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Lock Cylinder and key, as well as key blank witn matched security device.
The invention is in the filed of security technology and relates to .a
security device which, in interplay with a lock cylinder and its key or ke
bl ank according to the preanble of claim1 makes illegal copying %§553$F1€§—];>
of keys nore difficult. Legal protective neasures nmaking the copyi

keys illegal and practical protective neasures mnmaking copying very
difficult are used against the forging of-keys. Wth respect to the
practical nmeasures, a distinction can be made between those bringing about
conceal nent or secrechogkdCyhinderhantd kelys msnwiedd: ase kby fbTamk. In the
| atter case the man chnmat ched]ISeauniity devieces | of tThe
mechani cal conditions, that only appropriately equi pped key copiers or
forgers can ca¥R® bﬂYeﬁﬁheﬂaéFuﬁ@.t&&ﬂﬁh&ﬂﬂ(ﬂﬁ;ﬂﬁcqntﬁxaEﬁ@thIQQYsandn

order to proviggl#tesaebi aakeBueieyl HeRicHWHIHD) SR Antdi P4FSEDEn
i nvention i s hﬂﬂ%%vgxi§ga§§tgg§tE na%ﬁgpg&y%%a%n t he g§§§§g %@gdﬁ; gﬂa on
t he key, whic e e n ct+ar qg\%"kc : ?s
mat chi ng key Ipredmbbecosi éladml 0. nikies A1dgad icopdlne bPyEdFgingVest i on
given in the'qa%%$Q$8£%SangEéﬁgFOf t he i ndependent clainms. According to

i NV hére i's

t he present i'on dvi ded a key blank with bl ade and bow for
producing a flat key for a | ock cylinder consisting of a rotor and a stator

with radially ' a J ' faces
(SF, SFN) are ]_?r;ér%%jl] ed?Eaﬁew?kc'ﬁéei_ﬁtb g%h‘r% lr%olirﬁ%?%g{dt i%gl%ofd %{@yﬁﬁ%@étpmrds
the bow and whttiegadbpand: Brafticalcprotectivie measwres making peepyind to
' very difficult are used against the forging of keys.

With respect to the practical measures, a distinction can
be made between those bringing about concealment or
- secrecy and those which make manufacture difficult. In
the latter case the manufacture is made so difficult as a
result of the mechanical conditions, that only
appropriately equipped key copiers or forgéfs caﬁ'carry
out manufacture. Combinations of these groups exist in
order to provide a practical protection.
The problem of the present invention is to give a
‘constructional measure in the lock cylinder and on the
key, which not only make the manufacture of key copies,
but also a matching key blank more difficult. (W

This problem is solved by the invention given in the
characterising part of the independent claims.

According to the present invention there is provided a
key blank with blade and bow for producing a flat key for
a lock cylinder consisting of a rotor and a stator with
radially arranged tumbler pins, characterised, in that
control faces (SF, SFy) are provided, which extend from
the tip of the key blade towards the bow and which
cooperate with a control pin in the cylihder provided to



-1A- allow operations of the |l ock, said control pin being independent of

.the tunbl ers pins. An enbodi nent of the invention will now be described by
way of exanple with reference to the acconpanying illustrative draw ngs
whi c/show. - Fig. 1 Part of a key Swith a depression for a control pin

in the narrow side and a conventional tunbler pin on the flat side. Fig.2
An exenplified control pin Kwith a side or flank coding F, in which the
pin di aneter and |l ength and al so the contact, or nounting faces [err] and
[err] are used for coding purposes. -2- g. 3 a depression for a
control pinin key, showtng in.exem . plified.manner _one_contraql pin on

t he contact fd%gl?gr??eﬁﬂgﬁgﬁﬁtﬁgréﬁgn}BSk'pﬁﬁlgﬁcPﬁgregnpéﬁtEF?%EP[err],
the third pi n badependenhvefit thaatunbierepipsa and which is not affected by
this constructional neasure. Fig. 4 t he cross-section IV-1V of fig. 3.
Fig. 5 the cross-section V-V of fig. 3., Fig.,_6 anot her enbodi nent or
use of side co¥rgmbeRimgnEnof bheuiBventiop Wi lar BoWhbendegrerided &ye does

and the other wo@esofoéxampléokitherdearensebofostesactoipaniingnd 7B,
based on fig. s control Lnﬁ gggre55|on sides together with
h :

3, ., tunpbl er pi
t hose which dolkB?skBﬁF}Sg 55%W§P9§sw te ¥Wpiessi on shown. Fig. 8 a
"poor" key copy in conjunction with a tunbler pin contro- ling the
depression siq§§g. 1

Part of a key S with a depression for a control
pin in the narrow side and a conventional
tumbler pin on the flat side.

Fig.2 An exemplified control pin K with a side or
flank coding F, in which the pin diameter and
length and also the contact or mounting faces
0, and 0, are used for coding purposes.

N\



Fig. 9 a conventional tunbler pin inserted in a side-coded -dep- ression.
Fig. 10 A B, based on fig. 6, a control pin inserted in the side- .coded
depressi on and anot her such pin wh2ch is not inserted and serves as a .
sinking barrier. Fig. 11 in cross-section a first lock cylinder wi'th tmg)
tunbl er rows and inserted key, as well as a control pin on the flat side, ”
whi chFi@ooper ateedeptassionrfiorok dancesl afint ke & &gyp| BWKing-iig elen— |
Cross-section a; yid int Bn 3¢ ¢ kefadeO0s 4 r]. as wel

as a control pp?ﬁfg%)?ﬁg%%g?gs%dgggg%oﬁggrgrtliér?i:s'\‘/;\n&kut?ét he o_nir ot_{l%!rfaces of the
key blank.  angthen gonympd aixep BherrensarsiieGet&p Fhe fidRdaPiflay that the
control faces yeQhg AN@oRVertRbfaL FAbbDer ?iiﬂsarﬂt whih tispnanta€fedded key bl ade.
Figs. 13B, 13C and 13D an enbodi_nent of a key blank constructed in such a-
way that the d8nthid cpagigucEitnadnBeRFUT®pre control pins at the tip enter

t he key bl ade and extend over a code depression. ‘Figs. 14A, 14B and 14C a
secong. key bl-ank constructed {.n.such a way that the . control faces for one
or # c%ntr ep‘i"ﬁf?sé'i?%ﬁ’rﬂnoi/‘g’rﬁtﬁ ﬁéy %1 ade and pass through the code
depressions. Figs. 15A, 15B and 15C a third key blank constructed in such a
way that the ntrol faces fog_.seyeral gontrol pins extend over the key

bl ade léddgsi Fa?fé’gﬁsf?/c l\ﬂBof:ovrs]#oflgﬁi %s sense the control faces at
different points. Figs. 16A, 16B, 16C and 16D a fourth key bl ank derived
fromgt.he yari - i t Lg. A . AL Mm i:S I er wll any
“key blitlgn'kgbe Sggﬁ%egggégbggtt%e%gcoufrllg% ?/JB%\??%%]S ;’?‘n&% :Eg?:k&glgl_i nder now
oni y cooper at dewi pinsspeeishown kathepeehloge deesyapddiber ogfien APes neasure the

Copyi ng procesyeUsintgo® h@PYepression sides.

Figs. 7A and 7B, based Qn”fig, 3, tumbler pinslcontrolling depression
sides together with-those which do not control the sides

of the depression shown.

Fig. 8 a "poor” key copy in conjunction with a tumbler pin contro-

ling the depression sides.

Fig. 9 a conventional tumbler pin inserted in a side—coded dep~—

ression.

Fig. 10 A,B, based on fig. 6, a control pin inserted in'the'side-.
' coded depression and another such pin which is not inserted

and serves as a sinking barrier.

Fig. 11 in cross—section a first lock cylinder with two tumbler
 rows and inserted key; as well as a control pin on the flat

side, which cooperétes with control faces of the key blank.

