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

anount of ace. .From US 5 438 857, ch a is known, wi.th an _.ipsertion
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pin at the cylinder 'entrance prevents the insertion of a wong key.
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bi secting plane of the key. The control face is_arranged at the tip of the
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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
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already be affixed to the key blank and with this enable a protection of
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Known are also keys with additional security elements, which once again require a
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.



manuf acture calls for a central production, which limts, renders nore
difficult and delays the world-w de universal application of such systens.
Al so an optinmum design for installations and applications of any kind is
severely restricted by this. It is now the objective of the inventi on
presented here to create a security reversible key with an élfgﬁ
cylinder, resp., a locking systemwth security reversible ke@ gF 2004
assigned cylinders, which can be utili t,;_ed as a worl d-w de uni que | ocking
system w th higher pernutation capacities for any kind of application,

wi th enhanced security and copy protection as well as with new

possibiljities of being in osiition to,separate_any kind of market area
and appl ?E i O\B@égwrﬁéﬁ@%&naﬁ&%t%w%ﬁ&%ﬁwgw kevpre alsp 4lwayp dadted by
requi rengplgy, é’d'é A%Mz?ole ?d?%t%’érh ﬂ@se@uﬂ&%ﬁéﬂoﬁ?ﬁh”tﬁet ey i RS ‘éﬁ}n%r RyaRer

of perrrutat|0n5|s achi eved ought as“a further objective 1s
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uni versal |l y,be,braught, i nt o .use_a | i ed. worl d-wi de.  Acco dln first
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at | east oidyficGAGE iy if@NSsev il PR RIB 35| ocated on the flat sides of

the key, w'th an assigned cylinder with pih rows of pairs of tunbler pins,
consisting of tunbler pins and counter pins at the coding positions of the
coding p bore. patter characterized in that the, key has
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that the blocking groove ’has a coded bl ocki ng I'n the assigned
cyl i nder cdindetse aghiclatcan e ptilizadoss &wrldgwqd@smmqm I@ckpwg rsysjémblvudklhn'gler
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bl ocki ng groove is not deep enough is the conplete insertion of

a key wi arpe il apipHeaiion |Vt9r1dﬁ«tflld9 anibwhergbywithew agy edditionad sprce ceguirempntt drekqyai r

of bl OCkén'E'igcytlm&Té:%s liug%'ernésecuruy and a greater number of permutations is achieved. Sought as a
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



wher eby the bl ocking tunbler pin with the bl ocking counter pin follow ng
the insertion of the key at the first coding position on the key is also
utilized as a coding tunbler pin with coding steps with respect to the

turning of the cylinder According a second aspect of the invention, there

I's provided a | ocking systemwith security reversible keys f | pckj
systens with at |east three coding pin rows, which are also qoégtgg%rgd()@% t he

flat sides of the keys, with assigned cylinders with pin rows of pairs of
tunbl er pins, consisting of tunbler pimnf-and counter pins at the coding

position . a_gi re rn_and with at | east dditional . .
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el ements with a higher degree of manufacturing difficulty are provided and

in the skloskigggreevaismst deep apughmd witk this Hie canplewvinsiation afid keyewisbynwi t h

i i v.ocal ion | i d ke:
on the. KBy RTE T s oo SRR b Bad ey et Bt BE BB s 206 ¢
el ement {hsrebyheBldcREngCREMDler pinSyith HREHIKAI S BMURerdiR FOTdIRG tBE BRYGonWH Ch

runs parallel to the axis of the keg fromthe tipof the kéy to at |east
the firsthedsiianhtheplist eading position odithe kpy is alowwnthizadas keyding henblet pokwith

groove has,.a coded. bl ocking.depth, in, the.assigned cylinder at |east at the
r ear most “EHH %ﬁpsp‘gggf?%ﬁdégﬂ’fﬁﬁmﬁg %ﬂgﬁﬁﬁﬁﬁ%funbl er pins with a bl ocking
tunbler pin and an extended bl ocking counter pin corresponding to the

bl ocki ng groove are provided, so that the blocking counter pin inpinges on
t he cyl i Ageordhaegigi segond faspens ¢ thekinvgntiowotherd és pnantideid eplockiog giystamdwith

her ef h | i ' f a key with i nsuf ficientl
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insertion of the key at the first "coding positi'on on the key Is

uti | i zedtussblar ponk, egnsistioerf tpimbler phscudi eeprgeepins atithh codspepositions fod

turning g fgixgerﬁ c?x)élpi)aqge?rrl 'ang v%ﬁ%?%as%%gg a_d%illjtional security elements, characterized
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.



According a third aspect of the invention, there is provided a nethod for
the manufacturing of keys and cylinders of a |l ocking systemw th at |east
two areas on the keys, characterized in that first in the first area on
the keys at least two additional security elenments with a higher degree of
manuf acturing difficulty are produced including a blocking ggge, i.e.a

bl ocki ng groove on the key are manufactured, or are controll ctoher 2004
authorized in a central place of manufacture, and that afterwards a basic
codi ng of the keys in the second area i#®-manufactured and the equi ppi ng of
the cylinders wth corresponding pins is carried out decentralized at a

| ocal representative. Wth the new additional security el ement "bl ocking
code”, whcebrdioa Ty ithed aspeeded MOtkidiGiond MeMe iahodlcAS sl AR PALE @k

bl ocking tunbler pins, without any additional space requirenment on the key
and in tmanufactwdes of kexs angicylinders ofxi locking systhim gvitivatileast bwo areas hen they
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whereby the 6 October 2004 -3- first area with additional sécurity elenents
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whi ch nmake possi bl e further advantages with respect to er sal

usabi | i t yithtcherespsindingpios is dasiigrhout ajocetitsalized af alocalrepresenthtiveni de, security
of a locking system security against copying, nunber of pernutations and
applications. Especially with the new additional security elenent "blocking
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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



wi t hout any additional space requirenent on the key and in the cylinder,
l.e., wth the existing coding positions on the key and the existing pin
rows and - positions in ne cylinder, an additional insertion bl ocking
system as well as a higher nunber of pernutations and applications
achieved. In the follow ng, the invention é§ explained in nnrg%%%ﬁﬁT?6@%
the basis of exanples of enbodinents and ¥ gures. These illustrate Fig. la
Codi ng rows wi ' it Maly : : Lg.
b on a Key a TATSY il ARRohyRBuGlcloEh BLiTheRh el B S0fimiiition fitd
security el emandepenfent. market ardagy & bgstepx angleetedf which vosepondnto the above
Fig. 1 d a segnentation of narket areas and distributor areas on a key,
Fig. le a conmelednbiesdvgesd which eabe resligediwithdhe news ByiEReRMaR faturing
mar ket areas, 4 6.0October 2004 Fig. 2 the principle of the blocking code
wi t h bl ocki ng“groove and bl ocking tunbler pin pair, Fig. 3 exanples of
codi ng steps and bl ocking steps, Fig. 4 exanples of different tunbler pin
shapes, Fig. 5, blocking groove shapes corresponding to Fig. 4, Fig. 6
codi ng shapes Fusiheraspecidi ¢rgce advantageousifrther dgvelppmrits gf grecioventmas wiiting

