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WD 2005/ 028789 PCT/ SE2004/ 001312 1 A lock and key
systemw th extra code conbi nations FIELD OF THE

wO DMERTI7@N The present invention relates to a PCTRE2004/001312
security lock and key 5 systemw th an increased
nunber of code conbi nations. fThe sys- temis of the
ki nd where the bl ade of the key has a wave-like
guiding surface at the side of the key blade which,

t d lock.h
ot ath Sy ey Aol Hefn g e feions

| ocki ng turrbl ers cooperating 10 with a side |ocking
nmechani sm for |1 ocking the key plug against rotation.
L stens are generally known from

Thd t}ﬁféé%rp@tﬁw&élgéﬁﬁelf%@sndcé o(%il so rgi AT &? and key

name of Bo Wden). 15 The |nvent|
sy Kegyn a@d;m akrewrmmeai; rsugigr cnddde a:dmhaimmh The sys-

far ch a.s re, pa t he
temprlessen H oc e{lndd "khe%/)r )eyﬁ maﬁjﬁpﬁés% 5 TS (hgrave-like
guiklingy camidsd g @2k s @isivie haw erLéliéWHlM' Galon in-
bore, - a cylindrical key pl ug] bei ng rotatably

senigRthamnted ah ameriaiad dddediavare,a sfa-‘i’fcﬁ’fkagqu):c gy plug,
eng{%\z;)‘?snguacﬂ Qﬂ% % nﬂﬁle l%%y SfI]ocH ﬁ'g;g Eﬂrpol]aelsé ceoo%ersaac:mg

slot, a nu r of si ers in-a
W:Ltd‘r)@oesrlaie nigp o dtriy aneszmbmﬂsnckﬁcrrg lZﬁ:Hﬁ&a;nstHeorkdqulm;g against

ot el B G (R LA et Seid o grown £rom

thehany @ﬁt%nttsf ansyvg ety HPjecting 1 ngsiciand RéldGame of Bo
mounted in an associ ated chanber for el evational an

Widéstat i onal nove- 30 ment therein, - said el evational
novenent being perfornmed against the ac- tion of a
force exerted al ong said chanber, and WO 2005/ 028789

The invention also relates to a key and a key blade as such,

and to a lock as such, for use in such a system.

More particularly, the present lock and key system includes
locks of the kind comprising:

- a housing having a cylindrical bore,

- a cylindrical key plug being rotatably journalled in said
cylindrical bore, said key plug having a longitudinal key
slot and, at a side of said key slot, a number of side
locking tumblers in a row cooperating with a side locking
means for locking the key plug against rotation in the
cylindrical bore,

- at least one of said side locking tumblers having a
transversely projecting finger and being mounted in an
assoclated chamber for elevational and rotational move-
ment therein,

~ said elevational movement being performed against the ac-

tion of a force exerted along said chamber, and
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2 PCT/ SE2004/001312 - said. rotational novenent of
the side |locking tunbler corresponding to the

waz®enesrsed finger performng a pi- votal notiPCI/SE30e4/001312

rotational novenment of the side | ocking tumbler being
limted between two angul ar gpositions cor 5 respondi ng
to a respective pivotal end position of the finger
and keys of the kind conprising: - a Iongitudinally’

extendi ng key bl ade, which is insertabl | |
-ke?yam-oﬁo*bﬁ‘tthTeakéﬁlo‘beFWBfoént%esssojc|eat %C]If%c(i,éﬁﬁkgle-r

salgl keyo Bl ade, hay! g o Sidtei dderi algaed one a pi-
Si dpe_ o?é/%glil %S@%I ade %%%Cig%ed upwar d?f/ﬁgb@gf@rm =P
:wrgt;awdnmifxly, ‘eixé endf migl el fm%wm%%’%p%m%% pidgq locking
eas artia in-,terryu Si 3
RSl el tel DL L Pl i parpRat e cor
Vayeshb ki gyi €bng suspaceivachivdBalli egdapeairpisur phckhe
portion at the free end portion of the key blade, -
safdng@ve-|i ke guiding surface engaging with said’

ana;ggﬁé ?ﬁgtﬁggg%g§ %gﬁ?}igﬂgg§ide | ocki ng tunbl er and

ow said wave-|like guid

susf acagivhilieathe 28tshdénbokRyngledfbl EALFE %véasertable

el evational | y against th ' '
ChenEPng8LobEragccans8d EBop bt D e Sl ety od tooks

said;pi vetabiend PEsihigoas sidkenatheikeéy rejgliade aits one side
inserted into the key slot, - said waye-lLike guidif
suoﬁaseldnébwdbd@détdﬁé&@ﬁdoﬁgwa§%l¥i§¥ @oggn &Fﬁﬁﬁ%ally
associ ated W i ' I I-Rg 3 st I n jichi in-
CREEEGr TEaar o Gaeh Tul Ty Aserting Lhe key v,
bl ade ruptced e keys isledtcodentoe ta egpe ciufti éntﬁbsﬁatji%ﬂ‘aterial

| ocRaHgTRnE A ¢4 SIbE CRE Ry G (Ve s s

30cﬂ9ﬁ§%ﬁ@amp surface portion at the free end pélgign of
the key blade,

- said wave-like guiding surface engaging with said finger
of said at least one side locking tumbler and making the
latter follow said wave-like guiding surface, while the
side locking tumbler is moved elevationally against the
action of said force and the finger being caused to pivot
sideways between said pivotal end positions, when the key
plade is inserted into the key slot,

- said wave-like guiding surface including at least one
side code portion associated with said side locking
tumbler and guiding the finger thereof, upon fully
inserting the key blade into the key slot, into a specific

position causing the locking tumbler to allow said side

locking means to release the key plug relative to said

housing,

_ said at least one side code portion being located at a

selected one of a predetermined number of vertical code

ljevels and at a selected one of a predetermined number of
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- said at | east one side code portion being |
ocat ed at
a selected one of a predeterm ned nunber gf vertica
w@eowe/02476vel s and at a sel ected one of a prederEr/sE0e4001312
nunber of WO 2005/028789 3 PCT/ SE2004/ 00131 2

| ongi tudi nal positions corregspondin i fi

( P ( g to a specific
pi votal position of said finger. BACKGRClJNF[)) OF THE
I NVENTI ON 5 Such | ock and key systens of the kind

known from the above nentioned ts W4 ;

Broagiiderdd Diilg B QSehFe O ?&&&Spﬂr’tﬁ %?tt?gnpaﬁ(ﬁ %%ﬁe@l%tﬂ

6xﬂy%ﬂgﬂmyy SHYH &TE gLt hout rotatable tunbl ers and
Ivoting fingers thereon. A great nunber of code

conbi nati ons can be achieved, and the | ocks are very

BACdlfflcult :Rﬁqnanlpulate The tunblers are
in the key slot, and their
Sucﬂ: qg&gtarﬁk e | ot e o Pitiot dtind dﬁ@vﬁbsfwr@)n%h%\r%bove
dden frominspection_t rou h the ke

men’d‘_hemeed dfe pqth%n‘%sar W%UW er&o OSI?I ons atrllrl%Ye eofe§ecu—

erm S t h
rlt%e %l#gﬁhéfgﬂg ?l%%@féﬁgz???%nﬂﬁsz?ﬁ2??%0?Mt$ﬁzhab§ble
tumEDQEsp@mﬁlpngobinghélmgggs|tm%r@@mdl%ggg%§?a%%m%§6n8§ code

tines al so call| ed sjde bijtt
conbhEE LT GRL B BB 400 Dok bl sty crscute
to é?@ﬁaaktﬁaﬁﬂﬁﬁﬁéﬁeonnértumhlhaslagetmnlmpmgr§p§l¥y visible

opi hg surface port d -
in tbagkeudﬁhatrsﬁﬁg Fﬁégnggr ﬁSEeni8gE§ gg?Lxgﬁ? ggg%al

ortions d a
COdgePPF&g o eve?é g?ﬁ?&g g?gg é?ggﬁgtﬁgi EFgggUBrthﬁlhe&

slogpeshei-beasl y el pfamrtugwéatchspdﬁhéowéﬁ%ts Gartrgape de-
e
terglégﬁtﬁgép58§§§5 %%HCOdetB%r mﬁ”%l@%lbrb%v%%P%@e%eﬁklng

’s “some [ower than th
thGUQQ%5ggsgogq&gogg ththonmaterlal regi on where the
wave-l guiding surface is cut, so as to

zfconnodate the verti cal exten3|on of the adj oi ni ng
The éyﬁé“%ode portions of the wave-like guiding surface (some-

times also called side bitting) of the key blade of the pre-
viously known key are each constituted by a concavity surface
portion having two upwardly sloping surface portions adjoi-
ning smoothly on each longitudinal side thereof. These conca-
vity surface portions can be located at a number of predeter-
mined vertical levels at the side of the key blade. More spe-
cifically, it follows that the highest vertical level for the
side code portions will be located at a vertical level which
is somewhat lower than the uppermost part of the side material
region where the wave—like guiding surface is cut, so as to
accommodate the vertical extension of the adjoining sloping
portions. A typical prior art key of this kind is shown in

fig. 28.

The possible number of side code portions associated with a

particular side locking tumbler for a code structure involve
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portions. A typical prior art key of this kind is
shown in 30 fig. 28. The possible nunber of side code
WQou0sioesT189 associ ated with a particul ar side | PCREPIY04/001312

tunbler for a code structure involve WD 2005/028789
4
PCT/ SE2004/ 001312 differentg conmbi nati ons of

predeterm ned vertical levels and a nunber of
| ongi tudi nal positions in relation to the side

| ocking tunpbler, In t
dlff$¢e%%n%%WQ%%ﬁt%ﬁﬁﬁf%& $£%§a9%§¥§£§¥Le nuﬁge?a%e@gﬁg and a

sid

num¢89béfffoﬁ§1§uéiﬁgl(¢asﬁ@ﬁ¢ﬁ$Oﬁntfesaulcmntoath9 side
cated tunblers cooperating with an er ed

