LOCKING DEVICE  The inyention fel ates.to a | ogking device according to
the preanble of claim1,{ sMiL, L j S part _muf{larLy $UI t abl e for | ocki ng systens
i n buildings, vehicles, Mbr%m ‘it'tiure— gaf €8, swit chgear! e abiht Eggdkey oper at ed
switches, etc. The i nvention also relates to a method for preventing the
openi ng of a | ocking device acconreanbl e of a further

| ndependent claim Locki ng devices with mechanicall y and eI ectronically

control Led bl ocki ng_ar i bitjn ement s are veal t he
propert }Tgs S co"none]rflé)l tes(’)nacl . io"q%fl@ dr?é%ﬁ%r’?lcg%ll' ’1“5\A€| ﬁ \?lamées he
addi ti omgdbkinr @l ew;ltﬂtbnia:aplaryxw@ntlmlsuethblleckqmgo@y&gesmﬂbs@ ipr bwildésegs;he

possi bi Ivhf&’cl%fs 'ﬂﬂh}(éﬁ'@' %(&/fegctétﬁqgﬁégfap 1n8 bl blkk&%eggneﬁi st Sies SW

R,
mechani cal - el e¢troni ¢ devi ces to an additio erX|b|I|ty in
the | ocl??‘ﬁgnmeghﬂrﬂnza’tﬁcbﬁﬂate?h‘éﬂ & BethodnfemPr§veansane diheeePandekiafg?i s based

on a dabackimNastizel fdtoREiNERD thekg¥esivle & GCHIAREE iHaEbdmeant1aih.oCck- si de
el ectronic nodule. This data transm ssion can take place by contact, e.g.

by electrical con- tacts on the key and | ock, or in non-contacting manner,
e.g. by Lekkitg devmgrkﬁttihCméd’lﬁuttta']ﬂm a:[dahaemanb&myaﬁm&blm blochimhg owne or

in bOt h 1qlrl£'§gtln%eeg{g§1ent%yage e fas&?%}? \t}m her % ga ert Ch%cglonv%nrm‘de in

t he | ock-"si e ronic nD
access- &drholsi porelyl ﬂeqhhnscals lotitingadevicas| ofke saddetmlaés 4lecoranigatlyd,

whi ch ”Q%ﬁ%r&'ieadfyckiﬁé‘%bst@d 8€Ld %@bGPdJsYtﬂeO%E&ﬂlﬁgq} g Pdd&‘vi‘&aﬁh?”ent in

such a way that it frees or releases the Io l'i nder . An el ectronically

cont r ol 128FLYFARBMPddERPEting Leys- kb FR axricab-<3eOtr QR HPCHiBE | oses

a | ock Gehiodieneyd tth #n abOficald Mesiwlioty MhikRd 16RRINE ofkddiahtdonl. OCked by
nmechani cal tunblers and an electronic tunbler. The el ectronic tunbl er

essentially conprises a tunbler pin constructed as a flat slide valve and
whi ch cameeam:gmﬁmanh;e cootxlied me:ckm@t)llerbq:deﬂ b1 armyﬁj thynsmipsioat abl e

a1 TR " & L BYEL o MY-Rlad $290EIAL L 8Nl £OL AhER e oIRIREL LD Such 3

way t hat noves t n elnhlbl iCTOR 1 nto the free
posi ti orthiafdata transherioni ap tthlee olect biyccentihesi \ﬁegnﬂgneletarne@t eping

Spring rglds Ny the kfeynihlzﬁoﬁi Not Oyl B&J&Qkﬁéﬁﬁ%&n%?” e.g., by electro-
Mechani cal - el ectroni ¢ | ocki ng devices, such as are 5lsc | osed in
magnetic induction. Data can be transmitted in only one or in both direc-

tions. By means of the tramsmitted data a check is made in the lock-side
electronic module as to whether the inserted key is access-aunthorized. 1If
this is the case, a lock-side motor is activated, which moves an additional,
electronically controlled inhibiting element in such a way that it frees or

releases the lock cylinder.

Known mechanical—electronic locking devices are in particular susceptible
to vibration and/or shock effects, or to magnetic effects. By suitable
external actions of such a type, it is possible to transfer the electronic-
ally controlled inhibiting element from its inhibit position into the free
or release position. Thus, the electronically contrplled-locking means can
be opened with purely mechanical and/or magnetic means, without it being
necessary to insert an appropriately electronically coded key. For this
purpose a constant frequency vibration can be externally applied to the
locking mechanism. If the frequency is appropriately chosen, the electron-
ically contrblled inhibiting element resonantly vibrates and modifies its
position as a result of scarcely foreseeable interactions with other elem—

ents. A further unblocking action can be obtained by impacts or blows on
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-2- DE-37 12 300 are in particular susceptible to vibration and/or
shock effects, or to magnetic effects. By suitable external actions of
such a type, it is possible to transfer the electronically controlled
i nhi biting element fromits inhibit position into the free or rel ease
position. Thus, the el ectronically Tontrolled | ocking neans can be
opened with purely nmechani cal and/ or nagnetic neans, without it being

necessa 0. insert_an a riately electronpcally coded key. For
(b s piPhol R gncpdften. 4s° P GRhiey T Eatrbrecki 8 BRBRR |y app | ed
t o the cheatdtig vmbaiumm so that |thet Witbratbpueat be IJockdr oyun as & gpediaden,

the el g&%ﬁ@ﬂcﬁ 'yv%’{&EQAJ &d mpulsés”'lk:Q éxjo ?gaete%”?é‘tsoﬁfé%%é' Y Prates

and no I es osition as oreseeabl e
i nter adiopbrwlmmt*r otdem e¢%r1@n@% tha ¢qmtlm§rted integnil @cknqtgracqﬁ oke can be

obt ai nqgci?ycyllﬁpt?&:t Siprlsbls%ew ﬂoggiﬂzlgcké r&l%e beforeﬂéﬁds Hts eﬁob@ known,
a pul sé can be fornmed from nonochromatic vibrations, so that the

vi br at iBHIemANBAqIABR AP HRTIAul, cdpRItE| Withbn cihec dek CYAHIAT. Furtherong o

i mpul S%&tafﬁlpi@ﬂaﬁﬁ&ﬁj cas t&QHrﬂa\b@thl Bagrld@id qrblfcsyl | Adgpasétng of A
resul t J;e corrpl ated g% structure of the locgk f%%l I nder, it is
scar cel escltB?‘élcF  &PBEF ?%ﬁﬁﬂtﬂ by SRR FBREREREE on on

i ndi vi duahrﬂllanmm'aslmd.hl n the lock cylinder. Further external influences
can take place with magnetic forces. A bypassing of the electronically

controll ed | ocking system by external influences is naturally undesired.
The problem of the invention is to provide a mechanical-electronic locking

device, which is resistant to external influences, particularly vibration
and/or shock effects or magnetic actions and which ensures a reliable

operation.

The problem is solved by the locking device and the method, as defined in

the independent claims.

The solution according to the invention is based on an analysis of the
mechanical processes taking place on opening an inhibiting or blocking
element by vibration and/or shock effects. As a result of these external
influences the inhibiting element preferably resonmantly vibrates and the
necessary restoring forces are exerted by its fixing to the motor. In the
case of resonant vibrations, parasitic forces act intermittently on the
inhibiting element and on the motor. Mechanisms can come into effect,
which aid a movement of the inhibiting element in one direction and prevent
it in the other, in the manner of a ratchet. Such mechanisms can result
from asymmetric damping, feedback of other oscillating or vibrating elem-
ents, etc. As a result, during its external action, the inhibiting elem-
ent can be moved in one direction and in the worse case towards the "free
position", i.e. the position in which it releases the lock cylinder. Thus,
a Sufficiéntly large number of parasitic impulses of force is enough to
transfer the inhibiting element from its inhibit position into the free

position.
To prevent the locking device being opened in this way, according to the
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- 3- I nvention, at least in the area round the free position an additional
force, nanely a "restoring force", is exerted on the inhibiting el enent and
i s opposed to the parasitic forces. If fhe ambunt of said additional force
is greater than the critical force, e d¢. the maxi mum parasitic force

occurring during an inpulse of force, the inhibiting el ement can no |onger

move i n, H{L%QE&{(O% eiljeag’é e‘ché %dlsou%ﬁ Jer ‘%‘?egfo%é{él%ﬁ ~an a'&'ﬁ%’\ﬁ‘éﬁ!n t%Q%%,e

addi ti on erent ares orce on
i nhi bi t taRplyl enw nﬁtorAgsufssrkﬁbms acqmbﬂlqg ﬁ’ag§nbhbwmner1elamr=@staaﬁu#ﬁg force