f iLi t hedi.fferi t. Fi.g. 8 in.three-di
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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. 9 in three-dinensional representation different exanples of bl ocking
grooves with coding positions (corresponding to the 'exany 8eioBr 2dds9. 14).
Fig. 10 a security elenment ,insertion bloeck,- by neans of a control face
and a control pin, Fig. 11 a security element ,flat pin,, for the flank
control of codings, Fig. 12 a key with four rows of tunbler pins and with
bl ocking pins in the cylinder, Fig. 13 exanples of keys with five and with
ei ght coding resp., tunbler pin rows, Fig. 14 a schematic |ocking function
diagramw th tme pore patt NSt defhn 2L ! e PP schemat i,C

| ocki ng functi%@ %iagran1d?§h t %6@???221 an&ﬁfgﬁf‘wna?wg%%3$é%@?mFﬁﬂd 16
a schematic -1ooking functhlocking amgutden pihiphirf wo positions and one market
area, Fig. 17 a schematic | ocking function diagramlmﬁth one position each
in two tunbl 8pin rows SFEMMESHf cadiag stee ked bleekiag steps,6 Qct ober 2004 Fi g.

18 an organi zat.iop di agra I . N stemw th segnented nmarket areas
and applicati ?Hg‘,A{]Fi g. 19%%@%5@3?1‘%&%@%@ J?F}%L#@P%ﬁ’ agram for keys of a

| ocking systengis accor daeeking bldobd ShdpY 8itkdsBhndifik t Fld4as an exanpl e
illustrates a s%fe’ty turni ng-keygs_withpfour pS?n ro%vs Aflg to A4 and with 22

codi ng positi dfig. @i, each codingfshepas doarespemaintgetoiFig.left (L) and a bore

Fig. 7 a blocking groove extending over four positions with différing
_ sectors, |
Fig. 8 in three-dimensional reprt;:'sentation a 5locking 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.



pattern right (R). The coding row A2 on the key S here has the positions Rl
to R5 for the bore pattern R and the positions L6 to L11 4 gkohe; %RM :
pattern L. On the keys, all positions of -lfoth bore patterns can coded,
i.e., there are keys with bore pattern |left, keys with bore pattern rlght
and al so keys with the two bore patterns R+ L. In the assigned cylinder
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

equi pped with er pins area) . irst coding position Pl
(= Lit) on thﬁeg?gp of theaﬁof%gﬁgsﬁg&? hsd BCIYIH% Sré'ﬁphd‘é‘ﬁ‘ SeEpreedpi n
position P1 in the eyli ndﬁﬁrkagrlgaggﬁ%hcgtgnghe direction of insertion of
the key x. Fig. Ibillustrates the |ocking systemin accordance with the

i nvention on aFigelf S, wher mhymehc meufaegurmg digaan forbeyarofadoekitg epfiérn e,
with a first area GL, i-n whic rg st two, addi ti onal security elenments
with a higher degree of dif¥? GW“'EeyW’cﬂo CHAVRIQ8  ure are foreseen, and with a
second area &, in which a sinple basic coding Codl is foreseen wher eby
with the first area G an unequivocal segnentation into independent mar ket

areas M = M  FijPla & an exampleflluagates Alssfety lurning kel SwitB 'f@uraﬂlﬁ ro‘ﬁg 9&'1%&;9@@'

security elenents, which in the follow ng are nore accurately defined:
bl ocki ng code €, Wﬁhs’é’cmdang:@gmhgnswuzeaclpmeefpalm l;orwpauem lefir (lovamd hlhon@

an insertion bloc of a co e and control pin

K1 KS and o RIAR S RS PoraToRy Ka B B 159 S hete b B osonte 1o RAPE

basi c codi ng GREboleSattefr ¥ -and #h itﬂﬁhsl?;)Gt A1oPh

relatively easily i rsr% | enent abl e anyvvhere ecercl)t r%P @m@@oberke’zﬁ’oﬁl 6 ‘

Fig. 1c depi ctposaiods fofé)pﬁnbordlpattemrcanrﬁemmé,ase thiage’ axeykdybavit Bére(@atean be

divided into ggveral t areas 3,1, 'GlL.2, etc. Depending on the

appl i cati on ar Dlﬂayfs ) ore pattern right and also Keys with the two bore patterns R + L. In
the asmgned 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 locking 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, wnereby 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 Cod2, 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.



desired system design, the area Gl, e.g., can al so enconpass. a whol e
coding row Al. In doing so,. also all security elenents g @cRh&ioRd I N
this one coding row. In a different advant6ageous variant, e.g., also parts

of areas with positions at the very front of the key of two coding rows
(A, A2) can formthe area G, whereby, e.g., both parts of areas d.1,
Gl. 2 can each respectively have a blocking code BC. Fig. id illustrates the
division into several independent narket areas M = M, M, etc., as well
as the possible further sub-division of each market area into parts of

mar ket areas MUg; le dgpicts hddfaremi cbdpigarintodireas, ivtherahy the aaem 61 dah detividbd
application fqr, installations d objects, etc,' The market areas M are
dofined with g svewl gt 4R ng‘r t@ﬁg’f eig, Depending o the apelicetian ord pnphet s
of the area GdefireddydRmMidsiydMd fePb1t 08, ¢ . ggvall y
enconpass parts of tyﬁe ar eg% € -Sn§ ég"E%?EPEE?(?@%%%?%OE?C?@SE‘?(Véﬁ}l'e,

"a connect i on Ihedoimpso} hlso allesscufily chtnents bleattByd iANMid B WBBRE 9N o
separation in the market area M; parts of market areas MM as~ well as

the further s@derontsadaatageousokgrisst.ce-gaalso, parts of arcas arithhpositions! ati the dveiry
the descripti i , yvant a S the.area GL cqntajns, at | east
three securi tf/rl% B'F gffntaﬁ;et g(!‘ry’\/lgf gb%’a?#%f'%wggfgﬂi %%?o?%ﬁwma 8 25eiShe XBEEhY 68
the new addi t hefpparkesturdas Gl B ban BlAGKEf 97 §is f the
bl ocki ng code Bfg:?ﬂ) as an additional coding -@andgsg‘éeuﬂ){bfk?l ncgtalégrg’q in
accordance with the invention explained in Fig. 2, the coding position Pl
and its function on the key S and in the cylinder Z are nmaintained. 6

