6 Cctober 2004 -1 SECURI TY REVERSI BLE KEY AND LOCKI NG SYSTEM The i nvention
concerns a security reversible key with an assigned cylinder, a | ocking
systemwi th security reversible keys, and a method for their manufacture.
Such keys and | ocki ng systens are known, where the keys with hj gh gr ee
of security and a correspondi ngly high nunber of possible cooi‘{?aﬁ'ﬁ{c’%er2(%(‘EIL
permut ati ons of necessity have at |east thlee -, in preference at |east
four coding -, resp., tunbler pin rows, which are also |ocated on the flat
sides of the key, in order to meke 'the best possible use of the available
space, i.e., the JROERIFPREVERSIBLEREYWEND BOCKING 8Ysg¥Mmndi ng space
requirement for the tunbler pin rows in the cylinder. Known are al so keys
wi th additional security elenents, which once again require a certain

anmount of space. .FromUS 5 438 857, such a is known, wi.th an _.inpsertion
ookt o sybrhe Javelog eRnceaiat SeoEly Ty o Sk, VHB &t akvieks evldan o

control face |ihREaladen iR ikl ED@OICRBS Gld™: A8EHERCGoCORLLO!

pin at the cylinder 'entrance prevents the insertion of a wong key.

control pin imanhfacgee. Suvhrkeys andioving sysend sexkends, wieyre itk kdye wittni high

bi secting plane of the key. The control face is_arranged at the tip of the
key and ri si ng?gT?% HosrasEBnaithg yeoarespondingly n Aighp apsiber ¢ ple Rossiblealcoding

bi secting pl lyi tr i d i t hi s,.pushes
't out of | holamiiteddh JFRbc@Ay ab 8 1S BRRL B4 pRIATER Y 1 Tob VY

insertion of fegy.stuthtilBopih réws,orkiel hreCddt IoBted 84 the QKRS 6P fHe ¥y, fnAGiEer ©aN
already be affixed to the key blank and with this enable a protection of

the bl ank. 6 wekelihe begmossipleThsesef theoawrilablghspaeeLire. + thekgiyen kead suyfecarms
wi t h hi gh-secur

fyt eys_are also always |limgted b he.space. ayai |l abl e for
the coatng antelab i o @afndig Sl A homell ok e Feml ot it fRFadA e
manuf act ure CRhb®mbls aldo REVY With aBERRMEE $eR0xity\lemBntsl Hihich ol RHIBISredRIE a
difficult and del ays the
certain amount of space. From US 5 438 857, such a key is known, with an
insertion blocking system as an additional security element. Here an additional
control face is located on the key, which by means of an assigned control pin at
the cylinder entrance prevents the insertion of a wrong key. This control pin is
longer than a coding pin and extends beyond the central bisecting plane of the key.
The control face is arranged at the tip of the key and rising, it correspondingly also
extends beyond the central bisecting plane of the key and lifis the control pin and
with this pushes it out of the way. This control pin as a result of this prevents the
insertion of keys without a correct control face. These control faces can already be

affixed to the key blank and with this enable a protection of the blank.



wor | d-wi de uni versal application of such systens. Al so an optinmm design

for installations and applications of any kind is severely restricted by
this. It is nowthe objective of the invention presented here to create a
security reversible key with an assigned cylinder, resp., a |ocking system
Wi th security reversible keys and assigned cylinders, which én‘ﬁ‘Be
utilized as a worl d-w de uni que | ocking system w th higher ‘% Fioaead406n
capacities for any kind of application, .with enhanced security and copy
protection as well as with new possi bi I%ties of bei ng in a position to
separate any kind of market area and application world-w de and V\/ner eby

W t hout ;il dditi e requirenment_ on _keys nd cyl | nder s 8her
security Q‘%@a%&%ﬁ? bﬁ?]esf’cq{ BYs 4 S%?%W&P eF‘é“t& RYSeAFR @lso abyay| Pnthmd@
further gh s'gﬁée' MRildbte BrMROLS A Md quﬂﬁgtﬁ}ﬁ’cq?BQ bn #heSW, gfthé g{lﬁldgll Weir

which can r 'y and universa rought into use an
wor | d- wi nimnuféﬁumr@ilm@oraa tanltn'at pmﬂpﬂmm mmchhemtm\mmeisonoretd]ﬁ‘melt iagd delayd thed a
security. r n. rows, which are

5o | onuPEHSEe EhiEerespp iefigy 3 pochiSsiets AlspiaPhomdiintrs cegtaiafog, MR ¢

pi N rows,@f achfofd off dhFNiRd 1sps!e‘0§pel3¢f%§t§?c%ﬁ'b Ghigf turbl er  pins and counter
pi ns at the codi ng posifions of coding pin rows of a given bore

pattern, characterized in that the key has a bl ocki ng groove, which runs

paral lel to t fromthe ti to at |east t i

codi ng pBdi Iil(i\%ﬁl d)ﬁ}/eﬁt%%%‘lsthﬁmﬁfF’?f‘qnd%KFSBﬁteﬂiEre tR@Va%taﬁ&?urftﬁéevﬂsgﬂRPWth}L 8Bve
has a coglephnbd asiihig, 469t,ha fobiihg 'é'ysfeﬁﬁ vﬂﬁﬁ'sg n@, CHYEBBRS kBYs ah§a§s§ kdt he
rearnost coding p05|t|on a pair of bl ocki ng er pins correspon g to

the 6 COcedinders20which zan sl abkzedgagraoweldetdh mlqllleoddmkmg tsystbmemm highed an

ext ended_bl ¢ algl ng counter_.pin i Qui EI‘ .50 that the %JOOCKI n unt er
pi n i mpi RYEEGID: RRPEEHTSN a’%ﬁ??‘ﬁd) i #PRIjeatioy 8"6@1 fRhagreh seeur ﬁB @E¥p
enough ap@testiéhas félPas Wih SONPbRIRIRTE 'bEinQri'n Q oﬁtn‘ﬁ?bﬁ éé‘pérﬁ'te%ﬁ}/ kind of market

insufficiently deep bl ocking groove is bl ocked by t air o | ocki ng
tunbl er FFnandeapplication veisld-wide and Wbﬁﬁbﬁgmtbmlaey aéﬁhhoml tSPaCB hrelulmemcku angkeys

count er t he i.nsertion of at the.first
posi ti onﬂpnéi n yﬁlﬁderf(\l\’;l} g%gr seewdty d Iaﬁ%%era@m};\be& 85 p%r YRS ds a‘&l%vean g‘ﬂlgﬂt asa
further objective is a manufacturing method for a system of this kind, which can rapidly and

universally be brought into use and applied world-wide.

According a first aspect of the invention, there is provided a security reversible-key
with at least three coding pin rows, which are also located on the flat sides of the key,
with an assigned cylinder with pin rows of pairs of tumbler pins, consisting of tumbler
pins and counter pins at the coding positions of the coding pin rows of a given bore
pattern, characterized in that the key has a blocking groove, which runs parallel to the key
axis from the tip of the key to at least the first coding position of a coding pin row on the
key, that the blocking groove has a coded blocking depth, that in the assigned cylinder at

least at the rearmost coding position a pair of blocking tumbler pins corresponding to the



coding steps wth respect to the turning of the cylinder According a second
aspect of the invention, there is provided a |ocking systemwith security
reversi bl e keys for |ocking systens with at | east three coding pin rows,
which are also located on the flat sides of the keys, with assigned

cylinders with pin rows of pairs of tunbler pins, consistin f tunpler
pi ns and counter pins at the coding positions of a given bo%e8ﬁt<9k’?r§qq and

with at | east two additional security elenents, characterized in that at
| east two areas on the keys are definedawhereby in a first area at |east

i T1 1 ool PERE' gROSE Gk ChETRRL R Snchal B ERGRE obiRe i rcb0g ng
i's provigegidedddoniar eby Blbdling unfer Iisih AifiAcdN ol NRE IS h%agﬂgnifa&bon

into indeg)en,dent mar ket areas on the key is defined and whereby the first
area as Bleckiagigrpeveals noédaep eyoushamdnvith this thantwpRlietegnsestien ofia key, withenkeys

h b i I i.ch : [ 1.l h | f the . key. f h
Cpor ¢ HSEHSoh GeRbgthE by PGty BBtf oRblsbie abig Mk P o
the key, whbebyhh®BldcRehgOfaMI& fiasSyith GRAIEKNS chila $l8 R owing thddsesRhered

cylinder at least at the rearnost coding poSition a pair of blocking
tunbl er therkeyw the GrsbeatiRg positiariondhe pey Isaalso utihzesikasemdeding boukdiengircwitht er

pin corresponding to the blackin roove are provided, so that the
bl ocki ng® %%@g‘ﬁ}tﬁ“?%‘itﬁ%g?%ﬁgﬁ%&g?FYlh‘ngF housing., if the bl ocking
groove is not deep enough and therefore the conplete insertion of a key

with an insufficiently deep blocking groove is blocked by the pair of
bl ocki ngAceending apiesond saspesthedr thieyinvieation)| theké mg previdedra lockingisystemhwith

