WD 2011/ 088861PCT/ EP2010/ 006986 1 DESCRI PTI ON A PROGRAMVABLE CYLI NDER LOCK
HAVI NG A HI GH NUVBER OF COMBI NATI ONS BACKGROUND COF THE | NVENTI ON 5The

subj ect olot2biigssssrenti on is a progranmmabl e cylinder | oekr/mrasmioyeoss | ock
conprising devices intended to allow providing the initial codification of
the lock or, through a change operation, to nodify the former |ock
codification in order to adjust the |lock for being operated by a key
different fromthe key to which the |ock was fornmerly adapted. 10MNbre
particularly, the invention concerns inprovenents in a kind of programrabl e
cylinder lock which is known fromthegserreapNat ents Nos. 0.226. 252 and
0. 900. 310. In a usual cylinder |ock, which conprises a stator and a
cylindrical rotor nmounted inside the stator for rotation around its own

axi s and ha¥i ngka 15 keyholt\ePfRamﬁMmA' BIE V&L IRDER Q"chcti ondf or ht he t
insertion of a key, are mounted inside the rotor,
novabl e perpendi cul ar |l ylﬁgv '?'é ’%iﬁé%ﬁ%ﬂ\%ﬁg L fSMBINATIGNSKeyhol e pl ane,
and each locking pin is intended to cooperate with a key segnent whose

codi ficationgi t of a tooth or recess of the key,
Situated w tﬁﬁ%&‘%’gbgml@gﬁ wgﬁ'&m{sk&he fixed 20 length of each
locking pin is such that, when it cooperates with the correspondi ng segment
A AR O NG iy A R M R R
when al | theallockcomppisirg aewcds spleaaed to raubheprroem@g:&hé/emﬁ@r E8GiticROSH rolfOns
by the corre t ke e rotor can be rotated for operating the | ock.

t
Wien, on thel o'r?fzgé)rr thrghah & chanee PRefatieq. 19 modifyeths; ftoln'a@édo%%@ﬁcebw ect

posi tions, tineyrdePtto lalafustans w@@mlmngeyeﬁaeé@bp% w@* aiftrdreNnt h%npir?é/kgf%' n
t he stat or) extend through the cylindrical rotor surtace and hinder

rotation and¥hisBribedrek was fromrriy@eartebn. Because the codification of the
| ock i s qpepr esent eghghy 5é?ﬁcu|biq9duh@rm&éhtfaf {:&?ﬁ(ér%‘ﬂhﬁﬂo@érﬂéntst Q@ ?<§1db
oc on

defined during the 30manufacture step can be operate
single cor relé'togltwnbahje cylinder lock WhICh IS known from the European Patents Nos

0.226.252 and 0.900.310.
In a usual cylinder lock, which comprises a stator and a cylindrical ro-
tor mounted inside the stator for rotation around its own axis. and having a
15  keyhole extending in the axis direction for the insertion of a key, a number of
locking pins are mounted inside the rotor, movable perpendicularly to the axis
on the extension of the keyhole plane, and each locking pin is intended to co-
operate with a key segment whose codification is represented by the level of a
tooth or recess of the key, situated within the considered segment. The fixed
20 length of each locking pin is such that, when it cooperates with the corre-
sponding segment of the correct key, the distal end of the locking pin corre-
sponds to the cylindrical surface of the rotor and does not hinder its rotation,
whereby, when all the locking pins are displaced in the respective correct po-
sitions by the correct key, the rotor can be rotated for operating the lock.
25 When, on the contrary, one or more locking pins are situated in non correct
positions, they (or the corresponding counterpins which may be provided in the
stator) extend through the cylindrical rotor surface and hinder its rotation and
therefore the lock operation. Because the codification of the lock is repre-
sented by the fixed length of the locking pins, that is defined during the
30 manufacture step, the lock can be operated only by a single correct key and

cannot be otherwise programmed.



cannot be ot herw se programed. 2 The progranmabl e cylinder | ocks
of the kind considered in this invention and described in the nmentioned

pat ents cwoppigssssin the rotor which is rotatably nount @edTiErséidaodose
stator, instead of |ocking pins of a preestablished |ength, a nunber of key
fol | owers novabl e along their own longitudinal and 5 transversa

directions, said key followers being intended to cooperate with the

codi fication conformations of a key inserted into the rotor keyhole, and a
correspondi ng nunber of |ocking pins novable along their own | ongitudinal

direction, which forad-bgrdhmakieney mrehessksodf tHeekihaCdonsld@ekan thel IwaL s
and t he |OCkI ng pins formtogether a nunber of pairs each including a key

fol | ower andtia® apd 6@"k¢r|"F§deiri1th%ﬁﬂe@twda%teﬁﬁ%\ﬁoﬂéﬂ'% tiR P8otrphydich is

intended to Bkl hRPEREIRIE tHsitdd eRBAd roeh@émwgr pnosSbt b%éesﬂa@l.@ﬁé’&r
to define the lock codification. A transversall i/ di spl aceabl e sto

cooper at i ng \®Ngkh.aa1urgeeruafl kay fgHewees sroveRts afoqt Qoﬁh%h(Pth\ﬁwt%fréﬁ'e%’W ons

susceptilgl e 9§n§%?@§lré‘|tréélg>n‘§' Ts@d‘@é)ﬁ'?@ﬁm%‘rstﬂé%%ﬂ%hagd Rb rb%obesatéhﬁ.tmmose
oflmmb|I|2|&igthe ocki ng Blns when t he ro- tor is made to rotate

within the s 8?3%°°&f§r@a 8RS & ke insentedsing tharotskaynglf. &J1d adidd-

groove and ef&%ﬁa.ﬁghﬁuheekbmdw pind RBPEKIE Shg tMéw vl %n‘gitﬁaﬁ\é?rdﬁ%lcly
di spl aceable and is slidingly coupled with the keg | I owers, nor mal

