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A lock and key systemw th extra code conbi nations
FI ELD QF THE | NVENTI ON The present invention rel ates
W 0008/0p86gH security | ock and key system wi th aP@ESE2006/000259
| arge nunber of code conbinations . The sys temis of
the ki nd where the blade of the key has a wave-Iike
gui di ng surface at the side of the key bl ade which,
upon in sertion into an associ ated | ock having a
r ot at abl | ug, ages Wth one or, nore_ side,
0Bt IgeRuRDRcReY obYReRa. Fag mPried code PobkiAg tions
mechani sm for | ocking the key plug agai nst rotation.
Such | ock and key systens are generally known fromthe
FIELOSOpafl8At SNYEREEONT77 and 5, 715, 717 (both in the nane
f B he [ I eI r
The grﬁg%n%rgﬁggntlg ﬁeﬁg%ggtﬁgd% igﬁa %ES lkgnEOEEZﬁ%d key
systkﬁyﬁlta kogkrgslaugh anthbarsiode codekicogbtinatliens.f @he sys-
use in such,a system Mre particularl pr esent

tem {3oR ARGk G} Sy CLEAR HEPUBAE Fobks TP (HE R o eve-Like

guldﬁﬂ@p%h§fﬁge atathausiing having @eg bﬂﬂ@%‘%ﬁhc@gr%pon dn-
cylindrical key plug being rotatably journall ed

sertdaind Loybi ﬁdr peabchefred daick keyipbug matipfgbde key plug,
ngi t.udi na key t [ [ I
eoqsi R0 AUH DRk SEL-BLE - 00% 1Al hngheB St Aty
WlthWbtBlaesﬂdekhﬁgkmﬂ@hﬁﬁaﬁﬁlE@E locking the key plug against
against rotation in the cylindrical bore, - _at |east
rota@ﬁ@nofSgshdlgpaeapéc%@agS&@ﬁ@ﬁ@r§r@oﬁﬁpﬁgﬁﬁéyaknown from

the %%ngQQh%§|4bqg$ ROFL QR BeiAg FAAYNt@E LN 18N the name of Bo
associ at ed chanmbér for el evati onal and rotati ona

Widémvenent therein,

The invention also relates to a key or a key blank as such, a
method of manufacturing such keys, a lock as such and a side

locking tumbler, 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 comprising a
cylindrical body portion being mounted in an associated

. chamber for elevational and rotational movement therein,
and a finger which projects transversely from said body

portion,
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and a finger which projects transversely fromsaid
body portion,- said el evati onal novenent being

wpEerbovssexl agai nst the ac tion of a force exerP@€OSEA0061€P0259
sai d chanber, and - said rotati onal novenent of the
side | ocking tunblers be ing caused by a pivotal
noti on perforned by the associated finger, the

- r shatl efalvanbvesenmogkenkehe dedag pekifogrednialoer e e ac-
limted between two angul ar. positi.ons. cor respondi ng
L 618N, @pEct PUESpFUEEAT ded BGs FErGh COFTERE /f FRGer

- aRd iinebiditAgnkey movknehe ke neomREeS 1RGking@ tumblers be-
| ongi tudi nal |y extendi ng key bl ade, which is

i A86r cabisedi RoasRETokey Flodt opf pPelrd rapdpiayy téfe @ssoci-
a I at. oc - i.d . b [ a side .

CREP ot 8 e g thoaz Rl R LR o, Tl s docking
gtriuchbig rs befiage 1indlcedi g taerame wau khaomd apopidsdit iatns cor-
the free.end portion of the ke | ade, - sai.d,
WETEPCPRe "Guitdi Rg T§TPESLd Vén é’&éiogg‘ime@ﬁ S5 iRy &t he
saighgatr,| east one side | ocking tunbler and making the

latter follow said wave-|ike guiding surface, - the
and dingduddari kgveuRrbl Ehebdiing caupad stddiove
_elevati R i i t by sai d f.
R TG REr 0 oSN a Lo it L astay et o (hetHabLe
spediof isaipi ketyals lpasiotfi dine Wegn ptilug kefy alnl adesdcsiated lock,

inserted into the ke | ot . BA ND THE
| ReaRr TN B1eat ek ihe e SICtontBRAnG LR GRS
fromihe APOVE FERhS OnefavS-pakenys: 4Beg VEden) B ONEU8ding

a high level of secu
a ramp surface portion at the free end portion of the key

blade,

- sald 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,

- the side locking tumbler being caused to move
elevationally while being acted upon by said force and
the finger being caused to pivot sideways into a specific
pivotal position, when the key blade is inserted into the

key slot.

BACKGROUND OF THE INVENTION

Such lock and key systems of the kind known from the above
mentioned US patents (Bo Widén) provide a high level of secu-
rity as compared to conventional systems without rotatable
tumblers and pivoting fingers thereon. A great number of code
combinations can be achieved, and the locks are very difficult
to pick or manipulate. The tumblers are only partially visible
in the key slot, and their correct elevational and pivotal

code positions are hidden from inspection through the key
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rity as conpared to conventional systens w thout

rotatable tunblers and pivoting fingers thereon. A
w@e@an9ssaber of code conbi nations can be achi PUESE208616)0259

the locks are very difficult3to pick or manipul ate.

The tunblers are only partially visible in the key

slot, and their correct elevational and pivotal code

slotpositd o s e theldedrframdnspeid igos ity oughcidteot be de-
keys| ot. Therefore, the particular code positions

ter R JE S e r PR TRV IR DR T RIStE BT Vi Py SRR KoYy 9mting

the OFiE}EN dys Sensidgyide {inger. positions with a tool
The si de code portions of the wave-like guiding

surface (sonme tinmes also called side bittings) of the

Y, Dl of the pre vigusly knc key are each _
The lés (?‘Lndset i(?oﬂcfeeop %%/tjéorg%n%%vtl’ Y V}slau‘fef ;C\A@{epo%fjr%hn%a%?ﬂga?%(some
timeupvrrsl Yozl lopd ngi Sirh Ree st | nse sl lpd Y hIdS NBOtRY pre-
on each | ongitudinal side thereof. It has al so been

ViougighetU K9V £ ety Gt Trinatishdty appterea by surface
portiel FEAAQP13]1Z (MNES AQop iy |£§ﬁf§c§ggg?r€{o%rg§]leea\1/%q oin-

. side code portions at dn uppernpst verti
ing wingattlhe Quicehely sendivelimlsubisiantheteyt f | Bt . hahealso

0SS si de, code portions associated with a .
beergasﬁjtsq(%uﬁecaerd’si de T o%%%i)é]lgnq u]ﬁbqeel?nq?to]ro%g]co Straktd e
PCT A9B001 AGRD 1 T eIl L OO M nati oo it Pprasiet es i fesl side code
vertical |levels and a nunber of I|ongitudinal positions

POTGiPh |t iBh tRPTHECST deT UG hFIdmb $ 8L Wheke tips caiding

sur ¥ e Wi Shh has, begnei . commercial use for many
years, the nunber of” side tunblers is five (in

addition to six centrally | ocated tunblers cooperating
The_,si de

e WL 80 $0RL S88%, LG KT M ) T BI85t
sideorl siidiendidunmsige i SEEtita atoddesshderofe thevkeye Maf®srent
combhia}lsata}ignesl aotj% Vperleydestngilrglinheecil gvhetrt(ipcearlpelnedxlfglusl a;rllg/ a number of
longitudinal positions in relation to the side locking tumb-
ler. In a typical system, which has been in commercial use for
many years, the number of side tumblers is five (in addition
to six centrally located tumblers cooperating with an upper
edge of the key blade). The side material region, where the
wave-like guiding surface or side bitting is cut at the side
of the key blade, has a relatively small height (perpendicu-
larly to the longitudinal direction of the key blade), such as
about 2,0 mm (about 0.080 inches). Therefore, only a limited
number of vertical levels can be accommodated while clearly
differentiating between different codes, in particular two
such levels, 0.60 mm (0.024 inches) and 1.20 mm (0.048

inches), respectively, calculated from the bottom edge of the

key blade.
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to the longitudinal direction of the key blade) , such
as about 2,0 nm (about 0.080 inches) . Therefore, only
w@2do6mvd6exl nunber of vertical |evels can be  PCT/SE2006/000259

accommodated while clearly differentiating between

di fferent codes, in particular tw such |evels, 0.60

mm (0. 024 inches) and 1.20 nm (0. 048 inches),
Suchréspesténel yregal evbns epeftaimt he bopanhledg&roinGEal po-

key bl ade. Such differentiated Iev to a
sitigrref chirar LHNTBF aPt pbli 2FORCHRLE esf ﬁgi fngphgumbler.

In tRSSORbaLEHeatdentogkiNgnt bl etnets Lhe enboOdiPENES] le-
used hitherto, there are two vertical |e vels

velsc©¢respDQUdmggtboea@ﬁhppw@@baleﬁﬁdpbgs@t@ﬁnoefthbe finger

(at %L??er t % Egvgkangngle OH_t§5 %%% f%%kh W%vels cor-

eVePs®cor respon i nterne
resp@h&@hg|t§0§hthﬁﬁefﬁédﬂabeVpiabtamgbesmtlﬁm aEaahplvotal
bei ng §I|ghtly hi gher than the first-nen t|on

ang 1P egere®) uigact o hin b RE Y IS AR e o TR

tlonéacb@§élsfe§@§0tbV9bymm apdotheiabavey "BALI @080 mm (0.060
uppernost | evel constituting another code position,

lnChp©$SIbE?PBctegpéEtJ&edothehébgﬁécmﬁﬁélppﬁdtHPPE@@Pﬁtoﬁevel
cons?bgRgﬁagggﬁé%ﬁefln%?ﬁe egggﬁghngXSSEB e?%?eﬁEQStlve of

I"er Xanpl'e”above Here are seven
the ppssiibie podesalvbzsitibwoocodaepouibaens atndekf er ent
vertical levels corresponding to a pivotal end
position at +15, - two code portions at different

Acco¥8£hpﬁgl E%%eéécﬁoéﬁ@§p98gkﬂﬁgtQuﬁb@b¥°&ﬁ|tﬁ@dexample
posi 5, two code portfions at different,

abovsl i ghelrg hm@heeveerpp@anbﬂ@v@béeéwrNé@pondlng to an
- B! TR Bl ATy 808 s
corresponding to a pivotal end position at +15°,
- two code portions at different vertical levels
corresponding to a pivotal end position at -15°,
-~ two code portions at different, slightly higher vertical
levels corresponding to an intermediate pivotal position,
- and a further code portion at the uppermost vertical
level,
making a total of seven possible code portions for each side

locking tumbler or a total of 7x7x7x7x7=16807 different combi-

nations.