Ol 15, SRR R4 €L e 8 S0 b 58 B b S
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in that at least two areas on the keys are defined, whereby in a first area at least two
additional security elements with a higher degree of manufacturing difficulty are provided
and in the second area a more simple basic coding is provided, and whereby with the
first area an unequivocal segmentation into independent market areas on the key is
defined and whereby the first area as an additional security element has a blocking code,
1.e., the keys have a blocking groove, which runs paraliel to the axis of the key from the
tip of the key to at least the first coding position of a coding pin row on the key, the
blocking groove has a coded blocking depth, in the assigned cylinder at least at the
rearmost coding position a pair of blocking tumbler pins with a blocking tumbler pin and
an extended blocking counter pin corresponding to the blocking groove are provided, so
that the blocking counter pin impinges on the cylinder housing, if the blocking groove is
not deep enough and therefore the complete insertion of a key with an insufficiently deep
blocking groove is blocked by the pair of blocking tumbler pins, and whereby the
blocking tumbler pin with the blocking counter pin after the insertion of the key at the
first coding position on the key is also utilized as a coding tumbler pin with coding steps

with respect to the turning of the cylinder.



security elenents with a higher degree of manufacturing difficulty are
produced including a blocking code, i.e. a blocking groove on the key are
manuf actured, or are controlled and authorized in a central place of

manuf acture, and that afterwards a basic coding of the keys in the second
area i s manufactured and the equi pping of the cylinders wth or%%%anding
pins is carried out decentralized at a | ocal representative. e e w
additional security el enent "blocking code", which conprises a coded

bl ocki ng groove and an assigned pair ofd-bl ocking tunbl er pins, without any
addi tional space requirenent on the key and in the cylinder, i.e., with
the existing coding positions on the key and the existing pin rows and -
posi tionactordife £ \hirddedpecarofaddl ih@dhdionl, Ngefd 119 ok R BIMBYISdE Wor ahevel |
as a higher nunber of pernutations and applications are achieved. Wth the
di vi si onmagpfactuiiegef says wed relndemn of adpcking systm oty atdes! tw@ ardhs rast ther ea

hdopendst® RaPERRTRALY BaP TR0, i, AR, rlcalh o S e o 1eshaRa.Mdifew™ ©
above ngivReityhilegbht ewahd aWhighlr Cligre drealahdaftidd) diffRult§War h(g@ﬁc%ﬂep

manuf acturi‘gjg process. Further aspects concern advantageous fur
devel opminluding attleckingeadeohe. ahlockinghgioevpawsihil keyf aretrhanufadwaed, aayearewi t h

respect to .universal usability, the abili of ei n i d manuf act.ur ed
wor | d-wi T QUERRE b BRges et P8 BRkro T hnBiadtre, Snd Rt B Eoming PatiGnper
of per Muigatih@Bs i key3ARthé 3doRlBreS3RESLFhStMrad 403 thBRqOBWIAAGE i

security el e%ent "bl_}gcki n? code", which _corrI;Jri ses a go@?ﬁ‘%ﬁ?ﬁ%ﬂgghg?gove
and an aw#hgeagspaidingyfingiscakiiethout debénsralipedat, a lonkk represerdatyveaddi t i onal
space requirenent on the key and in the cylinder, i.e., with the existing
codi ng positions on the key and the existing pin rows and - positions in nme

cyl i nder wignhadel bilfifahal seaeiy seMe ‘BidekHg DUt SRIAScoMirlse®S cdddi FIB&King
nunmber of pernutations and applications are achieved.
groove and an assigned pair of blocking tumbler pins, without any additional space
requirement on the key and in the cylinder, i.e., with the existing coding positions on the key
and the existing pin rows and - positions in the cylinder, an additional insertion blocking system
as well as a higher number of permutations and applications are achieved. With the division into

areas on the key, whereby the



In the following, the invention is explained in nore detail on the basis of
exanpl es of enbodi nents and Figures. These illustrate Fig. |l a Coding rows
wi th coding positions for two bore patterns on one key, Fig. Ib on a key a
division into areas, with a first area with additional securi | e S,
Fig. 1 ¢ a further exanple of a division into areas, Fig. 1 d ?lcuﬁ)er%(%
segnentati on of market areas and distributor areas on a key, Fig. le a
connect | on_ Detgefeliith Hieftiohi Rofi§ erilifls A thL08y olal i . 4
6 COctober 2004 Fi g? 2 the proi nci B‘%@o et eSE ocki ng c@g‘é, ﬁtsﬁég%tk‘?{@%
groove and blinddgendentumbiket apian, paiystenFisgcredtedx aulptle sowéspoads ng tké apsveand
bl ocking steps, Fig. 4 exanples of different tunbler pin shapes, Fig. 5

bl ocki ng gr ooVeMEA Q0SNG ARd sueiiFagbe tpaftized with thepgw, Bulibatien gnardssaring
correspondi ngﬁ&(gpegj}_g. 4, Fig. 7 a blocking groove extending over four
positions wt ITTering sectors, Fig. 8 in three-di nensional
representation a bl ocking groove with a bl ocking tunbler pin pair, Fig. 9

i n three-dinensional representation different exanples of bl ocking W%lriooves
with codi ng pd8irthebaspeis oroneepodynafgeaays fimgher diguetppments of the igvertion, which 10

2ors1t6(r:glr ! tpiynel ?nnﬁ(%tpdslsi%feeﬁltr%h%? a \lie?n(f:!i(gds “%)(h ?e‘%%@ét t8fun?ve(1:'§)a tu@ac.)llaili[ya,l%ﬁe :%llﬂty ot
being rapidly manufactured world-wide, security of a locking system, security

against copying, number of permutations and applications.

Especially with the new additional security element "blocking code", which
comprises a coded blocking groove and an assigned pair of blocking tumbler pins,
without any additional space requirement on the key and in the cylinder, i.e., with the
existing coding positions on the key and the existing pin rows and - positions in me
cylinder, an additional insertion blocking system as well as a higher number of

permutations and applications are achieved.

In the following, the invention is explained in more detail on the basis of examples

of embodiments and Figures. These illustrate

Fig. la Coding rows with coding positions for two bore patterns on one
key,

Fig. 1b on a key a division into areas, with a first area with additional
security elements,

Fig. lc a further example of a division into areas,

Fig. 1d a segmentation of market areas and distributor areas on a key,

Fig. le a connection between division into areas and segmentation of

market areas,



Fig. 11 a security element ,flat pin,, for the flank control of codings,
Fig. 12 a key with four rows of tunbler pins and wi th bl ogkHRgng stspgi N t he
cylinder, Fig. 13 exanples of keys with fi-vle and with ei ght coding resp.,
tumbler pin rows, Fig. 14 a schematic | ocking function diagramw th two
bore patterns and two market areas, Fig. 15 a schematic | ocking function
diagramwith two positions and four nmarket areas, Fig. 16 a schematic

-l ooki ng function diagramwi th two positions and one narket area, Fig. 17
a schematic | ing functi ﬁgﬁgg ' . L Aid L0 two Ctunhl er
pin rows and 3? Hmthree nggget aréggym?kgbggtoB%?b%%gﬁﬂﬁ?%&*%§;éﬁmﬂm i
organi zati on di agram of a Hloddingtymshyet gimpairf h segmented * nar ket areas and
applications, Fig, 19 a schematic manufacturing diagramfor keys of a

| ocki ng syst erfiBn  accor dE¥e@plgstoh codiagistepe aud bleckinggteps,a as an exanpl e

illustrates agafgty turning- ,th four.pin rows Al to A4 and with 22

codi ng positiolﬁg‘ i?/ each e%%@lﬁf%r(’?gﬂ%%?g%@%{%Pmsqaﬂﬁ (L) and a bore

pattern right gR5 The Cocﬂlé&hﬁg)%foﬁge%gké‘éo m%ﬁg&pﬂ%ag the positions Rl
S

to RS for the bore pattern R and the poOsition 0 L¥1’for he bore

pattern L. On Hipeb keys, aldodingzhapdsaosresfonkintghtolRig.ef, patt erns can be coded,
I.e., there ar kﬁys with b {ﬂ% pattern -left, keys with bore pattern.right
and al so keys ¥Bth the twd Bickingagroaye exfending oyer foquReposifiong nwith eljfferinger

Z, however, for reasons of ace for the. pins only every second position

and with this only either 856t e pattern R or a bore pattern L can be

Fig. 8 in three-dimensional representation a blocking groove with a
 blocking tumbler pin pair, 3 |

Fig; 9 in three-dimensional representation different examples of blocking
grooves with coding positions (corresponding to the example of
Fig. 14), | |

Fig. 10 a security element ,,insertion block, by means of a control face .and

| a control pin, | |
Fig. 11 - a security element ,,flat pin,, for the flank control of codingg,
Fig. 12 a key with four rows of tumbler pins and with blocking pins in the -
| cylinder, | '

Fig. 13 examples of keys with five and. with eight coding. -, resp., tumbler
pin rows,

Fig. 14 a schematic locking function diagram with two bore. patterns and

two market areas,

Fig. 15 a schematic locking function diagram with two positions and four
| market areas, )
Fig. 16 a schematic locking function diagram with two positions and one
market area,
Fig. 17_ a schematic locking function diagram with one position each in two

tumbler pin rows and with three market areas.



equi pped with tunbler pins (in the same area). The first coding position Pl

(= Lit) on the tip of the key here corresponds to the reg hed 393l €r pin
position P1 in the cylinder with respect -t50 t he d|rect|on 0 |nsert|on ‘of
the key x. Fig. Ibillustrates the |ocking systemin accordance with the