acts foppgosah asqzhé Ip%tregleeﬁct fbﬁ%s' eagt twgma,@;&oeﬁrgalﬁr@adlqy&myfoﬁlécms an
oscillator can be resonantl X br at ed bg excitation with a suitable

frequen&yeHRY 198 BfrcritiFe o?°r§§r o i bt mEFIumRaT2si it £PEGE BFc'F}’r'éng
danpi ngdprigen ,inpalsedef \@&ye,cww bl By bnéRhtt dinSnefforgér wdee li@cki ng

device could b ndeS|rab§% ﬁ t%g Qy external i nfl uences. In order to
pr event "PHITOHSETRPAGE T REF g £58 B A% ded to the great- est

possi bl e extent in the | ocking device and nethod according to the

| nventi gp., veal dh§a: %pgfemsﬁ e mﬁgr hoNOtnd Qﬁek%hgb{;]f NI Sl LIRPL 1S

cl earl y pre ef erm ne ance neans prevents resonant
vi br at i §psceopnt e Ws;énéffna héememm buﬁts| hgy kuowper mobile mass on which a

restoring force acts forms an oscillator with at least one resonant fre-
quency. Such an oscillator can be resonantly vibrated by excitation with a
suitable frequency and the amplitude of said vibrations, as a function of
the damping present, can be very considerable. Under this effect the

locking device could be undesirably opened by external influences.

In order to prevent this, freely vibrating masses are avoided to the great-
est possible extent in the locking device and method according to the
invention. For this purpose, the position of the inhibiting element is
clearly predetermined by suitable guidance means, which prevents resonant

vibrations of the mass of the inhibiting element.

The locking device according to the invention has at least one electronic-
ally controlled inhibiting element, hereinafter simply referred to as
"inhibiting element”, having at least one degree of freedom of movement.
As a result of said inhibiting element a rotor and stator of the lock
cylinder are mutually lockable. If the inhibiting element is to block the
locking cylinder, it should be in a specific, first position, hereinafter
called the "inhibit position”. In a second position, hereinafter called
the "free position", the inhibiting element releases or frees the lock

cylinder.

The locking device according to the invention has drive means for exerting
a working force on the inhibiting element. By means of the working force
the inhibiting element can be reversibly transferred from the inhibiting

position into the free position and vice versa.



The | ocki ng device according to the invention has at |east one el ectronic-
ally controlled inhibiting el enent, hereinafter sinply referred to as
"inhibiting element”, having at | east one degree of freedom of novenent. As
a result of said inhibiting el ement a.rgtor and stator of the |ock cylinder
are nutually | ockable. If the inhibiting element is to block the | ocking
cylinder, it should be in a specific, first position, hereinafter called
the "I nbhdilockingy GévaRe. accok@irty &ecmdima:ittblomsb&rﬁi paidagte mﬁhhepl t he
"free po |on" the | biting.el enent | eas or frees
cyli nder}%icth e T6¢ .tﬁght evi %e&é{“c%or F?\ga“t% ?Ghar né/eé"ﬁ ToN %g lair%}c?/lé:m ans
for exeerlewegt pesibidi.ngt fleree coviside thahfidset Posgtédenent. By neans of the
working force the inhibiting elenent can be reversibly transferred fromthe
inhibiting position into the free position and vice versa. The
| ocki ngTaRVioeking BeTifienactor itk PN ENRRTAPS RIRAShASUF B PEARBBEARSs whi ch

are congecdredrd ont b dhb Vrﬁnﬁ'e@cﬂﬁleaf@i Qbe@rswp&&t Qﬁﬂiﬂﬁaﬁlé l}@uﬂmebt& IURg
el enent 805|t on, at. |l east outsid free_positi | ocki ng devi ce

e
accor di AB2Y5 #HE OPntenPERT §Psﬂ‘eh?:1§h’rhé§ﬁﬁ ieh ‘ﬁ‘@an hemﬁ?%tl‘?ré’?ge D§A"% he one
hand coerent edrésaomxfgumpmet oh mvaﬂmitﬁ@te&mer&mmm 4 alieectuddawy t he

other {  bRexL Rl b1ds &) §FCRsq THE i eSt OL DG TPRDS 1eXel -8, 13 OTAY
force on ern |ng el errent Wi ¢ i°rect ed avay MmEHe ITe
posi ti ofired pgamiomnhlﬂylcprdvglget@@nt1nvsntxprt,héheanehlhlaunsl etlheerftr ggstposi tion.

Accor di gy ¢t Be thBvenh ok V&Qﬁlltglhéf)lthé ”&e@'ﬁ%@&o st inhibit or block in

the vicinity of the free position: Besi d I bit position and the

free position, the inhibiting el ement preferably also has a third, defined

posi ti onaesmev\eh@&nﬁmt ﬁ&'s_tu&osamalafe frid) pobi Glint hene eSK1Yik Dk BBARS ceXert

no force o Qf i nhikitin elg The |nh|b|t|n9 el enent, inhibits the

| ock cyPFHUEACTH AAR és?g‘&}é‘ tl%ﬁ"“%@"?’eté‘f’ﬁrlkﬁﬁ et EPex EPEL FYSTHED

i nhi bi t Eagwiekemeret resﬂ‘oe$ﬁpﬁdeﬂgs fexete mdi fEfdectn ahayidiiditine efé@@tpoghei on,

when sai.d, i.nhi bi ti;n |l e LS be{L % free 03|t|on and the et

poSit | Orllg%.n tf"ﬂ% ele enbI rlrﬁ%.g 1(% etr?gn c\)Mi 67 B A9eT + 31, t € rest position,
restoring means exert on the inhlbltlng element a restoring force directed
away from the free position, when said inhibiting element is between the
free position and the rest position and the inhibiting element inhibits the
lock cylinder in the rest position and in positions between the rest posi-

tion and the free position.

The free position is preferably located in such a way that a maximum work-
ing force and/or a maximum distance or travel, i.e. a maximum energy is
required in order to transfer the inhibiting element from the rest position
into the free position. It is then substantially impossible to open the
locking device solely with vibration and/or shock actions, without operat-
ing the drive means. The drive means are able to exert a working force on

the inhibiting element, which is higher than the particular restoring force.

The resistance to vibration and/or shock action is additionally increased
if the inhibiting position is so positioned that a maximum distance or
travel is required, in order to transfer the inhibiting element from the
inhibit position into the free position. If e.g. the inhibiting element
can perform linear translations along a given path, then preferably the

free position is at the first end of said path, the inhibit position at



| ock- cylinder in the rest position and in positions between the rest posi-

tion and the free position. The free position is preferably located in
such a way that a maxi mum work- ing force and/or a naxi mum di stance or
travel, i.e. a maxinumenergy is requirgd in order to transfer the

|nh|b|t|ng el ement fromthe rest position into the free position. It is
then substantially inpossible to open the |ocking device solely wth

Vi brati QRe addbRd AROSK sBEd IARR andd £ﬁ@%s9%rs§£mnl 28 dnRecdidrieoiBans. The
drive neans are able to _exert a worki force on the inhibiting el enment,

whi ch i #2RPghépe t“lﬁé}ﬁl‘tghBa‘i}hrfPF%la%Fa¥se§FB? iRyaF L EBe cen¥Ffe of cEiSs PATe to
Vi br at i @ne ardiardss bne kreagtpcﬁ;mtic&l ,2athkddd, Oﬂgddrylitg‘lftbeﬂ&ednténtﬁ.bﬁ ithBi bi ti gg
posi tion ositiqned that . a maxi.u [ e_or ravel, i s require

o or dermb D Rrap Sebfnae sntRhed RE L eh SR p R e n, fopiere Bh i nt o
t he freethosiembodimehts ¢hg. rastieposiltibn tdangeeingimbn twichrthseididibgt | posdedion
transla%&oaﬁlggqﬁgtgdglven path, then preferably the free position is at
the first end of sard path, the inhibit position at

- 5- the second end of said path and the rest position in the centre of
sai d patyh. thTJWexeatddbelgkhlaa%efnei&e fakvl@ﬁé%eﬁt@ltn% LOWRER gl BE £aBtEMgOf the
path, i.e. towards the rest positiq wher e, accordln to the invention,

the i nhiBY+ihgY FBABNELS §°ﬁqerseawe8xfé’f - RER IR K BF 19106 RO EBwever

in ot heraveﬂﬂ)(fdbgbﬁtvsmtét&ng&&'t op@ﬂllhtmg Qlaﬁlséwltﬂ@I;ﬁeltﬂldnhof el MHibiting

p05|t|on Qr..Gan b od of the i ntlon fﬂb preventing
r

an openi ng ot zjisl%c? fr?’gpa eitegmb dp§¥at?suil P 8FEes ¢ Sa“b ation

and/ or stiotiditef bEcths, f1ee positdod raebytcxnlbgaﬁqrng ior epetied| et m‘ng imhdBEs- t he
posi ti oqngfefea@ntn@hg&ﬁ 1800 51o80F Mo ke Hag@lictcPEAAgLEr M ned by guidance

means. least I'n the vicinity of ree position a restoring force is
exerted on the inhibit- ing elenent, which is opposed to the parasitic

forces. nerbﬁrﬁmaafﬁherlsmng Q¢ B9 a‘é@b’tﬁ%gag&(lﬂl@ 11 ehPidnhgnd N¥6PtdoRPand,
for conpar- sion rposes al so the prior art are described in detaij
reIaII\Mflpa qq{gos s, Iso the prior art are described in detaill relative to the

attached, diagrammatic drawvings, wherein show:

Fig. 1 A force/distance diagram for a locking device according to

the prior art.