keeps the kelon. oWh'&ﬁéP@éh@é%j@@"W theRers efcliengchi n"éhebéi?}’ folimersazid gﬂ’ﬁange

bar cones i nntoekmgl Bin8F 8RN RogétnkePa IARBE of pdird éé@ﬁ‘{rﬂf@@ﬂnbYa Qé?@éum ahe 20
key foll owers and di sengageS the sane fromthe | ocking pins hus al | owi ng

to nodi fiY the lPPdRg @amam HaYorrepprayidadswih t@ﬁ@lfﬂ@p!fﬁ%ﬁ%ﬁo GhUtuBlY C8PRer

key by a diféggrenin Jf@flérent relative pddiiénd,Alor@r 1 bisriké "t‘ﬂe'l&clé §o<ﬁl‘ﬁGHi|6r¢d A hat
t he number of possible codification combinations, namely the nunber of

different keljanswarsaledispbacaanle SE0RIbRF COOREratiO withf at'ﬁé%%ﬁakQﬁQPVeoéft he
hi gher possi fpleest e anb ﬁ%g@%&aj@eﬁ@ﬁs’s s%e@&.m@t&r&mrtahﬁg Wfﬂ)‘?{otéﬂes of

possi bl e conbi nations is the nunber of fication levels that may b
f or eseen f orthenleckiag F@égl’f@ﬁt%‘e RO S 08 'rﬁmﬁv@érz"maﬂﬁ\&gckmg PHS WF?EHh%fmt he

cooper atigng {pqkhads tef roedenwithin’ tHY stedyr bak! aues Scofh@gqhéﬁl‘é NGhePs D bahe
more small is this pitch, the nore high is the nunber of 30 possible

codi fi cati on@MeR e &f Sat%ér(’gﬂvﬁc?f‘%ﬁngﬁ%%”t%kﬁcﬁl%B'”@anﬁ&haﬁéer%umh
bel ow certaig {hAlietsa®n dptaditle RARAKSSIdIRGE YOUBIEdI WHRItHE E\EHIRwers,

manuf acture difficulties, and on the other hand because the engagenent
bet ween t he paimallyokeqrsythediaipdowesnangaged withoiheslogkioPIAG r‘e‘hﬁ&\ﬁé'%

sufficient ”@'H}fq}'é 6& céﬁé@ﬁ%hsald%rWRYhéjétaTb\E it Wﬁ%%rgﬁlly dis IacesThf‘e

mai n object of Is invention is to inprove a | ock of the considered kind
in order0t o krikécligwerp@ndiisengadas ineasdiae Kromyhalledipe@ins thue cdaving e

pggﬁg{l 81;] p%%bhyefhgtp&dkf LERHESSH bR Sndbt (MUt 13¥d MBnT BCHE BRMe? KRy by
a different key.

in a lock of this kind it is required that the number of possible codifi-

cation combinations, namely the number of different keys foreseen for the

25 different locks of the same kind, be the higher possible. One of the parame-
ters which determine the number of possible combinations is the number of
codification levels that may be foreseen for the key segments, and this number
depends on the pitch of the cooperating toothings of each pair of key followers

and locking pins. The more small is this pitch, the more high is the number of

30 possible codifications. However, the pitch of these toothings cannot be re-
duced below certain limits, on one hand because this would involve greater
manufacture difficulties, and on the other hand because the engagement be-
tween the pairs of key followers and locking pins would no more have a suffi-

cient mechanical strength.



5the pitch of the cooperating toothings of the key followers and the

| ocki ng pi ns. This object is attained according to the invention

in a | ockwofotissssonsi dered kind, in that one of the tweCEEPR@0DH0684i ch
conpose at |east sone of the pairs each including a |locking pin and a key
follower, is provided with two parall el aqg adj acent toothings, each
toothing having its pitch phase displaced™0 with respect to the pitch
phase of the other toothing, and in that at |east one of said nenbers which
conpose the pair including a |l ocking pin and a key follower also has a

limted mobi ldgymalrongq resdiNeetienof the rotor axis, whereby said member
is allowed to displace in such a way that the nutual engagenent between

bot h nenbers may take place into the one or the other of said two

15t oot hi ngs of oneTpk dhh# cmﬁg@teéfsthfsolrn%ﬁgoﬁ hsetd)ﬁ‘hﬁrove a lock ofTh@rUﬁ%sFo%rétﬂ' S

arrangenent, the nunber of relative positions in which may be couple
| ocki ng pi nskinddint erslekdg make owelos thestateg drawbaaks §y|aé|0WLﬂ)lt@danbé@%uﬁB@ in

each case usﬁufﬁ%@r e gggﬁleoéoélpgat%ﬂg 1Xeld Qﬁth%hpﬁévﬁgggpb@r@ ﬁeﬁu@kgﬁ%f are

out of phase n th manner out reducin toot
nunber of5 cothe pitet pbtinecendpienatiigotesthisg®bf Bhenleed/ fdtliovters end elsqotnubtmg pins he

nunmber of codification ¢ inati. i he o in b h the
toothing pitch. | ttrbgﬁ P%ﬁpl%g‘{té'ﬁﬁé a\r?& é]ngq# tg Veer'ﬁr?'? k'g &)r(n EHH
provi ded is bsitereaged, inthatubneg efitha twp eidriesrst M|Mr)umburae |leastes adie bhe

nechani cal s ngth of the lock. 25Preferably, said two toothi , aof the
ooy o BB elepdnCiugiiasads g o 285 KEF PITwET TS drpviasa wifk |
phase di spl agafhllef aadhﬁijécaft taomuﬁg?& edch ﬁobtrﬁng&mefg it Qitehighalt @spaded
uniformdi fference am)nght e |levels that ma row ded b%/athe alternate