1ockhﬁgkéymbla3e)InThetSPH@aln%Y%F?%l W%bgﬁnhaﬁh%g%ntﬁ%

wayve:- | updin or d t C
contRESineSaf “Fi el LhBRE:"Talt hualit) bopitagipnntere 3
£1vBei ght afpet pendioubarl yehoreheyl baghtedi REIPHRFECt i on

of 10 the key bl ade h as _about, 2.0
coopeBBbinEcHaE}. anTH@%%F égeoHF Qg |¥ﬁ¥t8§gﬁ%2€2?58 side

matégﬁ%ﬂcég H8M9|§h€§@ bge QQQ@HHQQQI@lehhbesukéacbyor side
eren |at|ng between different co

pbitpanyi dsl aptt wo sbehsideePs, tbe6gewnp@9d@24h?ﬁcﬁegflatlvely

sma@;oﬁpﬁﬁgtngb%%pgé 1c&3g%§& F%Z%ﬁ%cﬁgﬁgggud%%%%ubﬁ&%@tlon of

thedmf@e&ggubate@ubavaESabemtaQUOtmma p@pvﬁc@lﬁﬁomhﬂﬁﬂﬂs
po- “sition of the finger of the sso i,at A
Thelredloingg @ & 1inikethe SN e Rreed |%h %f can be

acd r&m?{ote alacr 1elhiccalt %Mejf%r%%tqcartﬁe@pmmﬂ aliekErent
Vot a position of the f a pi vot
cocgl eLerpa-ﬂcﬁcaﬂchr 15)0, sareh tlwo’ %Lﬁ"t 59er6q é@‘él Y &ar’r% ginches)

sponding to d ntermedi ate piy Si
ancp A 0 oy 0 B P TFE S 6 Incgélg}lell P lc{/allﬁ{hgll(qﬁectﬁhfarnom the

boéﬂHﬁféJég d@ﬂfhélggyﬁbléwﬁls viz. 0.90 nm (0.036
I nches)” and 1.50 mm (0. 060 25 inches), respectively.
The reason why the vertical levels of the code

su &g)ré esrentltg@ecg) Plyotal,angl &, af¢ saemhiatutdghetvotal po-
sition of the finger of the associated side locking tumbler.
In the embodiment used hitherto, there are two vertical levels
corresponding to each pivotal end position of the finger (at a
pivotal angle of +15° and -15°), and two further levels corre-
sponding to an intermediate pivotal position (at a pivotal
angle of 0°), each being slightly higher than the first-men-
tioned levels, viz. 0.90 mm (0.036 inches) and 1.50 mm (0.060
inches), respectively. The reason why the vertical levels of
the code portions at the 0° pivotal angle are somewhat higher
than those at the pivotal end position angles is that the dif-
ference or mutual distance between the adjacent pivotal posi-
tions is too small to give a clearly differentiated code. The
difference becomes greater when the vertical level as well as

the longitudinal position are different.
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than those at the pivotal end position angles is that

the dif- ference or mutual distance between the
W@0)0a028T89 pi votal posi- tions is too small to BCWEEH04/001312

clearly differentiated code. The 30 difference becones

greater when the vertical |egel as well as the

| ongi tudi nal position are different. WO 2005/ 028789 5

PCT/ SE2004/ 001312 Accordingly, for each side | ocking

tunbl er in_the ex l t e;si 08%i
AccBaeBS ¥ 2 oF Fas CBIB p AP LI GRS SO G Fornt vert enr S
abok%éegﬁeggréeépgmx doBgiboeacpiest aviend position at

- two code portions at different vertical | I
toﬁW@sﬁ@ﬁélﬁ@rﬁéoésp?@oﬁéﬁfgﬁ&nﬁogﬁfF&ﬁagt&?fg}s §§§r§8pon_
t‘“&iﬁ r%bogsgﬁbogbﬁf%&%nbosikﬁ%ﬂtb% hiigher verti cal

| evel's corresponding to an internediate pivotal

PO mgfe 1O rilonsg ad  PtEflerents Ve Ipdssilb e VEd e

portions for,,each side.l ocki-ng tuohl.er .or t Qtajo of

65§°f?f65p&’|nfjflélﬁerifto @or%ivr?gcta’llo%&d %Sgg&?)sr}e%ti t 1\?;0(” d

be gdggirable to even further increase this relatively

h!gh number of conbinations. However, the dinmen %?

sadn?Jgfﬂ$¢k93§ef§1éPéﬁﬁﬂﬁﬁﬂhyE%Féﬂﬁﬁﬁ@h%%ﬁ?%ﬁuy%ﬂsﬁ?al

adapt ed t | St I iddd IS it

onﬁyévfosss%ﬁ%%ﬁ%{edsﬂ&s@gﬁ (;%ﬁ{b;i ttg%enifﬁeérﬂépa]%k ottﬁgL gomition,
maMﬁrg icaodavelfs cl:ogerstidget mde npemtdiPnoliar maT tHee

short a vertical differenc f . 0 J0o ;
LoqUgk T G- S 10 Thet vieHr? S i %acbéi%l tg\ggl%s‘?f‘”%él? Fonapations.
20 nore than three different pivotal positions, which

is however also not possible because of the ve
Of smmkise origh (i hIDel des it 6 (HERD SO i) jAgrease this
re];étg{rﬂlﬁi §th%hmr%rﬁlg&§t6@ncor@@1ﬁs T%WM@W N 28imen-

/ this” background, a main object of the present
sidmyest thenkédss tarproveael ans eumte hd ped %@@Lﬁf@? adapted to

agai nst coggi
existing manufa

é%hé{ﬁa facilities. So, the only possibilities
seem to be to either pack the vertical levels closer together,
which would mean too short a vertical difference of less than
0.50 mm (0.020 inches) between such packed levels, or to use

more than three different pivotal positions, which is however
also not possible because of the very small longitudinal dif-

ferences that would follow from such a modification.

OBJECT OF THE INVENTION

Against this background, a main object of the present inven-
tion is to provide an even higher security against copying the
key or picking the lock, and to provide a lock and key system
with an even higher number of possible code combinations,
while preserving the overall dimensions of the locks and the
keys of the system. A further object is to enable a highly
controlled manufacture of keys and key blanks, so that the us-

ers of the lock and key system can remain confident that a
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key or picking the Iock, and to provide a | ock and key
system with an even higher nunber of possible code
w@e ovbiozsasd ons, while preserving the overal |l di PERSENE001312
of the locks and the 30 keys of the system A further
object is to enable a highly ¢ controlled manufacture
of keys and key bl anks, so that the us- ers of the
| ock and key system can remai n confident that a WO
2005/ 028789 6 PCT/ SE2004/001312 nparticul ar %ﬁy i.S
panfiicpiemnex drmomisae eaul 1SRG Reated Gty duplicated by
u t ' ersons. SUWARY OF THE | NVENTI ON 5 These
una&ﬁ?ﬁ§¥§£%f ggﬁ%gged for a cylinder |ock and key
system having the features stated in claim 1.
gjﬁmcordlnglé; in aggi- tion to the nunber of vertica
d hitherto in such |lock and key
TheS o ciha 1 exaiteddiy et oh ProMidies 15k il exdy asystem
code l'evel located at the longitudinally extend 10 ing, .,
hawhed frhrferaiiesafated An glate Lpdec r of Sdi-
£1df1%o SLHS MRLALL Al o0l N hesud e iawe-bd ey a e i therto
ce or “side bitting is cut at the side of the key
in @Lgde.li—%]aré@d tloey tdy St @nd ; aclvoderd evet | inhenhiphaproyides
code conbinations wi]l_ be  increased considerabl [
£0X 1 BBt CRAS CHRYEH MBTEET 11 n 1S T30t o Seveh Yodsrend
in@oméfﬁté@f‘?aé@ri@@&i‘f,?' ez | 0gKi ige tusid £rooudddr § rom the
776 to 16807 conbinations in case there are five
si@idﬂatﬁckihgr¢@h@mew@e¥© ‘ahe ovavehbl kpicgehdEng sSwbFece or
. n, doubl e the previous Vil 90
S5 QUAPL T DAY CONBIE HAE | O, S B cver o sk T 1 frgper T anke o

thsINbLeE ri NcsesEl €AdDdi tleat sunb@d Jhesedaddombonations will be
conbi nations can be used in future

. . ock and ke
ingyerend, CohEsdenaBlYng'd EBAt PEFTRLS n%hﬁ?‘éﬁ?ﬁéi %Bogﬁd from
sigl§%régyé#ogo§%_g@MbPh§9§§nEOféfee§8H ysges168Ektihg tumbler,
systens. In this way, a very high security against |
andnfudbho7 7$6dtcopy8ng obmbkegsican be ﬁﬁﬁﬁtghﬁéﬁ,aé@eﬁlve
for_f [
side 1og£f£8 %Xﬁéfg%su§hng %Q%?eThe increase 1s more than
double the previous number and provides 9031 additional combi-
nations, or even a still higher number in some embodiments.
These additional combinations can be used in future lock and
key systems, thus enabling a controlled manufacturing and
distribution of key blades to the end users of the systems. In
this way, a very high security against unauthorised copying of
keys can be maintained, even for future systems using these

additional combinations.

Tt is also possible to cut new keys for existing lock
installations, where the new side code pattern would include
at least one additional code portion at the extra code level.
In the existing lock installation, the cylinder side
combination could be changed by using common and normal
combination techniques, i.e. by replacing an existing tumbler

by a new tumbler adapted to operate at the extra code level.
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25 additional conbinations. It is also possible to cut
new keys for existing lock installations, where the
wWoewss28189 code pattern would include at | eastPOINBE2004/001312

addi tional code portion at the extra code level. 30 In
the existing lock installatign, the cylinder side
conbi nation could be changed by using conmon and
norn?! conﬁLPation techni ques, i.e. by replacing an
existing tu er by a new tunbler ad

e At ek s
PCT/ SE20 0 [ S i nstall ations

as ggnmggéigé! g%ﬁééfab%gt?6%322%Fg%ﬁgéglﬁgg'of the new
9, 031 conbi nations. The inventive concept is based on

the insight that even the 5 | ongitudi nal ,shelf
rnek Db HIEGRuSR (SR LN al SNl evn the
1on{<ﬁ%‘&rin%q0<§m®tsm&atd& sitderl tipgpeg, eamdeerwtdf the side

I zed as a side code portion in spite of the fact that .
matietr iddesegion @vasimEadid imdoving i ds Rditeind g &5 it

. portions adja-.c t.0..g. . cancayvit ' i

ll%ﬁ;{ (?lf_elay SPReT nceocgen Iovrgctlgn %81 Ka%hltt)él gﬂ_‘jc}ﬂfﬂet %ﬂqo@hat it does

not?&‘eir@iblaai aﬂnelt Wi elrs famgef .adseritimey cddwiper -pPattons adja-
ocated at |l ower |evels and havi ng .adj oj ni | opi no.

g0t o 2t L over, Lol and, e g S0 L SLE o

po%ﬁﬁﬁ%@%ﬁ@ tHd) Lo addy tthendde patedesr r efef rigek teode por-

“above, it Is possible to allocate different side code
tiqor tiorested athel peal i kavals Bdi VAT ] A3BHY HRPIng

such a differentiat code ' i | ¥
oot S SR BRI BALI oy SEe o Bsotoses
in @%i@di% Noh St109i 1Y Pt dihiomn sre MNewesd hied eslsovaucht al i plessible
code top segnent |sS uni [ t of | '
co fotron TP ok el VG B P, P2 EE LGl

pié%%%igéé?fgggn%pt% [ Sggkidles 205 £p8ectOPa66gMBHEe allocation

I TTES Ive o e particular pivotal posi- tion _
is Whkedr aRYy beoassasetbby fhe assbds atedet bap| epIPeRfepaving

noFgﬁgéf£%$étST§Si§5580£€{8§9.OﬁévéPtﬁéf&££9es&BﬁtatQEde code
top segment is unique in respect of its vertical level, and it
is therefore possible to allocate a specific code to this side
code top segment, irrespective of the particular pivotal posi-

tion which may be assumed by the assoclated tumbler finger.

