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(54) Title: HIGH SECURITY LOCK AND KEY BLADE COMBINATION

-(57) Abstract: A high security cylmder lock (1) and key

©(2) combination comprising a cylindrical shell (140), a key
plug (130) which is rotatably mounted in the shell (140, a
longitdinal key slot (100) in the key plug, and at least one
locking tumbler assembly cooperating with a key being in-
serted into the lock. The locking tumbler assembly com-
prises a pair of independently movable tumbler segments
(113, 114) which are positionable in different elevational
positions in a common cavity.
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150 (57) Abstract: A high security cylinder lock (1) and key ( _

i i S ' ' key plug (130) which
conbi natiref ARSIV ﬁthfofq%£§$§| %ﬁéﬁ% _ !
is rota?ggﬁy nnuﬁ%ed ?ﬁﬁ¥ﬁe she % ( ) épﬁ T{ﬁﬁlnal key slot (100) in
the key plug, and at least one |ocking tunmbler assenbly cooperating with a

key bei ] Ln- serted.into the |lock. The | ocking tunbler assenmbly com
prises g—sgapggtﬁiﬁﬂéﬁﬁﬁﬂﬁﬂﬂﬁy nmovabl e tunbl er segnents (113, 114) m?lchg
DL : i ' iti i cavity.
are positionable in different elevational positions in a conmon
AND KEY BLADE
June 209§ 80623 A0RENEQU QA o1 ThEHEORI Y &
COMBI NATI c Field of the inventnlg%n & p esge}kn 4 nv%'ﬂfl?}?l cofferns a
cyl % ndefombéragagnkepmprising a cylinder shell, a key plug which is
rotatably mounted in said shell, a longitudinal key slot
extending along said key plug in parallel to the rotational
axis for receiving a key blade having, at a side surface
thereof, a longitudinally extending coded surface, 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
US—A—4,'756,1_7'7, 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
discloéed in these reférences, each tumbler'assembly_has a
‘finger-portion projecting outwardly therefrom, either in

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

30  with the key slot.




5 conbi nation conprising a cylinder shell, a key plug whic§,i=s oot at ably
nmounted in said shell, a longitudinal key slot extending afong sai d key
plug in parallel to the rotational axis for receiving a key bl ade havi ng,
at a side surface thereof, a longitudinally extending coded surface, at

| east 10. one | ooking tunmbler assenbly having a body segnent with a
contact portion reaching into said key slot so as to engage wth 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

sai d keyn Stiofs iwksaitthkeYimbe rPbi¥d coddl BofB¥hi i &S AHPAal AR 2$S0CI at ed
one of said at I|east one tunbler assenbly and guiding the latter for

el evat i bhgl - nA@rarimiliner éissenBdokgrogagvetivhalimvearabhe 20n Sueh a | ock is

previ ou f 4 t ent i.fications_  US-A-4,L 756, 177,

s A 4 B1Eo SOOI A e 3 B RIE Lol bhB" S B A dPER 0T (att i

t he nanehefcdiidert) .pdrtitdre iockd d dicsgliesdidnan thesetiefiesemegstheach
tunbl er. assenbly has a finger portion projecting outwardly therefrom
ei t her ¥ 2B Ui &% SaﬁéﬁggﬁrdFPgﬁtPBﬁ%l%ﬁl%ﬁl%ﬁfferent positions, such
that the longitudinal distribution of the outer ends (contact portions) of
the fi npessaridnens cgenepalohy adi &f gEsat rommbde onNUdmd |dbnagabns,

di stribution of the | ocking tunblers thenselves in the |ongitudinal
direct i ¥ 410 § Righr SECsFi8y apphnthePkelindot. 9 June 2006 2 In this
way, the nunber of code conbi nati ons can be nade very high. Each tunbler

~assenbly is elevationally novable in the
ummary of the invention

The object of example embodiments 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 higher security against picking.

This object may be achieved for a lock of the aforementioned
kind in that at least one locking tumbler assembly of the lock
comprises a pair of adjacent 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 may be guided in said cavity for
elevational movement independently of each other. The
adjacent body segments in the pair may be 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 may be 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




associated cavity and, in addition, the specific position QEmeEB@;CO”taCt
portion in said longitudinal direction along the key slot provides further
code possibilities. These known | ocks provi de a great nunber of code

conmbi nations, and also a high security against picking. Summary of the

i nventi on The object of exanple enbodi nents of the present inventionis to
provide a high security | ock and key conbi nation of the aforenentioned
kind with a | ocking nechani sm having at |east the sane high nunber of code
conbi nati ons as the known | ocks and providing an even hi gher security

agai nShelhngkieRgagthi 5y0RhECLABY BEr2GBLeUSInT Phsdrt 6K Of EdW p1ad
aforengntigned%agind ?n thatoat Ieagt one ?o%kina %uﬁ%ﬁer aé%g I@‘%f t he
| ock dofipricbeskaypalet of adjacent tunbler body segnents accommpdated in

the sane cavity, each tunbler body segnent having a contact portion (not
necessarily.,in the r m_of finger) reaching into the key slot. The

adjaceﬁ?c?%ﬂbP%rpﬁogge géﬁﬁgn?§p?2%58ﬁd%§§ Pﬁ%ﬂ?qﬁaiﬁﬁQﬁQ}qq1;ﬁﬂ%F%avity
for efevgtbonabamaveranthddidengndenthy REyeachiatReonlNeorffliaceyy body

segnents in the pair fmay be individually displaced into respective
el evat# oRdLipdsitt i Bl i fe Kewi mgluenghged, iast safadtaiphy ampupseti dirs, by

