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21 March 2007 WO 2005/ 028789 PCT/ SE2004/ 0013125y r.f4 2007
| ock and key systemwi th extra code conbi nati ons
FI ELD OF THE | NVENTI ON The present invention rel ates

igh security lock and key 5 syste

woz?“%c“%é%sed nunber of code conbi nati ons. TE%%%}EQ“%??E%S
of the kind where the blage of the key has a wave-like
gui ding surface at the side of the key bl ade which,
upon in- sertion into an associ ated | ock having a
rotaﬁable key plug, engages with one or nore side
| o8k tRG%t BRI ka¥s S¥SEFRr Bt Fih exitTFanicrtie acaikiad tdokisng
mechani sm for | ocking the key plug against rotation.
Such | ock and key systens are generally known from

FIELDG |oF DEEHENENTION 756, 177 and 5, 715, 717 (both in the

Th R~ ef 4 W den).. The invention also relates (o a
© q%%y ggdlgy %%%4% gg%aggssEﬁﬂ% hlgﬁdS?SuEﬁFX(ﬁﬂ?kaénaukfﬁ
systemowigbean nisucasadsyshear dbredpatbibinaions.t Me sys-

r ese l ock, and key. systemincludes |ocks of the,
tem 1 ©F g%?r‘p]ﬂ%c} ﬁ‘é‘:"ﬂrﬁo‘\f@e ab#cﬁ}jsic’%gtﬁavk?ﬁg has\ Wager&hke
guidibgr enrface it ithar btat ey wkeybeifge WAL on in-

journalled in said IindricaF bore, said key plug

. .0 C
sertigh iAG° A1 GiRFFuaFAdl 10ey hastiag antotaiabiesikes blugai d

engagk8YwstRlond JHURBSE QidéiIB%kihgc%ﬁﬂﬁﬁéfﬂugﬁgg rkgiﬁ row
) cooperating with a side |ocking 25 neans r I'oc ?ng
with ghaigdeylegkigdagarhiarisotiay dacking hehe dwyi pdnpcagainst
tatbohe, sgoit 0 Sl l.de | ocki unbl ers
rore havi nsgu%l? %Jrcg‘ﬁéé‘érgéfg ypr 0] g’c }:%gg%?enrgaé:l%ag%oﬁgi %ﬁom
the Ufppatenrts i, 356, 233 omiditied 16hanbe(bdir iel evat henal ofnb

Widén?n(;tational nmove- 30 neet therein, - said el evationa
pvenent bei ng perforned agai nst the ac-

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 béing 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 againsf rotation in the
cylindrical bore,

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

~ said eievational movement being performed against the ac-

tion of a force exerted along said chamber, and
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tion of a force exerted al ong said chanber, and
------- -- - - ---- 21 March 2007 WO 2005/028
PCT/ SE2004/ 001312 2 said.rotational novenent of the

' ocking tunbler corresponding to t i at ed
‘w02§Fﬂ§g¥ performng a pi- votal notion, thggpg%%@ﬁ%ﬁ%%
movenent of the side locking tunbler being linited
" between two angul ar posi%ions cor 5 responding to a
respective pivotal end position of the finger, and
keys of the kind conprising: - a |longitudinally
- exitcenditagikeyl hadmennhpEhthe sigsedpghbing FWYedaid
key slot of the key plug. ; Ci , Q -
SRR Ibhg b e Ao i e LARRICLRE B0k e ol
soe abtsah( key idwadeocdel i mettmemiaod] gheyskde locking
longitudinally, extending shelf surface j ' L
1F“éi%fg'terp RELRA iF“Jr’?ﬁdetb@FW%ﬁ? e by IE g epgég%f%aét t% o ?n
FellpdniiQgsS @bda MBE fd Ali ver pgvoials@nass ppeitbomet the
wave-|i ke guiding surface inclu 15 ding a ranp surface
Pporadon at the free end portion of the key bl ade, -

and $g%g(%@¥$%lkgﬁdgégﬁgﬂy;fgggface_engaging wth said
I'nger of said at 1east one side |ocking,tupbler %ﬂd
- askingltudénal yt exténsiingwkey; ol adtre MLEE 48 HRFRETA0C
sur f ace, Ll e [ I i taymalser ci stemviedtk,
%?%%éf?ﬁ%ggpységgi%égj%hggya%%%%ﬁgzﬁ'sqfd ?orce and
- bhed fileygenabei hgviepsedite paveorialsingoiaysabefhfeehde
sai d pivotal .end position ; '
PhsE1% elyn%%aaﬁegﬁé eéjlo 8?) ?qa\-f\gg}giﬁd\lw \%aéglgﬁggégﬁid%ng
SiE &Rl d (rjé@ﬂeu..@ihﬁﬂrﬂ%cd,egﬁlﬁfhnﬁs &5 Jséa:f podeipbly o
associ ated with said side |ocking it ler. ;an I di ng
ERBTRIRILEY RePddf, Crfodattpry oot (T Eha e ORI AY

region so as to form a wave-like guiding surface inclu-

ding a ramp surface portion at the free end portion 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
blade 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
seleéted one of a predetermined number of vertical code.

-levels and at a-selécted one of a predetermined.numbgr-of

7%IQMarch 2007




10

15

20

25

30

inserting the key blade into the key slot, |nt02fm4mch2007
specific position causing the | ocking tunble
all ow said side |ocking neans to rel ease the key pl ug
ve to said 30 housing, said at |ea
WOZ?:”?&’?’%om on being located at a select egég%éeﬁmﬁ)b%%
predet erm ned nunber of yertical code l|evels and at a
sel ected one of a predeterm ned nunber of 21 March
2007 WD 2005/ 028789 PCT/ SE2004/ 001312 3 Iongitudina
positions corresponding to a specific |vo%e
1m$tudbnabfp®ﬁitdmﬁng@¥re%@@%m VBRI 5
Juch nogg %ﬁ_ ystems of the kind knomn fromthe
F’i% one patents (Bo Wden) provide a high
| evel of secu- rity as conpared to conventiona
syste ' 5 table tunblers and pivoting
BACKG reat nunber of code conbinations

such Xk Bedaﬁeyemes:t rang £t tiee | ool kawoeny Ergn dilid agVe 10
to pick or u at.

The t |
et 1o BROPaF AR T heliCo P 1GPBL S EE dohd Fighr peng o sebaLlY

rity & @¢abhesa! £ @Nebriviehet 8hal COfE GBS thutbnet ara:dtiaipden
rominspection through the key sl ot §§5¥‘%feb
tumbl@xﬂwan@upaVO%b@Eiﬁé§eFFoF§e%%Hho@'ﬁeeae YR ned Prom

combll#auc%. n%béﬁﬁvbé‘gaéﬂl%v‘éey ShOlr 1Y 10¢aiR Byeseasy ng fEicube
nger positions wth a tool. The side code portlogie

to pn.@lf drheandpelat&e The dimglery fase O(“ééfrrﬁart:ﬁtle]g I8
in th% llg?;?tggmm t%ﬂéﬁ@ c8§ré€€ éfﬁ%é%f%%%lOEn&rﬁhﬁHﬂél

kéy are each constituted b concavity

code p@ﬁfﬁﬂbQSZQrpohiddnn Kammngn$pwﬁtﬂnnthp9uggogpemfegurface
portions adj

moot hly O | .
slot. STharatigeeot he s EfﬁﬁiﬁEaCO%%t‘£¥u??b€e8§%?§?gﬁ2%fan
termllk?@d | Bt st oBsatiniiey tak pepdelar ormened Rerigrneding

level s at the side of the key bl ade. More spe-
the finger positions with a toecl..

The side code 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-invelve
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cifically, it follows that the highest vertical 5| gigln 2007

for the 25 side code portions will be |ocated at
vertical |level which is sonmewhat |ower than the

wozbh%f‘sﬁf@s’t part of the side materi al reg%gﬂsﬂa&gﬂglﬁfe
0

wave-|i ke guiding surface is cut, so as

accommpdat e the vertlcal4exten3|on of the adj oining
sloping portions. A typrcal prior art key of this

kind is shown in 30 fig. 28. The possible nunber of

side code portions associated with a artic sj de
di ffetemkiqugbinablers fafr pareég@@ﬂm%tvl%@lr:g%oﬁf aﬂ?&r &h

numbe%gg% 1%98?14 SDO% 1 %ésggo%a[%q%%lgo%héhéifﬁ ent

i At ons— 0 etern1ned vertical levels, and a
1ock1m@nbﬂﬂﬂmt Immgatmgnmaﬂ pyst@mon@ﬂﬂw hapaPeem i t he

comme b8 J:2CKEG, LUMICl. | Bn8 LUREAloeSKThEmt uli i has

usé many years, the nunber of
five $ideaddiribar «50|§1>5 d‘eln\teaaw h@@bttacbrtumblgm centrally

| ocated tunblers e
cooperRE Kby Tads) Soette S O hler 131 HaGhDn. hE PR
materﬂ@yefédﬂeﬁ OWhét& o1 riaaee 1 Oke Squltisd i nlgj EumﬁgcesonLﬂldﬂ
he side of the key bl ade, has | at i ver
blttlhﬁl Fhtetperpehei tifematy the KRE k?]cﬁ'fgﬁ’ Eﬁngl lc‘{eil n
smalloﬂﬁgébﬁlh?e§§¥n§iéﬁﬁarl wehtas f%ﬁ&ﬂtd&aﬂamﬂnifﬁmmﬂon of
h Ther ef or onl I|n1ted nunper
the keg;]?lm / @uehsa%a':rbqs@ 2a@c@ﬁ1%@%ﬂ% At elﬁ‘i:]%%?’ly
ere t e
Thereggf?1cd} 2 %gg%€6% |eveqlBko%ggaﬁﬁ??q%§§%brﬁiﬁégﬁ
accom?ﬁdaﬂ.edﬁﬁmﬁhe( BLO48Ly rcurfefs)reni:ea‘pm ihedwgenc di EEpERTEd
romthe 15 _bot on1ed e of e
codesg F‘Fe?%lfﬁﬁcé’lléa et pelr a| R’ tg éello grlé?t :%08?&05%?13/%5)
and 1P20 sht{®W4ef ihbRedi Nosspektihelns sociatleded deom the

| ocking tunmbler. _In the enbodi nent used hitherto,
bottomhepge Mfe o k¢¥rP1238- | evel s 20 corresponding to each

pi votal end position of the finger (at a

such differentiated levels pertain to a particular pivotal po-
sition of the finger of the assoclated side locking tumbler.
Tn 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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pi votal angle of +15 and -15), and two further hengk$ 2007

corre- sponding to an internedi ate pivotal position

(at a pivotal angle of 0), each being slightly higher

than the first-nen- tioned I evels, viz. 0.90 mm (0. 036

i nches) and 1.50 mm (0. 060 25 inches), respectively.

