ndofor

di fferent %{’Jar’rh]f nge’ﬁgglafsl&gﬁs 8’? t he ey?al%!sé%?'es Sa,o 9b and 9c il us?rat e

t he oper at¢orrespondinpcgrreyesorbiaadisd oVer e shank £LLrbRe- §8¥ti onal

plane of the lack oyiidoey takemalldhespaidd Atohtaleade baekiagndi-sc and
for different turning positions of the key; .Figures 10a, | nd | Cc
i|lustratel® héeBbéFagi gar Gt twq%cﬂgﬁe§e§8ﬁbisg’§ 251T ‘ of *}-‘icﬁr%’im? n
Cross-sectigagt ehénsonindei dwadurfideadewitdikencht at Hespgsi thenbekian
intermediate disc and for_different. turping i ons . Elsgures
11la, 11b ah?®1&% of o?h%nlﬁeff:cgégredi%%Ycrbg%?-]%seg?i o%%rr!g%%ani%ydof =H

al ter nat i veantabésasi oa nenhfaatior.val ues; and

The bevel surface conveniently includes two combination
surfaces with different combination values. In this way, by
providing a number of cuts more restricted than
conventionally, the number of different combination values
normally used with this lock type can easily be obtained
without compromising the security of operation for opening
the lock. On the other hand, it is also possible to
increase the number of combination values, which multiplies

the number of opening combinations available.

In practice the bevel surface forms, in the perpendicular
cross-sectional plane of the shank of the blank, an angle of
from 20° to 30°, preferably an angle of about 25°, with the
central axis extending in the direction of the longer side
of the shank. The bevel surface may be divided into two
parts which extend mutuaily in different directions and each
of which forms one combination surface. Alternatively the
bevel surface may be divided into two at least substantially
parallel parts separated from each other by a step or the
like and each forming one combination surface. Such a
construction makes the manufacturing of illicit or
counterfeit keys more difficult. 1In addition, an entirely

new family of key profiles can be provided.



illustrate three alternative to the invention taken in a the key xﬂnmgnﬂm
'showi ng cuts indicating different Figure 12 illustrates alternatiV

-profiles for a key blank according to the invention and for a key nade from
such a key blank. In the drawings 1 indicates a | ock body housing a | ock
cylinder 3 turnable by neans of a key & of the lock. Wth reference

especi al | t%rﬂn%q{ Jﬁhe""@h%ri‘xksl&@\&h% Rie¢i beahkonal by syemebr bcahbaei ment
of the i i on, e

ock cylinder_3, enc] os odendPckipg di scs
4, whi ch dettereriprr thel GFHR gdw%ﬁ’a?%%yo‘f‘??ﬁsef%cf %%dgﬁhhi,ch are
separ at edﬁ 20 eagh wiheseyrapanxial ot theedihank digestbaturith aFe
non-turna supported in the |q i i 4N adddidd s, odé pachlend of
t he set o¥eﬁ$%c§W€oﬁBFP§i’:ﬁg e Icéi?:ggé%&]A 3862 to di Sﬁf? {Sang S..Lhere is
a so cal | ggrkidéj ngcie | owy ngadi sbe6, inpeEReturtR it i nG6s! v wi tb?- the key
when the key_is tur iDLt ¢knshr omet BReviowkoiat tof beockespligti on,
it is notdhgﬁﬁ’é%% ygsgrsl%g%lglglsief o?st hg foremst Q:l ogki DgadiScet @nbe the
first di stnabothetkepingseéirpehieRy’ oftthE°EBE G 5[505, although this is
of ten the, ggsg, LAxPhag! i sespabeiketkinpedpsoyidednyibbnapdkay dféfi-ngs 4a

and 6a, respectively, which comris NtBlaniUrd ACehel Aest NBLKRY, imnd
per i pher apngotates 4%u%jnﬂc%b,s°p2%rb%€t ?ggl Y, ¥or either turni anldiWr gcti on.

The | ock aRi-saual wothneegded holbekh nighdHertif AFaR3Févéceived in a

slot 8 of the | ock | i nder d bhasPeNghado Prloy estanK seed Ritgur es

7-10) in the Pﬁﬁ@?n%FPgsg Siogﬁeslaggg bodﬁﬁl. Ln,t hg I O%’%’n% %qﬁ% tijon of

the | ock wReftaailsmoriad .| oofiery R YhesOFBeht BARpr 588§y e 1 ocki ng

di scs 4 and 6, R th) 1N 1% S abi1anbiar tny dne thvergmenyd TE8 4iPRhe T ock
&ve

bodytheréb’;}"eﬁ‘r nting turning of the | ock, cyll r athwe it Qudpe | ock
body 1. SphengpemsinsswrfrFelefh&VEdvefififiot %/%re&%ci?néﬁ%a%% rel atllhve to

the | ock bog,de\g AN thedigka cybi fetes Sorekhegletkivhedb®fdn of the | ock
mechani smsnoother. Return bars 10 are utilised to return the code | ocking

discs 4 to their |ocking positions follow ng ogeni ng of the Jcck t_[nacrtgani sm
Rotati on | ddidichgmans etidilscurtherorEpect1of] FRAPTRESREY 2V BF 1 7e | ock

to be inserted into, and,renpv f t St Dieke Doth Yad doBd teg t @0 ns&idni ng
posi tion. tRe%§ kP rﬁ%‘?/velhqeégt%e}?%éyf For i

om bei ngslbturn din the ]ngkbygﬁqu t he
key is fuldyeidspsdedt ntive t ioventkon viREht? sSPprne®tv"Secliré an
undi st ur bed o&g&ati 0p, 0 %}_Qef‘!lPEKeFESE@QEE%fTbEediBEenDiwnol veichllfmy
t

al so be us®® def i he e key profile an for I LRRSBf kheCRBy
repl ace t heh8tackeniysefistn| oot s aifi’ gfroon oef?l(r}ho%f Q?ﬁe set of_di

Cs.
Thus the d%ﬁ& gonty okher ddrpéndbeildr f comsshe egtéRnsdi nPLaret 1F obleati on
of the | ock, But From the vie poi n{l ogogggugng pheEirwengteayebowerer, it
i s not necebaaky. eXcdMisiiVieng @hi ef'd? 12%prot ects the set of e diysC s Qf slhe
lock 2 0.AWEe2pBRAding grooves extending over the shank © e ke

substantially rectangular soO that its at least one corner 18
d by at least one bevel surface for combination sur-

replace | ' '
faces in the key corresponding to the code locking discs in

the lock, in that said at least one bevel surface forms at
least one selectable combination surface, and in that the
value of other combination surfaces in the key is determined
on the basis of the combination of the angle of cutting and

the length of the cut surface of the cuts to be made in said

bevel surface.

said Dbevel surface may with advantage comprise two

combination surfaces having different combination wvalues.
In this case the angular pitch between cuts corresponding to

0 0 N
successive combination values may respectively be about 15°,

which is sufficient to secure flawless operation of the lock



11 and, when desired, may al so be used to define a suitable key profil fgr
t he Iock The | ock also I ncl udes neans 13 for keeping the |o: gﬂl
in_its place installed in the | ock body 1. After the |ock mechani sm i s
opened, force is transmtted through a torque plate 13a to a suitable
menber, for instance a lock bolt (not shown). The lock is also provided
with a guiding elenent 14 |ocated in a key channel forned jointly by the

key openings of the discs. The guiding effement 14 is supported by the

0-1 ocki ng dlg&chma&é,tfud EoBaAMile Obd ELeiiis h n e k tur ned
in the | ockngr:ft%? %l rl gh’m tgrns coht?n&oﬁél% f%thegﬁ St

gui ding ele gw FobPOIPERAERt PR fhe cm:medfuqme key
from the | dek.be tgmw@a:alm asodr loaekényi abségai nst pi cking of the | ock.
In addition it affects for its part al so the profile of the key conpatible

with the IO?:P ‘% 3 baS|c operation of all these nenbers is
known as su aahcf-“IM‘I '[5‘;% es‘(’:"u_gge ¢ e drhe dengthriofutde? Futhows a
key bl ank 2 furfanss acongespéndingictor diffetenti gm:.ﬂai:mi Udailgea kgy bow