Of course, it would be desirable to increase this high number
of combinations even furtherﬂ However, the dimensions of the
keys are greatly standardized and also adapted to existing
manufacturing facilities. In practice, there is virtually no
possibility to pack the vertical levels closer together, or to

use more than three different pivotal positions. Therefore, it
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making a total of seven possible code portions for
each side | ocking tunbler or a total of
W x00k/Pa86%7=16807 di fferent conbinations. OF CcORCHEE2006/000259
woul d be desirable to increase this high nunber of
conbi nati ons even further. However, the di nensions of
the keys are greatly standardi zed and al so adapted to
app@d&strier@smmyf act ufiindgy faed lddHeas. wkaly’lhtw a:odd:ﬁ@slé hate num-
is_virtual ossibility to pack the vertica
ber |ofy Qﬁﬁgl Ther, or to use nore than three
differ ent pi vot al posi t| ons. Therefore, itappears
necessary to find sone other way to increase the num
ber of code conbinations . OBJECT OF THE | NVENTI ON
[ [ w*ﬁﬁ% und, a main object of the present
OBJEuﬁﬁla\rgﬁErS‘tTi%ﬂ I?qa to p:bgvi de a lock and key structure with
Agaja’rste\térishib@h:é«gmmb,r a)fmafmossjﬂq;leﬁ:maﬂé Ty e dronSinven—
. Wwhi | reserv n the ove di mensi ons of, the | ocks
tlon e ?Cr?p % He e FURAHT Dbt 3% TR

hlgk@'@bﬂ@kﬁéﬂ“@'@bé&ﬂiﬁ@'&% r@ﬂ?ﬁbfr?@ctllﬂr?s Ofuikeys dkerving
key bl anks, so that the users of the |ock and key

the %r@rﬁlcmmeémcma:mﬁ itdentladks anddittd didws Ckféythes sysS-
u 0 e [y, du I|c t.ed b
tem unrﬂau ori se (reérétscl;lnsg L{O %qhek;rlleobajoe laylr e (%/ntﬁj]rjtehdermanu—

factuner eds&eyie drevede o Yladour idy g ndte piskiNp@nthe lock
and r% i pul at| on, to safeguard a good | ocki ng action, and

Yoro\A G it KR G S TSUNIRRY 20 arHE. TWVENTISON 18
uni gt 7Rl eRjRCtd sf@epdu@/%glqrcaaaewlﬂmﬁ{ad&%&% per-
ey system having the features statedin claim1l .
sonspccordingly, the trans versely projecting, pivoting
finger of at |east one, sone or all of the side
tunbl ers are provided wth
Other objects are to further increase the level of security

against picking and manipulation, to safeguard a good locking

action, and to provide for master keying.

SUMMARY OF THE INVENTION

The main object is achieved for a cylinder lock and key system
having the features stated in claim 1. Accordingly, the trans-
versely projecting, pivoting finger of at least one, some or
all of the side tumblers are provided with

- a base portion having two opposite side surfaces located at
a mutual distance being substantially smaller than the dis-
tance between two associated surfdces in a channel extending
from said tumbler chamber to said key slot, so as to enable a
pivoting motion of the finger between said two pivotal end po-
sitions, and

- an asymmetrical free end portion having a key contacting
portion which is displaced in a circumferential or transversal

direction, relative to a central plane extending through the
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- a base portion having two opposite side surfaces

| ocated at a nutual distance being substantially
w@rmbess73 han t he dis tance between two associ BCESE2006/000259

surfaces in a channel extendgng from said tunbler

chanber to said key slot, so as to enable a pivoting

nmotion o f the finger between said two pivotal end

cenPPgithions, ofiNthe @yl asypAleLLI Balyfpeetesd peatteAtrally
havi ng a key contacting portion which is displaced in

thrqughr EhnferentPartbent pAnkher §and@frection, rel ative

_ e a extepdin h e L aXk -

D B e PP LBt p RS super

posttiebbasey pofta ospetifhe pimgea] pomheiebyofhehkofahpen and
of the key contactin rtion | s super posed b of

2 SReGhELPf PRV TbEST DRePEFERTBR IR FRRoBRY angnLacEing pox-

tioﬁpeghﬁiEh@sﬂﬂmbéfi@fﬁ%é@b@b@@EBbd@fcbﬁBiK@ﬁi@ﬁBt@@tbﬁﬁse—
por tion, and the nunber of possible code conbinations

quen§lyofdbtaeentt§greaPeRer increased. In this way, the
nunber of code conbinations is increased even further,

since each specific code location is nmultiplied by two
In bhishweg, terespoedi nj todeheopbssiabienkotat inonsepted even

key. cont act] ion | | at i t ' tral
furpigne YR ORCeSty niRERFEARI OPR CRECECHE: 8F Braneoored oy
twoa8¥MmaRtebcatbyratpehtihgy sbdenthpeesip180iotheienkSo@ the

superposition of the specific |ocation of the key
keycennhect hgdppprrdanaint Kelptéenehd shifhechtixBleplane,

; g ; ok .t e ILtho per.i :
o1 LER0ET Y ShcbiBy O, ShECERRELAL OB RUDEE | MROREG0BcaLly ac
eithambeidef thessobl e code conbinations will be nore than

50, 000, theoretically nore than 500,000 or even

hi gher. This is achieved while still safe

So, there is a superposition of the specific location of the
key contacting portion at the free end of the tumbler finger,
viz. two or three positions superimposed on each pivotal posi-
tion. Hereby, in practice, the number of possible code combi-
nations will be more than 50,000, theoretically more than
500,000 or even higher. This is achieved while still safe-

guarding a good locking action.

Of course, the number of possible code combinations may be
multiplied further by large factor, in case the key blade is
provided with at least one additional code pattern, e.g. at
the upper edge of the key blade. Then, the total number of
code combinations may increase up to 10,000,000 or even

higher.

In order to facilitate a pivotal movement of each tumbler fin-

ger, the base portion of the finger has preferably a limited
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guardi ng a good | ocking action. O course, the nunber
of possi ble code conbinations may be nultiplied
wo eoobloess7dhy | arge factor, in case the key bl adeCT/SE2006/000259
provided with at |east one agditional code pattern,
e.g. at the upper edge of the key blade. Then, the
total nunber of code conbinations may increase up to
widgﬁh&ﬁg#ﬁxE%cgméﬁﬁgkr¥ﬁ@ﬁrthel i heL - 1Or fagd | 681 8aRi cal
pi votal novenent of each tunbler fin ger, the base
bodpopdrioiomf the finger has preferably a limtedw dth
which is smaller than the dianeter of the cylindrica
body portion. O her advantageous features of the |ock

Oth@R keynsysd O fdhethosk, of nehaldi gk aasPpert pl sghtem, the
| ocking tunbler, the key blade or key blank, and a
loclket hoeledinmnuf $Re ¢t -hgSsde nlackbyd ar ki ar edt i kpw blade

[ nd w LI f | owi ng t ai
or SLTEIRY Al PSR RAEHL L MO epL ol 89 ore
statadent i ome wi ¢1aitowv deddestii bedeanr erém| tyewEohlowing de-

N ,Lefeéence.to.the attached drawi ngs which illustrate
21 5oMedpP ef B T84 em bodi nents of the lock and key system

according to the invention. Fig. 1 shows, in a
perspective view, a key and a cylinder |ock, the
|atter being partially cut away for greater clarity;

g art Al §csection through the | ock
SR RS Re T o Pl 111 RTETe Fio. 3 shows a
Theciogsrsichi whal powtbendefctheetionkyrei Aupdy wiithl apfarence

sj de | ockin unbl er seen from abpve, along the_.lLine
to PhP R hORrbedo et B9 2 BRbhe TSRO eur PP e Bl oo o
bod®hB8Agst Be theelbdkl ¥nbinkki/gsystem 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;

Fig. 2 shows a partial cross-section through the lock along

the line II-II in fig.l;

Fig. 3 shows a cross-sectional portion of the lock, in par-
ticular a side locking tumbler seen from above, along the line

III in fig.2;

Fig.4 shows, in a view from below along the line IV-IV in fig.
1, the various side locking tumblers which are each provided

with a transversely projecting, pivoting finger;

Fig. 5 shows, in a schematic side view, a key blade according

to the invention, indicating the locations, represented by
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1, the various side |ocking tunblers which are each
provided with a transversely projecting, pivoting
w0 20vge9867+Fi g. 5 shows, in a schematic side vi eR(T/8E3006/000259
bl ade according to the invengion, indicating the
| ocati ons, represented byblack dots, circles and
crosses, of possible side code por tions for each side
bladRCckbng, t unbbees Eh@Scréasedp obCposbibldasidd, cdee Bdr-
. and 8a, 8b, 8¢c, 8d illustrate, at a larger scale, the
tl°%$d%OFO%RPhgsﬁﬁﬁblé?§l%%oﬁhm?%e¥fgs. 4 and 5, with
fingers having key contacting portions |ocated symet
rically (figs. 6a, bb, 6c¢c,6d) and asymetrically (figs.
Figda, 6dhpbrec, 8d, 78a7b8b¢, 8d, 28d) 8at 8bhecf Béeibhdstrate, at a

ti f fi tively. h side,
1ar St kp g Eunbigr o1 Be ot ee L nn b hEEEe PR Shafigp- ¢ and
5, wLehefihfedsPRASPRGL ke wbevaltigs pbetidss 8B6radsd bpmmet-

~a side view (f igs .6d, 7d, 8d) and, at a_larger
ricgbive fifioa GRefbt6hnsdb he BRUTBPLERES]LHgSFLDFH gs.

, 7 4by 48 Fkg. s i Lde, Mi eyebladers -
I TR T e T S A R R A PR
gergutéepeptnyeFiyg. EA0hshbds aockdsg- sewbilen b aheokepown,
th blﬁde of fig l9 , alﬁng the line X-X_ in fig, 9 ; Figs.

°49hahl 225%F& S§FnPrarSer 08s2sBef PBRGFVFeliE®al ong t he
(figbnes, Xb; ¥b)andaXbh- Xl kidel bushr akigg. baywrehedgubher, at a
pin ope rates on the key bl ade when formng a,.
largayestpke: cdBedpdt e8r ROVEFHS. th2achAdOI2ADFI FiBERAt e a

. oodi-fi odi nent of the cut ter pin; Fig. 13 sh
£ gﬁ.b | of epie . ! . ptn, ™49 Shows
(1 e Eey 6Igze of fig. 9 in a view fromabove; and Fig.
14 - 16 show various key blades illustrating the use

Fig9f9 shows, in side view, a key blade illustrating a method

of manufacturing the same with a cutter pin;

Fig. 10 shows a cross-section of the key blade of fig. 9,
along the line X-X in fig. 9;

Figs. 11 and 12 are similar cross-sectional views, along the
lines XI-XI and XII-XII, illustrating how the cutter pin ope-

rates on the key blade when forming a wave-like code pattern;

Figs. 1la and 12a illustrate a modified embodiment of the cut-

ter pin;

Fig. 13 shows the key blade of fig. 9 in a view from above;

and

Fig. 14 - 16 show various key blades illustrating the use of

keys with specific codes and a master key.