I nvention on a key S, whereby on the key at |east two areas are defined,
wth a first area Gl, in which at |east two additional security elenents
wi th a higher degree of difficulty to manufacture are foreseen, and with a
second area Gl {g Whi ch I.m e codin S forese_ wher eby
with the first gr ea G anaatﬁ\gw “@'&Egﬁ ‘ijg%rﬁ'glnt gtqgoq?lﬂ@cfysﬁeﬁblé‘b‘ E&‘Pelﬁﬁﬁket
areas M = M, M, etc. |smmgt@@§ganﬁla§)9hbgddﬁ§trat ed here are additional
security el errents which in the following are nore accurately defined: a

bl ocki ng code Hg, 19 secon whamatic Cud@facprisgelizgim foi kdysafndbeidns 8yt i
an insertion blocking system by nme of a control face and control pin
KF/ KS and a flank control@ ‘Prd%ﬁ'? ‘gﬁﬁ??e‘&ﬁ@’@f‘ a flat pin 23. The sinple
basic coding Codi is,, e.g., a coding by nmeans of bores, which is
relatively easily inplenmentable anywhere decentralized. 6 October 2004 6
Fig. 1c depi ctBigalaad dreexmmipleliiisghes aisatety ﬁ&ﬁﬂgwkeWWﬁﬁfoﬁﬂﬁn%ﬁﬁA@to%@ be
divided into several part areas G,1, Gl.2, etc. Depending on

appl i cati on ar?dl o‘i’viltl‘lr'?@ cqfiirg pe%ltlelwsl’emadbmgrfor tal"l@rarrauemlleﬂe(l@ ancbarboaé o)
securjity el enents

e e e 1 PAEIER Y iR i rowiad G Bk 19 5 nife P e mononnk L YaRodnr
e. .. also parhehele AEEAFR thi MeRSildi0Ls Bl 11116 KEbYre )ﬂartt@HltLo(f)nbot é§§y f

two codi ng rows (Al,” A2) can formthe area

of areas 3.1 pc@J;Loas @ﬁrboﬁabd:rer;mnpmstdandieycdnladezea hlefec kierigeys avieh Bére ;Eit@m I d
illustrates ttl dlf\“ Si, |nto several independent nmarket areas M = M,
etc., as well &% %’évﬁ ?15|Péﬁ?rarrfm,an§&1§9diewﬁ Fiiththe twa bore mRa’rbaln nt o
parts of

the assigned cylmder Z, however, for reasons of space for the pins only every second
position and with this only either a bore pattern R or a bore pattern L can be
equipped with tumbler pins (in the same area). The first coding position P1 (= L11)
on the tip of the key here corresponds to the rearmost tumbler pin posmon P1 in the

L

cyhnder with respect to the direction of msertmn of the key x.

Fig. 1b illustrates the lecking system in accordance with the invention on a key S,
whereby on the key at least two arees are defined, with a first area G1, in which at
least two additional security " elements ‘with a higher degree of difficulty to
manufacm_re'are foreseen, and with a second area G2, in which a Asimple basic coding
Codl is foreseen, whereby with the first area G1 an unequivocal segmentation info
independent market areas Mi = M1, M2, etc. is defined. Also illustrated here are
additional security elements, which in the following are more accurately defined: a
blocking code BC, a second coding CedZ, pr'eferably with a narrow milling, an
insertion blocking system by means of a control face and control pin KF/KS and a
flank control of Cod2 by means of a flat pin 23. The simple basic coding Cod1 is,-
e.g., a coding by means of bores, which is relatively easily implementable anywhere

decentralized.



mar ket areas MM, e.g., into independent distributor areas or fields of
application for installations and objects, etc.' The markeheahgasooM are
defined with the area G. The parts of argas MM can be defined wth parts
of the area G or also with parts of the rea GQ.,or they can equally
enconpass parts of the areas G 'and Q. Fig. le illustrates, for exanple,
"a connection between the areas Gl, 62 on the key and the unequivocal
separation in the market area M; parts of market areas MM as well as
the further subdivisions for objects MM.i. This is further explained in
the descri pti®Big- 3¢ depigty & differenddlivipiongatsuaress, ttherebyethe GeacGiltcan e divideg@ast
three security_elenments Vi. Papticuylarl iportant and advant ageous i s.
the new addi t%{%tﬁaﬁevs Bt 3768 Eé"ﬁnsln;&flgl %@k%%&iﬁ@@ the apphgations andh pnithe

bl ocki ng code dBirePsysith a8, kiv\aka 6L @? cﬁ%alge %ﬂ&ﬁﬁf‘is!s LYl 8‘%)4}(2)%] f?%%llbl

accordance with the invention explainedrn e -coaing

and its functliolvien sohelskeyfl Secarity ilenidnes et bl g BILARICBIRERY. 1§ a
Oct ober 2004 .-7 Fi.g. .2 schematically illustrates the nmethod of Operation of

the bl ocki ng d¥drencadyantageeus, ¥alifeh &8+ ileohpartsnofeancap witnpesitiens 8 thadvery an

assigned cyli T jrections in acg are.in the follown

desi gnat ed” wi trf%)%?( o ?f/}fe geeya(r)]d ° ?édlﬁ%éovﬁ%@ﬂ,gs)r g form, the agsq § ﬁd@hergkﬁsﬁ'gu
Located on -, bogsSparts ofirdak €1 .1,7802 ! i V. whi ch
nuns parallel to the key axis ?angmmﬁﬁ%e&ep}tcg%%gggfé?g%%@ ﬁ%td%gt e first
coding position P1. In the assigned cylinder, correspondingly at |east at
the rearnbst coding position P1 a pair of blocking pins with a spring

| oaded bl ocking tunbler pin BZ and with an extended bl ocking counter pin
BG is foresee lg-ﬂﬁeﬂmsgeﬁeﬁﬁ@e givisinreintn sayeral dudhpandsin oldrkey agese M 8M1,842, B3

and in corresgondeng ith this the Jength Ib. of_ th ai.r of Dbl ocking

t unbl er pins % % g%lvglsstn%gaﬁsgbl? %rhg'g"qfﬁﬁ?ﬁ%lr of ??Fg‘t’%flﬂ(et B B BHES ot o

the distance eurkét k@ MIMICKE i@ RRYENRN: AR IButdIGr&s dr 7

i.e., that the pair of bI.oc-klgng.turerer pins (or péi r o? gfsoég%ﬂﬁiéé"%orﬁif?r

fits in the installations and objects, etc. The market areas Mi are defined with the area G1. The
parts of areas MMi can be defined with parts of the area G1 or also with parts of the

area G2 or they can'equally encompass patts of the areas G1 and G2.

Fig. 1e illustrates, for example, a connectién between the areas G1, G2 on the key
and the unequivocal separation in the market area Mi, parts of market areas MMi as
well as the further subdivisions for objects MMi.i. This is further explained in the
description of Figure 18. |

| Advantageously the area G1 contains at least three éecurity elements Vi. Particularly
iniportant and advantageous is the new additional security element ,,Blockiﬂg Cdde“.
In the case of the blocking code BC, as an additional coding - and security fﬁnction
in accordance with the invention explained in Fig. 2, the coding position P1 and 1ts

function on the key S and in the cylinder Z are maintained.



bl ocking groove with little play. Wen inserting the key, the follow ng
sequence results (a - b - c):. The blocking tunmbler pin Bokipkiddgd at a
bevel | ed lead-in face 6 of the key up to-the level of the bl ocki ng groove
BN and with little play with the cylinder housing 10 passes through the
bl ocki ng groove up to the corresponding coding position P1, whereby the
bl ocking tunbler pin BZis lowered into this first coding position wth a
certain coding step, here, e.g., C2. In this position P1 the pair of

bl ocki ng turrb]a pi.ns BZ, BG operates as normal coding position with
respect to End Aghesatically Hiys r#@%ﬁhe mﬁﬁh@ﬁ of wpersion of the blackimgtcode @@in has

to rel ease t €,:..9 cki r.oove BN i s, not enough,
resp., if it r%géljagggv?ﬁ ontjgsl télgdilnr‘{él{t g ér:g %IIBC{R‘} r?@‘”%‘i‘ﬁﬁ‘nf%lfn‘%F%DB

i mpi nges on tdigchivhd MAGYac arSinG, JEQII@vVi@'l tBignb M RN x| §SEY _key
I's bl ocked at the bevgél%Jrac eétld Fn faceg |flglnb 'S Iﬁg;{g rgt g%nls&%, tlJrégf’er to
Fig. 8a). The"em otk nmkyndﬁodalst hetatddore- rrequ,l miledrinanthadadi tis @bidck bbiey
functi on, éllgat I e comp te Iﬁ ﬁrtlon can be Brevented wi th additional
codi ng st eps B?"?“c fm{“’hB gdRithy B 869 &, anphwhishyextends @b drangug tmei it up

until now at Joﬁﬁlg%%itfoh% T the ﬁsgﬁé Sﬁin'a co&%oggﬂ%}ﬁ %th%'e;{‘aa?ﬂ%[o%gnal

on the key, i.e on the key

space for t h&obirtgqiﬁsﬁ@n@lc@pals of Blaukihg pins! with B@px@néﬁaﬁ@@blo@%g t8mbiek bider

sinmply an up until now normal coding tunbler gl nis replaced by the speC|aI
bl ocki ng t unt#Zengmith i Q}ter(gleq:l Iblqgkmgaqoesteppgs 6 is foteserdn The blaekingRiroowd h a

CeTative to e eadeChippkhg depf BB B R Somespinirhos VMG BEdNERR B epe
C to C4 (e. GfthShRPSS %ioc%r%smﬂiﬂer?ﬂné"@i +ABGH Egdedbin%‘éh% ?{L&Pefgﬁtltb B2,