However, it has also turned out in practice that the finger of
a rotatable side tumbler will always be oriented in a certain
pivotal position if it is slid upwards (while the key blade is
inserted into the lock) on a sloping portion onto a side code
top segment forming a part of the longitudinally extending
shelf surface. When the finger climbs such a slope, the finger
will be guided so that its free end portion will point towards
the free end or tip of the key blade. When moving on to the
adjoining side code top segment, which is substantially flat,

the finger will be retained in this particular pivotal
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a rotatable side tunbler will always be oriented in a
certain 25 pivotal position if it is slid upwards
w@ ehusiozs7Bhe key bl ade is inserted into the | oP&)/SE2004001312
sl oping portion onto a side code top segnent formn ng
a part of the longitudinallygextending shelf surface.
When the finger clinbs such a slope, the finger will
be guided so that its free end portion will point
towards 30 the free end or tip of the key hlade. \en
posisiiong fvero affier SOTBLATAG s Pde CBEdeNE6E tagmBipyement of
the""hk'egh p13a! %Lt%mt'h%' Wt flsabe oehentl ngenc w1 be
retainedinthis particular pivotal W 2005/028789 8
PCT/ SE2004/ 001312 position, even after conpletion of

the insert,i t of he k : [
Ones PGRIGh HEN GHET GIF WIIEE T Aok BT i T gar, Torch
rantR1d RNt iRacls AntdQidd a Fleanddaley astien tidp hesyment .

reached a flat side code top segnent. However, the
Howearsy ,oft ehandfdshgelr tihe \feirfsg%éﬁg Ve%fyc&’i”&\gﬁetfs’t FoMFaFed to

tymbl er baody. j t. T i iviatoi T3
end JTBR S D3] WP Lo PRy pR Pt f e
turdSSaciiRd ohamtdesd fHvert iifts kedilsodk ishes sy setiated cham-

vi brational or other, 10 randgm Nt th
beie HHE OrqUE tiFy h THO AT Do BOdy AT Eh oL 8
rar{;?;tﬁf ddvdid e, MULOVRI 11 UNee therduamadt g badyths tum-

ected to a force, e.g. by a spring, thereis a
bleerttadn Wirich iorikd mavee cohtZRa foi MOTRAVRen $Hece the tum-

finger and the surface of flat_ si 0 i
blege .lsl'h?%bq_ﬁ%ifea?ﬁgol %é%/]ceet’he@'f?'ngkgﬁr? %\/il ril(rl:@' there 18
a %f@&i_n bﬁr{@tf%ﬂ%&itiﬂhét@orpta&dﬁ qobimt lposieenntheiginger and

e pivotal end position pointing towards the, ti :
the s kE3oB| B8ctNB0r  Ehet 65 TR P ADRBITRE nBRY fgebLains
whgnyhgtfpnﬁérhﬁi i ng, 20rpEapsponrdhigihidat isi descpdetioplar

egment . vertheless, to be on the safe side and to
positooutvihe theikébytalemndtpasithen PPhgtNdoEPYaTds the

tigngg {ﬁgﬂké§sbggaétion, it is preferable to
So, there is not an absolute need for any stop or holding
means on the flat side code top segment. Nevertheless, to be
on the safe side and to rule out the unlikely event that the
finger would move from its position, it is preferable to
geometrically form the flat side code top segment with a
relatively shallow holding structure which will positively
hold the finger in its pivotal position, as long as the key
blade remains in its inserted position in the key slot of the

lock.

The extra code level can be used at any longitudinal position
along the key blade, i.e. for any one of a number of side
locking tumblers in a row. For each such side code top seg-
ment, the finger of the associated side locking tumbler will

automatically be positioned and retained in a pivotal end po-
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geonetrically formthe flat side code top segnment wth

a relatively shallow holding structure which w ||
wpomsnesred y 25 hold the finger in its pivotal POFSEI0041001312

as long as the key blade remains in its inserted

position in the key slot of Hhe 1ock. The extra code

| evel can be used at any |ongitudinal position 30

al ong the key blade, i.e. for any one of a nunber of

side locking tunblers in a,row_ For each such side \
sitdede POSPTIEG- towards: &t itﬁé’ePfoFgﬁhgengﬁf&dft’egss egetained
abo%%gking tunbler will automatically be positioned and

retained in a pivotal end po WD 2005/ 028789 9

PCT/ SE2004/ 001312 sition pointing towards the tip of

t he key bl ade, as . expl ai ned above... .ad
SRR e SRR A SE R G R ena
wilaPRRY e e thendatal |Rd daser ideisican pielcowbelhmey .

i nvention can be used in conbination w th other kinds
of | ocking nmechani sns and key code patterns, e.g. of

The r&em}gnq:qt ndicsa%(%%eqldééh the ddaatentom WB&h FhdWidan)s of
or Any ot her ind. ITn order to provide an even ,
1odmiighemeuindiarsnof sdili ke oralde aid tasurbi fatd orzf §he jkind

. possible to.us oth rat 7..10t
dig oSy Tumter® ik erfq%ﬁ(aé;éhff %egy @@sq%eer[r% C%{/a%lé n(?;;thleSr
widpn-rotatable (but elevationally novable) | ocking

tunbl ers together with rotatable and el evationally

novabl e | ocking tunblers in some |ocks of the system

such nan-ro €.n | Ok Ng; Jib! QIS dBYo Headi oV slesll code
In @R iotr%et?ésg%%g%t%% %& cr:}fglo%er ate with % si de code
cotlOpnSEUNRN At Bs reess Ente posiwsobth di st aelele away non-

fromthe tip, of the assocjated k bl a sopat . .z
ro%@h%Wl%oﬁ%c¥5%%t?%%gf?ﬁsp+%e? %%%%alﬁﬁg?e a?ﬂ?% fe%gluSlng
norg%¥§€§@£]bié( - (et ebYevitibSatl § epdvaely) posskbhe tomblers

togetggg ﬁ?fh rotatable and elevationally movable locking
tumblers in some locks of the system, such non-rotatable
locking tumblers may be provided with fingers adapted to
cooperate with a side code top segment at a rear end position
displaced away from the tip of the associated key blade, and
also at other code locations in order to maintain a high level
of security. Hereby, it is effectively possible to obtain one

further code position for each tumbler, i.e. an 8*" code

position.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be described more fully with reference
to the attached drawings which illustrate some preferred em-

bodiments of the lock and key system according to the inven-

tion.

Fig. 1 shows, in a perspective view, a key and a cylinder

lock, the latter being partially cut away for greater clarity;
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further code position for each tunbler, i.e. an 8th

code position. 25 BRI EF DESCRI PTI ON OF THE DRAW NGS
wab@sioezsrenti on will now be descri bed nore ful | BCTHEEI004/001312

reference to the attached drawi ngs which illustrate

sonme preferred em bodi nents;@f the |ock and key

system according to the inven- 30 tion. Fig. 1 shows,

in a perspective view, a key and a cylinder |ock, the

| atter being partially cut away for greater clarity;

WD 2005/ 028789 10 PCT/ SE2004/ 001312 Fig. 2 shows a

Fi .ar% oW 35 Sﬁc‘i{oa'lg%fdys‘l%%'%tti%% l9GloRroR%e thee idleong
11171 n flg.f'; ig. 3 shows a cross-sectiona
thepdritrieco IofI Tt hen Ifdgk,17i n par- ticular a side | ocking
tunbl er seen from above, along the line 111 in fig.2,
Fig.4 shows a another cross-sectional portion of the
Fid.0CK, shoWd thraughs thasidel eukitign wibltdre Havilng i par-
projecting finger, along the line IVin fig.2; Fi .éb 13
tighows 3 ridepdrapeaid Ve ey S968y fﬁq%é%‘(ﬁrngaja%év e Line
II#J§§:§%gq%§ode pattern according to the invention; 15
igs. , 7a, 8a, 9a and 6b, 7b, 8b, 9b show, in perspective
and side views, respectively, enlarged cut-out
. portions of the ke bl ade of fig.p, wW.th so
Figposiiwes \Par??%‘ﬁ}b?% %’fosl:%—es%?%]eorgaoﬁdé)orpéa ?Izrcgf e Fll?fk’
A diraughs 1de STovking BRueVen Har 85 Soatejecuingufinger,

por- tions of some side code top segnents according to
alehe preskime IVivinmt¥oh: 27

Fig.5 shows in a perspective view a key blade having a wave-

like side code pattern according to the invention;

Figs. 6a,7a,8a,%a and 6b, 7b, 8b, 9% show, in perspective and
side views, respectively, enlarged cut-out portions of the key
blade of fig.5, with some possible variations of the side code

pattern;

Fig. 10 through 14 show, in an even larger scale, cut-out por-
tions of some side code top segments according to the present

invention;

Fig. 15 shows, in a schematic side view, a key blade according
to the invention, indicating the locations, represented by
black dots, of possible side code portions for each side lock-

ing tumbler;

Figs. 16,17 and 18 show, in perspective views, side locking
tumblers of the kinds indicated in fig. 15, with fingers

pointing in different directions;
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25 Fig. 15 shows, in a schematic side view, a key
bl ade according to the invention, indicating the
wo owanegIes, represented by black dots, of posBCDBE2004/001312

side code portions for each side |lock- ing tunbler; 30

Figs. 16,17 and 18 show, in perspective views, side

| ocking tunblers of the kinds indicated in fig. 15,

with fingers pointing in different directions; WO

2005/ 028789 11 PCT/ SE2004/001312 Fig. .19 sho in
Figperddpekciipe wew, P§r§P8€tP8@ki"ﬁ§wt'uﬁblséflje 2‘8&?%%% tefoler
desqﬁn Qs it %%e%ggﬁtﬁgﬁeﬁoﬁﬁtb%@a&oﬁg%ﬁbhgﬂ;ﬁEBgtiaﬁ;

Shows a schenatic side view, "simlar to that of fig.

5 15, of a key blade of a nodified enbodi nent of the

. lock and key system. Figs. 21 d_22. Wiy :

Flgpe??p@?’ﬂ“ﬂ?e avisé\yﬁffnagil&e SIg(()jc ivr%ge%tr}ur%-?nﬁi%%s tfdor%hl?g:e o tig.
15,2 Jf0GK \GRoRARatd RE W tlddilfe deeyriloadeentt fifg.theld a2y and

Figs. 23,24,25,26 and 27 show, in cross-sectiona
kewisswemd  nunber of possi bl e key bl ade profiles that

can be used in con- nection with the present

i nvention; and 15 Fig. 28 shows, in a perspective
Figd.evl arpt ixd sdrdw,key wiettsree chiaree Wik sl deeking tumb-

pattern havjn nynmber of concavi.t - Fig.
Lo o Ao Sy g B GORE G one - Sb ETA CEp 20e of 1
20,;DESCRI PTI ON OF SOVE PREFERRED EMBODI MENTS I n fig. 1,

there is shown a cylinder |lock and a key included in
a systemaccording to the invention. The key 100 has a

. gri t Q bi,ade.JO2, s Lhhd B views, a
B 'sgﬁ’g%{’eéél)’%éo %m?ﬂ%yass ot’ 201 of the lock 200. The .
nuiksdr SbOtp@Hdieks elnsts Blomdp @S fiknathat ierm keyuppdgin con-
202 which is rotatabLy journalled in.a cylindrica
negjpken JHBER nthe RERSHY shyvention; and

Fig. 28 shows, in a perspective view, a prior art key with a
wave-like side code pattern having a number of concavity sur-

face portions serving as code portions.