Fig., 2 A force/distance diagram for a locking device according to

the invention.

Fig. 3 A work/distance diagram for a locking device according to

the invention and a prior art locking device.

Fig. 4 A diagrammatic representation of part of an inventive

locking device.

Fig. 5 A first, preferred embodiment of the inventive locking
device.
Figs. 6 to 8 Perspective views of part of the embodiment of fig. 5 in

different positions.



attached, diagrammatic draw ngs, wherein show Fig. 1 _ A
force/ di stance diagramfor a | ocking device according to

the prior art. Fig. 2 A forcel/di stance diagram for a | ocking

devi ce according to t he ¢i nventi on. Fig. 3 A

wor k/ di stance diagram for a | ocking device according to t he
I nvention and a prior art |ocking device. Fig. 4 A di agranmati c
represent;ghi an aph 1RAT fudPlaPllnlt BVEIH kM€ embodiment of fig. 5l.0CKing device.

Fig. 5 A first, preferred enbodi ment of the 1nventive | ocking

devi ce. Figs. 6 to 8 Per spective views of part of the enbodi nent of

fig. 5 imig. 11 to 13 Furthefli b8 BlintPOSH khONSventive locking device.

- 6- Figs. 9 and 10 Two variants for the enbodi nent of fig. 5. Fig 11
to 13 Furt her enbodi nents of the inventive | ocking device. Fig. 14

A det ai IFiglk Bt furt herAgaidret] nEnt Hifrthée emhydinenv eofdehe GeventiFegdevits. & 16
Two different enbodinents of a | ock nodule with a | ocking

devi ce according to the invention in a perspective, partly
exposed Edggw 15 & 16  Two different embodiments of a lock module with a locking

device according to the invention in a perspective, partly

exposed view.

Fig. 17 A cross~section through a collar of the lock module shown

in figs. 15 or 16.

In figs. 1 and 2 are in each case plotted forces F(x) on an inhibiting or

blocking element as a function of a space coordinate x, aleong which said

element can move and in which:

xS is an inhibit position, i.e. the position of the inhibiting element
intended for the latter when it blocks or inhibits the lock cylinder,

i.e. the rotor and stator are mutually locked,

xF a release or free position, i.e. the inhibiting element positiom in

which it releases or frees the lock cylinder,

x0 a rest position, i.e. the inhibiting element position in which, in the
locking device according to the invention, no restoring force acts on

the inhibiting element.

The inhibiting element must only release the lock cylinder in the free
position x = xF, whereas it must inhibit the same in positions x < XF’
particularly also for x = xS and x = xo.
1 and 2 that positive forces B0 act in the positive x~direction and nega-

The convention applies in figs.
tive forces F €0 in the negative x~-direction.

Fig. 1 is a force/distance diagram for a prior art locking device. An

undesired, parasitic force FP>-0, directed towards the free position XF’
acts on the inhibiting element. The parasitic force FP is e.g. a maximum



Fig. 17 A cross-section through a collar of the | ock nodul e shown

in figs. 15 or 16. In figs. 1 and 2 are in each case plotted forces F(x)
on an inhibiting or blocking elenent as a function of a space coordinate X,
al ong which said elenent can nove and in which: x[err] is an inhibit
position, i.e. the position of the |nh|5|t|ng el enent I ntended for the

| atter when it blocks or inhibits the Iock cyllnder I.e. the rotor and

stator %rogcmtclﬂﬂ %nl B'Fekgghlhitﬁfr{,\%m t ;w en %.% 1(.)Sr rfeggneanEQSI L Fﬁted]. e the

i nhi biting el'ement posit rel'eases or
cyl i nderexternglepflecssy edt pogspimad, in whist WmhhlﬁatlmleIWRGHMS|Qﬁ on in

whi ch, iy the locﬂlggkéﬂﬂ:eﬂ%pggeé%gr}E‘dﬂgliﬂ: EBEcd BV ERLLOR, ma&@m&f%bﬁ&é -ng

force acts on t he |n|b|t|nﬁeemen The inhiBiting el enent nust only
rel ease ¥BetIGEKT e\l Pnddie| Fesuhbing erososnt fgnishibising F?emw"}e%ﬁee@“ﬁ must

i nhi bit stelqeezstasrer"l n 190151 ti pNS Xf ﬁnd&zl[, eid lin, twiéﬁ.hﬁ!é' aﬁdniplalt@p £ @r 1>$t = x[err]
d x = on ies i s ositive
?grc)e(s I'—FX:PO a@]tGli’n;qiﬁ %t;\/e 'Q%(%pfngﬂﬁ Gﬂa%ﬁg n’éjbﬁéggrtll“\?e FELES'SF <0 in

t he negacicekenatdd rtm@rarm the ffirieg. pdsiitsora xL or i/ dtlsdranewis]i Af)rtaen &akeraalri or
art loc ed r asi t ce. FLeLr. I rected

t owar dsﬁcﬁgofﬁ’égg%(}ssﬁ??%wngxft{eg?l 1t g’%t Qéle k? h%%%nﬁebi&?{knl]&ge?%r%ﬁ%t The
parasitic force F[err] is e.qg. a WBX|num

-7- Wh@ec&ﬁﬁt{'&lsoﬁré %mbﬁﬂe@&tdlﬂeﬁérﬁ:ngﬂtfl‘gﬁef‘ whléﬁs 1§e§ ORRRpL 4 s¥L brat ed
by external effects. is assumed in this exanple that Flerr] is

i ndepend@iif Gragxan F9z ?&(?EFHQF 5 et EnPeHIgiRg @héhﬁaépé%’}ttlf’& f SCERFHNGi §h a

maxi rrummapmmntﬂ@ f aﬁcaeidEEﬂdxfa]L fedbor THe foesdlirt | tfl)g Eﬁéﬁ%dosw trgrdAREbi ting
el enent |s con- oy, as In the

“ e

si npl e exanpl & 5? ? §Qe 1¥‘h#{”etrlf+ %leﬁﬁ{“é‘rr%rf‘e HeREPF Fe:F‘?I]ce>F10(x) 15Thi s means
t hat t helirabtidsi towaydel ememest Position Xy i.e., F (x-tx )y »0, F (x>x0) 0,

and disappears in the rest position, i.e. FR(XO) = 0, In the example of

fig. 2 Hooke's law FR(x) = kot applies, k being a spring comnstant. The

resulting force on the inhibiting element is now Fres = FG + FP +FR. Fig.

2 shows that Fres is only directed towards the free position x.F up to a

reversal point Xy Ll.e. Fres(x'<xU) 7 0. Between the reversal point xU
and the free position xF, Fres is directed away from the free position xF,

i.e. fres(x>xU) < 0. When a parasitic force F_ is applied, at the most the

P
inhibiting element moves up to the reversal point xU, where the inhibiting
element is still inhibiting the lock cylinder and moves no further. Thus,
the locking device according to the invention cannot be opened by vibration

and/or shock effects.