The reason why the vertical levels of the code

a h pi a onewha her

Aoy o E gk "ERer D ey arar o ERa Bot PP R ang: 8% E0Ehate
aboviee dhkref erensexoposutbak db&bancelbetmeen t he

gd'acent pi votal posi- tiogns is too spmall to give a

HP|§08FfP8FEﬁPB§ta& Hd8TTRE SOTBLFfer bRERLBoCORERSPON-

gr@ghgrt@hsnpab@tg@rghaabogﬁﬁgbnaétM¢hboas the
| ongi tudi nal position are different. 21 March 2007 5

'Ac@@@dpﬁgﬁypoﬁﬁﬁoéachtsddéfﬁﬁehtngerUanérlemelhe
bI d -
CXBLEohatEy LhCkeGReB, 31 ROSSL bl SRUEE 1%,

t wo e" por srent
corarespon- ding to a pivotal end position at +15 5 -

two code gortlons at different_vertical |evels
CoFF8sBBhaFAESt 8t dbﬁ§8fsptenalb%QF%YOhlgber1%erthﬂ@l

tm@eﬁ@lh'@8§r@5pghﬁiﬁ?eﬁé af! LgbLtlyehi gher Y@éﬁéfa$051tlon,
| evel s correspondin 0 an Internedi ate plvota

makaagu@uéﬂtallgfnakxngoasmbialcodesparpo@3$bf@rc©@@h 81de

| ogck I
LocREEBLEUBL0E SPCD, 21081 SEL A0 DL 1 BBl Al o

be desirable to even further increase this relatively
high nunmper of _conbi nations. However, the dinen 15
Of cPBRESof 1t HECREYsPEr de gt BAP1 S %@a%ﬂ%@dﬁ&%ah%ﬁdl%wg%ase this

rela€apted BQ%?eﬁuﬁﬁéegofaea$@£ﬁg£isﬁg b bd £S- tﬁ% » d fhien -

~only possibilitiesT seemto be to either pack
SlOV§r©fcbhelbQE$saceogeeatbge$hemdar@mme® awd| gl seanddpoed to

exi 32h5 oSS Thitieerc Cheh: fackStr | Bel < Trbo g bt ities
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, example embodiments of the present
invention seek 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
combihations, while preserving the overall dimensions of the
locks and the keys of the system. The example embodiments seek
to enable a highly controlled manufacture of keys and key
blanks, so that the users of the lock and key system can .

remain confident that a




20 nore than three different pivotal p03|t|ons,zyﬁué%h2007
i s however also not possible because of the very
smal |l |ongitudinal dif- ferences that would foll ow
fromsuch a nodification. OBJECT OF THE | NVENTI ON 25
Agai nst this background,, exanpl e enbodi nents of the
present invention seekeio provi de an even hi gher
security against copying the key or picking the Iock,
partloandrt Re PIrioy ivge gae | HeK ARdot KQY S48l N Mg ARe8V
her nunber of possible code conbinations, whi
unaUtWSFggg?VQ?ﬁfQHﬁe overal | di nensions of the 30 | ocks and
the keys of the system The exanpl e enbodi ments seek

n y controll ed manufacture of keys and
somvRyoof ﬁ%EQ B hat the users of the |ock and key
In acc@ysaeoeoamj1meﬁmrmten@kbde@f1ﬂhapras€ﬂthhﬁ@ht28@7 6
r ke u ue and canno e readily
nere 33 HEGIER By oA lth APy <26 156t SORLU Sy
kind cpmlp’Ei\ﬁ'iI@:l Ianhausmgllarwe'anwetma,ifnkimta:asmﬂcet, af the
cylindBi B3Ny MMBY bOMhg 1REEE:T P RIQULAPY, 3 4 QBkqand key

systemin i ng CKs o conprising: a
cylindgéosl rigprisavisagd akew lplndr hewinder épnai twdilniadd kegadldtey

and, a@l NOs el NG ggggt%}l %159”5‘%“?30]:' De %Cge l%)élkl ndri cal

bore, said havi ng a ngit nal key | ot
tumblezpdin & r@WspG@P@fatslaugde‘ely slsdde dopkiaremeshs sfae

1ock1nP0€%érﬁky b@ﬂ@'éﬁé&dé& AL OWN G0 BeEﬁgl fMdEQCQlS6é¥%

ocki ng "‘neans for ocking t key plug agal nst
at leapprong o |Sﬁ1ﬂh@l<t%/|h0ﬁain@aﬂum@dﬁés haindeast one of

transvgﬁééilys|Eﬁ%j|e@€_|kﬂ1@gf1nﬁ@l £hP kﬂﬂ\ﬁ' nﬁo@ntéc{ apsygrsely
projecting finger and being mounted in an associ at ed

assmeﬁ%.%}a@@r EPe\tTVaR AP o at f biria InBeERBMmM L

thereihes£id e 18k €i &ALV Aok 0R&ht FRUSGEPL r BSHNG Hﬁéiﬁgﬂn%ie
agai nst the action _of a force exerted al ong sa
action %En%éQQrcgnax%%ﬁqp aleng said chamber, and sai

rotational movement of the side locking tumbler corresponding
to the associated finger performing a pivotal motion, the
rotational movement of the side locking tumbler being limited
between two angular positions corresponding to a respective
pivotal end position of the finger, and including keys of the
kind comprising: a longitudinally extending key blade, which is
insertable into said key slot of the key plug of an associated
: lock, sald 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
interrupted by a side code pattern cut into said material
region so as to form a wave-like guiding surface including a
ramp surface portion at the free end portion of the key blade,
~saild 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

tunbler is moved elevationally against the action of said force




rotational novenment of the side |ocking tunblery; pmarch 2007

corresponding to the associated finger performng a

pivotal notion, the rotational novenent of the side

| ocki ng tunbler being limted between two angul ar

positions corresponding;to a respective pivotal end

position of the finger, and including keys of the

kind conprising: a longitudinally extending key bl ade,
and thwhifmgéxs beilngediah&lﬁce tbnpDveaisd deayys|mitweknt hei key

.associ.ate | ock, id, ke bladg havi n a
ey

pivotall i Hadt BRE0 Ghsn e Breuie of tnarae
key sldEf|$Exﬁ.wpmmFﬂige mmlalh@rgpﬁﬂaMenahtyudxﬁgteﬂdléqsﬂsbabf
side cBHEIAGEMLERaL Bl LEBSI AN BhAL ool oL LPLad v 2

ern cut 0 sali eri
gUldlngoth©rfmngeanEﬁiadée gpomlfqﬁkyuuhaezm1ngﬂthd|hgyzblaﬁanp

into tgg;%é;fesmrtm@o at ;ggig{uﬁegnlo%qqlegfégu%qn ftﬁ@elokc%{lﬁ

sai d wave- | surface e
tumblesate flilvyepadd sighi doakineastnsneo s:rcd@tlloeklng t unbl er

releas@nghmw%?erg%%% téogal %whéag_@n vs%ld' ke gy gl ng

surface e side I ng . tu IS nNbve
one sigdeesedd eeakiyn mnﬁs@ow]*eeoh@tu @nsﬁe@addomr@fé .. 21

predeté@ﬁ%dzgg%beﬁao@%rkbgaf | RGN lQ@éfQ a‘h@uﬁ@d thl%'c\Egh

si deways between said i votal end positions, when t
one ofk%ypltﬁ%&@rmsn%wﬂhpea ¢htlenghsudiesl fositiens d

corresﬁ@ﬂﬁﬁﬂd ke Quéﬁﬁdliléuﬁiéﬂﬁ%ﬂ %%Eggiéﬂiég sa@@sflﬂH@% si de
portion associ ated sai d side locking tunbler

Characawalzegw& Rt He ﬁﬁﬁg@%m’c Hf@r 619 uPdIerf af| yerts@dt i ng

code 1&0&1 Kerbkade ad nk@st hehkey dsl ebde igH:@18nSPaME LI G5
osi tion causing the locking,K tunbler to al [ ow sai d

an extyl ey 68§Fnjg‘9‘ﬁ°‘éarlr§°%e‘i1 atatsuaéﬁaﬂl%rlf FeFéase: 11y Rége

code tb Ugedgrehat Lyeated sai ehpusicrg, t58ichat 1keast one side

: ode portion being |located at a sel ected one of a
represSiisl @PnF RO MEMherfobfhreOrEaPoettRY 848t slofd dt a

tumblesedieait@das@maxfedawﬂe,de&@n:@bgeah@mm@éroaﬁf possible
ékqltudlnal position
code coO ations 1s 1ncrease