10

15

20

25

30

keys with specific codes and a nmaster key.DETAI LED
DESCRI PTI ON OF SOVE PREFERRED EMBODI MENTS In fig. 1 ,

W0 b@re9§635 shown a cylinder | ock and a key i ncl BCIESEI006/600259
system according to the inveption. The key 100 has a
grip portion 101 and a key bl ade 102, which is"
insertable into a key slot 201 of the |ock 200. The

DETKEYES| DES2RIPEXOENdE SOMBi PREEERREDYEMBOBINENTRI UG 202
ot at abl ournalled in a_cylindrical bore

Yo | .
In 365 h athatel bg Jouoh f FHeLRAPRoL Phkea BB olFHOREC uded

in &heykeymbhaderd®2q(es enkeynbLarkohaving Eegigéo has a grip
material region to be subsequently cut so as to forma
porphoe- LPkeaggde pavtletadhalPAg Whachrés toskbetdele into a

sci L be e a t co patter i cut . out .
keyp%%??o%g?légm%?gi?%éﬁp%g9'eg§%,%é¥g§E8£Agg%oﬁ§EﬁP98néPngl“
tudiypelycodoper atyi phugi 202 awkeshr s rovadhblockbfgnalled in a

tunbl er 05. accordance with the present
ch}%@Eﬁ??ingofﬁeﬁﬁéyl%l% O¢dtRG k8§- bl ank where the
upper code pattern is not yet cut) is also provided

with a side code pattern 105 with side code portions
In 49lpg b} lasspekbedl erbedimenti | Bhet beyhoseddi 82 osed ankey
I . patents to Wden. This sid
oL g T A i BT B0U TRt Phdots, gnerurhyty cut so
as Wwaveetrmke wgavethbksuedaeepabtehn COOPERat eSavhtBsatbope de-
q% gidellocking tunblers 206 (five in the row) when
SCrihed RSBV AR T 02 TP rREF tRACTAFD YhEN kYt sPBE poItéens

103 tdhe {oskugPor dhgesidey! | D940 6 e _
. nount ed i%gan é?%%ci g%egggﬁgﬁgér zogifgég %?é%’f?égperat
ing Wothny gqential edwevat i beekimgdtwobbeion205 movenent
therein. Each side | ocking tunbler 206 has a
cylindrical body portion 206b and, at its |ower end, a

In dcansdansel yiips oflestp ngs dingenve@RBionhi €le reaghesaddt Por a
keytgfggfywhere the upper code pattern is not yet cut) is also
provided with a side code pattern 105 with side code portions
104 of a special kind, similar to those disclosed in the above
mentioned US patents to Widén. This side code paftern is
formed by a continuous, generally wave-like guiding surface
which cooperates with a row of side locking tumblers 206 (five
in the row) when the key blade 102 is inserted into the key
slot 201 of the lock 200.

The side locking tumblers 206 are each mounted in an associ-
ated chamber 207 (see also figs. 2,3 and 4) for elevational
and rotational movement therein. Each side locking tumbler 206
has a cylindrical body portion 206b and, at its lower end, a
transversely projecting finger 208, which reaches into the key
slot 201 and which will perform a pivotal movement when the
side locking tumbler rotates in the cavity 207. Actually, when
;he key blade is inserted into the key slot 201, the finger
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sl ot 201 and which wll performa pivotal novenent

when the side |ocking tunbler rotates in the cavity
wQows/ogssruial | y, when the key bl ade is insertedPCHSE0DGE0259

key slot 201, the finger2081qf the side | ocking

tunbler will engage with the guiding surface and the

code portions 104 of the key blade, so as to cause an

208ebﬁvahéogﬁheaﬁo@ﬁihgaﬁuﬁbl@ka&thabngQMSWﬁﬂﬁhb@Hg 808ding
forth of the side |ocking tunbler 20 The sid

surfaeri aApdt Ghil epd2oBoTsipreviBédohi Eheakpdi bladereso as to
cauggsgﬁs?zgeagig LD ifsy §y£oggrgcebtgeﬁgggg @avgﬂsnpgsggk and

the cylindrica porti oppos

fortheoflhgerszde)locﬁnegotumhéee pe6esses, 209, is

visible in fig. 2, and both of them 209,210 are
visible in fig. 3 . Between these re cesses 209, 210,

ThetBete L8cRibyi dagebpert208 23 lprwhiabdf wishi At Padr of re-
corresgondlng recess 212 in a_side bar 213 serving as

cesgepoéhPnglhednsibf ¢Rhtedhbfber sSRsfacheakothtabpekkeyrt of
theféggiﬁggl mebéﬂgeﬁgé{l%&3zBgﬁnggﬁgggl£3 aoS Eﬁétﬁgnger

etess 21 Int ey p cent to the oute
208yl Ondrpfathseef aeectbeseof 09}t issvspibhg- Lnaﬁeg 2, and

0ot R o0F GEPERAL R B DUTES 245° HLERAPT BER- hauePRb 2B, CAgse re-

ces889WR0DN2fDY. tRerel Dst i Brpagkt peRribhe2 si deyRarn2#3ts into
wll effectively prevent the key plug fron1be|ng

a C@é?@ﬁ@@“ﬁhngeF@F?%ﬁ 62t he ﬁoééﬁﬁgb294213bﬁEVéFn9|ﬁS a
locﬁfg §|BrtE§n§é eﬁﬂ&k'@grtﬂ l?B%aégglngﬁy plug 202.

cor ect y positioned, upon inserting a
TheCSLdecbhy @maedskmguhtadelﬂoa smboteberkeysslﬁn42®ﬂ the key

ortjons 211 w t he _assocj at ed
prug ogalt b895e80F onEnd Gulbi o315 net s UERasRopharede. 1t
is 6PPikRg-mBYEddr adhaklyyi puendsq1puUsh hBWeHdpBDMEPRAT 1y
can be effected by turning the key bl ade
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 prevent the key plug from being rotated in rela-

tion to the housing 204.

However, if and when all the side locking tumblers 206 are
correctly positioned, upon inserting a key with a correctly
coded key blade 102 into the key slot 201, the bridge portions
211 will align with the associated recesses 212 in the side
bar 213, whereby the latter can be moved radially inwards.
Such inward movement can be effected by turning the key blade
while the latter is located in its fully inserted position, so
that the flank portions of the groove 215 displace the side
bar radially inwards into the slotted recess 214. Now, the key
plug 202 can be rotated within the housing 204, provided of
course that any other locking mechanism, such as the central

row of locking tumblers 205, is also released.
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while the latter is located in its fully inserted
position, so that the flank portions of the groove 215
waele®phgsses t he side bar radially inwards into tPEI/SE2006/000259

slotted recess 214. Now, thekey plug 202 can be

rotated within the housing 204, provided of course

that any other | ocking nechanism such as the centra

row of |ocking tunblers 205, is also rel eased. So, when

the key blade 102 is being noved further into the key
SO,st@nzgme KRy bilade| b6Ri hg beaimbbemsved6fwicthebeinto the key

510%053#edtggcéiggdlE?kEFHePSﬁg g§5050%hglﬁﬂggge %ﬁ%& back

[ ngers |ng surf ace
andkéyrbhadbe&@msandf ahethﬁgsgaﬁehtnﬁf theyfmhbér§|808 with
[m a nnvenenﬁgg ds and downwards. The fi nger

f
thegggl$§n§uﬁﬁ§éF88 o&oﬁhﬁaF@VybéPgécﬁgé Faﬁceaﬁnahﬁssame

tlmgﬁpthé9 ghidi pgsen égﬁﬁﬁﬂta“h&@eﬁ@ﬁtgﬁbghggs5953388wnwards
05 by nmeans of a helical spring 216 nbunted so as to

Thebél@@ﬁﬁr8§§eéSbéﬂh&@ﬂt@ﬁetgppedownwﬁadéyoﬂlthetsddéorce and

to KgEkLTn busileg 895,engene Lot Dk umpefpe ol ineos by

meatbheosi dehebddeapaspetngwpt b MbEHCédesboaattenﬁel@émpﬁessed
neral Ly wave-|ike guiding surface

t ted b
et B8R ke nPREFUABL AP AP SUET 82651080 RATHCBATO 611 RS and

an {heergnd Q%BEkowai@7o9ftheecksmbgka§@7lQ§eeV%§§ tbg
key bl ade 2 is inserted into the key slot 20 e

ranp surface will engage succe33|vely Wi th the

[ ' 08 |
e SERPRE Yech, 995, 2% L, RS0 B LAFHLDR LT 208ae
lociﬂﬁoﬁﬂb$9QUéBtbynstLﬂEBealbpgatbéné@&@iblKavgulﬂkégguldlng

urfa 105. n doing so, the finger 208 will fol
sur ﬁ%emgSE FRikE gﬁPS%H e%u?fﬁﬁﬁplégrﬁﬁﬁﬁréQGaﬁajacent "to the

frego@ﬁﬁﬂﬁg§tlbneloﬁl@Yaﬁhgnﬁébyblﬁﬁél§O§0|WE@hn9héhEey blade
i nclined or sloping surface portions of e gul di ng

102sysf apectbsd Lntai theakey peefokfila the ramp surface will
engage successively with the respective finger 208 of each
side locking tumbler 206 and will pivot and lift the latter so
that the finger 208 subsequently slides along the wave-like
guiding surface 105. In doing so, the finger 208 will follow
the wave-like guiding surface 105 upwards and downwards, i.e.
elevationally, while following the inclined or sloping surface
portions of the guiding surface 105. It will also perform a

pivotal or swinging movement back and forth so as to bring

about a rotational movement of the side locking tumbler 206.

As shown in fig. 4, there is a channel 217 leading from the
lower part of each cavity 207 into the key slot 201, and the
side walls of this channel constitute abutment surfaces 218,
219 which will limit the pivotal movement of the finger 208 in
each direction from a central plane. In the illustrated exam-

ple, the abutment surfaces 218,219 are located in such a man-
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pi votal or sw nging novenent back and forth so as to
bri ng about a rotational novenent of the side |ocking
WO 20vbloess7206. A s shown in fig. 4 , there i s aPChaERed/ 000259
217 leading fromthe | ower '‘part of each cavity 207
into the key slot 201, and the side walls of this
channel constitute abutment surfaces 218, 219 which
nerVﬂﬂét|tﬂétm$9§m@h¥0&§ilW&¥effﬂ£T9£ {Qelgdqg?%é%%gdf}ection,
- each direction froma central plane. In the
i.ejlthetfhnedr exam preng tihweckhbandehorsur facas 218u249 sector
£ .l ocat.ed in such man' | 2 ner that the novenent
of €§Iﬁjbg'ﬁ%ﬁﬁﬁ§f#%? in each direction, i.e. the
finger can swing back and forth in an angul ar sector
of 30 in this enbodipent. The structure and function
The GtahetvhR ke R ot WGt e o9 f ek shodlarand ki das¢yibed so

far pf@‘@@é@éé/lfﬁ%‘@e&f@ﬁ@ y%meffr&m&?@egb?\ggﬂﬁ@éfoned

A s described in the above-nentioned paten
docupdrnit$rovi de a code which includes a great nunber of
conbi nations, since the code involves different
el evational positions as well as different pivotal

As qusitilons fortieacibdvagesnt VMbiZed SEVEIMSHCNthis will provide
conmbi nations for each tunbler in the exanple discussed

@ coffov { Tkt Rl ale Bt al ITRE T XTHTKTR 7O £ a@BYmabiens, since
the CUHY NAt{ONSds - g &t éﬂ?x%{jfénéf’ provide forsan. .y 44

even hi gher nunber of code |ocations and an increaséed.
dif st tyl wed hsposopiomy fde deyh bfhd@ezandvqiai ckéaget heuch

Qck,. and to_provide f mast er, keyi ng,. at | east one,
comty Qe 108 10 PSR Gl et ot AT A A aresd bove
(malpiayidetbvdl hod TLROBYREBEL VI 08 @] e6ddddhiaes t 208s) .

having an asymmetrically | ocated key contacting

portion 22Or (or 22G ), as appears fromfig. 4 but

HowdMEh, MY & chearly Sromdd 95, 74 atdky higher number of code

locations and an increased security against copying the key
blade and picking the lock, and to provide for master keying,
at least one, some or all of the side locking tumblers 206 are
provided with a transversely projecting finger 208 having an
asymmetrically located key contacting portion 220r (or 220{ ),

as appears from fig. 4 but even more clearly from figs. 7d and

8d.