Whereas figs. 1 and 2 consider the forces acting on the inhibiting element,
fig. 3 shows the work W(x) required in order to move the inhibiting element

from a place x <xF to the free position x The same assumptions are made

as in figs. 1 and 2 with respect to the azting forces. The curve Wl(x)
corresponds to the situation of fig. 1, i.e. to the prior art, where Fres
is independent of x. In this case, the work wl(x) necessary for opening
decreases linearly with x. Curve Wz(x) corresponds to the situation of
fig. 2, i.e. the present invention, where Fres is linearly dependent on
x. In this case, the work Wz(x) necessary for opening is guadratically

dependent on x. The most important information provided by fig. 3 is that



accelerated towards the free position x[err]. In other words, if the
external action persists long enough, it is able to open the | ocking

devi ce. The conditions are conpletely different in fig. 2, whichis a
force/di st- ance diagramfor a |ocking device according to the invention.
According to the invention, an additional restoring force F[err](x),
exerted by restoring means, acts on the inhibiting element. The restoring
force F r )yl 0 X

Flerr] (Eé ¢ JQ# Wx% %Jeggéﬁ’dfgp\%gfﬁ gﬁrﬁcs%%rs B Sch% I §a%%eg%sl‘%crlf%tl§1e rest -
posi ti oﬁeviceeacﬂ‘féwq (tR[ erer PRventdon ﬂmhtﬁ@rekmlteﬂ@f np$ly. the $398Rkethon| aw
Flerr] (Xh thekpeidy a?ﬁpﬁlol:ﬁﬁwg Ke‘ﬁeeengw a(x?arwlgsh szﬁs;;aat,« Theppesbtdigxf orce
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force Flestegnailsiefpenaed, at the nost the inhibiting el enment anes up to t he
reversal point x[err], where the inhibiting elenment is still inhibiting
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Wier eas thifSardsAAd Zore@PSiHRN cdRR §100:0€8aA%k1 A cABr (RsédbybidivagLel ement,
fig. 3 shows the work Wx) required 4n order to nove the inhibiting el ement

froma Jra8E¥FeR-<x[err] to the free position x[err]. The sanme assunptions
are made as in figs. 1 and 2 with respect to the acting forces. The curve

err gorres to the situatiaqn of to the,prio art,
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x[err] X &e{ 2 Evg{’llé: %rtgxlren %urther removed from the free position XF and
the difference between the necessary works Wl(x), Wz(x) in fig. 3 would be

even greater, so that such an embodiment could be advantageous.

Fig. 4 diagrammatically shows part of a locking device according to the
invention. A lock cylinder 12 incorporates a rotor 1 and a stator 6 surr-
ounding the latter. The rotor 1 is provided with a bore 1l1.1, with which
communicates a passage opening 11.2 of the stator 6. An inhibiting element
2 constructed as a tumbler pin traverses the bore 11.1 and passage opening
11.2 and is substantially movable in the radial direction x. For as long
as an end piece 21 of the inhibiting element 2 is located in the bore ll.i,
the rotor 1 is inhibited, i.e. rotor 1 amnd stator & are mutually locked by
the inhibiting element. This applies for all positioms x (xF of the

inhibiting element 2. Only in a free position x_ is the inhibiting element

F
2 outside the rotor 1, so that the latter is freely movable relative to the

stator 6.



in the case of a | ocking device according to the invention, a two to three
times higher work is required for opening than in the known | ocki ng
devices. This once again shows that the invention prevents an undesired

openi ng by external influences. If it is found that the threshold given
by curve W([err](x) is too |ow for cer-? fain parasitic forces, the curve W
[err](x) can be further raised by suitable neasures. Figs. 2 and 3 show a
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advant eQus. Oue nng k SQ9$5 par t Lf a locking device
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stator 6 surr- oundlng the | atter. The rotor 1 is provided with a bore
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-0- a working force F A’ in order to transfer the element 2 in controlled manner

from the inhibit position X, into the free position x_ or vice versa.

S F

To the drive means 9 are connected guidance means 5, which guide the
inhibiting element 2, by clearly defining its position. This prevents the
inhibiting element 2 being resonantly vibrated on the restoring means 3
under the action of vibrations externally applied to the lock. In other

words, the guidance means 5 prevent freely vibrating masses.

Figs. 5 and 11 to 13 diagrammatically show different embodiments of the
locking device according to the invention and mainly differ through their

guidance means.

Fig. 5 shows a first, preferred embodiment of the locking device according
to the invention. The inhibiting element 2 is constructed as a tumbler
pin, which is substantially radially movable in a lock cylinder. The
inhibiting element 2 traverses a passage opening 11.2 of the stator 6
communicating with a bore 11.1 of the rotor 1 and in the inhibit position
is insefted in said bore 1l.l. However, if the end piece 21 of the tumbler
pin 2 is further out and completely within the stator 6, the rotor !l can

rotate in unhindered manner (provided that any mechanically controlled



Fig. 4 diagranmatically shows drive neans 9, which can exert a working
force F[err] on the inhibiting elenment 2, by neans of which the latter can
be reversibly transferred fromthe inhibit position x[err] into the free
position x[err] and vice versa. Such drjve neans 9 can e.g. be constructed
as an elec- tric nmotor, electric magnet, etc. They are preferably
electrically oper- ated their function being activated by the insertion or
r enoval 18I1b§-‘911‘?30% Semadt Al zed r% ¥ry not shown in fig. 4). A not shown
battery can e.g. e provi ed as e povver supply for the drive neans 9.

In fig. 4 a spring synbolizes the restoring nmeans 3. The restoring neans

are on tHenesCenthdbtnGRNNRC detvd Geans l&@l@%&ns%nltdt@&%alaheelre%kaid waté:O ot he
stator 6 and on the other to the inhibiti n%fiel enent 2. Theéﬂexert a
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b th o SerieheSees TS AT Piugnert 4 he Aapb e bEl dent S e
cont r ol bkeh rxanblemght @botih i ahﬂmetadwsnbnmtm! émr yonﬁmoaitm@aﬁneetetpds\ieti on
XF or viges,v E . To the drive neans 9 are connected gui dance neans 5,
whi ch guide the inhibiting elenent 2, by clearly defining its position.

This prevents the inhibiting elenent 2 being resonantly vibrated on the

restori ig {IRINSubdAYRER!, tHanaCidu@ePlpiti Prat boiwcedd & Ratdey tapreed to the
| ock. In other words, t he qui dance means 5 prevent freely vibrati l.ng nmasses.
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posi t i offhieh jths ckaved 4 r%ss%}i‘lft%‘iﬂélll.‘@.rtl'-ﬁﬂ/%é\‘leﬂldleﬁ the end piece 21 of the
tunbler pin 2 is further out and conpletely within the stator 6, the rotor

1 can rotate in unhi ndered manner, (provided that any nechanicall y
controll gdthls embodiment, the restoring means is a helical spring 3, which

presses a first end 41 of the lever 4 onto a support 31. The lever 4 is
rotatable about a fulcrum P of the support 31, but is not necessarily
fixed in said fulcrum P, so that as a two-sided lever it transfers the

restoring force F_ of the helical spring 3 to the tumbler pin 2.

R
A second, guided end 42 of the lever 4 is held or guided substantially
without clearance and in a positive manner by the thread 53 constituting a
guidance means. In this embodiment, the thread 53 is a single-start,
external thread with several turns surrounding the drive shaft 91. By
rotating the thread 53 with several revolutions, the guided end 42 of the
lever 4 can be moved towards the first end 53.1 or second end 53.2 of the
thread 53. Correspondingly, by lever action the tumbler pin 2 is radially
moved and as a function of its position the rotor 1 is blocked or free with
respect to the stator 6. Fig. 5 shows the tumbler pin 2 in a position

where it dinhibits the rotor 1. If the thread 53 rotates in the arrow direc-
tion 92, the tumbler pin moves in the arrow direction 23 substantially

radially outwards against the free position.



inhibiting elements free the rotor). In this enbodi nent the drive neans
are constituted by an electric notor 9 with a drive shaft 91. The torque
generated by the electric notor 9 and transmtted by the drive shaft 91 can
be converted into the working force F[err] required for the reversible
novenent of the tunbler pin 2. This conver- sion is brought about by a
thread 53 connected in non-rotary manner to the drive shaft. In this
enbodi nent,. to the tunbler pin 2 i onpect e force transfer ans 4,
hr ough tren Syt asELEdn Ltk T de€ 27 L 8 Bl PR B AL BB e
rest ori ergd fa8r t eofFEbe rghread st el dhe viembden il Drisresteddedifaneint® Bhe 0 t he
tumbl er .pig 4, metﬁ@rreshtﬂo@@ﬁ%f{ tHE AT déd lefa & of CORSLENG! &8s @S nacdLVer .
The connection between the tu er pin 2 and lever 4 can be inple- nented
posi t i vErytreecf theythreadsSopnd sl sugtier pimhd $tidb| eyocks ithe Te¥toligh Mhhi ch

the | evehe dres SoslsidNkheldld¥@rdnlaCad ¥ eud deder 4 1d) dnhike RBOMH wRAL, the
restoring nmeans i s.a heljcal slgrin 3,. which presses a first gﬁn%ﬁ of the
n