DETAILED DESCRIPTION OF SOME PREFERRED EMBODIMENTS

In fig. 1, there is shown a cylinder lock and a key included
in a system according to the invention. The key 100 has a grip
portion 101 and a key blade 102, which is insertable into a
key slot 201 of the lock 200. The key slot 201 extends longi-
tudinally in a key plug 202 which is rotatably journalled in a

cylindrical bore 203 in a housing 204.

In this embodiment, the key blade 102 has a top code pattern
with cut out portions 103 at its upper edge, e.g. of a conven-
tional type, cooperating with a central row of locking tumb-

lers 205.
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In this enbodi nent, the key blade 102 has a top code
pattern wth cut out portions 103 at its upper edge,
we@2@s5/02878® conven 30 tional type, cooperating RCT/BEZ04/001312
central row of |ocking tunb- |ers 205. WO 2005/ 028789
12 PCT/ SE2004/ 001312 |n accgfdance with the present
invention, the key blade is also provided with a side
code pattern with side code portions 104 of a special
kind, simlar to those disclgsed in the %Po e .
In AErOreReceUsipdt EREs PEESAGed R VERITS O8irgé @o§§ypE€F8Fnls

alséSPSOEQE%%d Y12 2CQRLENURHS. pgererdl ki twawedd kede portions

uirding surface which cooperates with a row of side

104|b ;acfklan@ptemﬁalleﬂdnz% siifiler it thescowsmessthdxdpe above

.ade is.inserted j.nto the.key . sl 01, _qf e

menlt&é’ﬁle?(l)gfs ﬁ?tﬁ@ssitﬁe W:lgﬁcel?i'ng lgrrbslléj?es%tfg% %;ragtgg& o

ForRUNIEA d Rt idssRe,- et athanbelve2dZ s ep ialisgy fogstace
2,3 and 4) for elevational _and rotati.onal venment .

whitdherasiope 24ets 3iidd 1Poden@h Fitsicer JoSUE P gapLers 206 (five

. transvers r.Qj eGti fi r WY ighes 4

0 i R S e G T e Wt G 10 por for o o vata) T e

sldovaerdt Fheverckt O Gi de | ocki ng tunbler rotates in

the cavity 207. Actu- ally, when the key blade is
inserted into the key slot 201, the finger 208 of the

The | H&id %%%M&Weﬂ! 140 &ngegeadt odmesguindiarg associ-
surface and the code portions 104 of the k bl ade, .
atesag dmnleecARE el Bhan o - & W hd aY a%%t%i%%%onal
novenent. bag f t [ '
ond SePAPIREL ORI O 8. Uheor Sl oslnonduebborer 205
ha:ptaé [Jcr]:@i%wir§@s§qsr&p&:m i fingesr c303 ndvhtelh ser¢kes into
a e bac art opposite the fi .2
L R e
wh%gﬁg%%f?ﬁe%ékﬁhé iffige BotaBetWeenthheseviegesses Actu-

reis a bridge portion 211, which fits
alliyt ovlaegothespendd heyde ebesinsapted anspdenpakep1alot 201,

the finger 208 of the side locking tumbler will engage with
the guiding surface and the code portions 104 of the key
blade, so as to cause an elevational as well as a rotational

movement back and forth of the side locking tumbler 206.

The side locking tumbler 206 is provided with a pair of re-
cesses 209,210 in its cylindrical surface at the back part
(opposite to the finger 208). One of these recesses, 209, is
visible in fig. 2, and both of them are visible in fig. 3.
Between these recesses 209,210, there is a bridge portion 211,
which fits into a corresponding recess 212 in a side bar 213
serving as a locking means or fence member. The side bar 213
is mounted in a slotted recess 214 in the key plug 202 adja-
cent to the outer cylindrical surface thereof. It is spring-
loaded radially outwardly so as to be normally seated in a
corresponding groove 215 in the lock housing 204, as shown in

fig. 2. In this position, the side bar 213 will effectively
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serving as a |ocking neans or fence nenber. The side

bar 213 is nmounted in a slotted recess 214 in the key
Wphwg/o20® adj a 30 cent to the outer cylindricaPCEBEXOLE1312

thereof. It is spring- |oaded radially outwardly so as

to be normally seated in a igorrespondi ng groove 215

in the lock housing 204, as shown in fig. 2. In this

position, the side bar 213 will effectively WO

2005/ 028789 13 PCT/ SE2004/ 00131 revent the.k |
prevenﬁ1E@?nbeyoPéﬂédfFﬁmrE?é?goﬁogatgﬁelnhaﬁgﬁﬁéog%ﬁg te

hoquHSVg54-if and when all the side |ocking tunmblers 206
are correctly positioned, upon inserting a key with
a correctly coded key blade 102 into the key sl ot

201, the brid ortio 2 i i i
HOWS¥§60ié?eangeggggegaglggﬁn%%ﬁéngkggkhggﬁw%%gék%ﬁgpgbire
cortrBeth gt besicannke, myeed tadeaklingi awieds witBueh comwacd 1y

novenent can be effected by turnin Kk I ;
codghli keyt héafigt P P@tpoéﬁﬁeﬁeyns'ng?bﬁﬁyt%%s%%ﬁggelgortlons
211093414 3120w itﬁl?latt,hgh%sfslo%aléte@r tleeRg sefs Dhe gmoare side

2 i splace the side bar radially inwards into the
barshatt, etheeetys 204 LaNbwr the key moylesy r200 aday gawards.

rotated within the housin j foq GOW
Suchh vy BNE o Kig “Fec %%%étr%%{%y %%gcsrﬂt e cen?{(r;eayl plade
whivja:é QW OfstiQekiing ltdsddeer $2Q%,s ifsildlysd s gaskegosgdd,ion, so

en the key blade 102 is being noved fuyther int he
thalte)thesafdtarﬁﬁﬂoﬁ’qﬂé?réﬁ & |t67@m@&¥g>°tvﬁrb7ﬁe5£ s&zﬁg%ﬁl’ﬁnlt ete Fide
r ot at.e , fa
b iy Cl‘ﬁméélijs Al cRecause of dde sngagemay Ofthe k
aﬁlﬁ?#ﬁﬁmgfs W th 20 the gui di ng surface of thgvke =
p1dY @t 1B and, rattatdue vsidrein tilee haumyn@idQ4 algpvided of

perform a novenent rds and .d T '
CORE i'té’l%mb?r@ét% 81 s ecﬁl‘i/aoﬁgj?sr e,g?scﬁevla:}% ogrl% 9% ntral

rov{)%ﬁ%cﬁfhgslwmgele@mmrg Add ddieegreidli ngesﬁ?? ace
y nmeans of” a helical spring 216 nounted so as to be
anﬁ{ﬁsssdnbES bet ween t he upper surface of the side
So, &ﬁengkhélke§rbfggkéﬂﬁb is being moved further into the key
slot 201, the side locking tumblers 206 will be rotated back
and forth, because of the engagement of the fingers 208 with
the guiding surface of the key blade 101 and, at the same
time, they will also perform a movement upwards and downwards.
The finger 208 is subjected to a downwardly directed force and
is kept in sliding engagement with the guiding surface by
means of a helical spring 216 mounted so as to be compressed
between the upper surface of the side locking tumbler 206 and

an internal upper wall of the chamber 207.

The side code pattern with the code locations 104 is consti-
tuted by a generally wave-like guiding surface 105 which in-
cludes a ramp surface 106 adjacent to the free end portion 107
of the key blade 102. When the key blade 102 is inserted into
the key slot 201, the ramp surface will engage successively

with the respective finger 208 of each side locking tumbler
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an internal upper wall of the chanber 207. The side
code pattern with the code | ocations 104 is consti -

WO 208028799 a general |y wave-1i ke gui di ng surfackCLOB2004/001312
which in 30 cludes a ranmp surface 106 adjacent to the
free end portion 107 of the key bl ade 102. When the
key blade 102 is inserted into the key slot 201, the
ranp surface vvi [ engage successi vel y vvith t he

r-e ct j. [ 20 [ l.o k| | er
20 o TR B0 T 50 TEtsgeh ry%pl Faffer 208
su@ﬁ@qbbhtl@heﬂﬂﬂdéﬂaﬂﬁagtﬁ@b Mb@e#&ﬁ@@rgaﬂﬁlng surface 105.

subse uently slldes alon% t he wave-|i ke gui di ng

Ins GPiade SPO5. LR f idGisg I8, "ine fiotder e wa{veﬁl&lﬂeovauldlng

su&&%c@aﬂ©ﬂ'dﬁ%é¥aéhdﬂﬁ dﬁ#ﬂﬁ%%%slog %pw%ﬁ%%a%Q%nally, while
downwards, i.e. elevationally, whi e 5 follow ng the

foilAemilmed téer flace iperct isong agfe Ploetgoindi og dref goe dirgs surface
t II 5 Iso perfor a_pivot.al .or. swn Tovenent
105’&0\@1: % S &5 gls r[rrg FG a0t g%rl@t Ry ement back

anﬂiD\f_QriﬁIBlt sof dsheo Frded @ity at uritlaern o206, myefersh@m the
in figs.3 and 4, there is a channel 217 |eading from
Sl@ﬁello&}%ﬁgpwbdfeq RdCavity 207 into the key slot

201, and the side walls of this channel constitute
abut nent surfaces 218, 219 which will |limt the
Aspishotwal imvienent3 efd He friheger 15268 dhaneadh 2di7r éctdddmg from
frogma central e. In.th |IIutr e exanpl.e,
e AR R S (RO 14 75 20 Tt i o Sgh 41, and
thearnele thatid ke rmviemiantdll dee dtirded dmtkent Katthces
direc- tion, i.e. the fln%@r can swi ng back and forth

21i8n 3&%%\%% Wlsléctld#ﬂlc‘}f iod iotias- @leysderentef Zgerfdnger
20%t & lﬁ?telérc% ‘ﬁtrf Q11 ‘PJ { ra:%nt%li c!afnl%ey %%%é l?ngtustrated
SO ar 1s aSI cally e

previ ousl y kno rom-t
emh@l@,nﬁ:mtel (atertmaiﬁcwmrftas:esAQ ll8| I2u§t raaieeddcratfeiog irb,such a

mapp&ry %P tgkﬁﬁggﬁ at entl F&b%gbdégoégchndlrec—
tiRertiiors kb k3% qk33.ck#d s1d%g @%‘Hk %%h &4 2% an angular

portlon is located in a Iong|tud| nal position
se@@pﬂeggb@& ngntﬁhls embodiment.