said code ce_upan .i.nserti.on of said key blade into said k sl ot .
Al so, %"ﬂleg g@é%gf afaegocgr%ttéléﬁnﬁ&r p‘leé’nssf%ttﬁé}{ﬁﬁgl‘"nﬁa?%ggwﬁa&ﬂ j?'ey
separ ghbaly i tint perhDhgit udi opk doteetbanlokxtike they PAUFSUHRcdifaing hese
contact portions will be positioned at elevationally specific and

gener & | y X8Vf f f E#€ | eli@Vd Nghen 3t Jude 20bde3 surface thereof, a

longitudinally extending groove with a side wall forming a
longitudinally extending -coded surface, at least one locking
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 being inserted into
said key slot, and at least one cavity located at a
transversal side of said key slot in said key plug, said
cavity accommodating an associated one of said at least one
tumbler assembly and guiding the latter for elevational
movement therein, said at least one locking tumbler assembly
comprising a pair of adjacent tumbler body segments
accommodated 1in the same cavity, and each tumbler body-
segment having an assoclated contact portion reaching info
said key slot, characterised in that said adjacent tumbler
body segments in said pair are elevationally movable
.independently of each other iﬁ' said cavity so as to be
individually displaced into respective elevational positions,
and said associated contact portions in said pair are axially
separated in the longitudinal direction of the key plug such
that these contact portions are located at a longitudinal
distance from each other and will be positioned at

elevationally specific and generally different ‘levels When_




bei ng engaged by the coded surface upon insertion of key bhage spbgt 0 the
key slot. According to the first aspect of the present invention, there 1is
provi ded a cylinder |ock and key conbi nation, conprising a cylinder shell,
a key plug which is rotatably mounted in said shell, a |ongitudinal key
sl ot extending along said key plugs,n parallel to the rotational axis
thereof for receiving a key blade having, at a side surface thereof, a

| ongi tudi nally extending groove with a side wall formng a. longitudinally
ext endbrgngodedaged§ bye sadt kedsti eue faaekiupgn tiurklreri assefhidaidavi ng a

body segne ith cont ac ortion .reaching into said key slot so as to
gngageﬁaypﬁaggkdlegaeéalgu%FQCSESF & F IS e KeypBhade bei ng

i nsert gdgBh@s Sal dakay pahet arandial 118854 106 GV i YnRkat &k at a
transversal side of said key slot in said key plug, said cavity
accomBdatrngnanrasiséicasedednsior $ai ¢aath loddstr oepraserilierg assenbly and

guidingiggggkgkt%r for elevational novenent therein, said at | east one

| ocki ng er agggﬁﬁly conprising a pair of adjacent tunbler body

segnments accommodated in the sane cavity, and each tunbl er body segnent
havi ng an associ ated contact portion reaching into said key slot,

char actraei sedphBehBab 158784 ad] a6BHsed UDS Bfii 1 HOdV- SEURN G N5l pair are
el evational ly npovabl e, independently of each other in said cavity so as to

be inHPGFAUBRFY BISBIaEcee FAtilY capeRY RS et dvaity orfaladissianitons, and said
assoc! 8had1conkache ROt | NRe YLy SALL DA e aX Al | paigPaal ed [ n the

| ongi tudinal direction of t ey plug su at these contact portions
are | ocatpdedt ta ¢ophi vtknaby &i spaine dctoimeadoh wfraratandhe [Hwde

pOSitiQQSHeQES in opposite direction from each other. The two
segments have a limited mobility. Also, the assoclated contact
portions in the pair are located in close vicinity 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.

In contrast, in the lock according to the example embodiments
» the two body segments in a pair may be located in many
different relative positions. For each elevational position of
one of the body segments, the other body segment may be
positioned in various positions. Accordingly, the total number
of code combinations may be very high. Moreover, since the

~ contact portions of a pair are located relatively close to
each other, although they are axially separated from each
other, it may be very difficult to manipulate one contact
portion without also displacing the other one. Therefore, the

lock may have a very high level of security against picking.

Many different embodiments may be possible within the




el evational ly specific and generally different |evels mhenggtégﬁg 2006 3a
bei ng engaged by said coded surface upon insertion of said K& ?ade into
said key slot whereby the tunbler body segnents in each pair are

di spl aceable into a nunber of different positions relative to each other
representing different codes. The Ug,patent 2155734 discloses a simlar

| ock and key system where each tunbler assenbly conprises a pair of

adj acent tunbl er segnents. However, these segnents in a pair are coupled
to each other by a spring acting to separate the two segnments in opposite
direction fromeach other. The two segnents have a limted nmobility. Al so,
t he asgentatkdicyenadve pomdegpis iast Betpdiortdr elth ocheedidpercierge vicinity
to eacglag%ger. Therefore, in order to cooperate properly with a coded
surfacé on a' key bl ade, they nust be positioned at approxinmately the sane
|l evel. In contrast, in the |lock according to the exanpl e enbodi ments the
two bodeAGIBRE Sd M 8sP8bhd MBYpREL! eeated idhJmmt ddJ&lenn relplive
positions. For "each el evational position of ° one of the body segnents, the
ot her Hedyprseged andeybdlagesinavwimed iat \sardisles postddonshereeds di ngly,

t he total, nunher.. of .code conbj nations may. be very high reover, since
the ettty S T TS RE Tt of 2t 1981 9L oLBeRy b each

ot her, 1drdiaugh gy ana axdald Yeseparaieehdds o gachc 0thsE, ohé My be very
difficult to mani pul ate one contact portion w thout also displacing the

ot her &F.r FemEflH@oUmHa g |wrde miyr Free ROVEkgnhi hhcaedl abf security
aga'nsgﬂgéggfghally specific and generally different levels for

co-operation with the respective contact portions of a pair

of adjacent tumbler body segments of a lock.