Cctober 2004 -7 Fig, 2 schematically illustrates the nmethod of operation of
the bl ocki ng &égiddpalystrates ghadiyipinreinip seversl dndapordent orarket azedsdvii S MhdV2n an

Gosi gnat ed”wi s Yol 38 iy vSitge Mg CoRRASRIGH & el Rugf rdontiahps of
Located on -, mM@rdt areas MIMiSslg., Bit®irdeBencRMt ditrfbullrAedds ™ tRIRVFSpplication for
"~ installations and .obj‘ects, ete. 'Ifhe market areas Mi are defined with the area G1. The
.parts of areas MMl 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.



BN, which nuns parallel to the key axis x and which extends at least up to
the first coding position P1. In the assigned cylinder, c®prepRPfshsngly at
|l east at the rearnost coding position Pl-a pair of blocking pins wth a
spring | oaded bl ocking tunbler pin BZ and with an extended bl ocking
counter pin BGis foreseen. The bl ocking groove has a coded bl ocki ng depth
Bl1, B2, B3 and in correspondence with this the length b of the pair of

bl ocki ng tunbler pins (BZ + BG is coded in such a nanner, that Ib
corresponds to the distance, db of the blocking groove BN fromthe cylinder
housing 10, Yige2 schematicalieilpisirates thepmadierl vf operatipe of gheblogkingpaide BT in

bl ocki ng pins ' i n:th I n roove,Wwth little play. \We

Llnserk ti ngt t nﬁ:ﬁéﬂgﬁ%%elélpﬁj&%}kﬁgg? eﬁrﬁgnggyﬁr élgglllps?é é‘_sﬁlglged.a clegmr éh\eThe )
ocki ng t untligktiGhNinBats atd nt @6 fallowi %l - e key

up to the level cl)f tlrlllga%gl ocKki rlllg grooc\)/emgﬁdégr%glgl1 widtvﬁi [t ?1 ead%ﬁaylswtﬂtr]f% he

cyl i nder housksp, the cplisdse exishbocagtd othe rbipockilled igroothe &keyips b dlddkig groove

correspondi n codij ositjaon P1, whereby the: bl ocking tunbler pin BZ is
| ower eg i nt ogfiﬂﬂ’i %’EFBSE S PY glntﬁ t%‘?)gﬂf P X\X\ﬁ“tdhwﬁlcbéﬁ"i%dg ag fshp gé]ﬁ,filﬁbr e,

e.g., C. In | i LN t { L3 I ng:.t l.er .pl hs BZ, BG
opor it 65 as. SO REHI A" i the AGERA! bytnler SoRESHo TR Elet B BB rgimol
cylinder, whicelingposiio@ Rifa paie of blecking piisneithasplify IRUERBR kG SRBRE pld Ne
9. If the bl ocking groove BN is not deep enough, resp., if it has a wong
coding Bi, tiheand methmnoukendgd blagkingrcophter pis Baps figreseann The blaidngrptesve
housi ng 10 and _t he rt.her Jin tion_qgf the key is_blocked at the bevell ed
lend: 10 T ace 1e# # eped MobKiRG pPR B2 B antiE o trmengenca i e icrath iy
code t herefor, ' o CHEH t: ti0n,, | e
conplete i nseO? tﬂiibggmttgﬁ b%dgkgirke%gﬂ%% i\?\n@p?? grd%ie? itl%ﬁ%ééag%d%u?ig as?gﬁt])ﬁse?’a%gé@ of

t he bl ocki ng cgrrespoads whige elistarichelbaddhabjiotking tgrosvel BN fndrh theoylindbr kdiRing

on- 1 he Key. pdd; ot BB of gy RO D1b (adia pbREFKIOBRIeS 65 1 Fis
bl'ocking codgdckiddeBillove it BedeFlaf. RiteBREerdRP 8 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



cylinder sinply an up until now normal coding tunbler pin is replaced by
the special blocking tunbler pin. Fig. 3 illustrates posgidhspd Rpki ng
steps Bi with a depth tb in conparison wigh the coding steps G.wth the
coding depths tc relative to the key surface. In the followi ng exanples,
here coding steps O to C4 (e.g., steps of 0.35 nm as well as three

bl ocki ng steps Bl, B2, B3 with blocking depths of, e.g., 1.05, 0.55 and O
nmare utilized, whereby a blocking step B3 with a depth of 0 mm cannot
exert a blocking function anynore. The bl ocking depths Bi can al so
correspond t eylingsr sigefilygn uppintbnownprm#leodingrtembler gin is @aplaced®d thedpdialt o
B4. In a fur%{fe[ﬁj exan'Bi??,.five coding steps ClL to C5 are represented in
conbi nati on WERPEIERPKT 88ki ng steps Bl to B4, e.g., with step distances
of 0.3 mmof the G and of 0.4 mmof the Bi. In accordance with the

conmbi nation rule for the blocking steps Bi with the coding steps G, the
coding depth tc of the coding steps C nust not be smaller than the

bl ocki ng dep#h t3b; ' Hpletals | ' l.e,

t herefore thgrgoI%é@%tﬁggf?%%rﬁgggigg&g?t éi%?nﬁ)n‘lglrﬁlggq%ﬁ?%%{ ]PI11eéds?rl a?éé‘b@‘ﬁ?‘”‘@‘%di ng
steps C3, CZcadinghteps Chwithithscoding BephsiicGelativeirt thakey varficeU hesslidwviag
tunbl er pin shapes (Figs. 4a, b, ci, assigned forns _of the bl ockin
grooves BN ( EXajapleszherg codingstepiet! tal4 HelestAapapf GRagem) #sswegfhed thiset he

tunbl er pins {Figs. nPns) iq || es_a i opal_coni cal
tunbl er pin ls"?acggl%ﬂ%%egg.B?’o]?B 5} ! agllggklégé#é ?1%‘% %g’d‘?g\khcﬁ\fﬁ’eggaﬁndgg mim are
manuf act ur eduliNzeie ahSredy asmaaaﬁ%saprmwetﬁiagdep@abf 0 Frhi@h- caftRotd8R O BioBkiRg! I oW,
cylindrical tunbler pin shape 22 wth correspondi ngly narrow codi hg grooves