use of tie t Wihigspestigshe pitch phass ofphgath rbi%Pt PRe2REAB ARl lgaghopmPt
inctuding a baekindenidrd wigh 2dkgsostofel bgmahcnumﬂgca IBBRingVGint &% B KRG foll S

t he | ocki ng wher eas t he corres%n - ing foll ower has a single

t oot hi ng. Pwer alp@ éTaér%BWtedb'BPH'“ Aeagsthes d'é%@ﬁ"baf the FRIPL@XiISg WhareRki ng

in and a key I t e
Iroot or axis. ?/\% 2011/ 68‘%%‘4?%%?’/%%%?%?%825%%“% \%)Qwat tlﬂ% rqh{"%qtelngg\g/gﬁegge

that the teebatvafert heth owniberg oy dalkee @ﬂaqehmtﬂethbeqrse poﬁhﬁe rjhemoh spii two
i ncl udi ng, a | a6kiag i dheAAnd diEMpER 1dMWfiRg e pBIrOVi ded with a bevel

intended to ren pgrmre easy trﬁe refgtlve |sp Palenent of the menbers for
mut ual | y engagi ng ﬂ'hanksasqneimslareartgmmdmtnglse number of relative positions in which

may be coupled the locking pins and the key followers forming the pairs is
doubled, because in each case use can be made of the one or the other
toothing, whose pitch are out of phase. In this manner, without reducing the
20 toothing pitch, a number of codification combinations is obtained which corre-
sponds to the number of codification combinations which could be obtained by
halving the toothing pitch. It follows that the number of different keys which
can be provided is increased without reducing either the manufacture ease or
the mechanical strength of the lock.
25 Preferably, said two toothings, of the locking pin or of the key follower
which together form a pair, are mutually phase displaced of a half of a pitch.
In this manner there is obtained a uniform difference among the levels that
may be provided by the alternate use of the two toothings.
Preferably, the member of each pair including a locking pin and a key
30 follower, which has two toothings, is the locking pin, whereas the correspond-
ing key follower has a single toothing.
Preferably, both members of each pair including a locking pin and a

key follower have a limited mobility along the direction of the rotor axis.



5In case, said teeth bevel can be foreseen for both the toothings of the
key foll owers and of the |ocking pins. The different features

st at ed aiwoho1ssswiin t he naxi mum easy of engagenent bet weempbdie/00098¢ hi ngs
of the pairs of | ocking pins and key followers. It is of advantage that the
key followers are provided, in the region jn 10 which they are slidingly
coupled with the change bar, with an extenSion by neans of which they are
positively hooked to the change bar. In this way is prevented the
possibility that the key foll owers take by chance any abnormal position

bl f~ conpr omiysii | | k
capable o pr oMiSis i RAvaRRel Bek PRORH thhég’%%@gﬁﬁg%ggﬂ i 'gémt%ggct

DRAW NGS 15These and ot her features, objects and a ges of the su

of the preseMMiAgERNARININAIUGDE & lagking pin appeakey falpweteareairovidedgwith
description gf 16 NRAd t b L ting e | ference
to the accorr%a?\%{bngm%r g\l?\ngﬁgsp,en\aﬁe?g?%: QQéy tﬁéﬂrgfa?'gﬁi%%Egmreﬁqpﬁogsté%trg?"?or
t he purpose Ofry tdraneinelly eagagingsthegespeatiaf tantRidgsogr anmabl e cyl i nder | ock

known fr t he Eur Pat 0.,900. 31 in a_.copdition of normnal
oper at i 025.“ Prgg%%(ar’esaaigg%%t\/\wgb e rcgé'sb%g%rte%ﬁn {8r B%@b‘@ﬁdﬁoﬁg"f’%s ﬁé?e of
Fi gure 1, bukey folloveradinidi afrthefloekinggens.Fi gure 3 shows in perspective a

| ocking pin of the_|ock, accordi to, 25t he invention, which is provided
with two toot hi ngsTL‘EIcﬁgﬂfé\?iea{;‘?eﬁfmﬁwgs%{m ﬁ?éﬁ’r‘%‘é‘ HesMEXENYTA RSYspRENT ve

a key fol | owngageiehhbelwadh theasbeiings b thd1Baird\@INddKkdRy pins and key followers.
It is of advantage that the key followers are provided, in the region in

10 which they are slidingly coupled with the change bar, with an extension by

means of which they are positively hooked to the change bar. In this way is

prevented the possibility that the key followers take by chance any abnormal

position capable of compromising a good lock operation.
BRIEF DESCRIPTION OF THE DRAWINGS

15 These and other features, objects and advantages of the subject of
the present invention will more clearly appear from the following description of
an embodiment, being a not Iimitirig example, with reference to the accompa-
nying drawings, wherein: |

Figure 1 represents, for the purpose of reference, a cross section of a

20 programmable cylinder lock known from the European Patent No. 0.900.310,
in a condition of normal operation. '

Figure 2 shows a cross section corresponding to that of Figure 1, but
in a condition of change.
Figure 3 shows in perspective a locking pin of the lock according to

25 the invention, which is provided with two toothings relatively out of phase.

Figures 4 shows in perspective a key follower of the lock according to
the invention.

Figure 5 shows in perspective the locking pin according to Figure 3
and the key follower according to Figure 4, relatively engaged.

30 Figure 6 shows in perspective a portion of a rotor segment and of the
key, with a pair comprising a locking pin and a key follower relatively engaged,

in a first condition.