Many different enbodi nents may be possible within the 9 Jug?lJ 20865 3b
general inventive concept, as set forth in the dependent al ns. According
to a second aspect of the present invention, there 1is provided a key bl ade
having, at a side surface thereof, a longitudinally extending groove with a
side wall forming a |ongitudinally extending coded surface with at |east
one pair of neighbouring code surface portions located at elevationally
specific and generally different |levels for co-operation with the
respective contact portions of a pair of adjacent tunbler body segnents of
a lock. 9 June 2006 4 The exanple enbodinments will be explained further

bel ow wi The egémpbacemb@dimnhtﬁnmaﬂdewed@&pﬂa@aeﬂlEusthaiim@l@@nnrmweferred

enbodi nents. Short. descri |on he dr awi ngs 1 shows, in_a
per spect F@i SLFRGE BOcHF %ﬁ%l@@f légm %ﬁl&a SEWEr BYRGSFBeEhe
i nventi oBmbbAimeht$st, rather sinple enbodi ment having only one tunbler

assenbly, a part of the cylinder shell being cut away for clarity; Fig. 2
shows, in a larger scale, the tunbler assenbly included in the |Iock of

fig. 1, Ehgrtadéé?%;gﬁiM%l%ﬁp%k%t%rﬁﬂﬁhggns of the tunbler assenbly of fig.
2; Fig. ock of fig. 1; Fig, 5 shows a

correspondlng cross-section as in fig. 4, wth
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;

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
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

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;

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

with the lock of fig. 6a;




the key plug of the lock rotated by an inserted key; Fig. fﬂﬁéa @§
cross-section through a second enbodi nent of the lock wt unbl er

assenbllﬁﬁ)&gmﬁsﬂn each side of the key slot; Fig. 6b shows
.cross-section through a key bl ade associated with the |oEﬁr§F0¥?ﬂm‘6a 9

June 2006 WD 93/ 062570 PCT/ SE03100074 % Fig. 7 shows a schematical view of
a third enbodinent of a |ock and key blade with five tunbler assenblies in
arow (the rest of the lock is not shown); 5 Fig 8 shows a tunbl er

bl i.fJ ed dj i £ h ded t unbl
Fro. o Eidis T arhel 5 HRTERg g & ofle i E PiRpnirentcldly o

sh’own i Dobkgan® kb Blgdel Yishows v Itammélﬂlé@éeaﬁﬁﬂégnlﬁhao af T(Eﬁe' ock
and key blade of fig. 7; Fig. 11 shows a cross-section of our

embodi nEREtoPL ke 1akodie aetordiond)tio t he i nvention: Fig. 12 shows a
correspondi ng cross-section as in fig. 11 wth the key plug rotated by an
inserted key blade; 20 Fig. 13 shows a tunbler assenbly included in the

| ock of Figg. 8 $howepar auebyerFiagsekblSh BB R HSPSH:S@CEtAd Hhee f (hibh
enbodi ment | of | ock according to the invention; 25 Fig. 15 shows a

cor r espSRELAYG - i96§§dsééﬁpéﬁra§eﬂweﬂ¢§):14

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

~1%5 . 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 thelinvention;
25 | |

Fig. 15 shqws a corresponding‘cfoss-section as in fig. 14,
with the key plug of theiloék being rotated by an inserted key
blade; and ' ' | |

- FPig. 16 shows separately a tumbler assembly included in the

30 lock of figs. 14 and 15. |




| he key plug of the lock being rotated by an insertedg obd ade; and
g:;h EGEShOaspse?arately a tunbl er assenbly included in themﬁéglﬁ%ck of
figs. 14 and"48%%5® june’ 2006 WO 03/ 062570 6 PCT/ SE03/ 00074 He/giozeehrs
description of preferred enbodi ments Theslock and key conblnatlon shown !nh
figure 1 includes a cylinder lock 1 and”a key 2 with a key bl ade 200 whic
Is insertable into a key slot 100 of the |ock. The profile of the 5 key

bl ade 200 is shown in cross-section in figure 5 and corresponds generally
to the prgtidiled desciiat kdmtofl gorefberey! émidedihenksi s of a simlar kind
as disclosed in the above nentioned US patent specifications, although it

' i £ ' 1.t . |1y, | ted tunblers and only one
unbl o adsersty D (Eh S G PR e boun iy E Coie okt dacbgiegort 6d | i nos
in figureyilinBe tigdd ar aﬁﬁﬁ@h&é%' 110gien 4 el esh egzabrﬁ{gggghs?ér& de of

| ot 100, as shown clearly in figures 4 an e tunb
éggemﬁf%@ritsa déd-o13 ikeva skt t300 20F | duemt bokkn Bheypirodileabrkeyepl ug

' [ t l.e, i carrespondi ng cylindrical recess 141 in a
(:II-)?/)PI ﬁ\c/iw:: %y sh&rﬁ% %@b l%éhogrc i CF’B%%?T %q ‘! the" 19ekPng 8Rdt he key
pl ug 130c2@ragmonss wenheatiall witid)ithd erepd iAW Gale b siég iéQEf fect ed

by a fence menber or side bar 150. As illustrated in fi'gure he side
bar 150 is spring-loaded radially outwardly so as to. fit into a

Tongi t udirRal ky1816@301BEKSSa! bR o §35 AP kitld %s disclosed in the

above mentioned US patent specifications, although it is a

10 Vsimplified version with no centrally located tumblers and 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 figﬁre 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 wéy,_upon insertion of a prdpérly.codéd
key blade into ;he'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 moﬁe

from its blocking position (figure 4).