B3 with bl ocking depths of 0. 55 and mm are ut
wher eby a bl cokesppnds EpthB?dxmnch dh afdlé blooking groovedBNdtore Xy tylindet balsingg

function anynore. The bl ocki t hs can al so_correspond to the coding
depths G, t ei%f%theepﬂ‘ OPgB‘?ng‘ mg B¥s (g nair of hloﬁglﬂ&rﬁmﬁérfltékl’aﬁwe

five COd' N9 $i&RgChroove with little play. When inserting the key, the following' sequence
results (a - b - ¢): The blocking tumbler pin BZ is lifted at a bevelled lead-in face 6

of the key up to the level of the blocking groove BN and with little play with the
cylinder housing 10 passes through the blocking groove up to the corresponding
coding position P1, whereby the blocking tumbler pin BZ is lowered into this first
coding position with a certain coding step, here, e.g., C2. In this position P1 the pair
of blocking tumbler pins BZ, BG operates as normal coding position with respect to
turning of the cylinder, which in case of a correct éoding has to release the shear line
9. If the blocking groove BN is not deep enough, resp., if it has a wrong coding Bi,
- then the blocking counter pin BG impinges on the cylinder housing 10 and the
further insertion of the key is blocked at the bevelled lead-in face (if Ib is larger than
db, refer to Fig. 8a). The blocking C(')de therefore results in an additional security
function, in that the complete insertion can be prevented with additional coding steps
(Bi) of the blocking groove, whereby the coding function up until now at the position
P1 is maintained. Over and above this, neither on the key, i.e., on the key positions,

nor in the cylinder an additional space for the blocking code is required. In the



to C5 are represented in conbination wth four blocking steps Bl to B4,
e.g., with step distances of 0.3 mmof the G and of 0.4 gwWugheridtesBl - IN
accordance with the conbination rule for,the blocking steps Bi wth the
coding steps C, the coding depth tc of'qhe codi ng steps G nust not be
smal l er than the bl ocking depth tb of the preceding: bl ocking groove Bi. In
this exanple, therefore the bl ocking step B3 can be conbined with the
subsequent coding steps C3, CZor C. The Figs. 4, 5 and 6 illustrate
vari ous possible tunbler pin shapes (Figs. 4a, b, c), assigned forns of

t he bl ocki ngcylinsisy sisniknay Bpgetil Bew nbrmal)codingteinbleapirt iseeplachidty the bpged
assigned to Lpe Iunblg{ E%Fs (Figs. 6a, b, c). Fig. 4a illustrates a
conventi onal AP RBY: er pin shape 21, e.g. for a basic coding Codl,
whi ch can be nmanufactured by nmeans of sinple .bores (Fig. 6a). Fig. 4b
depicts a narrow, cylindrical tunbler pin shape 22 wth correspondingly
narrow codi ng grooves (Fig. 6b), the manufacturing of which, e.g., calls

for a difficeld 3 PuseRYs pSlsAIObRIRING hddsh with QGRPH AN Wt fhgan be
utilized as aéseco#d coﬂanS Cod2. E@g_ Ij4Sc ivﬁstrgtﬁjes a y%lgd?m%?ﬁg%thg

whi ch, e.g., coding biepuCi Witheabe toding Hepthd rklatonta the kef sarfavar Froie Tolldvais
coding (Fig. 6b), as will be- explained in nore detail later on. Further

tunbl er pin €%HBPES here cpding; HWers GhdoKHbURE WP 1Pfi 3P mme iag| welhee three
combi nati on | i gl e coni L ops. The
bl ocki ng grogiloec S a% S ﬁaﬁf?’h%%ﬁ%ﬁ fr’llaglgﬁégggﬁgg)ﬁ’ ‘%é‘_’ q%ﬁ:ﬁemd«;g min are
differently afizeds méheféb?w blogmke sRPYB T Gt \@piP bE 0 Fhihf dafibibil ex@itth BlogRinghave
the effect of additionally obscuring the coding shapes. The Figs. 7a, b, c
i |l ustrate afnsdangnpmere. hblbbvklrmg?e@ﬂucﬁleqan\ﬂhﬂoc@mp@md@ the epdinp elepthsur '
nost forward_cadi ng positjons Pi =_lit, 10 and R4 of, ‘two bore patterns
R L and wnCCRBrE Gl AYES RATE DR IAr U ERaRPley oo HEPRBeREED By
to BNA. In o8BGS PepréstniadliH! Bniblidd2idh i with Eﬂeﬁtbl&%ﬂggsté?s Bhab ﬁ@%@,ﬁ&m th
of the bl ocking grooves renmains the sane fromone position to the next-
position or  stkpdidarenstSma efith¢ iCiand of 0.4 mm of the Bi. In accordance with the
combinatiop rule for the blocking steps Bi with the coding steps Ci, the coding depth
tc of the coding steps Ci must not be smaller than the blocking depth tb of the
preceding blocking groove Bi. In this example, therefore the blocking step B3 é;an be

combined with the subsequent coding steps C3, C2 or C1,

The Figs. 4, 5 and 6 illustrate various possible tumbler pin shapes (Figs. 4a, b, ¢},
assigned forms of the blocking grooves BN (Figs. 5a, -b, c) as well as the coding
shapes assigned to the tumbler pins (Figs. 6a, b, c). Fig. 4a illustrates a conventional
| conical tumbler pin shape 21, e.g. for\ a basic coding Codl, which can be
manufactured by means of simple bores (Fig. 6a). | Fig. 4b depicts a narrow,
cylindrical tumbler pin shape 22 with correspondingly narrow coding grooves (Fig.
6b), the manufacturing of which, e.g., calls for a difficult to copy, elaborate milling
process and which, e.g., can be utilized as a second coding Cod2. Fig.' 4c illusirates a
flat pin 23, which, e.g., can be utilized for the flank control of a narrow milled
coding (Fig. 6b), as will be explained in more detail later on. Further tumbler pin

shapes are possible and known, which in principle are a combination of cylindrical



cannot becone bigger) and that equally the width bb of the bl ocking grooves
remains the same fromone position to the next one or el seob@seMaHa
smaller. This in ‘conjunction with three &Iocking steps Bl ta B3 and-with
two bl ocki ng groove widths bbl and bbl reSults in the illustrated bl ocking
steps Bi, bbi of the four blocking groove sectors BN1 to BNA. Fig. 8
illustrates the function of the bl ocking code in a three-dinensional
depiction and Fig. 9 blocking groove shapes and the adjacent coding

i ndentations, which correspond to the exanple of Fig. 14. In Figs. 8a, b a
key S | a is apd|aggicehsentionsv The slockingciionge ghapey endvdhic cdodivgs slvapel @akitag
step B2 and mﬁt%ﬁgd'gqfﬁi Cﬁdin E{Jsositions LIl and R5, which have the

codi ngs C1 angP ePter THSIFE Hi"ﬁ‘g St fesult paskeqiny ¢apying more difficwlt gnd also

il lustrates ' ' - DI G w th bl ocking code Bl,
the |ength ﬁg@ﬁh@\?ﬁeg@@ghgi}gglﬁ%gﬂ?gtcﬁgmng BTl B LD of “Che bl Ook| ng
groove fromthe cylinder housing 10. Wth this, the conplete insertion of
the key Sla into this cylinder is blocked. Fig. 8b in contrast illustrates

a pair of blocking tunbler pins BZ, BGwth a blocking code B2, which

corresponds {Tbethgs. Ba,dx kiiigstratsian B2ngfle bhe bbckinkpesve? 9dchr dlertdsARki Mg
groove BN ang whi ch therefore can_ be _conpl etelg I nserted. This in the
schemati ¢ di SYFaResbformag! coding pesitiansdi dllo ROnb1kayd Rd of twihbote mattens R, he

1 ot r at et hotohiegfbiagbhalbly SeRaR fResdy pofi o @Eumdt Hlstiing
grooves and deimgisopasa kiid aaeﬂidiﬁmumﬁ%@aﬁﬁat%é H@?nggﬂ%? tﬁ@Rfo*aﬁingcg?%%%i ¢

| ocking function diagram of Fig. 14, i ch indica whi ch key™- cylI nder
conbi nat i ons rEpAERs Biedampifom oneposifiandi thenext poditiars opelss badomeadtiallenfial,

security elenent illustrates an.as such known insertion  blocking system by
neans of a cSWBbe(i‘oglzeeblg(ﬁrgﬁmﬁ%é?quﬁﬁﬁf}fetwgﬁk ofthg blpckinggrgpas remains

the same from one position to the next one or else becomes smaller. This in

- conjunction with three blocking steps B1 to B3 and with two blocking groove widths

bbl and bb2 results in the illustrated blocking steps Bi, bbi of the four blocking

groove sectors BN1 to BN4.

Fig. 8 illustrates the function of the blocking code in a three-dimensional depiction
and Fig. 9 blocking groove shapes and the adjacent coding indentations, which
correspond to the example of Fig. 14. In Figs. 8a, b a key Sla is illustrated, with a
blocking groove, which has a blocking step B2 and with adjacent coding positions
L11 and R5, which have the codings C1 and C2 (corresponding to the key Sla of
Fig. 14).