The structure and function of the lock and key described so
far is basically previously known from the above-mentioned
documents. As illustrated in fig. 5, a key 100 of this kind
(identical to the one shown in fig. 1), with a code pattern
105 has five code portions 121,122,123,124,125. Each such code
portion i1s located in a longitudinal position corresponding to
the longitudinal distribution of the side tumblers 206 (fig.
1), although possibly displaced a small distance corresponding
to the position of the free end of the finger 208 when being
pivoted into either one of the angular end positions. The code
portions 122,123,124,125 each form a concavity being located
between two adjoining inclined or sloping surface portions

which will assist in positioning the respective finger into a
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the longitudinal distribution of the side tumblers 206
(fig. 1), although possibly displaced a snal

waelb@tazsoeo corresponding to the position of theCT/sE®04/001312
end of the finger 208 when being pivoted into either

one of the angul ar end posi tisons. The code 30 portions
122,123,124, 125 each forma concavity being Iogated

between two adjoining inclined or sloping surface
portions which will assjst

spepe5pechi VRt R L ngePLFhER 491 So5renehdh fds Been fully in-

/ 044001312 bii ' iti
serPCY/ $ERQ041,004312515pechii 6rpinet abcposi tion when the
Eey ?%% has bee% fully in- serted into the key sl ot
203 oI theh!ock.lﬁs descri bed in the above-nentioned
aten this, w r Qi : c Lchihhgl i
As fégflﬁﬁﬁbép Sﬁgc89@?%ab?§%é?n§9n§g€?ﬁgbéoggagnggsgegrOVlde
a cgaéf?hﬁah Qb@yaﬁbepalgmeatthombeasoﬁebbméénaaﬁbhéweﬁﬂnce
pi votal positions for each finger, viz. _siX c
thec 6ABRNATVERY SFoP 1E&EH PinBI-EY 4 ropad Bpansrea dsuusdd =
dif%e%%ﬁt FE@%%QQ aokatalonaf r6x6x6x6xEingés/6viedesix such
combinations if all 10 six code portions are of the
combanetkiond) fokHowewdr tumblerden ﬁ@epegﬁm@éefggsgwssed above

i ncreased nymb f Lo i-0 n ARG

el 8BS O SR oo ay AR d e o

sid P8 deOSorttite guird RE sl aeeel®Iincdnstitu 15 ting the
side code pattern with its code portions 104 is

forned in a special way in acpordance with the present

Hov%er%rveern,_ tnlt QL gel0 dd | Ui A Sin HIRRNLR ifuniide dd code
i'gs. hroug 9,” show ng sone nodi fied code

lodeatiteranarat arheirsicim ad tdeeudyE Y BoRdasl wameiqy the key

exanpl es,, one or, nore of the c - td t :
blag:lﬁ Cﬁrﬁb %1?% tlkfﬁo']l%c | ott er %qgilg%r aé%(fa%i%(% Mhstitu-
i Adi Ol Asad Wen ti e Reick 15 Urfsace qordd mnisyndHLt04 is

rather as a side code top segnent form art of the
founppbrin st repetakburdack) ARHABF R CHel Ptg%egrﬁ?%%see,nt Hhvens

tic%?{ 'Cﬁé ?j%elt%sgt 2%%{?2?%”%%@%#%3%%& alo regh®N 5 Nthrough
9, showing some modified code patterns at the side of the key
blade. In these examples, one or more of the‘code portions of
the guiding surface 105 is not formed as a concavity, which
adjoins two inclined surface portions, but rather as a side
code top segment forming part of the upper, straight surface,

denoted a shelf surface, defining the upper boundary of the

material region in which the code pattern has been cut out.

The side code top segment may be so long in the longitudinal
direction that, upon fully inserting the key blade into fhe
key slot, the finger of the associated side locking tumbler
can be pivoted to any angular position while remaining in con-
tact with the side code top segment. Such a substantially flat
side code top segment, denoted with the reference numeral 121,

is shown in figs. 5 and 10.
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25 The side code top segnent nay be so long in the

| ongi tudinal direction that, upon fully inserting the
wheyshbsrige into the key slot, the finger of tReT/SE2004/001312

associ ated side |ocking tunmbler can be pivoted to any

angul ar position while renmaiig ng in con 30 tact wth

the side code top segnent. Such a substantially flat

si de code top segnent, denoted with the reference
nunmeral 121, is_shown i

: Vin, fi 5 .
In PheSPOReIsBeRE PRTNBLIBO4LE61353 aﬁﬁd?ég E%ogﬁnm?ﬁtally

wavghggﬁeiauﬁhgﬁg Garandebbyntibe gasenakkytheavempi kerface 106
gui ding”surface, which includes the ranp surface 6
at ahet fieekr eedendrporni o4 @hetKéYkEQaB?adé9m86ﬁﬁ??ségree

“regﬂgg%"mégsg%g?%éeéeg%@%itb%%’aaalgégzﬁuﬁngl%%StQ%tlongitu—

t inal'l y éxtend si de code top
dinSeqfeBks c232dand 1224 codkemnopheegassosi ak&d afidnged . When the

engages these side code top se nts, the fj r..208
assfpﬂﬁ-ii igﬁﬁ@&k@ngﬁﬁéﬁi&gﬁép §gg§n§8ﬁ§rt8€SFF%%%nt dean®
£inkde$ 2 |€ o enBiNing Aty | Sare 1eloevaticanalr | it

lnﬁ%ﬁeverf aéggxglaiﬁéd abovg%h?ﬁe finger vwlﬁwl - femedlion
(seautfdwat 40 ahihyi e rEmaIasingG eried hen sang wdredle tdmpal Level.

position pointi,n ovwards t a1 en r i 1
HOWESP ol &dfe %ﬁﬁ%geﬁgéﬁﬁﬁ(ﬁﬁ% qﬁﬁ%ﬁri%%%%siﬁ%bégﬁﬁ%§%%y be
posﬁ@ﬁ@ﬁéc@tﬁp@e, iﬁdﬂaFL ande geeiing caddidtiindrialg tiowadls the free

oncavity codes" already 15 existing for the
endpart itcid & t%l@y B4 s way, there is at |east
one nore possible code location in addition to the

previously nentioned ones, e.g. seven possible code
so |t icnsratiinstadad exfe kit dodelodaimms RIS higFge:

the total nunber , of i bl.e ca cohi.nat i MM
hise %@%(Wlaé%%ﬁt}r?f?ﬁﬁ%o % par?q%l}?la&eéx(g&n%? e.cliilrneady
ex%&i‘ﬁ{@ foit Nend s i @f 1 srictuntd Xier catte tlops segyentlsecanis at
e zero, one, two, three, four or fjve ég,this
lemsthontieremraipdssible code location in a ition to the
previously mentioned ones, e.g. seven possible code locations
instead of six code locations. Accordingly, the total number

of possible code combinations will be 7x7x7x7x7=16807 in this

particular example.

In general, the number of such side code top segments can be
zero, one, two, three, four or five in this embodiment with
five tumblers and seven possible code locations for each tumb-

ler.

Some further examples are shown in figs.7a,7b (with one side
code top segment 324, in addition to the concavities
321,322,323 and 325), figs. 8a,8b (also with one side code top
segment 425, in addition to the concavities 421,422,423 and
424) and figs. 9a,9b (with two side code top segments 521,525
and three concavities 522,523,524).
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five tunblers and seven possible code |ocations for
each tunmb- 25 ler. Some further exanples are shown in
WO p@s/02a3¥b (W th one side code top segnent 3PAI/SE2004/001312
addition to the concavities 321,322,323 and 325)
figs. 8a,8b (also with one sirde code top 30 segneﬁt
425, in addition to the concavities 421,422,423 and
424) and figs. 9a,9b (with two side code top segnents

521,525 and three concavitjes_522 523 5 ,
The 260870387895 20 POTRORDOGHPOBE3T THe k! 46 S5H0 floprerent

waySCYRENG 168 t?gtEBrﬁﬁde _severnahadiiker ent figaysl Asd 5),
Ilustrated in fig. 10 (and also in figs. 1 an% 5).
it thnche Ferfiedney BycantontiPi§oustratparght On9L udihally ex-

| .ongi t udi nal | -t [ -
tengROO A CenPB AT AP P el o TR PR S Boepetddesar D for
LowklradegeAlirernat kel plaas.il lustrated in fig. 11, the

side code top segnment can be formed as a relatively
short supporting surface portion 111, possibly

A1tddl Eﬂ%%%gﬁ %%ahhﬂls&%%%%%:i%h&igheha,lQm@\gﬂqesﬁuﬂd top
surface portion wi hol d the finger 208 (on the

seg&nfrtﬂ erar2 GE) ﬁfdrmobiasotaalreé@d:ify@w iS&e T FHRRRY tiy surtace
abut ment. surface 218 .(f.ig. 4). ' | t -

PO igde Lo RAFST ey %qj(&l,ng"ﬂ?e i is%gps&“g 8 %@'heﬁ%%?@la

£ 19 QGKi 1 MU s anidd rt igeneviall yndiel swendiinger sifth (on the

pi votal end positions, by way of 15 the fricti
turdrigay St 1y emaiie tae &g é%ﬂ&%@%{ﬁﬁ%ﬁ%ltﬁlammem
expl ai aqye, , \wWh | KEV-10] ;
sug %gceert%h%d {I%%lg\c; tHe E\gi/él{s]lelot, ttﬁlerﬁf?:n}g%r&sag?ﬂtidéé ls?/%teo che
ket askitng tharbfiergersni2(8 refraiire i fidhesac pivbtiapmpkyrs will
positions. Therefore, there 20 s n
gendafinget THIM aléét%f@r%l%?t%slny&%ﬁg%?ﬂgf%}ép 5Pl fay of
thétfggﬁﬁEbﬁ%ﬁféﬂ@h@%ﬁéﬂ@nﬁromkﬁﬁﬁtWEﬁéﬁ&ﬁkétgmﬁding surface.
possible to achieve such gui dance or sup- port by
providing an end portion 113 at a slightly |ower |evel

As explained above, when the key blade has been fully inserted
into the key slot, the fingers of the side locking tumblers
will remain in these pivotal end positions. Therefore, there
is no real need to hold the finger in place by means of any

sloping or stopping surface portions.

Nevertheless, it is possible to achieve such guidance or sup-
port by providing an end portion 113 at a slightly lower level
or a shallow recess, which smoothly adjoins, at a curved por-
tion 114, the main straight surface portion 115 of the side

code top segment, as shown in fig. 12.