5) in the cylindrical shell 140. The side bar 150 is kept §nR.25qh9cking
position (fig. 4) unless the tunbler assenmbly 110 is. positloneg I n such a

way, uponwirismeisron of a properly coded key blade into t g, that
‘the side bar 150 can fit into nutually aligned recesses ?%1$§%?§%&$n t he
position illustrated in figure 2, howeVer, these recesses 111, 112 are 30

not aligned and the side bar 150 will then be unable to nove fromits
bl ocki ng position (figure 4). 9 June 2006 WO 03/ 062570 7 PCT/ SE03/ 00074

Accor di & S | | OF funbl er ass .y 110 .conprises a
T T R L M L L
gui ded i ®omgiel sesren qawi tyobubdjaeene! ewdbl enabbryiacaies dndapendant |y of

each ot her therei 5 Because of the separate nobility of these two body
¢ il ,19112{’ t h 1§%na5% THEESE dial Fhe dEspraceyisy that atee

segment s' %%
recessess ldidat ildkdn (o¥ar =38 a '@gﬁ A si.de_bar. 115 can be
brought into %he 5Fﬁgned %%%gsgégéQ%ﬁq £¥h§§/e%pﬁU§F%§Fe %ﬁ¥qﬁng. 5.

Thu$. , uftaralsgmierithofseperaee asclesl ity 141, dHdset ks bdaybakegh@itgan be

noved i nt.o, thi.s, rel,easin osjtion by applying_a rotating force onto the
key pl ugq%oth‘*rhi&e% h%a_‘?%ﬂg% Hﬁl‘ilébyﬂ Y disPreed o rdd al |y
i nwar ds reagaidesd 1tihe acid ok &md MRS I R9S, ed® KRG, LPRLL gq‘%leeijgt%ody

segnents 113,114 preferably have supplenmentary cross-$ections so as to
“occupy a&lPeserdies dranght ointed tthee adadrnied h@candebe1gui ded2wi tBi n this

cavity Hﬂlu%tW%kEﬁP%EJQ%%L”%ﬂ“?%d@fﬂgﬁﬁ éﬂgéég ngro%okgéiggcgggggive to
10 111,112, the side bar 150 can be moved into this releasing
position by applying a rotating force onto the key plug 130.
Then, the side bar 150 will be forced to move radially inwards

- against the action of the springs 152.

15 Tpgrtwo tumbler body segments 113,114 preferably have
' supplementary cross-sections so as to occupy a respective
portion of the cavity 120 and be gquided 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, 1l4a, which permit a relative sliding
_;25 movement ﬁherebetween; In the illustrated embodiment, these
mutually contacting surfaéé portions are piahar, but they
could have any other geometrical form permitting a sliding
contact. Also, the cavity_may_have some other cross-sectional
| _configuration, €.g. rectangular, and the tumbler body segments
30 méy be adapted to such a configuration so as to ensure a good

guidaﬁée within the cavity.




the central axis of the cavity. In this enbodinment, the cayjiy86s 120 is
circular-cylindrical, and the tunbler body segnents . 113,114 have , :
part - cylwodisresdzosur f ace portions bei ng guided by the cypgmskosead7awal | of
the cavity 120. The two tunbler body segnents 113,114 in the pair also
have nutually contacting surface portifons 113a, 114a, which pernit a
relative sliding 25 novenent therebetween. In the illustrated enbodi nent,
these nmutually contacting surface portions are planar, but they could have

any ot hehed@RRRIMdfalof AHR RAYIAdN B S | ddimehr soni fct114l 88, thBe cavity
may have sone ot her cross-sectional configuration, e.g. rectangular, and

t he tunBloekingd\ usarireshtas B0y 138 ddamaePnml Sshed bY oneqgsr afi heso as
to ensure a,qo | dance wi t hi_n _t he.cavi.t.y. Ju 2006 . 3/ 70
ber) seokry; Fiane S HNGM LA o Sst Y A e s 28R 10
the |oekingHewdder Asselnndih@lily ascemiisdhedodyd neansaé bbe ikew

bl ade 200 having, at a substantially planar side surface 201 thereof, a
| ongi t ugiraaVey 28 e fdien gresyed 29@r tace 204 %rm Ykl cové weperThadgr oove

202 has tt I, an rand . r s | The_l c.S1 dewal

203 for%%wggmgggq\eig%és'co (Laégagﬁtre a%éL,dlE |c]hs‘i|¢11£\t,\ﬁ+rsr§sé rc])‘galnr’ré\i:\rll\?Rlf%cI udes two
nei ghboybted eodFasid,f ata qorin ehd s2@hbolimernthebsc ndles swisf ace portions
204, 205 are _designed to receive a respective 10 contact portion, in the

f or m of NEAIBROHEAMNG G906 ETiAGer PRFEAONELZ 04162 0bn BRI tTRBFer body
Feoven phialilpcti, 2dduseased et oo S SO ClBRBLLB0COT
io contact portion, in the form of an outwardly projecting finger
115, 116, on each tumbler body segment 113,114. In the
illustrated embodiment, each contact portion or finger has a
relatively wide base portion 115a and 1l6a, respectively, and
a relatively narrow, substantially cylindrical free end
15 portion 115b and 1ll6d, respectively. When the key blade 200 is
insexted into the key slot 100 of the lock 1, the fingers 115,
116 will be positively guided in the groove 202. In the fully
insexted 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 fhe 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

fihger. In the latter case, the'fingers are preferébiy spring-
30 loaded (see figs. 8 and 9) so as to engagé slidingiy,with‘the

lower coded sidewall 203 and the céded surface portions 204,

. 205,




a relatively narrow, substantially cylindrical free end 154p %Eb&a 115b and
I nserted in?o he key sl ot