(Fig. |6b%), ﬁh@tinam?yraoteuﬂ“hh@lqcidnaﬂ&pﬂﬁ Bi ¢pn, alspetareespond @ the r:pdiogldepms

Cco , el abor e milin cess .g., can be_utill].zed as
seggnd codi nga’éhﬁff%f’f%ieg%" Qi?(? ﬁ?@?%ﬁtt\&ﬂé?ﬂ??ﬂ%’eﬁﬁﬁa‘?@@’mﬁ. Hng, Sigps Cilan be
utilized for he 4l esfeﬁﬁﬁriﬁIcoﬁfbixgﬁeﬁrﬁ%aarlm@dﬁngc%}%% gtgglﬂﬁ e8D) wiftS

will be- explained in nore detail later on. Further hapes-are'

possi bl e andstep aiwtgncas bt B.3i mmpof the i laad af 6.4mopobiheddi. fmaabordanke Kdihi thal
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 can 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



6 Cctober 2004 9 and conical sections. The bl ocking groove shapes and the
codi ng shapes can be inplenented differently and as a respbtiopBKEHANY
copying nore difficult and also have the,effect of additionally obscuring
t he codi ng shapes. The Figs. 7a, b, c il1%§trate an exanpl e of a bl ocking
groove, which extends over the four nost forward coding positions Pi =
Lit, R5, L10 and R4 of two bore patterns R, L and which correspondi ngly
have several differently coded sectors BN1 to BN4. In .doing so, as a rule
attention nmust be paid, that the depth tb of the bl ocking grooves remains
the same fromndrrenpeksedtions.t Bhe hiockmgt g1oosé shayes eindeths ecddagO BRGes Fah 1T

(i.e., cannot beco Lgger) and that equally the width bb of the bl ocking
gr ooves rerraiuﬁgf%n{eﬁ s‘ﬁﬁg‘gem%rﬂ“gr?é HESHEE TagKe 81yt ¢aPYiE Mo difficultland absec ones

smal | er. Thi %aif@the%?ﬂéi:%%tihﬁ@g\f{ﬁ% Q%E@ﬁfﬁ@cgﬁ{ﬁiggﬁﬁtseps Bl to B3 and with

two bl ocki ng groove w dths resu he illustrated bl ocking
steps Bi, bbi of the four blocking groove sectors BN1 to BNA. Fig. 8
illustrates the function of the blocking code in a three-di nensi onal
depiction and Fig. 9 blocking groove shapes and the adjacent coding

i ndent at i ons Thediigsh 7a,dp cribeyoitelarn exdnipde ok ablpickingfgréb e, widch dterfs@ver 8@, b a
key S 1 ais_illustrated, with a__bl ockin %réoove, whi ch has a bl ocki ng
step B2 and \%ﬁ’l{fﬁn%?af%wﬁficcc&%wwlfwgﬂiﬂﬁr&ﬂ, + L1Qarerd Re of 4o bbretpetterns i

codings Cl a o¥e]s ' t ey..Sl a.of _Fig. 14 Fi g...8a
i | lustrates gdaﬁ'gi?vfﬁlgg c%ﬁ%@&ﬁﬁggﬂuﬁéfe3§%|5¥n&§{ﬂgf?ﬂ%&°‘i‘/ﬁdtS%CWF%%W@%%%@ Bl ,
the length kbingfsoydd & hulk atteritedt st KbAphid, NBatdhs Hapaan W R biBink! 2549
groove fromthe cylinder housing 10. Wth this, the conp% eftoteaﬁllngséﬁgilegn of
the key Sla Fempaing tiesame fronmdes pésitidn todheukxt PogjtioBbr élse benvnicasinallbd (181, r at es
a pair of bl ocki tunpl.er pins. B G W t bl pcking code B2, which
corresponds f %"I't‘?ﬂge%f‘l? ggledp Er&fg@aé@“ﬁﬁy {}ﬁewﬂth%b of the blocking grooves 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



6 Cctober 2004 -10 bl ocki ng groove BN and which therefore can be conpletely
inserted. This in the schematic diagramof Fig. 14 correspep@setmdsne key
Sla, which opens the cylinder Z1 (with cgding C at the position R5). The

Figs. 9a to 9d, illustrate the keys SlI, , S3 and Sla with differently
coded bl ocking grooves and positions L11 and R5. This al so corresponds to
the schematic |ocking function diagramof Fig. 14, which indicates, which
key - cylinder ~conbinations open and which ones block. Fig. (0 as possible
addi ti onal -s?@ﬁ(i_ty element illustrates an as such known insertion

bl ocki ng sys HiE moqne BIY andcwhichgherefore ciir bet canetelypinsértécheThieyn amgd an
assigned co i I n. the.cylinder. This control face KF extends
beyond t he cgﬁeﬁ%& ti[;llaé%g;[ h _gpl‘l%ﬁgrrgs;)gpq f?ethﬁéﬂ?yrglﬁeWQWP&ﬁ theecydimder ol
pin KS, whi clZii(sthn@dmeo0] ke pbbisibp®sgontrol 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

wi thout the right control face, resp., with only normal |ead-in faces 6,
with its tip-encounters this control pin KS, so that the latter prevents
the insertion of the key. This is a conpletely different arrangenent and
action than Theddgdi%gta 8diHustistethd keyscdteSa, rEhend Sdancieh diffdreifie coded

I nventi on, i ch.does not require y i.al, control faces, but works
rat her nor evﬂchugr%;og&qssaﬁd@o%ﬁws |@§&nﬁﬁ%§fﬁﬁ%a@9 comEespandysoths Ispherhatiever
the new bl ockdcheC 968t i bloGHKE NG 4t (T o] . can _be conbi ned
with this known ig’?\sertion blFoc %y%n%agé’ ﬁm@gr\lﬁlgilﬂgg’agé& KEY an BB ol
pi n KS and i nomphinationd apenemdrwiich assitdoskd i n 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 nportant additional security elenent, which can also be assigned in the
11a, 11b..These illustrate a

??ngniugglnf ; g‘fg' %o ragvf)/bssiigleiahlizl%lsca%g.la geggritij(nelgz'i}grast illastrates an as such known insertion
- blocking system by means of a control face KF at the tip of the key and an assigned
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



6 October 2004 -11 at a narrow coding mlling Cod2, which is inplenmented by
a flat tunbler pin 23. The flat tunbler pin 23 (refer to,5 @c8ber Fjod- 4C)
has a di aneter d2, which is greater than the width dl of the coding

mlling, so that the flat tunbler pin lies on the key surface 7, as is
depicted in Fig. 11la. In contrast, in the case of a basic coding Codl,
e.g., in accordance with Fig. 6a, with necessarily wde bores d3 the flat
tunbler pin 23 will sink into these indentations in accordance with Fig. 1