Fig. 12 in cross—section a second lock cylinder with four tumbler
' rows aad-inserted—kes, as well as a control pin on the flat
side cooperating with the control faces of the key blank.



ing machine is made nore difficult and it is necessary to use a part-

si cul ar bl ank, which cannot be readily acquired. The forging of a key from
a blank:which "fits" with regards to the key channel is no |onger possible,
becayege t he bl ank cooperating with the security devi- ces has speci al
control faces provided at the tine of %ts manuf acture and which only
cooperate with specific control pins. Tn conjunction with the security
devices in the lock cylinder reference is nmade to Swiss patent application

3184/88. pf @BES%”{‘J:)V bilad c%ﬂ?%‘%‘:hé :]'?xgsﬁ’ékp%e?:éy "G (RS cdflirol Nuces

production of a ske et on | OWM ng oOr” scanni ng pr ocess &ocutti ng
stylus of cutter, IQF tapener mrar@m;ﬁ?l tias catpithg stigngntsar the kegobladgatt ern”.
-4- This cutting stylus, i.e. a mlling cutter, the depressions are nmade in

the blank_jn the mapper .in which they are fol | owed by the copy| ng machi ne
det ect or B8t htSBeey 34 é“Sel%pP%cFmb°1l¥F'°Pﬁe°%ésEebf lﬁﬂgthnﬁﬁk‘? atgdsifst ens, it

is merely a quest isg¢h @f way@hlkeytHearomtrod £RRECESE Qe Vbt I&oiae dRRtFolkeepi ng

the tunbler pin in the o eni_n 03|t|on neans ,of a single cuttin
styl us di ffePent REYS B t&g HrET W5 key %flﬁ g $EYeNd; AYer 8 6% ®advant agg

for the-manuf actuﬂeprasbxdne.y copi es that he does not have to reset and

adj ust the copying machine for each individual key brand. This al so nmakes
it possible for himto produce high-quality key copies with only relatively
unqual i f i Bigspetsd,stéhand 14€ narsecpaddeydblank constiuoted) ibesushpaedywi t h hi gh

expenditure, becaygg the d2ebl fafed Forogid!Btidte WBM 1 Blnd Extilg! NI | ©

for a few or evenasmg Is there orecear eys wth such a
securl ty feature @BRR & Gf‘fe@r iﬁﬁ%a&i fesscidirogebttdet FQﬁF dgeressionmaut -

hari zed forging than keys wi thout this nmeasure. This neasure consists of
th const uctlosﬂ3 {éﬂ]one or.nore _ ad |t|onal and/or existing tunbler pins to

form cont S ot £p%1 135 g2 Fhind i3y blako corptrachedh dnnsughyavadey

depressi on, whi chthsthnhé dvattehdiabys FobUseveral control pins extend over
the key blade and simultaneously two control pins sense
the control faces at different points.

Figs. 16A, 16B, 16C and 16D a fourth key blank derived from the vari-
ant according to fig. 15.

The aim is that no longer will any key blank be usable, because the
security devices in the lock cylinder now only cooperate with specific key
blanks. As a result of this measure the copying process using a copy-
ing machine is made more difficult and it is necessary to use a part-
icular blank, which cannot be readily acquired. The forging of a

key from a blank which "fits" with regards to the key channel is no
longer possible, because the blank cooperating with the security devi-
ces has special control faces provided at the time of its manufacture
and which only cooperate with specific control pins. In conjunction
with the security devices in the lock cylinder reference is made to
Swiss patent application 3184/88.

The presently used copy milling process requires for the production
of a skeleton key in the following or scanning process a cutting stylus
or cutter, with which are cut the depressions of the "hole pattern”.



ated by the detector/cutting stylus, as well as in the construction of
control faces on the key bl ank, which cooperate with the control pins and
whi ch do not have to be made in connection with the coding mlling and can

i nstead be provided during the manufacture of the blank and are present ™
the key blank. Wth respect to the eo&struction of such depressions
corresponding with control pins reference is nade to the Applicant's

earlier patented process according to Swi ss-Patent 591 618. Either the

copyi ng cutbingnstyluset ik abhbllipgf wititew, tthe dcgnesss¢ua1arq made manner in
whi ch 1 i ! B4 3R ORS BhtadrOkn \iHiBhNheyOked 018604 BY "@; st not be -

abl e to produce e depression 1 n the way necessary f ely

sati sf aB2gHpecirtiestenPn the keynronhe periedqui In thefizse of mpst ag i on of

the copyysi@mERCit B8 deérellhCa YRAEsELdrC WEBEHRKES - havm%rh 4Bprdsasen Gfithhe. B
proposed constructional %sliere it is no |longer t dept h_fol | ow ng, :but
i nst ead® L PEAFIPLRS Ty CHRD LR PHL IRcths gRETHNE ROFAEIgRe| ShYE: BY de

]1: ol | owi m.}jw of cahgle r.faeftmgt bgym& Hﬂﬂfmgﬁfl?éyhiﬁrdid“st am?ebewﬁ?ﬁ t\é\o th
acing s S SIO or suc e oW e de

but a?s'ﬁ ’tcﬁ' gf%ﬁshgﬁ) ﬂ’épﬁ' YBBTIge Egro%' a'-"r‘FFee’gﬂﬁﬁﬁ perfolrom ng
t he si dehateheidupes( not dvasiertd vedet famleaﬂjustethd ci:pnmgamactrﬁnleeforpl n Z not
control Lgahglasngﬁiaac Bladd’® Hlle3:80%aPEL & ng{aésg%,}saféreﬂlﬁ frol pin K

e
must di nensi esp ond to a conventiona n~and nmust in the
Vi ci ni t pragiuce Hetsénemlutmeem&vnxqmmnbm@zarglashm nwadiiﬁinﬂa per—di amet er .

The s deodd. NGk nbnClieflyad KBy Eh1al bty p"cdieg WER GletdieRpeitiiife 97 VoS 2

di anet er -vari abl e, coded folldw ng scanni ng area

t wo- di nRFEUSA the Besetding ank aﬂmme%m!}d tfh"é be orthvhile foer], T2, T3 g

etc., ifewor eviml a0sinklehkdyle 3t d@ ea@&?oré Qﬂre]ar tlﬁttckeyéf‘/ﬂ'zﬁﬁ' sughVery
senS|t|ve to.-fhe _hitherto "VO|¥ﬁ1{j ch a depression is nmade

with a %lﬁeFPﬁbtystfﬁ?%eo?""?]a@nBS |“‘3ﬁ%t¥§' 5?'&?%\/85%5@%%@@#?@% HB2¥tank
unti | nwdﬂhieﬂgfdcrlglﬁéh:)haﬁcwg efthultht s fgddure.

This measure consists of the dons;ruction of oﬁe or more additional
and/or existing tumbler:pins:to form control pinéjcont:olling a further
code correépbndihg to a key depression; wh;ch cannot be readily simul-
ated by the detector/cutting stylus, as well as in the construction

of control faces on the key blank, which cooperate kith the control
pins and which do'not have.to be made inléonnection'with the-coding
milling and can instead be provided during.the manufacture of the
blank and are pfesent in the key blaﬁk.

With respect to the construction of such depressions corresponding with L
control pins reference is made to the Appllcant s earlier patented |
process accordlng to SWISS Patent 591 618. '

Either the copying detecto:'must noﬁ be able to fdliow the depression
in the manner in which it would be nécessary fofgforging, or the cutting
stylus must not be able to produce the depression in the way necessary
for a completely satisfactory operation. The minimum_ﬁrerequisite must
be an adaptation of the coﬁying machine to the new circumstances.




‘to the height steps. ‘Atunbler pin which is only unidinensionally coded

W I'l, when carefully guided fromits own bore, sink into the unmatching
depress:on and at the correct depth will release the shear |ine. However,
wi t hia t wo- di mensi onal coding the correct setting in the direction of the
tunbl er di splacenent, i.e. the one d|n§£5|on In such a way that the shear
line could be released, will no | onger "be successful unless sinultaneous
mat chi ng exists with respect to the side spacing, i.e. the other dinension.

The contrgl RbNS k0P Eha! ﬁr%gga %ﬁﬁgtﬁcﬁ&gg aLa%a%e%% wqdagnf yWni ch

have no direct associatio n ich are
associ at ethendepth fellawingo| busi fngteadta @ﬁde‘lﬁﬂl ovingn of tthet depressiemnnot be

} nserted jxycq @«,E wiﬁwhnﬁ]m@}‘ fﬁl%)bkﬁé‘%?rsé’ﬂnhﬂng%ﬁt?l]tﬂ@ E&IUW?HOUL ncgnt rol

aces coo in e latter, eve S e correc i ng

code. Theg{éés “ﬁ"ﬁJé‘Ftﬁ%ﬁf‘etY%@zﬁl’&%ﬁ? 6? #aee@%s?w thé"‘kéydgan be

][n' ITed. Iside ﬂbﬁftﬁrﬁﬁgﬂn tf oily anz d&bemk.bus alsedthé h&dklexofsm?éprﬁeefonnot
unction gespite the cor code mlling. us, . neans t hi

constr uctf%ﬁgf: w55ur13‘ ﬁ‘é‘ﬁéﬂf Fife PP qrgg%tlsgn&o@ge%wrg n ﬁfﬁe{/\n th the

code m |- It'cngxfﬁeﬂeetwuiemrfnohea kenbbémpin Z nof-coutstoll ing clwtspatnfgaces

al r eady el

oper at 1 orct the [Ehd8d it RAs PO RLRGK EBLICT Fuf RPB tpdlatlAY.