116d, resp V=Y When the key bl ade 200 is

100 of thegﬁoé%$i¥ﬁ?he fingers 115, 116 will be positively g@h%@ﬂKmethe
groove 202. In the fully inserted position, the fingers 115, 1 w T be

| ocated in the neighbouring code surface9portions 204, 205, so that the 20
recesses 111, 112 are aligned, the side bar 150 nmay be displaced into

t hese recesses upon applying a rotary torque onto the key plug 130,

wher eupon thethatsegordnemodbnanedobytheun BRIabRe 1Kk yc%m&%%1§?9§@ in fig.
5. In the 'j{iﬁ@{ltaatf?eéi Jnnal_rlrb di rrentg t he | ongi tudi nal groove LRSS
subst anti alTy paralTel Uppt¥ and®fonkheskarwal hdesB0as t(Eipasidd)vely gui de
t he respeqiroreidedigerth IS ddds 2491 € | vel t he.groqve 202 may be nuch
wi der than the dianeter of the end p%ﬁ?%%%ﬁl¥%5?r§%6§lgﬁ'tH@Qﬁﬁﬂﬁﬁﬂﬂ“&ﬁ
finger. |M®hde Adarattse,1f heo fdegbred arscoref 85aph ¥<SPiing bgaded
(see figs. 8 and 9) so as to engage slidingly with the | ower co&e :
sidewsl | 2Q3 rapd 1 urface portions 204, 205. WO 03/062570 9 9
June 2006 PCT/ SE03/ 08]3?2%?1 't et rs e bl Pt vf120elldcknagdckey
conbi nat i éaanayershlustidat et ivhd i HHE 5, € de 200, (fig. 6b) is
k%glﬁiggﬁgé b?oBb@sﬂeMaylﬂg

provi ded %g#h grooveﬁ 2021 on each | ateral
undercut, 't "sG"dE8FleaVdéy Ao flzgs. therand sld) .tEbTet hsbagk: flﬁbg.
6a, therecbipisdMmht ¥uwd2 each transversal side of the central key
sl ot 100 iﬂ ?he keg pruggnaéﬁe%%eﬂ%iy movaﬂie body segments 113, 114 of
the kind shown in figs. 2 and 3. Each tumbler assembly 110 co-

;10 operates with a side bar 150 in the manner described above.

In the embodiment of figure 6a, the key blade 200 {(fig.6b) is
symmetrical, soAthat it can be turned upside down and still
work properly in co-operation with the key slot 100 and the
fiﬁgers 115, 116 of the respective tumbler assemblies 110,

1s .As_illustrated in figure 7, the lock may.have a longitudinal
row_of tumbler assemblies 110 (five in a fow), each tumbler
assembly having a pair of independen;ly movable body segments
113, 114 with associated contact portions or fingers 115; 1ls.
When the key blade 200 is insertéd into the.lock, all the
20 fingers 115, 116 will be positively guided by the |
longitudinally extending coded groove 202, which in this cage
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 portiong 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 pPossibly 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




130. In each cavity 120, 121, there is a tunbler assenbly 43}q.geprising
two i ndependently novabl e body segnents 113, 114 of - the kind shown in ’
figs. 2 sw@omwe2Each tunbl er assenbly 110 co 10 operat es WPCHSEOBWOB bar 150
in the manner descri bed above. In the enbodi nent of figure Ga, the key

bl ade 200 (fig.6b) is synmmetrical, solfhat it can he turned upside down
and still work properly in co-operation with the key slot 100 and the
fingers 115, 116 of the respective tunmbler assenblies 110. 15 As

i1 ustr 84 drh Td0WRe NoddErldtha IMYopavggd s@pghtedbfakhel Ryoblbuabl er
assenblifes 110 (five in a row), each tunbler assenbly having a pair of

i ndepen@diit,| ya srovebi ea tedyby cigre munenaly, 204 4ini £hgassodi- aﬁéféncem sbis

portion i n 115 1 | ade 2 0 t he
Pock. - atih gdiet it e B b A0, 68 s i atanss ik 18
| ongi t udiial |t)he@é€@rfé%}rlgecél§’cﬂ@ aﬂrﬂﬂVQaIQQé’aCHmtﬁﬁlnSﬂekEe& gage olfaf&heen
di fferent code surface portions each being |ocated at EeCIfIC code

| evel . 'H%’Séilcﬁfd@fsmh%lcjeo%rwﬂd%l@oéﬂio %ﬂ‘ﬂeO@F-@QBédlll pstrpredpans s
each corgprj sin )mo nei ghbouring 25 code surface portions 204, 205. For a
speci fi 19VE 95 a code  surface portion 204, the neighbouring code
surface portion 205 may be located in at |east two or possibly three,

f our, fmmelnaidaﬁﬁﬁéhﬂ&iﬁmneauhﬁhﬂdyﬁseﬁmémten13lewehs mAgcor di ngly, the

total nunber of code conbinations wl| be very, great. 30 course, the
total n@HyEX HCIVEdY &ﬁrﬁ?ﬁff%n]soa}{jﬁﬁ'bé‘s ’f%‘ﬁ??ﬁl |1§} tAgrzgsed BYdal so
br ovi di 39 3y Gelirialor QA4 06311A RETLSENT60997¢he10
pattern at the 1ongitudi na top edge sur ace t he key bl ade

10 top end of each body segment 113, 114 In flgure 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 parﬁial longitudinal section shown in figure 10, the
fespective body segments 113, 114 and the associated wider
finger base portiens 1i5a, 1l6a 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 1147,
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
assoc1ated 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 corfesponding profile tongue
132 having a downwardly projecting portion 133 fitting into

30 the undercut portion of the groove 202" of the key blade.