In fig. 13, there is a shallow recess 116 located at an offset
position to the right and serving to resiliently stop the pi-

votal movement in both directions.
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25 or a shallow recess, which smoothly adjoins, at a
curved por- tion 114, the main straight surface
wWeorsizatsd 15 of the side code top segnent, asPGHEEAN04/601312

fig. 12. In fig. 13, there is a shallow recess 116

| ocated at an offset 30 pogigtion to the right and

serving to resiliently stop the pi- votal novement in

both directions. WO 2005/ 028789 18 PCT/SE2004/001312

Still another possibilit s shown Ln f|
stithaaneheer spees e tvp %%g%%% nlh%|%ﬂ%§ an’ u %at the

51d$r8é 8t£8ﬁ %&?ﬁéﬁgn§§cl@&e£W@nr@§ﬁ§§dppf®j@@Bl&ﬂ?ll&lgormed

ocated o ngi tudi nal sides thereof
by ﬁgferf?gﬁergfzan?T$h%lb?sﬁlﬁlﬁOPééﬁﬁl@ﬂsb6th£%n8658dlnal
- i ustrated schemati call in fig. 15.
Sld?érEheF?O?s clearly shown that the finéer 20890f each

side | ocking tunbler 206 can be positioned in seven
di stinct code positions, nanel

Thespmdsupﬁéﬁ@ﬁﬁﬁyanécsbgdpeéﬁ&Q%Ft 8§a%5h5§20@3%§%t§?de por-

tlo{%%sétr'eorii’lu%‘t’{‘ﬁgtgh %%eﬂlbﬁ%@fﬂy verrigal 1beveksk, and is

e extratop co ocation di scussed above. _The .thr

cleﬁkl@t?how@O$hﬁtohheoflngerfQﬁgep§ 2aghaFé Ish &S iR " moler

r,0Ss-. sectional vi a i.n

206tﬁ@@u&ﬁ PesitioRERs pBeRVE S §%g%§t %@despﬁggééoﬁ%tegamely

cor&% %, dﬁ%. tQﬂ%ﬁ&C@h&Ee@bﬁ&ﬂ@ll@@aﬁ@ﬁonomﬁavnﬁeeﬁ ngérree
code ocation, the brldge ortion 21% ted

plvbeiam@ost:rtelqr@oe@@@@ 2079 op0 A1t erisd: &re,vgés and

surface 20 of ocki | 6
pBToier Cortra %ﬁ?éna?‘%stﬁ%ﬁ%“%ﬂ e ety
poA¥A drik tde ’r&léj&]bﬁjer%lSZO(& iage3)sha®n igodrise, 4yedd cross-

recesses and brld fio sho I
sedtdegiadd atevw rvearrt %{%ﬁ ﬁo%]t dapt detgﬁ tslheqseerrstg%catlve
‘Hj% vel of the correspondi ng code position at the key

Ade 102. For a

Tt is to be noted that, for a particular pivotal position of
the finger in a code location, the bridge portion 211 located
petween the recesses 209,210, at the rear cylindrical surface
of the side locking tumbler 206, is positioned centrally so as
to align with the recesses 212 in the side bar 213 (fig.3). Of
course, these recesses and bridge portions 211 should also be
located at a vertical position adapted to the vertical level
of the corresponding code position at the key blade 102. For a
side locking tumbler 206’ (fig. 19) adapted to cooperate with
a side code top segment at the extra top code level, where the
finger may be located at any pivotal position, the recesses at
the rear surface of the tumbler may be formed as a unitary
recess 209’ which can accommodate the side bar irrespective of

the rotational position of the tumbler 206" .

Of course, these seven different code positions or code por-

tions can be a higher or a lower number. However, in standard
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25 side | ocking tunbler 206" (fig. 19) adapted to
cooperate with a side code top segnent at the extra
Wo opsoesied | evel , where the finger nmay be | ocap€miSEX004/001312

any pivotal position, the recesses at the rear
surface of the_tunbler may he fornmed as a unitary
recess 209’ mh}ch can accomodate the side bar
irrespective o 30 the rotational position of the
tunbler 206'. O course, these seven dl eren ;

keyposPtond oF EadESpd e rontotar, beh ﬁ egr%FggdgmbOdl'
owner . 8 R agd

menﬁcﬁgsEgggggaoiggm@M Erithcssandacdy\Vr2005£028288mpde. The

2 keys as used in large nunb
vertbday, ckhensibusofatbel ERBOdLadRenPeFECngpPEaRrahg the ton-

nstirtytes a,ver iC l e h
glt@&%@ﬁ; gﬁrSF ﬁhgggﬁgdeﬁgpgégggdlguEaﬁmtgg?Eggﬁgn?4
1nc9é§¥d|Wﬁbr@b%e%hboﬁekhﬁbemfextsnahout08 Benghtabduthe side
5 inches), whereas the ver i cal t.ension cqr
mathénghtréglpne §P@E> HRECPRAF FOYPonIUMERE che oo 1o cut

outpar% %# LAk 9uibding ( %%B%eahs lﬁl&brv@ut ofi .8baot 2252mm) :
hin an |nterva of 2.0to 2.5 The
Theohetlbjhtsbzfl et seeddops regesisgs. 111 ft161514 1s tabad 9% apout
_ thin an.interval. of 0 5 10
O-2EV@h Oﬁéaglphénaﬁg$§ n@%tPgngd %l#ghglo%g%g}n?%e key
bl ade and the vertical extension of the S|de mat eri al

regi on where the wave-I|ike uidin sur for
Eveint thhxihﬁkﬂh@%ﬁrWﬁﬂ%% DG égﬁﬁé ﬁ% & gFiand

theiCOdeerlt'1| arak '%‘%&Ze ?J Qj*]it tfh%f s&%@%ﬁte?m%a. tagl_r .whEhies the

-22. Here, the system

wav%%-lu?fsgdﬂ?fsg ham mrf—orr(m%\ifa@l’fe is d@%ﬁﬂrﬁﬂleerto even
I g. r 206"' (fi
fuwrorln%fﬁaes 1% d?lﬂ?baed{ l‘?ucr(rgocfer s%laor tunb e:%lv%mwhfor

cadifraidd f@dr@&lef:apﬁblé i1 10f1 Ut witie)ircafi ge. UBERE n Here,

systens 1 ncluding other 20 | ocks havi ng rotatable
e g, DO T T S TR R Sk St uoser

206" PF Obtﬂ)negraéoé,h,e, rF@{g.enéjZ)oprélh@r'ﬂ locks having one or

more non-rotatable tumblers (or tumblers with very limited
capability of rotation) can be used in systems including other
locks having rotatable side tumblers only. In this way, an
eighth code location can be obtained at the rear end portion
of the side code top segment. In fig. 20 (the enlarged
schematic view at the top to the right) this rear end portion
is denoted “8” (top left), whereas the other seven code loca-
tions are denoted “1” through “7”. The code location “8” would

correspond to the segment portion 115 in fig. 12.

The finger 208’’’ of the non-rotatable tumbler 206’7’ (fig.
22) has a base portion 208 '’’Db, which occupies a 30° angular
sector and thus prevents rotation (see fig. 4), and a narrow
tip portion 208’’’t, which is displaced towards the front side
of the lock (see fig. 1) so as to engage with a key blade side
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of the side code top segnment. In fig. 20 (the en
: _ : . ar ged
schematic view at the top to the right) this rear egd

W@ousiozsTs9 i s denoted "8" (top left), whereas theT/sEI04/001312
seven code loca 25 tions are denoted "1" through "7".

The code | ocation "8" woul dppcorrespond to the se
portion 115 in fig. 12. The finger 208"' of the )
non;rotagggle tunbl er 206"" (fig. 22) has a base
portion "1 b, which occupies a 30_angul ;
cod%eitcmrs%@‘i_ﬁierﬁ‘h&O@?W%rﬁ%sﬁ?]oél‘g‘?q?ﬁw?%e%r?ﬁgﬁﬁ%)gg%nodf 20
Ser{ggrggg %igdgprtlon 208"'t, which is displaced towards
e front  side of the lock (see fig. 1) so as to

22%72223%2?08 key bl ade side WD 2005/028789 20
1312 ode_t S nt [ [
Tn Gy TROnTYRESEI BEofCak® | TiC Ert2n Koy Bl S05 [o the "
206san$ss¥§5§ﬁ1gﬁ_k@gkszandakegssolbekssaﬁthThaﬁblbﬂ@blgrs
206" as shown in |g;,21 can al so be useds, These
206t Unhheesa P0BYSKavBEa’ f TRYER %ESerﬁch |s)b?oadt?%xﬁay from
the?#%séth%@XoerB‘Ehé base paAtbentip bbetfivee endhom finger
portion. Such a finger wll cooperate wth both
wilmoﬁaobeeatleomit'fﬂboahdcbsé, lanatipsssiBl’y 28Fs o 8wt ARG
ot her code | qcations or wit I orti 1 -
poogbEy1 S9RS R AR R Shgl SoShRERSoEL ep1digbspmme on:
of Iﬁgﬁ@t b9N 218" o8N siled keyebkl adeei dopasiibinsned at the
I ghest or nearly highest level, there is a very snal
or no slope at all that will guide the finger towards

the cqode 15 ] ogat | " 8"\ qGUL ' i : :
Becangel W 24l G8daM onl ¥ 8 UlinN@ e @t R df itshededytioned
C@IE&eH%ﬁio fLeﬁ]ogk. nTh_at_ls why itﬁfs necessa?& tg
at trt%%t 'h:l_“gtl'ldslte i \retaall yosidghiest  lsfvetlhe tha#s &S & F&Y small
oalimted pivaotal angle (e.g. .l.ess-:.t
or deyrdePe it thd W@%i%lalofg(ﬂ%% |t§ceafﬁl€r?lg'y8"t,%‘ﬁmﬂ5?§he code
1oc?a't%‘é%2"¢8'€<2{mli§{ge|%ﬂadir&i 4T watd ngsatbltdies iposi tilgn Lock.
as 20 shown in figs. 20-22). It is true that such
Thaspec altly Forimhacaiay i@ i dgie pivotal position
of the tumbler finger to a limited pivotal angle (e.g. less
than 5 or 10 degrees) in the vicinity of the location “8”, or
to block it completely against pivoting at this position (as

shown in figs. 20-22).

