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A LOCK AND KEY SYSTEM W TH | MPROVED TUMBLERS | N THE
LOCK FI ELD OF THE | NVENTI ON The present invention

WO edoanessé o a | ock and key system with i nproveBRCT/SE2006/000913
tunmblers in the | ock which prOV|de a nunber of advan
tages, such as a |arge nunberl of code conbinati ons,
possibili ties of designing naster key systens mhere
the naster keys |ook very nuch |ike any specific key

A IQOR AN KN SYSTEM Mg | IMEROVE0 TUMBLERAI TN Ty ek
of the security level, including protection agai nst
unaut hori zed key maki ng. Systens of a simlar kind are

I K@M , fromthe US patents 4,756,177,
e Lkl 2 S ; and 5,715,717 (all in the nane
ThaﬂpH@sémﬂdemWenﬂnaﬂxiqknmmﬁtﬁzGeapé&Fa@ﬁbg&goﬁgaﬁéntMath
nte i ate appl i.cati,on published under
e B R Sb s e e R R0 YAiSo & BTpss i g dvan-

tadeagk s&ﬁ:lrlsla@‘l,a a_a&@é QurtRyr QJ@%O@&S N nANDR, possibili-
| ocki ng tumbl er as such. More particularly, the

ti6snPEntdes dedRce i te 1 Gew m@t@;s w@neemhaqmmaxg keys
loo'koQII%%goEnug?le 1Kind a%%cﬁ% = Ca %gVI gr single

cylindrical bore,
loakot anablay joonermadll emdneass&l @fcyﬂhm@recﬁ:ailtkgforl@sveial dncluding

ey .plug having a |ongituydi nal key slot and a nunber
pr4§éﬁt&€?|ﬁ aﬁﬁﬁ%l@ﬁ§%é$%fﬁ%ﬁﬁ ﬁedh@aﬁlWQy plug axis for
| ocki ng the key plug against rotation in the

Sys&%hmn@EIQablhaﬂ%m'krﬂd b&%sbeﬁeﬁﬁﬂﬁﬁﬁ @owdal @ lockingm the
tunbl ers conprising a part and an |ntegral k

Us @éﬁ@@ﬁé ﬁaﬂ§6ﬁéﬂ7en§a@@ﬁe@§5W|ﬁh64@ 86Sacizaced, Wé@ 717 (all
in %@F nQRQYOEa@% %%H%% ”D%%%e%s'%a%%n%S%o%h%t%%SCW@F%%CO) and

in said key plug for élevation
the international patent application published under No. WO

95/16092 (Medeco).

The invention also relates to a lock as such, a key or key

blank as such, and a locking tumbler as such.

More particularly, the invention concerns a lock and key sys-

tem including 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 a number of locking tumblers in a row along a key
plug axis for locking the key plug against rotation in the
cylindrical bore,

- at least a subset of said locking tumblers comprising a body
part and an integral key sensing part for engagement with an
assoclated key, said body part being mounted in an
associated chamber in said key plug for elevational movement

therein along a tumbler axis in parallel with an axis of



10

15

20

25

30

therein along a tunbler axis in parallel with an axis

of sai d associ ated chanber, and keys of the kind
weomwpissng: - a |ongitudinally extendi ng key BPCESEZ006/000913

which is insertable into said key slot of the key plug

of an associated |ock, - said key bl ade having at

| east one | ongitudi nal code pattern, including a

nunber of code portions of varying depths for engagi ng
s¥i §hasabdibhbb@genbmkey, sghgi ng part of said | ocking

tunbl ers and maki ng the key sensing part follow said
kephgPt ubiPbpakivddecpari &Ry when the key bl ade of said

a [ [ j N t Lnto k
2 AL EA PRty SxbEhREn IREY Baul: bl P hEbep AR
ihbogseidi kaly, sbde phtteenkayopbuy hef key bkadeiatydbeock,

I ated o n edge of th ener al flat).,key bl ade,
- sofdakEReblagr BATANG) Bk Lotf acehel LoRE FEdiBRAdEOIThe
p@ﬁ@@ﬁhftﬁﬂgiﬁﬂbh§r§ fhmble b8Ckodkepdtt aBHsdoei {h8ing
centrally in relation to the ke% slot, so as to engage
=

depths afesdenpagiegnwibhnmedidninhegeagekey speskey, past of
L co n o 0 , Cde ¢
Lot Pokrey "thABLETCCr A PRARIAT, sRE BLECUENBIRY Bagy ortow
spadit eongfbudedadbncadshphttornat waesi deepreyi bhacé bbesaid
key bl ade,.  as disclopsed,in the Wden patents nti oned
2SR0eEer KU 8. SPEOF o AP eb  BloLRbPel s RaVeoLab: or
nore rows of |ocking tunblers, each row cooperating
wi th an associ ated | ongitudinal code pattern of the
As dopsrégpoddingtReyspBACKEROUNDN OFr TEEL FANVENT| @NoThe the

j y % referred, fo rovide.a
LonBLENEPYELYcHIEEAEY LR HRLEERELS, AURNE ALOLES Beaten
on afi eade eonmbhenayenasalNeveLabel keg, bl haeprebhodsshelfgor on

used for picking |ocks and for_detecting nmaster key
a s%@ae§9r£?ﬁ?n@fagh?hgeﬁnaﬁade' The associated tumblérs of
the lock are arranged either centrally in relation to the key
slot, so as to engage with a code pattern formed on the edge
of the key, as disclosed in the Medeco patents, or sideways in
relation to the key slot so as to engage with a code pattern
formed on a shelf or at a side portion of the key blade, as
disclosed in the Widén patents mentioned above. Of course, it
is also possible to have two or more rows of locking tumblers,
each row cooperating with an associated longitudinal code

pattern of the corresponding key.

BACKGROUND OF THE INVENTION

The previously known systems referred to above provide a high
level of security and permit a very high number of code combi-
nations. Nevertheless, the methods being used for picking
locks and for detecting master key codes, aiming at the unau-
thorized production of a master key, are steadily being deve-
loped and refined. Accordingly, there is a constant need for