S Inthis

200, as indicated by the nuneral 206 in figure 7. Even in %?%% Oﬁgird
enbodi ment with a | ongitudinal row of tunbler assenblies , % ere may be

such a rowens/eash transversal side of the 5 key slot of t i mlar
to the enbodinent illustrated in figure 6a). As indicatedqggﬁﬁégmééth body

segnent 113, 114, may alternatively be Bbring-loaded, as indicated in
figures 8 and 9, by neans of helical springs 117 seated in holes 118 at
the 10 top end of each body segnent 113, 114. In figure 9, there is also
shown, i nrd hel Kespusd PimdDOs 2nSepLEak; ler 1 (one jn_ a |ongitudipnal
row of such tunblers) %o-o%er%ting m%%%ggﬁggscéggﬁgéﬁﬁg(ﬂbQﬂqHﬂ 6 n

the edge §forkeast oing Herkeleb| aseemBDP. 115 tombhe spagt ialpdign@d gl
the respective body segnments 113, 114 &and the

section shown i.n figure 10, t
associ at e%%e s lfﬁgﬂge]rll%ag%”&%r‘?]r%ﬁ%tlﬁmﬁ,l1116‘@"& @ eviigideipenaleritd yt hef key

‘bl ade 20@adm c¥HEer Wig ] . key : Lnst. ratation wthin the
cylinder shell 140, it iﬁ%&%iﬁﬁ E‘E%%Hf%‘g%g%%s&étsﬁd% s ROFHIGR
tunbPer s Br fHinger1 135 ,( ridte s dwm)cadet] Idddove WRD2hoSt Blel ReGOBIAGE Wighh and
foIIOM/tQ%e%§%%%i§t%q hody portions 113, 114. In a specific elevationd
position, as -illagstrateds mATYRE 3109 Hdokyckeghenerylgrend nheber
- associ at ed codepcbmblida iy theidp it | Q%ggg' rfaces 25 |located in
t he sheaL,I'ne, wher eby the key pIJgﬁﬂ§¥%$%l e #%%a?égﬂiﬁa?hg YREY 140.
4HPt REERBAYmegiRingte akirgde 2 Gkpibsi mead usdeyeut groove 202"

co-operating with a corresponding profile tongue 132 having a downwardly
cut portion of the groove

ggg{eg¥'?ﬁg@ﬁé%'ﬁ?g%gicgkﬁkhﬁgdfgw%ég%iiyalﬂ¥¥gln the scope of the

: 10 claims. The tumbler body portions 113, 114 are illustrated to
be subgtantially half-cylindrical with two mutually engaging,
substantially flat surfaces 113a, 11l4a (fig.3). Of couree,
othe? geometrical shapes are also possible as long as the two
body portions are properly guided within the associated cavity

15 lzp‘gnd are capable of moving independently of each other

wh}lé 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 vgrious kinds, such as coded dimples on the respective_edée

portions of the key blade of fig. €b cooperating with |

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

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




9 June 2006 WO 03/062570 PCT/ SE03/00074 11 In all enbodi mepys..aRds
there is at |east one tunbler assenbly .110

nndificat'(gg &ﬁscribed above,

conprisingy % P 7Vf body segnents 113, 114 bei ng el evati Ba@ISEg3amyabl

i ndependently of each other while engagijng (with its associ ated cont act
portion 5 or finger 115, 116) the coded "groove 202 of the key bl ade 202,
when the latter is inserted into the lock. A very great nunber of code
conbi nations is obtainable, and the | ock has a very high security against

pi cki ng, SEIUSIHI A et v 2 Impatter (eodiéight) onsraeeppndsingl eowittiai n t he
rtions 113, 114 are illustrated

f 14h |.a Avs. T he, t unbl dy.
tS gopgeos l]ftggf Eﬁltqf% HajydTTi ap'f‘li‘lé-1 ecyﬂuglnr?éf iejézaé)o?lﬁﬁ cﬁf?%c%%’ BePPydingagyadndrical
subst ant icalviiy ifdsati rs wHecare 1113010 .1 e (b B r %%ﬁ.?x'i'{ Sf%z; oLARL the

VO i'0fs are

geonetri&al sgapes are also possible as long as ody port
proper | y g TR h & Aot athkeas tit 15s 1P6caned acracapgblia ehe

novi 89 | peg : t 1.l e Qei en ed, by way of the
cont act %orta i%o&%g’lntoérh}éw&lI nlgg(r%;i,gqvmhgf t eer%:'ocpgbe gg?lf a‘gﬁg%tc?%ebﬁe’ioﬁﬁﬁﬂé. The
key bl adbyc&rring nigurthies ke hilisliiec @aded bittings and/ or dinples on other

surfaces corresponding to tunber mechani sns 20 of various kinds, such as

coded dige%g&mon the respective. edge  portions of the key blade of fig. 6b
cooper at T NG Wt A Eenth il ISPEEEE 8RLSPn ¢hItrs tudileshdvedy | sedingnt 6a.

Instead pi3a114t @BegUNRCRatR BRSBPPLIRY as a finger but may have
any other geometrical shape as leng 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 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 keylslot, As indicated above, conventional locking

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




thereof. groove 202, the coded surface may be forned on a 49, shesf formng

a transition between a nassive of the key bl ade and an upper, narrower

portion TheO6smersTodl y projecting finger 115,116 does not hay e

[ocated at an end portion of the associated tunbler but coﬂ’?ég'lsttg’é}&fa&éat ed

sonmewher e between these end portions. Such an 30 enbodi nent is shown in

figs. 14, 1.5 and 16. Here, the tunbler 9 June 2006 WD 03/ 062570 12

PCT/ SE03/ 00074 segnents 114 have a length (or height) corresponding to the

key plug 130. The cavity 120 adjoins corresponding cylindrical <cavities in

the shell 140. The tunbl er segnent 114 | ocks the key plug against -

rot at i on,"hihl@skhe tmast |monteitekasnbydinehhecb PRSI E.h%n?l% ifLdi g 15
bl ade 0.