Figure 5 shows in perspective the |ocking pin according to Figure 3 and the
key foll ower according to Figure 4, relatively engaged. 30Figure 6 shows in
per spect iwe 2a11ps8ssion of a rotor segnent and of the keyPCREPRO1&/OP@SE
conprising a locking pin and a key follower relatively engaged, in a first
condition. 5 Figure 7 is a plan view of téwe conponent parts represented in
Figure 6. Figure 8 shows in perspective aportion of a rotor segment and of
the key, with a pair conprising a |locking pin and a key follower relatively
engaged, in a second condition. S5Figure 9 is a plan view of the conmponent

parts represented tanBE& R Q%%ﬁ% %ﬁ
ENVBCODI VENT F%u’:é ?lrJ'E'?a §ragf er en(%:fgﬂ;?{a o Fi gurf-gggjé.lrtg{ey&eﬁ%c Q(rzlee6| n

order to recall thEigyeadr shows i PersREAive a pertigreetigirotprofegmenicandfof ithe

Gocument o, ey = L EBmPRE Y | Fided BPLRTS A IBRE Rl UEnidhanyy

nmount ed a r otroa sBcens cepditiohe of receiving in its keyhol e a key 3. Inside

rotor 2 e nounte er of 0 i
per pendi %[H ar tot ' %5%95290 %St\grgngf %C}@\ﬁsonn;énkéﬁf |r{5§re%leone6w¥nh 'Pr“r BN
| ongi tudi nal and transversal directions. The key followers 4 are intended

to cooperat epid) kReEQEKPFRONIFSHE BHIBEERRE PEMIIDAENS, 2d- 15

dition, insi e rot or are nmounted a correspon I'ng | ocki ng pins
6, each locking pin being coplanar with one of the key follomers 4 and

having mobility al gpfrd! fer@Mdhde ?@F%H%Q@'an@iégﬁﬁ b@Maddird EF‘de’?hB"\‘écQ ?ﬁe

the | ocking pins 6 cooperate w unt er pi ns together wth
formthe bl og&nergl rErblere agt thReoneasalion Pha |Re'§'01f©ﬂ|¢ eorsiderechising, éOltwaﬁfi? ng

5, the |ocki pgriligs ZQferﬁﬁé’é}l@n{aQ:%tt}&' e &teoaaé?(&rhgﬁt% tRthB'gPQSd@éﬁné{Hseé‘ded

to mutual |y cooperate I'S cooperation may llace 1n diff
rel ati ve10pos$ttaTQInI§S'qenWbK@e?hetr® '@Ié@tﬂ{ﬂblblempweteldo%l(o@ocﬁ suscantite oA rsceiy- bar

9 is displ a%@hh%an?ﬁwﬁé %nrsé/fésem@ueef&tbpﬂ awfetrnwhteet&ﬁﬂ%be'r%f%%%%' ol e

to cooperate Wth ongi tudi'nal groove 10 Erotrusmns
i nt ended fore@oﬁbﬂﬂgtlnragpwn%pe@ﬁé@%éarofo theoazis of| r@éw A@Nst havieg medbility

serves for 'S”EEHB't'hS?r' WntIBﬁ 'tt?&lKhPQnH't'ﬂénsQ/e‘P@ndn ns?2 Tﬁe’%?}ffél v&é?&azie

within stator 1 an as a C nsequence, corres Sal
groove 10 an@lreewgergi@si tcheoopsyRiayithi the @dlwamwfbanathnmf tsayu?s In ad-

transverggal | ng ms‘?’&@?{ﬂl Aré Qﬁ&ﬁntgg' 2 C?Hegbg%l}ﬁ?ﬁrg}f'ﬁﬂé%d?m({ Kins Z) rﬁseé,

fol |l owers 4, an nor mal e change 1 keeps
engaged wit heach locking p|n belng coplanar W|th one of the key followers 4 and having

mobility along its own longitudinal direction. In the shown case, the locking
pins 6 cooperate with counterpins 8 and, together with them, form the blocking
members of the lock. The key followers 4 have a toothing 5, the locking pins
20 have a toothing 7, and these toothings are intended to mutually cooperate.
This cooperation may take place in different relative positions, in order to de-
termine the lock codification. A stop bar 9 is displaceable in a transverse di-
rection within rotor 2. is susceptible to cooperate with a longitudinal groove 10
of stator 1, has protrusions intended for cooperating with recesses of the
25 locking pins 6, and serves for immobilizing the locking pins 6 when rotor 2 is
made to rotate within stator 1 and, as a consequence, the stop bar 9 comes
out of said groove 10 and engages the locking pins 6. A change bar 11 which
is transversally displaceable in rotor 2 is slidingly coupled with the key follow-
ers 4, and normally the change bar 11 keeps the key followers 4 engaged with
30 the locking pins 6 as shown by Figure 1 but, when said change bar 11, due to
a rotation of rotor 2, comes to correspond to said groove 10 of stator 1 and
penetrates therein, it transversally displaces the key followers 4 and disen-

gages the same from the locking pins 6, as shown by Figure 2. Then, by



30 the locking pins 6 as shown by Figure 1 but, when said change bar 11,
due to a rotation of rotor 2, cones to correspond to said groove 10 of
stator 1 wodopeaissssnates therein, it transversally di spl acesrohe/oke@se

foll owers 4 and di sengages the sane fromthe | ocking pins 6, as shown by
Figure 2. Then, by 6 neans of the replacgnent of the forner key 3 by a
different key, it is possible to nodify the |ock codification.

