WO 03/ 062570 PCT/ SE03/ 00074 1 H GH SECURI TY LOCK AND KEY BLADE COVBI NATI ON
Field of the invention The present invention concerns a cylinder |ock and
key 5 comwioratobzsio conpri sing a cylinder shell, a key pl ugpariseas/om74
rotatably nmounted in said shell, a longitudinal key slot extending along
said key plug in parallel to the rotatibnal axis for recei ving a key bl ade
havi ng, at a side surface thereof, a longitudinally extending coded
surface, at |east 10 one | ooking tunbler assenbly having a body segnent
with a gogtastcPRITY oDOCEABNDNYEY NBDABEI dOKBYNATDONSO as to engage W th
said coded surface of a properly shaped key bl ade upon insertion thereof
into said key slot, and at | east one cavity |ocated at a transversal side
of said key) sl 9f {He5§hge5€¥oﬂ5 pl ug, said cavity accomodating an

associ ated—oneof —saird—at—teast one tunbl er assenbly and gui ding the

| atter for elevational novenent therein. Background of the invention 20
Such a | D& psepemvi Doveytknpwnoficerms he pyl endespéoicki enti bay

US- A- 4, 756, 177, US- A-4, 815,307, _US- A: 5067, 335, , US- A: 5. 640, 865. .and .
US- A2 5, 0872532 ¢ 1R ?ﬂm?ﬁééﬁﬁﬁeao?yﬁéﬁgﬂf.S%ﬁl}heaﬁ%gksp98938P8§§len t hese
ref er encgssaashy trbheedasseshly BRS1R, &l DgRGipaALhaD REQ] 8TbkNg

outwardly therefrom either in 25 different angular directions or at

di f f er enexperdingnalosgchaidhkeyt Bbud obyi Pasrkhaeldrst ERButPbatdPnRhe out er
ends (co t oLl] f_t fy I ONS_gene Yy fi s fromthe
ormal Ty s e oF SEFTEnd: 8By bRAST BRvLhS Al aTe Ry SRk LR RS | The

| ongi t udthatedf y estiongitudinablpacatéedindg anfladt harkeyes! at. least

10 one looking tumbler assembly having a body segment with a
contact portion reaching into said key slot so as to engage
with said coded surface of a properly shaped key blade upon
insertion thereof into said key slot, and at least one cavity
located at a transversal side of said key slot in said key

15 plug, said cavity accommodating an associated one of said at
least one tumbler assembly and guiding the latter for

elevational movement therein.

Background of the invention

20 Such a lock is previously known from the patent specifications
UsS-A-4,756,177, US-A-4,815,307, US-A-5067,335, US-A-5,640,865
and US-A-5,067,335 (all in the name of Widén). In the locks
disclosed in these references, each tumbler assembly has a
finger portion projecting outwardly therefrom, either in

25 different angular directions or at different positions, such
that the longitudinal distribution of the outer ends (contact
portions) of the finger portions generally differs from the
normally regular distribution of the locking tumblers
themselves in the longitudinal direction, i.e. in parallel

30 with the key slot.



WO 03/ 062570 PCT/ SE03/00074 2 In this way, the nunber of code conbi nations
can be nmade very high. Each tunbler assenbly is elevationally novable in
the assowpDaBeeseavity and, in addition, the specific posiPCITSR0D60074 he
contact portion in said longitudinal direction along the 5 key slot

provi des further code possibilities. These known | ocks provide a great
nunber of code conbinations, and also a high security against picking. 10
Summary of the invention The object of the present invention is to provide

a high gecumity wa9Gk taed nkepecOdT rRAIde0 b il Bdry ermntho netiKi Wy Wi t h
a | ocki ng mechani sm having at |east the sane high nunber of code

conbi nat Pad -aFache tABKET By oA 1R ViR ianalleh navmpighier Skeurity
agai nst pi_cKki i t r t.in i i by i S

aoni oved oror ateal R Ayl cin gl 15 Bt to [ ko it S Stton for

| ocki ng theblcentassepby ioh tihe shdek leoprdwiEs phirecfi@d sidpag eriie
tunbl er body segnents acconmmodated in the sane . cavity, each tunbler body
segment K&Yi §4°% BERVACESpEMETHRT GREE RO LIiis S% the formof a finger)
reaching into the key slot. The adjacent tunbler body segnents in said
pair are guided in said cavity for elevational novenent independently 25
of each dhkese. kKTiwnadpatenpricvdgesegumers inuntdes i rcede coming duens y

di spl aced respective elev%tionaL posi_t.igns whil e bei ng engaged, at

int

sai d conf&&t 3967 Potis IhyeSHTd o dEG 1 5 PASE Isbn i nsertion of said key
bl ade into said key slot. Also, the associated contact portions in the
pair are axially 30 separated in the lontigudinal direction of the key plug
such® th 9 1 i wi || be positioned at

The object of the present invention is to provide a high

security lock and key combination of the aforementioned kind

with a locking mechanism having at least the same high number

of code combinations as the known locks and providing an even

15 higher security against picking.

According to the present invention, this object is achieved
for a lock of the aforementioned kind in that at least one
locking tumbler assembly of the lock comprises a pair of

20 adjécent tumbler body segments accommodated in the same
cavity, each tumbler body segment having a contact portion
(not necessarily in the form of a finger) reaching into the
key slot. The adjacent tumbler body segments in said pair are
guided in said cavity for elevational movement independently

25 of each other. The adjacent body segments in the pair are
individually displaced into respective elevational positions
while being engaged, at said contact portions, by said coded
surface upon insertion of said key blade into said key slot.
Also, the associated contact portions in the pair are axially