2 d Kk eya et erild ' haWs: I
e Koy bl ange ol gt e e S oaaR et Rrkr Yz Bhaima i on

the key bl a 2 of Fi 2a a
surf aces ZCIH}I) E ﬁ e%& gﬂ&ﬁ%"iﬁ apeFipheral csysfages dmeesurede key
of Figure ZEﬂmIQMesoh@unlsexﬂ.ssoﬁftma)mhmtOﬁnt:xwrli@pesa phaesphuhiere

are two serigRfef e ur regdd ok sQ t he key be |ns rted

in the | ock in ave dfsgre&erﬁaﬁr%h GIagﬁtoos |ons anglu7 a?Fy %%g rom

each ot her. P ehEK afles BlaRR e 9r2fpdamiblye gusdrlﬁgcel ement

14 and recemmﬂ'gor betres or séverall ockéﬂgrgegberijmzuded LRehe disc

controller #o fo the bl ocki mrefnbers 'S based on t he fact
IS i nsefted in Ch I’%ck T FP8s s S tagarRER ERe r

t hat when the k

respective ?Eﬂ"ﬁ'&él"‘ﬁh eF WMy t&FPéﬂann‘?‘?F@@Fttl othehdokiingntdigde andk.

However, as ceamespeadiagkeyai sdiflfclﬁht gubdbﬂﬂaﬁﬂéxf;ac\ﬁ‘ﬁﬁé apged {Rehhe

di sc contro%?e; g ttltg Q%ogk rrbers ovvards the k {’ hannel SO t hat
.2 0 AUG 2007 12 tHey are-rocatl ;2R | FHEFeTenRt  pasipde t RuF Epges

prevent| ng F’awmedoﬁrpﬂetkey=ﬁpbml hasel & thecshdnkgotothéekbﬁm CIn

operati on ofehiilze dagek ﬁﬂéCIl%mb;na”ﬁ."an Qurfa!::éguéf’ tndhed %;?% 'ém Is to

y rrea

be opened of rel eased _t ki.ng d g are tu s of the
key 2 of th&ock=DF Fﬁ?&ﬁ hefak 8ur ‘I‘bcﬁ'ﬁg ‘B’I-%‘E: RivAstage sleertedi ned
by the coanﬂH&MAYsunthcemﬂepinchhedemh iakehRahagkeBGrh§Cof NEReESt i ON

posi (1on of ke Sldia gy Epedbadi Ehe! BHRGEL! KEbn 2o MR BpbeSnrc

position of sl ot 8 of the lqck cylin
a uni f orm cRATAEP ¥ o TReR (SumTRcrs docaved swmanciBterent whi ch
t he | ocki ngPeZipherah mpvfachernésd maitchei iy atd’ﬁbﬁdxﬂeecyli.l:ﬂdeﬁe%_:i@éh

turning rel ggi I dy: n is.,.abqut

bi - di recti oaal @éﬁeﬁﬁ eﬂIIEItS)cE%rre:bﬂIIam ST ﬁ%I%e g@%‘? gﬁe “(’fb’@ﬁ'eop% B ur ni ng
the key.fro eI"n The, | CoRR%eT oﬁ“??ﬁ%ﬁ et Bhe cepfien logikdnghydisee Hpeni ng
conbi nati onseldctedstbheperstiondldy ddirddpbnanesabaial S1E€Sh CEF %i@r from

each ot her e n n addi ti | ockj n t he

| ock mec hanlbs!Irhqg%II E‘ﬁﬁéseég%ﬂér %iﬁ %t&ﬁg %%E‘Ie 7?c§° j‘gﬁﬁsﬁg ##’?R%e"?%el r

| ocki ng posPEFérberal caucfasess Berthat the thenksg foveméde ¢msked cesnot

occur direckl ypoita q_ddx tafg@nbfshggngrg@ the lgg? Hﬁ aﬁg ﬂéscs 4,
ce ansm

fromthe keg tBarRRb! it R eRSEior, ars efip  BPALP et ol RoSeh (of cher

whi ch, togefhde Ypekipgedinger surface of the | ock cylinder 3, guide each
return bar 10 at a tine'to return the code locking discs 4 to their initial
positions. :yfg (?peratlon of the nechani sm can be seen nore clearly from

Fi gures 8, AFES Rt cRBehSRTPISALSLR! i Sofdimmertaionl Lyarepparitae | ock

nmechani sm amdchhethetuwbtharegifdagd the %M%@\Hﬂ%é‘tsﬂﬁﬁ: Reyi tion

of the 0-lo n | c ndth rnediate disc in
chnh o S N e el s T

different turning positions, pond
to the initFae 58¥ G3en hes imeextesd| in| hber!-edkl Ant Iwol (hdzmﬁlggtgm-8b 9b

and 10b coregspsnd fa adR®eibhonfor whibebaiféedk@ind1a 5} l}? : i nt Ot
n val ues I S par

t he openi ng el eas 2002 14 conbinati

i s deterning es%eyhg‘(“g%‘fge&t?%% BRbs BUFEA9RS EPT sBRFRC £9%%8 d9deREd on
three diffe@bAe moriphat altheur ombinationr euts r Abcabedc etilamdtdal 14 of t he
key shank. The radii of the peripheral surfaces are designated Rl, R2 and
R3. Thus the conbination surfaces with successive conbi nation val ues are
obtained as follows: conbination value 1. is fornmed of the upper part of

t he bevel surface 2el; conbination value 2. is forned of an additional cut
made in the beveI surface 2e1 and extend| ng to the xad| us Rl conbi natlon

S ~ - R Y b1 Y b1 Y ~ o




Wth a key according to Figure 3 it is not necessary to have the sane

openi ng conbi nation for both turning directions. However the conbi ﬁaﬁiAUﬁ 2002
surfaces to be cut in the adjacent bevel surfaces 2el and 2e2 are dependent
on each other to sone extent so that the value of a conbination surface

sel ected for one turning direction resdricts the possible val ues of

conbi nati on surfaces .whi : edof @het RRnARAAr dxirdidy €hhe ection
respecti \/‘ERP.S*ﬁﬁJs?acf% %@%ﬁ?‘gfgﬁ ?%ggggn%iongti on surfaces for both turning
di rect i onshaniseoextlendkew are s3eRt1a¥ us, whereby, for exanple, for a
conbi nati on surface 3. selected for one turning direction a conbi nation
surface 3., 4., 5. or 6. can,respectivel.y.be select I e t ur ni ng
di rect i orEmdimerterof sthe ﬁEYFgFéanbV%&t ted Ib?ene%dss{%%él&]n' I?%gfnéi{he
bevel surdgcecadpand idiuiiyat i vfjthhe peontbicwtdon sefeHEBCRal t bPBe
selected for the ofher tUI’Jl:li n% dg_ﬁegflggfhrespecti vely. In _ addition the
combi nat | FPCTBRFREERI | SeAY 4T A1 andt r i ca 'y opposite each other with regard
to the central axis A of the key shank are selected to be identical, i.e.