it my be remarked, the pitch of toothings 5 and 7, which determ nes the
possi bl e positions for the |ock codification, is not very small, and it 5

cannot be regieRft & thid tdpldesassteof fHeSforr%PQ%ka‘by‘Quél?’fe'réWtoié’)ﬁ lfS%"B?(ssmle

manufacture difficulties and a weakening of the engagenent bet' ween
fol | owers and® Mrdtiynigedrals coticatipact 1imits the possibility of increasing

the nunber of possifal g sagidd @@hb%d@%tb.woam&bthrr@?gfemoev tvhﬁcﬂ%fé? r. of

di fferent keys which can_be provided for a | ock I's kind ready
stat ed, accoftin@g the Possibiepesitioss fondhefoeneodifisatiemps-natetary fanals afd it

| east sore otahh6r Baidedueedamdtl \ﬁ!llnge@ads%cMIé‘ge@b&IﬁnWo@ld(chg% |s‘3\°ﬁ'er manu-
preferably the |l ocking pin, is provid two. par al acent

t oot hi ngs, efRRUGH diffiguties FHidh? Npakeainhef mesem@gﬁmpwabetvcﬁespkané@lwera
respect to tBﬁdﬂb&ﬁhEp&%e @ﬁ.st#&%t %h&r tﬁé)%%%lﬂm Jeghl.ﬁﬂésgﬁn@fﬁeaﬂeﬁ%fg df“

parti cul ar from gfure ) ser king pin
t he renai ni n§0stib%t &AM @Iaf‘@nc@@ﬁ'ti?'ﬂﬁ rﬁdec héekeforn tieapumbeirnet different H@YBng

a single tooRidicdn bgaﬁﬁopmd%p alibek ofHhia&gy toothings 7a and 7b, and the
pi t ches of these two tooth ﬁg% are nmutual |y phase displaced. In the shown

exanpl e,1® he phaseAgi 3peadefEredarseRiding &0 dheanvengionaops tafhtheatve tchimpai-s
the preferredegOpditki Oat le’-&%t@b‘?’né‘%\f thel QY@Eoﬁ]\pLQfﬁgeﬁelBEﬁﬂgO?thgHrae kéyhas

as customary a single toothi . According to 1 osition
fol l ower 4 wialiowesspseterablyt H@ |'@@1¢Mgmp» nsaprowmeg witht tWegprailg!l adjacent

suscepti bl e gfotringagkash foh@hééy)to%wagzq&aqrwgte .lfgepféaﬁ}ahbgg d?s%l?{] &Y@ﬁh r?%;ﬁ A0

pi n. For exanpl e, "according to FI%
4 engages th® tftﬁnpmchgpfm%pf the atbekiteethifian 6. hlsBéeatuzg RNESES tlhepar\mular

t oot hi ngg; 7asgpd F?d%r@rﬁ Mg yakd Qés&dﬁtﬂd b%ealotaﬂinfgoamedﬁgr;gn% rbiafill

that the possible Telative positions of ey foll he 1o ng
pin 6 do notS¢hstaatiallysonfenming thepknawn sbapendgnpicaetpf avinaal sinale taotmmg of

a pitch. Theyehgg %o%rﬂ%l%{ﬁéerﬁ'tbo%ﬁ&é 7%% ?boéﬁ%w W'cﬁQQlétf tREYe two

reduction of the toothing pitch, the nuhber of possi e ative positions
of each key Wo@fth'”%@rPdWétrua\Hﬂtﬁﬁ‘aﬁ@éj(bW?C@‘é) ﬂm&%m\e@mﬁmm@; theckhags @isn i s

doubl ed. ThepGEe BNt ARSI 1 8 NalBbPApACRATS o thd\BrdtRare &thﬁ’&?s' bl'e

codi fication conbi nations of the corr spon Ing
In order?0t hat the kB§ Keyl ﬁodiwyﬁs 44renrm¢ﬂtﬁﬁep Fagwea‘b@@@a%ﬂwédstomarhea single

oneat S5 naRohA 5 B By e UANATE) 6 B8 1Ry £ U R 5 v
di spl acenent!o§ki®gl Rin 6, this toothing 5 is susceptlble of engaging the toothing 7a or the
toothing 7b of the locking pin. For example, according to Figure 5, the tooth-
ing 5 of the key follower 4 engages the toothing 7b of the locking pin 6. Be-
25 cause the two toothings 7a and 7b are mutually displaced by a half of a pitch,
it ensues that the possible relative positions of the key follower 4 and the
locking pin 6 do not differ, as usually, by a toothing pitch, but only by a half of
a pitch. Therefore, being equal all other conditions and without any reduction
of the toothing pitch, the number of possible relative positions of each key fol-
30 lower with respect to the corresponding locking pin is doubled. Therefrom en-
sues a very great increase of the number of possible codification combinations
of the lock and of the corresponding key.
In order that the key followers 4, when they are approached to the cor-
responding locking pins 6 when programming the lock, can engage as needed

35 the one or the other of the toothings 7a and 7b, a relative displacement should



7 be all owed between the key followers 4 and the | ocking pins 6 in the
direction of the axis of rotor 2. For this reason, according to the

i nvent i onwoi2n1/esssseeded t hat at | east one of said two meEDAEP3)1000ME@SKey
follower 4 and the |ocking pin 6, which conpose each pair, has a limted
mobility along the direction of the rotor .5 axis, whereby it can displ ace
in such a way that the nutual engagenent of the two nenbers takes place as
needed in the one or the other of said two toothings of one of the involved
conmponent parts. This nobility can be assigned indifferently to the key

follovers 4 ee dRWdtEbbREEMN eIk fElowdits 4 hnd %@ﬁ@ék@rﬁ@*&hr?s Bhﬁtthém.ﬁecnon
mobility is a?3|gned to both said conponent parts, whereby its exten-