30 separated in the lontigudinal direction of the key plug such
that these contact portions will be positioned at

elevationally specific and generally different levels when



el evational ly specific and generally different |evels when WD 03/062570
PCT/ SEQ3/ 00074 3 bei ng engaged by the coded surface upon insertion of key
bl ade i mwvo Bloe2skey sl ot. The US patent 2155734 di scl oses paTsiEns/ommr4 | ock
and key system 5 where each tunbler assenbly conprises a pair of adjacent
tunbl er segnents. However, these segnen?s in a pair are coupled to each
other by a spring acting to separate the two segnents in opposite
direction fromeach other. The two segnents have a limted nmobility. Al so,
t he assopéahgdesgataat bOther tbasd bortheepapbnatiaskecabadofn kelyo$dade
vicinity to each other. Therefore, in order to cooperate properly with a
coded suRFaceh8nkgYkeyobtade, they nust be positioned at approximately
the sane level. 15 In contrast, in the |ock according to the present
invention, the two body segnents in a pair can be |ocated in nmany

di ff erentheelat pueenosb6n34 Hdescéacksekevamidnal lpoki andnkefy syseeof t he

body_segnents, the other body se nt can .be osi tioned in various
posi%iongbeﬁﬁcﬁ?ﬂpnﬁPWPiFﬁeagﬁFﬁggguﬁﬁgpréﬁeﬁf cB&ér08§b?ﬁdFF8H§ is very

hi gh. MyggaMetr stgmentBe goRLIEL, POELEORSgRENAsPANr adbBiogatked reltively
cl ose to each other, although they are axially separated from each ot her,

it is veeypdieif teubachoohbar phyadespAd ngoRCEENIPEPt FERAFRLRO FHCalty®
dlSplaCIQ%aé?ﬁggt%ﬁgggﬁgsi%gﬁé? g% iohh r%%ggagﬁso%hggtyT%Eggmgﬁ level of

security g. erent e I'ment’'s are possible within
t he genegalmehb¥eRhiv¥eaclnaeped msbsattiar Aison the deperdemidclcanteict30

The i nvention also concerns a key_blade (and a correspondin% key . bl ank)
havifg, BPTrhiendeiBuFh8cBaifrerEBf 1ogat6AgilfubilRgrl yicinity to each

other. Therefore, in order to cooperate properly with a coded
surface on a key blade, they must be positioned at

approximately the same level.

15 In contrast, in the lock according to the present invention,
the two body segments in a pair can be located in many
different relative positions. For each elevational position of
one of the body segments, the other body segment can be
positioned in various positions. Accordingly, the total number

20 of code combinations is very high. Moreover, since the contact
portions of a pair are located reltively close to each other,
although they are axially separated from each other, it is
very difficult to manipulate one contact portion without also
displacing the other one. Therefore, the lock has a very high

25 level of security against picking.

Many different embodiments are possible within the general

inventive concept, as set forth in the dependent claims.

30 The invention also concerns a key blade (and a corresponding
key blank) having, at a side surface thereof, a longitudinally
extending coded surface with at least one pair of neighbouring

code surface portions (or, in a key blank, at least one



extendi ng coded surface with at | east one pair of neighbouring code
surface portions (or, in a key blank, at |east one WO 03/ 062570

PCT/ SE03/WO0®3462540 mat eri al region for cutting out a pair eCTrsebgyboouri ng
code surface portions) for co-operation with the respective contact
portions of a pair of adjacent tunbler Body segments of a |lock as defined
above. 5 The invention will be explained further belowwth reference to
t he appended drawings illustrating sone preferred enbodinents of the

i nvent i opat&@ighokrtgdescEbpt kR tahgt baitdhawangs ofi e ifhHmwsing redde
perspective view, a cylinder |ock and key conbination according to the

i nvent i oFUTIEACE PPrELONpAt KOKX COI-FPEE eIt they meFRaALL \Bhe st ter
assenbl y t he.cyl.i-ndar || } C gy\@é ity Fi g.
2 shows, PPf tg%?’%r g’tgr % gllg, Utfhgaﬁt?%’% é:r t??%g%l %g’id cl ugfe“%rm‘fgnac%eéllloc of
fig. 1; Begdeliskawsbbwe.separate portions of the tunbler assenbly of 20
fig. 2; Fig. 4 shows a cross-section of the lock of fig. 1; Fig. 5 shows a
correspondi ng cross-section as in fig. 4, with 25 the key plug of the |ock
rotated Byean hRsehibadwkeY: ki 8xpla isReNE 3 tEeS Beleht WAt s econd
enbodi nent of the lock with two tunbl er assenblies, one on each side of
the keytsl the 3ppEinged6brewWingsa idlossragdnicosomer pugfexriasy bl ade

aSSOCIatg%bodiments of the invention.

10 Short description of the drawings

Fig. 1 shows, in a perspective view, a cylinder lock and key
combination according to the invention, in a first, rather
simple embodiment having only one tumbler assembly, a part of
the cylinder shell being cut away for clarity;

15
Fig. 2 shows, in a larger scale, the tumbler assembly included

in the lock of fig. 1;

Fig. 3 shows two separate portions of the tumbler assembly of

20 fig. 2;

Fig. 4 shows a cross-section of the lock of fig. 1;

Fig. 5 shows a corresponding cross-section as in fig. 4, with

25 the key plug of the lock rotated by an inserted key;

Fig. 6a shows a cross-section through a second embodiment of
the lock with two tumbler assemblies, one on each side of the
key slot;

30
Fig. 6b shows a cross-section through a key blade associated

with the lock of fig. 6a;



with the lock of fig. 6a; WO 03/062570 PCT/ SE03/00074 5 Fig. 7 shows a
schematical view of a third enbodinent of a |ock and key blade with five
tunbl er aweeniobises in a row (the rest of the |lock is not pemsEN/Q00H Fig. 8
shows a tunbler assenbly of a nodified enbodinent (with spring-I|oaded
tunbl er segnents); Fig. 9 shows a cross®section through a lock with a
tunbl er assenbly as shown in fig. 8, 10 Fig. 10 shows a | ongitudi nal
section through the | ock and key blade of fig. 7; Fig. 11 shows a

cross- sepi §On70Ehéwb o4l Bhembodeakntielw dliea 151&@Ckwﬁﬂ@ﬁhﬁmmgoEOathe
invention; Fig. 12 shows a correspondi ng cross-section as in fig.