Then, th hﬁ}’ ug.can be rotated by turning the key
Furtherrr?)'}e, ?aﬁ‘%t‘gr&ﬂ%&n$&?%%?ﬁ%¢etm@lmnggeviemdysswgermmas 113, 114 does

not have dpehe faidEed- $41 g8y t. ve ny, ot her geqnetrical shape
e Contact pam ot RAT R SR Erofetngl "erst 3

as long as the contact portion ™0 reac <o engage
wi t h3t he RERIET surdemdd yofcortss dtey df aslepa ¥ S9F £ M@bTOP! 3ek ROk otritdqgs
not hav%otnI qu,gaj q]%t qQut dly ,sideways. It may even forma part ‘of the
(cylindri ca%) s eFobS'W éééﬂﬁ’rﬁeﬁ“ﬂ%@ﬁ@e@ i el vdt eumbbeve seghentavi t y
may havetaediedfemwerih.cross 15 sectional shape, such as elliptic,

rectangul ar or polygonal, and the two tunbler body segments shoul d then'be
~adapted to such a configuration. '




The cavities (and the direction of elevational novenment ofgthe 20 tunbler
portions) nmay have any suitable angle (0 - 90 degrees) to the cent r al

pl ane of the key slot. Mreover, the | ocking mechanismas defined in the
claims may be conbined with other |ocking nechanisns in the sanme | ock. 25
One | ocki ng nechani sm according to the invention, nmay be provided on one
transversal side of the key slot, whereas another nechanism possibly also
in accordance with the present i nvent on, may be arranged on the other
transversal side of the key slot. As indicated above, conventional | ocking
30 tunbl er piggﬁgﬁé al so be located centrally above the key slot. 9 June
2006 WO 63/ 06 3 PCT/ SE03/ 00074 Wil e the nost practical enbodi nent of
the invention (froma manufacturing and tol erance point of view as well as
operational réli abckiligjertlosk praferitesd dohdtineadbnl ockipgi Sidqinbl er
assenbly consists of .a pair of tunbler segnents, it is conceivable to add
an i nternedi ate %ch%ﬁqééalfﬁﬁﬂéf segnent therebetween. 9 June 2006 14
CLAIMS 1. A cy izndety lmcky amd ckey scesbhpahi @mo&OBY 1191 RGia sBetyl i nder
shell, - a key plug which is rotatablg mounted in said shell, - a _

| ongi t udi nal Key? siBIIERERGIngeH| SheT se¥ePRENPlAIPTh Sagsr &evePleg ihe
rotational axparbheeeofof Ohe rRHQIMIMEIAaxis thereof for receiving a

key blade having, at a side surface thereof, a
longitudinally extending groove with a side wall forming a
longitudinally extending, coded surface,
- at least one locking 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 being inserted into said key slot, and
— at least one cavity located at a transversal side of

 said key slot in said key plug, said cavity accommodating
an associated one of said at least one tumbler assembly
and guiding the latter for elevational movement therein,
- said at least one locking tumbler assembly comprising a
pair of adjacent tumbler body segments accommodated in the
same cavity, and
— each tumbler body segment having an associated contact
portion reaching into said key slot, characterised in that
- said adjacent tumbler body segments in said pair are
elevationally movable independently of each other in said
cavity so as to be individuwally displaced into respective
elevational positions, and

.— said associated contact portions in said pair are
axially separated in the longitudinal direction of the key

plug such that these contact portions are located at a




key bl ade having, at a side surface thereof, a Iongitudingh&%zgﬁéending
groove with a side wall formng a |ongitudinally extendi ng, coded surface,
- at least one |locking tunbler assenbly having a body segnent with a
contact portion reaching into said key slot so as to engage with said
coded surface of a properly shaped key bl ade being inserted into said key
slot, and - at least one cavity located at a transversal side of said key
slot in said key plug, said cavity accghnodating an associ ated one of said
at | east one tunbler assenbly and guiding the latter for el evational

nmovenment ther eofigitudsaild Alstlapast repR Loeki HehdHlLryiasseabbyscerphigi Ny
a pair of adjacent tunbler body segnents accommopdated in the sane cavity,

and - each tufbl &V HodiPaldgmEREChAF ngndngerserl bt el ideiweasdt Legslei shen
reaching int Obéﬁﬁcfiae%?gjépg%cptb-y %Qaaaegeéasggrfgcéh% 'in%%'égéégl agent ; yunbl er

body segnents in s air are elevationally nnvéﬁ}e I'n endently of each
ot her in saidkexaddade sigtes seadbkeyndiotdual |y di splaced into respective

el evational paqsitions, I sQcl at ct_parti in_said pair
are axially sepé?atea’?%gtﬁghﬁéggigﬁgﬁnggg |$%%ﬁfbﬁ%5% %%zrk8§g pl ug such
t hat these contizgtlaperbilensnaeeal nodted af & Feheme POEGHT15ns ongldtidiaal

and goner al |y "0 FPETEALFBVEPE SHE - Bo i ledgod By Ssai o coded sur ace
upon insertion of said key blade into said key sl ot

2. A cylinder lock and key combination as defined in claim

1, wherein each segment in said pair of adjacent tumbler

body segments is guided in a respective portion of said

cavity.

3. A cylinder lock and key combination as defined in claim
2, wherein said pair of adjacent tumbler body segments have
- supplementary cross—sections, which together substantially

correspond to the cross-section of said cavity.

4. A cylinder lock and key combination as defined in claim
3, wherein said adjacent tumbler body segments of said pair
are partially defined by part-cylindrical surface portions

- being guided by wall portions defining said cavity.

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 being in

sliding, engagement with each other.