Accordingly, in addition to the number of vertical code lewvels
being used hitherto in such lock and key systems, example
embodiments of the present invention may provide for an extra
code level located at the longitudinally extending shelf
surface itself, viz. at the upper boundary of the side material
~region where the wave-like guiding surface or side bitting is
cut at the side of the key blade. Thanks to this extra code
-Ilevel, the number of code combinations may be increased
considerably, in the example discussed above, from six to seven
~code combinations for each side locking tumbler, and from 7776
to 16807 combinations in case there are five side locking
tumblers in a row. The increase may be more than double the

previous number and provides 9031 additional combinations, or




corresponding to a specific pivotal position ofysgiahh 2007

finger, characterized in that in addition to said
nunber of vertical code levels for said at |east one
side code portion, there is an extra top code |evel
| ocated at said shelf surface, any side code top
segnment | ocated at this extra top code |evel
representing an extra code for the correspondi ng side
even al eekinthighepbh@ibeaf ihheons soticat aent HCkehewber eby the
.. .nunber of, possi bl e ode conbinations is increased.
aaas 1 QHAD orRirBeEn s BRobe T theChUDEo 208 foba
systemspdehlbeweladlibeingonsedl hid hemu@attusiighahack and key
tens xa nent of the_ present invention
aiser B Sl B e R P bt o Peas Rt e
this wagngatuﬂhynahbw &Bduzudynggaﬂnﬂtfunsumﬁdnmaeutse¢§;ngnoz
u f e _side naterlal e |on
keys cmh BQ%%ﬁBRSEHQQ Q%%Eyagdlﬁlugﬁr 1 8 %h |ng IS
~additicntl atortheasiaes -of the key bl ade. Thanks to this extra
code level, the nunber of code conbinations may be
i ncreased considerably, in the exanpl e di scussed
It mayapbve bef poRsHide tto saverev dode Eonbixistioasléor each
C t I f
R e ace” thare Sre Froeest deHicapsgute
at leagpnpnrersidipienaglowodghect hicrease thayeyaanopede t Ferel .
In thed@ypgtemt;h@oclprl%\élt‘ma@mperth@né PI 0849031
di ti onal conmbi nations, or 21 Khrch 2007 6b even a
Comblnéﬂcrrr Wi e MBerdi By St Je FHBRR hrermds noThek e
comblnﬁlgﬁbrt itQRahi SO Rt £ 2Benysad éxrisfcyﬁé"r@mlbqgf and

{stens t'hus ena ling a control |l ed nmanufacturing
by a n%éﬁotwfi%ﬁ &Fr FPRRGSEON LBf ORRYA TS adfebhe cite ende ukswied -of
the systens. In this way, a very high security
agai nst unaut hori sed copyi ng of keys can be
mai nt ai ned, even for future systens using these
-additional conmbinations. It may al so be possible to
cut new keys for existing |ock




installations, where the new side code pattern »pomaeh 2007
include at |east one additional code portion at the

extra code level. In the existing |lock installation,
the cylinder side conbination could be changed by
usi ng common and normal ; conbi nation techniques, i.e.

by replacing an existing tunbler by a new tunbler
adapted to operate at the extra code level. 21 March
In thi20@7y, Edistihosiwesllexists ngini prataly did apgreasd easi |y
hey ke .use.of the new 9, 031
as to cgn%ﬁ%%$?§g§ﬁ8fwg§E%%S??damﬁéﬁtsﬂeff surface, at the
upper boundary of the side material region

The 108GEOMMAAL LAGY E e, 308 DLE L0680 Deinddll-LEzgd as a

de code portion in spite o
side mﬁéﬁﬂéﬂaﬁﬁélﬁheaQWQmm0§ﬁbnn@fthﬂMS@dﬂ|bgﬁﬁﬂngplngnpnatlons

uti-ligdhascent ke @o&@%@"ﬁgl}f ﬂ{]%fl_)lttﬁn@iy 0ot Aniauely ;¢

define a ivotal "position o e associ ated tunble
does npfepablepspethodgden pbradicdndny ozkamidgapok bivys

adja-cke¥els ;abdnBaving 3d o nfhd'}g n%ltoﬁh%elﬂprd(ekgﬂé’a and

t hus defining a concavity location as “disclosed in
pivotahkofitioR Phetltys q5arentsed dhapled finamsovEoTithanepdpe

por- t16@§&dﬂa@eﬁoa@|i&%¢ gedifS ernhasigle &%@gnﬁ?ﬁﬁtéﬁﬂﬁn{qo
particul ar, pivotal positions, but such

Portloa?f 18 e AP Pat R dgad aa??%i@éﬁlté’nlﬂ%\%/t@élnéﬁaﬁﬁ/db@eﬁot
in det@;DBSJJthﬁefOS pai@inde COHS ARP toSAgMRNt iRaMh Rt N0

j,oi ni op portions. Nevert hel ess, such a side
pOSSlbg% E ?ﬁéﬁé%e§eﬁhl A CAIF RPESHOTSF EPLERE verti cal
partlctBaaelp,lvalﬂdll bosmyidhsr efuer eube Passiddentaabhogade a
eci fic code this side code segne

to
al1oca§9?%s“bae"cﬁe\?$r8ﬁyt he T BoSar & e pf gﬁt%lsw'slcf’%ntml ch
segmentmlyatbﬁlgas&uﬁﬁdob@(utd’]&lo@Sﬁ@Cpc&ttﬁdnEunfﬂ)éﬁrtfhlemggﬁ )
_ it has turned out in practice, that the
such o PR Bbgs' Lo Mol 14 MGG BLtI BRRER ©F 1ke. be
vertlcxﬁlkavEéd amd atceayathergioret Bk pasditdlentbfallodageshi d

specifi‘l@v&rd Stév\@r{j!se stilag lég e bclo%dgelj;ment, irrespective of
the particular pivotal position which may be assumed by the

associated 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
may 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 may be retained in this particular pivotal




inserted into the lock) on a sloping portion oM PN@rch 2007
side code top segnent formng a part of the

| ongi tudinally extending shelf surface. Wen the

finger clinbs such a slope, the finger may be gui ded

so that its free end portion will point towards the
free end or tip of the Key blade. Wen noving on to

the adjoining side code top segnent, which is

pomueﬁbs&m @by Edletibheof | HILH nEBY: Dgh ekaheed dm
articular pivotal 21 March 2007 S position,

the ke@veha & & Oc bRp 1 '8N GO OF Hd'S 18&Kt i on novenent of
the key blade into the key slot of the |ock. One would

that the fin er woul i vot bac
one wop A ASHAN iReh THE MaGUFEAEHE FIPPAL ST tote: thp
randomsegmmt it Hawewedcheklhe ABSS s(lfdet hedéltrtgaersegﬁeme.ry
HoweveS ML @S €O aredj%_ the tu Fng tsel f
CWEVEET N ‘? EER 8 |§/hep 1Rl hveeryt SF}B So&é’?p?ﬁe‘ild‘tat ed
the tumbbet hddy axsslf nmbefasgmlcamednmhmvoh:elif Even i f
ock |s subj e t V|brat|o | or oth r.andom
b lef ok e, B E R e oePh G dlet R rg ACThe A
ber. Evemmibf ethe body NﬂuaubjmotEdiuwahebratanaiter Mireover ,

S t d J £, g.
random ﬁ@%ﬁgggsﬁggﬂeeéﬁgy 8 ng%?ﬁég g?%l % %h%o%ﬁbblgr
body wibeh attuldoinake biet weeat¢ heldreryer, amhcet heeswm-atderof
body 1%h§u££@$t 4% %O??IEQP éqg ‘a gB L-$n Xphﬂhﬂ§1s y the

er mn in effec et ai ne ts particul ar
certalpo%lrﬂtqtdwn 9t zthe Wenpavetmnen@ep@eﬁm ithe poreey ragd
the suLPé(@éqJSf the cidd Qhet Bedé@aepbls@gﬁen@o,Thaeegfpiaaneot an
absol ute need for any stop or ding neans on the
why the|ginggrgeisbdin tﬁéeeeghemetameeer theltesParEdeH@r on
p051t151he Bigf, etﬁbdﬁlxﬂﬁ%lt Qnd Ubss ;94 bnt BE1 M HK@ba BYE Rt hat

t he flnger woul d nove fromits position, it may be
tip of gl dieabPéade- geonetrlcally formthe flat side code

top segnment with a relatively shall ow hol di ng

structure which will positively

. 8o, 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 ewvent that the
finger would move from its position, it may be 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 may

automatically be positioned and retained in a pivotal end po-




hold the finger in its pivotal position, as |ong RSrch 2007

the key blade remains in its inserted position in the

key slot of the 1|ock. The extra code |evel can be

used at any | ongitudinal position along the key

bl ade, i.e. for any oneqof a nunber of side [Iocking

tunblers in a row For each such side code top seg-

ment, the finger of the associated side | ocking
sitiort pibheingraypwaads ourat itdal by e pesi bloned aandxpei @gaed
in a pivotal end po r'_ 21 March 2007 9 sition
pointing towards the tip of the key bl ade, as
expl ai ned above. In accordance with a second aspect
In accgfrdggge QJ %%ent sé@vec{] E e | Js:’e ! chlgaggn J_okney for

Tock and S en1o above, eré€in

there uhepk@\g/ldﬂdadek@f ﬁdq:euheymas latckl ea@tkeqmeystelre oft gde

t Sal el..Jdn
sbove, BREECAITRL PP USbO R IR s 58 SRHE bpYead
code tpﬁvé@ﬂmﬁnt,10?h@¢¢eatSSpﬂév¢¥kﬁﬁ aokegods dsketor nmaking a

key of the above, wherein said shelf surface is

| ocat ed bel ow an upper edge portion of the key bl ade,
In accgafaneppdithed gl ipst espachl &b thavbhgsent ravertidn.r egi on
there LOTpFRKidG 8 ROPF13LE EOHGNNALLELNKd PR dbve,

accordance with a fourth aspect of the present
wherelpngail 58l smefacs dsplesd e Palreyamaweest edokey
portlobl ankerdf xehepahavesahh Agsy @@@eep&ﬁlfbnaaﬁgétﬁh@%@egt

of the present invention, there i1s provid
materiph region §ox NYeindamdsRRYr s COAR Pt e 55%%111 sal d
| ock being provided with at | east one side | ocking
tunbl er adapted to cooperate with a side code top
In accopdinft WlFBc%t%cal%P ARPEXt 1 8P RERRETevBYeRE I shel f
there $HIfaBMdeaNaakdLyabbade HfxaanpassrciBitdd Keyvel n
accordance with a sixth aspect of the present
i nventi on,
In accordance with a fifth aspect of the present invention,

above.

there is provided a lock for use in a lock and key system of
the above, said lock being provided with at least one side
locking tumbler adapted to cooperate with a side code top

- segment, located at an extra top code level at a shelf surface

on a key blade of an associated key.