In figs. 7a,7b,7c,7d the finger 208 is provided with a key
contacting portion 2201 which is asymmetrically located to the
left (as seen from above in fig.7a, see the black dot which
schematically illustrates the location of this portion 2201).
The key contacting portion is cylindrical (see fig.7b) with a
rather small radius r being approximately 0.5 mm. On one side,
to the right in fig. 7b, it adjoins a vertical, flat side sur-
face 221 of the finger 208, and on the other side, to the left

in fig. 7b, it adjoins an oblique, flat surface portion 222,
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8d. In figs. 7a, 7b, 7c, 7d the finger 208 is provided
W th a key contacting portion 2201 which is

wa@sopaeserd cal |y | ocated to the left (as seen fPOISEDOV/@0259
in fig. 7a, see the black dgt; which schematically
illustrates the location of this portion 2201) . The
key contacting portion is cylindrical (see fig. 7b)

th, a h | sra n X e
iy s SIRL, ool D8 e RES R LIRL LK B 22

of w@¢tfb@gerf¥aﬁ sThe smilm@cecazlswrfahe zzageadzssns the
sn,d@nguf)ﬁa Qezg%hgj& gl Q?F sur 'alc‘gkflt %??Ohgfﬁ%rgﬁfscﬁm?ﬂthly

INS an O

w1thutMeadbbi@seaﬁuoﬁaOSIEEantOQap@ﬁnSIQESSUWﬁéﬁetﬁg3fﬂﬁger
the fin er 208. . The cylindrical surface 2201 adjoins
2081 soREetr +Rctt21eaPeatLYs netvopal andreasifion, the

S tQEy t i a 2
oot RS SR\ LY Loy OEL 00 U SUEL 26020t 221,223

of hepbbryee %O@owaﬂleﬂuuposmta@ﬂQCi@EedeepecbfvéhenEWOfoppo—

oic} IRORREEL! Y LLLOAL L8 BHATpees 220, 220,00 M0 e e

assé@i&iéﬂkﬁﬁ@mmeSUEIacéﬁtéﬂﬁlﬁ@dfﬁéﬁ thégehd@berWdehto the
I ne_the associated channel 217 extending fromthe

keyc tbet 0207582 the- kéy- shbteppativedbyighespjvotal end po-

rhHat I d iQns h
LSO B8 BYOA S0 PELALE 07 Bl Moo means

<no%h%mMﬁthwhhcmnw111|hlmlthbh$or@tabmemahnmenemenbfofhéhe
bod t 20bp of th
s GHIATE 98P PO 158 0 e 48 ERhES, e 206

the finger 208 is provided with an asymetrically

qhzd key contactlng portion 22C1 whi ch is displaced
Slm%%ﬁ? s r3YhERPEReI R hELBI af%k HOL8 ¢ nBdi gthBafingesedd8 is

oo L S T SV ABNTELELy K O SEL) GROELOR s con
220r which is displaced to the right (see the black dot in
fig. 8a) as seen from above. This asymmetric key contacting
portion 220r is likewise cylindrical with a radius r = 0.5 mm
and adjoins vertical, opposite side surfaces 221, 223 via a
corner 224 and via an oblique surface portion 222, respec-

tively. So, the finger 208 of figs. 8a,8b,8c,8d is a mirror
version of the finger 208 of figs. 7a,7b,7c, 7d.

The key contacting portions 220r and 2201 of the fingers 208
extend from the free end portion 208e, along‘the lowermost
portion of the finger and almost, but not quite, all the way

to the region of the central axis A of the cylindrical body

~portion 206b of the side locking tumbler 206. Compare also

figs. 2 and 4.

The key contacting portion 220r, 2204 is displaced from a cen-

tral plane C (figs. 7a,7d;8a,8d) through the axis A of the cy-
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and adjoins vertical, opposite side surfaces 221, 223

via a corner 224 and via an oblique surface portion
wWQ2mg/098s3pec tively. So, the finger 208 of fi gBCT/S8ER006/000259

8b, 8c, 8d is a mrror versijgn of the finger 208 of

figs. 7a, 7b, 7c, 7d. The key contacting portions 22O

and 2201 of the fingers 208 extend fromthe free end

lin@@I&éPﬂb%ﬂﬁZ?o§{989 ?b@blQfefﬂgsﬁuﬁ@iéfoﬁogfaﬁaec?ﬂgrally

finger a nost, but not quite, all the way to

threegh obhoft¥escensedy BrOSeALDRTL heivytindr ftabebodys. The
: i 0 e_si ockin unbl.er, 206. Co re, .

o BRGE Pregodh St g oSkl B AT R R g por FrgncaBert ing

por@26niz20h spt@red Ada GRIL | F als Rl o (fdASin TR gs . 79

7d; 8a, 8d) through the axis A of the cylindrical body
and p@ilt i Dre 2bBievroshe tinbherr206 andtoenkenl tynthcougy por-

. th ra sely projecting, pivoting finger 208. The
tiot G See Mok widy (LS TCoR ] 1 g6 A sari The Hemyeent ral
i 0N @STE NG POS td PN 22 CE 205 €SPELL | |
R e e AR 7dl%%%98%@8‘rh(zpl%M%%Hé?iE%the
aboyernenfiened kegnicont agtamg ®or tion 220, 220 may
extend along a radius fromthe central axis Ato the
tip of the finger 208, or in parallel to the

In abhoyve-tEndnonesd et rehe Phagakee dNiOTHEr1 L PGENSYN Sos-
.. that the distance d is as |arge as pos sible, to
SibUbt afh Vrentn ahte A stRAcEl o F1ek ehbete b gpenbeheeen the

Hﬁ%@g@%fé&dqggE ri ' t vari ous
Y fingers 208, Iﬂ§¥?§%%u%ﬁ?gﬂg@%ﬂgﬁggfhgﬁiégg%%n Ac %%%ers
208 porhe ore @G , r 22F ining hehasyayret o1 ta @nbogli pent Son

as possible while still securing a

57 shouy@ be as smal | ) .

0% | i g e GritVETe Witch e diapets ledgdd hratasersmall as
os%%é)fwﬁﬁ% kseé’ipjha%? F2nd T JsridfLpractice, |t
P as turned out tha % ra uésg%?&%sétht%l .GC?rrﬁaca?% with the
wave-like code pattern 105 of the key blade 102 (fig. 1). In
practice, it has turned out that a radius of 0.4 to 0.6 mm, in
particular about 0.5 mm, is optimal. In the symmetric version
(fig.6b), on the other hand, the radius R may be somewhat lar-

ger, viz. 0.7-0.8mm, in particular about 0.75 mm.

In the asymmetric embodiments (see figs. 7b and 8b), the key
contacting portions 220{ ,220r are located so close to the res-
pective vertical side surface 221 of the finger 208, that
there is a corner 224 rather than a smooth merger of these two
surface portions. However, this linear corner 224 will not en-
gage with the wave-like code pattern 105 of the key, so there
will not be any wear because of this geometrical configura-

tion.,
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particular about 0.5 mm is optimal. In the symwetric
version (fig. 6b), on the other hand, the radius R may
wheotsosssrhat | arger, viz. 0.7-0. 8mm in partiPRCI/8E2006/000259
about 0.75 nmm In the asymretgic enbodi ments (see
figs. 7b and 8b), the key contacting portions 220
,220r are located so close to the res pective vertica
Theskdgnsttbagee 23t QﬁetBQyﬁh@ﬁ@ﬁcggskeyhégnEQ@E§nbs Brtion
corner 224 rather than a snooth nerger of these &b
220§upta8é060¢f | O fm@vezommlsl lnoedse caxpesi 224 with re-
en g h -li ke code pattern 105 of the
ferﬁ%ﬁe 28 ?%gFe 5A rﬂB? b ‘any wear because of this
geonetrical configura tion . The significance of the
asymmetri cal key contacting portion 22Or or 220.0 of
In {he-fPngERepesifi fhovavwabkerxblainetOdi oF thef Biedcehown in
toqfi here is
F9] 0y bPase T05 BT OTRE KPRACShESnSFncrTgrta o fngHE Bive iae

locbqugdtsmhhersoaaeinneloétehesanemaaicahgyfwyehSdagh ~dotted
cated schemati cal

vinkgokinachur g, ore g oaled geheral L oglLy Wi

wingfopefupalttRetethis Qﬁ@wM‘99d§'98&§1n§h€ﬁﬁbgéfs E@@nhav1ng
side | ocking tunblers 206 having fingers 2

fln%?ﬁﬁe?@ﬁc@+?? $b@%@%ﬁlR@$1E0h©Q@te@gk©Ertoohsc226g pbotions
k t act orti

szodpsbetdl el SeHTeL gl R OB T 081s e

220por ikl A2@nd t:a gHhe J4d@hidt ri cHIese &f rH(ﬁ@ca%tdﬁ'l%op{Qrtlons

| ocking tunblers are shown in three fferent pi I ng
220%0é¥@|6h% right) pon¢$ﬁgthDe$h@ldﬁgh®CKum@etumbM&rs are

sho@ﬁ' Qﬁrég %Pfiéféﬁ lY?%hég $%%$ Pé%%lnﬁézkegogntlng to

e into't ey s
the bj:agﬂet thepoariows, cosenpong i eastidefémed(RYdCO8y) and

ies in the wave-|i ke code pattern and upper nost
p01$€%ﬁéoﬂg r{bht angle into thg kgy slot (lowegprow).