the key bPalj abeakey byads WabbhrféeUekbymBlgde2ss6MEldeS] 3N RofSWa F@ﬁbler

assenbl y | ude n C fofb@n) .11 separately; Fig. 14 shows a
Cross- sec%lggnggfghé 1%Qﬁ %%bg ?n%nt 8? the 1lock according to the

invention; 25 Fig. 15 shows a correspondi ng cross-section as in fig. 14,
with the ke Iu of the | ock bein tated b n.nserted ke blad and
Fig.°16 Eh% s% 8W§t@l§u5biﬁﬁbﬁéﬁgﬁgg Ey Iﬁ8%6£é8%l “ﬁﬁg mé&t|é&R

figs. 1l4g ggné51o¥§ég369§g§gg BEdhSER3) 90074 6 Detail ed description of

;NﬁewedeMmmnm1s

Fig. 9 shows a cross-section through a lock with a tumbler

assembly as shown in fig. 8;

10
Fig. 10 shows a longitudinal section through the lock and key
blade of fig. 7;
Fig. 11 shows a cross-section of a fourth embodiment of the
15 lock according to the invention;

Fig. 12 shows a corresponding cross-section as in fig. 11 with

the key plug rotated by an inserted key blade;

20 Fig. 13 shows a tumbler assembly included in the lock of fig.

11 separately;

Fig. 14 shows a cross-section of a fifth embodiment of the
lock according to the invention;

25
Fig. 15 shows a corresponding cross-section as in fig. 14,
with the key plug of the lock being rotated by an inserted key
blade; and
Fig. 16 shows separately a tumbler assembly included in the

30 lock of figs. 14 and 15.



The | ock and key conbination shown in figure 1 includes a cylinder lock 1
and a key 2 with a key blade 200 which is insertable into a key slot 100
of the | owk.o3mbxs7profile of the 5 key blade 200 i s shown PCTSEOF&003£Ct i on
infigure 5 and corresponds generally to the profile of the key slot 100.
The cylinder lock is of a simlar kind 8s disclosed in the above nentioned
US patent specifications, although it is a 10 sinplified version wth no
centrally located tunblers and only one tunbler assenbly 110 (see al so
figures Beaadiay, desdircptedn by getredrkiinesbbdimeguse 1. The tunbl er
assenbl y 1T0O 1s Tocated at a transversal side of the key sl ot 100, as
showmn <clearly in figures 4 and 5. The tunbl er assenbl 9 i.s guided 15 in
a cavi t yTheolpskated kﬁYaCQWPFﬁaFFEQISR@VonHg igéremﬁléﬂc PdeBofat abl e in

a COfresggﬂQhaerCybhﬂdi'gah 5eﬁe§821é1thnaake9ybuQQEI@@b shekh 140. The

| ocki ng nctiron 1.e. | ocking of the key plug 130 20 agai nst rotation
Wit hin thaseytahﬁelmatoshekbylamotsléﬂfeétehe byca f@hcepweﬁbés of &hge bar

150. As ||UR; 8 9 n, flgg e side gar [ g g aded
radi Al | y<o¥t Raprdry<88 48 OWP|§H|HF8S§ Poh F?BdﬁﬁaFF? n8| g seating
recess 1§ér£ébﬁond5)géHeEQ§19YEbn@hécﬁkoﬁh$é|o£4QheTHéyde©tbabol50 is kept
in 25 Iocklng position (fig. 4) unless the tunbler assenbly 110 is

positioned in such a way, upon insertion of a properly coded key bl ade
into the_ key h he_sipde_b o [ - a i gned
recessesTﬁgl?9%¥g§e%n§%ﬁ% ggsF?|ongEmﬁiggtgg?gdgfnag%gaggég hho&gl(\?er t hese
recessesabdite hédRtaoredOUBOpadenhgnedeanditheisnde bathmﬁghwutllshen be

gg%fé;oggegg¥g 1;éoggggiogl8E5Lngopgghggnggfigcateé)tumgﬁg%éog% only

one tumbler assembly 110 (see also figures 2 and 3), indicated

by dotted lines in figure 1. The tumbler assembly 110 is
located at a transversal side of the key slot 100, as shown
clearly in figures 4 and 5. The tumbler assembly 110 is guided

15 in a cavity 120 located in a cylindrical key plug 130, which
is rotatable in a corresponding cylindrical recess 141 in a

cylindrical shell 140.

The locking function i.e. the locking of the key plug 130

20 against rotation within the cylindrical shell 140 is effected
by a fence member or side bar 150. As illustrated in figure 1,
the side bar 150 is spring-loaded radially outwardly so as to
fit into a longitudinally extending seating recess 151 (fig.
5) in the cylindrical shell 140. The side bar 150 is kept in

25 locking position (fig. 4) unless the tumbler assembly 110 is
positioned in such a way, upon insertion of a properly coded
key blade into the key plug, that the side bar 150 can fit
into mutually aligned recesses 111, 112. In the position
illustrated in figure 2, however, these recesses 111, 112 are

30 not aligned and the side bar 150 will then be unable to move

from its blocking position (figure 4).



According to the present invention, the tunbler assenbly 110 conprises a
pair of adjacent tunbler body segnents 113, 114 (see fig. 3), which are
gui ded i nwDlg/oemne cavity but are elevationally novabl e ipcdespesa®m |y of
each other therein. 5 Because of the segarate nmobility of these two body
segnents 113, 114, they can be individually displaced so that the
recesses 111, 112 becone nutually aligned. Now, the side bar 115 can be
brought into the aligned recesses 111, 112, as illustrated in fig. 5.
Thus, upofcabi@nAagntoothehpresensseavdAtida, 18Re theblede abaembiy aanm be
moved into this releasing position bgﬁggﬁlying a rotating force onto the
key plugceBprisenen, PehE efdadbasento eBePPeY c 8§96 & 1Padildld y

i nwar ds i t i t he. i ngs 2 - lL.er body
seqment s 998, B89 L2 oF b pE Rre 98 aE ea hoe 1 T
occupy aelespetdbnstlypaotabbeointipendentyyl26 andhbetperdatiewetimi.n t hi s

cavity in a well-defined manpner wthout tilting or rotating relative to
t he 2ent BaFause sObf thReSERFF RS W%£f ?EyeﬁgoahﬁgﬁtFWPh OQXV%F?”fﬁkuO i's

circularieylipgii cgheyaBdnt Be tHEDIEAUROYY segpBAELeEd E&3chb4 hawe
part-cylindrical surface portions belngéQU|ded by the cylindrical wall of

t he cavi rgcdg9esThelt wblRuhbremepodyuasdynahigneds, Now.i fheheigg Pagl so

] | | : . .
ol ot el | WAL S e R REnt P ERer BRot Wb anes) AoPRE AT A4ty aidd” efbod ment.

these nmutuaktyaceat agt fng.serf anaspapbhoasignmepkandr theutrecleapescoul d
have any other geonetrical formpermtting a sliding _contact. Al so, the

cavify nmaylnh¥e sbhe BiAEr PEFodsOsERR| BRalO¥BH ightratieR, &€ §25186 angul ar,
and the §85?£§5nb8gyagsﬂyﬁﬁgsa 30t ARy nBeradapt scbotalCRed ARG guiation so

as to ensure a goo ui danCe wthin the cavity.
Then, the side bar 150 will be forced to move radially inwards

against the action of the springs 152.