2el corresp .{lgﬁre 3 Oiéuq_rngg?i@dte@ 2¢8erNb2edneoremispdiment o Fe4a | n
€

this case t ey can pbe inserfed_in _the,lock in_t [ 1 t kNg
positi ons. Fp@bieatian ARCIRGIRE FPIEéfré?ge?ﬁéogo§%ega%?g%ﬁ§%fmgggkthe

combi nat i on,gur f acagepf wddegent |wrgt Roick t heikgy bhddinectéaBaleétki ng
disc 4 for the enbodinent of Figure 1. In this case the key opening 4a

i ncl udes twePeB8RL&F surfaces for each conbination surface of the key,

wher eby the radius of the selected conbi nation surface determ nes which one
of the counter surfaces is utjl] 4P KGR I0PS ol RAKIUY tile KV @ges are
desi gnat ed 5$9P5F %ﬁsgﬁﬂ“éilga%%&% corres%o_nd to the conbination surfaces
2el of the kbg céaPinandona®Z EéGrEepdn@nto FLR¥TCoREI ARCMEN 3sthFades 2e2 of
the key; 4a3l _an a ceregrond to the conbination surfaces 2e3 of the
key; and 4a%f°5‘ngh%a%%ycorraespond to the conbination surfaces 2e4 of the
key. As is apparent fromthe Figures the conbination surfaces extending to
a di fferent #iadi s 3R s0h B2 r@ehdieulespendissylsecricmadi fiisremt codifver
surface of thé key opening and in.additio e; £00hi pahi an 1sdaneng
correspondi f§K e Radi®ls %&C‘a’é‘é‘én%oiwt lr}:rl%é.'t hfei qoge 'fxocki ng disc at all.
Fi gures 5a- 50 1o tive posidribdmadfidrhe paripherd@ddif@tdmss i F4HFeIY%i ng

di scs in each case corres [hg to the different conbination val ues and

Fi gures 6a- (f(j’“@“rfd\ﬁtﬁ'?é’ lé’ea[}q‘{c:eg%'s or conbi nation surfaces corresponding to

t he | ocking discs shown in Figures 5a-5g in a cross-sectional plane of the

key shank ”‘F-aq%&%r{a&fﬁ ¥%t 0, QN8 e ThadisHRal cOft Heh e dopyer afriesrc dpist weh on
na to e

surfaces rel‘at evel surface 1 of the k I rface
to be cut t eemdinabieRsPeRE2E8St RE ﬁ’é‘rﬁzfpeﬁfe%ﬁ JP]%?% esgéb%ﬁ}gng&t\sﬁeaﬁal

conbi nat i on syuffacese rebaitag sarfheebetel aswoecdozding dire k&Y BRet he
bevel surface to be cut thergin corr.espo t IA rébmpohgbesnib2
respectivel ytopE WBIER; E@d‘aﬁSvfntrﬁel coeﬁﬁgg?oﬁmggﬁfae%gg to be cut in the
bevel surfaceafeesgcan be afforded different alternative val ues dependi ng on
t he conbi nati on val ue of the bevel surface 2el, whereby one of these

conbi nation surfaces is selected here as an exar% e. f~iogk€\%~ 599%16 In
the Figures, Figheesroe 33 dar o B xaitt &1 o5 BV She key “dpéri ng 4a in
the | ocking gdjsged,0haisser6eaDs rdeaatesonbinaning aeilsest; the | ocking disc
4 and referende £ tenotes a central axis normal to the axis D (cf. Figure
5b). These references are provided in order to illustrate the mutual

| ocati on andpgy{IRRE! i €l 6postiowonkef tcwtsdi Eakenntalanmt BETREPFACES 2Fall -
4a42 in the code |ocking disc .4 (cf_ .Figur ) E8Prbspohacenyedd rom
Figures 5 an&resﬁﬁéﬁcélgf}ﬁ%i r?a]ta}rg)en hr g‘(%.eq‘(? tshhearE‘Ee corrizs) onding to a
smal | er conbithat ilerkialguditsrnsshdwn c"@leﬂ@’ék?ﬁgsﬂréé ang E&’E-Fé&ﬁ‘&ﬁcﬁ ngly
greater extent. In.additiQn_ ,seen that the key opening 6a of the
lifting O-I oeﬁenamgf)gghghghgﬁ] th’%r]%ure 5a is smaller than that of the

ot her | ocking discs or code |locking discs 4 so that it corresponds exactly
to the profi |pg_‘§9{ret he; keyg shank sletiBns, thiew ockhngudhsc ag derekeised
expressly to fine the profile,of ke o] Lhl:e W t he ok®Ckoei

addi tion the 9eRPIGFTY %%cﬁfgi‘ﬂg Iatc?ck}\ﬁrl]é |§t§|n%1i%r?él u%}éi g_roooves Brf:gfor
the guiding ejfiwile 4 ene Riquateingd dimpdEon BRA Fhe SRASIPE! Nk key
profiles different fromthe basic key profile, it is possible to nodify the
areas between the bevel surfaces 2el and 2e4 and correspondi ngly between
the bevel surfaces 2e2 and 2e3 (cf. Figures 3 and 12) . Wen desired it is
al so possible to nodify the design of the guiding elenment 14. The new key
profiles thereby obtained are unique due to the new arrangenent relating to
t he conbi nation surfaces of the | ock, for which reason the keys of old

Y e ——— -



Since the key opening 6a in the O-locking disc 6 is smaller than the keg
opening 4a in the code | ocking discs 4, the key 2 has to be turned g AU 2002
certain free turning angle, e.g. about 15, after it is inserted in the |ock
before the key 2 hits the first counter surface in the key opening 4a. This
assists in making the | ock nore secureSagai nst being picked. The
arrangenent_ accor di to.t i L8R berkhesdpr bucHeng d2s0 ABGERE02 m
that the r’rﬁﬁ%ﬁ’ganﬁﬁ arg?)i ‘tblg% efgagen t he conbi nation val ues can be small er
than normal Leckhout conpromising the reliability of operation of the
mechani sm ;k_@gﬁreg\h%,de@gra&d igci d1possirbite tther oppgetieverPii FP&r ent
conbi nati on val ues instead of, the re. ent i ppaly sk¥xodtkeeeabral

conbi nat i onteakoksy TR Rs ogﬁlﬁlgg}g%r ?esggndai ngly smaller_putual
angul ar pi t ghaher dfhetper Lpkdr aty Fiodéies takephe cobie® | FO8NTg A s%s £, Thus
a substantial nunber of diffe Ni Y9 GFHrait ensndagy bostiidonse

provi ded ms&ﬁFlf‘ggéfgg?g%mL%haﬁ%%v %??ferent key profiles, provide

substanti al bf rbeekgpotential for different and even very extensive | ocking
applications. Figure 7 shows an enbodi nent of the invention in which the

| ock is operable in one turnin Lrecty . J S | bfI The
sufficient Fédguries k¥R oBBniarfbcg4gcoflcjtlhlgé]%lgA(:]%éll (t?i(‘:lEi %%i%s 4 tao have two
counter sur faes kil learsidat2ofiorof hEileye AHdAR ohaldmP S RRET FthY aces
4a31 and 4a32 corresponding,t r dadi enetposition oppasidaden t h
regard to tR3B§ & AEE?’Sf i?glé §ga§§§$§s‘j?$§§% 4all I?’;md 4al2 are reguired in
case it is desiwied; tdide abfefry idHFHeTreHe R\éﬁnPﬁgtﬁgsf"g&EnFn “\wo
different pqsitions. Accordingly the key openings 4a in the |ocking discs 4
can, in this%se in any event, be provided with counter surfaces 4a'

agai nst which the key can directly act to return the | ocking discs to their
initial | ocrg.ir]%flpé)%iM%ns%(oﬂ'hgﬁdgggeeapﬁmﬂxma lrtéxeom&t‘dg:bm% ;Ze .
conventional” ¢cyl'i nder | ock prqvi ded_wif. t at ahy 0Ck) L SE81ioMAEr eby
no separat e ¥etlrkehacombirafd o RE rreFtrﬁ?e“grge a?eblrrgqhi rCég%c?’%sAs is afgpar ent
from Figure giihe seumther 1aui acpbindercamken 13k aBhanPagé ror fia EBmon
surface with the coynter surfa At IOV ®fithens of

conbi nati on sRFEERE 1%Fetaésﬁe§s%%§%(§§§er surfacesdgg'ﬁcan,

al ternativel yhebredesigned in a different way, but the disclosed enbodi nent
has the advantage that, when desired, the sane key profile can be utilised
as for the bi-directionally operable | ock Ap_alter ive : @lUr ni ng
the code | ockRipgrdesdslas Badbustnd F&Furhfi)‘é?grﬁk%re%‘?ébeot ﬁ’?)ﬁgﬂ%t&%%