copyi ng resrgespdndi tala comtégmzl ¢umbledi pip @nd|pusy Lnrther viviciity t he key

can €. 0. HPRALIHelr Sticls RV thk slel@hiSsheatt Hidfothlife (ot il decRt S i L OF

w thout a control pin fo w the cod e

pressions I n usual way and the
control pfhe SWﬁ cndingip- ohtgined dyyan offsen ont the G@)ﬁbkﬂ Pimcedichperat es

i ndependegiive¥ £fdibhérerodSriadbae, (dided XV ¥witgabt fé&ﬂnf@’ a®ep] e'Thudho expects
hi s“machi ne to_have a const ant co gl ng capacity sonmewher e_provi ded

with a dei)rt@gs‘PG’ﬁ“ﬂﬂ“ needing i @btaineade| naelE 'i‘l?pflég steps donsTorer abl e

obstacl e Ti} T, etc., in conjunction with the side steps F,, F,, F,, etc.,
which is very sensitive to the hitherto "volume milling", with which

a depression is made with a cutting stylus of random diameter and

was extended in the blank until matching finally occurred with respect
to the height steps. A tumbler pin which is only unidimensionally
coded will, when carefully guided from its own bore, sink into the
unmatching depression and at the correct depth will release the shear
line. However, with a two—~dimensional coding the correct setting

in the direction of the tumbler displacement, i.e. the one dimension
in such a way that the shear line could be released, will no longer

be successful unless simultaneous matchiﬁg exists with respect to

the side spacing, i.e. the other dimension. The control pins cooperate
with special control faces on the key, which have no direct association
with the key coding, but which are only associated with the control

pin function. _This means that a key cannot be inserted into a key
channel of a cylinder with control pins without control faces coopera-
ting with the latter, even if it has the correct opening code. The
key blank must have these control faces before the key can be milled.
If a different "fitting" blank is used, the key still does not function
despite the correct code milling.

Thus, by means of this constructional measure, namely the introduction
of a contreol pin with the code milling to be made on the key blank



two respects, nanely the detection of such a depression and the carry- ing
-out of the correct neasures for obtaining a functioning copy. This nanely
i nvol ves the resetting and adjustnent of his machine, generally for only-a
- single key and which nust not be nore expensive than any ot her not Ny
requiring these additional neasures- @m® addition, all his efforts are in
vain if the key produced does not have the original control faces. For the
| awf ul copi er or key nmanufacturer, who has already manufactured the =
ori gi naandkwith conptrplk fgces ahreadn Rxistingsem dhat kankosnd pirodureds and who

al ways. fing EGfA¥etle d@ff@éaewpé‘reengwei'ﬂé%eam o dhiepyichg Pl ant

allowng a mul'tiple run in the sane operatlon) d who, fromthe
or gani epentiohet @fbeck ofcBakingr eeryingauere ﬁhf@ﬁi'-% ovBe &pdear ge nunber

of keysor QoftngL B8Rl Bithg Fé¥ HroBRsinge iy qaéydwg elge plésefrawet Buafldohtnal
oes not r.epresent cost, factor ntly a

securit
di sgulssglud'%a’\?ﬁ’l Sp HhatpFhe fFup gf?rh(?lﬂ%é?ﬁﬁérof’lf‘h@“can?%ﬂmglIﬁ" E°Ut?r"f unction
With a thenbbde depressisnsiein ebsiusnabiwadyhand able eaﬂural sy, (zﬁicgs s:.tﬂult-O 10)

Cont r ol RARLRY, Fobt 1 FEHR Eaf ot e 1pbpischa taddp BB eRy of Inft i cal Ty

shows aodey S, in whose narrow side there -~ -7- |s a depression of a
control pin K and in whose flat side there is a depression for a tunbler
pin Z. In each of these two depressions is shown an associ ated pin. For

t he corRorothe)peoris quakifiefl ke conier,.divherezpents hisdiachine whbave as a side
codi ng aWcBHsééh% J:@&y’:.ﬁ% é:apaé§ ¥ bl kbe s%ﬂ@%ﬂbéﬁeﬁfd ﬁfa? Wlthdﬁgie%?é&%ﬁ for one

or nore control pins can so be “provi on th L
nat ur alfoy &‘P%(?rpﬁ%@i pPREnod ewogepa?ﬁ%eeam)msmmbke obstacle fnns are

| ocat edtw@nrédiRcBs e BN dhk! ddrett e oft Sk aYddPraskidmand hend Berry- _
correspondi n orﬁrol faces. These_different paraneters of a control pin
are shdRg ¢ w:q the, correct measures for o ta:.n:l.ng a. functioning copy.

This namely involves the resetting and adjustment of his machine,

generally for only a 51ngle key -and which must not be more expensive

than any other not requzrlng these additional measures. In addition,

all his efforts are in vain if the key produced does not have the

original control faces.

For the lawful copier or key manufacturer,_who has already manufactured

the Original key from a key blank with the associated control faces

and who always has ready the necessary copying measures (e.g. . a copying

plant allowing a multiple run in the same operétidn) and who, from _
the organizational standpoint; can sp:ead the extra costs over a large &'4
number of keys to be copied, this measure providing the user with

additional security does not represent an additional cost factor.

Subsequently a discuséion will take place oflthe-measure of the control
pin in conjunction with.a tumbler and ité depression of the lock cyiin—
der (figs. 1 to 10) and subseéuently the measure of the control pin

" in conjunction with the control faces of the key blank (figs. 11 to
14).

Fig. 1 diagrammatically ‘shows a key S_, in whose narrow side there



These paraneters are the steps in the width of the pin, nanely [err] -
[err] (three steps for side followng), the steps in the length f the pin,
namely [err], - [err] (four steps for the depth follow ng) and the two
contdet faces [err] and [err], Whi i can be arranged in a random nanner
relative to the depth st eps, elther the end face or the offset face

f th foll Th th
24 pie s BRRERIE SF £'BRREL TR # Ban Bt Bibe d1ef 0P DBt aiou. Figl 3

shovis dePTessiendeal actumbpes wiibi Zi t Vinoeach bfngiesediwveabieplepsessd on, in which

ther ghéunl BheLsBLig: 'BE&“ “%Prthf ré&&&%l ﬁh%ﬁ‘é alrleQe kh The | ongi t udi nal
depression i s side-co Aewhat P nart ower - tH £ e nor nal
deprid@ersyenal <addag %Sbwem@ard sadyswdinemﬂtéf the dettghF.i tAd s possible to

see walDWerghobd! et &ina¥kbr Z d‘é@i-éébmﬁé fbrr & o&' ?gre:jlzén r%'ig d' ameter cannot
i.on and consequent|y ear |ne SL bl ocked,

sink into.the depres
but F?’H@&SB% pgﬂ?rfjseé QR decblatd sider e§§|¥?rlﬂﬁwltaﬁéys§-r$e peasibieif it was
not tbhehose TinixeHufddumy, wigdter @Jmtﬁ"om KidsS abo b gent Ba i hengh- coded with

res t contact face rr], 1s located on the bottom of the
depgggsﬁltgg %1{]% foﬁr}‘e %F?eb?ta ke h%YFd‘St fPrTeseerdingerantrpk £asear |ine SL, so

that an opening turn is p055|ble The control pin to the far right is also

de i - tive to.the contact face 01, is not placed on
thgtrgﬁ)%]g#%}%ﬁepag%grgg%ésl %ﬁ&n%'gq RIR AI§ FRR &% T38-tfe cont agt face

[ er FPesa\RAEIPELSTS rRreuthe depp$-imodhel wikdeh eufaghe rpn.hhenammyrol pin frees the
shegy 4 iBne th'[-gés @pye nf of .the.depth and on readi ng
Ao Tane T rag ST e skl b Hie ine

- 8- cé" he c | i ndér of the two
cont e Btbs F%e]tmé'or‘efr r Efrus fsaems ffor thieedepht lﬁol:hdéng]:lagd 4 and 5 show

in aivb ¢matwaeegt@ og @Ims {h gd depression in
& dg C fdgﬂpgégsqeoﬁi-%é‘:?g n]f%{y ent ified with

resmaéntglié rtfssla?%ﬁ’()? rhal tﬁ%ﬂ@@'&%ﬁiﬂ’ﬁy gighgr the end face or the otfset

face constituting the reference face for the depth follow1ng process.

Thus, the 24 possibilities of a single pin can be successfully conce-
aled.

Fig. 3 shows this concealment possibility on a longitudinal depression,
in which there are three pins blocking or freeing a shear line SL.