15 The two tumbler body segments 113,114 preferably have
supplementary cross-sections so as to occupy a respective
portion of the cavity 120 and be guided within this cavity in
a well-defined manner without tilting or rotating relative to
the central axis of the cavity. In this embodiment, the cavity

20 120 is circular-cylindrical, and the tumbler body segments
113,114 have part-cylindrical surface portions being guided by
the cylindrical wall of the cavity 120. The two tumbler body
segments 113,114 in the pair also have mutually contacting
surface portions 113a, 1ll4a, which permit a relative sliding

25 movement therebetween. In the illustrated embodiment, these
mutually contacting surface portions are planar, but they
could have any other geometrical form permitting a sliding
contact. Also, the cavity may have some other cross-sectional
configuration, e.g. rectangular, and the tumbler body segments

30 may be adapted to such a configuration so as to ensure a good

guidance within the cavity.



WO 03/ 062570 PCT/ SE03/ 00074 8 The novenent of the separate body segnents
113, 114 of the |I|ocking tunbler assenbly 110 is acconplished by neans of
the key wbhado6z0® having, at a substantially planar sidePsursEap@07£201
thereof, a longitudinally extending coded surface 203 in a 5 groove 202.
The groove 202 has a bottomwall and upﬁ%r and |ower sidewalls. The | ower
sidewal | 203 fornms a wave-like coded surface, which in this enbodi nent
i ncl udes two nei ghbouring code surface portions 204, 205. These code
surface poet meRemddd, o0Ther eegaziagrethddy reaepiata A riespadatd wE kheont act
portion, .in_the form_of an outwardly projectin%éégnger 115, 116, on each
hevb &

tunbl er BOSFiSEgEAPLIEr3 aEEeM oLy g 19 [Ardamg msans fcEh&nt act
portion gp.fi ViglAt iavely SWie Lasie 0Gs t1ah k58 And b lha,
respectiggnyQ%E% Bg%rgﬁaﬁﬁ'élﬁ%ngrfbma Shbstan§{2P1y cyIiﬁ%?ical ffze end
15 porti @flltberaond ,1k6dongespednatdlyy exieerditige dogded|saddE 230 363 imsert ed
into_the key slaot 100 _of the |lo 1, the fingers 115 116 wll be

p0s1 B Ve SIEdad i n e S5PE5e 2982 B 3 RS LA yroin a5l PSS (b, ¢ he
fingers 13Qerldfquiall ke hoeatedehn stilRwanal PzoWdrme GodRvlTfage portions
204, 205, so that the 20 recesses 111, 112 are aligned, the side bar 150
may be dpPdgbacedfipgen whdsh AacEHdEs anped iaspity iingladest &P t orque onto

t he key pl wher 0 |.a - r ot d t i ng the key
2, as. engatorhetg SRR B B T AR, 2 " A heeq S Bl na
groove 2@drifase porsubsisaniidal kysparel ldels idprety tanddoaiere si dewaldct isae as
to 66ositively gui de .t he respective fi@gers 115,116. Alternatively, the

gr oove ZG?nﬁﬁ)?tbQOIﬁSél'?r\M d&r arh Of fle O Ld AR & vh @ TEHE Famd Tk e,
116b of the resgectinV@ach tumbler body segment 113,114. In the

illustrated embodiment, each contact portion or finger has a
relatively wide base portion 1l5a and 1ll6a, respectively, and
a relatively narrow, substantially cylindrical free end

15 portion 115b and 116d, respectively. When the key blade 200 is
inserted into the key slot 100 of the lock 1, the fingers 115,
116 will be positively guided in the groove 202. In the fully
inserted position, the fingers 115, 116 will be located in the
neighbouring code surface portions 204, 205, so that the

20 recesses 111, 112 are aligned, the side bar 150 may be
displaced into these recesses upon applying a rotary torque
onto the key plug 130, whereupon the latter can be rotated by

turning the key 2, as shown in fig. 5.

In the illustrated embodiment, the longitudinal groove 202 has
25 substantially parallel upper and lower sidewalls so as to
positively guide the respective fingers 115,116.
Alternatively, the groove 202 may be much wider than the
diameter of the end portion 115b, 116b of the respective
finger. In the latter case, the fingers are preferably spring-
30 loaded (see figs. 8 and 9) so as to engage slidingly with the
lower coded sidewall 203 and the coded surface portions 204,

205.



finger. In the latter case, the fingers are preferably spring 30 | oaded
(see figs. 8 and 9) so as to engage slidingly with the |ower coded

si dewal | ®033aem374¢ he coded surface portions 204, 205. WOPQ3/SB62&)00+

PCT/ SE03/ 00074 9 In the second enbodi rent of the | ock and key conbi nati on,
as illustrated in figure 6a, the key bPade 200" (fig. 6b) is provided
with grooves 202' on each |ateral side. These grooves may be undercut, if
so desired (see also figs. 11 and 12). 5 In the lock of fig. 6a, there is a

cavity 129, iR 98:-688Nembbanmuatsak shde1etkt BadcrBYr abmbayaslion, 166 in the
key plug 130. In each cavity 120, 121, there is a tunbler assenbly 110
conpri si aglumbranddpendénghyendrabkiebbay BéaAent80113£i914680 ifhe ki nd
shown in_figs. and, 3. Each_t Ler_a cQ. opeLate '