In accordance with a sixzth aspect of the present invention,
there is provided a key for use in a lock of the above, 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.

In accordance with a seventh aspect of the present invention,
there is provided a key for use in a lock of the above, wherein
the key blade comprises at least one double side code portion

adapted




there is provided a key for use in a |ock of the March2007
above, wherein the key has a side code top segnent
retaining the finger of said further |ocking tunbler
in a rear end position displaced away fromthe tip of
the key blade. In accorglance with a seventh aspect of
the present invention, there is provided a key for
use in a lock of the above, wherein the key bl ade

to cooperqné @éshatwd(ﬁmﬂfemlﬂtdmmdﬁsehsﬁihg(HﬂﬁieﬂéﬁtiKHMblers

At a agqg £d % ah 200% O9a to cooperate with two
ATt er et Poék Kavi b Yifferent tunblers at a gi ven

Iongltudlnal p05|t|on The exanpl e enbodi ments may be
with other _kinds .of Ioc n
mhe exiffe MR B0 AL iR apn g BT A SRR R e
kinds difstdosiedy |m¢ct1helSJ$s pat@riteyd cO06¢, B@StQﬂNsiere) gor oany
0L h efet Vicd n e
whe kBBl R EhEohs R R Y sl e P
other kgedpoth rotatable and non- rotatable Iocklng tunblers
in alock and key system By using non-rotatable (but
el evational |y novable) locking tunblers together with
In ordeptist Fpeidhdrelcdeat Moghan punbsalife addékivrpl taeddl er s

combin i HATE; L OfdS fsstBee Sy tel psHe-JiaRah ot alablen-
Iocklng tunbl ers may be provided with fingers adapted
p

rotatahly loghpey dtwbdictR an st deckoded thyy s¥ghent Rit Yglpear

non-ro€h@SibhOn1 43 PhASEL, %W%beé)omc;ch}@nb' eurgéletr@e
associ ated key bl ade, and also at other code

tOgEth?‘bé‘H’(tPoﬁ%t?Wk&red ePdt Bl sithrRR AL NoVgRLP ebefking

tumbleSLGW isbife HRNEDY: the MBystehf estdieloy-becpossidl e to
obtain one further co positjon for each_tunbler,

Locking tiMblarg s G PrpBLIt) o1t oh BRI TBESERPF] (N OF THE
cooper DRAWINGS: Téhieid rvabt t&h sWghknhoxe ke rdasCendgsbsREBn
displaééﬁlé%agj££g£(¥y%rgggebf the associated key blade, and
also at other code locations in order to maintain a high level
of security. Hereby, it may effectively be 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 invent-

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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to the attached draw ngs which illustrate sone 2 march 2007
preferred em bodinents of the | ock and key system
according to the invent- tion. Fig. 1 shows, in a

ctive view, a key and a cylinder t
woz@%[n?éh? being partially cut away for gr ea#(g'ﬁ&@‘mé{a??v;
21 March 2007 WD 2005/028789 PCT/ SE2004/ 001312 10
Fig. 2 shows a partial ctdss-section through the | ock
along the line Il-1l1 infig.1; 5 Fig. 3 shows a
cross-sectional portion of the lock, in par- ticular a
side | ocking tunbler seen from above, along the line
o I in fig.2; Fi.g.4 shows ,a anpther .cr,qQss- t]
Fi. GoPbPER BISTHALOEKOS R FHPBUBHE THE Sife ‘PotkF o
the liwWebrerrhami magaiprojecting finger, along the line IV
in fig.2; Fig.5 shows in a perspective view a key
bl ade having a wave- |ike side code pattern according

Fig. B0 shBfs | AVEd0Recl Pokd Opor8loRapBarda ik, 6bn7haBh, Ob
show, in perspective and side views, respectively,,

ticulewl argbde clacking perblonsesr LREMkaROVeY Adengs the ghipe
W tbh_some possible variations of the side code

111 %g;%Fgf%f 20 Fig. 10 through 14 show, in an even | arger
scale, cut-out por- tions of sonme side code top

. segnments accqrdin . . e | avent i.Qn; Fi g.
ig. 4 8UHBuE, A s SRRHETT e Ae L anr S o Baae™
throwRECORd fide timdidiagi tumbsitérohaviindi aapiogedtiad déageéons,

represented_ by blagk dots, of possible side code
alongydhej bhaetbf Eadh9sfie | ock- ing tunbler;

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,9%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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| ocking tunblers of the kinds indicated in fig.
with fingers pointing in different directions; 21
2007 WD 2005/ 028789 PCT/ SE20041001312 11 Fi Q.
WOZW%E%\AB, in a perspective view, a side T(gréﬁzﬁﬂdmom
tunbl er designed to be ﬁfsitioned in any rotationa
position; Fig. 20 shows schematic side view, simlar
to that of fig. 5 15, of a key blade of a nodified
enbodi nent of the |ock and key system Figs. 21 and
Fig. 22 shews, iih pepspesidtivevivéws, 3isbeld dokkhgat el rer s

 for use in a,lock cooperatin ith the | ade of
designy Lo T Fotikrghed 33 hTo8098E MRF L FOSHERON n
cross-sectional views, a nunber of possible key bl ade
. profiles that can be used  in cop-, nection wth_the
Fig. Bpe§%ﬁ¥siq“ﬂ§ﬁEW6F%Czﬁﬂ961§1PWg.SEEP%ﬁﬁnE?,tP%%aOE %Eg'
15, o@?ésﬁéft MRV beWa Rod iy @fboliSiett IJF &heWayek | ar
Side code pattern having a nunber of concavity sur-
key sfratemporti ons serving as code portions. 20 DETAI LED
DESCRI PTI ON OF SOVE PREFERRED EMBODI MENTS In fig. 1,
there is shown a cylinder |ock and a key included in
Figs.a23yahémactowdi hy persgestimeeni¢od. suhté Regking HyEa

rip oytion 101 and ke . afle Whj i :
lers %ﬁ§e\l?§b}réai ﬁFSEaCO%%/r%S léx)té %?Q&ﬂ?ﬁ%\a %&%H%O‘éf T
20; key slot 201 extends longi 25 tudinally in a key plug
202 which is rotatably journalled in a cylindrica
bore 203 in a housing 204. In this enbodi nent, the key

Figs.Pb3de, 192 fwmena bopskade palresB-s¥ttiomalt vaews, a
porfions 103 at its upper edge, a conven-
Sa

.g. of 30
nurbepi ofiabosyitle Kevpradd rRE VN Sateani Sl B0 FBCRTHY

necti%%”gith the present invention; 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 inciuded
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 embddiment, 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.




10

15

20

25

30

l ers 205. 21 March 2007 WD 2005/ 028789 21 March 2007
PCT/ SE2004/ 001312 '.. 12 In accordance with the

present invention, the key blade is also provided

with a side code pattern with side code portions 104
wozo(g?/})zg'fsgpeci al kind, simlar to those di sc‘&ﬂ%ﬂm}l‘”ﬁmt”n"e
above nentioned US patents to Wden. This side code
pattern is 5 formed by al%ontinuous, generally

wave- | i ke guiding surface which cooperates with a row
of side locking tunblers 206 (five in the row) when

Tn ackbedkede kliadetA@2picsdnisentvedtio 0 thke kkgybladoti20l
of the lock 200., 10 The si | ockj ng tunblers 20§ .

also BEEW FRSLALIER AnSide &@&Pﬁg%’éﬂ B BeR269°¢ ETS

104 ofl 9Sspeoin1aMdnd) §ofieievat trpsd didosetathotiad above
novenent therein. Each side |locking tunbler 206 has a

mentippadsUemediepter bp Hiddy MhA§ePL298C%iPEh CPEAch®s into
hg Ky Ml whbt-perd QuidanBi ¥etfdce
forme#o@%ﬁ%ﬁ?ﬁ#gkﬁég%'t e side?locking.tu%£ler ?otates in
whicht heopamittes 30Th Actew ol Isjdenwhepking REpPleragels s{five
, inserted into t 201, , | ngeL 2R8 =y the
in th?iagwfo rhﬁg?ungyggmﬁ%%ﬁbgngégénafﬁﬁiithe gui di ng
slot g0Lfatecndoche260de portions 104 of the key bl ade,
SO as to cause an elevational as well as a rotationa
20 novenent back and forth of the side |ocking tunbler

The s208. 1odbitdableski 7ap taimblearh206uitedriovadedsapth a
pair of re- cesses 209, 210.in ita Eg!'ndrical surface
e

ated ahamh@rbﬁﬁk(ﬁﬁﬁtal%%pﬁﬁﬁ?t§f€o§9 . gFlfagf?OE%e of
and r%?g§ﬁoﬁ§f%§lengoghefc§ir?.5 Pélchi Bk 8 | Toddighg ZumBher b2
of themare visible in fig. 3. Between these recesses
has a209aR80crsdler @rodeat by djagssr P8n WHHCh LFRCERST 1REC
lato,a, cosf e Lpg & Zh¢nl B Biwdda Rekeddst
the 5$§r$%ﬁﬁ %ﬁizf og Fﬁg %@%ﬁéﬁ%r %gncé&henber. The si de
when hae 213e lsckingntenbler arcfiadtesednr teesw Aty 2Rt heckey
ally,pbﬂgnzggeaﬁgﬁiblade is inserted into the key slot 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_2}3 will effectively
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is spring- loaded radially outwardly so as to
nornally seated in a corresponding groove 215 in the
| ock hou5|ng 204, as shown in fig. 2.