The longitudinal depression is side-coded, i.e. is somewhat narrower
than the normal depression, as used on standard keys. From left to
right it is possible to see a normal tumbler pin Z which, as a result
of its larger diameter cannot sink into the depression and consequently
\~Jeps the shear line SL blocked, but slides over such a side-coded
depression in the same way as if it was not there. The further control
pin K is both depth and length-coded with respect to the contact face
02, is located on the bottom of the depression and for correct length
and thickness frees the shear line SL, so that an opening turn is
possible. The control pin to the far E:géfis'also depth and length-
coded relative to the contact face 01, is not placed on the bottom

of the depression and is instead located on the contact face 01, which
is in turn depth-coded. Here again the control pin frees the shear

line. This gives a 1:1 concealment of the depth code and on reading

[ AT



preci se nmeasurenent, because the shape scarcely differs.  Only the width of

‘the depression varies by a few tenths of a mllimetre, which is not readily
visible to the naked eye. Fig. 4 shows a control pin Kin its corresponding
depression in the key S. The exenplified coding could be [err], i.e. 3 2

paraneters on the sanme control pin angl-whereof there can be one or nore in
a lock cylinder and with respect to which the associated key can have a
correspondi ng nunber of side- coded depre35|ons Fig. 5 shows a control pin
of f er i nguertheqeyMatienti tcbpyiongpoasidile tmestablishathichiefdhectiong coul d be

[err]. .50 %ggef%ces ﬁj RY LererEhdd ‘%gcéofotxhﬁél?ﬁﬁfhldoﬂe SL or to the contact

faces s remal ns conceal ed as a possible reference. For
both control pins of flgs 4 and 5 the side coding zone is identified F,

fig. 2 %98.'{." 'Agaﬂ& s &Jiﬁ&ﬁhféiaipffﬁeaadoldbntfol fpenévﬁodl fmseonaltheode is
obt ai ned

7A and 7B shaow an nbodl ctionin nth
rever sesh@ﬁmﬁed l§1§é§e~°§19&n’di &hefiey +f o (,s(’}ﬁf' | Pl ﬁb‘le-f:f"?eedégfpreﬁ s3e%. ! The \i/ay
' ndW?_IOC Ela:ﬁ Qinig' Fe 3abiEFedd Wilth bespexpl o aedd‘mﬂe&eprfebsiorr dlyaverye to figs. 8
an i

artly sho a I ot,or | ocat tor, the k
chan- n?Fe‘E}rsetH %ﬁ" g\%’i‘b‘ﬁﬁ the share \fnc?ﬁcet dfﬁ%&g B ynaﬂr&r ow65| gg
?ﬁp[ etsﬁ wodth bbotﬁd)gé?‘asiap)vaameb tHyearfesi testh® ofta |n31h=gnﬁtnep0~rmt-'—bd out

a e side-co e 0 I t t d d
b t hols ek TRRE EbEE Mo Rhe kel S0 CPLLOR. Bbua [diek Y piCE 1

nore o non- si de- coded
depr essKotrs 1tlsowlredpondmbeiQNpsm dm the kemh a'ﬂm gzemplddied codit% ol | i ng

t unbl er CFMI;?QI ermt R g cgr’g rge%&aﬁgfﬁgs %gdtgé1§aﬁgrg°§9;°f F48Sarfdl2, - 022. A

further |nK2|sa58 hown and its
cont r ol whereofFtheget hall H@ e@hpac!m#%éésa Lockeyldpdenyppd. FesReSunk into |

tsg' ?hgeg ngt:fc Intr:ll'éeTQQS(;é[&Qgt&“ﬁé'yeéarP'H%eKﬁ-c@réﬁ;ﬁn&ﬂl@@&hﬁeﬂl&edswet-h respect

coded depre551oﬁs. Fig. 5 shows a control p1n offering an equivalent

copying hurdle and its exemplified coding could be. (01,T° Bz) The -

depth coding is related to the shear line SL or to the contact faces

so that the offset remains concealed as a possible reference. For

both control pins of figs. 4 and 5 the side coding zone is identified

F, fig. 2 showing it in hatched form and in it the two—dimensional |

code is obtained. .
Figs. 6, 7A and 7B show an embodiﬁent which, funttioning in the reverse
'manner, uses a tumbler pin for controlling "illegal" sides. The way
in which this is achieved will be explained hereinafter relative to

figs. 8 and 10. . o ' NS

Fig. 6 partly shows a rotor 1 located in a stator 2. In the key chan-
nel of the rotor is shown a key S with two side—coded narrow side
depressions (bottom and top) and their sides 8. It is again pointed:
out that the side—coded depressions can also be located on the key
wide side and there can be one or more of these together with non—
side~coded depressions. Located in the depression;is shown a side-
coded, controlling tumbler pin K2 with the control part F2 and the -
contact faces 012, 022. A further tumbler pin-Kl,:e.g..behind the
pin K2 is also shown and its control part Fl with the contact faces



latter is not freed for an opening turn. For reasons of conpleteness a
counter-tunbler 4 is shown in the stator 2. The tunbler pin KLl is designed
in such ‘a way that its control part Fl is not sunk in to any of the

si de- #éded depressions, e.g. through a dianmeter |larger than the |argest
side spacing. This tunbler pin consequegtly controls the key surface in
such a way that every depr- ession blocks the shear line. Mich as in fig.
3, fig. 7A shows in longitudinal section through the stator 2, rotor 1 and

key S a sipde-6Qd r of pressians, in which [t is al S_passible to
see a reapggi&dfei ggmf?i\é\ir’% sé’?% gérs?@n%?%rresﬁf'?&' K#’? &"R4t'$¥ﬁ‘f ARt to left.
As st at edKil KZ gnp Lawc positinned wiikly. redpectirtiol the pheaKline SL,ptiatwitheh
controls g f a S ¥ 'qhkg rpeloe . T l.er pins K2
to K4 are E%égeg(s)zde% f"icérlésfl \?\n&{ %ﬁe‘."g‘*_‘_“? ge olgl %rrngg%sﬁgﬁi%cé%:t% s(T:O;
B=x) ; K3 (%=%oustey-tumhier—4 Bsshoym iphthe stator Zhdom The row of depressions
associated with this two-di nensional code is shown in fig. 7B, which is in
pl an vi ew, The gfrizgntéﬂa_etched parts are sinking and lifting faces with a
sui tabl e AngItEmgter piniklais sesigpsd ip such aoray Ehat Aas Gestrohmestar e

control fAtes hot sulk fiepbhanfXof e bidedcoled deprdsxisss, @R Lsdrbudne
surface mhi@ﬁ gs étated hcan al so be ai@ontrol face, It is _clear howthe
addi ti onal SR8 TodPREFofhan B8Rt 1aTBent Pidansarcinged This twmRlsryPEBpyYi ng or
f or gi ng noonsegiéitilyutontrAl& ehevkéyh sanfavenin aeiehi & wayCthatoegersEdepi+ Ve t O

undesi red [ on an "unaut hori zed" copying machi ne a
SEORY Dkl M sRL4THY

key is always o not be usable in the associated cylinder.

Al though this still constitutes an obstacle for the | awful owner of a key
to b coped abliseiyes,l &g N7k HoRLOHT 181 duls S Yes the
protective 2 110- rré’\s(asuresg I n cor?n%gﬁ &%Hﬁﬁualgr}bﬁ%;‘?&%fb?c%%n?&mge t he

| awf ul us%ﬁator_Z, rotor 1 and key S a side-coded row of depressions, in which
it is always possible to see a rear side 8. There are four tumbler
pins K1 to K4 from right to left. As stated in conjunction with fig.
6, tumbler pin K1 is a pin which controls the key surface and has
a "sinking barrier". The tumbler pins K2 to K4 are side-coded pins
with e.g. the following opening code:

X2 (T=0;B=x); K3 (T%S;B=1); K4 (T=4;B=2) in which x = random.