si de barpfgglgﬁgtﬁégﬁaﬁﬁg?vﬁgsg5?beénagggg?th%}gﬁegéégdd?ﬁgg% %F%%%gﬁfe
6a, the kay bkadedePlutfi gfébp Hesispdneéseecalsosdiybat 1ilt anan 12¢ .t ur ned
upsi de down and still work properly in co-operation with the key slot 100

and t he fingers 115, 116 of the kespective t unbl er ﬁsﬁé lies 110. 15 As
i |1 uBtrafBdthR 1Pghref7fi8nebPockPRES ASvE S2VORYI tadi PoR3SF t unbl er

assenbl i e$,110eLELYEsh Be@okOVhe @éﬁhrb@”ﬁé?rsléﬁsﬁﬁb|lnhéﬁkn%e@ paiig of
i ndependently novabl e body segnents 113, 114 with associ ated contact

portions1dp.fIngeash1¢8yity6120Whadlt hehkey bPadet2oblier awsembdy ildtlo t he
l ock, all the.20 fipgers 115 16, will b gsitivel i ded t
IongitudFﬁQPF§Sé§9eE§PnbnéSBSBéﬁpgggemﬁggPEﬁhFéﬁyiﬁg?ﬁggg%aég%'hgg4t§ﬁ
di f f er entneodengushawg par Figes eaahdbeingathcausblatr assepediyf ila ocade
| evel . These code surface portions 204, 205 are graouped . into five pairs
eachoconﬁpﬁ§ﬁﬁestWétheﬁgﬁbéﬁrPﬁ§ 150 in the manner described above.
In the embodiment of figure 6a, the key blade 200 (fig.éb) is
symmetrical, so that it can be turned upside down and still

work properly in co-operation with the key slot 100 and the
fingers 115, 116 of the respective tumbler assemblies 110.

15 As illustrated in figure 7, the lock may have a longitudinal
row of tumbler assemblies 110 (five in a row), each tumbler
assembly having a pair of independently movable body segments
113, 114 with associated contact portions or fingers 115, 116.
When the key blade 200 is inserted into the lock, all the

20 fingers 115, 116 will be positively guided by the
longitudinally extending coded groove 202, which in this case
has ten different code surface portions each being located at
a specific code level. These code surface portions 204, 205
are grouped into five pairs each comprising two neighbouring

25 code surface portions 204, 205. For a specific level of a code
surface portion 204, the neighbouring code surface portion 205
may be located in at least two or possibly three, four, five
or even a higher number of different levels. Accordingly, the
total number of code combinations will be very great. Of

30 course, the total number of code combinations may be

substantially increased by also providing an ordinary code



25 code surface portions 204, 205. For a specific level of a code surface
portion 204, the neighbouring code surface portion 205 may be located in
at | east wawswos2spossi bly three, four, five or even a hi glrem/sSEosrwers of
different |levels. Accordingly, the total nunber of code conbinations wll
be very great. O 30 course, the total hunber of code conbinations may be
substantially increased by al so providing an ordi nary code WD 03/ 062570
PCT/ SE03/ 00074 10 pattern at the longitudinal top edge surface of the key

bl ade ﬁggt;éhi i ¢aked Ry itheipdTeEah %@gei RuldfAee oF tRekdy Pihide
third enbodinent with a | ongitudinal row of tumbler assenblies 110, there
may be s@6R, aasowndnceseld bratbeenvabraild@0sf inhd iI9usy &l divest irhéhigok

(simlar _to_the odinent .illustrated in i gure );r i.ndjc ahove,
each bod§h§£érr8ﬁ$g?i?,e%%ﬂ’,ltﬁa? E&P?éghlgtlin\?fellj% Be Oggrqur@iéog%escf?etngoglae%o

i ndi catedibn theweemad dedsu@h by roRass ehcheltirealsvaprdaigs b/ «feafted in
hol es 118 at the 10 top end of each body segnent 113, 114. In figure 9,

t her B i skedl 805hewnthien logk Keypmdflar tooths egwaddmaningyldist3Ateshetn a
Iongitud%gghrgow 9f such tunbl ers) co-operating with the coded cuts or

di npl es I ﬁe'edge portion of the key blade 200. 15 In the partia

| ongi tudi nal section shown in figure 10, the respective body segnents 113,
114 and Akeiadscekatiedbwiviier eathnpedybasgmeott ild3s 118k, mel6a are visible
as is the_ke

bl.ade 200. In.order t.o |ock the.ke éou .0_agai nst
rotati onalﬁne)féﬁﬁﬁlf’ﬁzyc%ei ﬁé’gl;ngﬁglofadf%, 4t i ?l ssﬁ:‘*llo Ilg'l glegél |Sgsqa_.S 3Pf 50
and 12) 40 ygembapst bEbhenscan Rip#sngt310nokest@)imntdld' 118 W thest ay
in contact wth and follow the associ ated bod . .
10 top end of each body segment 113, 114. In figure 9, there is
also shown, in the key slot 100, a central tumbler 131 (one in
a longitudinal row of such tumblers) co-operating with the
coded cuts or dimples 206 in the edge portion of the key blade

200.

15 In the partial longitudinal section shown in figure 10, the
respective body segments 113, 114 and the associated wider
finger base portions 115a, 1ll6a are visible as is the key
blade 200. In order to lock the key plug 130 against rotation
within the cylinder shell 140, it is possible (see figs. 11

20 and 12) to use top tumblers or pins 113’ (not shown) and 114’,
which stay in contact with and follow the associated body
portions 113, 114. In a specific elevational position, as
illustrated in figure 12, the body segment 114 and the
associated top pin 114’ have their mutually engaging surfaces

25 located in the shear line, whereby the key plug 130 can be
rotated in the shell 140.