I b, whereby the shear line 9 of the cylinder is blocked. Wth this, e.g.,
a sinpl e for Ge8NEEPY crding anidling Coddy which isomipleantnteriingha fier @nlahen aseTmar r ow
coding milli can etected_an t he functioning of a key forged in
thi s manner E%t %%Ee{j\%eerrﬁl gg?lﬁg%fﬂt %é'eglgsgﬁ) haserdisrgpier gy which iggreatpriben ded i n
a single tunkyigh dli 6f theVodiRe mil] ' - Y ReSECHI LY, Slements
can. conbined: in addition ot ﬁ*eé’ gﬁ%gﬁeﬁ%%ctg%fg&g h} ﬁesa%%ﬁjre&%%{csé”ﬁﬁ ' t he
invention, aasécdepcteddn fiig. A2 Invcohtrat, iAhe usedf & blde cBBing ' GEIT Q)
control by neans_ of cqntrol pin KS and control face KF as well as a ?1] ank

control of tRECHRICHW HOEiEn §a.CBilp nesessastn &7idg beres datthe flatotuerbleri pin 233willFi g.
12 illustrat r : l.on t.hrough a saf et. rni.ng-key wth four rows
of tunbler glﬁ'ﬁ?“%tﬁg% Ii‘ie%&%uoémé(}ﬁ?%g%@c? N lg’cel%:‘ér gﬁ},ggleg;b[yﬁ)ﬂ@ saeas tng R & of
Fig. 1. The theowideRekebloskddPHREMiEdeW t D GBRY & DO 00.L k1 39, C0d2
and with a pai r‘d%f bl ocki ng tunbl er pi n\sgl’BZ, Bg Tﬁage?ggv\t}srg%ggg% 6X4 and
optional |y akdtborizad, rawh maie ¢Hebararmriowpteding netling Coda cambe deficiml mgbasi ¢
coding Codl. Inportant is to _expl.oit the given key surface and the space

i nsi de the Cgreir?ﬁag}omqg ?@(?e@fge&dgémﬁmw RTBYeTd¥Hi ng. positions and
security elenents. To achieve this, of necessity (at |least two) rows of
tunbl er pins also have to be |ocated on the flat sides of the key. En the
case of sonewhat- bi gger keys, .it is also possible to foresee nore than four

Advantageously therefore in a tight space and in a single tumbler pin row the

" following very effective security 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.



rows of tunmbler pins. -12 6 October 2004 Fig. 13a for this purpose _
illustrates an exanple with five rows of tunbler pins A W?Ocﬁ@e@ 4 9.
13b an exanple with eight rows of tunmbler;pins Al to A8, which, jowever ,
can only be equi pped with tunbler pins in the cylinder to such an extent as
space is available, Thanks to the utilization of narrow codi ngs, however,

It is also possible to code all eight rows on the key here. This results

in a great nunber of possible pernutations as well as in further security
of every row of tunbler

reserves. In riﬂid le. here too at the beqi nni_n

pins A a bl dcki &@5@%@”’8&# @@S?%P%%WH f Wil 1p3vs c;iztumblexpinsszthmmt ic
| ocki ng functj agr 1 b di e nbi pati.gns of plaockjng codes Bi
and codi ngs Cj} 5)3? gltfﬁ% g{ﬁggﬁee%%nggi%ﬁlo%ghﬁ&?r 8pﬁ1‘ﬂ"ﬁﬁfsi’}“atfgh.t°|)h£twblch,

| eft - hand colhoweyer, ben oniglibagguiped @Withahmble PheVis 'd%hcﬁfrﬁeli RAERLE %xte?ﬂgs in
e

the row on top the codings 'of the cylinders Zi. The keys can have

bore. patt eSRaceRSvailable Thrnks [to tho tiilizatinhi dfenartver cydingsd @bsreean iR also
contain one borebl (p){at'tﬁrn 1R.ol_rl L. The scherTEt i c_diagram.indicates with an
£, X, -, whet h&PSAPEdRSOAR Al HBRY IS oty e kieherpy This tesults inyghateatrumber wey
opens the con | ¥ I ' | .bl.ock, The Fi gs.
T To 17111 Do B P Rt SRR, A RRGRE e f
posi tion coditmgisegBining 6f ereentowrsf heiblarHAas AMh blRRIBROUNETh VOSHkebdbn,
differentiated between and how within a market area several derivations,

i.e., hierarchic differentiations, of keys can be inplenented within an
Installation. The schematic diagramof Fig. 14 (which corresponds to the

Figs. 8 d |l ust di- C with't o] )at t dwitht
bosi 11 one p1I the' HiRF BA Sord Fispibradties oiiin gmpien rlsiroms. wih dfercht ng.
SCtZ eps Bl = B%omﬁ&ati&% of bltogﬁngl&ﬁgé BY an@088MES g tﬁeog&jg(%f tpgﬁﬁor% Plare 2N

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;



Defined with this are two i ndependent market areas M, M2 Wth three,
resp., two derivations. The key S3, e.g., opens the cylindgispdloomad Z3. 6
Oct ober 2004 -13 Fig. 15 illustrates onl_yﬁéqne bore pattern L wth bl ocking
code over two positions P1=L11 and P2=L1I0 wi th bl ocking steps-Bl, B2, B3
and with coding steps Cl, C2. Defined with this are four. i ndependent market
areas ML to M4 Each with three derivations. The key Sllabc opens, e.g.,
the cylinders Zlla, Z1 1b, Z1 1c. A . Fig. 16 illustrates a bore pattern.L
with two positions Pl1=L11 and P2=L10 wi th bl ocki ng code Bl, B2, B3 and
coding steps L11 = C1 and L10 = C1, whereby with the bl ocking steps wthin
a market area five derivations are created. 1.e., key Sllabcde opens the
five cylinders Zlla to Zile and the key S 11 a only opens the cylinder Z11

a Fig 17 | FgsbiakamaboKambse thidn00hin SNEIRAYHL 8ethosattho hovever

in two rows of tunbler pins A, positio are c Wth c1,
while with tikd=bLbtkndB stidfis B1, B2, B3 of the bl ocking grooves three

i ndependent rarket greas ML, M2 and M3 are defined. The key Sl1 only opens
the cylinder ¥2h blegkipgstepBEr32. B3 and S3 only opens Z3. Fig. 18 illustrates

an organi zat iaﬂﬁ'vﬂ%c%@ﬁlgls?e%léidlgciyswm I n accordance WI th the

Defined with this are four independent market areas M1 to M4
Each with three derivations.