Fig. 8a illustrates a pair of blocking tumbler pins BZ, BG with blocking code B1, the
length Ib of which is greater than the distance db of the blocking groove from the
cylinder housing 10. With this, the complete insertion of the key Sla into this
cylinder is blocked. Fig. 8b in contrast illustrates a pair of blocking tumbler pins BZ,
BG with a blocking code B2, which corresponds to the blocking code B2 of the



control pin KSin the cylinder. This control face KF extends beyond the
central bisecting plane 5 of the key, the sane as the cord pelonpi FHJ4S,
whi ch inpinges on the rising control facg, KF and has to be pushed out of
the way by it in order for the key to be able to be inserted. A key

W thout the right control face, resp., with only normal |ead-in faces 6,
wth its tip encounters this control pin KS, so that the |atter prevents
the insertion of the key. This is a conpletely different arrangenent and
action than ?c ording to the blocking code in accordance with the

i nvention, whiQKiogw0Ne BN rasduhish gherefose canlbecenmpletelyf Aseased. TTHis Wo ks

rat her nore W anyexisting. k | ead- i face 6.__Advant ageously, however,
t he new bl oc\éuﬁlﬁfg“% e %"’%‘no{]ﬁlg' E‘%{&??FW&I]B%}?O&@&WrﬁlﬁsWBthnﬁ)élecmidﬁled
with this kn@anwithsainigon: bt @ekobyiof®ans of control faces KF and control
pin KS and in particular even be assigned in the sane tunbler pin row

(e.g., A2), whereby the control pin KS is positioned anywhere in front of
the pair of -blocking tunbler pins BZ, BGin the cylinder. A further

i mportant additional security element, which can also be assigned in the
sane tunbl er TheFignda tos illillustaterthedkeys $1,082, Sland Blb.willhdifgerbhiipisbdadt € a

fl ank contr . Oct ober 2004 :11 at a .coding mlling Cod2, which is
i npl enent ed §£P°g“‘ﬁ| HPOYH OS{HCWS;&? aﬁﬁiéé-f hig alsq, kprespopdsiopthe (sekdmatict o, -

e.g., Fig. 4edckiins ' 2 I Chyi r an,the width dl ~of the
coding mlli glag? soffarrl\(gitoatnﬁ{ea%hrgt of Lﬁn%l 2# }'lgétfﬁlelgic%t%gt ﬁ"g](i?e%egu'r fqlpder s
i s depi ct ed combingtiorislapen|andoxitith esds,blédk.t he case of a basic codi ng Codl,
e.g., in accordance with Fig. 6a, with necessarily wi de bores d3 the flat
tumbler pin 23 will sink into these indentations in accordance with Fig. 1
| b, whereby the shear line 9 of the cylinder is blocked. Wth this, e.qg.,
a sinple for hori zed, nuch nore el aborate narrow

coding mili ﬂ%‘? ?&%%Eiésﬁ %Eﬁﬂg&%faeﬁ Sgg“fé‘ghuftleﬂc’% iigstates grias guelt kapwae insedioged i n
; h|S Is ng}agn teLan}l%g?ﬁlg:ég&%%% ﬁ%&@s”'&@é}@cﬂﬂﬁh YadehEF Gf f?l%?ip' dt tRe }«'339 A %Qgs%‘fgn%gd' 'n
control pin KS in the cylinder. This control face KF extends beyond the central
bisecting Plax_-le 5 of the key, the same as the control pin KS, which impinges on the
rising c_:oﬁtrol face KF and has to be pushed out of the way by it in order for the key“
to be able to be inserted. A key without the right control face, resp., with only normal
lead-in faces 6, with its tip encounters this control pin K, so that the latter prevents
the insertion of the key. This is a completely different arrangement and action than
according to the blocking code in accordance with the invention, which does not
require any special control faces, but works rather more with any existing key lead-in
face 6. Advantageously, however, the new blocking code with the blocking tumbler
| pips BZ can be combined with this known insertion block by means of conirol faces
KF and control pin KS and in particular even be assighed in the same tumbler pin
row (e.g., A2), whereby the control pin K8 is positioned ahywhere in front of the

pair of blocking tumbler pins BZ, BG in the cylinder.

A further important additional security element, which can also be assigned in the

same tumbler pin row, is illustrated in Figs. 11a, 11b. These illustrate a flank control



followi ng very effective security elenents can. conbined: in addition to
the blocking code BC in accordance with the invention, ag@eeps spdi ng
Cod2 with a narrow mlling, an insertion,control by neans of control pin
KS and control face KF as well as a flarnK control of the narrow coding
Cod2 by neans of a flat tunbler pin 23. Fig. 12 illustrates a cross
section through a safety turning-key with four rows of tunbler pins Al to
A4 in a cylinder in accordance with the exanple of Fig. 1. The row Al here
is inplemented with a narrow coding mlling Cod2 and with a pair of

bl ocki ng t unt¥ dPamsp¥soding nuBingThedd, auiichiB impltententecinda fpt fuerbddr pin aBSphd he

row A2) her opl.egented with a,. more, sipgpl e basic coding Codl.
| mpor t aalt i sﬁag%H%%%P% RW SidPy E@y'4§m35 BHET fl%ew@ﬁlééﬁegfgﬁgt then thee
cylinder in i ; ' itians . apd securit
ol emonts. To mghioys Ho soing il so Pla SR nBR ol BRSO AR B9 Hetd

pi ns al so hawe it deflieted dic Figdl an I kenttdsqtinshe @sseods éfbesik%»sdin%rc&&l? eGASH of
somewhat bi gger kgés,- Jt_is also possible to foresee nore than four”' rows
of tunbler pPRPrdants withFigeHrwilppacessagily wide beres dRithe Hatr twotbderi pih @Stwidit es
an exanple w g .tunbler pins A, t.o A5 and Fig. 13b_an exanple
with eight \rMS{\R/sR intp %srr‘?gﬁ@er“?%tfc’ﬁ‘g i pCiopet ?“%‘H IZL:‘ﬁ; 1ﬁ%&€¥§9®r¥, e sheasAing e
equi pped Wi t the ophdRE Bi Bocket. {WathC Wik, Nd@! 4 O ¢ 4 spage is
avai |l abl e, Thankgﬁto the utilization of garrovlv ?odi%gg{f c%ael\l}gt??dicﬁ ﬁls‘? al so

possi bl e to éwherizad, muichhmoreosisbaratet faerdve yoding enillfity Sod2 824 b deftcRdMHnAat
nunber of pqgssible pernutations gs well as in further security reserves.
In principl ealarﬁs}?gl %tua kﬁmérgfédpﬂﬁﬁ MRDBEr RapIeYenifly of tunmbler pins Al a
bl ocki ng coding can_be foreseen. In the Figs. 14 to 17, schematic | ocking
function diagrans with different conbinations of blocking codes Bi and
codings G of the adjacent positions Pi are illustrated. In the |eft-hand

colum, the addimggeobily GerePbre! fCakB}E sphcbfid Y SRR umbler pin row the
" following very effective secﬁrity elements can be combined: in addition to the |

blocking code BC in accordance with the invention, a second coding Cod2 with a

narrow milling, an insertion control by means of control pin KS and control face KF

as well as a flank control of the narrow coding Cod2 by means of a flat tumbler pin
23. |

Fig. 12 illustrates a cross section through a safety turning-key with four rows of
tumbler pins Al to A4 in a cylinder in accordance with the exanple of Fig. 1. The
oW Al here is implemented with a narrow coding milling Cod2 and with a pair of
blocking tumbler pins BZ, BG, The rows A3 and A4 (.and optionally also the row
A2) here are implemented with a more simple basic coding Codl. Important is to
exploit the given key surface and the space inside the cyliﬁder in the best possible
way for coding positions and security elements. To achieve this, of necessity (at least
two) rows of tumbler pins also havé-_to be located on the flat sides of the key.

[n the case Qf somewhat bigger keys, it is also possible to foresee more than four

~ rows of tumbler pins.



and in the rowon top the codings 'of the cylinders Zi. The keys can have

the bore. patterns Ror L, or R+ L (both), while the cyld adets, s&n only
contain one bore pattern Ror L. The schematic diagramindicates wth an
+, X, -, whether a conbination key / cylinder fits, i.e., whether the key
opens the corresponding cylinder. Al other conbinations block. The Figs.
14 to 17 illustrate, how with few bl ocking codings Bi and adjacent
position codings G different market areas M can be unequivocally

differenti atffd b@t\geepgand how wi thin a market area several derivations,
i.e., hierarchi o dPT Fii} BHPPSR HigREatenn ppaple stithiéve repisefdwmbler irtshd hian

ihstallation. e ' | a f B0 4 i.ch correspon to, the
Figs. 8 and &gﬁﬁ?%?'rgﬁgﬁ e%%@?%g?i% elgglttﬂovf]smgi( ﬁ%’@erpalf“tse’gﬁéodg% Whick: t wo
posi ti ons Pl-howkteransh 6yd ipb& whtha b RIR 2l ' i i ng
steps Bi = Bl, B2, B3_of yt ﬁ?ﬁg}{ﬂgcki ng grooygg Igrﬁ%@%ygg%dﬁgﬁzstug%tgnémey@ and

C2. Defined WP® iSHAvailalle Thanks rel e ndiézationafleetross eadingd, hoWeveritt 3 16 ee,
ens the cylinders Z1 and Z3. 6

resp., two deri.vations. The key S3, e.g., ]

Oot ober 2004 POTIPIE g €oR% afl gkt tomecdn Hisrkevohtres D Tewidan @ ereat nembbioeki ng
code over t PGSl tHe @RS atibns s PR = e | 8 1, ,B2, B3
and with co\é\?r?g st?ﬁs Cil,lgcz. lv;!'D%I;31 ?%Iéldf% vF\LAJh %ﬁse}(@k#@ ‘??‘%%o%&ﬁ%ﬁ%@%eﬁ%féﬁ?" Aar ket
areas ML to Nie bdgutingwf évernree ofimmiblatpianai a Bheking\odhkahs beR&BSeene: J- -
the cylinders Z11la, Z1 1b, Z1 1c. A . Fig. 16 illustrates a bore pattern.L

Wi th two positions

In the Figs. 14 to 17, schematic locking function diagrams with different
cornb‘inatioris of blocking codes Bi and codings Ci of the adjacent positions Pi are
illustrated. In the left-hand column, the codings Bi, Ci of the keys Si are indicated
- and in the row on top the codings of the cylinders Zi. The keys can have the bore |
patterns R or L, or R + L kboth), while the cylinders can only contain one bore
pattern R or L. The schematic diagram indicates with an Xv, whether a combination
key / cylinder fits, i.e., whether the key opens the corresponding cylinder. All other
combinations block. The Figs. 14 to 17 illustrate, how with few blocking codings Bi
and adjacent position codings Ci different market areas Mi can be unequivocally
differentiated betwee_n and how within a market area several derivations, ie.,

hierarchic differentiations, of keys can be implemented within an installation.