further improvement of the security level of lock and key sys-
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thorized production of a master key, are steadily
bei ng deve | oped and refined. Accordingly, there is a
weongoemse need for further inprovement of the BEDSEI0DE000913
I evel of lock and key systerns, in particular to
protect the coding being used3 n a par ticular |ock
and key systemand to increase the security against
unaut hori sed code detection and key making on the
t RS | §norpa%qc‘ﬁrlarfo t® KRR 2R 138S %%'d%tnﬁd bleq(ﬁgs s EET 5 par-
OF THE I'NVENTI ON Agai nst this background, a primary
tighilagt lofck kadprkeyemysiten emd ¢o iscreafser tther securitfy
incr.ea rity | evel of .lock and ke /stens 0
PRI DSOSt Shore CEaPi ot APy W Mekiae: cor the
batshie odoperabiromoaf &aeh lkeekiargouakler 120¢st he asso
ciated | ongitudinal code pattern of the corresponding
key. Qther, nore specific but just as inportant
ORORIceCHY aug tRvEwTTHRer increase the nunber of
pOSSi bl € code conbimati ons, to nake it even nore
Ag@ﬁﬁsﬁcgmﬁst@apkgkoamﬁ,lacprﬁmatbeobjsbenb&ndthpresent in-
Lm nate,the possibility for unauthorised_persons to
vegglgérﬁfngohgﬁrgﬁgrl&gﬁi QsﬁuﬁgﬁeF§CBFl§YIé@Weér@ftéOCk and
kebe sgesenti ofedhtokiapespkicAgitheabegk  MBEekY Y arly in res-
anal yzi ng the | ongitu dinal codeN@attern of the
pegEs8Ei APEd CREPS raUNMRRY EORATHE L PRVENT| ONiPhese aolj bes asso-
: aghi f: a . lack y Sy mwhere the.
B S N R e A
at |l east a subset of the row of tunblers conprlges at
east _two nei ghhouring key contacting portions being
Oy BaFERPAced Phim S5En S0t NOPOFOAGE: GHTRRERy 28 to fur-
thakongcsabhdekenephugbari srapdshebng okl BSH\bW&B'&&BﬁQ to
limted region at a nutual distance not exceeding bf
makReldli §VaRcBOBEt deédihichéteEnt pakkarey dbckwonadhacegstem and

tolQﬁkhﬂgakgnghgrﬁo%gi§§&9t§o%%rEgﬁQu%H89igg& persons to de-

termine how the locking tumblers of a lock are to be posi-~

tioned for operating the lock merely by analyzing the longitu-

dinal code pattern of the associated key.

SUMMARY OF THE INVENTION

These objects are achieved for a lock and key system where the
integral key sensing part of each locking tumbler in at least
a subset of the row of tumblers comprises at least two
neighbouring key contacting portions being mutually displaced
from each other longitudinally along said key plug axis and
being confined within a limited region at a mutual distance
not exceeding % of the distance between the central axes of
two adjacent locking tumblers in said row. Each such key
contacting portion is provided with smooth edges, e.g. rounded
or bevelled, for possible sliding engagement with the
longitudinal code pattern of an associated key, when the

latter is being inserted into the key slot of the lock. The
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contacting portion is provided with snooth edges, e.g.

rounded or bevelled, for possible sliding engagenent
wowRaon/0143s6 | ongi t udi nal code pattern of an assoRPCHSE®06/000913

key, when the latter is being inserted into the key

sl ot of the | ock. Thenunber of code portions in the

| ongi tudi nal code pattern of the associ ated key

corresponds to the nunber of key contacting portions

he i.n [ a [ h

nlos S6r Erase oot ot A 5ob thaf S hanogeOl Betein of
théuabbet&atadtheyrewmréspbeasttcnehbuhumbérnece&sgrbbntactlng

all of the key_contactin ortigons of each | ocki ng
PORGBREr Ofn 41 4OSHEEEt LR SaEL 4Bl F3LEngabe APt fbg number of

co@@rF%%EQBﬁ%ngsc%ﬂ%hpQ%Eb%@ Qﬁaﬁatﬁea§§ﬁ5b§t%§ KE¥HURPB in
y inserting the latter into the key slot . So,

thgenewal Ry, lﬁhéteOWﬁlbubenatnuﬁb@ﬁsaﬁlkyyaéénpécthﬂgkey

oSkl S ARG R-00 BOL A6 R IRKe 60RLAGh Wi Supser

corresp 1 on,

w1&meabeUaQab|¢ng®§%Ibhehthabo&kbs@BnUﬁﬁgC@bHaCbbmglon of said
portions do nmake such_a contact for_ a certain
as§3§ﬂét?€aﬁﬁﬁeuﬁpntﬁél#HVéﬁﬁﬁéﬁlpg the éﬁF&ﬁ&eﬁ@ﬁP GPe key
s1bwo or nore nei ghbouring, longitudinally spaced, key
contacting portions on a locking tunbler, with an
acconmpanyi ng i ncrease of the nunber of possible code
conbi nat i e ackno %d that the pria

. houl
Sohr BOPRCPOQes £°0TE BLoGuPs, oa FRESen gal N, contackin por-

tiapel whathodopublt akedaungemad’3bnachewi®h) a, cofrr@sponding
| ock having a _row of tunbler plates disposed in

codeaRS¥ELon  ppANESUGRd 1dadls KARORgtdpadey Rpasikey that all
ofC Wea%foh%%cﬁl%bl g'&%t&%%ts %1'&0%5% %g)%%g %e%fo%@ac% tf%% a

description on However
cedmauan&@ybetmeen these key con tacting portlons |s
greater than the |ongitudinal distance
A basic feature of the invention is the arrangement of two or
more neighbouring, longitudinally spaced, key contacting
portions on a locking tumbler, with an accompanying increase

of the number of possible code combinations.

It should be acknowledged that the prior art includes a dis-
closure, a French patent application published under 2378159
(Neiman), of a lock having a row of tumbler plates disposed in
transverse planes and each having spaced apart key contacting
portions (not shown but suggested in the description on page
4, lines 21-23). However the distance between these key con-
tacting portions is greater than the longitudinal distance
between any pair of such tumbler plates, and these key con-
tacting portions do not cooperate with corresponding code por-
tions of the key blade so as to constitute a code pattern or
coding system. In contrast, with the present invention, the

contacting portions are spaced longitudinally but located
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bet ween any pair of such tunbler plates, and these key
contacting portions do not cooperate with

weorresaendi ng code por tions of the key bl adePGDSE®06/@0913
constitute a code pattern or coding system In
contrast, wth the present inyention, the contacting
portions are spaced longitudinally but |ocatedfairly
cl ose to each other as reflected by the wording

"nei gh ing" and t tual dj st bei | ect ed
fai bTHeEots PRasi il of L OF StSmhes net vl DR ChTEIS
“nEXSSL Ohr I NG aghACERE h@EKA NIAL $HDh €& ShéingheeTO¥ted to be

Normal |y, these contacting portions are confjned
legw tHian theobotinelafi e5apee chobdearctionadnaFen dfethel two
ofti f ki ng r Nl be
B R b e A R T
cothect beki pgrt Lobé earé scouf theeld f i tinbv ebipat bopnda dse andr

d d back th. Anoth d, f eat
=T THEC b1 8REh1 SFRDNE | RC1 SOPRAST B URRCRhCYF LeFEr G

tuflb 0811 he Eactot hat cONBe O& c BB KLY §OTHEEAE I BBe associated
portions on the tunblers, at least in a subset of the

champdrets Vhichethewlogkéngotumsbarfbs @eidad £ohrtmeyement
WL LRt S L 0 [ key operating a

up%%%??cu %rgﬁgéﬁéggéeggaﬁgé%zgﬁ% ?%EQangitudinal code
pattern of such a key, it is not possible to determ ne

whi ch code portions will actually nake contact with
AHEB??Esﬁﬁﬁéﬁgﬁeﬂe§e€BHF§c?gn§gﬁoP¥?Bﬁanl?ﬁgg §§§L?§tgﬁe re-

duh@SKEROrLuabLeRg ERoRBEhEr rkeY sNstedBe 8kl mke¥sk¥y! bontac-
have a | arge nuirber of code portions, so it is

tigeneeatignaoenpblsi bhwbiersel htwheederia gpeebppE rRéythe
operates_o | ock only, n r [ :
cofBEEEh p Bfe ' 890 na-Fouft URRE! 8o ist) BokPhsy pign che

speystem aeaer gopgibast BE hnkent bparavimyi aepaatibeast aock.

first lock and a second | ock, which are .
When analyzing the longitudinal code pattern of such a key, it
is not possible to determine which code portions will actually
make contact with a corresponding key contacting portion of

the associated locking tumbler.