On the key blade, the various code portions (defined by con-
cavities in the wave-like code pattern and uppermost top code
segments) are schematically illustrated by filled dots
51,52,83,84,585,86,S57 (for the finger with the symmetrically
located key contacting portion 220s), by open small circles
L1,L2,L3,L4,L5,L6,L7 (for the finger with the left asymmetric
key contacting portion 220f ) and by small crosses
R1,R2,R3,R4,R5,R6,R7 (for the finger with the right asymmetric
key contacting portion 220r). All these 21 code portions are
shown in fig. 6a, in a slightly larger scale, and the code
portions L1-L7 (asymmetric left) are shown in fig. 7a, and the

code portions R1-R7 (asymmetric right) are shown in fig. 8a.

From these figures 5-8 it is clearly seen that the superposi-
tion of the three different pivotal positions (the three rows

in fig. 5) and the three different (symmetric, asymmetric left
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segnents) are schematically illustrated by filled dots
S, 82, S3, $4,85, Sb,S7 (for the finger with the
wammessrtal |y | ocated key contacting portion PRDSE200461800259
open small circles LI, L2, 18, L4 ,L5 L6, L7 (for the
finger with the left asymetric key contacting portion
220 ) and by small crosses R1, R2, R3, R4, R5, R6, R7 (for
and 5Q§mﬁb@9§% Wﬁbﬂtirﬁoﬁbgabnésﬁﬁnﬁhé|Qe@eﬁoﬁﬁﬁbﬁﬁhgngortlon
portion o) . these 21 code portions are shown
220si,020ig, 26ar wma glvghtiye |l @ao gervscal kargadntiheecodé dif-
portions L1-L7 (asymetric left) are shown in fi 7a,
fereaﬁdcpﬁl@ POFE 195t PENSORE- ﬂa?ceaéym%t e @.Sgﬁﬁ)la&ﬁéf £19.
SE%WQS' ddc@mi8dq %ﬁg%]%ﬁgs%h%%gu%%%e5p%rkﬁoh% Cla®Allty be
séen that the superposi tion of the three different
usedpﬁmotaaﬂg fp?ﬁmtlr@rxsy @:bhl@lmlarte@nr,omtlhwwtl §issretama,t falt
three different y ri.c rlcl ft
evens $Pmmdt risc FRRGHY g:[glgltl S‘ngfe h‘r%Léqthkey mc%nt %gflpr?ssmle
combRAEIM 22081 320 op22@hed.| A gorngarvee itve aS\se;rS)SH{eartgewould
nunber of dif ferent code portlons or code | ocation
Wﬁ%ﬁ oca-

mdx(chéc@ &s a1 yvﬁuag Isast 590G (fedodnivsed
£ &0de; AL 0t \be &é@ﬁcéﬂlc%lm rﬂartérame
lons ?bﬁ nat ion, tnhout cfg‘u%gcr eti on, but even y;lo it s
SOO.mrmtgudrathmhwy hi gh nurrber of possible
conbi nations will be obtained. A conservative
assessnent woul d i ndicate a nunmber of at | east 50.000

Of &d‘ﬂsé‘l Mend 851 dRC @ dd i 1Gl Ghi s shawtiquidg.lock has
5), theoretica Iy nore than-500.000 or even hjigher.
to h@omwtmeawqﬁamt&esm%ﬁwm ARG £ s1de

lockl%% ‘{}%?DI e of lyofga@r?cdld@lﬁgpea PAd £ %g’ﬁ number of

'ocking tunmblers in the I ock
posdingleidiade almeaat’g/ldsnsgh b era Jof £ pio ssd it esdrlelocking tumb-

ler &%&{I%ﬂgé{ (%22 8%384%25 %C{ihfsgdeé é(r %rg#ggpé]?% such a
redBke SHUeH-Bike code pattern on the key blade 102 (see fig.
1), a special cutting method is used according to the present
invention. Figs. 9 and 10 illustrate a typical key blade 102
according to the invention (in side view and in a cross-sec-
tional view, respectively), whereas figs. 11 and 12 show a
corresponding cross-section of the key blade when it is being
machined with a cutter pin in accordance with the inventive
method for cutting the wave-like code pattern on a side of the

key.

In this particular embodiment, the profile of the key blade
includes an undercut side groove 109 of the kind disclosed in
the above-mentioned US patent 5,715,717 (Widén). The wave-like
code pattern is cut out in the upwardly tapering lip portion
110 (fig. 10) formed by the undercut portion of the groove

109. However, it should be pointed out that the invention is
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preci se wave-|li ke code pattern on the key bl ade 102

(see fig. 1), a special cutting nethod is used
w@ewoengiony to the present invention. Figs. 9 apdi/dg2006/000259

illustrate a typical key blade 102 according to the

invention (in side view and in a cross-sec tiona

view, respectively), whereas figs. 11 and 12 show a

not QARESRPAA N @ 05 Sesetltdun ford e kaye blade, Wheh Jith an
is being machined with a cutter pin in accordance wth

underealt E@vise met hod for cutting the wave-1ike code
pattern on a side of the key. In this particul ar
enbodi ment, the profile of the key bl ade includes an
Accansderg uto Sitde greowe: 10 eoftitdie Kiled dlitsiod 05eich | 1 tdigi ded,
above-nmentioned US patent 5,715,717 (Wden). The | .
by 49 Pat 1Y & ARCBHSTH 1 Ripvarkiiwhile being
ma iR NGildP R td:0ns B0 A fdiGe orf QiR bYs therpendicular
under cut portion of the groove 109. However, it should
to e poianedbuthe hey thedanvididi dgihe ordth 1B iiled thois ex-
jguratio fot e | ade wi.t.h an under.cut
aCtlé{rJ océcgjvlg.ogvzgzﬂo%qgﬁ I%ér%é]oe hceonpr eo}s%1 eﬁlnat&l O%lv en ito}hej The %lftkiee (code
pattpim i gidddy byl admerimaludiont tolg lalmngrisy sloping ramp
redeterm ned path B while being maintained with its
por%ﬂns ]1'Or?r’a HiTERS P WIS RS iRANBORD t he

111,hhane 1of, tihe, key, lade 12 haPatde B wWd I, Lﬁ%ﬁe & cking

actly follow the intended configuration of the
tumbdepie -Jdded it €€ i £ Tn Gthe keypmiteexf | hicteali nopp heeg-

wenld 19811 01004 16 05 UL 0, 100 A MYl SR
131agdj3daent] 32 a Fisle 138:Ki yBBLumdser, 1008t i mM64)1398,0n each
oo e By PSS IS LB SO0 TENS i o
the %%eﬁ@éi?&m&ﬁ@i%nﬂ% o338 L3R0udddan o dBAht 35& i near
portions B1l,B2,B5 corresponding to at least some of the con-
cave bottom portions, at least for those concave bottom por-
tions located deep down towards the bottom edge 108 (see figs.
1, 9 and 10) of the key blade 102. Consequently, see also fig.
13 where the wave-like code pattern is visible in a view from
above, these concave bottom portions 111,112,115 will have a

substantially rectangular, flat bottom surface portion

F1,F2,F5.

With this configuration of the concave bottom portions, in-
cluding the substantially rectangular, flat bottom surface
portions, the fingers 208, with their free end portions possi-
bly having an asymmetricaily located key contacting portion
2201,220r (see fig. 7b and 8b), will be permitted to extend
into these bottom code portions even when oriented in a pi-
votal end position (see e.g. fig. 8a) and still contact the

lowermost rectangular, flat bottom surface portion, e.g. F1,
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| ongi t udi nal side of each concave bottom portion.
According to the present invention, the path B

w0 p@bAess3s hori zontal , |inear portions Bl, B2, BSPCT/SE2006/000259
corresponding to at |east spge of the con cave bottom
portions, at |least for those concave bottom por tions
| ocat ed deep down towards the bottom edge 108 (see

alorfccjogzﬁhe Liho12 W iowfpdihe denr adeckd2.key contkactlng

nsequently, see also fig. 13 where the wave-
portdsde pattern is visible in a view from above, these
concave bottom portions 111,112,115 wll have a
substantially rectangular, flat bottom surface portion
Accoﬁ:uingl@s et I ltat otomfni guraftaicen wafr tike < FICaRE, F5 will

bottom portion udi t he sybstanti al | o
5174 & (S Pt o B B @ DR B e 4 R igeraped
so ad0&o We ktRid ifif e e RArIHRNSROTH ey v 1@ ons

asymmetrically | ocated key contacting portion

L1, I@zd@ 2L T(rs &6 A% R57IR Garfd /811, S /195 /156 ek nfitnt edl ptioroted
p031§5&§pq- mtgrthege Q t%ffﬁggggtg rfﬁ ”ﬁeeXgBeﬁhSHd mg%?le

ente in a end p05| ion see
rowsamxf stiid.l 5ant act the | ower nost rectangul ar, flat
bottom surface portion, e.g. Fl,along the mhole or

maj or part of the |inear key contacting portion.

On AL Ailierdand, he Hd aloRtde0 M IRGR RAdH 0nst T, 1%

will give a good support for the finger 208 upon being
(figpod ttinghdd)sefaghew h@éfeseeﬂ@d qmdamgaﬁmﬁaa:teed:cmfeescﬁond to

o PRSP TR By B ) o 0

(as ds lidstrsttreat dch ithet hes yu ppere randwricdd| f8 o .ovEs) Ofwlfellga T is
On t he ,ot her he concave bottom portions 113

held?alriLdi1 PLRIEAIFe 9 fi'o%ftlﬁ’fe % PEMEVEN i ke gui di ng

surface correspond to

In a pivotal, lowermost position of the finger 208, the finger
will normally bear with one of its vertical side surfaces
221,223 against an associlated abutment surface 219,218 in the
channel 217 of the lock, and with the other wvertical side sur-
face 223,221 or the cylindrical key contacting portion 220 ad-
jacent to the oblique surface 222, where the sloping portion,
e.g. 131b of the wave-like code pattern adjoins the flat bot-
tom portion 111. With such support from both sides, the finger
will be securely held in a well-defined fixed position in the
concavity, so that the body portion 206b of the side locking
tumbler will be correctly position with its rear recesses 209,
210 and the bridge portion 211 exactly located so as to regis-
ter with the side bar 213 (see also figs. 1-4).