The schematic diagram of Fig. 14 (which corresponds to the Figs. 8 and 9) illustrates
codings Ci with two bore patterns énd with two positions
Pl1=L11and P2Z=R5
with 5 equipping alternatives with blocking steps Bi = Bl, B2, B3 of the blocking
grooves and coding steps Ci = C1 and C2. '
Defined with this are two independent market areas M1, M2
With three, resp., two derivations.
The kéy S3, e.g., opens the cylinders Z1 and 23;



P1=L11 and P2=L10 with bl ocking code Bl, B2, B3 and coding steps L11 = Cl1
and L10 = Cl, whereby with the blocking steps within a markgtiogsemoli ve
derivations are created. 1|.e., key Slla_t:l%Qe opens the five cylinders Zlla
to Zile and the key S 11 a only opens the“cylinder Z11 a. Fig. -17
illustrates an exanple with only one position P1 each, however, in two rows
of tunbler pins Al, A2. Both positions Pl are coded with Cl, while with the
bl ocki ng steps Bl, B2, B3 of the blocking grooves three i ndependent narket
areas ML, M2 and MB are defined. The key S1 only opens the cylinder Z1, S2
only opens Z2 and S3 only opens Z3. Fig. 18 illustrates an organi zation of
the | ocking systemin accordance with the invention with security
reversible keys in a hierarchic schematic diagram The -14 6 Oct ober 2004
syst em owner &S 164911 [ he hi ghest

hi erarchi c IPe%vel , g';nu:aée% d@?%ﬁdrﬁ%ﬂ%ﬂ?_ﬁ%{?%%k{n%g Oggﬁﬂéerﬁ“}grpg)algoﬁﬁ = M,
M2, etc., whdlebllhandB? kdillarea, e.g., can be a country or a general
distributor. -I.np the market_areas further parts of areas Mm are defined
and separ at ed‘?&‘e‘?l@‘?l?mg $epBi8%.dt distributors or installations wthin

this area. A . i 1 4, €.g., can define individual objects.
This is defi r%é%%ﬂé%{oﬁiéﬁég%’f@édgf the areas G and Q. Fig. 19

schemat i cal | Ddfihbwsﬁﬂhahi@%r@fdwm&eﬁéddéﬁiﬁ%ﬁéﬁ&!&%ﬁ%l\lﬁys of a systemin
accordance with the invention with manufacturing steps H, areas G on the

key and wit Kachwithdhige detivatisdsvari ables Vi in the areas G On principle

t he manuf act yri i th reduci degree of . diffjculty HS takes place on
| ower |evels, F’gg%g“%éﬁp ns, e(fe'c,tB%PYIH} st larhblk Zllepl es Vi and security

el enents nmanufactured in the various areas G and in

Fig. 16 illustrates a bore pattern.L with two positions
P1=L11and P2=L10
with blocking code B1, B2, B3
and coding steps L11 = C1 and L10 = Cl,
whereby with the blocking steps within a market aréa five derivations are created.
Le., key Sllabcde opens the five cylinders Z11a to Z11e
and the key S11a only opens the cylinder Z11a.

Fig. 17 fllustrates an example with only one position P1 each, however, in two rows
of tumbler pins Al, A2. Both positions P1 are coded with C1,

while with the blocking steps B1, B2, B3 of the blocking grooves three independent
market areas M1, M2 and M3 are defi;led. .'

The key S1 only opens the cylinder Z1, S2 only opens Z2 and SB only opens Z3.

Fig. 18 illustrates an organization of the locking syétem in accordance with the

invention with security reversible keys in a hierarchic schematic diagram. The



t he correspondi ng manufacturing steps H, for exanple, are also indicated
inthe table. Wth the manufacturing of keys and cyl i ndergogfpar ddtuki ng
systemwi th at least two areas Gl, & amghe keys, first the PII’St area on
t he keys is manufactured, resp., controlled and authorized at a central

pl ace of manufacture Hl and the coding Codl of the keys of. the second
area & and the equi pping of the cylinders with corresponding pins can
subsequently take place at a |ocal representative: H2. The nmanufacturing

can take pl ace ti n at | two steps, resp., in different places, whereby
first vari ablP&¥et THOL r 3 PGPS EINE fOMnagy) Feprasentsithe highestduerathin e
manuf act ur ed 14 Jolor R elel S ntky vari ables wth | ower
degree of di f%l’gﬁitﬁgtdg?h%ghe ardég&@pg}eeﬁrgrg%g# a%% h’%e‘d%ﬁ@g%’tgﬁ'k Wi‘@’ff%ﬁﬁ

| ocal | y. The maketf ared,ue.znganfbet h@olems of angetesn di@kisuﬂa!r.aﬁﬁtﬂenmtah{eﬁgxeakeps1
whereby first the first area G with variables Vi of the highest degree of

difficulty i Sunbgsprieefipsas Meeare defined.andipepartiied eaip ofor differentdisiribuioes 631/ 2
wi th vari abl 1.th a |l.ower, degree,of -15.6 t oher 2004 difficulty is
manuf act ur ed%?%gla%lﬁgf K/ aa HR 8t Ay %‘Hﬂ}er}eradj Rg-ceamdeting fedividyelest
degree of di fohjceitl THisQé difiR 4 a8 Sih local |y at the place of
use.: H2. In ja furtlher devef%gf)tment 0 c%fﬁggé%g%grﬁn%ﬂ?ﬁ%mnuf acturing of the
area G can also take place decentralized. To inplenent this,

manuf act uri n%_pr oggr ans and the authorization ,aut" can be controlled and
checked fromttihel T schempticalbe Hlustatess menyiaeuringwnpethgd fany keyst ofea systeranini n

accordance w i | he manufacturin t hods a . uni versal
di fferentiat ia%%r%{}&ﬁaﬁlgm ealﬁg%rg%gn‘%ﬁbgfapgya&ﬁ”%ﬁ%g Ig"regﬁis ésorb\g]en(egsang _
rapi d | ocal wisigiéasdnufdcigedtaidmadeviinind Megs GO Hrcighe e AR 1t i S
description, the fol|low ng designations are used:

with .reducing degree of. difficulty HS takes place on lower levels, respectively,

decentralized.

The variables Vi and secuﬁty elements manufactured in the various areas Gi and in
the corresponding manufacturing steps Hi, for example, are also indicated in the
t_able. _ P

With the manufacturing of keys and cylinders of a locking system with at least two
areas G1, G2 on the keys, first the first area on the keys is manufactured, resp.,
controlled and authorized at a central place of manufacture H1 and the coding Codl
of the keys of. the second area G2 and the equipping of the cylinders with

corresponding pins can subsequently take place at a local representative: H2.

The manufacturing can take place in at least two steps, resp., in different places,
whereby first variables with a highex" degree of difficulty HS of the area G1 are
manufactured in a central location and subsequently variables with a lower degree of
difficulty of the area G2 are manufactured decentralized or locally.

The manufacturing of the keys can also take place in three steps, whereby first the
first area G1 with variables Vi of the highest degree of difficulty is manufactured

centrally : H1; thereupon a further area G1/2 with variables with a lower degree of



X, Y, z Directions in space x Key axis S, Si Key Z, Z Cylinder Pi Coding
positions R L Right-hand -, left-hand bore pattern R, Lig Gkghtrstpad ~-,

| eft-hand codi ng positions A Coding rowsispin rows Bi Coded bl ockl ng
steps C Coding steps BC Bl ocki ng code BN Bl ocki ng groove BZ Bl ocki ng
tunbl er pin BG Bl ocking counter pin BZ + BG Pair of bl ocking tunbler pins,:
pair of blocking pins |b Length of BZ + BG -16 db Di stance fromBN to 10
tb Depth of BN bb Wdth of BN tc Depth of the coding steps G dl, d2, d3

Esag;te; gl Og?njdlﬁ%]ﬁitﬁ/&g%g%ﬂg?%%% r%%&)%gﬁy (‘dII-IUZe nd' %12’1&1(1:}9 Cglllen codrEgF (%) néflrt}? Itth:c ace
lowest degree of difficulty of the area G2 is manufactured Iocally at the place of use :
H2.
In a further development of the system, the manufacturing of the area G1 can also
~take place decentralized. To implemeht this, manufacturing programs and the
aﬁthorization »aut® can be controlled and checked from the central location SS

(system owner).
With the system in accordance with the invention and the manufacturing methods a
universal differentiation of market areas and parts of market areas as well as a rapid

local manufacturing are, made possible.