In this fourth embodiment, the key blade 200 has an undercut

groove 202" co-operating with a corresponding profile tongue

132 having a downwardly projecting portion 133 fitting into
30 the undercut portion of the groove 202” of the key blade.



portions 113, 114. In a specific elevational position, as illustrated in
figure 12, the body segnent 114 and the associated top pin 114" have their
nmut ual | y wogage23@ surfaces 25 |l ocated in the shear |ine, wagrsebyomhe key
plug 130 can be rotated in the shell 140. In this fourth enbodi nent, the
key bl ade 200 has an undercut groove 265" co-operating with a
corresponding profile tongue 132 having a downwardly projecting portion
133 fitting into 30 the undercut portion of the groove 202" of the key

bl ade. Wrn031362kHBARMENEEO I e fikdticald dBwdib®ntaband ranlidd ciad i ons
descri bed above, there is_ at |east one tunbler assenbly 110 conprising a
pair of B&dyeassgrBat $urbder] asssEdy &1 SRS YNy A& Hfddishtent | y

of each i e gi Wi th i t.ac i

i ngor 1EETNED) HAS”cadad ToRosy S 1938 e Tha ey s Sorreidation &

| atter i gaichsethed whtidet eedagikg Awierty igrseats soumizered afortede quudiivat | ons
i s obtainable, and_the |l ock has a ver hi gh security agai nst _pickin as
expl ai pe(?ralgﬁ@@?rFal:L?helllﬁﬂdi *c &1 %Pé’q’ﬁogsqsz? \}ﬁl"c%ﬁ??% hfélas‘feoﬁe&ﬁ t he
10 cl ai mynefheptunbker body ip@etiters ihk3 th 1&g i 1d dathat@t 40 ndier
substantially half-cylindrical with two nutually engaging, = substantially
flat surfodcesdelBambingsiphisgis) obCkicanlss, anst e deshethdsca varpes are
al so possi.ble as |o as _t.he.twq ,hody portions .ar roperly guided within
the assoli'& e8688€%?§ fgaffﬁtaﬁacgﬁgggaﬁfbﬁ?é;%%%ga %&mﬁﬁaependently of
each other while being engaged, by way of the contact portions or

fingers, rurthetrhecdadedativhacarat pose ikdye bliaddn The keyodd ade tden be
furni shed_with coded bitting nd/ or di npl.es on _other surfaces
Corﬂgspoﬁ&?ﬁ@SPOTpﬁnﬁémb <h mportions 113, 114 are i lustrated to

be substantially half-cylindrical with two mutually engaging,

substantially flat surfaces 113a, 114a (fig.3). Of course,
other geometrical shapes are also possible as long as the two
body portions are properly guided within the associated cavity

15 120 and are capable of moving independently of each other
while being engaged, by way of the contact portions or

fingers, with the coded surface at the key blade.

The key blade can be furnished with coded bittings and/or
dimples on other surfaces corresponding to tumber mechanisms

20 of various kinds, such as coded dimples on the respective edge
portions of the key blade of fig. 6b cooperating with

centrally located pin tumblers (not shown) in fig. 6a.

Instead of a groove 202, the coded surface may be formed on a
step surface or shelf forming a transition between a massive
25 base portion of the key blade and an upper, narrower portion

thereof.

The outwardly projecting finger 115,116 does not have to be
located at an end portion of the associated tumbler but could
be located somewhere between these end portions. Such an

30 embodiment is shown in figs. 14, 15 and 16. Here, the tumbler



20 of various kinds, such as coded di nples on the respective edge portions
of the key blade of fig. 6b cooperating with centrally |ocated pin

tunbl ers WoaB/oeisoswn) in fig. 6a. Instead of a groove 202 pcriseopaded
surface may be formed on a step surface or shelf formng a transition

bet ween a massi ve 25 base portion of th%zkey bl ade and an upper, narrower
portion thereof. The outwardly projecting finger 11556116 does not have to
be located at an end portion of the associated tunbler but could be

| ocat ed segrehese1het wege thesegehd (per heddht ) Skl r@zpdhdrpdideite | S
shown in figs. 14, 15 and 16. Here, the tunmbler WO 03/062570 PCT/ SE03/ 00074
12 segnehe¥ P149havd8 -aThen§eNityr 1REi gROP1EST COIFESTONG NG t9vd 1ndsi GRlug
130. The Lty 1 Kol onRnLasp i lL.Lndri cal VIR i e

shei | 1465 Thateust Srieosbeli a3 RAE Sorie didiftnr 234 Hdtied HCC,,

unl ess i keyspllogatgdiexsactrdoyaitionheublpesi titonsslowatied faxgpctly, ifhethe t he

key plug can be rotated by .turning_the ke¥ b%gde 00. Furthernore, the
contgct BBPEFORToFIPHE LinbREr Body T8EGment’® FEY, PIAIYGED GAEED be

f or med agyatﬁgﬁggg Put mRY Bawege 20Y.other geonetrical shape as long as the
contact portion 10 reacheS into the key slot so as to engage with the coded

surface of the key blade. Also, the contact portion does not have to
proj ect Burhhedmprei déhgy sontaciapostéenf ofmtiepgumbder ey ggdmedtt cal )

tumbl er body, 3e9BBAL LlachhyeAssl Bl eated abave. dibe gay by Jry iaye 2
di fferent cross- I5 s&ctional s ape, such as elliptrc, rectandular or
pol ygonahny anHerhgebwetirirhlleshbpdy asedorat asshbe dontar'tbecadapired to
such a configuration. )
10 reaches into the key slot so as to engage with the coded
surface of the key blade. Also, the contact portion does not
have to project outwardly sideways. It may even form a part of

the (cylindrical) tumbler body segment itself.

As indicated above, the cavity may have a different cross-
15 sectional shape, such as elliptic, rectangular or polygonal,
and the two tumbler body segments should then be adapted to

such a configuration.

The cavities (and the direction of elevational movement of the
20 tumbler portions) may have any suitable angle (0 - 90 degrees)

to the central plane of the key slot.

Moreover, the locking mechanism as defined in the claims may
be combined with other locking mechanisms in the same lock.

25 One locking mechanism, according to the invention, may be
provided on one transversal side of the key slot, whereas
another mechanism, possibly also in accordance with the
present invention, may be arranged on the other transversal
side of the key slot. As indicated above, conventional locking

30 tumbler pins may also be located centrally above the key slot.