bi - di rectiongllLy oRer ahl &ey _2c80AEN300 18handimirntdiarectrERTopet alfi e

| ocks can be provided wit h15| Iaar k%¥ Profl | %%yanghlagkadghu O hhiiinigar

| ocki ng di sc§¥oFEQEPESIPRE 1P 2fid c show three alternative desi ns of a
shank 2b for ,atkevakliaek apemdpikegibm beceEs t hdPEACEHIRG h SHEd Tt Ve
combi nati on cuts ,of the k% peloln, %b%ondi ng to different conbination val ues.
In the case GP“‘ﬁlé‘&r‘éfnﬂ'a and ‘11Ib, each bevel surface 2el-2e4 is divided
into two parts so that in the enbodinment of Figure Ila they are separated
from each ot %elr A azsﬁ_?gug‘e&‘a‘t@g betweaativeapdoBilesnbonad ikay Rdndees.
In the case 6f i gure t he bevel surfaces 2e1£ %ﬁei? GAJESHU T NHY a
conpri se two aadraties Wa Fhe Rt &1 e them" As a consequence in
bot h these erﬁaﬂiﬂy_eaﬁ{ks., t he angul ar pitch between cut surfaces

correspondi ng t'o successi ve conbi nation val ues of the key are partly
different, but the cooperation between them and the corresgondi ng gé{taces
in the | ockiggtdescErawimfs forindistare B glRek 4008Y1 HoIFI29 etac.? ggn be
arranged such, t hat_the apgu Bi beh sbadeseen dthecrooryesipondih

peri pheral ?%ijcl?ﬁ‘g%ri% -%‘E}e‘lﬁ%%l%% ?gcllgléﬁa di scs 4 renpj ns, 15, uherehy the
operation ofeféreehoek espeairbhy cof?esPbIUESt ot t he¥Bhe deScribed for the
part of the f{]?g?%gﬁgilgfo;%:éﬂéﬁﬁe]emﬂdﬂiﬁﬂﬁﬂﬂm |sheofLniviem tdosi gk hef LPRE
central ar e% 0 e keys, the arran me(r#s g&eFilg?kﬁﬁ I g and 4 1bwhiew de a
possi bi | i t yeybin@edviddiaRf i sRiv %eﬁggs" %@y° profi e€ so that tg?’] k%s of
Fi gﬁr es llﬁdaﬁgrﬁiﬁﬁcaﬁagbpféﬁiﬁyt damhbyneepbaced &he éf;gknéf‘dcﬂﬁ“ﬁ i Bi"e
either wwth the I ocks _nade for t e LOHEE idtapflediateveisas As |1 S
speci fical | jeBpparert TFPBnRF u?ggfﬁ?@bg\%aggr tBF I sq fram Figures Ila and
11b, the pewhpbar akesnoﬁat:esnebllfh-‘é‘_lRE?rEﬁannZEX? glf%f?]f ncg}(ojtlon d%l fer ent
combi nati on \églige% negd NOi f OLRWAIE ®©he CkbEl @ adimthecovpriednguriifes
but they maf 08¢ made pl anar which is sinpler fromthe vi ewpoi nt of
manuf acturing technique. In the version of Figure 1lc, all the peri pheral
surfaces are planes. In the case of Figure 1la only the outernost

peri pheral surface is a plane and in the case of Figure 11b the outernost
peri pheral surface correspondi ngly conprises separate plane parts.




,2 0 AUG 2002 19 Figure 12 shows the form of the shank 2b of the eﬁexbg%
as a perpendicul ar cross-sectional plane taken at the position of . 02
lifting O-1ocking disc. Sone possible profile groove alternatives are drawn
in chain lines in Figure 12 by way of exanple. Naturally the formand size
of the profile grooves may additional 1§ be changed as desired. However,

possi bl e profile gropave aldeLngsi ¥esot eaheedr naggaagat e ipios tdise of the
outer or Fi%°& 4 iF19 ng O-1ocking dissc in thghkeke:fs‘%(éﬁ opp4di ARG ioh or a
cor r esporsdi nehFeimbERrast SO USHY profh | 578 e K&y cannot bBe used
since it : & afif egte thwcioper rkbanthk MiewpodhtmedhdHamoRTRE Y means

of the 0O-Tocking disc or correspandi SheOHNh HES dasdeking ns for
the conbiifatinmtrPecesatthr of ggkgﬁé%ﬁs@%ﬁn tf)ee det er m ne I’? gddi tion,
nat ur al | yg; ddecpapésthe kdystyl atiles |deated bevweeferfd CoMihdlt o Surface
areas are also_in, this al kabke ifs0h ey ithengalid fior eprakeycprofil e
grooves. Ttes?t gtboves %g?]ﬁ%ggarran ed inde endent |y o the Qg g, el ement
14 and t hehguildckgngurdiass 4f 39t Re H&XF and”i P53 it on al so the form of
t he gui di Qg%%@emhlfl WBRYchecuapirated couamtede sunfces i K0F ofhex&fyr e
apparent Tr Figure 1 and n_t Qt hereha d QUIRS1 740. eibRer

i nvent i onah@ R%%lPFﬁF?%anBC?‘ﬁS g%bg‘ :aerre%{]'s%]%ﬂv:m, but }g'éveral

nodi fi cat i @psiasedfeastbba.within the scope of the attached clains. 2 o
Auc 2002 20 CLAIMS 1. A conbination of a cylindex |ock and a key (2) for
the lock, the cylinder |ock conprising a |Iock bad t ur pahl ock

cyl i nder ¢8) bLeertmdchasidm ©AeEd AR (ai)l%%ﬁyrféi&i)’?ﬁﬁa% wgfxggﬁé‘q%)aln

t her ei n, set_ of. ki:ng 4i sasd 48 Gf | ekt etockhsicyd irivent 08k &yt i @der (3)
and each gﬁoﬁeaceed"‘%meo(%hlg‘t ?east one peripheral nofch,(4h,, 6p). detelsHd ni ng
the openi ngrecesppndingn o A8ck(3HY WiEHTES openi ng (148.., 6a)_ for

recei vi ng ru;@aggyofaeﬁealbeﬁkbagybar. (Tn whiecRockdng poskitdgrpdi tHhén,
prevents tuining of the |ock | | nder )o T 1ddbd®, tdrand ek hodiheg 1),
the key (2pchamerbaaieBmbFRgt %ﬁi‘%ﬁﬁfﬁég .? oJ‘F% Zia‘%‘ﬁ Iockiﬂr}ge disc (4, 8), the
conbi nat i g fRRGES eI Ngandr angedrsd vt Hat  thm $iRkrdi 8 doP3d YkeV i nt o

the lock and turning_aof .t hghgey cy}]%apcgﬂ B SEfedeht fjg anerdinqaifl e into
llg i pher a o

posi ti ons,then SFRPYR tRet P perip “not ches (4 b), forma unif.or
channel attHehelqasi tybindért Be Bt e bhP (C?)L— gr? %ﬁé°§%i *sl o@tg’?ﬁe@i n the

| ock cylinder 5}% cjrdlt& uhi e dhmdac ki nothan dakimamanterrale terease t he

| ock cyli M or turning relatiyve t?.tgerl chka}pﬁ?% %ﬂé ,Qﬂmgmnat

| east one tife tleeX doidyng ardcshes}orksC¥ kBYEpening (2a) which incl udes at
| east two gfp&{%tﬁg@%&{amﬁ%@éotﬂail, 4al2) which can be arranged, in
cooperation wth one conbination surface of the key (3) corresponding to

said locking disc (4), to turn the locking disc (4) into the,ogegings
posi tion Ofetden |10ks StamEdengtfildsied o FRTIN® PaFCiBst PEBR af St RE  key

(2), characterised.in th aj & Hinfases (eddingtad®) the thekkey
openi ng (4%)t98f L85 § %\f’c?t"éggt bgr?gi(%ﬁ%éki ng di sleigép AL, so dipepsiened and
arranged reéebambsno e®otraddiesy i tIRF BEFTof "at" 1east one of the

count er Sur{?g{,e,g (t‘},?ellkegalzz) o2t t@sticdam tbf frer ebhsevhbiindith vaPdes can

be sel ected tor the corr spondi ng cqonbinatjo c shheokey tG2n. 2. A
conbi nat i oneac@t&retﬂdif-Pith:ot@i‘i‘*ailrﬂ’*"l‘,g ?ﬁﬁ'ra e?igggylg'%&t Eg?ﬁ% Iﬁg ey og_’%ni‘ng
(4a) of eagh %IQ% | ogkieRr@ndiss Hel) keyhifaione dve g pEBYPEEd 3 t A™8i & ent

ggm Q?ti Ointi1 the key Lor o0y § U RRg did ectioneat tlkeywhivh sa d

prone to secure an undisturbed operatio
The disc controller 11 may also be used to define the
it can replace the O0-

n of the lock mecha-

nism.