In master key systems, all keys will have a large number of
code portions, so it is generally not possible to tell whether
a specific key operates one lock only, a number of locks in

the system or all of the locks.

Preferably, a lock and key system according to the invention
comprises at least a first lock and a second lock, which are
different from each other, and at least a first key and a se-
cond kéy which are likewise different from each other, wherein
the first key operates less than the total number of locks and
the second key operates more locks than the first key, and
wherein both keys have a number of code portions which will

not make contact with the corresponding key contacting por-
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different fromeach other, and at least a first key
and a se cond key which are |ikewi se different from
weamhnossber, wherein the first key operates | eBGI/SERAN6/000913
the total nunber of |ocks and the second key operates
nore | ocks than the first keg, and wherein both keys
have a nunber of code portions which will not nake
contact with the correspondi ng key contacting portions
. of the, ,assaqci at |_ocki : e c 0 1
vicfly 2 8% taiséﬁcggtte%eiif’%%&‘eig’??\l‘fg‘%%g% bBe thect ogkR apen ful
inslkhe io@s REC thiev e dspeictdrvel Grelys soFaist lver opeghdier édie respec—
. features of the |l ock and key system the | ocks, the
tivigey© ko kP IFiSanks) and the | ocking tunblers
according to the invention are defined in the clains
and wil|l appear fromthe detail ed description bel ow
FurBRIcEF pDESERIRT ¢ atm rRSE CIRANENGS Ckh@nidh et isor tfm,| the

e expl ai,ned nore full W _\\d ref
locgﬁpeﬁ%‘eed AN K ck%L %%q%sﬁsta\ﬁga g 8 r%% C{okrelg]f%g rt?ugné)t s
acROpdigent «ief iMerntiventdren ddfiimed ishaks dlrims and will
perspective schematic view, a key inserted into a |ock
apnqﬂﬁ%fﬁ@‘t&h%%adﬁlﬁitd@st%ﬁ%%hﬁ Wwith parts of
the |l ock being cut away for increased clarity; Fig. 2
shows the key plug of the |ock and the key of fig.l in
BRIEKIDESCRIEAN I @arQd yIHE BEGtINGE Fig. 3 shows the key

and key plug aof. Fi gs, and in. a r t M -
They4The telcfrbgﬁplrﬂg kf%n?ffpe]%asl eacﬁenhonroeutﬂlglnld\;s olv\%w"yemJ&]r'?\%efe
rerf@PaatEely ddned keyipd s1gvh Fdigsi 1 Ues tdhwtougdode preferred
show the end portion of a key bl ade having a coded

embrimerrc s | oif abherSpeRti @ vi ew of a nunmber of diffe
rent enbodi nents, in accordance with the present

i nvention; Figs. 5a through 5c show, in a respective
Figi de shews, tire ®nperspective schematic view, a key inserted

into a lock in a system according to the invention, with parts

of the lock being cut away for increased clarity;

Fig. 2 shows the key plug of the lock and the key of fig.l in

a side view, partly in section;

Fig. 3 shows the key and key plug of Figs. 1 and 2 in a per-
spective view, with the locking tumblers taken out and shown

separately above the key plug;

Figs. 4a through 4e show the end portion of a key blade having
a coded portion, in a perspective view of a number of diffe-

rent embodiments, in accordance with the present invention;

Figs. 5a through 5c¢ show, in a respective side view, the end
portion of a key blade and an associated locking tumbler with
two key contacting portions according to the present inven-

tion;
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portion of a key bl ade and an associ ated | ocki ng
tunbler with two key contacting portions according to
w0 b@7prsasent i nven tion; Fig. 6 shows an end vi ROU/sE20061@0913

key bl ade and the associated | ocking tunbler of figs.

5a through 5c; Figs. 7 and 8 show, in side views,
cross-sectional views and perspective views, two

nodi fi ed enbodi nents where the upper edge portion of

the key blade is thinner and displaced in relation to

a base portion of the key blade; Fig. 9 shows, in a

Fit%er§pﬁ%‘lré!ean SEhePLd ik &F eWhe LRy EATh@Orakd Oth&f a dsk€¥ated
| ade and correspondi ng portions of three key plugs

loglginagt e beki g £iemi e?a noFPueR 3@/ three different

ways so as to fit into the code portion of the key

bl ade; Fig. 10 is a side view of the key blade and the
Fikey plagdod $hgw, 9in $FHde ﬁﬂeﬁ@pmsro$$h$mwtlemayiemsws and

at a | arger,scale, the code ortlons of th bl ade
PeRAREHETS hVJe%WﬁodW?efam?hﬂb? r SRR S %%g 1ghe upper

ed&éggoﬁgléﬂoM@ thd K@?p@95d591§|Qﬁlﬂhéﬁﬁanélﬂfsplaced in
erent lock ing tunblers; Figs. 13a through 13e

rekholpni porashesei versicde of eke keyebHadeerent key
bl ades (end portions) cooperating with the five
different |ocking tunblers of fig. 12; Figs. 13f
FighroughodSh show, pénsséatiae, ssdeenaeins, vﬂ@wﬁnﬂhe end por-
portion of a key bl ade and an associated, | ockin
tl?%nﬁfe? F%Yab%%é?f?%@ %ﬂﬁﬁﬁ?ﬂﬁ%ﬁlﬁ$ggorﬁh%n%h?Eubﬂrﬁﬂhkey

plgggmhaﬁfnée§p?SEkYﬁgStQﬁbYé?“ﬁ®d£5§e@°£nttHPledﬁff§¥ent
ade provided wth™two separate code patterns, one on

wayhesapper tedgetpbrtoobhandodaeporhéenontt heeskede biade;
the key bl ade, the side code pattern being nodified in
t he vari ous

Fig. 10 is a side view of the key blade and the key plug of
fig. 9;

Fig. 11 shows, 1in partial views at a larger scale, the code
portions of the key blade and the three modified tumblers of
figs. 9 and 10;

Fig. 12 shows, in respective side views, five different lock-

ing tumblers;

Figs. 13a through 13e show, in respective side views, five
different key blades (end portions) cooperating with the five

different locking tumblers of fig. 12;

Figs. 13f through 13h show, in similar side views, an end
portion of a key blade and an associated locking tumbler in a

modified embodiment;
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figures; Figs. 15, 16, 17 and 18 show, in schematic
end views and side views, respectively, a | ocking
wao eeplessshavi ng a transversely extendi ng fi ngePCT/SE2006/000913
cooperating with a side code pattern of a key bl ade
(as also illustrated in figs.gld4a through 14h) ; Fig.
19 shows the | ocking tunbler and the key bl ade of
figs. 15 through 18, as seen from above; Figs. 20a,

. 20b how, ,in_perspective and, sectiqnal , views
o1 F e R ERBaR ekt SRRt R S kb SRRRELTE A IR EaRvBe the por-
tidor o€daupsideldaenpaddiwbichi €ROPREALEEa¥LED @o&@?%gﬁterns,
e

side tunbl ers and another row of upper tunblers,
ong Bl ERe BBPRY 8F¢BI ReEHLPRoANENERReYtheBdenf bhe side of the
keGl BILEY, FhE- S y ol ide: yie ey bl ade .