el
| ever 4°8nt SfatRau5pEsad 34 andnEhg FOEPT 4 8 198: H5%nl T HSoutRS P am P of
t he suppert oflihdithréal BdtameaesRAbtéd witikallei inhddi€l dosh exanmoP, theofideat as
a two-sided | ever it transfers the restoring force F of the helical spring
3 to th&tumdler pin 2. A second, guided end 42 of the lever 4 is held or
gui ded substantially wi thout clearance and in a positive manner by the

thread 33 caAStAd Ynhiiii2a if@@@%gﬁf\%ﬁ%}ﬁ-, 1 LR éadeﬁ?%lin”@&ﬁuing?ecot hread 53

is a single-start, external threa several turns surrounding the drive
shaft OFOtEe.r BHEORAGLR Bavine any OBSHRURCeRFEF ather BYBItIOR dis the Hamhisded

end 42 gfinthle rRMLbf AerGABndQaTRYEAG ! OMAT dfe tihevd ibsbr ARds Ibtlns¥e $8CHRNd end
53.2 of the thread 53. Corresgondl ngl%/ftiilggll ever action the tunbl erfé)l n 2

i s radi SFPYPSIOPERFIERY £ B°FUNBE i T B 3F08N¢ PO 4P - r oty 8419%¢ Fibcked
or free s bh thespaetr 4 xehhtnsSbat €e GartHicglad eall@AS 11 MES.Rusblvde thrmead in a

posi ti O%nﬁht?{r:exni ta ! pé tangrg glh%'gr(ljta rt*r:l'é Iogt tprégft r}t{‘seg‘dsmSa lrglgwaag: Sanidn the
arrow diFecTeTBF F27THhESIUNWDIEY 35i A HBVRs AR YHE &r 8w diFeEti BN 23
subst antdogthwardr aeiieakehy. oliowereds dgahastotehionf deeeqsden tafobhe thread 53 or
drive motor is reversed in such a position 33.1, 53.2, the guided end 42 of
the lever 4 is forced by the restoring force FR back into the thread 53.
To bring about this advantageous effect, the rest position must be between

the inhibit position and the free position.

As a result of external vibration and/or shock effects the tumbler pin 2
can admittedly in certain circumstances be brought from the inhibit posi-
tion into the rest position, but even then the rotor 1 remains blocked.

It is not possible with the locking device according to the invention to
bring the tumbler pin 2 further out of the rest position into the free
position by vibration or shock effects, because the force FR of the restor-
ing means 3 counteracts in restoring manner such a movement. The restoring
force FR is higher the further the tumbler pin 2 moves from the rest posi-

tion towards the free position, which further increases security.

Figs. 6, 7 and 8 perspectively show a drive motor 9, the thread 53 with its
ends 53.1, 53.2, the drive shaft 91 and the lever 4 with its guided end 42
of the embodiment of fig. 5 in the inhibit position, rest position and free

position.



In the inhibit position, the guided end 42 of the lever 4 is on the first
end 53.1 of the thread 53 and the tunmbler pin 2 is enbedded far into the
rotor 1. In the rest position the guided end 42 of the lever 4 is in the
centre of the thread 53 and the tunbl er p|n 2 still blocks the rotor 1 In
the free position the guided end 42 of ¥he lever 4 is on the second end
53.2 of the thread 53 and the rotor 1 is now free. Thus, the ends 53. 1,

53. 2 ofpfahe 6%@ ﬂ)héﬁ?]erd%t %k%aﬁq?é{‘ést Betde gmd%&%n%%' EON5 aEquy free

p05|t|on |n ree positions, ad 53
cont i nuligbthodhf ker epf tWeyat Oi tsuhemsnghersw%@nsead@neésthreoie*{q#e* p”é@l‘nﬁl dn of
the tunily@pgpin 2. This offers the advantage that the drive notor does not
have to be stopped precisely on reaching the particular end position. The
gui ded end 42 of the lever 4 remains on the particular end 53.1, 53.2 of
the thraadighd dueigegded tehf esn of eviad llbirmlsadoetshﬁomife@ﬂ.lyf etigage airs @al |

upward and_do rd.nmovenent v tatlon direction of the
t hr ead %3%?’ mq Ve r]fBPtead’ riet\}‘e’\rl\fe F%edfsuc%%grl%og i o 55, %} 15§n 2 the
gui ded =muid542 Ghetthe bé\Vier mdveds up cargiedodpy by e coesdspondinsf ervew ERrdzgick into

the thr d 23 ?Qm%{dllﬂgh %Lté RleSpAAY ol dﬁgh@&?cgfcfﬁﬂg th€ad 83k e AGRI L1 ON

must be etween t position an ree p03|t|on As a result
of ext e?3mel conaFrueticon arrﬂj/seane Stegekiinectssi Hé&t utrbl er pin 2 can adnittedly
in certain circunstances be brought fromthe inhibit posi- tion into the
rest positjion, but even then the rotor. 1 renains bIo ked. It is

possi bl & iitBh 1hER¢ JPRPHY *delt FEPRRTYr BY fget PRy’ n%’iﬁtuﬂl’tgo the |‘{fév‘f’ he
tunbl er sypdfn @1 famet dtefchoatte @bnddtded et tpowattm B0g .0 ohbe der eefznem d¢rdon by

vi brati QF .S ock effect cau QLce F[err] of th tor- ing
means 3900un?e AcPE] 75 ?8r? @énﬁgF“ é ﬁ stori ng

force FRanigshilglier5i. rzeubnﬁtlrhetedt be platbl frmpi n 2 m)ves fromthe rest posi -
tion towards the free position, which further increases security. Fi gs.
6, 7 and 8 perspectively show a drive notor 9, the thread 53 with its ends
53.1, 5Big lipxhoyeisnethiemfembodingny ethéhe deeking @pyirs pecoydiaedoehe 42 of

the enb;@ﬂdéﬁ%ﬁ]&n.Of Thd Qever 14] hbanenhbiet tNRSEL} QRand 296 pBSeliBN2and free

pOSItI Ogerspectlvely shown helix or spiral 55 as the guidance means, in that the
second end 42 of the lever 4 engages positively between the spiral turns.
By means of a shaft 91, the spiral 55 is rotated by a not shown motor. In
the inhibit position the guided end 42 of the lever 4 is in the wvicinity of
shaft 91. If the spiral 55 is rotated by the motor in the corresponding
direction (indicated by an arrow 92), it presses the guided end 42 of the
lever 4 outwards and away from the shaft 91. The free position is reached
after several motor revolutions. In the free position, the guided end 42
of the lever & is on the outer circumference of the spiral 55. Here again
the motor does not immediately have to stop rotating when the sought posi-

tion is reached.

In the embodiment of fig. 12 the guidance means for the lever 4 or elec~
tronically controlled tumbler pin 2 are a toothed gear or pinion 56.1
with a gear segment or segment gear 56.2. The gear or pinion 56.1 is
meshed with a gear segment 56.2 fixed to the guided end 42 of the lever 4,
A motor (not shown in fig. 12), by means of a shaft 91 drives the gears
56.1 and consequently moves or controls the tumbler pin 2. The trans-

mission ratio of gear 56.]1 to gear segment 56.2 is preferably large, so



- 12 - Figs. 9 and 10 show details of variants of the enbodi nent of fig.
5, nanely slightly different ways of guiding the guided end 42 of the |ever
4 along a thread. In fig. 9 the guided end 42 of the | ever 4 does not
directly engage in a thread, but is insytgad positively guided and held by a
groove 54.1 in a nut 54. The nut 54 is noved up and down by a corresponding
screw thread 52. The remaining elenents of the | ocking device of fig. 6 can

have t hensengRvesdls bt &e%mdoﬁamepmiuumifeg @8nsferklify the tudblefi g. 10

the thread is rep d by the turns surroyndi ng the drive shaft 91
and whi &A™ f% nw&f%&%ll‘b WAL £BFC © gfre8n?‘§FLi§f‘°“d first end 53.1' and a

second end 53.2'. The turns 53" can e.g. be bounded by boun- daries 51.1,

51 2 con; g&&l&t EiloddnBl A8 QS Tockin en?mjc% a%ﬁ%%:rng% Wj.r %‘%&Eﬁf% of the

ocki ng device according to t ion orce
t ransf edipgeargaticalini shotinin fiperidpediareethe shiblanch eﬂaaxs oarres phReitgEedgs

the gui q,?,ngecerﬁg%}e beh  d@ird BE. $e68NGL 1A £42:044 LHE érﬁ‘d@& ¢haCRPaECEne
positively between the spiral turns. B rreans of a shaft 91, the spiral 55
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by the noptor in. the cor,ﬂ'esg rl? qudir c_tio (| ndi cahed \%é an_arrow 92 it
pr esses A QIFEEEBnd XI5 B4t RE-4 é¥e ”‘4’35 Mnar M SAFTHIRYOT PEnTsate Shaf t
91. The o sr&fp63il.i Oohe Tireachednaf bertieeveXlab7 ticr prefeobbly ensgll | n t he