The key S11abc opens, e.g., the cylinders Z11a, Z11b, Z11c.

*

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



I nvention with security reversible keys in a hierarchic schematic di agram
The -14 6 Cctober 2004 system owner SS (e.g., a manufacturg @gtogﬁwy)
represents the highest hierarchic |evel,jmhich defines and authorizes the
mar ket areas M = ML, M2, etc., whereby a narket area, e.g., can be a
country or a general distributor. In the market areas, further parts of
areas Mm are defined and separated, e.g., for different distributors or
installations within this area. A further level Mm.i, e.g., can define

i ndi vi dual qbj tects tyﬁs i s defined the codings of the areas G and &.
Fig. 19 scheﬁﬁ POFVRETINY (fofr & fuagutac Hﬁ%ﬂf@@mﬁm@pﬁ%pmahq bighks$yhierafchic

system in aqgaldames b ieadfeAl il MBONEACT Y 100 SLebs Hy ar eas

G on the key and w th the nmanu actu e varla
principl e t henarketuirest eigi, vgn Hhe avichimtryedrci Q@eﬁé‘%ﬁﬁb@ﬂ‘or Hi e ﬁx'éh(tey sl akes

pl ace on | ower |evels, respectlvely, decentralized. The vari abl es and
security el erférher Darnof aees Maei arpde n@d\ﬂadlsomafad@g far dﬁdictenMsmbetors or
correspondi n%@ﬂ#f a§:t u‘ﬁm ste ) H| e, are alsqg indicated in
the table. Re® ’tsu?‘ g of““&’@&s‘ ila fider S2pfleting dudiyidgyal
system wi th abjdcRashistivBefiRd Sth@éodl% st the first area on
the keys is rranuf actlurledelre?g con roqu’“%%[‘:é frgoj;l zed at a central

pl ace of manufacture Hl and the coding Codl of the keys of. the second
area & and the equipping of the cylinders with corresponding pins can
subsequent | y Big¥ pehsamtigally ilustrates pemprufaciung weethod forTheysnefnafsagenrinng

can take pla res | fferent Iac wher eby
first vari abfigc:sdr%ar?% "Llﬁﬁﬁltehﬁ@el\rl){g'1 %Eglﬁg? (r)rfanaf)afzﬂrglgls%p I% Fast ﬁ’@é‘e@l‘“‘ér e
manuf act ur ed with the mhfa@hué@eﬁﬁabm VANd (RIAREAGE O prinkRid ﬁﬁ'rﬁéndfé d;?goho""er
degree of difficulty of the area G are manufactured decentralize

| ocal | y. 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



The manufacturing of the keys can also take place in three steps, whereby
first the first area @ wth variables Vi of the highest glaghgs Rfoa
difficulty is manufactured centrally : Hlj51thereupon a further—area Gl/2
with variables with a | ower degree of -15 6 Cctober 2004 difficulty is
manuf actured regionally : 'H1/2 and finally the coding G with the |owest
degree of difficulty of the area & is manufactured |ocally at the place of
use.: H2. In a further devel opnent of the system the nmanufacturing of the

G | - ¥ h
mant act ur ng G SarL AR aRa R Bed R e Bl e 0ol 31 vid e
checked from tibges @Bpredlor HFfBkIPSE BS are(awis%ﬁ@ﬁ‘ﬁ&%ﬁr)ed I aﬂg af {ﬁ% pRAcE o ?lé%?

accordance with the rnvention and the nanufacturing
differentiati df.of market areas and parts of market areas as vveII as a

rapid | ocal [Ia tﬁturln are, made possible. Wthin the framework of this
descri ption, PofF el Rt oh Ahs W%r@emfactwngyof the Rireae Giili @nsalsan

space x Key a Zi Cadi n 03|t|ons R L

Ri ght - hand - )f ef Pﬁﬁ ﬁéclie g@%aeléggt t@%ﬁgﬁ%&t tbﬁs g 18 PROETRTH A Edi ng
positions Al aGo@tagiomyet” Riah be\WBniEbllegoser cbédk@&'f?&n%@%ntr@ 18R $s

st eps

(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



BC Bl ocki ng code BN Bl ocking groove BZ Bl ocking tunbler pin BG Bl ocking
counter pin BZ + BG Pair of blocking tunbler pins, pair ofg gbgﬁg}%g)b‘lpi ns ,
b Length of BZ + BG -16 db Distance fromBN to 10 tb Depth of BN bb Wdth
of BN tc Depth of the coding steps G dl, d2, d3 D aneters Codl Basic

codi ng Cod2 Second (different) coding KF Control face KS Control pin M-
Mar ket areas MM Parts of market areas SS System owner aut Authori zation
H1, H2 Manufacturing steps HS Degree of manufacturing difficulty Gl, &
Areas on S Vi Variables, security .elements 5 Central bisecting plane of S 6
Bevelled tip of°S, |ead-i nﬁ’fs%‘éeﬁp@l\“@ 10

tb Depth of BN

bb Width of BN
tc Depth of the coding steps Ci

- d1,d2, 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



7 Surface of S 9 Shear line in Z 10 Cylinder housing 11, 12 Supporting
surfaces at tunbler pins 15 Bevelled face at tunbler pins 21 - 23 Various
shapes of tunbler pins 23 Flat pin 6 October 2004 6 Cctober 2004 -17

CLAI M5 Security reversible-key with at |east three coding pin rows (A, A2,
A3), which are also located on the flat sides of the key (S%SOW%hh:§@4
assigned cylinder (Z) with pin rows of pairs of tunbler pins “E8A%i<ti'ng
of tunbler pins and counter pins at they coding positions of the coding pin
rows of a given bore pattern, characterized in that the key has a bl ocking
groove BN, which runs parallel to thﬁngw axis (x) fromthe tip of the key
to at least the first coding positio §) of a coding pin row on the
key, that the bl ocking groove has a coded bl ocking depth (Bl1, B2, B3), that

in the asgsi ey ke | t O%L,insg SA4 i (,ﬁé-kﬁja
pair of IS'bI %’E‘?ﬁgy? %‘anglgﬂe)}@%%gﬁgio??ieeg%ﬂ;ﬁgléﬁg&?%%t%lgl I oc%rﬂ(r%giﬂL ig’r%o je W th
a bl ocking arertsodocgtied oBZhartit aides i ehelkely K8)) okitingn assignet cylindeBE) with

provi ded., so that the bl ocki.ng counter pin_inpjhges on the cylinder
Poust ng. ( 10/ FORRET BRist BF RERGPORTS SCusicHibk SGBBRPBAGISHATM PR P Ltbehe

e L L
tunmbl er pin BZ withix thh&ephbackblgkipugrtbeve BN wlteH alnks patailgl towbeikes aikis @
from the tip of the key to at least the first coding position (P1) of a coding pin row
on the key,
that the blocking groove has a coded blocking depth (B, B2, B3),
that in 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.