WO 20Ut on, the side bar 213 will effectlv@RﬁF’Z‘?“’R}H?’&h
2007 WD 2005/ 028789 PCT/ SE2004/ 001312 13 prevent the
key plug frombeing rotdted in relation to the
housi ng 204. However, if and when all the side | ocking
tunblers 206 are 5 correctly posi ti oned, upon

prevews-.@{et ikeg BlKEYEMint beangorsectdd incadddtkey U5 dde 102
into the key slot 201, the bridge portions 211 will

housing iZfif-wi t h the associ ated recesses 212 in the side
bar 213, whereby the latter can be noved radlally

i nwards. Such inward nopvenent, can be ffecé&? éy
Howeve Ty rﬁiﬂ}@ntdh@hkéyabl dde $69GnI PRIk Yugbrers §cat ed

correiﬁh# ﬁ%Sl%oP efl gﬁoﬁﬂingg§tlh@rh &5 wh&@tatborfédmﬂy

irons oove 215 displ ace the_side ar
codedrmbr a:HJayiel ARAr diste rithe tiey slot 120 r ddesbridde H\‘Rﬁ)&lo{lﬁe

211 wa%\ﬁ 9% cRD be qg@%ﬁdr%ﬁ%géb the haushdsizl4,

COUTF se 1 | ocki ng mechani sm
bar 2§Blphﬂlrﬁ§relld}etﬁenla‘aﬁeﬂﬁzamohemﬁo*t'@d:I@aﬁﬂg-atlg,ﬁbp@v%r%5 i s

al so rel eased. So 0 S [
Such jpgaRs MFERERti (gl kfehfrkfgﬁgeéego}f bég%%nt]ghéhlsa i %fl%l%lgeng
whilel HH@' ﬁ{'tstea:oﬁsV\ﬂlbbaib?i rlﬁi a}tedfbm 11maitf95hir phSlle@h ause
of the engagenent of the fin th 2
that ghe dfanls moradenssof H@GK&;FOB? 1%6%35’&&‘36 %h% HE %S e
bar réhﬁll# Q,%a%ﬂ | Al Sormerfionra ovese L apwan dstienceey
he finger 208 is subjected to a

plug dodnwen diey mitesetewltivin dhanBoupinkeit? i IOV APRPT
courSﬁegﬁ%%PE%§)3¥he Z%QSkﬁﬁﬁ] aﬁEEﬁaC§héh’aé“%&@sc@ﬁtihl

so as to be conpressed 25

row ofet¥yering hewmiipes BwﬁfaceadﬁOthel%$@%iJock|ng tunbl er
206 and an internal upper wall of the chanber 207.

So, when the key blade 102 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 & 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 eno 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_looking tumbler
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The side code pattern with the code |ocations 188ni.$ch 2007
consti- tuted by a generally wave-I|ike guiding surface
105 which in- 30 cludes a ranp surface 106 adjacent to
end portion 107 of the key bl ad n
WOZB“E’%”{Iey bl ade 102 is inserted into the E%%%O“W%é’l
the ranp surface w || engage successively wth the
respective finger 208 of &ach side | ocking tunbler 21
Nhrch 2007 WD 2005/ 028789 PCT/ SE2004/ 001312 14 206
d will pivot and |ift the latter so that the finger

206 2@81 wibbskttentany 3ifeddhealla@tgernaowtlvat IGhee C4noer ndP8
Subs%'é{ﬁ%ﬁﬁ@y ]Qfldeé rélgﬂ{:; Nghe Qﬂavteh-Q:Lﬁ(anSId%%S S\Mrlfécéoi[h?w

he wave- | ding surface 1057 upward

In d@éﬂﬁ\/\éf’dsth¢ “tingeke? el ivoid) |5p 1 Lo fo Siefwsi16Wengu i dieng

sur fla%gl !].PF%MJIO%C %Paoaéw%sfcf%f tlh g g uieva O%%ﬁ.ﬁ.g Wh%:pé
SO pertforma pivotal ‘of SWn
follba@hg binel imnlﬂmeQOSasfaarlpurmgoabouf Ehd%guaﬁungakurface
id Ki t unbl 206. 10 h
105."RECTEEL Rlad W eBrlta RIS, BBy Eha g medPRERs Do

and Ebethos\@ra$)&rd befiny heb@ayiat ¥oRQ¥ibR4D ddeméay 8Fothe

A and side walls of this channel constitute
Sldea@ﬁ?hﬁ%‘i S %563 6918, 219 which will limt the
pi vot al novenent of the finger 208 in each direction

froma central plane. In the illustrated 15 exanpl e,
As shRun abut Fgit- Sanfatestlere dsoaarbanerht’dd ilaadiedh from

the ﬂew@frpémtof '%%enre ﬁfﬁptzo\‘ﬂ il eBeeh n&égf%l%% éé]dl n,gach

direc-"tion, ) er can sw ng back forth
the ﬁmdanW@ﬁﬁﬁﬂQﬁ'thsec@hannﬁl1ﬁ©nﬁhlthts anbodintreatr &G The

S C fuynct . of th ock _and .ke sc
218, Eigféﬁ%%@ql Y %%/Otg]re lgl?s y no%el}t g)f {d.ﬁ flnger
208 aboa&cmﬁﬂﬁramvmdn ﬂﬂmmmﬁmksmrés plém@lhat&ﬂelmliuskr&ted

100 of thls to the one shown in

nt
exanffy V45 Ritment cotaas LB, 21 Bot e at A dnga R Seh 4
mannPOr t hON ScHe? hoddRed?2 3ihd4 b2 i nEBEl SYICE°COMEach direc—

tion, i.e. the finger can swing back and forth in an angular

sector of 30° in this 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, Bach such code
portion is located in a longitudinal position corresponding to
the longitudinal distribution of the side tumblers 206 (fig.
1), although possibly dispiaced 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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25 portion is located in a |ongitudinal positi
corresponding to the |ongitudinal distributiogﬂo%/mitﬁéqo07
side tunblers 206 (fig. 1), although possibly

wo 20kaRb@ced a snall di stance correspondin
position of the free end of the finger %g%ﬂ%%gﬁ%%gf%g

pi voted into either one q; t he angul ar end positions.
The code 30 portions 122}123,124,125 each forma
concavity being located between two adj oi ning
inclined or sloping surface portiaons [

specifbsigivotalppesitiont wgepnhkhe é@\é&%@aﬁmlﬁg #MLHH&’ a"51
serted® %91@keg&g@g%gzggsghgqrg&gzoom 001312 15

Specific piv position when the key 100 has been
gully_lna serted into the key slot 201 of the lock. As
escriped Lp the aboves; ' te ' i Aol
pe cofSHieR I el P RRAGRToRL) (R oRise ki quiae
a cod€ofhidiatinenadesi acpreatheunbee ¢ohvasimpésalipher enince

el evatiQnal positions as L | it f. I, Vot
the o8I TG SPoRELEHETS AIBTECPEE S SUER BNt mat ons
diffef%ﬁaii( %ﬁ%tﬁ?”tpblgitifcﬁhgt Efe)reréaﬁnl finfjesqussed aboveuch

_ king a total of 6x6xGx6x6 = 7776 cad i |
combinatigns fpg §RRRCEHWISST tioh8® a‘?’?“&gef%é%gg%%e‘kraﬁ%‘%ns
(makiﬁ?\/\@v@ftaﬂ RrOEUEk 66 POVTAE EQde atbribitneasrs nfiraidr

of code locations and an increased security agai nst

siz codpyponfime kReg oblhfe s#RG hitking the |ock, the
guiding surface 105 constitu 15 ting the side code
pattern with its code portions 104 is forned in a

Howevepgcimlonu@y itn providimrfos wht hnerragicesERber ngencode

tion. To illustrate,this,..cef [ fi . 5
locat?ﬂ?ﬁu@ﬁyiﬁflgﬁﬁﬁfﬁﬁdéﬁﬁ%u%%gi%?%%ﬁgbéépggggeﬁﬁg E?ﬁthe
bladeSkHE Pfckiiey kay 1btkedechd muibése mxafgrees 05Soaenstitibr e

cing She el LTE PO e SIS ey 105 1

_ %ﬁﬁ0|ns two i1 nclined
formegggﬁgﬁfééﬁﬁﬁﬁlgﬂﬁy P?taiéﬂﬂ?ahcaswﬁtﬁitkh_pnm&entopnvenu
tion. To illustrate %hgg[ ré%e;eﬁzeuEgeéédgtgéuéygé.Sgr£gf§hgh
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 the
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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denoted a shelf surface, defining the upper boundat)y 2007

of the material region in which the code pattern has
been cut out. 25 The side code top segment nmay be so

Wozﬂg&@ﬁgwthe | ongi tudi nal direction that |
4nsert|ng the key blade into the key s|Eﬁﬂ§?ﬁE%@P?%er

of the associ ated side L@ﬁking tunbl er can be pivoted
to any angul ar position ile remaining in con 30 tact
with the side code top segnent. Such a substantially
flat side code top segnent, denoted with the

In the efeosoenhuskeal 1P Figsi s6ahwh 6n £h§sIeBEEM{Y10. 21

M e / 94 4/ 0043 12udfacd N06
v O oA ER G i B 6 obe Thogonar i 1y
at thaafred ickd gortioy strthackeyvibladte,i eompgeéses helFehp
“ urface 106 _.at t fr, en ti f ot k l-gde,

regu B REE VLRI BE 43 kgdrar ol aerob5ie ShIR
dinal2¢@%e:igndalisosiue tengitop Sedhewmild 2 2xeadddds - sWrn dbde
top seqgnments 222 and 224. en_the _ assQcj fi.nger
as30CeReRyds IRES BRERERS etggg%e &P F%éhgﬁﬁgbé?ﬁgOS
finge£f2® Z(gfi@a.‘!ﬁ)t akf eaye Rinyobalodl anguingulpaspbsbiion see
fig. 4) while renmnining at the sanme el Vatlﬁnf| vael.
(see Ebwevlr whideexpraimy abovie %%e?‘f]ﬁd Repr Ve
t ayptd callieRea v oSkl engged Nyid Iniav@bakt £08l1ly be
Howev%%%i |5%%%gﬁﬁﬁﬁnaﬂ€%ﬁhrds theg?rgé: eﬁh or tip of:%%F
positkeyedliade. pSuothlserd epgiitdnal PoEVEing Fompsapf tho e
speci fi d [ $. code being additional to the
end OICBH%éva%%cgggsEP%@?bady 15 existing for the
particular tunbler. In this way, there is at |east one

nor e. poss,i bl ode. | pcat,i on i iti :Qst.h
50 thb?e%%é%ﬁﬁ%f nﬁ?gﬁ%d”bﬁg ?Qé.g?a%géé&%ﬁﬁégﬁ%|§°%%ae
this £8§albOMNY ddasteadaditsithecOdentachly anslesfcedreadigl y,

the total nunber of possible codehponbina%hons wlle
existhBy 75am BB PRESGORLPR fyphder. In this way, Lhese 45

least one more possible code location in addition 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,7k (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). L
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20 particular exanple. In general, the nunber Qﬁi@%&ﬂzmn

side code top segnents can be zero, one, two, three,
four or five in this enbodinment with five tunblers

wo 2@86:s5@Ven possible code locations for ea?¢g%ﬁ@2m9§E

er. Some further exanples are shown in )