free pOSI En ered %:Pﬁq%la d.l.equﬁl[;'%gllg te;zpz?onl g ﬁ]oé &%eo% t hesgl'{: %E sev i’ca

ci rcunf ere ce o re agai n d'oés not ately
have t o reidpravoluationg mneqmeéoﬁghtrm§prrntnnso‘¢hq s;unl@eac,rhew 2 frtnn tthe

enbodi Mk pfr fpbgnﬂ,a 18 gﬁu%esepo@?:@m for the lever 4 or elec-
tronically controlled tunbler pin 2 are a toothed gear or pinion 56.1 with

a gear segnent or segnent gear 56.2. The gear or pinion 56.1 is nmeshed with
a gear segEesl 136ene kbxadttandihe ﬂéamded aeaduﬂa&s@ivetsheeéle_\ieﬁt4e é\ raahor (not

shown in fi "ﬁ%% % geans of ? aft 91 d estﬁh ears. 56, g .
consequéiERSEHbd SHTRs e Manbrer b ATomerients Ante el o
of gear sxppdrt Glgedm skigTeate SGhe lenfpswfiesadd Yevar gesimiltaneously acts

as a force transfer means and as a restoring means. Obviously it is poss-

ible to combine this embodiment with the restoring means of figs. 5, 1l or

12 constructed as a helical spring. Such a variant is shown in fig. 14,

where the first end 41 of the lever 4 is firmly fixed in the support 31 and

two helical springs 3.1, 3.2 act as restoring means on the lever 4.

Fig. 15 is a perspective, partly exposed view of a first embodiment of a
lock module 10 or part of a lock with a locking device according to the
invention, installed in a not shown door. The lock module 10 has a double
lock cylinder 12, a first partial cylinder 12.1 being directed against a
door outside 61 and a second partial cylinder 12.2 against a door inside
62. The first partial cylinder 12.1 contains a mechanical section 13.1

and an electronic section 13.2, said two sections 13.1, 13.2 also being
able to pass into one another and need not be clearly mutually defined. A
key opening or keyhole 14 directed against a door outside 61 is formed in a
rotor 1. An electric cable 16 connects the lock module 10 with a not shown,
lock-side electronic module and serves to electrically transmit power for
operating the drive means 9 and/or information. Between the first partial

cylinder 12.1 and the second partial cylinder 12.2 is provided a lock bit



- 13 - that several notor revolutions are required for transferring the
tunbler pin 2 fromthe inhibit position into the free position. Anot her
enbodi ment of the | ocking device according to the invention is

di agranmmatically shown in fig. 13. Fbrqhthe gui dance neans are constituted
by a tension belt or wire 57.1, to whi is fixed the guided end 42 of the
| ever 4. The tension belt or wire 57.1 is would one or nore times round a

roll 57,2 fepdoﬂe§a€ﬁr CE%&OSP&H hSJup bEx. nFE&?tﬁgtﬁo'&OﬂﬁsﬁL ézolchgfﬂ g2 by

static friction. r|ven a not shown notor nmeans of
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roll reyol uti otgﬁoare required for_ transferring the tunbler pin 2 fromthe

i nhi bi t®hJefts Hifo9eHe OPFEEpBLi tion.  In fig. 13 the force transfer
means 4 are themsel ves resili ent e.g. con- structed as a leaf spring. The

first epg 43 phabe. Leysr 14 b fixed Lnthe supports 3k, b, this,case, the

| eaf spring or ‘lever deous] y acts as ranster méans and .as
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spring. Such a variant 1s shown In . 14, where the first end 41 of the

| ever Aths cireumfgrencect thet h‘eﬁks%b’dﬁdﬁr 32 apdl itfcdHiari eaftspY itvgs 3 1, 3 2

act as E@sHeehtid17ERRpeMYcufrlye¥ertift longdtb@dinh? diredc S SPEGHd wek paft | y
exposed view of a first enbodi ment of a | ock nodule 10 ory Lpart of

with a i l&eV|Ié‘ea5?:‘3’c‘deY?Fg‘aP5 e FIRFERTS BAtOT r?st?ﬂ 1% d#h P§ We hown
door. Tine d @ck 1wpdelge i thesviacidauplof tocliest ipaderall 2ylimdet risA. 1parti al

cyllnder 12..1 bhei.ng directe ai pst door out si ge @i an ¢ond partial
cyli ndef e3P agéa%sctylmgoo(rﬂzﬁm 3‘3‘* @gec? :{rogtgp’argt q(}:ly [ (r::;L er 12.1
cont ai n$oeatgdcdramhe alirseueierenced dfltlndoen cellauterrom,cbgeausodrm& ghafgai d two

sect! ongy Larler s Zdleptnlich g hle1510:PASS L4 BGLANOHARE ANenaRA. nOt

be cl ear nut ual enin e 14 recte agai nst a
door ouf¥li@depild.s ?Qir Feeang ef ﬁétﬂblflcltYAﬁl& dét Fli’%s aab| BrovesemenAECHNE t he

l'ock mOdudRnid 0¥ the 2180ErcTReNMLy kORIvILLL 18LIBGE @R icedul € and serves to
electrically transmt power for operating the drive neans 9 and/or

information. Between the first partial cylinder 12.1 and the second parti al
cylinden Hed 2 wixhpsé QeydRéhdd 7Bosra Ai key bit 75 can be inserted in the keyhole

14, It e.g. contains on the key bit 75 electric contacts 71 for data trans-
mission from the key 7 into the electronic section 13.2 of the first

partial cylinder 12.1. Any electronic components and/or integrated cir-
cuits 74 can e.g. be located in the key bit 75 or key head 73. The key 7

can also have mechanical coding means 72 on the key bit 75.

Fig. 16 shows an embodiment of a lock module 10 differing slightly from
fig. 15. Here the web 19 is short, so that the lock module 10 complies

with other installiation standards.

Fig. 17 shows a cross—-section through the collar 15 of figs. 15 or 16.

The embodiment of the inventive locking device shown in fig. 15 essentially
corresponds to that of fig. 5. The lock cylinder 12 comprises a stator 6
and a rotor 1 mounted in rotary manner therein. An electronically con-
trolled tumbler pin 2 is moved by an electric motor 9 via a thread 53
acting as a guidance means and a lever 4. Between the electric motor 9

and thread 53 is provided a back gear 93 with e.g. two interlocking gears



- 14 - 17 for operating a not shown door |ock. Fromthe door inside 62
can e.g. project a rotary knob 18. However, in another variant the door

i nside 62 can be provided with a keyhole. The |ock can be protected by a
| ock plate 63 fitted to the door outsidg 61. The | ock nmodul e shown in
fig. 15 also has a collar 15, in which €an be housed the inventive,

el ectronically controlled | ocking device. In this variant, the electric

not or 94 SHoyd), 4 N gfc‘ﬂkgnbalc'knéeafro§mcansbp%b£ﬂ&%@gu§'1ft hi%rcgéadm%aqnce of
the lock cylinder 12 and its drive shaft 91 runs subsfanti al

|y
per pendFeafieBP1 \2-Bo Ueet? RFEITRS ABICAFIECIEBARGE. tHE Flwgadcyd idaest P2, 1n
anot herdmarcrtaﬁtmxwetoehea::tlarecsmttom 9' 0Preh" e rrDe Mo OsS @edi Thsk eldi®Ral9,

e.g. in ,the VI i.nit fi arti al linder 12.1 aqr secqnd partia
oyl naetn v Ete' ek 18- noftor=b 310 4s5Y o GE* | BOSPBLF G (e

ci r cunf ekimade5ofthe hipricocdkr cpbedEr the? eldttrictmtdei e shaft 91' or 91" is
substantially parallel to the longitudinal direction of |ock cylinder 12.
For reasons of sinplicity, fig. 15 does not show sone of the el enents of
the el e€he davemld pexvnst #old Edrdcogkimnfedendape. and At kidp Tnamwidhkd eenledl Head 73

and a kgyedaieh ﬁacﬁ‘@llllﬁl'srb%%éi%d ohto tthe kRYhP!A I8 tre tl@ckgmo@nﬁrét ashs on the
key bit 75 electric contacts 71 for data trans- mssion fromthe key 7 into