of the key at the first coding position (P1l) on the key is also utilized as
a coding tunbler pin with coding steps (O, C, C3, C4) wth respect to
the turning of the cylinder. 2. Key in accordance with claim1,
characterized in that at |east four rows of tunbler pins (Al - Ad) are
provided. 3. Key in accordance with claim1l, characterized in _that at |east
two different codings (Codl, Cod2) are provided. 6 October 206¥tabeg2004 ey
in accordance with claim1, charactefgzed in that coding positions (Pi)
fromtw different bore patterns (R L) are provided. 5. Key in accordance
with claim1l1, characterized by a bl ocking groove, which runs to at | east

the firs# t wieyddiangomdesiet withslafill, cRjacktizbd th MRF Yoding Ebsiﬁf)nﬁ(Pi? adhE P N
row (A2) and by bl ocking tunbl er pins BzZl, BZ2 and bl ocki ng counter pins
BGL, B& cor F’é’ﬁ%ﬁ%p El%@mcsﬁgsb) @edrowidesbsi ti ons, with coded step depths of
these at |least two coding positions at the very front. 6. Key in accordance
with claimb5, characterized in that the bl ocking groove has at |east two
differently shaped sectors BN1, BN2. 7. Key in accordance with claiml1,

char act e zeg dyn jf hitle ok i opv ver re.than one
codi ng positi ognémd v\/r(l)ergnl:)({/é| ?ﬁgﬁ gtg%ﬁ% ?’t %yag%&ﬁgéd gqyoc?ki%g%c Peo¥ ¥ T érmai ns
the same fromhierypeso bt teast(thé firstawioheodigx bogiiest (PANPEP) theqfer?ﬁbﬁt sraller.
8. Key in accordance with_ claim1, characterized in that the bl ocking

groove ext eROUNGPH 19 (a2} Hhbyobleckisgitwgblss ginsi Bl R amdbebkingeuniedt h

bb) of the i r I i he same from one.position (P to the
gex% DOSI t i ORH(S%LQ?GQ ézgﬁ\séﬁasor?,gpfgetrgihése co%mg positions, Wlthpcoﬁe step d%pt}u)s of

these at least two coding positions at the very front.

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.



9. Key in accordance with claim11, 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 Cctober 2004 -19-
10. Key in accordance with claim 1, characterized in that as an additional
security elenent at the tip of the key a rising control facefﬁﬁ iF gﬁﬁated,
whi ch pushes an assigned control pin KS out of the way, where VO

control pin KS prevents the insertion_ph. a key without a control face KF.
11. Key in accordance with claim 10, characterized in that the control pin
KS is i Hpl drshimegcerdancerwidh cloim 1¢ Q@)ractvmedhndmﬂas amﬂ@lltignai aequries eleutenh

flank contral w codin accor danc
with claim f 1% P B IS 4 Rng Ratrol B0 KOG ’é %tﬁi}r waﬁd%usﬂ%%@é%lgw s
(A2) the foldsg n

second codi ndé) %pﬁiﬁsﬁ%g{[lﬁ%%ﬁ& %@ﬁﬁ?g dsl@gta%t?nglbg}ﬁ ?wvg glgeﬁltn ?c{ﬁ ace
(KF) and cortkeylwigiont £ E@)traddacee{F. as fl ank control by neans of a flat pin
(23). 13. Locking systemw th security reversible keys for |ocking systens
with at |least three coding pin rows (A, A2, A3), which are aI so | ocated

on the f{]atgg qﬁsa&é{ﬁaﬂge Kﬁﬁ? Sandr 19! tcﬁaﬂét%*ﬂ?c? ?T%Ct%f e LEnita) ‘(’)"‘u%{S 4N

rows of pairs consrstin I'8F pins AN pi ns

at the codi ngaplmaitéd ans ﬂit pmgd:zszpnwb@headdﬁtdnanﬁ oaﬂﬂ:svmiﬂh fltnit @asttolt #0a
additional security elenents, characterized in that at | east two areas on

the keys ar elarg¥f¢ millieg €92.n a first area GL at |east two additional
security elenents wth a higher degree of manufacturing difficulty are
provided and in the second area & a nore sinple basic coding (Codl) is

provi dedj2. Key in accordance with claim 1, characterized in that in a coding pin row of
tumbler pins (A2) the following security elements are located: Blocking code
(BC), second coding (Cod2), insertion blocking 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



and whereby with the first area Gl an unequi vocal segnentation into

i ndependent market areas (M, M2,...) on the key is defined and whereby the
first area GL as an additional security elenent has a bl ocking code (BC),
i.e., the keys have a bl ocking groove BN, which runs parallel to the axis

of the key (x) fromthe tip of the key to at |east the first
2004 -20 coding position (P1l) of a coding pin row on the key, 66%(% @@ﬁ' i ng

groove has a coded blocking depth ,.(Bj. B2, B3), in the assigned cylinder
at least at the rearnost coding position (P1l) a pair of blocking tunbler
pins with a blocking tunbler pin BZ and an extended bl ocking counter pin
BG cor r espordiding positide(Ri) of kicodingrminvewy BN the key,phebladkihg goovdibds 4 fwled

bl Ki G th ylind h (10 f th

bl ocki g o i o s I IED, T e posiabed Pder Ablcag g s BHmes colos  of
k ith f

bl ooti g tulptiBaNbL) EbAPLE KIGEEER Dl b PR Yoddn hATKRD pBY HA'EndRH" ©

bl ocki ng C@xtﬂlﬂedmlocﬁﬁgaédmﬁeﬁ b BG eptregpondingt ﬂmethleemo@m n%fg@odverBN gredi ng

p05|t|on(P1% n the is also utilized as a coding ler pin with
codi ng st epPredified, s th@St 3@4?01%{38 rPOUPE‘é”pRéEtB@oIWIHég@%pHﬂHQ %‘ﬂmﬂﬁ%h@y&ngder