10si on can b& HRRIGXKEPT P 2orfithinEaasgnuageording to the jnveptips, jtgs needed

consi der ed SUrhétaeh'l@asts&iéjofjé&la't%ﬁ%ﬂbe@%h@h@@%&@ér @'em%i %Or%ﬁm@%ﬁ'é’
taking place) may be favored by a |Iight bevel he teeth of

t oot hi ngs of WMhi eerEPgse teﬁéhd%ar'ferhaéra b’@!tﬁdtfﬁ@b'bb’nﬁiéﬁ@ﬁhe @fﬁtcélon‘nfltbe tsetes|
i's represent gdisi lynedebitfdBUgi8prhckah stulaﬁ 34 %}/thFtﬁehﬁrulﬁf'M efrfa7a QW ntdbf thdD

In the exanpl e shown and described, the e toothin has been
assigned to W@ MeYBReiytakessPlace \ﬁﬁé‘f‘?@é@dt'ﬁéhﬁé%ﬂef ol I"tﬁ/\éﬁ*‘@f@fwfétwostpmji e

t oot hi ng 5. H@%‘eé{ﬁbnetof' t$1et Plvgﬁeﬁeéﬁﬁﬁgﬁeﬁthﬁérté hel'l'ﬁggﬁ)@iﬁmgémb ggs@ﬁafe

obt ai ned by providing doubl e t oot hi ng on owers an
t oot hi ng on t’WéffW@@F('Nrf@ therkey falewees dcen @nt@ehﬁé@@ pinesh hutot fopssfbrabilei es

can be 20i ”pﬂﬁ:aQC{hQYm@bpﬁ)?ﬁseégﬁﬁﬁeH’ftotb'@)?h dgRd Qéﬁ‘boﬁéntb% aks "RALT t%’z{]@xten

advisability urther clarification o ehavior o
di stinctiQe eoRpeRTehe rpdvead ofa CREEFRIRFNBAYAY-s gi ven by Figures 6 to 9,

wherein it is suppgsggs ﬁsh%nélagréd ghﬁ&qed‘s&@ é.%?[%%@heﬂto(m&lﬂﬁowe%ﬁfahﬂ@ of

the axis of rotor 2 is all owed | ower s
| ocki ng pi nsSBONtANGAKEY t@ktmdp'?icﬁéfré@y tbG faZQFQ%@VC%lsl@hT rbeMel off theklegth of

fol lower 4 igo@RoR@tMegs N frré%hén& m@ theﬁ‘ épsts{rﬂ%é)'danﬁpoﬁ@?ﬁ fﬁf}sjlﬂﬂées

8 and 9 refer to the case in which | ower IS eng
toot hing 7a bevel 'F(S%Rreﬁgr‘}ﬁdn'”@a('J‘thzb'u?§ef°rt“h%tetﬁié Qiﬁh@ﬂfé)@@%@webﬂ t hese

cases tajges pl ace f i he
key 3 haissebrought ?ﬁgﬂigg;ﬁfﬂrg}iéjgb\gﬁmfﬁ ﬁggﬁf?ecdhﬂgéhfoolgﬂﬁlthgmé P”~%1V"hi'bcEag

fol | oner 304been pesigprddottbetoeking Pis Bf whetaasrthgreyoiollowersod Haveod Strmée
t oot hi ngs 7ato%?ﬁ|m§t5 OfHé\}OévérOi?Ké RS bR :%n@arked that thd @ahheebgrﬁﬁe aaﬁ' LBs 6

and 7, the key foll ower I splaces along the direction o XI's 0
rotor 2 in treen%ﬁgeor@wdwga q14b|e\I\h@théfh%oatth@H‘@sté?H@W?r?rr@ntir%Slf@é%t@@hpl n

6 displaces jy fhendig8Ghd %FhsOf Th@ese’i‘é‘étﬁonofaetrm%te%rth%sb ?Johﬁ Qﬁbm?i?@%%' nt Ge
sense, according to arrow wher eby the toothing | ower 8
imposed by a preference of the designer or by a manufacture adV|sab|I|ty

A further clarification of the behavior of the distinctive component
parts of the invention is given by Figures 6 to 9, wherein it is supposed that
the limited displacement along the direction of the axis of rotor 2 is allowed
both to the key followers 4 and to the locking pins 6. Figures 6 and 7 refer to

25 the case in which a key follower 4 is engaging the toothing 7b of a locking pin
6, whereas Figures 8 and 9 refer to the case in which a key follower 4 is en-
gaging the toothing 7a of a locking pin 6. Of course, the one or the other of
these cases takes place according to the fact that, in the position in which the
key 3 has brought the key follower 4, the pitch of toothing 5 of the key follower

30 4 corresponds to the pitch of either one or the other of the toothings 7a and 7b
of the locking pin 6.

In the case of Figures 6 and 7, the key follower 4 displaces along the
direction of the axis of rotor 2 in the sense of arrow F1, whereas at the same
time the locking pin 6 displaces in the direction of the axis of rotor 2 in the op-

35 posite sense, according to arrow F2, whereby the toothing 5 of the key follower