(wth one side code togrgegnent 324, in addition to
the concavities 321,322,323 and 325), figs. 8a,8b
(al so with one side code top 30 segnent 425, in

addition to the concavities 421,422,423 a ,éé%? nd
The shilgscodn tSp Eapnent \Wfslbéef@@ﬂ%dtjd’b %eéfﬁﬁﬁﬂtél eé%s
kilarch 2Q007%) WO
ways. Zg%5?%9§§§§%E§T¥%E§5%4%§01%%% %%gaTﬁﬁ é?%e code top

it caﬁe]gﬁefﬁrnceah bbeafoonntezdﬂ.uomsseﬁéraiglml‘nf flongatudipasly A&~
ated in fi

r a ),
endeft sUEIAGR FRAFIBN B3 P Aol PP A gnl o e
lower! engétadivm lkgyeniadended surface portion 121
extending in parallel with the 5 | ower edge of the key
bl ade. Alternatively, as illustrated in fig. 11, the

Alterﬁ'ag§vé79§de 4081166808 Kdd Gan fhe. f 01 pethasiger ebdeivag y
short supporting surface  portion 11

1
segmend] 6aRi bR PLERE RBWR reedd Vet SheBt é“fg’oﬁ%%ﬁy
portl%Hn%?f éﬁﬁ%ﬂﬂig ﬁﬁ%&lﬁ%ﬂ at@ﬁaﬁl@ﬁefeéﬂﬁﬁ (Qﬁlbhﬁela—

I vot end position abuttlng
tivelgbshoettsusiackaperisn (wild. beld Whentinass €0fg (Phet

h f o
tmm%eacgﬁﬁgn{rg I#)lpgwotgy %llc? t ostltﬁ.ofl QES”ELSJ.rggog:h% Bﬁﬁméﬂliﬂe

rs Wl ener al be swihg into such
surfapievatal (eng Eosi Whensindprhiay bhelsefrhiﬁdﬁ éntenklhe

key séﬁ%vafﬂéd%%%‘ R S R R

geneﬂaﬂi rBSdswdﬂq(ln&BesK@N ﬁﬂﬁﬁtaﬂibadfpngftfonﬁ, bmewsyd@f

|ng tumblers wll remain in &hE 1E)J(i/otal
the fpfé§|‘ttlpéﬁ]5 engageBrbEe L rpp e wave-il L P sufBlce.

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 ox 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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20 is no real need to hold the finger in place Qmeﬂmzogy

means of any sloping or stopping surface portio
Neverthel ess, it is possible to achieve such gU|dance

\voz sm gy port by providing an end portion
ghtly lower level 25 or a shallom1regéégnﬁ&ﬂﬁgﬁz

snno;hly adjoins, at a c%gved por tion 114, the main
strai ght surface portlo 15 of the side code top
segnent, as shown in fig. 12. In fig. 13, there is a
shal  ow recess 116 | ocated at an offset 30, posi tion

Stlllt @ncbttiear ipglst 1t tyor wisnghownr &8 fiendty 18 opRahe s -

novenent i 7
side g %/%%ﬁgmﬁ%tr/%é%%%s 85113%{'%@ pé‘t%i%ﬁ% gﬁgt %gé}) Forfled
by twBOs&t&id igortiass stiohn 1il9 flbgatdd,on dothatopaetuding

code top segnent includes an upward projection 118
SldeSfBPﬁ%ﬁPPby two recess portions 117, 119 | ocated on

goghtLongltudLPal sides thereof. 5 The code patterns

n e possible t - L

The cARFLBATEAE SDACHRE HaSS P ien pPaci s ofprhe PpOFPA-e

tlonscgggr1Yl&gﬂ¥yﬂeﬁh§éhéﬂ&tfddl¥§r13051@” IsacHeskdelt obki ng
206 can be positioned in seven _distinc

clearpysiEhoomsthayambpyf 0980 208s 9énapAY FdSi® CEFP? e\glér%%l

206 o '°° eg?gm%@sat iﬁssé\fg}f %ﬁstemet@éd@wstﬂt%ﬁs emhbm

erent vertic evel s) and the extra top code
corrds@@ﬂﬂiﬂ@ th sdusdbffaboviely Tlesathd eeriargitars éBQf??ons

of the,fingers 208
p1V°t§écPP6hE&° ’eﬁgcgaﬁ t¥9¥%%§§er%8£ fﬁﬁﬁ%§$lhﬁegﬁg§§ and
the H&LSPE6 |c\fcﬁie 15cyt eos . didcuissetdoabevaot®g tthaee pévokal

particul ar pivotal ition.of th f
positigust Pancht ROBETagROBTS GHorR1 - obM od s barweEact he
sect1c8G8S988we0%@1en atgs herd eairotiphi mair I:ﬁalpmpﬁ%&teve

views.

Tt is to be noted that, for a particular pivotal position of
the finger in a code location, the bridge portion 211 located
between 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
jocated 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 & 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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20 of the side locking tunbler 206, is positio
centrally so as to align with the recesses Zlgﬂﬁ¥a¥ﬁ3007
side bar 213 (fig.3). O course, these recesses and
L portions 211 should also be located at a
woz@gngﬁsgal position adapted to the verti calCyEFE0013}12
the correspondi ng code position at the key bl ade 102.
For a 25 side | ocking t dibl er 206 (fig. 19) adapted
to cooperate with a side code top segnent at the
extra top code |evel, where the finger nmay be |ocated
keys & UMM BhVDiade pomideirentodde rbeeddésshratehembegi-

surface of the tunhler may be forned, [hary
ment cdes CE00MAHFETT O RO C A PE SCh ol e hp e The
vertiddT especting of 3R «he bDidd, qralpepdibtilan tof thiee lon-
. tunbl er 206'. Of course, these seven differen fgode
gitudigesl [disRSTHPN CHRRESSSr - 161 IWTcar? 5™ ARBRET or a

] eLne HoaMRR1 bRStanAaIE Rbilht chf 207 sidO
mcrleé’%@ﬁc?%ggglap%w SE2004/ 001312 19 keys as_used, i n

materiak gegionbenberodde PRREIFEIAR (FHCEA%ABEERCE Peh Y s

[YPLS n naf4 eSndi YEE Yy Rt Gal texanPings) . The
out, b%r%qégﬁ aé%téﬁs?&%ﬁ%? the key bl’ade, perpendicul ar to
The héhghi @t thiet sahkdw diecesseonin Hirasof 11i $0abbuts &&Ym

aboyt ,0.34 5 j nches), e tical extension
0.2 “‘Igr( Lk}j'l?t agt lf‘h%r‘éafeldéjf %?ér?%lé{%g?ﬂ%{)},' where the
particul ar guiding surface is cut out, is about 2.2

mm (within an interval aof 2.0.t0 2. T [Welp's
Even i LR HAes RAOVSTRPRCLEESs P RPP TS B PP ey PElE
the v@r2idd) irhisRoANof MRS ¥akeOhafedinl we@idh wmre Hhe

Even w th the above-mentioned di nensions gf Ehe Kgy
wave-bi helegwitinat FEr§eee | fogReEnst bt HPIREPIPIE® il %t i al

corenf LIS iRty Kook am nsashe foc e,
each ebde twddtdronghie & ghlussrated el hfidste 20a4bt S phi s
the syStem HeMHe89150kd i g0 a2fon S fatable side tumbler
20677 (fig. 21) or 206'"' (fig. 22). Such 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 “17 through “7”. The code location “8“ would

correspond to the segment portion 115 in fig. 12.