The row of depressions associated with this two—dimensional code is
shown in fig. 7B, whiqh is in plan view. The horizontal etched parts
are sinking and lifting faces with a suitable angle of inclinationm,
whilst the vertical hatched parts are control faces for the depth

Tx. The unhatched surfaces represent the surface which, as stated,
can also be a control face. | ‘

It is clear how the additional side coding of a control pin can be -
used for making copying or forging more difficult. A key with such
a code is much more sensitive to undesired copying. Thus, although
on an "unauthorized" copying machine a key is always obtained, it
will not be usable in the associated cylinder. Although this still
constitutes an obstacle for the lawful owner of a key to be copied,
it serves for his protéction, in much the same way as the protective



cannot so easily obtain his noney. Certain of the obstacles created with
this measure are shown in figs. 8 to 10, which all show a | ock. cylinder
rotor with a key channel and a key with a narrow side depression and i'n-
interplay with a tunbler pin. Naturally the same al so applies for a f1
si de depression and a correspondi ngl ¥0associ ated tunbl er pin, as shown in
figs. 11 and 12. Fig. 8 shows a depression produced with a conventional
copying mlling cutter whilst ignoring the side condition with a control
pi N sunReasiries; in seanegtiion withupenayy ckeuetion, shere thentawfudcheer. The

shear Ibg@nd/yogbdeaglﬂ? Mrakf MisPhordyed by a tunbler pin with the "sinking
barrier” controlling the:key surface. Fig. 9 shows the effect when a nornal

tunbl er pin is guided over a side-coded depression, nanmely the shear |ine

(r]I emai ns Ceteuikedf dhedsbsthlfesitdehtdd lw'ﬂtl@%ﬁscﬁé’d%uﬁé%ffeasﬁéﬁﬁ1§0ﬂ&@
epress

lL,on I gh, a.si d tunbl er. pin_int e, openi ng
posi tioff t9i gh YL B}Pék‘f’gr?nllﬁ}?k pﬁyﬁr FBFPT 1 tgl‘?e kex,c P%%d(f ig.
|OB). |& ke;y mslsld)hartmr stde tdepreknibheand aheﬂtuetglay:tmen da thabkert in this
solutlon_ nven dep sipn i.s mll.ed, .gs is shown
h g B detiand R San 185 RS0 Raros o 18t o0k CEptRest b unbt or
pininte ¢mesmudéoslﬂeqsshcmdttm’olea nm;baserslqmm in fhgs dilnémdg barrier
cooperajybng with the sane depression, i.e. a key surface-controlling

tunbl er pin, would prevent an opening of the shear line. The additio- nal
security obt ai ned when using side coding and/or side follow ng of

si de- cogggl, @Qh&%nasz‘l%eﬁgﬂﬁg pi‘UJ@e@rwﬂHW§ éé]}v‘é?llﬁi&mt Sy it n@[ﬂl}.ﬁ

depressions in the key is readily apparent. eW/tu er pins are

constr uE?"e"rerPﬂscthég%l’-Pés%nE?- °8E‘Eﬂ=@§§| Wwikh Fnc?'ﬁé'@(egﬂ-ﬁ fuBecor dance
Wi th t hehgeaROSRT wHBES Haturd11§NkdesItRd shalr CR%. mé&wade%esgséa&s whi | st

t he si de:coded r essi I, ven an orrect -for §q..fig. 8), in
whi ch i t19% wﬂB{‘éjﬁg@g LT ePB%éPFﬂ%q' %HI %Cté‘mgi%r sﬁ’ﬂe"kf&'dé MH@S or the
surfac ebmmewl dontgollimgl el k&ytéurtfbee.

Fig. 9 shows the effect when a normal tumbler pin is guided over a

side-coded dépreésion, namely the shear line remains blocked. Figs.

10A and 10B in each case show a side-coded depression, which can bring

a side—coded tumbler pin into the opening position (fig. 10A) or a

tumbler pin controlling the key surface (fig. 10B). It is possible

to see thg double protective action inherent in this solution. If,

for example; a coniehtional'depreséion is milled, as is shown in fig._

8 and which has a depth which would brihg the side~coded tumbler pin -
into the correct depth pdsition, a tumbler pin with a sinking barrier
cooperating with the same depression, i.e. a key_surface-controlling'
tumbler pin, would prevent an opening of the shear line. The additio—
nal security obtained when using side coding and/or éide foliowing

of side-coded and non-side-coded tumbler pins in conjunction with

the depressions in the key is readily apparent. If only a few tumbler
pins are constructed with the corresponding depressions in the key

in accordance with the proposéd measure, then forging can copy a few’
depressions, whilst the side-coded depressions are given an incorrect
form (e.g. fig. 8), in which it is not péSéible to either place the
side—coded tumble:s, or the surface—controlling tumblers with the



sinking barrier in such a way as to free the shear line. A key with a
.depression,. which can correspond with the control pin in the |ock cylinder,
has two sides 8 with the desired spacing and between which is sunk a

si dekgontrol ling tunbler pin and can then be lifted out again, (cf. also
figs. 3to 5) or on which is placed _aliu_rface-controlling tunbl er pin
(control pin) with a sinking barrier. "The depressions can be produced by
the mlling process of the present Applicant described in Swi ss Patent 591

618. Depr@ariddNdafi@ticNth Seh Sivd§Sas a8 PedTeRelfdehiirgdeextremel y accurately
by the process known as the continuous path mlling process. In addition,

no problens are encountered in producing a sequence of depressions, as
sﬂovvn in Aexeﬁmikﬁi£dea§émlf>n # WhitH . caf’cor¥esgbid Giith mﬁe_rcdu'tttrgl k;ﬁ.]‘cﬁ havi ng

t he propased cqnstructi pnal, feature, js re, secur,e agai nst _key f.orging by
Copyt ng dF P otk o Lot bt ivg TideS B o6Eh e opsttad, apcant o

est abl i sibetWedn wiiahe i5Ssumksa deideschmtgodhihg//banilas pin eadi\canotidned t he

depr essi Qns, uest i t e a tQ\res ' i s copying
mlling gbgu]r}bér]r:ggt(’“}nagip%n’gg‘?{'afgsgittr%(,gﬁfrsb# gﬁcgg olgh?és-%gh gigé Eggcceegsary two or
t hree ti mesurfigoerdonthoklingstimbder aqrin ventrohepin)l withnhaasinkingdwrriet.y have
al ready imgo & dr r lC readily
obt ai ned Tﬁ% ﬁ?g%%%bggpé%dvf%ge%b\%n?%d E:Eg n?‘?%lﬁi"fl g%%z 5?%%125 h"gf %gﬁ'%sggf n or

pi ns. |t Applicenpcdesssibrdd inniniski BatientcPUs618n Deprpasjonsihaning sueh keys

Wil declseass cadObd Bﬁﬁufé&%uPécPQQEF&JI?CMuQ'ﬁ‘Le_l@EB?L\‘_rh% prod¥saCkidya achi eves
the objective of setting up an_effective barrier to forging.,_ A further

secur i t y 88| €ifeRentisueys Parh piddipg RrRees afh AIAFIPHRARERDIME control pin

and the eestdnebuitdied inVprduding!a ideqadce. 38CidRediRRs, &Y showd Aa key
bl\a-rik, I.e. f.Qrm a conponent, of _.the latter and are not subsequently fitted
and on mﬁFﬁﬂﬂéaﬁﬂfFV“%Qé&Ps &efBnds are made during bl ank manufacture.
Thus, the manufacturing process for a key is subdivided into two conpletely

separ at € sOBEhaLE Mer AKED WFIRLThY RYBRSLALEatehRePorkt Bhture

is more secure against key forging by copying milling than was hitherto
the case. Even if a key forger can establish that there is a side
codin3 and who has already located the depressions in question, must
then be able to reset and adjust his copying milling equipment and
in certain circumstances this may be necessary two or three times.
Until this has been achieved, he will in all probability have already
incorrectly drilled one or more key blanks which cannot be readily
obtained if they are provided with control faces for the control pin

_ or pins. It is to be assumed that his interést in forging further

-/ such keys will decrease, so that the proposed technical measure in
practice achieves the objective of setting up an effective barrier
to forging. |

A further security element is constituted by the relationship between
the control pin and thé control faces, which must in any case be pres-—
ent in the key blank, i.e. form a component of the latter and are

not subsequently fitted and on which equally precise demands are made
during blank manufacture. Thus, the manufacturing process for a key
is subdivided into two cdmpletely separate operations, although they
only cooperate with a single constructional measure, namely the