- whereby the tunbler body segments in each pair are disphagpapbs into a
nunber of different positions relative to each other representing
different codes. 2. A cylinder |ock and key conbination as defined in claim
1, wherein each segnment in said pair of adjacent tunbler body segnents is
guided in a respective portion of said cavity. 3. A cylinder |ock and key
conbination as defined in claim 2, wherein said pair of adjacent tunbler
body segnments have suppl enentary crost sections, which t oget her
substantially correspond to the cross-section of said cavity. 4. A
cylinder |ock @nal &elimonbilnatk emdakegetbnpinati el aignd<X inskeriei r1aaind

adj acent tunbler body.segnents of id pair, are partially defined by
part-cylindriéglW@ﬁf%égegﬁb?t$%5 afﬁ%i?ﬁ%iﬁﬁqﬁé&uﬁ aﬁﬁlPoﬁ%F??%n%D%efining
said cavity. BubAteykindey pogkaand key conbination as defined in claim 3

or 4, wherein said adjacent tunbler body portions of said pair have
mut ual | y engagi ng surface portions being in sliding, engagenent with each

other. 9 June 20060y RierA 160 BAEr KbQCKomDh XEYort Ui diALiY a5 dali BRd i n
claim 5, wherein said nutually engaging surface portions are
substanti al | y 9l &har Preceding| ¢hafirs | odiensia lkeydcbabi natyoromisadef ianed in

any one of the breceding; | {15, o yier gl Ld.key ai ns_a _.row of
cavities at | east onggg?g%ﬁ%gagggionn6§%$fﬁghglggi?nggmgg?%%% t% Rl er
body segnent s of8adAacght nitenblec ket degendishi nati on as defined in any one

8. A cylinder lock and key combination as defined in any one
of the preceding claims, wherein said key plug includes at
least one locking tumbler assembly on each transversal side

of said key slot.

9. A cylinder lock and key combination as defined in any one
of the preceding claims, wherein said pair of adjacent
tumbler body segments cooperate with a side bar being
accommodated in a longitudinal recess in said cylinder
shell, said side bar being adapted to normally lock the key
plug against rotation in said shell and to be displaceable
into a releasing position upon insertion of a properly

- coded key blade into said key slbt.

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 are constituted by outwardly

projecting fingers.

11.A cylinder lock and key combination as defined in
c¢laim 10, wherein said fingers are positively guided in
said longitudinally extending groove upon insertion of

said key blade into said key slot.




of the preceding clainms, wherein said key plug includes atg H%%ﬁ? one

| ocki ng tunbl er assenbly on each transversal side of said ey slot. 9. A
cylinder | ock and key conbination as defined in any one of the preceding
clainms, wherein said pair of adjacent tunbler body segments cooperate with
a side bar being accomvodated in a longitudinal recess in said cylinder
shell, said side bar being adapted to normally |ock the key plug agai nst
rotation in said shell and to be dlsplﬁbeable into a rel easing position

upon |nsert|o of _a proper coded key bl ade into said key slot. 10.A
cylinder |ock'& ndAk%Wl%éﬁﬁﬁrﬁﬁQKm?ﬁiénaePFnéﬂaFE Ay Pdhe the preceding

claims, whereiindspbHdeRNt ACho P Id Migb1@ $BLY gegﬁéﬁfs bodyome RS are
constit ut ed by outwardly projecting fingers. I'i nder | ock and key

conbi nati on asPdéf FABHLY nin ¢} diew mu%ﬁ@rrélllﬁgsﬁﬂdtfPﬁg@r@yiblrredq:mﬂqqh/el y
gui ded in sakd Longitughaakly exhanding graoue inon | RosHy 1d key
bl ade into said key slot. ne &' ?% § |nder fﬁ kqﬂ%§ﬁh§%%t
| east one palpreﬁedln@egbmumﬂtly novabl e tunbler body segnent s accomodat ed
in acavity in a key plug formng part of a cylinder lock in a |lock and
key conbi nation as defined in any one of the preceding clains. 13. A key
bl ade having, 1at & segeblurbanevihes eof ,a aideongirtfadienahkyesx} eadi ng groove
with a side wal rmn | on udlnaII ext endi ng, coded surface with at
| east one m@ nglguglnéhfy extékélng groo e wgth a glde wall forming a
longitudinally extending coded surface with at least one
pair of neighbouring code surface portions located at
elevationally specific and generally different levels for
co-operation with the respective contact portions of a
pair of adjacent tumbler body segments of a lock as

.defined in claim 12.

14. A key blade as defined in claim 13, wherein said

longitudinally extending groove 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 blade 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 comprises a longitudinal row of

pairs of neighbouring code surface portions.

17. A key blank for producing a key blade as defined in
any one of claims 13-16, said key blade having, at a side
surface thereof, a longitudinally extending coded surface,
said coded surface being cut out from at least one material

portion at the side of the key blade and having a pair of




pai r of nei ghbouring code surface portions |ocated at ele ‘Lgﬁﬁgly
specific and generally different levels for co-operation mnt
respective contact portions of a pair of adjacent tunbler body segnents of
a lock as .defined in claim12. 14. A key blade as defined in claim 13,
wherein said longitudinally extending groove positively guides said
respective contact portions, constituted by outwardly projecting fingers,
when the key blade is inserted into a 1% ock. 15. A key bl ade as defined in
claim13 or 14, wherein said key blade is symetrical w th |ongitudinal
coded surfaceselghbeazhngimbﬁétnﬁuﬁmbe b&rttheyfbkad@opéma&ﬂﬁﬂed in any one
of - clains 13-15 B %ﬂereln ) coded surface, conprises a |ongitudinal row

h

of pairs of Hé ﬁrf?ﬁ?%% ‘"%6¥?§€€thPF &RBS 3% 3 LAy M ank for
produci ng a kewjhtasle, asufiefd meddmantany none19Ekchai @sr disdl6n sai d key

bl ade havi ng, at a side surface thereof, a longitudinally extendi ng coded
surface, sai@l@b8el¢surface being cut out fromat |east one material
portion at the side of the key blade and having a pair of 9 June 2006 18
nei ghbouring code surface portions for cooperation wth the respective
contact porticéfis & keypdilensf asadphitesd , in widier ISegmbetrsinn a | ock as
defined in CEﬁb”h%éed1§urfh§§¥1§”&ﬁﬁ%r %_deflned in claiml1l7, wherein the

coded surface i's undercu