'gnd %E%;tggguzgg? ?gﬁgl%%gt§¥ﬁf?§§¥52%%?£g§%5a% E%%;Varlous
figpgesi22a, 22b and 22c show, in perspective and

sectional views, a further enbodi nment including a key

bl ade, which can be turned upsi de down and which

Figeopesat 6, WL T haRd UPPShok P R sénERLELS HRYI BPews and side
calternating right and |eft key contacting portions;
VIiEVy: PISBRGWEVCLNs ad sidekinewiunpkekeyapladea apdantrecrsely
ek I i . v 2 n 2c; Figs.
M Tt T e e Sk Ly i N
bladpofasoaled hlkeytbhaedé anmdfigsbl Bia pimsobeh ngsgy} ded
for limted rotational novenment and cooperating with a
side bar; Fig. 25 shows, in a perspective view, a key
Fidl ade sweperahé NDodkihg! 1 t I t in :
%homn in figs. 24a, 24 gﬁ% gﬁ%;y€?9§$§2%%Y,®§%%éaﬁ% tigs.
15oBkronglusiBates seepefsprcabhoeeand top views, a
further enbodinment with a row of tunblers being

Figs. 20a, 20b and 20c show, in perspective and sectional
views, a further embodiment with a key blade, which can be
turned upside down and which cooperates with a row of side
tumblers and another row of upper tumblers, the tumblers being

displaced from the key blade for clarity;

Fig. 21 shows, in a side view, the key blade and the two upper
tumblers of figs. 20a, 20b and 20c;

Figs. 22a, 22b and 22c show, in perspective and sectional

views, a further embodiment including a key blade, which can
be turned upside down and which cooperates with an upper row
of tumblers having alternating right and left key contacting

portions;

Fig. 23 shows, in a side view, the key blade and the two upper
tumblers of figs. 22a, 22b and 22c;
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novabl e at right angle to the key blade; Fig. 27
shows, in end and side views, the two tunblers in
wo r@3/0186@ and 2bb ; Fig. 28 shows, in el evatiPCESE20061€)0913
top views, the key blade of figs. 2ba , 26b and 26c;
Fig. 29 shows, in side and pegspective views, the end
portion of a key bl ade cooperating with top tunblers
as well as side tunblers on both sides of the key
bl ad

Fig. 30 s in a ers ectlve v a __,
Fl%rti@ n&% Oy A R TR T 6 t HE ‘?ﬂ/%%tYJo%WS'
poPLRSSPCE ated B OpAP] @@dfmm@m thMdd) A dPefor
edge code pattern of the key. DETAILED DES PTI ON OF
limsoned RREFERRE@ENMWSBTM ¢PQReEAYING thikle § sside bar;

schematically shown a cylinder |Iock 200 with a key 100
inserted therein. The key 100 conprises a grip portion
Fig012@anshewgener ad | ye f ¢ ckeye bb bete, 182kensb shdawncomperating
,clearl in figures 2 and 3 A the to e portion
with 1ekk ey BHEbe 39208 ( HaF ok kiad 2SRy fud?ﬁ%ﬁ 242 24 and
24preferably wave-like code pattern 103, which i ncl udes

a |l arge nunber of concavities orcuts 104 whi ch nake
contact with |ocking tunblers or |ocking pins of the

e gt QUheTy el LA 5 PELRD LOSSELSALLIL0:O6ng con

viefis} he Kupthgenenobdym&nowaitliom toe patemtblers being
specifications referred to above and conprises a
moﬁ%@%?n@tzBigPB BRILEr FPytRBuRERdP+79%A object to be
| ocked, such as a door, the housing 201 having a
cyllndrlcal bore 202 in which a cylindrical key plug
F1Q0327SShOWatabhyep@uandlBede Thewkeythe ugwooBuhasess in

ong%%udlng g y slot 204 for receiving the key bl ade
1982 s% [ated key 100 and a nunber of | ocking
tunbl ers, generally denoted 205 (figure 3 )

NornaIIK . .
Fig. 28 shows, in elevational ‘and top views, the key blade of

figs. 26a, 26b and 26c;

Fig. 29 shows, in side and perspective views, the end portion
of a key blade cooperating with top tumblers as well as side

tumblers on both sides of the key blade; and
Fig. 30 shows, in a perspective view, a further embodiment of
a key according to the invention and associated top pins for

engagement with an upper edge code pattern of the key.

DETAILED DESCRIPTION OF SOME PREFERRED EMBODIMENTS

In figure 1, there is schematically shown a cylinder lock 200
with a key 100 inserted therein. The key 100 comprises a grip
portion 101 and a generally flat key blade 102, as shown more
clearly in figures 2 and 3. At the top edge portion of the key
blade 102, there is a longitudinal, preferably wave-like code

pattern 103, which includes a large number of concavities or
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t hese | ocking tunblers 205 will |ock the key plug 203
against rotation in the cylindrical bore 202 unless an
waz®onisased, correctly coded key 100 has been Pai/5E2006/000913

inserted into the key slot 204. In the illustrated
enmbodi nent, the locking tunblegs 205 are arranged in a
linear row along the key slot 204 and incl ude | ower

pi ns 206 and upper pins 207 as is well known in the

C l o f cylinder |ocks. The | qwer pi 206 have _ .
Cu%%|ﬁ@3 FPESD BERT ot sW%G@aHPF#§Pg2tgmﬁiﬁﬁﬁe&riﬁocklng
piassed ahed 1ok neeinC alheC RaRbensd08 s( biedWhe 13 skr@Rd dnto or

lL.ower key sensing part 206b meki ng contact with the
pu%é@@uppﬁeoéo§@engFébn 103 of the key blade 102. A
correspondi ng row of upper tunbler pins 207 are
mounted in cylindrical chanbers in the housing 201 and
Ther eybilasleed ldaknRA0dmaybpehelfi cake &Ahdngen2@2.119nkwnown from
rrect, ded key bl ade 102 is fully inserted

wh .y c :
thENBIERE ek 506 A OrS AE LREEGE Iy EORTECETHg CeRg=ises
hosghihaces 1ok ot e yppean yaRGuhewar ipl B 28 eg%géob%e locked,

| ocated flush with the inside surface o _ .
SUER PEdEi é8Prhotde2dPustingh@ ORobsivigg2el cydiasirtigal bore 202

; I Is f..th I 0 d [ .0f th
S o Pobaraatrfa e e By BO8H o e - SRS P Bl 1ea.