In order to reduce the wear of the key and the locking tumbler
fingers 208, the concavities and the adjoining sloping por-

tions of the wave-like code pattern are preferably provided



10

15

20

25

30

a finger being positioned perpendicularly to the key

bl ade 10 (as illustrated in the key | ower row of fig.
WG 06bssre it is held in a precise, well-defi nECI/SE2006/000259
position. In a pivotal, |owegnost position of the

finger 208, the finger wll normally bear with one of
its vertical side surfaces 221,223 agai nst an

withags oehaliad hutrert $4Hfacs 4D 218 ddenhe Lhannel) 2Lk

of the lock, and with the other vertical side sur face
outex®izle] sy iiee dyilisnedi ddie Key ddmcdectlio?y [Fovet ibmvedded

' t, to.t,he.qbld rface 222, wh t he .

sur it BRAL L0 e LB U 958 W B BrklBpecer o
300 pateteerfiigad] dilnanidhea 2f)l,atvhiieth toomppdrsdson leyll_l_l-in\tf)!i'ﬁifa:al end

such suypport from.both sides, the finger w e
Portslé%hr-”&% RelC@TiTad ROMCIPE i3tdd ok &d Sheitt s Gipny R30. If

the CRGAVW tn S@ thak he kodwyipgr tinL088 of:ithe 15iyde,; ¢y
_ |l ocking tunbler will be correctly position wth its
1ts coa ESYES 0209 nt21 @R ertee thiiddge ther agre 2Bl of the

[y .| t S 1o regi s ter w-.th the side bar
cey FUREE T 8ot 9% 5 B gt Hred A e i P
fornefd .t Meweayerand tt He Ipﬁz@lﬁeligetd.lrﬂm: %rvcj‘jjdﬂgierv&r@;o%hah?f elgige at
concavj ties and_the adjoining sloping por tions of the
the oPe9f Kbecdde palr ePRartdesrdrarabing srdvisde®Aint H s with-

draweewelilad S Wifaee Y ti:en ohARadifacent 20 ithe planaleyions,
e outer side surfacegafég of the ke&ﬁbla&ejiozfﬁ#he cgrons

so thevelthed eswiifldc deporct berveld@d surdiamed toy tive neardieofre-
ot tter, _pin 3 see figs. 11 a 12)., I.C
gloncléﬁfp?ﬁ%seegla%al} %ga.(t OF, grr)ncc)ernt]ts gl (Z)L,Z 2&@&“:'1626{}1’ 125.

a cyl'indarica ion“31
portion 320 and a shaft portion 330. If the cutter pin
is inserted axially (arrow Pl, fig. 11) with its .
Moreogsteal 0p6’?3ttia&ﬁl Pn B Fag SR WS (e tiddeqpgradiion and

a soiddgrkewHiade at ghhe A it@xeogfatvieoﬁik%o'qo%eb%\éeclﬂeex% (assume
surface wil'l b e formed. However, It Is preferred to

thatavdied catcery pdhartpaadges atlong the path from the left to
the right in fig. 9), the cutter pin 300 is preferably with-

drawn gradually (arrow P2, fig. 12) when it travels upwardly
from a concavity along a sloping surfaces
135a,134a,133a,132a,131a, whereas it is gradually displaced
axially inwardly when it travels downwardly along the sloping
surfaces 135b,134b,133b,132b,131b. In this way, a gradually
changing bevelled surface, as shown in fig. 9, is obtained.
Hereby, the key contacting portion 220{ ,220r or 220s of the
finger 208 will bear smoothly on the wave-like code pattern,
with a linear contact rather than a single point contact. So
the wear will be minimized, and the life of the key and the

lock will be much longer.

The wave-like code pattern 105 of the key blade 102 will com-
prise an inner surface portion, which is perpendicular to the

plane of the key blade, and an outer bevelled surface. The in-
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the top of the lip 110, and therefore the cutter pin

is wwth drawn axially outwardly (arrow P2, fig. 12) in
W0 bse9sseyi ons, so that there will be no bevel PEHSE2006/000259

surface portion in the re ghgn o f the planar, flat

top segnents 121, 122,123, 124, 125. Moreover, to obtain

a snooth, continuous cutting operation and a snooth

ner GUYALY d.aft O W8 Waverdd ke rgode. et LBID (ASSHTR if the
that the cutter pin travels along the path fromthe
lock dfs mupwtifed iwjhth idi ffegerd) kimte afutziate giarid0oumikslers,

. f ' I ; ly. (arrow P2, fiqg. 12 .

iR b e B B ety S Pmetric

key slcopiang: isly fraoes olBS&,ndlMeﬂ&&mbﬂéiﬂﬁakaﬂi%&hﬁ,awﬂefcﬁﬁSro—
it 1s gradually displac axially inwardly en it

tataRLR, G GRRAT a&%qk e *QDpi P i FReg irgppiith the

codel 34t k33D, 7R3k, th31b £ ikt d His g6 & 197 adld] Idhgage with
changi ng bevell ed surface, as shown in fig. 9, is

the dmmgmeiir e ppritisaskef doam astdengaidraion WEkers the

pivodad gl L M0 A0 Iyt Y Youlftace

coae ern, a |l hear conta _
portriatrerof hdre asienglet qepaimti rcantaategism tde tharcodddvities

be m nim zed, and the life of the key and the | ock
and ﬁﬁFVK%éH#héﬂxﬁﬁﬁﬁ%ﬁxnﬁﬂé”ﬁhve-Iike code pattern 105 of
the key blade 102 will com prise an inner surface
portion, which is perpendicular to the plane of the
Accokslinglatie, thendudit esuem Bev aUistpd wrifcree . thEhedatingr, while

. . i i) . [ d ful, .if
bein SRR 8 M e Y AIRE A MG SR et ietoe-
ing towdiienss dhadhsdiveyd-Wildeercodd tdayrarail ng fingers

havi ng an asymmetric key contacting portion, and ot her
tunbl ers which are non-rotatable and are provided with

A mddadd | AR S RREAGING W1k Hhergde Rald &+ n®utter pin
latter, fixed fingers wll then engage wth

300" is shown in figs. 1lla and 12a. The modified cutter pin
300" includes a conical end portion 320’ and a shaft portion
3307 . The conical angle of the end portion 310’ is, in the il-
lustrated embodiment, 15° and the pin axis PA is held at a cor-
responding angle (15°) relative to a horizontal plane (perpen-
dicular to the key blade 102). In carrying out the method the
concave bottom portions of the wave-like code pattern will be
substantially horizontal, without any bevelled surface por-
tion, whereas the sloping portions will be bevelled entirely
with a corresponding angle (15°). The top code segments will be

flat and horizontal, just like the bottom portions.

The inventive code pattern and structure of the locking tum-
blers with fingers having symmetrical or asymmetrical key con-
tacting portions will facilitate the making of master keys for
lock and key systems with a number of keys having specific

code patterns. Such a system is illustrated in figs. 14-16.
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the i nner surface portions of the code pattern,

whereas the pivoting fingers will engage with the
woicendsevel | ed surface portions of the code ped€T/8E2006/000259

the region of the concavitigs and al ong the sl oping

portions. Accordingly, the cutter pin is guided al ong

the path B, while being displaced axially inwardly

Figsand L0utaNd Y5 rahongd he ySIar deRg 1o i00s 1028 Miving simi-
wave-|ike code pattern. 'A nodified (and sonmewhat

lar giogsi @la)tté’?é@dl"iﬁﬁ’t C@ﬁwtaWét@-@tst ér41p|1r42§0d431514§1hd\ﬁr5 iamd
141 ﬁ4@§'&%%alﬁqdl%%§ é@%y elﬁdsg tt%! %gggence being

cl'ddes ‘a cdni cdl portio
the pomntcagm t33F l42MuXanmpenmtla@gMaUM=dlﬂeﬁﬂuﬁqymMHUﬁic key
is, inthe il~I trated e lenent 15 an t he
CO“&F%%% PPAGA h&g zi't% (CorEeS: ) asymmet-
ric kehaldowe @ i ydAam3l, pl ane (perpen dlcular to the
key bl ade 102) In carrying out the nmethod the

concave botton1port|ons of the wave-like code pattern

Fig W'1|6| 1q%u%%tt%gl alc!o\i“rl%%r 'oﬁl%ﬂtnl%] 'ma\@terlo;j{eya@ia OlbfA%

rface portion, Wher éas oping portitons W
havﬂm@veiold@d penttireelsy Mt r14arcdr4r2els,pmdum ,dn @r(dlSr)lLl thus

0 de segnents wil,l t and hori zont.al
open] GO U6 K@ SO G A ST A \Eh GZ®
pattern and structure of the |locking tunbiers with

~ fingers having symretrical or asymretrical key con
The fdoeth 9gdodiay s tain 12 dcagidlindatte tihe rakiangish mast &e

r e f S
mOdl%a%§%g sngﬁglc cozgypa ?%r%%leUC %ggienﬁis%%%'exam_
ple,i Inotstandt edinil frsgsin M-1bekFinged b am:l rlﬁ:asﬂwmet MWThe num-

bl ades 102A and 102B havi ng sim code patterns
ber G P hnd it CFDFAS1 148 T6F T B RL e, Bnd
the HAbckbr Hhie NasRaE kel Ye IR )é\ﬂj'vflflelr eﬁ(h% BRI r of

the concavities 1421 (cooperating with a
q%ghnmgﬁqugqa%/of the fingers may be less than three, e.g.

only two, or more than three, e.g. four or five. The angles of

the pivotal end position may be different.

Also, the profile of the key may be varied in many ways and
does not have to include an undercut groove. The key blade may
have code patterns with a wave-like guiding surface one side,
as shown, or on both sides, cooperating with side locking tum-
blers arranged on both sides of the key slot. Of course, the
side code pattern (or side code patterns) may be combined with
any other code or code pattern anywhere bnvthe key blade. It
is also possible to provide symmetrical keys which can be in-
troduced in the lock with either side up, and where the code
pattern of either side has its “mirror” code pattern on the

other side.



contacting portion) and 142r (cooperating with a right
asymmet ric key contacting portion) . Fig. 16
WO k006o986523 es a correspondi ng nmaster key bl ade ROR#ER006/000259
havi ng code portions 141, 142r, 1421, 143, 144 , 145
and w Il thus open both | ocks associated with the keys
102A and 102B. The | ock and key system according to
Finalllg,i RRENti-0B8 stay e Jmdi redink BENENMAYE DY IRRSGay be
skilled in the art. For example, not all tunblers in
varigd gtk wadéd €oIbe MogcaBldancEhe iplintsére dhtsirgational pa-
I R | ers /i o) b [ t,..and . the _
e AR QW 2 G Y ¥ g com
tentunifewhdichpievet dnhdpesid ihersiof biyheeffiengerce .may be | ess
than three, e.g. only two, or nore than three, e.g.
four or five. The angles of the pivotal end position
may be different. Also, the profile of the key may be
varied in many ways and does not have to include an
under cut groove. The key bl ade may have code patterns
with a wave-1li ke guiding surface one side, as shown,
or on both sides, cooperating with side | ocking
tunbi ers arranged on both sides of the key slot. O
course, the side code pattern (or side code patterns)
may be conbined with any other code or code pattern
anywhere on the key blade. It is also possible to
provi de symmetrical keys which can be in troduced in
the lock with either side up, and where the code
pattern of either side has its "mrror" code pattern
on the other side.Finally, the cross-sectional profile
of the key blade may be varied at will, e.g. in
accordance with the international pa tent application
PCT/ SE2004/ 001312 (W NLOC et al) , the con tents of
whi ch are i nduced herein by reference. CLAI M5