- 12 - construction of a control pin. This control face/key bl ank
‘relation- ship will now be discussed relative to figs. 11 to 14. Figs. 11 7
and 12 in each case show a section through the lock cylinder with .different
tunbl er neans. Fig. 11 shows a cyli nder with two tunb- ler rows and fig.=12
a cylinder with four tunmbler rows. = Bdth | ock cylinders have a control pin.
In the drawing they are positioned on the ri.ght - handsi de and are desi gnat ed
K. Akey is inserted into one of the key channels and_has a_.hol e pattern
per f or nEPREEINEtiQR: RE Yy COBETHg PLEinC (TRAR consrodh facedremkIdpoFrirfionfie not

shown cgnrig Ghi1i afRs be TdiRchssld ee1dtiiRei o €94l t10B8dI4.N Such a way that it
reacts to the control faces and the | ocking code (conbination) and due to

the control faces can only read sai.d code under specific conditions. In the
case of FugemlEhafD 101 in @BcR xdaski stpucandectlios ahedughi theobdck thbindpki nder . or

revents.th sertign t he ke t hout, conf.ro Thi's
gf f \éct ¥ith ﬁéfg?)’?ﬁnfl)}:“"fbjfgésmezfﬁa yebaf'tgaahlbggg‘fsgvr% SXQU def " sh IL;w%e §p| ai Ined
- rel ati veet arowsgand £3gt d212. cHiigder] ¥Ath Hongs ambdyrbtcmsk RBdtbr leck ever si ng

key andel]@Rerd Yve'd e itfof PonP2 My LHE'6ERN1a {thghank feRRlibtig ed in such a

way thafy e control faces oca |p run into the key
bl ade overthehrightchardsidet and esatdesignated Kor A- eYs;}@eeNWf—edoquol pin K

accor di 9?3 ¥ thd%e 1%h£i&ﬂ1§?and hds Tahﬁofé‘iﬁt@érx@péﬁf’cﬁ‘hih?&H&eioék!}.‘ﬁ gOt her

control ce canno seen fr.om above The ariangenen addi t ronal

cont r ol cedings fopction andowhose blagk provided ?J!F nRfi SIPVBnFIntrodntAgesie key
) Shi G g g ssslhac s ofigs P uaTSRRR LR O] e
Che f  oRemFRd Faceh 834 d0 Loakiop CdecUrmPbRatisbd & 4h toh hBETPh o ( ha_y
control fh&de cherdnly réad Beid lcatle sinder Gsgersfic @onditionEUNCIn €he @asewi th a
stightl Xfcﬂgsggéhlng or non—existing control faces it blocks the cylinder

or prevents the insertion of the key or a blaqk without control faces.

This effect of the control faces and certain design examples will

be explained relative to figs. 13 to 17.

Fig. 13A shows a key blank R for a reversing key and figs. 13B, 13C

and 13D part thereof, which is cqnstrqcﬁed_in;such-a way that the

control faées SF lo¢ated_0n the key shank tip ;un_into'the key blade .

over which extends the confrql face for the épecific control pin K

according to figs. 11 and 12. In the case of a reversing key the

other control face cannot be seen from above. The arrangement of _ -~
additional control faces SFx is shown in figs. 14 to 16, which only
show the key blank part having the control faces.

Fig. 13B considers the tip of the blank with the flat side O, the
narrow side F (side) and the key tip S. At the front end is provided
a sloping control fa;e SF, which passes into the control face SFo’

if the flat side O has a control function or, with a slightly different
inclination, into_ﬁhe cqntrol face SFF, if the narrog.Side.F (side)
has the control function. As a reversing key said control faces are
symmetrical, which is ihdicated by the arrow SF. The control faces
are naturally not only usable on a single reversing kéy. Fig. 13C



inclination, into the control face [err], if the narfow side F (side) has
.the control. function. As a reversing key said control faces are
symetr.ical, which is indicated by the arrow SF. The control faces are
natutally not only usable on a single reversing key. Fig. 13C --13 -
shows a section B-B through the bl ank, fccordlng to fig. 13B, in which it is
possible to see a code depression C wih a depression side c. Fig. 13D
shows the control faces of said enmbodi ment in perspective view. A control

face [erghods Y Lél:ﬁo&'ﬁiﬁ El?:fo%g{\eﬂ{é bPﬁﬁcSﬁEcdﬁHant&?@%r 01'3Bf aGPwhes ], into
whi ch projects the side c of | er depression C a ocklng code or

conbi nat i&nis ppsgibdeckmses|a Geﬁveie@r es$Honshwishea [dapressienpsidf €a i s t oo
high in the direction of the key tip S, then t he key .cannot be inserted.
However, it is too |lowthef nctlo site side (reversing key)
i s dist uFb%d 13p %PUEk@& Nﬁ”&tf fio‘ﬂ'lef‘é’gg‘g?i‘tal?aﬁ?épﬁé%’fﬁ t he

colnlt rol waewe. V\Mtdsbn}tgel Fate i wigh er sidh" fabe SFONpassesi Mtoos ednthoh ccﬁdi ngh
mlling gutt wou er t 0Q r Qw, approaches the
entry ceﬁ?‘?ee%rl:()ﬁemﬁf’o"frm:"f:ﬁe"maﬁﬁ*"%ei"th {J&eﬁr%% & g\‘im%f' hdesprggs%‘mpﬁ
consequenfly loekingneede ori ambisatione keI.:f ibhe tdoatrahtcuoie p:fntl’{d_ suaéaezhom in
(10, T AReaRUSEiE A 805 Bl SLf ek BRRI P ot Ref e d7P82 dighr] 1S (0O

st eep. T eacon pi'n woul rop rnto ocke |on
combi nat thg kel ¢anmgtv% ingrrtiede. Howgeer,1iA indsium® érmvvh; fupatiier exanpl e

of contrgh ﬁlﬁCGﬁo%fxté‘ S48¥ &le@m‘szn ﬁe?f %r&’istﬁi%é@ o' bdekfeﬁce AR§ 1S _shown

in the form of control track slot of width n, i.nh which the
si de wal Pst%!@rcv%o 2Fodust pR|a ﬁa&% a@ﬁmhﬁecmrpﬁefa&&sﬁnéﬂr tbﬁéné%mns. on of

the cont E@itéraﬁ&s th8 ddnBindtioni ér WitRa codBig WidlidgheuedFoloeld askdni | | 1 ng

aﬁd/deep e conbi nati gn pqQsitions tions of the code
depreSS| %Fé?h Fof PBELRY ddpf v ddi BPRIOAF spéh%t?"e'ff@ocwr?h};"%ontrol face

slots. SHi cE Qﬁétdﬁblﬁmenfdﬁiﬁ"'esm witlc efifle/ e Bhd rconiskiuentl9ritdyolinser—
tion is blocked by the control pin K1, as shown in fig. 7A, because
the slope outside the control curve of face SFa is too steep. The
control pin would drop into the blocked position if the combination

milling was toowide.

Figs. 14A and 14B show a further example of control faces of a key
blank. The control curve or surface SF is shown in the form of a
control track SF/SFN as a slot of width n, in which the side walls
serve as control faces. Un11ke in the case of the extension of the
control faces in fig. 13, it is narrower than the combination milling

N\ and deeper than the combination positions (positions of the key code
depressions), i.e. the code depressions are penetrated by the control
face slots. Said control face functions in conjunction with a control
pin K1 with a diameter somewhat smaller than n, as shown as a tumbler
in fig. 2. The control track or slot with the control faces is shown
in perspective in fig. 14C. However, the proportions are exaggerated
somewhat. In actual fact it is only a narrow slot passing centrally
through the key code depressions. Part of the bottom is visible from
the represented perspectives. The key blank has a slot dimensioned
in such a way that the key code is milled via the same.



pin KL with a dianmeter somewhat smaller than n, as shown as ‘a tunbler in
-fig. 2. The control track or slot with the control faces is shown in
perspective in fig. 14C. However, the proportlons are exagger at ed ,sonmewhat .
In actual fact it is only a narrow slot passing centrally through the e
code depressions. Part of the bottomisgs-visible fromthe represented
perspectives. The key blank has a slot dinensioned in such a way that the
key code is mlled via the sane. - 14 - In the section AAA it is shown
how t helrc ahé rsectiearc A-4| Dt isxskowds how ethet bentite]l fdcenklotA exveddseover wit h t he

contr ol l&' Qéﬂb]lﬁ&raksg balter[fk}’f.]tha{het an{_(}e% #Eﬁﬁil g% at.l.g g aq:n?ers the code

depreSS| on e control pin I's ral se ers fe control
face slatt thaheycimtatobngithenlenkers vthe cpéa(ﬁeprhsstimtﬂom'lbé e¢dngrebntrol face
sl ot e r | C o} t SO t even
in thenpdle E cgdea{i;eg ¥ %?&s%%y?ﬁgg%%té% tq‘%ifnﬁJ %egioﬁ:ot ?lgﬁgﬁ H}’g bott om
Thi s nekims K1 Higesomty reaeh $het betitemhof $hgceontwol fase skt dantheorode n senses

the sl Q&epsbéﬁo%scconhé%m{t%f f-fcrer blotThe 84 Qeepi cHat év?ex(j'lﬂeﬂfé @aggl i n such
a way that the code track is at eastrdlpartly destro ed b eni ng for

the pur§iFseodst dgRTessAgn idienaortRolsein dopy ndtehipgh the a‘Fso d8sible to
see t haieahberhagnod)y theclot! widih 98 devipied @nd tﬂ&deaﬁﬁdﬂnbiw sehsédie key

code an not ,dependent .t here T aid nt.rol. faces re an el enent
o e e rfonae B EeTttiol Pate; Shy- o e sTat FAEHD 1 osmsReiinedl s or | Fiee
cont r olif saeh aoway tthas. theo code rrackris aadbeaat pantlyedestrohed byy cannot be
|nserted I ts th t I sensed at the
s pocrd et FA0LRS! o Ball ¥ gefliny HIRL AR JRLEREy MEppGeRCTood, 2 (e
wide, ilt pﬁy@asoaws;plb&stmysetmtcehﬁ)quat:rqin foces funcyionl aompletely said |
Pl ane cHRR0indiGep &t Phe MedILEE and dra0n0E RABANAL kndtddik sl StUrD the

function o opposite sifde or prevent an insertion o y due to the
said control faces are an element of the blank and not of the locklng :

code.