Then&ety, pdug. 20Boimatshe paheitadiaber ke¢ 0o&bave. for receiving
Al i nyention, the key sensin

RSB0 e B SR YR o s kL St

10éR6ngokuablkeast ganswhsel, atnbhesebemlrersircans Normally,
provided with at 'l east two nei ghbouring kéy contacting

thgset lorsingotumblerss 2@ WiBéd deckcthbedeynpdepai203 against

>ee.al.so fi.qgure 12 i1l ustrating such_ | ockin
ro?%%%pér§§iEgem§¥%lg%6§ﬁ8§gﬁﬁéﬁr?83 K& eE&nF&cPFﬁﬁcggFed'
cotirensly coded key 100 has been fully inserted into the key
slot 204.

In the illustrated embodiment, the locking tumblers 205 are
arranged in a linear row along the key slot 204 and include
lower pins 206 and upper pins 207 as is well known in the
technology of cylinder locks. The lower pins 206 have cylind-
rical body portions 206a (fig. 2) mounted in associated
cylindrical chambers 208 (figure 3) and a lower key sensing
part 206b making contact with the wave-~like code pattern 103
of the key blade 102. A corresponding row of upper tumbler
pins 207 are mounted in cylindrical chambers in the housing
201 and are biassed downwardly by helical springs 209. Only
when a correctly coded key blade 102 is fully inserted into
the lock 200 will the mutually contacting end surfaces of the
upper aﬁd lower pins 207, 206 be located flush with the inside
surface of the cylindrical bore 202 of the housing 201 so as
to enable rotation of the key plug 203 and opening of the
lock.



10

15

20

25

30

A s appears clearly fromfigure 2 , the associated key
bl ade in cludes a nunber of code portions or
w@onecavidsé es in the preferably wave-|i ke code PEI/SE2006/000913
103 of the associ ated key 100 corresponding to the
nunber of key contacting portions of the | ocking
tunblers in said row. In the enbodi ment shown in
figures 1-3, the nunber of such code portions or
concavities 104 is twelve, i.e. equal to the nunber of
key contacting portions 210, 211 of the | ower ends of
Oft lousise, | ddla my ruediirer deiske 126, & Fald liksticatiedndin, e.g.
|g%res 4a t hrou 4e, the |ongitudinal code pattern
LIS e PAFBItEd& regkd omaieV&i-f ferent fornms. These
figures show only that part of the code pattern which
corresponds to the innernost |ocking tunbler pin 206
Accpegiag far thespraneytf romentié oopettiheg kefy tkaskey phet 206b
2 Al s, pattern w || very nuch on
of %§C§09§§§6%%dF%§%§8ﬁfP&u#SWF6n18Fi€H8 Rey ?Qﬁsiﬁﬁ at least
a pabsemfoﬁhehé@@bkamblb&sflgﬁéep%@W1HE§r%1%BeaE“@east two

hbouyring concavities 110, 111 (see also figure
neigégoﬁé&Pﬁg HeCQQﬁéc&éﬁﬂhPQﬁGlﬁéﬁné1§esﬁéﬁedaSOWlll be de-

sc@ﬂgégelﬁﬁﬁgtﬁﬁll%éibwonge@f &E ?@n%?erabg%& %Fﬁggng such

contacting portions of a pi N o
lokkﬁdglKumbéﬁrapeu5|w1tthWe mé;ghbeaelhgckeygcbuﬂbbe&ng por-
gs all having two nei ghbouring key contacting
portions in the formof down wardly projecting |ugs
210a, 211a (or 210b, 211b or 210c, 21l1lc or 21, 211d
or 21Ce, 2lle) . These lugs are nutually di s placed in
Astﬁ8pﬁéﬁ§|F&aﬁﬁéV drpecfighref 2t heéhrepspbagaked amy bhede in-

clﬁ@%sshohu%gérbHE éﬁae BE%QSHS“%%EEgnéab&?%Egd68'géon

the nmutual distance between nei ghbourin
preéssabhinwhive-piekerabbypaboarnone3hakf ther apessiibkty¥d key
t he d st ance between the centra

lOgxéér%hSPmﬁgéB%asgn%hFOERw ar of key contacting portions of

the locking tumblers in said row. In the embodiment shown in
figures 1-3, the number of such code portions or concavities
104 is twelve, i.e. equal to the number of key contacting
portions 210, 211 of the lower ends of the six locking tumbler
pins 206.

As illustrated in figures 4a through 4e, the longitudinal code
pattern of the key blade may take many different forms. These
figures show only that part of the code pattern which
corresponds to the innermost locking tumbler pin 206 located
farthest away from the opening of the key slot 204. Also, the
code pattern will depend very much on the corresponding

configuration of the key sensing part of the tumbler.

In figure 4a, there are two neighbouring concavities 110, 111
(see also figure 13a) having the same depth and being designed

to engage with at least one of the two neighbouring key con-
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tunbler pins in the row Typically, the tunbler pins

have a di anmeter of about 2.7 to 3.0 mm wherein the
waelr@vamass bet ween the central axes of adj acent P€T/8EH006/000913

pins is about 3.7 to 4.0 nm and the nutual distance

bet ween nei ghbouring lugs is Bbout 2.0 mm or |ess,

i.e. about half (or less than half) of the distance

bet ween the central axes of any two adjacent tunbler
ta%%ﬁ%' %f&ﬁ%ﬂ o%ba ﬁ%%&%n r%& %ﬁ%? BEBQQEO%Q'”%le illu-

concavities, namel apart “concavities 0
standeﬁlln id@m&@pd@dlm@eEe ﬂb@k&n@hmwmbu@rfpgneea4a having

and a ntral c caV| %2 The entral concavity 112
t L SER I SOPHAFd L0ge ROF LR OFg fndtiee i of down-

waddiLyhl je&wﬁngThﬁ ode opat benn shewnion fQQQ%eoéczloc, 211c
i ncl udes two spaced apart code portions {10, "111 and

Orc@ﬁpﬁaI21é€e§@r2é@@e Badei on Thepe ﬂﬁ@ﬁe@éﬁm@@ﬁuagd@hd38~
er t l; en f.the kind
PIBEALEN, TR 00080 1 B UTRLSE, BESLE) JMIPRAC 05 eno
thei ke0BADL. ZDm'bugueee4@o®§&aedla@thugu&elaﬁhteUthglon, the
ode pattern is divided into two parallel code
m”%&@ﬁeﬁﬁ§tPGFﬁe e§W@@nb?e§g&@°5FlPﬁel&ﬁﬁepeé@@el@ﬁstﬁ@an %,
prk@¥ rRbade a s on@n nalg Nakf pekstiRe ykek skl adent ReNg)i Sof the
a code pattern corresponding to the one shownin flgure
dl&éaNCEh eeontd¢ Cieas ral0axed 0f1twanddjacend doledring
If 10 e .ke I the code pattern corresponds to
é %% i xﬁgfggﬁre 4c with a deep central
concaV|ty 112" between the code portions 110, 111.
Sych _a code pattern, or, rather pair of parallel cod

TYPACPdrNs, they tOBBIEraPdni DRVEI A CoRBIRERS RiviRRGUX 3.7 to
3. @'Bﬁ@r%@%r%g%f%%%r@ﬁkQ%n%% %QQW@%&tt%%dc nQQ%%h%les of

portlons thereof. An entire key w pair o
adpan&hﬁeﬁuuwd@rpanm@rn§ abomhe3uﬁpép éd@enposamwomh@fmutual
dl%%%n%%ybe%wgénu%gﬁ% odflga %%% %% about 2.0 mm or less,

i.e. about half (or less than half) of the distance between

the central axes of any two adjacent tumbler pins.