1. Alock and key systemincluding | ocks of the kind
conpris ing: - a housing (204) having a cylindrica
whore/0¢gs@3) , - a cylindrical key plug (202) beCTI§E2006/000259

rotatably journalled in said3icylindrical bore, said

key plug having a longitu dinal key slot (201) and, at

a side of said key slot, a nunber of side | ocking
CLATMSIl ers (206) in a row cooperating with a side

| ocki ng means (213) for |ocking the key plug agai nst

rotation in the cylindrical bore, - at |east one of

1. saidhiSiae haeking ddamiRis 3061 SLUPds Hd B nd compris-
. cylindrical body portion (206b) being nounted Iin an
ing:associ at ed chanber (207) for el evational and

_raqtational nt _t.herein, .and, a fi.nger (2 whi ch
praoﬁioélc:sgglgt gg\rq)g erhsaellglq‘ raorﬁyslénéirt}océa&} %&rrtel 0&2%%320%) ,

-- saiyd ieldevatilonaly miveTerto eived e rfaratblagajdistnalled
the ac tion _of a force exerted along sai d_chanber

(20753 18n &Y 184md Godt &%hal STl difehP 101 (e iside longitu-
| egkdang eyl s ((2%%%] el ng causedi by, @ s%.'i\ﬁnyféy Siot, a

notion perforned by the associated finger (208

r stvatdesnalf wdvemsmckifna Hewdilderd dAKialg itrursblmrw (@Q0Merat-
bei ng l.i.m ted .between .two _an qul n osi ti.ons
colrnrggswﬁgr?diangltdge aorcg(slﬁ)éqcthe\f‘ pi@r&t‘o’jl dfedﬁfd STt key
t i dg rREerinc208)taaidn nal whHagKeysi(ikeQ) wfrd he kind
conprising: - a longitudinally extending key bl ade

T (B02)teASkhicdR o iSTSET sl D Neaitd I§ o2 q@ogompri-
ggﬁé Sg%éﬁggggg%%gfkﬁ§§?%§”§?§§F;?£e 8&%%§f&%8£3%§)é%1in
an associated chamber (207) for elevational and rota-
tional movement therein, and a finger (208) which pro-

jects transversely from said body portion (206b),

- said elevational movement being performed against the ac-
tion of a force exerted along said chamber (207), and

- saild rotational movement of the side locking tumblers
(206) being caused by a pivotal motion performed by the
associated finger (208), the rotational movement of the
side locking tumbler (206) being limited between two an-
gular end positions corresponding to a respective pivotal
end position of the finger (208),

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 (202)
of an associated lock (200),

- said key blade (102) having at a side (110s) thereof a
side code pattern (105) which forms a wave-like guiding
surface including a ramp portion (106) at the free end

portion (107) of the key blade,
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side code pattern (105) which fornms a wave-|ike
gui di ng surface including a ranp portion (106) at the

w0 e@e/ogssds portion (107) of the key bl ade, - sai BICT/SE2006/000259
wave- | i ke guiding surface (405) engaging with said
finger (208) of said at |east one side |ocking tunbler
(206) and making the finger follow said wave-Iike

—-ggbgungasatﬁaﬁg,gulamﬁ?ssd@fb@@klmgs§uahbgglﬁ§0@hth said
bei ng caused to nove elevationally while being acted

uééﬁ9§y 4aPd) f efceaidnatt heapitnger €208) lBekagacausbder
t
gg%yOEngegﬁgﬁggekﬁéoggﬁge%'%bﬁleVggﬁh &9%% 1823 guiding

in sertedintot
sbutfacharacterized in that said transversely

- DE R Roc el LAbaay el uhelho Bulah ForRraR

(aQébhtm@Mamgytwﬁlgapgéhhg sicgedsupbacey 6424, %%%ke, and
| ocated at a nutual distance bei ng substantiall

sivhel Einggin (EAG) db@#aﬁcéaﬁéﬁﬂeéﬁ PwHOhs §oeenpyg, 1nto spe-

- 19 h 7 ;
otondi e Prom Bara ransT of "ehatber 07} "fo 84 SRdy
sbett@ﬂOlhtos@haskEg ehabl,e a plvotlng notion of the

finger, id two end positi
char g eE 2h 0 LD PR A g e o R S8 0T Cha i Y
fingkey Q@@)t@%tbagdpattu@as&ZQ%@ s202. Qo kMibCRu®1er (206)

dlsplace (d) , inacircunferential or transversa

inclygfdeéction, relative to a cen tral pl ane (O extending

- oS he T, 5.0 ok SaLE adcal had,
(221(,208Db) lokattke Bitngemptual dlstance being substantially
smaller than the distance between two associated, opposite
surfaces (218,219) in a channel (217) extending from said
tumbler chamber (207) to said key slot (201), so as to enable
a pivoting motion of the finger (208) between said two pivotal
end positions, and

- an asymmetrical free end portion (208e) having a key con-
tacting portion (202r;202f ) which is displaced (d), in a
circumferential or transversal direction, relative to a cen-
tral plane (C) extending through the central axis (A) of said
cylindrical body portion (206b) and centrally through said
base portion (208b) of the finger,

~ whereby the location of saild key contacting portion
(202r;202f ) is superposed by way of a specific pivotal posi-
tion of said finger (208) and a specific asymmetric displace-
ment of said key contacting portion, and the number of pos-

sible code combinations is consequently further increased.

2. A lock for use in a lock and key system as defined in claim

1, the lock (200) having at least one elevationally and ro-
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whereby the | ocation of said key contacting portion
(202r; 202 ) is superposed by way of a specific pivotal
w@ome/09s6eh of said finger (208) and a speci fi cPCT/SE2006/000259
asymmetric displace nent ofyssaid key contacting
portion, and the nunber of possible code conbinations
is consequently further increased. 2 . A lock for use
tatabmyamBQQKlénglﬁéyl%ﬁ%ﬁﬁg‘@ﬁmQQEEnQQO%W %H@h”blcylﬁhﬁrlcal
| ock (200) having at | east one elevationally and
bodyr ppatabhy (ROVRDI endi detkrasRiAagsedvbbep]e20érawiihogr
yl | d 6 ver sel _
(2083 3L, FEhgRa K05k, 8 o0 8 BprETtn® (20BRTVELEE Yuo ovpo
sitepseiticonufZa8kk wuam LRe ) ompoaseﬂeasldem&huﬁacésstance be-

1,223) cated tu di stance bein
ing éH% Fan?&a#ﬁy §W& Fﬁgﬁ ?h@ distance ESF&@@H g asso-
Clat@asoogb@%@@e %ﬁ@@%bb@ 3unbaces)(24842%9hnha)a Qﬂann%&ten-

17) exten ding from said tunbler chanmber (20
dlngsﬁramkéylﬁlépm@g©r)cha@beas 287én§@|éaadpkeatﬁﬁgt (201)

0 h I, 2 t wee ai a
so ag bboBnabitne, AN e aR e OOkt ParnPr carahy JarRyopetveen
sald(EQSGplhatﬁﬂgeadk@ps&@ﬂbaetlagdpahtaGWm@EQEﬁpEQZErke end
which is displaced, in a circunferential or
port{pand¢8Bsal haviag gi 5RY FER&ELFE ngo PRTESRRT 4R OgIrand2s )
G _e [ t hr. u h th [ A f sai Lin c

it o A SO P LoT (208 Sard CENEFEFFS el Shoh e EEqpias direc-
tionpokkilaf iF2080) aOfcehheaﬁ_l pgene 30) Axltecki iasg defrbqu ithe

claim2 , wherein said two opposite side surfac
axis 48] 933337 FW%lpﬂﬁééﬁlb§§QYpBPFF6ﬁn(é@@@P aPBA centrally

throéBESE%EH'%|@% ¥ertli6al (2084n) Brl @&k a3 defined in

clfaim3 , wherein said tmo opp03|te sidé surfaces
(221 223) on t he flnger base portion are sub
aII at 5 ock as.defi.ned _i. n
ﬁ ngpeﬁg géﬁén& whereln sal% % 2 OppOSlte

side surfaces (221,223) on the finger base portion (208b) are

substantially vertical.

4. A lock as defined in claim 3, wherein said two opposite
side surfaces (221,223) on the finger base portion are sub-

stantially flat.

5. A lock as defined in any of claims 2-4, wherein said two
assoclated, opposite surfaces (218,219) in said channel (217)
constitute abutment surfaces for defining the pivotal end po-

sitions of said finger (208).

6. A lock as defined in any of claims 2-5, wherein said key
contacting portion (220r;220f ) is formed by a rounded surface

portion located asymmetrically between said two side surfaces

(221,223) of said finger (208).
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associ ated, opposite surfaces (218,219) in said

channel (217) constitute abutnent surfaces for
wa@ledobn98sgs t he pi votal end po sitions of said fPCIEE2006/000259

(208) . 6 . Alock as defingg in any of clainms 2-5,

wherein said key contacting portion (220/ 220 ) is

formed by a rounded surface portion |ocated

7. nasyBReLEl eaklivchetiveenasal d,t waeskda suiliae@%nded key con-
(221, 223) of said finger (208) 7 . Alock as defined

tactungcpamnusn (@ﬁ@meﬁﬂ0§a}dl$oumhemdkeqabbﬂ tacvedgaround an
tion (22O I|n curved around

axis Hhéﬁps rsbli?s@nét&ﬁétlé(ni’?gi??? bSPgé‘ﬁdlté’ulsé‘r‘-dt Gedairgl axis

(n) 6gnkEal é§&§nﬁéhc%ﬁ %@ug gﬁ&t&@hlqebaquy portion
(206b) . A | ock ined in claim7 , wherein

sai d cylindrlcally curved key contacting portlon

8. A(ggg& é%od%fqa% a %&%gmp% Cgke¥%aﬁr%aq ndgégally

especialTy ckas i ne

curv@aykey Eeat@b%u%@-@mﬁtlwher@Q@rsea@ﬂrQUHggdakexdlus of cur-
contacting portion (220r; 224 ) adjolns, on one

vatutcean$veér dalk @l&enmheﬁ@@ﬁcleﬂéYOﬁbgaﬁdOo@p@@tte si de
surfaces (221) and, on the other transversal side
t hereof, an obliquely extending surface portion (222),
9. AwhbeR kB Heéfinadi dimsniyhefother conens223)8 ,0fwhsdied nt Waiid
opposite side surfaces. 10. A lock as defined in claim
roungled Weer @:ont@a:ltdn@blpoqmw dx 20endi2hd %uaﬂa@en(szzgyl one

0 - 140 rel atjve to, ai
tranglRESed FALE (SRHSOhr1 O PECReag FEFORATY iah g Les
(2219Wwhanei, nothh@b&M aGlindgepeklli 60 de22Werd2F,) £XtopNdsuely
unlforn1y along the |l ower side of said flnger (208) in
extepgaianl eV e ceaiRP Iiefty dl22g) andhieh ingFurmpaqgeng $he

oth ?efoh%e ol )2y Qng Of v&l B 3Ll ildie 4ok hav ing at
“least gne quM%er SI é@ﬁkg tunbl er (206) provided

10. A lock as defined in claim 9, wherein said obligquely ex-
tending surface (222) forms an angle of 130 - 140° relative to

said adjoining side surface (223).