key profile and, for tlils purpose,

locking disc located at the front end of the set of discs.

s the disc controller 11 is useful from the view point of
put from the view point of

Thu

the operation of the lock,
it is not necessary. A

lving the invention, however, |
iiing f the lock

drilling shield 12 protects the set of discs o



2 0 AUG 2002 21 surfaces (4all, 4al2) which are spaced [
each other and are located at a different angle vmpth reggrg ?gsgaggﬂ\et&l}[ﬁo%uz
-axis (D) of the key opening (4a) of the |ocking disc so that their nutual
_angul ar pitch is preferably about 30. 3. A conbination according to claim1l
or 2, characterised in that the counte¥lsurface (4al2) in the key opening

(12 (Bfeloiiniecipsdtor ) sty o e«
. o an axis (E) normal to a cent '
(E) of "t hsexeprepdrengorasye &FDC?&‘conbi nati on according to claim r2a|0ra>§| >
characterised in that the key openings (4a) of the | ock's code | ocking ’

discs (4) are at |east suhst Lal |y J t hgal d Py :
| ocki ng dir&es ?ﬂfkt u?‘J:]S?M tlhn%d%_eyyn(éifsgn:l? a]gtagr ]f@ée kea/s?;zﬁé]?uifhufnggd:
parti cul aryaigider Boini htsaptacabbietzslef b the Jr?fgfi%‘? ¥ ns'ertzs‘lsfotner

posi tion %fg.let H%J@X%é&)anién #x Copbhaal | esraecasditrgnsnidpedortdinsiugthe

precedi ng ai'ms, characterised in that the | i
lifting 0a sokidng ak-a&e( 5F2kRBwA %‘é’r‘gﬁ 1%?%%8‘%%% nfs]&%m%i%ﬁc% ﬁ%,slit‘_’nfg?t ed

key (2) i$dW nebd kHdw)l.ockrandddie ieyplgremuayidrs Wwithvi IS She
] . F4i gl |
Conbi nat | GRS (gt PO Bfe Sor e iiated PE S ERAATIBER L) P s ¥
. d ; .
that when kdie bpekingsopef althe | disng-t ur Abkg %l‘i‘g%’c‘? $1)r?it’e|¥becr§rg Eﬂ]{%ﬁg Ikgy

openi n 4 ' s G '
(zplall, 94((le 1a plgeﬁ%%? \Pg,OCL%J QcK iR idiS @3 sc4y enpposheedisctdentoohier Burfaces

. _ _ to a central "axis (D i
(d4a') i oo | Shasr aast Eber e s EnE VIR RIS 190" T Lo0BEratHEn it
combi oot ( %1%:5%% Ej{i‘ﬁg't;&?ﬁ?rgc_&i)%iﬂ&ﬁmsw whehl dite rieehani Sthe 7guiding

DI N { im6. charagtef] i i
(4a') is ekemepl bh THABMPHTEROD ‘é%%%?%bgr‘%%? i I%ﬁ%gggiggiggrface
counter sugfacgsy( 4akh, 4eR@) loek.he Loclkieryed selga)as & RrebRBFAGPi on

according to any one of clal l.to aract:eri-sed ¢i i
:cs oper abl @3¢ FnEb A7 n‘gé %eec]ﬁco]%'s, &&gﬁg%%em?loglg Eéggiaggsﬁfinlﬁb\e/el ock
egg{} ;:lcj)trm_tggrguaﬁ.aaes:w@]rhfﬂaﬂ&f4'6113&, key3 ZOmPRELD 1, 391 thy JGhe 318&’%) f or

bei ng 1 0cat 86| BEBATRC} h L P B O oS ety an g her i do
of The tur hnsnaspesuEh) dofl WAL BERFAY descipsissed Turtnsk Fhidhbner side

Figure 2a shows a key blank 2 for operating a lock according
to Figure 1 including a key bow 2a and a key shank 2b.
Figure 2b shows correspondingly a key 2 made from the key
blank 2 of Figure 2a and the shank 2b of which includes
combination surfaces 2c¢ for all the locking discs 4 and 6 in
the set of discs. The key of Figure 2b includes four series
of combination surfaces, whereby there are two series for
each turning direction so that the key may be inserted in
the lock in two different turning positions angularly spaced
180° from each other. In addition the key includes grooves
2f for the guiding element 14 and recesses 2d for balls or
other blocking members included in the disc controller 11.
The operation of these blocking members is based on the fact
that when the key is inserted in the lock they are pressed
against their respective springs thereby allowing insertion
of the key into the lock. However, as soon as the key is
turned, guiding surfaces arranged in the disc controller

urge the blocking members towards the key channel so that



9. A key blank of a key for a conbination according to any one of the
precedi ng clainms, the key blank having a shank (2a), characteriseq%wnfRMp?mu
the basic formof said shank (2a) in the perpendicul ar cross-secti‘dna

pl ane of the shank and excludi ng any possible profile grooves or
correspondi ng grooves (2f) extending ouer the shank of the key is

subst ant i r a ' | 635t +RBE LU L5 BT hRed Py_at
| east oneatlbﬂeé\}’el gg%rpg)t:gea (ezdémﬁ’gﬁﬁkh forms at | easte one cogﬁ)i r?a?ieg% surface.
10. A key wntdagicesmaeNadg @b eheiken, fxa@r bBeetPSkd in that said bevel

surface (2el) includes two conmbination surfaces with different conbination

val ues. 11. A key bl ank accordi,ng to claim9 gr %‘0, lchg{;actcgjiwsﬂ.eg i n.that
sai d bevelAeIRFHRE (2R 1FPPoPRSLT IBRF Pt HRndf c GRS et ottal ©pl ane
of the shaigud)l afhdherteeynddlenki s ongte né HPe1Bdl ¢r efetedsgd aphangl e
of about wth ept Xi L, NQ LAt LGl of ¢t he

| onger si é‘gd%ﬁlé%eégﬁ%%kﬂi %ﬁéa%d %%Eés?%%(?%aﬁegﬁgng% (%ge %élgg;b bel_;gnk
accor di ng tke clafk 10 ofnlpardHard@erf3el 1RHRY sHtF bEVERSS T at® (2e1l)

i's dividedgd il GniN0 PEYt BneXicenging tidiadhyrdde dhifer gat tdid aedy opsrand
each form ng one conbinatiqn surface. ~ % Al JG 2D02,2g 13. A keg bl ank
accor di ng §2° FRATED GrS LR GHESHOD FO4PRl FRStPSEFRREETLI RREFRAtR (2e1)
i s dividedi dw tewpedtieany Ssibbséeatédl &y the apdeltpantst separatetl §rom
each other by .a step or heli(l;?ean(? ach. formn neic,ﬂg@'nai .
surface. 19° W?Zif’%?a?*{h%%ﬁ ¢ o er’lyl%ér;\)}é{qé 75 s 9 oéfLS‘I,1 s
charact eri &eth i chathm¢l t he Shamkd( 2lf) tdle wegipherddlanictichey dietandabbas to
the parts |oeatod di AL 11 SAk1Ng OPROST [Eak by O DREx dbY N £6RE ) OchbC
central axi's ‘?A o), ?ﬁg sjhan S0 tﬁgt its at |east t\/\og"cor ners aée provi ded
with sai d beck eastinder bevEPr stuFatRg (pelatdys) tojtheplpelr Bp&ik laccor di ng
to any one of clains 9 to 14, characterised in that all corners of the
shank (2b) of the key blank gre provided, with said aéll east Oﬁﬁ bivelc
surface (2%iRcoe HesHon 1ssoa'g’l?é‘tt EhBI sHARRCGT OPRe LKe§PBF ARk i §°°
symret ri Cahedhihi siRpatHet Qokat dhe e eopentdakiys tuBnipar el kép fhem
per pendi cu] ar cross-sectional. pl ane of .the _shank and an axis %g n I
thereto. 1B2€A &3 nIPOaSc"Cq:tf'r%f nd ™t oeéﬁlt?legnegéfegltéﬂ% 9wb8r 3’ Ehd™
char act er i spening t datbimheihon hand eyhis abkei Socatéatedf bheapevtRhepatabl e
only in o L DLng di recitop. g beyel Sace;ff Huaioracopdr-aonger of
the shank (2 'S arranged to operate as a return surface for the |ocCking
di scs (4, @éjrections. 1In addition, locking of the lock mechanism and