The fingér 20877’ of the non-rotatable tumbler 206’’’ (fig.
22).has a base portion 208 '’’b, 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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. locations “17” or “2”, and possibly alsc in the locations “3”,

'\\4!! \\.5.”' \\6”’ and \\j!l. In the locations '\\3’4” \\4’f’ \\5”' \\6” and

the systemincludes | ocks having a non-rotatabl-f 1,88 2007
tunbler 206" (fig. 21) or 206"" (fig. 22). Such | ocks
having one or nore non-rotatable tunblers (or

rs with very limted capability of raqtation
woz(}eg(b;ﬁkg used in systens including other Vel ’Wﬁ!ﬂ ng

rotatable side tunblers only. In this way, an eighth
code | ocation can be ob28i ned at the rear end portion
of the side code top segnment. In fig. 20 (the enl arged
schematic view at the top to the right) this rear end
code Y lse@Rents seniatredisBlatedmviaaf thromwhke du e 2Bt hor
seven_code loca 25 tions are denoted "1" through "7".
sertedriy@¥cbd@9focati on "8" would correspond to the segnent

portion 115 in fig. 12. The finger 208"' of the
non-rotatable tunbler 206"1 (fig.
In theorarieony2dsmbet WA 882ubt r dOsFS aﬁéEFa’?m@% Sect or
206/ aéEd Js. RLeye ! o ekl 5080 (15€ Q1. Tﬂ)ese ainghtel erar 1 ow

tip portion 20 ich is displace mards t he
2067 " firaome aS|fdegeuf2Q&1'é IWbéRh(Js%eblfCPQjP (f)o tth& HRY b

the b%\%tr/hp?%}g_ /8%33‘9%2%5%% i VBF Cth:.p?%z:tl\g@ 266051 QR &i8Ger

code top se ment portion
will &icﬁjﬁﬁt@dw&%ybétmquhelocptmn%ﬁ‘ nanger § ed

bl ad k | ons
poss:;_}wr}?ﬁl WJL%E 01‘? tfg}: it.l&ﬁ)&l?ﬁ:f @ﬁgh BYSpe | REHS

as s 21 can "al so be
of somsesk alhese tsualblcﬁﬂ'&r 206¢ havatiors.nger 208" which is

broad (30) all the way fromthe base portion to the

free end or tip portion. Such a finger w1l cooperate

Becau%t{h@%dﬁecqgga{:ﬂ&rﬂt‘m@’n%n" heaney "Bladeand pposisidiled
o wth other code | ocations_or, wth,slope gorgm£m§

at thaohxﬁhQﬁﬁn@roﬂeaFlYcﬁlﬁﬁﬂ§ﬁ oEFet: codq dEafi OnsY

or noo§ %"éc'e L gﬁlc‘l).gg At 'g‘&ﬂdéS%hanirmiefK%bwbh:adethe; code
poOsSiiT ohe at tEe I ghest or nearlﬁ% ghest | evel
locati&erest shuciver ynsaattllon of fwbeskeped deallF’tPhEIPe wiqgk-

That %ls“rgl?ytl £ :EcsI n%%resgé)r Srteg%rgegethe 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

w77,  the tumbler fingers may possibly be shaped so as to
orient their key contacting surface in an angular dlrectlon

towards the respective code location.
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15 | ocation "8" durlng insertion of the key blqﬁthﬁhqog7

the lock. That is why it is necessary to restrict the
pivotal position of the tunbler finger to a limted
| angle (e.g. less than 5 or 10 de in the
WOZO%@EI}]S?W of the location "8", or to bl ol::(%"ﬁ%?&)"mmz
conpl etel y agai nst plvotlng at this position (as 20
shown in figs. 20-22). 14l is true that such specially
formed tunbler fingers, being non-pivotable or
pivotable only within a small angul ar region, my be
observed by sophisticated inspection through the key

25 slot (201 in ﬁ% hq,,p ck. To * urage, to
oF H@%lb ¢ PISBF3el sl y

comblﬁﬂfdmehl b apsrahipneingle ha@aﬁuﬂﬂoltﬁmbﬂ-erplmewm
the | ock, such tunblers shoul d be,. EQtIVQE¥,USGd
also b PITLdEhEP eWde 196Kt LBRRIRcH
"1h .0 gt angnp@§5éblayc@;u§@e|@u1t)l‘la€or any
acjactff3d 3B egneClpodtiontlEIPOERLP B e
one ofo@am(cﬁqsre)stumbher positiops. gfph a7 keyy H%‘ﬂc &
en 98! S5 T8Y BYS S| %e}{:l%?l shapgg. SO 5 shetheF | Bfdk G
opP ﬁe contact '’ng surface in an angul ar direction
the phpowerudsrt Iaedeewea:‘ctmwne“dtfde“%c@ltl“ {. Fitlvedewr o7

WO 2005/.028789 PCT/S 004/.0 t
cuts,o:r.t %8 ogoa:é)ufrgeag?%s& “to g%&*&%?@%as?a E%J{" dsdine

nation
of op¥hify & me&p@ﬂddme)readambeust unbl er, it would also
be possible to cut a code | ocation "7" "5" or "6" 5
adj acent to the code location "8" (i.e. a double cut)

As shEQﬁ ﬂDYfl ne af thb&;g(ﬁ i2ve) théﬁbd)@gltnmﬁmtallmysex&mmch
key woul d then open a | ock with, code Io%gtlon " 8"
shelfabsiofmt i cho@rEiesh then@PBsF t 1t aric 548 9'6%%’(n%n

surface 4n éf@lal¥% fHdobBkeorClbfe dildd o8k EOYISRy-
pOSSi prOV| mast er keys capabl e 10 of opening

-mentsa ﬁamrbm ﬂwfrméldf ’iar@xnffdmﬂtswam shoviig-n 28y ghingsur-

face 1glo¥grhocatedh%e& é“%ﬁ&%"&d&ét§%¥¥¥$n 132 of the

key blade 130. The shelf surface 131 stands at right 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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guiding surface and may partially formone or nore
side code top seg 15 nents, can be fornmed in different
In fig. 23, this sur- face 131 is located bel ow
WOZ%ﬁﬁﬁﬁ%per edge portion 132 of the Kkey bY 24039154 ¢
shel f surface 131 stands at right angle to the
central plane C of the %@& blade in this case. 20 In
fig. 24, the shelf surface 141 is a lower wall of a
side groove 142 in the key bl ade 140, thi-s | ower wall
of thé ikamib3adestandingstatnr ighfi@ndl7e tbet herfeer raie3pbane
of the key blade. In fig. 25, the key blade 150 has a
ing depofefed ’BowRr LT t945§ 151, 25 and the shel f surface
152 is in this case fornmed at the upper end portion
of an upwardly projecting, |ongitudinally extend- ing
The loghqus &eyl PPS1®B. aqGprAigs E%,'»g*l%e‘néfﬁélﬁ"ﬁ-ggu’iﬂ?%gbee 162

modi £1&d fbgf el sRY ke dOVRS thkdert 3haalddipatetoabd6?, abtan
undercut groove 161, the | ower bottom mallgﬁortl n
all tWBAdmi ig andeckureeddoabet 5otdraRlen 06t BUANGF £ and

. aci.ng i r t i, on.gf & twWo
side %ﬁ%ﬁﬁﬁé t@§%§?%¥|%$ﬁfg%? ﬁ% eggdﬁg?zx éhage gf t%ﬁ?
tumbl&Ag ;i*irrc uheg ;rowver 13y Zibs?i@adhn@m '| \WEeP0 OS5 sbeB 78

_ PCT/ SE2004/ 001312 22 170 s S SKIOWR 11N
five, M %E‘f ”Pﬁlgegu? a cédea(rieegggg-ljél gﬁﬁ%teeggf%ni_inpt hi s
(it m§ﬁ§Qu?Ethh@QEbaﬁg dj?y$§ege.th Kﬂiﬁ%@fgatﬁélal

_invention may be 5 nodifie ose_.skill.e
regionr $hovist PRUREREEASHbov i GETbT |55 qrire PR DAl
of th@eﬁgng;e%sb%aﬁfoio@t ab5e. tnkhe thuabpre of . cilde thockongnore
tunblers in"a row may be different, eﬁgg%onlé tfo
than thneters g.nToHa pewiBre afiedastes) Hurth PLEVER' i her
than _five, NEEReS 006nd evirles Jay phseete
pOSlt&ﬁ%s%ﬁgzﬁe\ﬂ#ﬁ%gf%ﬁ?if nnrem%gdg | evel s are useg, t he
on eabhi ghie aff tie kayeranmd passgbdl BACEPR S RettgsRdyL03

in figv%)PQA égl %%epb¥8%§ierg¥“€ﬂeoﬂéy may be varied in many

Wways.




of the fingers may be |ess than three, e.g. only {MRh 2007

or nore than three, e.g. four or five. The angles of

the pivotal end position nmay be different. There nay

be one side code pattern 15 on each side of the key,

and possibly no top code paﬁ%%rn (103 infig.1).

Also, the profile of the key nay be varied in many

ways. 21 March 2007 23 CLAIMS 1. A lock and key
CLASMSt em i ncl udi ng | ocks of the kind conmpri- sing: 5 - a

housi ng having a cylindrical bore, - a cylindrical key

plug being rotatably journalled in said cylindrica

1. honecksahd key B ngﬁaYﬁBQuéih?ngbéHgi8§|tK@Yki§é0@ompri—
., and, at a side of said key slof, a nunber of side
SinPeécking tunblers in a row cooperating with a side

1 ockj 0 L ng. pl ug agai nst
ro%a??%ﬁlﬁﬁn?%g§n%y%i%g$¥%§?l%%$egg¥eét | east one of
sabdcgildedkochingey upbherise hmyi ngtatablI anbyersel yed in said

projecting finger and being nmounted ip an associ ated
ChSHbERIFaFaL| g%ﬁoﬁ%ﬁ lﬁ%wa%‘a%i%mn@isa novRdEridinal key

t hgrgtNand, sat daebeyatdpnad ; Jovepest o Pei NGRS Ordedside
agai nst the ac- tion of a force exerted along said .
chagdkingahanblens dir o arvwnedopevehibmy with e sidke locking

|ORELDD LS S ROTERSDRIGIRLA QI PSR AL g e

nowghendir btal higoséde | ock- ing tunbler being limted

DL E LY BOTLL  PESLLLONS. i0PrL SSRATN L0 By o

| nekaidiPerkeyy ©fofder K dr LOPDF | $h0%eing mounted in an
associated chamber for elevational and rotational
movement therein,

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

- said rotational movement of the side locking tumbler
corresponding to the associated finger 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 of the kind comprising:

- a longitudinally extending key blade, which is insertable

into said key slot 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

'regipn so as to form a wave-like guiding surface
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25 - a longitudinally extending key blade, whi ¢y \Srch 2007
insertable into said key slot of the key plug of an
associ ated | ock, - said key blade having a side

material region at one side ,of said key bl ade defined
upwardly by a Iongitudinall;ﬁ4 ext endi ng shel f surface,
which is at least partially in- 30 terrupted by a side
code pattern cut into said naterial region so as to

f oircdudavg- hi kemgusdi AgcsupbactoRlabvhtich 2OOF e2d portion
i ncl.uding, a_r surface portion at the free end

poPFighe 5?ytﬁggﬂ%y bl ade, said wave-like guiding
sushagewengaviRg Yuifhisgi utFREEren@igsiy dypth! #2884 finger
one side | ocking tunbler and naking t%e 5 latter

f oPfoResdi at whsasti Ree g8ide ngoskiraceumhkef eanthanak iy the
| ogkij t LS. e t] ] t.he.