Within the framework of this description, the following designations are used:

XY, 2 Directions in space

3( Key axis

S, Si ‘ " Key

Z,7i Cylinder

Pi Coding positions

R,L Right-hand -, left-hand bore pattern

Ri, Li Right-hand -, left-hand coding positions
Ai Coding rows, pin rows

Bi Coded blocking steps

Ci Coding steps

BC Blocking code

BN Blocking groove

BZ  Blocking tumbler pin

BG Blocking counter pin

BZ + BG Pair of blocking tumbler pins, pair of blocking pins
1b Length of BZ + BG



MM Parts of market areas SS System owner aut Authorization H1, H2

Manuf acturing steps HS Degree of manufacturing difficulty g&lop&odyseas on
S Vi Variables, security elements 5 Central.bisecting plane ol% S 6 Bevell ed
tipof S lead-in face of S 7 Surface of 9 Shear line in Z 10 Cylinder
housi ng 11, 12 Supporting surfaces at tunbler pins 15 Bevelled face at
tunbl er pins 21 - 23 Various shapes of tunbler pins 23 Flat pin 6 Cctober

2004 6 Cctober 2004 -17 CLAIMS Security reversible-key with at |east three
which _are also located on the flat sides of

coding pinro (A, A2, A3)

the key (9S), ﬁqh an assi gﬁﬁ@“&?fTPﬁﬂﬁNfPZ? with pin rows of pairs of

tunbl er pins, gonsisting %eﬂtﬂ'g?hﬁ pi ns and counter pins at the coding
positions of the coding pinTows 0f a given bore pattern, characterized in
that the key hets a bl ocki ngi@th@®wey BN, which runs parallel to the key axis
(x) fromthe tip of the key to at least the first coding position (P 1) of
a coding pin réw on the Kaspth of the coding steps Ci

di, dz, d3 Diameters
Codl Basic coding
Cod2 ~ Second (different) coding
KF Control face
KS Control pin
Mi Market areas
. MMi Parts of market areas
-8S System owner
aut - Authorization
Hi1, H2 Manufactu_ﬁng steps
HS Degree of manufacturing difficulty
G1, G2 ~ Areason S F
Vi Variables, security elements
5 Central bisecting plane of S
6 Bevelled tip of S, lead-in face of S
7 Surface of S
9 Shear line in Z
10 Cylinder housing
11,12 Supporting surface's at tumbler pins
15 Bevelled face at tumbler pins
21-23 Various shapes of tumbler pins
23 Flat pin



t hat the bl ocking groove has a coded bl ocking depth (B1, B2, B3), that in
the assigned cylinder at |east at the rearnost coding position (Pl) a pair
of bl ocking tunbler pins corresponding to the bl ocking groove BN wth a

bl ocking tunbler pin BZ and an extended bl ocking counter pin BGis
provided., so that the blocking counter pin inpinges on the | i pd

housing (10) if the bl ocking groove is not deep enough and vﬁcﬁsﬁmgﬁ%oﬁhe
conplete insertion of a key with an inggfficiently deep blocking groove is
bl ocked by the pair of blocking tunbler pins and whereby the bl ocking
tunbler pin BZ with the bl ocking coe in BGfollowng the insertion of
the key at the first coding position #‘Won the key is also utilized as a
coding tunbler pin with coding steps (O, C2, C3, C4) wth respect to the
turnlng f ot AT i A$h rzed
Ui g 9 (Y bRl Ry e L ASCRRUERGRAY 1) 8 (AL ASDRSRGI Rk

i n accor dancae wislol‘loc:htad wnlthe dhaasales ef |t]z@l§ley I(IS)I, tveith anh alssegm&d ¢ylimdei (Z)eWﬁ:ht
codi ngs (Cadl, %%) are vi ded. 6 Cct.ober. 2004 -18 4. Key in _accordance
Wi th ol ai m PInEHEE 95 PaRT 96 MTIbICE R, QEIHBE 95 &iTpPlon ISP GaugHRTERS at he
different b i

claim @ cha auEdRid driho bdRE Pubfols &tkiveh pASbEE CahORREBL i 1
first two coding thastht keyphad #blocRitlg grbotdBNy evhicH ruastpaedllehto t.h@ddestgixm {x)r ow
(A2) and by bl ocking tu gbl er pins Bzl, BZ2 and bl ocki ng counter  pins BGL,
B& corresp e 1§ af @%6@%&%*0@?@%%%0(11% pPRsitien &AL selp cadipe pin 51w
these at le h COdI ng positions at the very front. 6. Key in accordance
with claim ardcterized in that the blocking groove has at least two
differently shapetﬁaisheblmbkmglgioovBlﬂ%s andd@ylod:lﬁnQdé];ﬁh dBne2, Bej,h claiml,
characterized in t}_lhat t he bl ocking gro

at 1n the assigned cylinder at least at the rearmost coding position (P1) a pair
of blocking tumbler pins corresponding to the blocking groove BN with a blocking
tumbler pin BZ and an extended blocking counter pin BG is provided, so that the
blocking counter pin impinges on the cylinder housing (10) if the blocking groove is
not deep enough and with this the complete insertion of a key with an insufficiently
deep blocking groove is blocked by the pair of blocking tumbler pins and whereby
the blocking tumbler pin BZ with the blocking counter pin BG following the insertion
of the key at the first coding position (P1) on the key is also utilized as a coding
tumbler pin with coding steps (Cl, C2, C3, C4) with respect to the turning of the

cylinder.

2. Key in accordance with claim 1, characterized in that at least four rows of tumbler

pins (Al - A4) are provided.

3. Key in accordance with claim 1, characterized in that at least two different codings
(Codl, Cod2) are provided.



extends over nore than one coding position and whereby the depth (tb) of
the bl ocking groove renmains the sane fromone position (Pl) to the next
position (P2) or gets smaller. 8. Key in accordance with claiml1,
characterized in that the bl ocking groove extends over nore than one

codi ng position and whereby the width (bb) of the blocking grqoove renains
the same fromone position (Pl) to the next position (P2) or M@GEM‘* er.
9. Key in accordance with claim1, characterized in that at nore than one

coding pin row (A, A2) respectively one bl ocking groove each with
assigned pairs of blocking tunbler pins is provided. 6 October 2004 -19-

10. Key #n aKeyridancerdahdehwith alaim1l, chhacreied izeet bcﬁﬂih?@bsi%nﬁ igdehd twrnal
security el egeg%t at the tip of the key a rising control face KF is |ocated,
whi ch pushes SHfPre ogrraternsdRs Ebireprovide®. out of the way, whereby the
control pin KS prevents the insertion of a key without a control face KF.
11. Key in accordance with claim 10, characterized in that the control pin
KSis inplenented as a flat pin (23), which additionally carries out a

flank costrokeyl if adtRidsibe NG i,nthlgfl?:qg‘l)imdl%Woéeﬁ}écqiiﬁﬁgggo%%?ﬁs

with claim1, cCharacterized in that 1 n’a coding pin

(A2) the fol wdwdngns éc at leayt the dirini® eoding peaties (PB| PSK b GRAR frohB6H a
i nsertion blocking s neans of control face

second codi ng (.Cod2), stemb
(KF) and cong?éipg BIhI Q&) 2)aand fyy blogking IWh%C@mrﬁil,WMblmki@ colater pi n

23). 13. Logki ] ri reversible keys_ for, | ocki syst ens
\(M t%} at | eas? iﬂstr% g%ﬁéggg}) ﬁ‘séﬂ&nﬁ&%\w}sth%s codyag p REons,Hithrroded S@Péjgg'ihﬁégt ed
on thef flat tt&bfaﬂeasit\if@eodi@gﬁoﬁtfdns attehvedp fogned cylinders (Z) with pin
rows of pairs o

6.  Key in accordance with claim 5, characterized in that the blocking groove has at least
two differently shaped sectors BN1, BN2.

7. Key in accordance with claim 1, characterized in that the blocking groove
extends over more than one coding position and whereby the depth (tb) of the

blocking groove remains the same from one position (P1) to the next position (P2)

or gets smaller.

8. Key in accordance with claim 1, characterized in that the blocking groove
extends over more than one coding position and whereby the width (bb) of the

blocking groove remains the same from one position (P1) to the next position (P2) or

gets smaller.