thus returning of the code locking discs 4 into their

locking position, which enables removal of the key from the

lock, cannot occur directly as a force transmission from the

key to the locking discs 4. Hence the return of the locking

discs 4 is arranged by force transmission from the key to

the 0-locking disc, the peripheral guiding surfaces of

which, together with the inner surface of the lock cylinder

3, guide each return bar 10 at a time to return the code

locking discs 4 to their initial positions. The operation

of the mechanism can be seen more clearly from Figures 8, 9

and 10, which show the location of different parts of the

lock mechanism and the return bars 10 and the guidance

provided at the position of the 0-locking disc, the code

locking disc and the intermediate disc in different turning

positions of the key. Figures 8a, 9a and 1l0a correspond to

the initial position as the key is inserted in the lock;

Figures 8b, 9b and 10b correspond to a position in which the

key is turned about 90° into the opening or releasing



17. A key for a conbination according to any one of the preceding

ai
to 8 and/or nmade from a key blank according to any one of the pregniﬁgE 5002
claims 9 to 16, characterised in that the basic formof the shank (2a) of
the key blank in the perpendi cul ar cross-sectional plane of the shank
‘excl usive of any possible profile groddes or correspondi ng grooves (2f)
ext endi ng O,t“_ggng@goﬁh@aliugfs teha kﬁys | paBtbikamtdtalrmiresttemguhat $het hat
its at |edSt one corner is replaced by at |ae§‘§t18£'§ ngg£ gﬂﬁggcngZel) for
provi di ngesbrBNAaEPER Sfr £hceSYh A HEFIGSF T T eshond to the code | ocking
di scs (4) sbpehbepketkneiralt barfazed meaboasd (Sﬁ@mbéxhél C§E1|tfr&éea€<2§1)“ f or me
at | east one sel ectable 02¢2 0 hbgalsghf_;&@_&esalad'el n that
t he val ue®éf B‘Fh chﬁhﬁflnat FS% l:grg ageéfl %h% EQHE term ne(% on th
basis of deeignatiedatilon B2 &hd &yl e B'Putshé:l'ﬁltc l’[‘ﬁ‘é"?@n&t‘ﬁ gfcetsne cut

surface of g—_ he Guk3 %Q.vléec%ﬂgna'ﬁl%%' aheieal aner bacaif2ellrs. £081oskey
accordi ng v T

characterj se hat. sal cer( 34l
conpri ses cm@l@@’ﬁbloﬁat‘r##%uﬂ-f ades C.ﬁ'l“ﬁ fferengg§§%b%{?oﬁfv;tﬁlues 19.

A key acceydidig L@r£4@e Ml ;oreddbimdtaiamt mallwd 3 n tRatfqamedhnglil & pitch
bet ween cuts corresponding {o sucgcess oghi-Rakkon evalaues é;&a’i—bﬂlﬁg 15.
20. A key ag€Hdi@nRd tcd‘%ﬁ%“%%e %f&g%ailjgnge%gtag 19, cﬁar gcter%s) in & hat
the |engt h-_ooftﬁgerauhusurlixa;cesombn-nesp@ﬁdl‘m}%% 3t f A FRTRYNDP attf

val ues is determned so that 1€ :eﬂ?cénﬁéltbﬁteﬁ&mgeom«yaw@d talte

hi ghest oriLct"ﬁi‘r"'e«-:P%ﬁ''fferen%lg erp%he)r%{{ sur f aces ég% ?2 £ R3)p 1EaS . from
t he centr atadinis R meIWshﬁhﬂs(ZES‘eoPpPﬁé R > Alekey accor ing to
cl ai m 20, ag,_?tctﬂa{ &b Neiinipd e Qdnieiraeials wilude £utandiry acese
provi di ngl?or u

rning novengnt f t he | ck| fg to
di fferent Sormedaf oTHYES TR &ratd bR ?9 ‘g%&?f’é’?enﬂrt’&oie‘?‘?%igg‘??

surfaces (R, +R§) bgeeiurs@&fhrc@nzéne m@tbathamcgem)mgf tmetl'ﬁ]aﬁ%df‘zﬁ) of

t he key. 2 A key accqQrdin 20 h has t h
e ey o b caegthdh 0! 0.0l 18 2008621 pet Al Aderdtikd g et the

endi n e _sanme peripheral surface
(Rl, R2) atgelofg@ies moul u&Heymttt:hleQG&IC pfcAng?S. b%\tY%?na%‘&‘é?ﬁ?ﬁbvfo any
one of clains 17 t sgdehst Baket hgoparts of the combination
cuts di anefPPRAPE ngBp% géggcﬁg ﬁer W|Sth regard to the central axis (A
of the shank (2b) of the key are |ocated symTetrl cally.

With a key according to Figure 3 it is not necessary to have

the same opening combination for both turning directiomns.

However the combination surfaces to be cut in the adjacent
bevel surfaces 2el and 2e2 are dependent on each other to
some extent so that the value of a combination surface
selected for one turning direction restricts the possible
values of combination surfaces which can be selected for the
other turning direction respectively. Thus, in principle,
the combination surfaces for both turning directions must
extend to the same radius, whereby, for example, for =2
combination surface 3. selected for one turning direction a
combination surface 3., 4., 5. or 6. can respectively be
selected for the other turning direction. The matter is
illustrated by dotted lines starting from the bevel surface
2e2 and indicating the combination surface values to be
selected for the other turning direction respectively. IR
addition the combination surfaces located diametrically
opposite each other with regard to the central axis A of the

key shank are selected to be identical, i.e. 2el corresponds



2 0 AUG 2002 25 24. A key according to any one of clains 17 to z

characterised in that the ke 0 A 2002
y includes four cut surfaces (2el
2e4) for each code |ocking disc (4) so that the conblnatlgn cutgg%bcé%gz

dianetrically opposite each othe i
tgf{ghink (2b) of the key are Id;nr1ég#{egard to the central axis (A of
9\ ABLIF2 &4 . 434 292 caﬁtﬁem:@q o Ast Al TAS RS £3&% TRS- XEKFFR AX?. AFu

A3Y. A 2. Al ]
X CRg] e &aféa]“-sA ]3&3] %CM n 2wB 8izépkbtatViezhiahcapeakdahsa] c

]ca]ca]ca]ca]ca]ca]ca]ca Ul c”a] c"a

Figures 4a, 4b and 4c illustrate the cooperation between the
combination surfaces of different length in the key and the
code locking disc 4 for the embodiment of Figure 1. 1In this
case the key opening 4a includes two counter surfaces for
each combination surface of the key, whereby the radius of
the selected combination surface determines which one of the
counter surfaces is utilized in each case. The counter
surfaces are designated as follows: 4all and 4al2 correspond
to the combination surfaces 2el of the key; 4a2l1 and 4a22
correspond to the combination surfaces 2e2 of the key; 4a3l
and 4a32 correspond to the combination surfaces 2e3 of the
key; and 4a4l and 4a42 correspond to the combination
surfaces 2e4 of the key. As is apparent from the Figures
the combination surfaces extending to a different radius R1
or R2 act correspondingly on a different counter surface of
the key opening and in addition the combination surface
corresponding to the radlus R3 does not turn the code

locking disc at all.