14. Locking (?%hfﬁﬁe‘: lﬂlo?%ﬁg ﬁ?@é\fé"}xs Wot B?ﬁ:’ éﬂd@gﬁ?ﬁng% gfo% ?fEécétﬁ%)feﬂa IIHQ&IHO%S

security el rst area con

i nsertion blocﬁcekikag wiyh rmansuffufieralyc deéy (bﬂodkaige fg('dﬁﬁl)e anlbbﬁeck%y RdpAR of
assi gned con& ?%npl n (KS).in the cylinder | ank control by neans of a
flat tunbl ePlofking buyblgrping, ‘H}%WIQPWQY(?B@@((CB@% amblerpig B4 avith i, led@REng

systemin a i e e

ol eas " di 11 GOIRER BEFRY Mbadh8 dRclon PRV RSB LARS pBibidr Bl e

accor dance \deylis alsaimilizad achagoddigetuntder pin witkicodingl seait(C1,hCBECS Ty Mtbi
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.



el enents are provided in the first area GL. 17. Locking systemin
accordance with claim 13, characterized in that as security elenents a
second coding (Cod2) with a narrow mlling is provided. 6 Cctober 2004 -21
18. Locking systemin accordance with claim13, characterized in that all
security elenments of the area G are affixed in one coding pé()@ rﬁw ).
19. Method for the manufacturing of keys and cylinders of a | ki Sr tem
with at |least two areas (G, @) on the_keys (S) in accordance with claim
13, characterized in that first in the first area @ on the keys at |east
two additional security elements wth a higher degree of manufacturing

di fficul 1§ drekmgogstemdniancdrdahcegvith tbine kB ncharavedized in #hat &l bdcoglst slgmenigove
BN on t he k% re uf act&_urgd, or are controlled and authorized in a
central pl ac¥ (B¢ asea il fase eifxed iene cofing PHIHOWAADr war ds a basic coding
(Codl) of the keys in the second area & is manufactured and the equi pping
of the cylinders with corresponding pins is carried out decentralized at a
| ocal representative (H2). 20. Method in accordance-with claim19,
charactefgz ! t i t.akes ;.4 i - st.eps,
and at diI%'f gﬁgﬂ{b({ @é??mmaﬂ{érﬁgw f}%sstﬁ@a ilg‘@legsggf %ﬁq?a&#? %E{S"L?@ﬁ?eért
degree of diledstcwbtayedsHGI, GR) bhehakem (S) ianecordmbeawith icBimal3, ahatidtdrided

| ocation and sHbs uen&%y variables with a | ower degree of difficulty of
the area G2 ndpa fingh iy heifirsearcaddam theikeya gt last yrapdditional ssewiirelomputs- 22

21. Method iy: Otfl}12 ' Qe SR j y1r . :
manuf act uri n"gltﬁgfchq %%Qﬁ’g&ég ta %Jlslﬂ%‘frﬂéégg in ap ﬁ?%ﬁ%k@%?é@%@%é q\?ﬁ%g?%%
first the fiacsle, aeea blacking ghootar Babbeshd ¥ey aeé nidi@ fiitghss or degreeatoiled
difficulty is manufactured centrally
and authorized 1n a central placé of manufacture (H1), and that afterwards a basic
coding (Codl) of the keys 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.



(H1), thereupon a further area (GL/2) with variables with a | ower degree of
difficulty is manufactured regionally (H/2) and finally the coding with
the |owest degree of difficulty of the area & is manufactured 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 ée ber 2004
controlled and authorized in a central place of nanuf acture? F§6 Bru% I's
carried out decentralized, whereby thespanufacturing programes and the
aut hori zation (aut) for this are controlled and checked froma central

| ocation SS (system owner). ABSTRACT The security reversible key with an
assi gned2tyMaethied i dasrdanot owkhnglagnob,e cRBNavetibed incthdedhb| makifagtugiept h
(B1, B2, B3), which runs parallel to the axis of the ke gxg fromthe tip
of the key Pbthe Neyadpkesnplace gy at deishghissssteporwhereby ofirsh thedinsy apsan Glow

of tunbler pins. . £, N : SSé l. ] | gast . at. the
rearnost co ﬂtﬁgvﬁg@ﬁ%ﬁ ggl)(ggf%&eélgﬂﬁgtl ?Q%F gb&og@g‘@ﬁf&wgfﬁuf%tﬂ‘?% centratlly
correspondi (1Y, othiehepinog kiufthed r ooy (B \Wiith @aBhbleli wah 4 Uubhleerddprée B and
an extended bl ocking counter pin BG are provided, whereby the bl ocking
count er pi nditicilipi Wgemnyfactiredcragionmly KEY2) nand 1o)allyi the eding okithgthe
groove is jnsuffjciently.deenp and wth this.the c | e i nsertion of a
key with aniq%egtf(#egﬁqeeﬂ Idﬁ'(e‘fgg% © bF&Eﬁeﬁg&Br%Wéﬂil@gﬁﬁf‘aiﬁ%ﬁ@ya’i the place of
bl ocki ng tumé@!icﬂioﬂs(mﬁi mul t aneously the blocking tunbler pin BZ with the
counter pin BG at the position (P1l) also serves as coding tunbler pin. In
the case of the locking systemw th security reversible keys for | ocking
installations at |east two areas are defined, whereby in a first area G
sever al dilidip I S QVAY-Y 2K ign and in
Fhe Secoa B L e R O e 11 1o
area Gl, anofintbguareec@ll 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).



segnentation into i ndependent market areas (M, M2, MB) is defined and with
this a world- wide unique | ocking systemw th enhanced security and
applicability is created. (Figure 2)

6 October 2004
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ABSTRACT

The security reversible key with an assigned cylinder Z has a blocking groove BN with a
coded blocking depth (Bl, B2, B3), which runs parallel to the axis of the key (x) from the
tip of the key to at least the first coding position (P1) of a coding pin row of tumbler pins
(A2) on the key. In 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 are provided, whereby the
blocking counter pin BG impinges on the cylinder housing (10), if the blocking groove is
insufficiently deep and with this the complete insertion of a key with an insufficiently deep
blocking groove is blocked by the pair of blocking tumbler pins. Simultaneously the
blocking tumbler pin BZ with the counter pin BG at the position (P1) also serves as
coding tumbler pin. In the case of the locking system with security reversible keys for
locking installations at least two areas are defined, whereby in a first area Gl several
additional security elements and a blocking code function and in the second area G2 a
more simple basic coding are provided. With the first area Gl, an unequivocal
segmentation into independent market areas (M1, M2, M3) is defined and with this a world-

wide unique locking system with enhanced security and applicability is created.

(Figure 2)