In figure 4b, there are three neighbouring concavities, namely
two spaced apart concavities 110 and 111, corresponding to
those shown in figure 4a, and a central concavity 112. The
central concavity 112 may cooperate with a third, central lug
(not shown) of a tumbler pin. The code pattern shown in figure
4c includes two spaced apart code portions 110, 111 and a
central, deeper code portion 112’ therebetween. Such a pattern
may cooperate with tumbler pins of the kind shown in figures

5a through 5c or figure 12 (tumbler pin 206A).

In figure 4d (see also figure 30), the code pattern is divided
into two parallel code patterns formed side by side at the
upper edge of the key blade. Thus, on one half of the key

blade there is a code pattern corresponding to the one shown
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The code pattern shown in figure 4e is simlar to the
one shown in figure 4a, but the upper edge portion of
W b@7kesssbdl ade is nuch thinner. This code pattRCTISEY6/000913
cooperate with the kind of tunbler pins shown in
figure 12 having |longi tudinal¥y displaced Iugs 210a,
211a etc. In a normal |ocking key system it would be
feasible to use code patterns of a simlar kind, such
inafigheeone sHOWN td fHondWra t4@sWith ghﬁfg?gqtag%p%QSthe
f the concavities 110, 111 (see figures and 13a
Otﬁﬁ?o@@ﬁf19§)theC$ﬁ§rbé@ﬁﬁbatheo@@dpapaemasnam@rthg@ends to
h [ j es.de, 7,and.8 (wth a thin upper edge ,
e oot e he s teadd ity pRePonestaRfureraetity 112
betivgenesh4b cade @or@ﬁbnﬁe1ﬂ099$nmdgegghyaS?%@@dngq%rn, or
rtions for. each_tu er pin) an W . .
raﬁgﬁéiPﬁ&Fn8F|9a5§#§FHEPOQSd@aﬁaﬁﬁeﬁmsméﬁ eRepkabteandth pin
tumbgb&shaadiﬁgdasd@&f@&%nke%pﬁkégﬁl £168 SHOMAC! B Ek98hg
5a, 5b, 5c, and also in figur 13, a tunbler pin
righbahalfoBariionst Wberegs-210a, 211a, 210b, 211b,
210c, 21lc, 210Qd, 211d, 2l1le spaced in the _
| ongi tudinal direction, will cooperate wth different
Ancedeipat keyngibaviangat woo@r phRE€EeL0E68dROpLEEBENNOWE the
t he ssibilities of varying the neighbouring key con
up?ﬁﬁtgﬁgepBPFF%ﬁQnonatPEnﬁﬁﬁrlBihlﬁéﬁtﬁgtadcyh|ﬁdgucal30.
body portion 206a will be described with reference to
figures 9 , 10, 11, 12 and 13a through 13e. Herein,
Thecgpdadppeherndebswnoinnétgssar dkyispammilar to the one

®cyPRRdPRERPRdsbS IO Jbyimeanmil
S B P oRRF b, PORS™ RS ChPELI AR, OBsthenkey

bladet he hody phihhen.ishekf ectibvehytarhdedyf Oboperate with
reci procal novenent upwards and downwar ds” or back and

Eheofthd Ph FrERteropinghehewnsishbimutael 2ndapang bongi-
tulte¥a bl ade; 407, 5ay1 1958 599, PA1ET8L 1t ubper edge
W

two concavities

In a normal locking key system, it would be feasible to use
code patterns of a similar kind, such as the one shown in fi-
gure 4a with different depths of the concavities 110, 111 (see
figures 12 and 13a through 13e). Other similar code patterns
are those shown in figures 4e, 7 and 8 (with a thin upper edge
portion of the key blade), and the ones shown in figures 4b
and 4c (three longitudinally spaced code portions for each
tumbler pin) and 4d (with longitudinally parallel code
patterns on the left and right hand sides of the key blade).

As shown in figs. 5a, 5b, 5¢, 6 and also in figure 12, a
tumbler pin 206a, 206A with two lugs 210a, 21la, 210b, 211b,
210c, 211c, 210d, 211d, 211le spaced in the longitudinal
direction, will cooperate with different code patterns having

two or three code portions.
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110, 111 and the correspondi ng parts of three

associ ated key plugs 203 with three different tunbler
wErwg/oPa6@ (having different |ower ends) . | n PCOSE06/000913

10, the end portion of the key blade 102 and the

tunmbl er pin 206a are shown inlé& side view, and figure

11 shows the particular code pattern with the

concavities 110, 111 and the key contacting portions

Nogolo’th%ljpo%fsfkﬁQJtli@ o R/J tgf 3ld arn%?.rfht%g)‘%{r%;n Lee , con-

be clearly ap parent igure
tatdteﬂqe;pocm‘moamst iofg ap@ﬂn@emrpﬂnu@a&h&gcmnt@dh&dﬂi@al body

r.res n ode portian ncavity 110, the body
oo o Bed o Tire SRRIBE it b [ S 68 (i s o,
1ot hals,arle werd i1Gal drevRigh r1r3es peelieve Of“ctgll%n tclél@f does not

t he ot her key contacting portion or Iug 11
negeissg fdde fEathe Gﬂé&ultaﬁartcytlﬁéd@w@lﬁ btwtomacyr lnclude other

cr%%%Q%%bEi &'d%dﬁ?@ﬁf&%ﬂ%ns Q% NS shqwa J N the
have t 65&

figure 12 same king d?lcal
bodwrpwale@Basbwﬁﬂmdﬂﬂmaﬂﬁ 9m$ﬂe@eﬁﬁmn9ema®&$calh&@Nement

he tunbler, pin 20 | ugs 210a 211a of equa
up&@ﬁgﬁ 3 9tQO%@Mﬁ§dFepﬁi%V%ﬁ§a§ﬁoﬁpr seen along the
cylind rical axis of the tunbler pin. The next tunbler
pin 206B has one short, rear lug 210b and a very | ong
Inf §i@aEe Qug tRETS. 1Phehowm) @men@nﬁu@bkér0¢'n 3@@Cbﬂa§ea102

torear I d even |l.on
o399 o £ 48 FOE 30 ACYERGRAE S OLG Wi ies
11p10d1andnd sher tcofmr@&@mhdhlmg; phidsand, thireal bgsoddi@ted key

t unbl very long rear lug 21Qe and a

PLUGS: ?%Po?’\%éPd ggéegsﬁfgfe?ﬁétkéymﬁlléae Pio3A29khGnr ey ing

difirgueatl3awbas ehwa)code RALLi-@ng por t‘ﬁ%n%%\ﬁ' gao%%l% of the
equal dept hs, HOA, 111A bei'ng rat her shall

kegoPheggordngndo thise tsmbileer plingg 0820are2 khawn216b 2 31de
vi%égganél%Qg%Q% %&1%h%%st@%et%g9E§Eu a@scoggep§%¥ern w1th the
concavities 110, 111 and the key contacting portions 210, 211
of the tumbler pin, at a larger scale. It will be clearly ap-
parent from figure 11 that in case the key contacting portion
or lug 210 contacts the corresponding code portion or
concavity 110, the body portion 206a of the tumbler pin will
be positioned at the same vertical level irrespective of the
depth of the other key contacting portion or lug 211, this
being due to the fact that the code portion or concavity 111

is very deep.