4 aligns with the toothing 7b of the |locking pin 6 and can engage the sane.
On the contrary, in the case of Figures 8 and 9, the key follower 4

di spl acesw@l20n¢psssee di rection of the axis of rotor 2 i nPCHEPIENHE6I8E arr ow
F3, whereas at the sane tinme the |ocking pin 6 displaces in the direction
of the 5 axis of rotor 2 in the opposite gense, according to arrow F4,
whereby the toothing 5 of the key follower 4 aligns with the toothing 7a of
the locking pin 6 and can engage the sane. It is to be remarked
that the senses of the two arrows FI and F3 according to which displaces

the key foll avmlrgnévamh@n@@muﬁ@wrmf&rhwdc\mgcgﬁe&an&@aﬁfé@\gageaﬂéisb!n*ée this
are opposite in the two cases the senses of t wo ows F2 and F4

accordi ng to whi ch 451 cREERYhE 1h6cka555°h f'ﬁ“ées 8'and 9, the| key followes v dist age

that the keypfalekomeng the aﬁeunorrr@y tlae @,b§edfvaﬂor 2 i 98¢ eerdeadd amoW e an
ext ensi on 4a In the region in whic are slidingly coupled with the

change bar 1Y heggasy@hh eé@’ﬁ%é’”@xf@n C(‘)‘H‘Qlé.’”’t RedigRices| iNothe difectiqns ofy the e

posi tivelsy hagisedf tetor e ighaBIEpPitel sensd BBES AWRY th SarPé @ Vet %ew@y the
possibility that the k%followers due to their nobility, may take

chance some HHBINGEd opbs KPB ORIt 8ligps %Wp?\?nioﬁ”ﬁﬁgg‘b%ﬂ“q teking P')'/‘ 6

operation. and can eHipRYestheGdne application of the invention becones
possi ble a great increase of the nunmber of possible codification

conbi nati ons of thH iFdEKRe sparkay Rérke sesses afbegweospmpwsduhiged o3 ac-

di fferent keysding tHQMich EILEEY the Ky RABREF N apd JppBsiteahNihadtw aBe of
the conponent parts, and therefore w thout causing particul ar nmanufacture

di fficuld esS’&?"‘”&n?”?vé'éfﬁetﬁisn@f%PpPH%'t%dﬁrﬁBﬁéW@ ??a?etssthe senses ofafhe twe ar-

descri bed fepwd g3 ameFJD%ca@r@m%% Wﬂn&'dﬂusbh@e@&hé%&@rﬁ@blrﬁsng a key
follower and a | ocking pin of t or even, for the reason of

sinplifica- 25tionlt i§ritfyad\@néage t?)%.tl V“se key fellQuispsisi hgad rit FAYsbe ahsesved in

reduction of Fifiee£ 4t Y 5Oﬁa@éj‘éﬂréx%r%ﬁo@f4fae|h€tﬂemégtd?ﬁ|n' wmﬂtthep are slidingly The
characteristics of the invention ma plied to the stated kind of

| ocks, irrespRéRIedavity thenehangs Ber p O\ﬁyd@éaﬁﬁtq“l thesxtansi@ry 4adhe ke . f°|'@W'

shoul d b Uné@ﬂa‘?@%o&h@bl} RbSkddWLiHe arge BAE 1hi MhitRd w8 wEr&i@me@%e
bodi nent descri bed and shown as an exanpl e. Sever al Eosm Ye nodi fi cations

have been poP?tS@ilibuthatnthenkey dalfanerss dueetar &R ipekitty, raAY takeidys charce

within the a@éhbta)bn@frm%h9§§itl§iﬁ'da'pﬁgle' & &dBpRIntising 88 0aN8EK bpatdten. and
ot hers, and any replacenent by technically equival ent neans, can be made to

what has been desctn®ue intheshrplication ohdhe inMamiicn; BrREOMESPRFRIDIE A OT8atdP- t he

invention angrebB8 of the number of possible. codification combinations of the lock, and
20 therefore of the possible number of different keys, without resorting to a reduc-
tion of the toothing pitch of the component parts, and therefore without causing
particular manufacture difficulties or any weakening of the component parts.
All the described features may be applied to all the pairs comprising a
key follower and a locking pin of the lock or even, for the reason of simplifica-
25  tion, only to some pairs, by accepting in this case a reduction of the extent of
advantages offered by the invention.
The characteristics of the invention may be applied to the stated kind
of locks, irrespective of they being provided with master keys or not.
It should be understood that this invention is not limited to the em-
30 bodiment described and shown as an example. Several possible modifications
have been pointed. out in the course of the description, and others are within
the ability of those skilled in the art. These modification and others, and any
replacement by technically equivalent means, can be made to What has been
described and shown, without departing from the spirit of the invention and the

35 scope of this Patent as defined by the appended Claims.



35scope of this Patent as defined by the appended Cains. 9 CLAI M

1 . A progranmabl e cylinder |lock of the type conprising a stator (1) and a
cyl i ndri caD 200088864 2) , nounted i nside the stator (1) forCT@EPariooN986 ound
its own axis and having a keyhole extending in the axis direction for
insertion of a 5 key (3), and conprising igiside rotor (1) a number of key
followers (4) novable along their own | ongitudinal and transversal
directions, intended to cooperate with the codification conformations of a
key (3) ‘i nserted into the keyhole of rotor (2), and a nunmber of | ocking
pins (6) novable along their own | ongituggdiapmak direction, which formthe

| ock bl ocking nmenbers, said key followers (4) 10 and | ocki ng pins (6)

form ng together a nunber of pairs each including a |ocking pin (6) and a
key follower (4) and : i ¥ eded, L || erat e,
indifferent relati vengdgg?%%ﬁgb@ EQ@r;cfegrr I%%Cg (geﬁéngﬁ)e Qorﬁ? Eﬁ’ % %?f:bgt '@n,
the rotor (2PNArRECYMdFaAretoahdl enaunted idbisel theesiblas (d) dpr bdatig@pround its
cooper ating h 0 f tator

ooy ecti ons. SvTads BB Be VRO KEEmIMY B nE' AP yrklliod ek BEKLDR ot
pins (6) &n bedéﬁ) ta:nd mmbmsmgensme fobark{Ng pumbe( @)‘ kuiyénllowemr(zl()zmowa)laade

t t at th b d

(10) “and" engaiud Tied’ Blyoibheiine faf it oGS a Mt ED sPogarae
which is tr amtsherrsaabbgnﬂdascm zoatdrheatamd o5 askeydi(Bginsecupirgd thiet keyinbee ey
followers (4 engaged