The cavities (and the direction of elevational novenent of the 20 tunbler
portions) may have any suitable angle (0 - 90 degrees) to the central

pl ane of wba3skes7sl ot . Mreover, the | ocking mechani sm as pdefSEngehors t he
claims may be conbined with other | ocki ng mechanisnms in the sane |ock. 25
One | ocki ng nechani sm according to thel¥nvention, may be provided on one
transversal side of the key slot, whereas another mechani sm possi bly al so
in accordance with the present invention, may be arranged on the other
transversal side of the key slot. As indicated above, conventional | ocking
30 tunbler pins may also be |ocated centrally above the key slot. WO

03/ 06257¥hpdE She3Mest7rratsighl| embiedimest prfa@hecatnveammnretﬁrqs«t & he

i nventio I n c [ r L as well as
operatloﬁh%LFggkarlggtg & EgﬁgggP% efteé%tﬁgf%egbhglog%%%;%¥tunbler

assenbl y opetraitdonadf ralmablilofcyt)urﬂnl dis pegfentred ithats eaxtmdeickalle to add
an internediate or third tunbler segnment therebetween. WO 03/062570

PCT/ SE03F00b&T f@seeEAVNSOt}Slﬁteyn ndePaigcRL( f)‘m%&rkaest%n%mtndﬁ on,
conpri si Agnceida pdengghgh 15%%Q)ne<%§a'te Ife\fhﬁlrl& tuhdBe MU

rotatably nounte |n sal d shel ongi tudi nal key slot (1 ) extendlng
al ong sakdekepepwegn.in parallel to the rotational axis thereof for
receiving a key blade (200) having, at a side surface (201) thereof, a

| ongi tudi nal |y extendi ng coded surface (203), 10 - at |east one | ocking
tunbl er assenbly (110) having a body



segnent (113) with a contact portion (115) reaching into said key slot so
as to engage with said coded surface (203) of a properly shaped key bl ade
bei ng i nswptoamdeidsmi o sai d key slot, and 15 - at | east onePCABENY0001L0)

| ocated at a transversal side of said key slot (100) in said key plug
(130), said cavity accomodating an astbci ated one of said at |east one
tunbl er assenbly and guiding the latter for el evational novenent therein,
20 - said at | east one |ocking tunbler assenbly (110) conprising a pair of
adj acent duanpiser body segnents (113, 114) accommopdated in the sane cavity,
and - each tunbler body segnent (113, 114) having an associ ated contact
portion (115, 116) reaching into said key slot (100), 25 characterised in
that - sdi-dRagyaéafert desker(lo@nds&gveritld CPIPinptdpn.n cwipdisding are

el evati onal_| e p tly of each other in said cavity so as to
be individ&a%ygqéggglggggﬁiggg%?éspective el evational positions, and 30 -
sai dsassoeciaakeg¢ @dngadi3pdr whdks (ElTrothtGbliyn meaint epliin avadd atedll,y
separated in_the |ongitudinal direction of the key _plug such that these

f .
contact pofttGRIIMALTRY K6 Silohed 180) &F¢FRAIOFaPLYTSHEFG Eeyhdlug
general | y ditfaneat kevehs WReR MBI/ Q8237 nREHLPERIO0QQ4A i vihel ne

engaged by said coded surface (203) upon insertion of said key Iade)EZOO)
into sai dlkde JROO)( he@ing2. aA eylsidgesurdekear(@ ORey téemsiafat ison as defi ned

|0 L% Mg MBS, 750 SERTRA SRRl i acent umdler body 5

10 - at least one locking tumbler assembly (110) having a body
segment (113) with a contact portion (115) reaching into said
key slot so as to engage with said coded surface (203) of a
properly shaped key blade being inserted into said key slot,
and

15 - at least one cavity (120) located at a transversal side of
said key slot (100) in said key plug (130), said cavity
accommodating an associated one of said at least one tumbler
assembly and guiding the latter for elevational movement
therein,

20 - said at least one locking tumbler assembly (110) comprising
a pair of adjacent tumbléer body segments (113, 114)
accommodated in the same cavity, and
- each tumbler body segment (113, 114) having an associated
contact portion (115, 116) reaching into said key slot (100),

25 characterised in that
- said adjacent tumbler body segments (113, 114) in said pair
are elevationally movable independently of each other in said
cavity so as to be individually displaced into respective
elevational positions, and

30 - said associated contact portions (115, 116) in said pair are
axially separated in the longitudinal direction of the key
plug such that these contact portions will be positioned at

elevationally specific and generally different levels when



cavity (120). 3. A cylinder lock and key conbination as defined in claim 2,
wherein said pair of adjacent tunbler body segnents (113, 114) 10 have
suppl emrerwearg/062so6s- sect i ons, whi ch toget her substanti al | yCEGEr&epoNd t o
the cross-section of said cavity (120). 4. A cylinder |ock and key

conbi nation as defined in claim3, 15 herein said adj acent tunbl er body
segnents (113, 114) of said pair are partially defined by part-cylindrical
surface portions being guided by wall portions defining said cavity

(120). 2BebngActiyhbBdenyl sakdasddkaysaerhtaat2op) aspdef ine@dritios @fm 3  or
4, wherein said adgacent tunbl er body portions of said pair have nutually
engagi ngsauff ke¥ bopreron30P1138to1%3aa) kevnglrPh (3PPdi-ng engagenent with
each other. ,2 . yhLnde o] a i pat | . def | i n.claim
5 her g ooy o R EAT P e RndoR ey "B EKaCa0n, A8 WP sy PRl 1
subst ant wakkgipl aaah. ségméncylinndeidl pekrand kdyacenbi nambderadodiyf i ned in

any one 30 of th recedi ng.cl ai ng, wherein said ke | ug .(130). cont ai ns
oY o of SeduPEFes (1136) 1141 AEadHiBRE OF GhFeRPRECONBORRIIGTa Ot Gi ot
adj acent cLyrbler1begly segments (113, 114). WO 03/062570 PCT/ SEO3/00074 16

8. A cylinder | ock and key conbination as defined in any one of the
precedi ng clainms, wherein said key plug (130) includes at |east one

| ocki ng tumhl er .assenb 113 1&42 on_each r.r%ran ver sal ig f id key
sl ot (10 )h250§?1258§|?§8%raP8c € n8°E§§8%81 Pn%?igﬁ%gge e %hg&aﬁn gﬁy one
wherein said pair of adjacent tumbler body segments (113, 114)
10 have supplementary cross-sections, which together
substantially correspond to the cross-section of said cavity

(120) .