the el eCPe BELLcHeEPT G 3BIVEF ana F9StEringapesnd- cThe AYRAETPRIGR1LY Any

el ect r oBbkereQIRDRQEE Ferapid @ i NrRGE AlRgh T} in €14 k6st/oSBiocd. §. be | ocated
in the key bit 75 or key head 73. The key 7 can al so have nechani cal coding
means 72 on the key bit 75. Fig. 16 shows an enbodi nent of a | ock nodul e
10 di f f Besinigssbeiglgt $howhr tunthiegresibpodignen hbe adyed %% iis sHomt jin sottdeth t he

| ock no il | l.ati " shows
o or 0ss T Si EPEs Pkt 32 el fds ELoitice! DbR! Gl LOFh B BRRESe can rgtde B0
t he i nvéhe mreelmlztr@ de¥i ddesframnpositipy. thestumbdentiial B yredensessbaids to

that of fig 15erohend Qekey el NdEY (12 &QHPH' 3EScRnSkAREqS ANPrbded! G 1
nounted I n rotary manner therein. An el ectronical X con- trolled tunbler

pin 2 i §UBPhPEIPHY 2anhaningt icentiplopnd) A/l g sHithrigaghes ogEyands: a%° &28bi dance
neans amfe aeveYeS rdactRet veeRxtPéneebeEitibh 4Mt Per? B skbsAdn®3i2 61 pievi ded
a back gg\%r 931;/\/|att a dlgtance f;rtralng Ei\:rhleoghlgegg S%Gaso that the thread 53 cannot
reach the end 42, if the electric motor 9 rotates the thread 53. As a
result of this construction principle the malfunction is avoided in which
although the second end 42 of the lever 4 is guided by the thread 53
towards the first thread end 53.1, the rotor 1 would still be in a position
which would not allow the tumbler pin 2 to be inserted in the hore ll1.1 and

consequently follow the movement of the lever 4.

In the lock cylinder 12 there can also be at least on mechanically con-
trolled tumbler pin 8, on which acts a pretensioned pin spring 81. The
mechanically controlled tumbler pin 8 with a corresponding mechanical
coding system 72 acts on a key 7 inserted in the lock cylinder 12. It is
obviously possible to have several mechanically controlled tumbler pins.

There can also be several electronically controlled locking elements.

Exerting a working force for transferring the inhibiting element 2 from the
inhibit position into the free position is initiated by inserting a key 7,
associated with the lock cylinder 12, in the rotor 1 or a rotary movement

in or with the rotor 1. Conversely the exerting of the working force for



- 15 - 93.1, 93.2. Such a back gear 93 can be advantageous if, for
geonetrical reasons, e.g. due to confined space circunstances, the thread
53 cannot be directly fixed to a drive shaft 91.1 of the electric notor and
instead has its own drive shaft 91.2. I, can also adapt in a manner
suitable for the thread 53 the force or speed of the electric notor 9.

The | ever 4 serves as a force transfer neans and at its unguided end 41 is

pressed, hysfeRehi Gak &a{ﬂb@gl& el Rnkhe S8 R BleObod NG ohOfkomoglil € 15. The

helical spring 3 serves as restoring nmeans. The electronically controlled
t unbl er IPLRLD PRsikipgnie rléélﬁifﬁ";?dl BV teET 3EdPE IS ?Yoﬁmm tBesTHes {\;El ng shown
in the rest position, the lever 4 is shown in dot-dash line formin the
free position (4') and the extrene position (4") outside the free position.
In the free position the tunbler pin 2 releases the rotor 1 fromthe stator
6. If the rotor 1 is then rotated, it presses the tunbler pin 2, having a
conical end 2.1, still further outwards, so that the | ever 4 reaches its
extrene position 4", where the second end 42 of the lever 4 is at a

di stance fromthe thread 53, so that the thread 53 cannot reach the end 42,
if the electric notor 9 rotates the thread 53. As a result of this
construction principle the mal function is avoided in which although the
second end 42 of the lever 4 is guided by the thread 53 towards the first

thread end 53.1, the rotor 1 would still be in a position which would not
allow the tunbler pin 2 to be inserted in the bore 11.1 and consequently
foll ow the novenent of the |lever 4. In the lock cylinder 12 there can

al so be at | east on nmechanically con- trolled tunbler pin 8, on which acts
a pretensioned pin spring 81. The nechanically controlled tunbler pin 8

wi th a correspondi ng mechani cal coding system 72 acts on a key 7 inserted
in the lock cylinder 12. It is obviously possible to have several

mechani cally controlled tunbler pins. There can al so be severa
electronically controlled | ocking el enents. Exerting a working force for
transferring the inhibiting elenment 2 fromthe inhibit position into the
free positionis initiated by inserting a key 7,



associated with the lock cylinder 12, in the rotor 1 or a rotary novenent
in or with the rotor 1. Conversely the exerting of the working force for
16 - transferring the inhibiting el ement 2 from trh@sﬁeEtQﬁsﬁ&ﬁkfzﬂlﬁgh into
thelnhlblt position is initiated by extyacting the k B O :
- 17 - CLAI M5 jﬂ!ﬂwugg
a lock cylinder (12) incorporating a rotor (1) and a
| east one electronically controlled icilimsti ng-el emrent (2), through whi ch
the rotor (1) and stator (6) can be mutually | ocked, the electronic- ally
controlled inhibiting elenent (2) having at | east one degree of free- dom
of novehento¢hdng dewiicki for ehkookoty¥iniey (MY Hincespurtitn & metat 41 bran6y in
an i nh|p¢attop ﬁ;)tlon (x[err]) and frees the rotor (1) in a free position
(x[err]), drive neans (9) for exerting a working force ((m[err]) on at
| east o‘ﬁ%hePEcltetaéﬁl%‘&I plectapry il e ForhFr et Hpleteimentlgeert Whie cHPaReRi ng
f f)r C? (ﬁ[:ﬁ:&l:’ the trbﬁé’!:Sf(lQlD saﬂdnsgﬂger @ﬁ)bk‘ﬁrll mnmffuagjhtﬁfmkbfﬁ&heOéh@gtron-
el ectroni confrall ed.inhibi e nt . omthe inhibit S|t|on
(x[err]¥°d ﬁ Lo lPodiring 8§1 Qg‘[teffﬁm)?‘a H& oF ceagh s st HT
restoriagn raseaere(u&)t (whni Cll‘mhab:B:SOlﬁhé hretend LhamicthcoestRet ecb ttbe astauppared (31)
|mmvable Jelat ( and o rt h J.east one
el ect roni &al %L;a/hi(?\égté(’%#l? i T8 b| |]%eegl %&Q?E%Z(% t}gl %r%e gos?%é%gri ng
force (Fkerr]) directed away fromthe free position (x[err]) on the at
| east oe&held@m qlea&sakby f‘oengmtkﬁg d @:Qfﬂn?;' A @l 8MBNLn () 1ehde bRE at | east

one el ectroni cal l iCOﬂtI’O Inhibitin enent 23 IS in the VICInIty of
y

the frekeqssertqadhy (SomeFeyled iHdbatingsgiineshelZd ey EnVRRing £35er Oid’ed

I Nhi bi t tAghsfers in reversible manner the at least one electronically controlled

inhibiting element (2) from the inhibit position (xS) into the free posi-
tion (xF) and vice versa,

with guidance means (52-57), which are connected to the drive means (9)
and, at least outside the free position (xF), clearly define the position
of the at least one electronically controlled inhibiting element (2) and
with restoring means (3), which are on the one hand connected to a support
{(31) immovable relative to the stator (6) and on the other to the at least
one electronically controlled inhibiting element (2) and exert a restoring
force (FR) directed away from the free position (xF) on the at least one
electronically controlled inhibiting element (2), if the at least one
electronically controlled inhibiting element (2) is in the vicinity of the
free position (XF)’ the at least one electronically controlled inhibiting

element (2) inhibiting in the vicinity of the free position (xF).

2. Locking device according to claim 1, characterized in that the at least
one electronically controlled inhibiting element (2) has a rest position
(xo), in which the restoring means (3) exert no force on the at least one
electronically controlled inhibiting element (2) and in which the at least
one electronically controlled inhibiting element (2) inhibits the lock
cylinder (12).