It is true that such specially formed tumbler fingers, being
non-pivotable or pivotable only within a small angular region,
may be observed by sophisticated inspection through the key
slot (201 in Fig. 1) of the lock. To discourage, to avoid or
even make it impossible to precisely determine if and where
such a tumbler is placed in the lock, such tumblers should be
selectively used also in other code locations, such as in the
Jjocations “1” or “2”, and possibly also in the locations “3”,
wgn w57, “g” and “7”. In the locations “37, “47, “57, “6” and
w77, the tumbler fingers may possibly be shaped so as to
orient their key contacting surface in an angular direction

towards the respective code location.
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non- pi votabl e or pivotable only within a small angul ar
region, nmay be observed by sophisticated inspection

Wa boosiz1se he key 25 slot (201 in Fig. 1) of thecT/sEdn4/001312
To discourage, to avoid or even nake it inpossible to
precisely determine if and where such a tunbler is
pl aced in the | ock, such tunblers should be

sel ectively used also in other code | ocations, such as

inthe locations "1" or "2", and possibly also in the
Iocatlons 3", 30 "4", "5", "6" and "7". In the

Thr? ﬁﬁttﬂgsuéé"of"%gﬁyééde 16La808n “3%, bbestumbl en

ers may possi be shaped so as to orient their
comKeMatmnhawuthgasaotaeeppndangéMgaﬁaPtéﬁrééﬂpéﬁr, it would

sbErgS LI respect Ve cole | gcatlan, 40, 2066/ g25igo

20¢ use of "the code

ad3 Leeati ep t8e, cpeesilblytibn Ceﬁbuﬁabloa WDUhla cut) for any
correspondlngly adapted tunbler, it also &

onepoistbbe (f3Velt tarddgs PeSaLioHS 78uC 5'”a &FY' ug then

opep Ja%%%& hgt%h %%dﬁ d%%§5h0n8”8buE|aﬁsoaa%@%mbﬁ Qdlck with
an ONne o F ive) tunbler positions. Such a
thegi@)sg\mgﬁb;iﬁtch@:mdeoﬂma&llwcR‘7v0|,t HSé’o@ef I"&Ca t|Wéﬂh'8l e

of R by t%d%ﬁ@@‘&fraﬁﬂﬂ@réh&yaomaaable 10 of o eni n
a?%%ﬁbéf of different |ocks. As shown in figs. 23 )

through 27, the | ongi tudi nally extended shelf
ace, e
AséﬁF%ébéjh y paﬁ?§%4%} Mppehd i18dgidfude 00 dixgended

formone or nore side code
shd10P Ko kR mntich cierbed oreddpedifiwternt wdys . g4iling

fig. 23, this sur-. 31 is |located
s o O AL e TRy Dral 130 T R PR seg-
men%%n?a%l]l%l %@e At &iﬂﬂ'ﬁréﬂlﬂ'v@ﬁs@ irhefoent23) this sur-

key blade in this case. 20 In flg
fadhel Eheld kuvdace HAIoY She | EHETT VTS GTOR SPRieh2 e tne

egglrkgov 14%0 n‘fhgesh(eei/f bé@gleaclé"olBE hé‘é\’arllé?gveét V@l(!;jht angle to
the central plane C of the key blade in this case.

In fig. 24, the shelf surface 141 is a lower wall of a side
groove 142 in the key blade 140, this lower wall likewise
standing at right angle to the central plane of the key blade.

In fig. 25, the key blade 150 has a widened lower portion 151,
and the shelf surface 152 is in this case formed at the upper
end portion of an upwardly projecting, longitudinally extend-

ing tongue or lip 153.

In fig. 26, the shelf surface 162 is formed by the lower side
wall portion 162 of an undercut groove 161, the lower bottom
wall portion 162 being undercut, so as to form an acute angle
and facing inwardly towards the bottom portion of the groove.

A similar, but more complex shape of the undercut groove 171
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standing at right angle to the central plane of the

key blade. In fig. 25, the key blade 150 has a w dened
wo owe28989 ti on 151, 25 and the shelf surface RGRSEX04/001312

this case forned at the upper end portion of an

upwardly projecting, longitydi nally extend- ing tongue

or lip 153. In fig. 26, the shelf surface 162 is

formed by the | ower side 30 wall portion 162 of an

under cut groove_161, the |ower _bott | porti _
of Bobnelnabraat 1780t s SFe Rorin &R0actle GRGI BOrSRAC oo= Pe
ingfé‘éhBQea”X%%}{ tawardssthe bottom portion of the

groove. Si m

but nore conpl ex shape of the
under cut groove 171 WD 2005/ 028789 22

PCT/ SE2004/ 001312, of the bl ad 7 b
Thet L gCkpand; KgYs fYFEER SFSSréﬁxgukg g%ogggé?§g%ﬁﬂmﬁ is
nodé@seq Bhethesk amdikey systam actor @sngntidcelyed above, not

Invention may be 5 nodified by thos [ in t
allatumbA§rﬁnch@té@céb@@@d ﬁ8tbeaFP%F§ﬁ%E§rs%%ﬁ guﬁb%f of
si neﬁrﬁ)l n%e Lokatall e, The pumher pef digiféedneGkieng. only two

inarownmy be different, e.g. only two
tumbll@iiserlfm it et h@w @W @myamipsd,e:qur @@m@me,eveé\,éﬁqﬂed%ézpan

than five, an unb r of d | 11
flV@ho§@ﬁ-§t%mqqm é] %Igbéﬁéggﬁéq%ié%kﬁ$ﬂg%t W
ﬂ;?do%t Had fl%mtsera@l usfeelgl MeShmﬂghtb@ﬁ rdreeasdwrial

he number of pivot al p05|t|ons f the fin nma
rediess shran.d Iheeelncéfegas%ﬁl Wy Thfo StordF I%JhV%n S‘Jh ‘ySlelons

of 3&% tflflgfgr m(;; n{géygo? flheessancg{aens Qfrddle @'@/Otcﬁ{l&ﬁnﬁﬂo, or more

erent. There may be one side code
thAatdierde 1% af. eolr sédef ofe t Ihekeynglas Cp‘os@?%lﬁg/l%tal end

pos ol o b3k S ek i s Ry Ao Gip B OLIAS Bfeer
on %ﬂ\/%lde of the key, and possibly no top code pattern (103

in fig.1l). Also, the profile of the key may be varied in many

ways.



PCT/ SE2004/ 001312 1. A lock and key system i ncl udi ng

| ocks of the kind conpri- sing: 5 - a housing (204)
whanwshze789 cyl i ndrical bore, - a cylindrical kepCPBEaY04/001312

(202) being rotatably journalled in said cylindrica

bore, said key plug having &3 ongitu- dinal key sl ot

(201) and, at a side of said key slot, a nunber of

side |ocking tunblers (206) in a row coopera 10 ting
LAW|th a side |ocking means (213) for |ocking the key
CLABMEg against rotation in the cylindrical bore, - at

| east one of said side |ocking tunblers (206) having a

transversely projecting finger (208L and bei ng ,mounted .
1. Bnloah assodkat eds@ﬁan@epl(lgew fgFkel etathen&ingnFomPr-
sinrqta 15 tional novenment therein, - said elevationa

Hovenent being performed against the ac- tion of a

1 opcacexenyed caliongasaing ahaybendt2te), bamre - said

rotational novenent of the _side. |ocking.t I .
toﬁr@§éé@ﬁﬁ%§%%ﬂ¥%@péggoégiggdbFﬁH&eF%ff%g%fyﬁjournalled
pert,011i;ng 12 AidLat #lo A0t isend tde fakat ihevding a longitu-
! , gitu
novenent ofg?he si de | ock (ng tunbLer@%gﬁﬁg,linfied

betieerl thay avigul a2 (dsiericonst Gordesparidisigd o Siots 2

respective pivotal, end posifti f ¢t fii r -

i né“l”ﬂ%%eﬁg qéfslcgeld@cq{dfnpgt %él%\]?ﬁn%(f%co(n% )silrgggaeerom?ngOpera

| ongirdquidingl |y e ndiaig rkeyndalrade( J102)Sombiatkding ithe key

sertable into said key slot (201) of the exﬂplug of

an plaks it |TRIE Lo ity rrfaciffiﬁhg 4 % de

Ha&ﬁ!ghla{§¥Bﬁ§]5¥.éﬂﬁﬁfﬂiﬁé Fcisiaid kayohdade(T@d) neaving a

upwar d'y" by a Tongitudinally 30 extending shelf _

sygﬁmdvm@hyusr@jw@m fparasial (30§ and repied ByrRted in

side code pattern cut int i d ot ey . i O

t o Fori et | KeF T gzgoséurff%%eee{él‘g%sl%gi EndOrdta-

ZOQ§ﬂ9%§f§§bvement therein,

- said elevational movement being performed against the ac-
tion of a force exerted along said chamber (216), and

- said rotational movement of the side locking tumbler
corresponding to the associated finger (208) performing a
pivotal motion, the rotational movement of the side lock-
ing tumbler being limited between two angular positions
corresponding to a respective pivotal end position of the
finger,

and including keys (100) of the kind comprising:

- a longitudinally extending key blade (102), which is in-
sertable into said key slot (201) of the key plug of an
associated lock,

- said key blade having a side material region at one side
of said key blade defined upwardly by a longitudinally
extending shelf surface, which is at least partially in-

terrupted by a side code pattern cut into said material

region so as to form a wave-like guiding surface (103)
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24 PCT/ SE2004/ 001312 including a ranp surface porti

(106) at the free end portiong(107)ngf t he keypbladg?
wo 2@alzs7smve- | i ke gui ding surface (106) engagi PGI/8E20h4/001312

said finger of said at |east one side |ocking tunbler

and mak- 5 ing the latter fgld ow said wave-Iike

gui di ng surface, while the side locking tunbler is

noved el evationally against the action of said force

(216) and the f 20
ek e i nebnmioru-booay PE 1 BYERY, 68D Erep v

ke OQkagﬁ (3o NSekt edei REG bhedd) key slot, - said

wave- gU|d|ng surface including at |east ,one hde .

fodalﬁowswenl@kzzgnglmg4sm2gﬁcﬁség@@étéggﬁﬁﬂﬁgsgﬁi said
e_|loc g tu ) d di t -

(Zgéfgefhg egﬁlggs l%%%?yO?%sgggknéggﬁé%%e§b%%§§g and mak

i ntagt hackewttrsifelllowntaid spee-flikepgsildioy CHFSIANG

t he Iockln tunbl e t [

e lgLng, Ll & Lo Lo 3l ¢ e doging e 1y
re'g@’a & 1352i.0 oW 919 s6AQ% o reesaiod 63t dreastheorfénger
si e portion (122,123, 124, 125) be- |ng | ocat ed, at,

a SE0S0t éabiome C@fusaidprt@d@tlé’ror’h rddsvamtede gy sald pivotal

vertlcal cqde IeveI |
t e &P S 70 qsof]‘g'%‘?} éc ﬁza%%&;%gelt ?L:%o%g?seqfte@ prede the

??ﬁkgsggng%ng :o a sge0|f|c plvotal position of sald

ger characterized in that in ,ad on_t

nuraserd ofavast i kel THcHE Y S Gort %Lb‘:\]?ﬂ 5%5%1 cast CC
ong, ﬁ'd§088d§89935h0Q12§h§2§ i s4am2ext kasbepacedewith said
| eV ocat said shelf surface, any side code