If there ie no such slot-like control face, or it is too narrow or
inadequetely deep, the kej_cannot be inserted or the control pin prev-
ents the combination being sensed.at the correct height, namely on
side 0 |
destroys the combination or coding plane, i.e. said plane cannot be

) of fig. 2. If the control track is too wide, it physically

used or produced. A too deep control track can disturb the function
on the opposite side or prevent an insertion of the key due to the
blocking of the tumblers there.

Figs. 15A and 15B show a variant defived from the embodiment of figs.
14A and 14B, in which a control pin K1 senses the control face SF

and then moves along the slot-like control facee;SFh. An additional
control face KF on the front part of the blank shank serves to prevent
an insertion of a blank or key when the controi pin is missing in

the cylinder. This control face is formed by the side KF of a recess’
having the'diameter of a tumbler pin, said fecese e.g. being two depth
steps deep. The control track SFN or the slot with the control faces
and the control face KF is shown in perspective in fig. 15C. On

inserting the key into the key channel, a tumbler without a control



bl'gcking of the tunblers there. Figs. 15A and 15B show a vari
.fromthe enbodi nent of figs. 14A and 14B, in which a contro

ant derived
pin K1 senses

the control facte SF and then noves along the slot-like control faces [err].

An adgetional control face KF.on the front part of the blank
to Bhevent an insertion of a blank or ;gkey when the control p

shank serves
nis mssing

in the cylinder. This control face is Tornmed by the side KF of a recess

having the diameter of a tunbler pin, said recess e.g. being

two depth

steps degia JHm\ SQ@E raQL:.ﬁsrtaEKe [RhEdoLOFald&FS! Off Wh&xlb E.Qea %Qﬂhrcﬂl faces and

the control face I'S shown 1 n perspective in fig. |

nserting the

key into Rifte Mt%ﬁe}s ragisehigbaye \&h?h‘iﬂi‘ttr& dare rKﬁ a"d thfS“”pﬁrﬁlvm 'l abut
agai nst tfia §Di¥esOintho2Ele lETot fwhEP@&Q EénsksCond rcehtmnfaéésest‘,xmber i's

rai sed abgve the control face gg he control pin slides
where it SHEKR D Fﬂ'é’“&‘&ﬁ’c‘?‘bl“?lh M| as shown in conjunct
14C. Figs. 16A 16B and 16C show a further exanpl e of control

to the slot,
fonwith fig.
faces on a key

bl ank. f r ol ryes or rf aces ace dlng to figs. 14
and 15 gi \}ésm(’?hg}? &/]sag‘pﬁllt‘?‘fﬁ‘ a%ﬁre%xafnﬁf? r?%e??ﬂtgﬁ vé 5t 3cont r ol
face or- ﬂceqelslamﬂtd tA eogbhivatdén pfncantrpl nurves (pr sinefagestacgbrdingck SF has a

s one. © o elde3u Y 28 Ll ARl heyCoskurdly HILLQR, c0DHAL o de (5

an angle of to't T WO con pIns Simnu

sly sense

the cont mithftheecontzol hfasienot tfages ansisr-lye lcaotral pin for| pins,aecndhei on, or
e.g. the ‘rc‘:]? IOI:EQéH"Sﬁlhdé‘htsldp@ 'i/erUPfse%”aﬁcﬂ%rpfé’irl% Lf%rn] &gl then on

pl ane [er e conbi nati on area tion
condi t i oré® Mdi{the&%@ sRperalnEHie iprat pa snaleoef G9nt bothe iadet;

unct i onal

$£+8ont i nuously

mlled, the t'.‘&x\(:r@ﬁrblﬂg éﬂ%ﬂ@éné%ﬂsli‘%@h&@%heb@&n%%f ﬂa'&@s?%ﬁ:ﬁ%m%ﬂ.ﬁ'ﬁx—f I ses

ahd/the func of the con rol side can al so g f
manner, $8Y$H% ak%%; an{p il a condltlon, or e.g. the contro p1

everse
init-

ially runs on the plane 02 and then on plane 01 in the combination

area.

In addition to the functional conditions of these embodiments if the

narrow control track is continuously milled, the key can no longer

be inserted, because the control side rises and the function of the

control side can also be built up in reverse manner, so that key remo-

val can be blocked in the case of an incorrectly pfoduced control

curve.

In'fig. 16C the control curve SF has a sloping bottom face, which

v/ rises and/or falls, the slope of at leastltwo control pins K1 being

monitored or controlled. In addition to the functional conditions

of these embodiments, if the control curve is not inclined or is incor-

rectly inclined or not present, the control pin or pins or the
tumblers will lock, because they are not in the shear line SL.

counter-
This

is shown in figs. 16B and 16C. Fig. 16B shows a control face slot.

with the control faces SF passing through two code depressions

¢

and C2' The control pins X1 sense the control faces SFh, but not

the control face SF. If the condition exists that both control pins

must simultaneously sense the control face SF, in order to free the

shear line, it can be seen that in fig. 16B neither of the control pins

fulfils this condition. The tumbler pins Z are correctly in the code

depressions, but the pin K1 closer to the key tip is too deep and



val can be blocked in the case of an incorrectly produced control curve. In"
fig. 16C the control curve SF has a sl opi ng bottom face, which. rises and/or-
falls, the slope of at least two control pins Kl being nonitored ar
controlled. In addition to the functional conditions of these enbodlnexr§r

if the control curve is not inclined ¥ ~is incor- rectly inclined or néf
present, the control pin'or pi ns or the counter-. tunblers mﬁll | ock,

because they are_not, in, the shear n 16B and
16C. Fi 9°°“f%§’§ﬁ5¥\5th§ ghear 4ing dt?e“ ‘fgttteﬁ[ t Ep‘f’ﬁé ti'Sn ?yolbl?'é 3 glllg‘pas& ng
t hr ough 16Boisane tioprcessectnsnéer The awrélt blahk fnrntholshpwma)dit sense the
control ces, SEN. . but. _not 0 oly cfa t 0 |sts'
t hat 'bot(?faES?ﬁm&l pb’f%g‘sn{u lwg %I ? &%eoll?gf C&seggsréﬂe{rﬁe{]% an? pg#& ag% in
order tSH lriesn.ttghaga:tMr the. rkey tip ead vdwed;eleewzpshdte contdod. piBKlnei t her of -

the conlifrnd vizihily bkScddd §e#¥§gi$x{% Ciﬁh@:h&%@r@%t%d&itio@reIeorrECt ly

~in the code epressi‘ons, oser to t key tip is too deep
and -%nocmmﬁpwqmoshe@c\x unblpeks she fghear Hﬂ?usbu'% t8ekey bl ank

of fig. JfBrbP ﬂiﬁth|l§sﬁ£¥ﬂ§e€ﬁe(H%?recfr$es£é¥6h95ﬁ ﬂ%baéﬂhtiﬁl 4@ ,shown pair
of control pins is visiblein fig. 16C, V\/nere cﬁ?ﬁ? a contr%|2 face SF.
0

rising a0 Athen Rentrel P Kinip Pcﬁq@éﬁg aqf,, gh LRSI “on the

Vi gi nidt YSéﬂEe_QQ.dﬁ 6 ﬁ-%Sfbala& Bg}p] :rhwh doh@:l.ﬂimilr mtreaess tSeﬁﬁr:Lty: byi s EOt t he
code depressiqgn whi nbl oc ear .lin e contro n.

assuni nga Mc‘g" s‘f“ﬁt Eecﬁ? h%“ &8&{";“8’1&?338-‘:1‘ ﬁé & SPREFCR {:lflcﬂg pi n K1
1|_ R t he Vdddaleniri y)rdér tdmebe(xlﬂedeqi)ro@anlm E:gl:hidlesenskswiﬂga thentoaklingace [err].