11. A lock as defined in claim 10, wherein the key contacting
portion (220r;220f ) extends uniformly along the lower side of
sald finger (208) in parallel to said central plane (C).

12. A lock as defined in any one of claims 2-~11, the lock hav-
ing at least one further side locking tumbler (206) provided
with a projecting finger having at its free end portion an
asymmetrically located key contacting portion (220f ), which is
displaced in the opposite direction as compared to the asym-
metrically located key contacting portion (220r) of the first-

mentioned side locking tumbler.



10

15

20

25

30

with a projecting finger having at its free end

portion an asymmetrically | ocated key contacting
w@eobioess73 220. 0 ), which is displaced in the opEDSE2086/000259

direction as conpared to the asymetrically | ocated

key contacting portion (220r) of the firstnentioned

side locking tunbler.13. A lock as defined in any one

13. nf1etni 88 definevhenebfyabher 6tatablimsspdell ogkiefgin all
tunbl ers (206) have flngers 82083 wth key contactlng _
rOtaﬁéP%?oﬁészééFleEOthB PRE dFSp aééaeuﬁlpﬁ@r§aﬁ808 with

dir 14. . A |l qc d ed Im
cey SRR L RRr PR st ordadp2Bre rher TS ORRENE e Gt erre
same(d96xctSoprovided with a finger having a rounded key
contacting portion (220s) which is | ocated
symmetrically between said two vertical side surfaces

2 d 0 ngt 2
v hoBReRTEE datnod B rrKarear Thoay ner ¢ an (0GRS End"
leasa bnanstbesebydprdpektnggtumb&etlm@06|ngerp¢z®8ﬁed with a

an asymmetric II ocated ke nt act,i
Eing Dy PR OA B2 B0r POBHeR ede CHOTHEA F bR LoR. (PARm ghich is
locatdd & mmét%@%a@l@obeWMbEnasEEM bliad@etrtQ2h1f @i des@uirfaces
a lock and key systemas defined in claiml1l , the

(221wé¥é) i ke code pattern (105) of the key blade having
at | east one code portion (104) which is |ocated and
shaped so as to accommopdate the asymret rically

15. Rosatledlkexicgntactbiley @aobtiofof22000cR20 incdfucting a cy-

. free_end portion (208e). of t pivoting finger (208),
1indg 85 1oPaTr BRIt dabER) Eo067 b S e SeaT s RN
pivo‘ﬁ@hge f&h%etsew Z(OBQO)ialvin?e bRgashaeeted dante ke aeek ke
(200) . 17. A key as defined in claim 16, wherein salg
conteotléngapbernon (220r;220f ), as defined in any of claims 2-

14.

16. A key (100) with a key blade (102) for use in a lock and
key system as defined in claim 1, the wave-like code pattern
(105) of the key blade having at least one code portion (104)
which is located and shaped so as to accommodate the asymmet-
rically located key contacting portion (220r;220f ) of the free
end portion (208e) of the pivoting finger (208) of a side
locking tumbler (206) of an associated lock, while the key
(100) is being inserted into the lock (200).

17. A key as defined in claim 16, wherein saild code pattern
(105) has at least one code portion (L1-L7;R1-R7) which is su-
perposed by a specific pivotal position of said finger (208)

of an associated side locking tumbler (206) and a specific
displacement (d) of said key contacting portion (2204 ;220r) at

said finger.
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(105) has at |east one code portion (L1-L7;Rl-R7)
which is su perposed by a specific pivotal position of
wa@ 200d/0986mper (208) of an associ ated si de | ocki PQI/SE2006/000259
tunbl er (206) and a specifixg di spl acenent (d) of said
key contacting portion (220 ;220r) at said finger.18.
A key as defined in claim1l7, wherein said at |east
one code portion includes a concave surface bottom
ortion (111- 115) and adjoining sl oping portions
18. ﬁléqa,ais@ﬁf;nﬁésénlgéa}m.119.w ekeylas2def phedepat one

code?%?#ﬂléﬁ’iﬂﬁﬁhaég aahenesv%eéakfge@ Beg@oﬂobBEQTon (111-

udes a substantially flat top code segnen

115) (apd- a@5pihodogt edoptngnpappérneodé3leyéBlb26. 1ASkRey3ak) -
defined in claim18 or 19, wherein said concave
surface bottom portion (111) is extended in the

19. horei/t ugi aakidiereehi enadh $ai dwkeyehhadai@l@?) leadt. oAe
key as defined in any of clains_18-20, wherein said

codecBREAVENstiPFabECHoPt SHPBORPFOALEL Y11} aka&OR code segment

(12154¥bs}anbiakky neckan,gubar -6@efigyeation (Fli),
adj oining snoothly to an associ ated one of said

sl oping portions (131a, 131b). 22. A key as defined in

ny one of, cl.ai .16-21, sai,d key.bla havi ng.an
20. BoKel " BagaepiReron Tt 61 TpPodPdPho a 1 IPERER leaded concave
surfpakt BEAt6HOPbrii23. (Alkeyiasedethnded in &ny 0B@gAtudinal
~clainms 16-22, wherein said wave-|ike code pattern
direphépndes ewécadeycertdeodéObortions (142.0 , 142r)
corresponding to two specific code portions (142.0
;142r) . 24 . A lock and key system conprising at
21. Reasty emededynas! de tinmedfi nl23msi A6Hadi, nghereanberidf con-

keys .(102A 102B) w th wavelike,caode patterns.incl udin _
caveSBéEF%FS @8%%05% Pf%ﬁgncéﬁbg) has  a su%s%an%laﬁiy rec%an
gular configuration (Fl), adjoining smoothly to an associated

one of said sloping portions (131la,131b).

22. A key as defined in any one of claims 16-21, said key
blade having an upper edge portion for providing a further
code pattern (103).

ﬁ .
23. A key as defined in any one of claims 16-22, wherein said

wave~like code pattern includes two adjacent code portions
(1424 ,142r) corresponding to two specific code portions

(1422 ;142x).

24. A lock and key system comprising at least one key as de-
fined in 23, including a number of keys (102A,102B) with wave-
like code patterns including specific code portions corre-
sponding to said specific, asymmetrically located key contac-
ting portions (2204 ;220r) of a tumbler finger (208), and at

least one master key (102AB) having a wave-like code pattern
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sponding to said specific, asymetrically | ocated key
contac ting portions (220.0 ;220r) of a tunbler finger

W@ 208)p986zhd at | east one master key (102AB) haRCTIGE206/000259
wave- | i ke code patterninclydi ng two adj acent code
portions (142 ,142r) corresponding to at |east two of
said specific code portions. 25. A nethod of

1nclH§ﬂH&ag%HrbﬁgaéeK%YC€B§d§o§§18§E|mﬁdzwn anyr fcéf@éspondlng
[ai s -247 wherein a cutter pin (30 03 is brought to

to atoléamtatpatbf(Bpldsseatnﬁhbyccdﬁrespomdnﬁg to said
wave-|i ke code pattern, said nethod being c har ac
t eri sedinthat said cutter pin is brought along

25. ﬁametﬁ@aho&BmameactbelﬁgtbekeplBla&eSaQedeglned in any of
mai ntai ned in a plane which is substanti al

the Séﬁbfﬁdﬂéupév w@eﬁﬁén|éngutﬁarnapnd|ﬁ@@tuéﬁ Preoshtofo
foll%g ?%ER §g§ g%@%htﬁeasg Eagrgegeﬁ&gﬁgoggoggggr&59@ ~like

one conhcavi
codem@aétbmhe cedd m&thednbeiﬁﬁ) cshf er med by tgei di ngstked 1in

cutt n a on c tilinear path ortion
that( B3 fpoREf el BiHe 1PegtaHSbE SaPATCGAEA FEFD URd: iR the
cutté@'glﬁoaﬁﬁﬁeb@beOﬁb@Q&bhﬁédWhh|apobM@ewﬁlﬁubls substan-
stantially rectangular, flat surface portion

tial{p1pEEPRBYicuer AomshRodoasigeringd dhreckiian2g110s) of
the W@§f3hgd aggoévtgggdp&ﬂe(gggfggglg%k%%§§$%r%qghca' end

a sha erein the
(111aXﬂ§ (P8) off sai deeutt enepiconicsvidiyn ofaiseed wava-like code

di rection hei inclinedr Iatl to | ongi.t udi
pat g Brd AR cR o1 S OpEGer, G0N b0 188 §URLs ThPidet1g80he Tec-
tlllh@a&ogakhl@br$QbEaQ@1p@QtB@msl@tt&@l&e@@bhomfp@@huO@@ncav—
and obliquely outwardly facing sloping portions. 27. A
ity, nehRegbas s@dll wedciay ec PaitiveRs Powkérai Widdi d nediudsr apisib-

searkBEL SR 2 SHANUL) Soh AL BORLLOD A0 19 sanked.

coni cal portion
26. A method as defined in claim 25, wherein said cutter pin
(300’) includes a conical end portion (320’) and a shaft
(330’ ) and wherein the axis (PA) of said cutter pin is main-
tained in a direction being inclined relative to a longitudi-
nal plane which is perpendicular to said key blade, so as to

form flat surface portions at said bottom portions and

obliquely outwardly facing sloping portions.

27. A method as defined in claim 25, wherein said cutter pin
includes a cylindrical end portion (310), a conical portion
320) and a shaft portion (330), wherein said conical portion
is used to form a bevelled surface portion (131la,131lb -
135a,135b) along at least sald concave bottom portions (111- .

115) and adjoining sloping portions.
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Is used to forma bevelled surface portion (131a, 131b
- 135a, 135b) along at |east said concave bottom
wW@eoobioessss (111- 115) and adj oi ni ng sl opi ng porPCDEE2026000259

A nmethod as defined in clai® 27, wherein the axis of
the cutter pinis maintained in a direction which is
substantially perpendicular to the side surface (110s)

28. of mehaokiey sbloadd net02h c129m ATnetihededs defd R&dsi BE the
claim 28, wherein said cutter pin is gradual

Cutt&FsBP&cé& Q%%QQ%}W%%MéPdPyd&ﬁ&¢6&9%aﬁ%ﬂfh(Pﬁ sppptangially

perpaaaabheﬂaxt ed ft@lea@l%et Qui-rg ceut thro 9 RS 1RQ B3R
forma gradual ly narrow ng beve | ed surface portion

(102¢xt endi ng al ong each sloping portion (131a, 131b -
135a, 135b) from said concave bottom portion (111-115)
up to an adjacent top code segnent (121-125)

29. A method as defined in claim 28, wherein said cutter pin

is gradually displaced axially inwardly and outwardly (P1,P2),
in parallel to the axis to the cutter pin axis, so as to form
a gradually narrowing bevelled surface portion extending along
each sioping portion (13la,131b - 135a,135b) from”said concave
bottom portion (111-115) up to an adjacent top code segment
(121-125) .