3. Locking device according to claim 2, characterized in that the restor-

ing means {3) exert a restoring force (FR) directed away from the free

R
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element (2) inhibiting in the vicinity of the free position (x[err]). 2.
Locki ng devirmiestae &y BHemBeptaes dclaim 1, characterized inp that--t-he--at-1-east -one,
el ect r oni cal I‘g Bld ?| nhi biting el enent (2) has %P PRSPF E‘@%r’t?‘dn‘{“ BEEN ’
(x[err]), in % a1

,,;.a

i ﬁ“‘ W oring means (3) exert no ferted®iPthe ar . | east
one el ectroni y control | ed inhibitin§ &l enent (2) and in which the at
| east one electronlcally controlled inhibiting elenent (2) inhibits the
| ock cyl i nder devyi ce _accor | ai racterized
in thatp°tsﬁel°rneg i?))l)’-onl %he ﬁr‘ggﬁeasg%neee%er%rgn}ceaslg rﬁg’ﬁ% folrege{pthlg—'ﬂf‘g Irect ed
away f redemeiie (ﬂbeefpbm taitokeast| ene kleotronhealdy twdgtlindeivtiddtimwmi cal ly
cont 1 oldiReehNRoPi 4 AGcAloBMBdNhvelR)onel brdd1BodlcoRIBL Ol EhEGldaRALidh

controlled inhibiting el enent (2) | ocat ed free position

(x[ err]$xdntrd fBat g&¢ Hodpesomne electrmma{%@[ éPF‘jI)Oléﬁ%i lflhé‘flttlﬁé demeRiast
one el egiyr @ﬁumhé yth@on&dkokirﬁﬁmwmlm)tmgthelﬁmnbos(l%ioﬂ i, pidna iRgokock

cyl i nder "t“ In the rest goleon x[err ]C%) and i osi tlons bet ween the
rest poSiHPotFFRELMF) T WdPRHELPT d&opoit ithh f(rffe"f"is%mn (%) “Locki ng devi ce
according to one of the clainms 1 to 3, characterized in that the at |east
one el ectroni.call ntrolled i | t I r S age
openi ngg( 15IJ %%%8fé{(:tv%93 ?ccorgm(%?pco%mr%ﬁnggt gir:%% lgﬁ:%agb%\rég{a(c%%%e%g? l'ét he
rot or (thatapiek ias leesér oned electrei¢rdids %Mrﬁ}lqdnlnlkﬁ@itm silemgpds{2) on
(X[err]éraverses %?ssag%ropening (11.2) of the stator (6) communi@ating @idr0Qt hed

gear pi ni on as tension belt or wre (57.1
bore (11.1) of the rotor (1) and is inserted in the bore (11.1) in the

inhibit position (xs).

5. Locking device according to claim 4, characterized in that the at least
one electronically controlled inhibiting element (2) is constructed as a

tumbler pin movable substantially radially in the lock cylinder (12).

6. Locking device according to one of the claims 1 to 5, characterized in
that the drive means are constructed as an electric motor (9) with a drive
shaft (91), whose torque can be converted into the working force (FA)
necessary for the reversible movement of the at least one electronically

controlled inhibiting element (2).

7. Locking device according to claim 6, characterized in that the electric
motor (9) is located on the circumference of the lock cylinder (12) and its
drive shaft (91) is substantially perpendicular to the longitudinal direc-
tion of the lock cylinder (12).

8. Locking device according to claim 6, characterized in that the electric
motor (9) is located on the circumference of the lock cylinder (12) and its
drive shaft (91) is substantially parallel to the longitudinal direction of
the lock cylinder (12).

9. Locking device according to one of the claims 1 to 8, characterized in
that the guidance means are constructed as a thread (53) or turns (53'),

as a screw thread (52) with a corresponding nut (54), as a spiral (55), as

R0 R 11



10. Locking device according to claim9, characterized in that the guidance
nmeans as a thread (53) or turns (53") are constructed with several turns
surrounding the drive shaft (91) and that the ends (53.1, 53.2) of the
thread (53) or turns (53') are aSSOCIat 9 with the inhibit position
(x[err]) or free position (x[err]). "Locki ng device according to one
of the clains 1 to 10, characteri zed by force transfer neans (4) connected

to the alrdsaes Rae &l pehiansal Y gg@tg,oflé 8flod AILD! ! e L1 8PEA. (2) and

t hrough whi ch the working force restorlng (FR) can be
transferred fromthe drive neans (9) or restoring nmeans (3) to the at | east

one el ecbr arkralg yleﬁmt h&ddr@tng Al PidimNg, dn@PBMer{ 2dd in thaer HACKLGAEVI Ce
accordin to cIa 6§$9racter|z din that the force transfer means are

constructed a8 ev OB (1H2) 2B% CPRRtIUSHRT YAy SSEPFRL GHFRRd by
gui danceumnélr(gizhéii)rlve shaft Koahi axgl diyt Q:Qeaaﬁi@l’ BNy, tss.ehadimend0 and 12,

char act g (533 that,q e(ﬁng 4::%% Ol 408 & 'e %Qfgflif-ﬁé"’tsﬁ}”e"é'd(f&) or

substanti a t hout cleara Tween:

the turf¥ %3 I}OSlthm (xLdcki ng device accor d| ng to one of the clains 11 to
13, characterized 1in that the force transfer neans (4) are resiliently
constructed and act as restoring neans (3). 15. Locki ng devi ce according
to one of- tRExNEARELcE P%C%ﬂln%ﬁ'&r arg @fi bRl claimshittd L0haharastegizedy means

const :‘jubir efbras ﬁfanbﬁ&?]ineﬂme (beldonab cSdar 't@%:he(;ﬁ) leas@-gme I—%ﬁ't?&u@%iﬂ}ﬁe

accorain t.he c characterlized In that a bac gear

(55 ' M2 0P aBbbling el eiPrs, €20 st RO oA hgGh the MPEUORCERTSS( G007,

17. Lockhéfprdess weins forcé NF ) ccannbe airahfferebai ffon It ddfve abaACDEri zed by
or restoring means (3) to the at least one electronically controlled

inhibiting element (2).

12, Locking device according to claim 11, characterized in that the force
transfer means are constructed as levers (4), one end (42) of the lever (4)

being guided by guidance means (52-~57).

13. Locking device according to claims 10 and 12, characterized in that
one end (42) of the lever (4) is guided, substantially without clearance,

between two turns of the thread (53) or the turns (53').

14, Locking device according to one of the claims 11 to 13, characterized

in that the force transfer means (4) are resiliently constructed and act
as restoring means (3).

15. Locking device according to one of the claims 1 to 14, characterized

in that it has restoring means constructed as at least one helical spring

(3).

16. Locking device according to one of the claims 1 to 15, characterized

in that a back gear (93) is located between the drive means (9) and guid-

ance means (52—57).

17. Locking device according to one of the claims 1 to 16, characterized by
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- 20 - at | east one nechanically controlled inhibiting el ement (8). 18.
Locki ng device according to one of the clains 1 to 17, characterized in
that the exerting of the working force (FA) by the drive neans (9) for
transferring the at |east one electronigally controlled inhibiting el ement
(2) fromthe inhibit position (x[err]) rnto the free position (x[err]) is
initiatable by inserting a key (7), associated with the lock cylinder (12),

in the 50t1Qkst lone MchaniGhayYcdRYETRAL 11‘11&‘09511’\@ telﬂetﬁm{}ﬁ gofor (1) and for
transferring the at | east one electronically contr ed inhibiting el ement

(2) fromthe free position (xF) into the inhibit position (x[err]) is
initiatisalibeking axticacidddgdidie theyne( 6 fHeOBL LR [ OO 7 ( Jc)naractJeQ:tzé\Pt hod

f Ki d t f
caused B ebraf sRRETHR G b sk B Zp e Fon BB BEvs Grarn S otarmnl o
with a teansderdigeotih ry leasbnmeotlédizoni @ty doniteolled fitdbacing eLémead i N

t hat fOEzﬁVbeﬂ'ﬁﬁQ Lﬁﬁ%w ﬁ%&‘gﬂn&&“ﬂl é%‘%ﬁ% féee p? %‘ Ly OQﬁFgf the at |east

one el ectronic contro Inhiditin ard y
pr edet etPitietabhe Buildantingearkey( S'leS?)"stqutemallthttHeehmk Enlimder vilehpni ty

of the iieamepasidri on,(¥F)a 2oLH8t asmgnwrp%r(t%[&r Eﬂe) rb8 P%?Sta‘?ﬁ pgy at | east
one electroglcally cont rol | ed i nhi biting el ement 2 poses the

par a- Efﬂqs efEﬁqgeghﬂ:pfe}qgfy one electronically controlled 1nh1b1t1ng element
(2) from the free position (x ) into the inhibit position (xs) is initiat-

able by extracting the key (7) from the rotor (1).

19. Method for preventing an opening of a locking device by parasitic
forces (FP) caused by vibration and/or shock effects or magnetic action,
performable with a device according to one of the claims 1 to 18, charac-
terized in that for avoiding freely oscillating masses, the position of the
at least one electronically controlled inhibiting element (2) is clearly
predetermined by guidance means {52-57) and that at least in the vicinity
of the free position (xF) a restoring force (FR) is exerted on at least one
electronically controlled inhibiting element (2), which opposes the para-

sitic forces (FP)'
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