i's condi,iti pn | e d .
con; unctih B RIS AR SR taled HNa A0 SSPLERIT SRR HECE 1D
cyl i nderkey M\rahagcdﬁrectd(dm bipndode alsonvequiredi sdhe camtiplitnackfor
pr oduci gﬁ‘NaTﬁP ré'h%C%i&EI 9?@1{ Q&b NEbrlte¥1 %‘le& haﬁadc Ehé es%pi‘:?é’ cBherdy iggcdl so

I’eCIUI re e con
SF are shown in perspective form in flg. 16D. It is possible to see

the sloping control face SF, which is sensed by one of the two control
pins K1. The 1nterp1ay between the two control pins was discussed :
hereinbefore. It is. poss1b1e to see that the function of the control .
face and the control pin is a functlon pa;r, wh1ch is not dependent
on the locking code or its combinatiog and instead constitutes an
independent securify eleﬁent. The kej blank fogéther with the lock
cylinder forms a security element, in the same way as the lock cylin-
der and the key. In addition, the two security eiements cylinder/key'_
relative to the locking code and cylinder/blaﬁk relative to the control.'
faces can be functionaily interlinked, so that only both together _ \o/
allow opening to take'place. If the.corfect blank is not used in
the production of a key, the cylinderICannot be opened by a kej, even

- if it has the correct locklng code. For certaln of the indicated
functions, this cannot even occur if the key can be completely 1nserted
in the cylinder. It is very difficult in the embodiments accordlng
to figs. 13 and 14 -and impossible in the embodiments according to
figs. 15 and 16 to establish the neceésary kéy'blank-by_viewing the
key channel or measﬁfing'the latter, so as to allow copying thereof.
Thus, it is not a question of a profile, but_of-thé'actipn of control
faces on a key blank in conjunction with the control pins in the lock
cylinder. ' o : |



[err] or the slot with the control faces and the sloping control face SF
.are shown i.n perspective formin fig. 16D. It is possible to see the

sl opi ng control face SF, which is sensed by one of tﬁgLTVET?Rﬁﬁ7Tﬂ‘1ﬁﬂ%§—K1.
Theli oterplay between the two control pins was di scusim,m [ It
is pO%sible to see that the function of the control f M"ﬂﬂm@mf)l
pinis a function pair, which is not endent on tHhe I"ocKing code ohlits

conbi nati on and i nstead constitutes an I ndependent security elenent. The
key bl ank together with the lock cylinder forns a security elenent, in the

same way as thgprhegk cylin- der and the key. |In addition, the two security
elenents'cylinderggey relative to the | ocking code and cyli nder/ bl ank

relative to the control faces can be functionally interlinked, so that only

both together gllowaoredi Baahk Wdkh BhaeR andl Hoe foRf PRGAUNIMK d SEIAL
used in the prgguc%lon 0 der .canngt be ened by a key,

a key, .the cylin
even if it has*“PHe*Bbr Fetclf’cf‘of?&i"lﬁ& EEd\é.‘mslé&tl&,gr ©f # P 3k at ed
functions, thistatopowvitheraddalldy artrangiedy tumbleer edmna.etely inserted in

t he cylinder. i A iffLc in e a rdi_ng to figs.
13 and 14 and ?h%gééFé?égﬁﬁ’t&b gﬁ%&dFﬁégggﬁg%%%ﬁﬁ Ré&?o%%? s?r%S and 16 to
establ i sh t he peovidedy Wwhichl exkebl from thet hdpkof dhenkely dladeasuri ng
the latter, so a PYiRY e ks $h-S N esl4 f a
profile, but O?B?ﬁ%&ggtzlhg‘r’]"bgﬁ égﬁt ’r"g)lll':le? a%te:s? p-(%%léz:ekg}f easgn%oiﬁn%%inj%t}rfgﬁrgn
with the contréheprkdingerhprpydredytpnaddovw operations of Aheedagkank with

bl ade and bow &8iapeefltebldpanf baknkeY nlidbehded®k oy hed SumkARY Yiidy, of a
rotor and a stator with radrally arranged tunbler pins, characterised, in

that control faces (SF, [err]) are provided, which extend fromthe tip of
t he“key bl ade 2owar Asktgebhankaadcokiidhgetepelatia U, khareeterdlsesd,n im

that the control faces (SF,SFy) are formed into bevelled
tip faces at the blade tip.

3. A key blank according to claim 2, characterised, in
that one control face (SFy) runs over the blade tip only,
and that a second control face (SF,) continues on the
surface of the blade as a channel running substantially
parallel to the'keylaxis towards the bow.

4. A key blank according to claim 2,
characterised, in that two control faces (SF,SFy)

W, continue from the key blade tip along the key blade as a
channel running substantially parallel to the key axis.

5. A key blank according to claim 4, characterised, in
that it shows additional control faces (KF) that
interrupt the control faces (SF,SFy).

6. A key blank according to any one of claims 1 to 5,
characterised, in that it shows corresponding control
faces (SF,SFy,SK) on two opposite sides of the blade in
such a way that it can be used for producing a reversible
flat key.



t he cylinder provided to_aIIOM/operations qiﬁ;%gﬂngg*_saLdéeeﬂtroI pi n T
bei ng i ndependent of the tunbler pins. 2. ey blank accgrding to claim *
1, characterised, in that the control faces m.mgn “&‘td into <
bevelled tip faces at the blade tip. 3. A ggi“ﬁ gto claﬁpye
characterised, in that one control face [err] rurfs dvel the blade tip only,
and that a second control face [err] continues-on the surface of the blade

as a channel running substantially paratlxs 4o the key axis towards the

bow. 4. A key bl ank according to claim2, characterised, in that two

control. faces (SF,[err]). continue fromthe key. blade tip along the key
bl ade as a channeMJﬁmutrkpxunﬁméumeéjfyomaﬁakeﬁlbl@nkhéCRQFd&%BStOS A

key bl ank acg;{y& ik {6 SRR 1 HG! 60! ShdPBbeek Bebla! bl cBlOWs taddihieonal

control face interrupt the control faces (SF, S g) A key-
bl ank accor diceptrelafacsee and %Pﬁ%sﬁl?ﬂs5a°Eﬂ§?éEBeFPs€d °PH1PH§HQ Tt

shows cor r esRAREH G M idbpdridant (SF, Sdl, Skhtpolt vacepposite sides of the
bl ade in such a way that it can be used for producing a reversible flat

key. - 18 - 7. A flat key produced froma key blank according to any
one of claimg.l t@ latbhakeytaccerding ntohalain §howharantem‘|15fegbes.rand

d dg
control facednat g e ERARES IPe PPhEEFALEd. BYRAR BRPrReSt T L na

the control faces are penetrated by the depressions. 9. A flat key
according toglaimg 7 £k SFt £66S5PFing "to claim 7, characterised, in
that the control face (SF) is wider than the depressions.

10. A flat key according to claim 7, characterised, in
that the control face (SF) is more narrow than the
depressions.

11. A lock cylinder with a flat key according to any one
of claims 7 to 10 or with a key blank according to any
one of claims 1 to 6 in which the cylinder contains a
rotor and a stator with radial tumbler pins,
characterised, ih_that the cylinder contains at least one
control pin which is independent of the combination,
which traces the control faces on the key and which
controls the shear line. '

" 12. A lock cylinder according to claim 11,
characterised, in that the control pin shows at its
distal end a zdné with a shoulder, which enables the pin
to trace depth and flanks.

13. A key blank substantially as'herein described and
shown in the accompanying drawings.

14. A flat key substantially as herein described and
shown in the accompanying drawings.
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that the control face (SF) is wider than the depressions. 10. A flat key .
.according to claim?7, characterised, in that the contW
narrow.than the depressions. 11. A lock cylinder wt €y according
to any one of clainms 7 to 10 or with a key bl ank accordi \mmm
clai'ms 1 to 6 in which the cylinder contains a rotor anc\m(“\ﬁ!“\ y
radi ™ tunbl er pi ns, characterised, in that the cylinder ainsMat °| east
one control pin which is independent of the conbination, which traces the
control faces on the key and which cont rol’ the shear line. 12. A lock
cylinder according to claim11l, characterised, in that the control pin '
shows at its distal, end.a zone wth shou ; i e, e he_pin to
trace depth a%(?s_f I &ﬁs‘?c’is‘?ff’;&‘%”y BHehie S%Jg%e{‘ a’ﬁ#ﬁ%sg%%tﬁ#% 3§scri bed
and shown i n tersbior clgsoribeg diredii styewn 1in thie faccokpyngibgt dnavahgs. as
herei n descri bed and shown in the acconpanyi ng draw ngs. - 19 - 15. A

|l ock cylinder wwth a flat key substantially as herein described and shown
in the acconpanyi ng draw ngs. '