Figures 5a-5g show the position of the peripheral notches in
the locking discs in each case corresponding to the
different combination values and Figures 6a-6g show the key
cuts or combination surfaces corresponding to the locking
discs shown in Figures 5a-5g in a cross- sectional plane of
the key shank in accordance with one embodiment of the key.
The combination surfaces relating to the bevel surface 2el
of the key or the bevel surface to be cut therein correspond
to the peripheral notches 4bl and the combination surfaces
relating to the bevel surface 2e2 of the key or the bevel
surface to be cut therein correspond to the peripheral
notches 4b2 respectively. As described above the
combination surfaces to be cut in the bevel surface 2e2 can
be afforded different alternative values depending on the
combination value of the pevel surface 2el, whereby one of

these combination surfaces is selected here as an example.’



Ucralcta Ucralc:alc&a r. FGOPpy O} """ 20 AUG 2002
#3$h%-&&Y' ?*B*M-d.i.v1l | gb l
call ca] c a] ca] ca] ca] ca] I(:\a\?cg] ]c?;] ]Cc:] g:} g:} g:} gg‘]icﬂa]:fg] g:} ga] cal calcal ca] cal
g] ggi X;]2§§]253>j9 j i 1 <] >]'>'>u@@\B} COe]%DFFGI KNNzupkf a\ W ¢
ajc"a]ca]calcalca]ca]calec
Z}gaa]CaL& ak%%&%%%%k@ , reference D degoiLzaLFiuﬁﬂéiﬁciifs]g?]%%Lca]c
2] ca] a] ckeycoRFBAPEaTEal Cedty SH IR Hh] oo fej“ 8] 67 akeabeake
a &a] caJca f
Z}g:}g:}gaﬁéﬁﬁ ﬂhgi%ﬁﬁ#cgﬁcth&ﬂkpcklng disc 4 and reference E denotes
knu 0 A
aj caIU] ca]l E‘afﬁn&fgél] éﬁ}ggfcg]“ %éugéiag g] lggiillggglcga@lcah %Z}Sﬁ)&] capeskoal cal ¢
a] cal r\ T. @hkefgedas] anepierdwided] £B) 6’59F6a]tc’a]’](93]]"£‘%‘]%‘a cgﬁ%af“cay]l“ca] cal ca

]\g a{]gg . a]lg jlég%kgg calcal i s?ﬁﬂim] caf ceheali¢ dfeaprta coumrer

y#109%&' -I# VR 0 0
rst ? sugh aEG'So?alliO% 3?2'4(2 Z@}: &ng' (]) Ié?"n% lo%'/% (()g(fl@g;? (% Igé) %p |
4a) .

It can be observed from Figures 5 and 6 that a combination
surface of the key corresponding to a smaller combination
value turns the code locking disc 4 a correspondingly
greater extent. In addition it can be seen that the key
opening 6a of the lifting 0-locking disc 6 shown in Figufe
5a is smaller than that of the other locking discs or code
locking discs 4 so that it corresponds exactly to the
profile of the key shank 2b. Thus, the locking disc 6 can
be used expressly to define the profile of a key compatible
with the lock. In addition the key opening 6a of the
locking disc 6 includes grooves 6c for the guiding element
14 (cf. Figures 1 and 5a). Thus for possible new key
profiles different from the basic key profile, it is
possible to modify the areas between the bevel surfaces 2el
and 2e4 and correspondingly between the bevel surfaces 2e2
and 2e3 (cf. Figures 3 and 12). When desired it is also
possible to modify the design of the guiding element 14. The
new key profiles thereby obtained are unique due to the new
arrangement relating to the combination surfaces of the
lock, for which reason the keys of o0ld locks cannot be
utilized in the locks according to the invention, even if

the key could be inserted in the lock as such.

Since the key opening 6a in the 0-locking disc 6 is smaller
than the key opening 4a in the code locking discs 4, the key
2 has to be turned a certain free turning angle, e.g. about
15°, after it is inserted in the lock before the key 2 hits
 the first counter surface in the key opening 4a. This
assists in making the lock more secure against being picked.

The arrangement according to the invention further provides
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that the mutual angular pitch between the combination values
can be smaller than normal without compromising the
reliability of operation of the mechanism. Thus, when
desired, it is possible to provide seven different
combination values instead of the more conventional six
different combination values. This requires only a
correspondingly smaller mutual angular pitch for the
peripheral notches of the code locking discs 4. Thus a
substantial number of different opening combinations can
further be provided which, together with new different key
profiles, provide substantially more potential for different

and even very extensive locking applications.

Figure 7 shows an embodiment of the invention in which the
lock is operable in one turning direction only. In this
case it is sufficient for the key opening 4a of the code
locking discs 4 to have two counter surfaces 4all and 4al2
for the key. Additionally counter surfaces 4a31l and 4a32
corresponding to, and arranged diametrically opposite with
regard to the axis A, of the counter surfaces 4all and 4al2
are required in case it is desired to be able to insert the
key in the lock in two different positions. Accordingly the
key openings 4a in the locking discs 4 can, in this case in
‘any event, be provided with counter surfaces 4a’ against
which the key can directly act to return the locking discs
to their initial locking positions. This corresponds to the
operation of a conventional cylinder lock provided with
rotatable locking discs, whereby no separate return bars or
the like members are required. As is apparent from Figure
7 the counter surfaces 4a’ can, with advantage, form a
common surface with the counter surfaces 4al2 and 4a32
provided for the combination surfaces of the key. The
counter surfaces 4a’ can, alternatively, be designed in a
different way, but the disclosed embodiment has the
advantage that, when desired, the same key profile can be
utilised as for the bi-directionally operable locks. An
alternative way of returning the code locking discs is to

use a return bar, whereby both the bi-directionally operable
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and one direction operable locks can be provided with

similar key profiles and in addition similar locking discs.

Figures lla, 1l1lb and llc show three alternative designs of
a shank 2b for a key blank and a key to be cut therefrom
with alternative combination cuts of the key corresponding
to different combination values. 1In the case of Figures lla
and 11b, each bevel surface 2el-2e4 ig divided into two
parts so that in the embodiment of Figure 1lla they are
separated from each other by a step located between 1. and
3. combination surfaces. ITn the case of Figure 1llb the
bevel surfaces 2el-2e4 correspondingly comprise two surfaces
with a small angle between them. As a conseqguence in both
these embodiments, the angular pitch between cut surfaces
corresponding to successive combination values of the key
are partly different, but the cooperation between them and
the corresponding surfaces in the locking discs 4 (cf. for
instance Figure 4: 4all, 4al2 etc.) can be arranged such
that the mutual angular pitch between the corresponding
peripheral notches in the code locking discs 4 remains 15°,
whereby the operation of the lock mechanism corresponds to
the one described for the part of the embodiment of Figure
1. Independently of the design of the central area of the
keys, the arrangements of Figures 1la and 11b provide a
possibility for providing a new series of key profiles so
that the keys of Figures 1lla and 11b cannot be mutually
replaced and are not compatible either with the locks made

for the keys of Figure 3 and vice versa.

As is specifically apparent from Figure llc, but partly also
from Figures lla and 11b, the peripheral surfaces of the key
shank 2b relating to different combination values need not
form arcs of circles or other curved surfaces but they may
also be made planar which is simpler from the viewpoint of
manufacturing technigue. In the version of Figure 1llc, all
the peripheral surfaces are planes. In the case of Figure
lla only the outermost peripheral surface is a plane and in
the case of Figure 1llb the outermost peripheral surface’

correspondingly comprises separate plane parts.
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Figure 12 shows the form of the shank 2b of the key blank as

a perpendicular cross-sectional plane taken at the position

of the inner lifting O0-locking disc. Some possible profile

groove alternatives are drawn in chain lines in Figure 12 by

way of example. Naturally the form and size of the profile

grooves may additionally be changed as desired. However,

possible profile groove alternatives to be arranged at the

position of the outer or first lifting 0-locking disc in the

key Ainsertion direction or a corresponding member

determining the profile of the key cannot be used since it

would affect the operation of the lock mechanism. Hence by

means of the 0-locking disc or corresponding members, only

outer basic forms for the combination surface area of key

blanks can be determined. In addition, naturally, the parts

of key blanks located between the combination surface areas

are also in this case available for providing different key

profile grooves. These grooves can be arranged inde-

pendently on the guiding element 14 and the guiding surfaces

2f in the key and in addition also the form of the guiding

element 14 may be variated when desired as is for example

apparent from Figure 1 and, on the other hand, Figures 4, 7-

10.