4. A cylinder lock and key combination as defined in claim 3,
15 wherein said adjacent tumbler body segments (113, 114) of said

pair are partially defined by part-cylindrical surface

portions being guided by wall portions defining said cavity

(120) .

20 5. A cylinder lock and key combination as defined in claim 3
or 4, wherein said adjacent tumbler body portions of said pair
have mutually engaging surface portions (113a, 114a) being in

sliding engagement with each other.

25 6. A cylinder lock and key combination as defined in claim 5,
wherein said mutually engaging surface portions (113a, 1l1l4a)

are substantially planar.

7. A cylinder lock and key combination as defined in any one
30 of the preceding claims, wherein said key plug (130) contains
a row of cavities (120), at least one of which accommodating a

pair of adjacent tumbler body segments (113, 114).



of the preceding clains, wherein said pair of adjacent tunbler body
segnents (113, 114) cooperate with a side bar (150) being accommodated in
a | ongi t uwormalosrseecess (151) in said cylinder 10 shell (14®cT/SEas/ab034 de bar
(150) being adapted to normally |ock the key plug against rotation in said
shell and to be displacable into a rel%%sing position upon insertion of a
properly coded key blade (200) into said key slot (100). 15 10. A cylinder

| ock and key conbi nati on as defined in any one of the preceding clains,

wherein gai d e9ntagerpebkoandokeyaicdmbt naltlien bedyWeFagmntin @hid.chkd) are
constituted by outwardly projecting fingers (115,116). 11. A cyl.inder | ock
and key €énbhBaPrefedd ndefiladasi nWbEErAn26ate, ke Rdivg @it ilmgdrdgst s,

116) are_.positiye oyl i,n gi i Y, r QQV 02) in a

si de surﬁgcgbgkgsg¥8 %Egﬁquaggmﬁ%g% ?%ggb??gL(&ﬁgﬁﬁgA%a??E%a%%io sai d key
sl ot. 12trAneykirsdér slidekoflkalidvkey aflotegddioodne pair of independently
novabl e tunbl er body segnents (113, 114) 25 accommpbdated in a cavity (120)

in a5key plug (130) formng part of a cylinder lock in a |ock and key

conbi nat igonaagy1dahkpedobR aRy Q@g-QEmbH%aE&%@E@éHaéﬁﬁﬁéﬁ;uﬂ%myA6ﬁ@'b!ade
(200) having, at a side surface (201) thereof, a longitudinally extending
coded supfathe(rOsFediing gflaiagst whegedne spaidr pefi meifglasowdeng cogdlan f ace

portions 4 |.o d I i LIy .specifi.c,a ral Ly .
G 1 er onPOUl B3P0RDET0 ity saddf oburerare) wERCH chfs Bl sl Reipe ¢ ne
respect i wecennbdatefoihi andonafitadpanl ekcadjsaqamnt )t urblseridegy isegrent s of
a lock as, defined in claim12. 14. A key bl ade as defined in claim13,
whet8in shrdlcd44q) . said side bar (150)” being adapted to normally
lock the key plug against rotation in said shell and to be
displacable into a releasing position upon insertion of a

properly coded key blade (200) into said key slot (100).

15 10. A cylinder lock and key combination as defined in any one
of the preceding claims, wherein said contact portions of said
tumbler body segments (113,114) are constituted by outwardly
projecting fingers (115,116).

11. A cylinder lock and key combination as defined in claim
20 10, wherein said fingers (115, 116) are positively guided in a
longitudinally coded groove (202) in a side surface of said

key blade upon insertion of the latter into said key slot.

12. A cylinder lock (1) having at least one pair of
independently movable tumbler body segments (113,114)

25 accommodated in a cavity (120) in a key plug (130) forming
part of a cylinder lock in a lock and key combination as

defined in any one of the preceding claims.

13. A key blade (200) having, at a side surface (201) thereof,
a longitudinally extending coded surface (203) with at least
30 one pair of neighbouring code surface portions (204, 205)

located at elevationally specific and generally different



5 surface (203) is forned by a side wall of a longitudinally extending
groove (202) which positively guides said respective contact portions,
constit utwo mwersat war dly projecting fingers, when the keydisad®oios4
inserted into a lock. 15. A key blade as_defined in claim13 or 14, wherein
said key 10 blade (200) is synnetricaJlﬂﬁth | ongi t udi nal coded surfaces on
each side thereof. 16. A key blade as defined in any one of clains 13-15,
wherein said coded surface (203) conprises a |longitudinal row of pairs 15
(204, 20%pvefsnebghbeubpagatedn atithacBepeekbpensivé/coAtkey Rloatk Jnyy
produci ng _a key bl ade as defined in an one of clains 13-16, conprising a
| ongi t udPhap EéyrbpgdédﬂﬁﬁﬁntatE@Eée§u£P§¥eSFS@EPtﬁoPﬁeé dock sisde surface
t her eof , I 0.¢co rface having at |east one material portion for
cutting d%g%ggapéﬁrgg?§ﬁe§ghbouring code surface portions (204, 205) for
cooperation with the respective contact portions of a pair of adjacent
tunbl er 3égnmBnksyi hladkogk dsfirédned chadmailm, 1@he2Bih8saAdkepdslidank as

defiped L0 €Lalm1gs) W08 eL0b8org09%s: 84" (858 383." St adbatny
extending groove (202) which positively guides said respective
contact portions, constituted by outwardly projecting fingers,

when the key blade is inserted into a lock.

15. A key blade as defined in claim 13 or 14, wherein said key
10 blade (200) is symmetrical with longitudinal coded surfaces on

each side thereof.

16. A key blade as defined in any one of claims 13-15, wherein
said coded surface (203) comprises a longitudinal row of pairs

15 (204, 205) of neighbouring code surface portions.

17. A key blank for producing a key blade as defined in any
one of claims 13-16, comprising a longitudinal key blade with
a code surface (203) formed at a side surface thereof, said

20 code surface having at least one material portion for cutting
out a pair of neighbouring code surface portions (204,205) for
cooperation with the respective contact portions of a pair of

adjacent tumbler segments in a lock as defined in claim 12.

25 18. A key blank as defined in claim 17, wherein the code

surface 203 is undercut.