The tumbler pins shown in figure 12 all have the same kind of
cylindrical body portion 206a but different key sensing parts.
Thus, the tumbler pin 206A has two lugs 210a, 21lla of equal

depth, both being relatively short, as seen along the cylind-
rical axis of the tumbler pin. The next tumbler pin 206B has

one short, rear lug 210b and a very long forward lug 211b. The
following tumbler pin 206C has a short rear lug 210c and an
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has one shall ow rear concavity HOB and one deeper,

forward concavity H B. The next key bl ade 102C has a
w@bh@alewase rear concavity HOC and a very deep fRCTEE06/000913

concavity H C The follow ng key bl ade 102D has a

deep, rear concavity HOD and Bshal | ow forward

concavity H D Finally, the key bl ade 102E has a very

deep rear concavity HOE and a shal |l ow forward

eve@Ndanyky-, HE%erQ% ﬁ%@pQQH'VeTB%nH%§E ?h%ﬁW%Fogggrgb%D has a

rotation of the key plfug and open
longy mﬁamslp@sﬁﬂ@dn@@dmaﬂ$hpms ﬁpmaardnduquﬂadeaaU tﬁenally,

h e qu h the_inside sur fac
e oo p PR 50531 P retd) Longhasalndud 2ods ape o short
formdirelatied Pnilki.gs. 13a (206A), 13b (206A, 206B), 13c

(206A, 206B, 206C), 13d (206A, 206D) and 13e (206A,

206D, 206E) by hatched lines on the key bl ade. The

ThEWRRLY bl %qug% gﬁ%&%nino%%égE gée H%gzi%ghco%ehportlons

t hrotigh 20 erent rou
Orlczﬁcawhm1§6raﬁeeQGmdtHegehsonb&natlmmSAcaﬁlhg uaedemn

a.paster sys,.tem_Accord usi_n
BT OB REPEHOtRE kPndBooBBAL hoeBUdRA2S06¢ ehaR - aPioD,
218cx bumll endpesibki ofS tak0RAmbhe r gWnWi t Bne. Qeysb&ade 102B

tunblers as illustrated in figures 1-3), certain keys,

hagj pret feaképWbrads EORAAVHLY éﬁByaﬁéepaﬁedaﬁée@peﬁorward

coﬁegvkggk%ggg?rgﬂﬁ ggxkogéiegﬁgg'”QoEH"BF ks s agggw, a&ear

t hekin secon or group o
conhevkey 102B éadsae ecalkleded pabeWakay bncathb QQQCatehe
pi.ns of

lLocks or. grau f. locks, having tunbler
£ N RSB 8K 5 hehSEkS: alBt Tt LA S, 2hon ana &
shkeysw $uehaag EBECEQXt9|§QQD10§§haT& ! @H%nké&'bhgaéslozE
or groups of |ocks having tumblers of 'the kinds 206A

haggBVezy6ESeDf realir SeNCeNatlali6E Ray 2088adilbw fhemard
coﬁ85¥§t§51§1E?Ster key which operates all locks in

The respective tumbler pin will permit rotation of the key
plug and opening of the lock only if it is positioned with its
upper end surface at the shear line flush with the inside sur-
face of the cylindrical bore 202 (fig. 1). These positions are
indicated in figs. 13a (206A), 13b (206A, 206B), 13c (206A,
206B, 206C), 13d (206A, 206D) and 13e (206A, 206D, 206E) by
hatched lines on the key blade.

The twenty-five combinations of various tumbler pins 206A
through 206E and different key blades 102A through 102E illu-
strate how these combinations can be used in a master key sys-
tem. Accordingly, by using only tumbler pins of the kinds
206A, 206B and 206C (for all six tumbler positions along the
row with e.g. six tumblers as illustrated in figures 1-3),
certain keys, with the key blade 102A, will only operate and

open one lock or group of locks (having tumbler pins of the
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the system Another possibility is to use only tunbler

pins of the kinds 206A, 206D and 206E. All keys in
weemhomibock and key systemw ||l | ook very nmucPCEHBEEZ006/000913

with twelve concavities along the upper edge of the

key bl ade, as illustrated in ¥fgure 3, and it wll be

virtually inpossible for anybody having access to only

one key, or a few keys and associ ated | ocks, to

kidet @osane whelhend kR yKeY it cip SB%Cmek% k%%c%p%raE'%gkey
only one lock or a master key operati ng ‘sever al % oc¢
10g8 é@|8po@@éleﬁ t e sHpat ey OF, woadsepemheepQWS|hbeks or

e f S r i.n sinc
O br° nosRie) B RR £ B R et eras et i gpon and
20@BHSWWBEHaBek@UBOUEI@qo&@ﬁ ©@nka9g|nguggrgg0@§e &8y blade
lel aren A possi ble nodification of "the
1Ocodewp§9tggﬁn'§ ﬁﬁ FapédgFﬁuPﬁgeﬁeé0§3ﬁ bavénghtumblers
ofl8he kAnHisg20%3f . 2@%@ Ig@%bng BOEQgA hag tfgt%hor%ey 102¢C
| ugs 210a and o114, inh fig. as a Fong, -réa

Wl#égthteusaﬁaeaagharmastemmaeg Whgcﬁlmgeranésualtugocks in
£h sktphas a very long, rear lug 21Ce and a short,

% %a %mlug 211le. Fromthese figures it is apparent

that the code pattern of the key bl ade 102A, 102D and

102E can be nodi fied somewhat and stil
Anggéﬁgrﬁggﬁgg i§B¥|éﬁeHOlBeﬁuﬁ@lpuﬁumbe¢¢v¢1n$ g66bhe kinds

208Q6E28@pagnlo2h@kd in the same position, viz. by
cu?tlng amgy some of the material between the two

tunbl er contacting portions 110A, H A, HCD, HIP and
1t B LESROGL e ot B 2k0Tpat N Bt Ll ne i,
altbweretlthytibever obgehvYei8§08€oRE tHE upper edge of the key
blade, as illustrated in figure 3, and it will be virtually
impossible for anybody having access to only one key, or a few
keys and associated locks, to determine whether the key is a
specific key operating only one lock or a master key operating

several locks, or all locks in the system.

Of course, the possible number of combinations is very high
indeed, since it is also possible to use different kinds of
tumbler pins with neighbouring key contacting portions, as

will be apparent below.