9. Key in accordance with claim 1, characterized in that at more than one coding

pin row (Al, A2) respectively one blocking groove each with assigned pairs of
blocking tumbler pins is provided.



tunbl er pins, consisting of tunbler pins and counter pins at the coding
positions of a given bore pattern and with at | east two additional

security elenents, characterized in that at | east two areas on the keys are
defined, whereby in a first area GL at |east two additional security
elements wth a higher degree of manufacturing difficulty ar &rgvﬁ% and
in the second area & a nore sinple basic coding (Codl) is ptf((-)) Pa¥S " *and
whereby with the first area Gl an unequgyyvocal segnentation into

i ndependent market areas (M, M2, ...) on the key is defined and whereby the
first ardh dicyain agpordaaierwitihelains dc craracferigedrip that hsign additiowd isepricy dien(eBC)
i.e., the k av | ocki.n r oove,. BN ich runs rallel to the axis
of the Key TiJe 1P i fn ey A 3%“?3&0%%@ fogafed. Whishimises &0 esvigh

2004 -20 codi i a ' ' : ] i ng
groove has ;Hogggggﬁf %F?@ﬁf’%ﬂ ed@%?hwﬁ%??hgggn%%%ﬁﬁg ? ﬁegl% gtgséglll%lﬁg%ﬁélgp?nder
at | east at aley widsmmtesontoddiced<F.positi on (P1) a pair of bl ocking tunbler

pins with a blocking tunbler pin BZ and an extended bl ocking counter pin
BG corresponding to the blocking groove BN are provided, so that the

BG cor ) to the bl ocking groove BN are provi hat. the
ol ok ng. G aove Peearnbd BTN 101 SpRHERIL (YA B cofidl LRSS o

a key with amplamsettéd as enflatypide@p),bivhbicki sudit@hany airies dup ek ganibyolths fad r of
bl ocki ng tunbl er pins, and ereby the bl ocking tunbler pin BZ with the
bl ocki ng  cdiiost coding 1Bding €erd2).he i nsertion of the key at the first coding
position (P 1) on the key is also utilized as a coding tunbler pin with
coding steps (O, C, C3, C4) with respect to the turning of the cylinder.

14. Locking EyptifMdcBrdaaed vah it N chhrbi®izdl i BEAGE & LéREe  fnt A &S
security elements in the first area Gl a second coding (Codz%, an
i nsertion bliuoiblergping (ednshe ddllawingnsgcotity adenéit§)are nlociied:k Blodking avde

assi gned con{Bfé))l’ s%lc(r)]n({ l%%)dirlgn (EQSZ)(,:yilnlsenr%%Irl’ bl%cking system by means of control
face (KF) and control pin (KS) as well as flank control by means of a flat pin
(23).

13. Locking system with security reversible keys for locking systems with at least
three coding pin rows (Al, A2, A3), which are also located on the
flat sides of the keys (S), with assigned cylinders (Z) with pin rows of pairs of
tumbler pins, consisting of tumbler pins and counter pins at the coding
positions of a given bore pattern and with at least two additional
security elements, characterized in that at least two areas on the keys are
defined, whereby in a first area Gl at least two additional security elements
with a higher degree of manufacturing difficulty are provided and in
the second area G2 a more simple basic coding (Codl) is provided,
and whereby with the first area Gl an unequivocal segmentation into
independent market areas (Ml, M2,..) on the key is defined and whereby the
first area Gl as an additional security element has a blocking code (BC), i.e.,
the keys have a blocking groove BN, which runs parallel to the axis of the
key (x) from the tip of the key to at least the first



flank control by neans of a flat tunbler pin (23) and a bl ocki ng code (BC)
are provided. 15. Locking systemin accordance with claim 13,
characterized in that on the keys in areas different bore patterns (R L)
are provided. 16. Locking systemin accordance with claim 13, characterized
in that at least three security elenents are provided in the é) E rﬁoﬁa
GlL. 17. Locking systemin accordance with claim 13, char acterq e 2 at
as security elenments a second coding_¢§od2) with a narrow mlling is

provi ded. 6 COctober 2004 -21 18. Locking systemin accordance with claim
13, characterized in that all security elenents of the area G are affixed
i n one codi rydpigposaven (®1) of i@odmmmdo\ir@m thékeyrathel bReking grgood hdsey sodrad

i nd f l, t t | t ot on the keys

(8 10 necorubiu dpeth T 5 B2, b dhe-stignes evimdcn a ast 4 (hateatmosiedmer ot
€] t I

ﬁlr Sﬁer dggr e o%ﬁ Pﬁg%l?éf?lﬁ%ﬂ@fg?@w {;gg‘rngle%%cftﬂ%% ﬁﬁ@l%?ﬂ%\gi Q%(?(%Ckl ng

code, i.e. @xbimleHi bigc@mgomxﬁw pin Bie ckaysppndingatoutha locléng g@cﬁov%rBN are
controlled and.a th d.in a central place of manufacture and t hat
af t er war ds é’f%‘aé? ‘E‘ﬁ Rlegking corntsrdiRyS impinges 9ectbﬁc93féméar bousisg

manufacture C ins is
carri ed out PS%H%?@?%‘BE B30 8 nol B L BATRS b ERI¢ SRR RgRo
accor dance- wftah kel avith 19, ishffideityr degs blatkidigrddie Reblsthed by e pakeF

pl ace in at Ieast two steps, and_at different |ocations, whereby first

vari abl es (\A9cking W@%Pﬁ‘ﬁe?mhlé@?@@}’dhe Blackinguupplenmn B Wlﬁbt@rféafﬂ@mgar e

manuf act ur e y. t.h | ower

dogr o of - aPuist pfBY Bter h@ilekth BEMTRAEIME Pheotle B [Ebripe

locally. 6 Reyabelsodfdillied as a coding tumbler pin with coding steps (Cl, C2, C3, C4) with
respect to the turning of the cylinder.

14.  Locking system in accordance with claim 13, characterized in that as security
elements in the first area Gl a second coding (Cod2), an insertion blocking by means
of a control face (KF) on the key and an assigned control pin (KS) in the cylinder, a
flank control by means of a flat tumbler pin (23) and a blocking code (BC) are
provided.

15. Locking system in accordance with claim 13, characterized in that on the keys in areas

different bore patterns (R, L) are provided.

16. Locking system in accordance with claim 13, characterized in that at least three security

elements are provided in the first area G,

17. Locking system in accordance with claim 13, characterized in that as security elements

a second coding (Cod2) with a narrow milling is provided.



-22 21. Method in accordance with claim 19, characterized in that the

manuf acturing of the keys takes place in at |east three steps, whereby
first the first area @ wth variables (Vi) of the highest degree of
difficulty is manufactured centrally (Hl), thereupon a further area (Gl/2)
with variables with a | ower degree of difficulty is manufact éetd 2004
regionally (H/2) and finally the coding wwth the | owest deg&tj 808'?"
difficulty of the area G is manufactuypgd locally at the place of
application (H2). 22. Method in accordance with claim 19, characterized in
that the manufacturing of the area G on the key controlled and authorized
in a ceni?.alLoskigeystbm imancdrdaroerveitt{ tlaim bBf chiagactarized adthatisll skeosnt slamead,
wher eby t he (gjaﬂuf acturing_ . progranmmes and the authorization (aut) for this
are cont r ol | ¥dhaA®2 (Haek atdixed snpae coding pHl romo@d)i on SS (syst em owner) .
ABSTRACT The security reversible key with an assigned cylinder Z has a

bl ocki ng groove BN with a coded bl ocking depth (Bl1, B2, B3), which runs
parallel to the axis of the key (x) fromthe tip of the key to at | east
the firsfgcog ! I pl.R; t IR . ) on
t he key. I?h t @gﬁghg%ﬁﬁggﬁﬁ 32‘\9‘ da‘%ﬁ%dg}t\ér gg?%ﬁé@hgé&p‘!ﬁ? B’é@éﬁi on
(P 1) a paileasdftwblaoedsi (G, G)rbh ehie keyss(S) an nesqadatiengith @lditel Rlchakdcrgizgdoove
BN with a bI.ocﬁliqgf? turﬂgléer pin BZ and an extended bl ocking counter pin BG
are provi ded? telishin tedirshinsa Gl Gediseat fast o adgilippalSeewrityralempntsnder
housi ng (10)y:h T i 1.8 g4 fiLCl I . ' hi s
the conpl et ewﬁt%fggrl Q?%'lr?e ad}%ég{“\%g‘?tﬁ“gg d|1frf1'lrse 34{ %ia(&;‘fggﬁ)t%lh?g%ggg@dlgg %C%P%%ng

groove is bladesileby bldekipaistomfe BNook ithe kbt @iarpifi@ured, il draneauslivdt he
bl ocki ng tunbl er ﬁi n BZ with the counter pi.n BG at the position Pl%j al so
i R

serves as co srheniaed i 2 sentral plageef sxpsufagtured Bl 1) oand thgt afy sic
security revefitlPlGodif¥Filedeys in the second area G2 is manufactured and the equipping
of the cylinders with corresponding pins is carried out decentralized at a local

representative (H2).

20. Method in accordance-with claim 19, characterized in that the manufacturing takes
place in at least two steps, and at different locations, whereby first variables (Vi)
with a higher degree of difficulty (HS) of the area Gl are manufactured at a central
location and subsequently variables with a lower degree of difficulty of the area G2

are manufactured decentralized or locally.



| ocking installations at |east two areas are defined, whereby in a first
area G several additional security elenents and a bl ocking code function
and in the second area G a nore sinple basic coding are provided. Wth
the first area Gl, an unequivocal segnmentation into independent narket
areas (M, M2, MB) is defined and with this a world- w de uni@{je ’;’OC:%OQQ
systemw th enhanced security and applicability is created. foper

22

21. Method in accordance with claim 19, characterized in that the manufacturing
of the keys takes place in at least three steps, whereby first the first area Gl
with variables (Vi) of the highest degree of difficulty is manufactured centrally
(H1), thereupon a further area (Gl/2) with variables with a lower degree of
difficulty is manufactured regionally (HI/2) and finally the coding with the
lowest degree of difficulty of the area G2 is manufactured locally at the place
of application (H2).

22. Method in accordance with claim 19, characterized in that the manufacturing
of the area Gl on the key controlled and authorized in a central place of
manufacture (FH1) but is carried out decentralized, whereby the manufacturing
programmes and the authorization (aut) for this are controlled and checked from a

central location SS (system owner).