act o5t oA e o KRR ChEMF) BN, ML e the
pi sotle $odkiaystiredveenisandved velabaehchabby taganinst the
when the key blade is inserted_jnto the key slot, 10 .
CSRFiCTaPE, PRKY HOTSE g S urRacE-THER i HYE M3k to pivot
OngidéhgﬁsCBQ@W@@ﬁté@ﬂdgﬁﬁﬁ@téie@h&“é$bf%ﬁ&h§)dﬁhen the key
| ocki ng tunbler and guiding the finger thereof, upon

f UPL§AEnser inpRrEe@ kevo btlaglekentdlethe key slot, into

) ific.position. [ I i ng. e

ARG e R i S R e S R R

t e deeycopleugoreliahi wesbaisgied Wathi Bgidsai d at | east

oSt dpcsags pection being, logated i o, sclect ed one

atche reRIfeC@dnora 19k, anpeedeher AhaedpURNEH0Fn28 the key

| ongi tudi nal positions corresponding fo a specific

pisdettal 1pési 8 6Rectfdai pobingen, cehaiagt hpzédckhnghitmbler
to allow said side locking means to rotationally
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
levels and at a selected one of a predetermined 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

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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in addition to said nunber of vertical code |eve] g.f@ro07
said at |east one side code portion, there is an
extra top code level 25 |ocated at said shelf
surface, any side code top ment | ocated at this
extra top code |l evel repres ing an extra code for
the correspondi ng side | ocking tunbler of the associ -
ated | ock, whereby the nunber of possible code
2. Bokbi¥nébkonsei $n antvebsadd RéyMiysheR087 déﬁiﬂedﬁikeglaim

for_us a,l ock,and y S S defl
1 REGRER FRe i 0P i bR T hET A= i fepbagfe phbhe code
topskdgmentdel otapesegientiiosat ed abp Sabde exéva@ltop code
level. 5 3. A key as defined in c?ain12, wherein the
vertical extension of said side material region, from

3. ﬁ k@%ﬁéseggflﬂédthﬁ gfg mbha ? o SR On S %itf&%fagﬁten31on

ey as ined in clarm
of aheﬂesndsamdtGELalcaégeamenfraﬂ 3i bowes atpatol. Chemkey
S ned n claim?2, wherein said side code
blaa%p€bs%%h§ ?gﬁgt 3 %ﬁ?hligéhgt??n%'éH@nassociated
finger to be positioned in different pivotal

ositions while remaining at 15 sajd extra top code
ebey , as| feSinpd erR’/o@Jaqllrbo%q t¥eprebepsat@sentt hgpt exten-

sioSaE ggg@t $.-Akey as defined in claim?2, wherein
sai d side code top segment conprises a supporting

surface portion retalnlng the 20 aSSOC|ated finger in
formard Vot end 0sS oi nting towards t
£ 59T e ﬁle? % 140 Aé ‘@“ SEVNE %|%?C£? g-op
segm\éheﬂf eh&s Sl pbﬁgim%émgt@wg ﬁk@&&a%éié)&bcﬁ Of 1y P the
of at least one shallow recess in 25 said side code

posibhrred mght dsEEST eRt thl Yokt stpemit naotdll Ipvesrenining at
said &Ef&tﬁ&!&‘ AWy {L0m salth farvand plyvot gl end o rep-

posi tion.
resenting the same code.

6. A key as defined in claim 2, wherein said side code top
segment comprises a supporting surface portion 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 said supporting sur-

face portion forms a part of at least one shallow 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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8. A key as defined in claim?7, wherein said shg | QWn 2007
recess 30 includes a curved surface portion and an
adj oining straight portion. 21 March 2007 26 9. A
key as defined in claim?7, rein said supporting
sur- face portion includes upwar d projection
between two shallow recesses. 5 10. A key as defined
in claim7, wherein the vertical exten- sion of said
9. &t kegast dadiskdl Lowciledess, i shbrednl58%idf sthporting sur-
£ vertical exteEsion of said aide mat er i al re%ion. 11. ﬁ‘ll
ACRePORE 1B FREGUFRSCRRI HPYBT WREPSPHELRB DBFFFRY two shallow
rec8¥ker- 10 sion of said at | east one shallow recess is
0.15-0.25 mm 12. A key blank for naking a key as
defined in claim?2, wherein said shelf surface is
10.! ﬂ,cg&gdathgg’iﬁ@dUEH?Elggﬁg%, PORLLOD,OFnLNE J_ﬁa?i’c%’i a8y en-
sai pper edge portion al so’ having 15-a materia
sionegiEonafidr aakengtaosepahal kowodecpast esnSthereb®h.of the
%3. ﬁ keﬁ bl ank ag defined in claim12, wherein said
verkhEpt CELPPELED 8T Beafed AF BATGPpRr SEPtERe part of
a W dened lower portion of said key blade. 20 14. A
key blank as defined in claim13, wherein said shelf
11.s8rkareapsdpéiacddiat chaimny?t udhaaeini pheroertieay exten-
. Upuar d ' saj e a art_of ]
ioH R YR g, LeaeF: Dl BB Stk 258 OOLS 125,
bl ank as defined in claim2, wherein said shelf sur-
face conprises a |ower wal] portion_of | ongj t udi ha
12. R KpynblopRobob TOFHRA 7 nKaY prandrELReR Shrgsath of

wheddifl kgyqabbader 2drMae&hi2004-add below an upper edge
portion of the key blade, said upper edge portion also having

a material region for making a separate code pattern therein.

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

portion of said key blade.

14, A key blank as defined in c¢laim 13, wherein said shelf
surface is located at a longitudinal lip protruding upwardly

and forming said upper surface part of said widened lower

portion of said key blade.

15. A key blank as defined in claim 2, wherein said shelf sur-

face comprises a lower wall portion of a longitudinal straight

groove formed in a planar side surface of said key blade.
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16. A key blank as defined in claim15, whereingiiehy 2007
shel f surface conprises an undercut |ower wall
portion of said groove. 5 17. A key bl ank as defined
in claim16, wherein said she}f surface conprises an
under cut | ower wal l portion:%riented substantially at
an acute angle relative to a central plane of said
key bl ade. 10 18. A key nmamde of a key bl ank as defined
16.1 A any bhenifasl defibned2id7¢149m A5} owkefoin useidnsiaelf
lLock and key system as definped in laim1l, said | ock
SUrERFRCABREdGE At HAEEFBASEOBRE ¥Rih PA5- ke hg 1o
grobugbhl er adapted to cooperate with a side code top
segnent, |located at an extra top code | evel at a shelf
surface on a key bl ade of an associated key. 20. A
| gc S N ' i 9 reipn ' ast
1B e e ank g B S M B TR P RS tEe
surfede topprisgeemt wfdancassbowat edakeypoiisiatlapt et ed
al low sajd | ockin menber_to rel ease said key plug
Subﬁjb%ﬁtb%ﬁqg Fhoat edRTE aan%%%dﬁ?%?mﬁ%dtwemriY% plane of
sai@OBe{iPNagel respective of its ro- tational position.
25 21. Alock as defined in claim19, wherein at | east
one of the side locking tunblers in said rowis
adap I t I | ocki ng. to. rel eas .
18. sali@dk(ggy&l%?%g(l)g\r/}\% y}‘t‘]?/e%??}g%ki é;gp%és]igl-@?gﬁéqar% %Ae 5 clains
12-Fpecific elevational 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
19. lRCKoAR rdnBLers, bel Ng-jrounyg eﬁeogog Slayatd onati g in
rotational novenment 21 March 20 %8
claim 1, said lock being provided with at least one side

locking tumbler adapted to cooperate with a side code top
segment, located at an extra top code level at a shelf surface

on a key blade of an associated key.

20. A lock as defined in claim 19, wherein said at least one
side locking tumbler, 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 sald 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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as recited in claim1, and at least one furtheray pMarch 2007
| ocking tunbler being nounted for limted rotationa
nove-nent, within a narrow angul ar regi on not
exceedi ng 10 degrees, said fagther |ocking tunbler
al so having a finger for cooperation with said 5
wave-|i ke guiding surface of an associated key. 23. A

def i in claim?22, wherein said at | east one

| k d
as FAFLRSR LBCRPAG™ anbPBR FE NBOREea"F of UBFBGE! {ORAING

tunBR¥eMBBingORbintbRerassochated £LPYEIoREL NG PYLHEE: SOithin
as to be non 10 pivotable and shaped so as to cont act

a nérﬁéﬁeﬁagpyaflﬁﬁgloéoﬁéévéxéﬁe@i@@|h@ dedec¢ocasd bh. further
loc% gA?Lﬂﬁfe?S ggglﬂggf%gk ?i#%%%lerse%gégﬁag¥2§§?%lth said

sard further
waveeueheegsadﬂngeyuriécelug sheasbet hgteédchéed at an
el evational position below said extra top code |evel.

25. A lock as defined in claim?22, wherein at | east

23.one16kk §§|@efﬂﬁéaein|@ﬁgiﬁ92iUn@ﬁ@félﬁsségﬁpé@dléébt one
rel ease said key 20 plug when’ being | ocated at sa

furgheraleehiegdeupeler. 126mownkey for @b@vatu@nabckowent
ef d i m, 2 rein the. key has_a si code
on o B R At B e E e o AP Gt s SOOI
pivboekl mgandndhe@ped nsa aeato enshpast ta ofertk 591 Be el 25,
fromthe ti f the key blade. 27. A key for use
Con?ﬂvé ?Bc%R%EFQﬁﬁ$§§ 1?F%W%9%122 wherein the key
bl ade conprises at | east one double side code portion

adapted to cooperate with two different |ocks having
24. dikfbeehntas e ifimpl eis eladm @Renhorgin i nedast one of

salgofufﬁﬁgk 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.