}oslﬁegﬂenklogztpmbuecaﬁéa6atanﬁ.guéﬁﬂﬂa tbp &dgger (208)
o1 HBoF GOk NG PP Pt of e TAOdosrS Kol ack. ooy ohe KoY

ocCi - ['ock, whereb
theipynben+of apepeichire ccpdeicanhi ratising ithe 3@cking tumbler

i ncreased.
to allow said side locking means (213) to rotationally
release the key plug (202) relative to said housing (204),
- said at least one side code portion (122,123,124,125) be-
ing located at a selected one of a predetermined number
of vertical code levels and at a selected one of a prede-
termined number of longitudinal positions corresponding
to a specific pivotal position of said finger,
characterized in that
in addition to said number of vertical code levels for said at
least one side code portion, there is an extra top code level
located at said shelf surface, any side code top segment (121)
located at this extra top code level representing an extra
code for the corresponding side locking tumbler of the associ-

ated lock, whereby the number of possible code combinations is

increased.
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WO 2005/ 028789 25 PCT/ SE2004/001312 2. A key for use

in alock and key systemas defined in claim 1,
wob@se28184 he key bl ade of the key has at | eastPONBEXNH@1312

code top segnment (121) located at said extra top code

level . 5 3. A key as defined2tn claim2, wherein the

vertical extension of said side material region, from

a Igmgrtedgesof the key blade to said shelf surface

s 2. o0 2.5 mm 4. A ke defined in claj : :
2. BRRH T FaliE S ot FodP O K0 SO TS “Sbot 38 i claim
1, YAy ar defj nadden o aite Zeywereiat Saiabtsiate codie code

top segnent (I11) has a length permitting the
torassumieatted Fagdroaad-ehe Hesiid sidda + R fqoéitger?tevel'

pi votal positions while remaining 15 at said extra top

code level, all such pivotal positions rep- resenting
3. theasams cultingl i ke ias Yehilrmeim Wlairrtieghereirension

sai d side code top segnment conprises. a i
of Sty SL0E code 10 SCOTEnt COIPTL S65, 8 IR ke ey
b1 ARSOG atedy famger durndorvard o piyat A rend position

pointing towards the tip of the key blade. 7. A key
as defined in claim®6, wherein said supporting sur- 25

face portion.(114;.116 4 or r _
4 07?1@(% at® I%%%%%és%&i%ﬂ%la%di’siﬁeﬁ%ﬂg %%%ﬁ sﬁ%rrr%ﬁ?ﬂ sxten
siGervd ngod@r resk stmany pivotal novement in a direction

away fromsaid forward pivotal end position. 30 8. A

key as defined in claim7, wherein said shallow recess
5.'$Cﬁ essagCHINed sMréacenpoy tikarand aniadsodai agde top

straight portion. WO 2005/028789 26 PCT/ SE2004/ 001312
segment (111) has a length permitting the associated filnger to
be positioned in different pivotal positions while remaining
at said extra top code level, all such pivotal positions rep-

resenting the same code.

6. A key as defined in claim 2, wherein said side code top
segment comprises a supporting surface portion
(112;114;116;117) retaining the associated finger in a forward
pivotal end position pointing towards the tip of the key
blade.

7. A key as defined in claim 6, wherein sald supporting sur-
face portion (114;116,117) forms a part of at least one shal-
low recess in said side code top segment serving to resist any
pivotal movement in a direction away from said forward pivotal

end position.

8. A key as defined in claim 7, wherein said shallow recess
includes a curved surface portion and an adjoining straight

portion.
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9. A key as defined in claim7, wherein said

supporting sur- face portion includes an upward
w@e@sezdson (118) between two shal | ow r ecesseBCT/SE2004/001312

(117,119). 5 10. A key as defined in claim7, wherein

the vertical exten- sion of sgaid at | east one shall ow

recess is 5 to 15%of the vertical extension of said

side material region. 11 A key as defined in claim

10, wherein the verti exten- 10.sion. qf j - -
9. heksy BhedgRANFOW Pet %%m 2 0v38T51 D55 J i;ﬁbgfging Sur
! mBKi g8 k8Yupsadef bregetnichaimg) pabebehntio
facQ g%tEBFf surfage (13% ?s I%ca?ed bel ow an upper
shaemge pecesens( 132Y,61% he key bl ade, said upper edge
portion 15 also having a material region for making a

separate code pat- tern therein. 13. A key bl ank as

10.dgaf kBedakndekkahsul2n whedwif, sahdrshelthesUﬁﬁéééa@1§ZFen'
is located at _an upp

t of 02
Sloho@érSﬁéﬁtﬁénléﬁﬁi)ogé ggﬁg R¥y %%g&% lf4@|%%n%% %f ghe

ver%icg?f Q%%ns@oﬁlﬁE”%$§d @ﬁ@%emﬁtééh@lsﬁébﬁonsurface |s
ocated at a 'ongitudinal Iip protruding upwardly
(153) and form ng said upper surface part (152) of

said wi 25 d ed | ower t| n 10f ey ten-
11.pPadey £5 9 @fdbﬁgnflggaﬁe |n&§ inc g%%{%' whéfgiﬁx
siofRidt %ﬂ@kfaﬁUﬂea%&C©n@ommbﬂS©® adoewer iwalll. 15010t -i26n mm..

(141) of a longitudinal straight groove (142) forned

in a planar side surface of said 30 key blade. WO

12 29#’5! 828071%%1%7:30@0%%%%%{ 0QL312 d%ﬁfln%&em b 1aikn as,
aim 15, wherein said shelf surface
wheX@Npr i ssaisd anheﬂlﬁemmﬁadeom@rﬂﬂlalﬂs poraated (bj%lzi)w o™ SHRFT
groove (161 nk as .f
edgfs PoiHer St nzjs%%d %ﬁweqkf facaededorrsga?lldse an uér?{ er gﬁrtlon
aléd”%%ﬁﬂ%ﬂ|aF%Hﬂéﬁ¥hK]£§@16HIfor making a separate code pat-

tern therein.

13. A key blank as defined in claim 12, wherein said shelf
surface (152) is located at an upper surface part of a widened

lower portion (151) of said key blade.

14. A key blank as defined in claim 13, wherein said shelf
surface is located at a longitudinal lip protruding upwardly
(153) and forming said upper surface part (152) of said wi-

dened lower portion (151) of said key blade.

15. A key blank as defined in claim 2, wherein said shelf sur-
face comprises a lower wall portion (141) of a longitudinal
straight groove (142) formed in a planar side surface of said

key blade.
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ented substantially at an acute angle relative to a

central plane of said key blade. 10 18. A key made of
w@20ep2d418ank as defined in any one of clains 1PCTWSE2000001312

A lock for use in a lock and key system as defined in

claim1l1, said |ock (200) beipg provided with at | east

one side 15 | ocking tunbler (206) adapted to cooperate

with a side code top segnent (121), located at an

extra t e |leye at a el.f f - ;
16 12 dee %o sassocolea’f{ (Ci m Ly %&%%&k@a@d shelf
surdefddedidy dad rﬁrﬂ-%nd@l&ﬁﬁi neaid waill gasttione (282) of said
si de Iocklng tunbl er (206'), associated with said side
grqude tpllsegnent of an associated key, is adapted to
allow said |ocking nenber to rel ease said key plug
upon being located in a predetern ned el evationa
17 pasiképriplank eameb&ﬁueecbflm telaion @t |Wems$41@n5helf
25 21. A lock as defined in Ia|n11 a S
SUBRRCD O LS e QR Unb e TR S are Sy | bl 8PSt
en@g@pg@gsgé)n@iépyﬁ,tm S o@cu&@cgkm@;ge Wl¢® tel 2asentral
said key plug on when it is posi- tioned in a
pl$@@0®f|@a€deh%il €and rotational position. 30 22. A
| ock as defined in claim19, said |ock being provided
with a row of |ocking tunblers, at |east one of said
18| ocki pgy mw&@lefsabbeygbhmmht@ﬂ flof im¢dvin i amal capdof claims
rotational novenment WO 2005/ 028789 28
12pETf SE2004/ 001312 as recited in claim1, and at |east
one further locking tunbler (206... ) being nnunted
for limted rotational nove- nent, within a narro
19an§ulackrégro@Sﬁoxne&cé@@kn@ndokaﬁg?%%EGm %%l@eﬁﬁp?ﬁeﬂn

'°°k L bl g1 al a L (%9§ﬂ"£tf9é St one side
Cl%b%p Fﬁﬁﬁbio?ﬁ é%ﬁ%bm%%ggﬁaﬁgbggﬁddng Surface of an.
locking tumbler (206) adapted to cooperate with a side code
top segment (121), located at an extra top code level at a

shelf surface on a key blade of an associated key (100).

20. A lock as defined in claim 19, wherein said at least one
side locking tumbler (206’), associated with said side code
top segment of an associated key, is adapted to allow said
locking member to release said key plug upon being located in
a predetermined elevational position, irrespective of its ro-

tational position.

21. A lock as defined in claim 19, wherein at least one of the
side locking tumblers in said row is adapted to allow the side
locking member to release said key plug only when it is posi-

tioned in a specific elevational and rotational position.

22. A lock as defined in claim 19, said lock being provided
with a row of locking tumblers, at least one of said locking

tumblers being mounted for elevational and rotational movement
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associated key. 23. A lock as defined in claim 22,
wherein said at |east one further |ocking tunbler

W@ 206/0287890611' ) is nmounted for 10 el evati onal POWER®NL/001312
only, the associated finger (208", 208"'') being
gui ded so as to be non-pivot2adl e and shaped so as to
contact a generally flat, concave or sloping code
| ocation. 15 24. A lock as defined in claim 22,

wher.ei n, at | east ane of iod, furt el d tnbler s
as & éﬂlf%ng}gdséﬁg%fi ngﬁH%fgggd%en 62?55 g
turdocat e o’ ‘an eeevad inonalt qubsidyd drinbedemy rsdiati@ak aove-

top code level. 20 25. A lock as defined i | aj 2
menRie e thigt 3 ST Phagula LIt fst |e8%c:ﬁnenoglr?%$o(fec}%grees,

i$ ﬁﬁ&g%&d Tt gleassusal d Levo wlwihghenshejag (208777) £
Saﬁocaye. at.said'éitra top codéjlevpl. 26.:%g¥2€ %or ) o
coalimfca’lmml |vud1§1 s idefiansatdike | @Ay siHeFai s ©25% he
ey, has si de code top segnent retaining the finger
as?ﬂéié%%gﬁ%ﬁXher | ocking tunbler in a rear end position
di spl aced away fromthe tip of the key blade. 27. A

ey for use in a lock as_defined in claim?22 w@e eint
ea i %eeas one

k
23 301 tRekeys HAHP DN | SBIA2{ edStS T dutbf
rufQe, POLLL Ol £t p26OOPEr 86 @ M i § WRowh EEer eat

ocks having different tunblers at a given
eléoangl ol madveosit ienly, the associate finger (208’7,
208’77) being guided so as to be non-pivotable and shaped so
as to contact a generally flat, concave or sloping code

location.

24. A lock as defined in claim 22, wherein at least one of
said further locking tumblers is adapted to release said key
plug when being located at an elevational position below said

extra top code level.

25 A lock as defined in claim 22, wherein at least one of
said further locking tumblers is adapted to release said key

plug when being located at said extra top code level.

26. A key for use in a lock as defined in claim 22, wherein
the key has a side code top segment retaining the finger of
said further locking tumbler in a rear end position displaced

away from the tip of the key blade.

27. A key for use in a lock as defined in claim 22, wherein
the key blade comprises at least one double side code portion
adapted to cooperate with two different locks having different

tumblers at a given longitudinal position.