in der to nor ee e 20 key followers (4)
with the |oc£‘?tﬁé 8 Y 8)n v %'JP&IHE pa'@g (P&é“%%,b § GlonEhar PWP(PPSW he
| ocki ng pl NS ngP MireBesn SwhthciaRgendascK bldckidesern B, Sadid IO RBWeLD) (49f
stator (1) and prOV|des a |l ock programm ng position, characterized in t at

one of tHe naREdPekipg Péys (IHPERIND e nuskar ofopriropachingluding alasck-
including a {RekinG)Rny é%y@@ﬂjov@etk@) :;r% hQV‘ﬁb toBhings €7 @g@%bqsg%:ﬁ? D

two parallel and adjacent toothings 7b), each toothin ) havi ng
its pitch phabecaprspraieed Wf?rerrte@tﬁéme pesitiors, phtarHeptasiefiod thedodt hedifi-

Lo osad el cdtian, darkotdt (e dding ™ tranQUE lly 3 la FELBIE od Dable) M.

conpose the pair ‘includin ower
limted nobi bting vatroagongleumalegltqozyn @fo)tdfestatqrs(w)fandoh@wng Z)rmamhenetsyassm d

nb || ' t
e i hefRbE RperE bt YA o b BRI RYG) bt
ot her of sal tiz¢ Woe ummg pgs (6TawiTé) rofor q@g inmddectoresthey withih, 6Dat6|0(‘n)l mgd t he
i bl l'i nd k d 1,
Phar act ari zethd Ao QUETTES BB ot 1 Srd Bnatost thedosing @< o
of the key f @)l ewarcdmprisihg @hcﬁmgﬁ:t b@f(‘fD)r\ﬁfhi%hﬂaitfar%v@rémeU&EFMCBBBI%Gand

di spl aced of a half of a pjtch. programabl e cylinder | ock as set
forth in C a|sn§lid|nglp{é;0é1@{%, yvggothe key followeFs (4) in order’to normally keeping the

20 key followers (4) engaged with the locking pins (6) and to disengage the key
followers (4) from the locking pins (6) when said change bar (11) comes into
said groove (10) of stator (1) and provides a lock programming position, char-
acterized in that one of the members (4,6), which compose at least some of
the pairs each including a locking pin (6) and a key follower (4), are provided

25  with two parallel and adjacent toothings (7a,7b), each toothing (7a,7b) having

- its pitch phase displaced with respect to the pitch phase of the other toothing
(7b,7a), and in that at least one of said members (4,6), which compose the
pair including a locking pin (6) and a key follower (4), has a limited mobility
along the direction of the axis of rotor (2). whereby said member (4 or 6) is

30 allowed to displace in such a way that the mutual engagement between the
members (4,6) may take place into the one or the other of said two toothings

(7a.7b) of one of the members (4,6) forming the pair.



in that the nenber of each pair including a |ocking pin (6) and a key
follower (4), which has two toothings (7a,7b), is the locking pin (6),

wher eas twe 20oresesspondi ng key foll ower (4) has a singl e PCO@PROIOGHOCIS] .

4 . A programmabl e cylinder lock as set forth in Caim1l, characterized 10
in that both nenbers (4,6) of each pair iqﬁluding a locking pin (6) and a
key follower (4) have a |limted nobility along the direction of the axis of
rotor (2). 5 . A progranmabl e cylinder lock as set forth in Caim
1, characterized in that the teeth of the toothing of one of the nmenbers

(4,6) formng eachppa brdg?éwﬁiémg &lihaeKided 4y Qet(f@}thaﬁdcna.my cfr@l'éa@ﬁﬁeé 4)

are provided with a bevel (5a) 15intended to render nore eas%/ he relative
di spl acenent inothat f@ihdpdpathingsy73.4p) I?uttG%LI'P‘ik'%@a’gK%O[ 9é the dgacloilower

t oot hi ngs hichBtogefhdt RGHRETRAIrea Y kidtdsly Ipf t m
5, char acterl(z)e\élv I|Cn tor?at bot h th@;ﬁt Jo?hl ngd; % p ggea&s&lgke%%ré ?ﬂ; gaft%l of

the | ocking Pit¢#fs (6) are provided with said bevel (5a) 207 . A

programabl e cylinder |ock as set forth in Claiml, characterized in that
said key followers (4) are provided, in the region in which they are
slidingl ¥ coupl ed i thptdgeawhzaiye dyéind¢riibck asi sdt farthemt@asn dn chdegctbyizeatans

of which t he% ' ?tﬁ@%édﬁ?f&l gf QQQ#%% f Bk J?J?né:%al'agﬁmg%m((%})and a key follower
(4), which has two toothings (7a,7b), is the locking pin (6), whereas the corre-
sponding key follower (4) has a single toothing (5).

4 . A programmable cylinder lock as set forth in Claim 1, characterized
10 in that both members (4,6) of each pair including a locking pin (6) and a key
follower (4) have a limited mobility along the direction of the axis of rotor (2).

5 . A programmable cylinder lock as set forth in Claim 1, characterized
in that the teeth of the toothing of one of the members (4,6) forming each pair
including a locking pin (6) and a key follower (4) are provided with a bevel (5a)

15  intended to render more easy the relative displacement of the members (4,6)

for mutually engaging the respective toothings.

6 . A programmable cylinder lock as set forth in Claim 5, characterized
in that both the toothings of the key followers (4) and of the locking pins (6)

are provided with said bevel (5a).

20 7 . A programmable cylinder lock as set forth in Claim 1, characterized
in that said key followers (4) are provided, in the region in which they are slid-
ingly coupled with the change bar (11), with an extension (4a) by means of

which they are positively hooked to the change bar (11).