The invention is not limited to the embodiments shown, but
several modifications are feasible within the scope of the

attached claims.
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CLAIMS

1. A combination of a cylinder lock and a key (2) for the
lock, the cylinder 1lock comprising a lock body (1y, a
turnable lock cylinder (3) located inside the lock body (1)
and having a slot (8) therein, a set of locking discs (4, 6)
located inside the lock cylinder (3) and each provided with
at least one peripheral notch (4b, 6b) determining the
opening combination of the lock and with an opening (4a, 6a)
for receiving the key, and a locking bar (7) which, in a
locking position, prevents turning of the lock cylinder (3)
relative to the lock body (1), the key (2) having a
combination surface for each locking disc (4, 6), the
combination surfaces being arranged so that, on insertion of
the key into the lock and turning of the key, the locking
discs (4, 6) are turnable into positions, in which their
peripheral notches (4b, 6b) form a uniform channel at the
position of the locking bar (7) and the said slot (8) in the
lock cylinder (3) into which the locking bar (7) can enter
to release the lock cylinder (3) for turning relative to the
lock body (1), whereby at least one of the locking discs (4)
has a key opening (4a) which includes at least two separate
counter surfaces (4all, 4al2) which can be arranged, in
cooperation with one combination surface of the key {(2)
corresponding to said locking disc (4), to turn the locking
disc (4) into the opening position of the lock starting from
the same initial position of the key (2), characterised in
that said counter surfaces (4all, 4al2) in the key opening
(4a) of said at 1least omne locking disc (4) are so
dimensioned and arranged relative to each other that for
part of at least one of the counter surfaces (4all, 4al2) at
least two different combination values can be selected for

the corresponding combination surface of the key (2).

2. A combination according to claim 1, characterised in
that the key opening (4a) of each code locking disc (4).
which can be provided with different combination values,

has, for one turning direction of the key, two said counter
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surfaces (4all, 4al2) which are spaced at a distance from

each other and are located at a different angle with regard
to a central axis (D) of the key opening (4a) of the locking
disc so that their mutual angular pitch is preferably about
30°.

3. A combination according to claim 1 or 2, characterised
in that the counter surface (4al2) in the key opening (4a)
of the code locking disc‘(4) corresponding to larger turning
angles of the key (2) extends substantially to an axis (E)

normal to a central axis (D) of the key opening (4a).

4. A combination according to claim 2 or 3, characterised
in that the key openings (4a) of the lock’s code locking
discs (4) are at least substantially identical and formed so
that the code locking discs (4) turn with the key (2) only
after the key (2) is turned a particular angle, for instance
about 15°, from the initial insertion position of the key
(2).

5. A combination according to any one of the preceding
claims, characterised in that the lock includes at least one
lifting 0-locking disc (6) known per se which turns whenever
the inserted key (2) is turned in the lock and the key
opening (6a) of which is smaller than the key opening (4a)

of the normal code locking discs (4).

6. A combination according to any one of the preceding
claims, characterised in that when the lock is operable in
one turning direction the side in the key opening (4a) of
the code locking discs (4) opposite to the counter surfaces
(4all, 4al2) relative to a central axis (D) comprises a
return surface (4a’) which is arranged to return the locking
discs (4) in cooperation with the key (2) into the locking

position of the lock mechanism.

7. A combination according to claim 6, characterised in

that said return surface (4a’) is arranged on the same plane’
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with one of said counter surfaces (4al2, 4a32) in the

locking disc (4).

8. A combination according to any one of ¢laims 1 to 5,
characterised in that, when the lock is operable in both
turning directions, the code locking discs (4) have four
counter surfaces (4all, 4al2, 4a3l, 4a32; 4a2l, 4a22, 4a4l,
4a42) for each turning direction, the counter surfaces for
the same turning direction being located in pairs in the key
opening (4a) diametrically on either side of the turning

axis (D’) of the locking disc (4).

9. A key blank of a key for a combination according to
any one of the precediﬁg claims, the key blank having a
shank (2a), characterised in that the basic form of said
ehank (2a) in the perpendicular cross-sectional plane of the
shank and excluding any possible profile grooves oOr
corresponding grooves (2£) extending over the shank of the
key is substantially rectangular with at least one corner
being replaced by at least one bevel surface (2el) which

forms at least one combination surface.

10. A key blank according to claim 9, characterised in
that said bevel surface (2el) includes two combination

surfaces with different combination values.

11. A key blank according to claim 9 or 10, characterised
in that said bevel surface (2el) forms in the perpendicular
cross-sectional plane of the shank (2b) of the key blank an
angle of 20°-30°, preferably an angle of about 25°, with the
central axis (B) extending in the direction of the longer

side of the shank in said cross-sectional plane.

12. A key blank according to ¢laim 10 or 11,
characterised in that said bevel surface (2el) is divided
into two parts extending mutually in different directions

and each forming one combination surface.
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13, A key blank according to claim 10 or 11,
characterised in that said bevel surface (2el) is divided
into two at least substantially parallel parts separated
from each other by a step or the like and each forming one

combination surface.

14. A key blank according to any one of claims 9 to 13,
characterised in that the shank (2b) of the key blank is

Y

symmetrical as to the parts located diametrically opposite
each other with regard to the central axis (A) of the shank
so that its at least two corners are provided with said at

jeast one bevel surface (2el, 2e3).

15. A key blank according to any one of claims 9 to 14,
characterised in that all corners of the shank (2b) of the
key blank are provided #ith said at least one bevel surface
(2el, 2e2, 2e3, 2e4) so that the shank of the key blank is
symmetrical with regard to both the central axis (B)
parallel to the perpendicular cross-sectional plane of the

shank and an axis (C) normal thereto.

16. A key blank according to any one of claims 9 to 15,
characterised in that, when the key blank is intended for a
lock operable only in one turning direction, the bevel
surface of every second corner of the shank (2b) is arranged

to operate as a return surface for the locking discs (4, 6).

17. A key for a combination according to any one of the
preceding claims 1 to 8 and/or made from a key blank
according to any one of the preceding claims 9 to 16,
characterised in that the basic form of the shank (2a) of
the key blank in the perpendicular cross-sectional plane of
the shank exclusive of any possible profile grooves oI
corresponding grooves (2f) extending over the shank of the
key is substantially rectangular so that its at least one
corner is replaced by at least one bevel surface (2el) for
providing combination surfaces in the key corresponding to
the code locking discs (4) in the lock, in that said at

least one bevel surface (2el) forms at least one selectable
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combination surfaces in the key is determined on the basis
of the combination of the angle of the cut and the length of
the cut surface of the cuts to be made in said bevel surface
(2el).

18. A key according to claim 17, characterised in that
said bevel surface (2el) comprises two combination surfaces

having different combination values.

19. A key according to claim 17 or 18, characterised in
that the angular pitch between cuts corresponding to

successive combination values is about 15°.

20. 2 key according to any one of claims 17 to 19,
characterised in that the 1length of the cut surfaces
corresponding to different combination values is determined
so that the extreme endé thereof are located at highest on
three different peripheral surfaces (R1l, R2, R3) measured
from the central axis (A) of the shank (2b) of the key.

21. A key according to claim 20, characterised in that
the extreme ends of the cut surfaces providing for turning
movement for the locking discs and corresponding to
different combination values are located on two different
peripheral surfaces (R1l, R2) measured from the central axis
() of the shank (2b) of the key.

22. A key according to claim 20 or 21, characterised in
that the combination surfaces of the key extending to the
same peripheral surface (R1, R2) are located mutually with
equal pitch.

23. A key according to any one of claims 17 to 22,
characterised in that the parts of the combination cuts
diametrically opposite each other with regard to the central
axis (A) of the shank (2b) of the key are located
symmetrically. '
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other with regard to the central axis (A) of the shank (2b)

of the key are identical.