A possible modification of the code pattern is illustrated in
figures 13f through 13h. In fig. 13f, the locking pin 206A has
two short lugs 210a and 21la, in fig. 13g, it has a long, rear
lug 210d and a short, forward lug 211d, and in fig. 13h, it
has a very long, rear lug 210e and a short, forward lug 21lle.
From these figures it is apparent that the code pattern of the
key blade 102A, 102D and 102E, respectively, can be modified
somewhat and still support the associated locking pin 206a,
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appended clai ms. However, it should be noted that the

nmodi fications as per figures 13g and 13h may not give
W@2@reci4se positioning of the tunbler pin in tPEr/SE2006/000913
contacting portions H D and HE, as would be

preferred. Thus, it would be b?eferable to maintain at

| east sone portion of the concavities HOA, HA HD

and I|HE so as to ensure that a tunbler lug (e.g. any

2060 ,t 26 dEuge 2K0a&0 Addd aHdth%H%bm%aﬁoggtﬁ%%ur%E% by cutting
sitione i such a concavity (e.qg. E)
W% r CREPMSre h@aﬁéﬁ1§4n§ﬁﬁ@e§§r¢h@ftwbetmmbﬂberc@neactlng

FQL h@vglbg bejhacategpat ¢t end .p f _the
pocyllondrlcal body porqtlonllaﬁt %gd g&bg &g§gd &egpeghively,
©.4-f PAGBE EkeeAditihgdt Aansvensabky Eﬁguméhesb@ﬁymBQ&Eaed keys

t ures 1 hrough 19 and figures
O e L RTOUSE 4R, JSa0HCPURBrer BnE ohBTor cohéaeREPRR OF the
apkendedi sthdsed waéb@rabﬂ%esHBG&HOBSdnU§eEaEﬁQESth

7. 5,067,355; and 5, 715,71 int nanme of Bo
m"a}géﬁ?%zﬂna 88 PEKbE&PUZEE BUt ANE lthdmas showgive a

I [ indrical, chanber not
D P E Fhontfig OETEAE HhnBi &Y L g SORe L el 10
P°ﬁ§lP@Sbé1hﬁvabﬁe1¢aﬁd pessotle Bbspreptatall e) upwards

and downwards in parallel to the key slot while
engagi ng a side code pattern on the key blade 122 with

h 219 ext nNgye r Lo
o iy s rdbompsanesientl o e Lol oo
OfTﬂ%eb6ﬂ90%6¥¥?%ﬁ Qﬁquflih%rSlUth®m®lbllmlﬁo|53 to ensure

tii to sid
SR Y ERLISE LATCRSTES Zh0eot | HE%idh calede sy 2110,
21]a%ls|m&%nbe pmmrelylgpmmmﬂ@d b;aﬂit@u@fpe@ @mcéll@gtl;(ya@e .q.

cribed in the US patents referred to above .
flEﬁfernatlve (not shown) , the side tunbler, MAth or

W t hout
Furthermore, the key sensing part of the tumbler does not have
to be located at the end portion of the cylindrical body por-
tion, but may be disposed €.g. on a finger extending
transversally from the body part, as illustrated in figures 15
through 19 and figures 14a through 14h. Such tumblers may be
of the general kind disclosed in the above mentioned US
patents 4,756,177; 5,067,355; and 5,715,717 (in the name of Bo
Widén). A side tumbler 216 of this kind is shown in figure 15,
It is located in a cylindrical chamber (not shown) at the side
of the key slot of the key plug so as to be movable (and
possible also rotatable) upwards and downwards in parallel to
the key slot while engaging a side code pattern on the key
blade 122 with a finger 219 extending transversally from the
lower end of the body portion 217 of the side tumbler 216. The
body portion 217 of the side tumbler 216 is provided with
recesses 218 fitting into a side bar (not shown) upon being

moved into a predetermined position, permitting the side bar
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a transversal finger, may cooperate with a
[ [ code pattern forned on a shelf at the

W(!!lgtgg,:oi;galjgalof a soloi d base portion of the keyP(t‘JI‘/SlEiED65/000913

e.g. as disclosed in the above nentioned US 5, 640, 86

(Wden). As is |ikewi se desct¥bed in the )

above-nmentioned US patent 5,715,717 (W den) thef.eyd

bl ade 122 has a | ongitudinal side groove 123 de |nF
topprendéhallioskand aecbetrtbmawahl +hthegl g‘é'%"en%'sd‘%e‘%’?e)frred to

Belkng inclined so as to forman undercut portion ;
abthe'groove 123. The wave-1ike code pattern is forne

in the side wall portion 124 defining the yndercui

portion of the side groove 123. See also figure 1 af
Asi pp el FEEPAGivRe (ReY bhade)122hen$ydeThame§§tlQQEH or with-
outhg LR B G L O b babn Tain  d Sone bedinal

synbol | L+, From frgufeS2Y45°PRF6RER Ti4hhi @ e

i Bt [ has_two. ,
Co@dpparehernhfornbe myabbngﬁg%% ?Fl}é ﬁg%g? ger%gge 38 ¢i nLid

b o O SHBE kY M Lonbave (4 oot 10 Setodas, Lanthe above

@nod j [ 124 for
i one ] n .,;5) de wal | portion _
meeng;giﬁeﬁ? 3{§%@?ﬁ%pt§@£§$§*se finger 219 on the side

. accordance with the present invention,
e et o o in figures 16, 17 and 18,

i14 € the right | !

As ?hse ltlr]ﬁe;‘i{fzér Sége%ﬁ?rnlg]%erd ﬂgji;&e ﬁﬁ%‘éﬁﬁ}ﬁﬁﬁQW%rer&

> Key td4 d e 1 i tudinal si
1, ot Hokdeny pgit:ﬁbsof t he key HEﬁdsug (ot sistamal side

gr{oﬁ%iﬁ%ﬂi%%t%tqw WJtJJSonasu_d R thve: tenbodi IMTENtthe lower
sid#eserlibest iaRpvdc e Kb Gantact or}g} %glr %&%c%{j:,eﬁoaqﬁ@n of

i ned thin alimted region,
theg%@:?é%eeesl\g&-hgmmmaﬂa@ Sodange thelrtean e xes 0f 1.

B T o by 2o
sid@ngr@oweryZBOnge%O%W@bdfﬁ@ﬂr%Z%Qa illustrating the key
blade 122 only. The location of the finger 219 is schemati-
cally illustrated by the symbol “+7. From figures 14a through
14h it will be apparent that the key blade in this embodiment
has two wave-like code patterns, one on the upper edge portion
of the key blade, with concavities 110 and 111, and another
one formed on the side wall portion 124 for engagement with

the transverse finger 219 on the side tumbler 216.

In accordance with the present invention, as illustrated to
the right in figures 16, 17 and 18, the transverse finger 219
is provided with two or more key contacting portions dist-
ributed in the longitudinal direction of the key plug (not

shown) .

Like the key contacting portions in the embodiments described

above, the key contacting portions are confined within a limi-
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e two lugs fitting into corresponding code
Lgffions or goncavities 126 and 127, respectively, of000913
W b@7/es486 | | ke code pattern 125. In figure 17, PCTIBE2006/
tunbl er 216 has a transverse finger 219 with a sEortt
rear lug 220b and and a Ionge¥9lug 221b (al thoug 28
as long as the lug 221a in figure 16) . In figure ,
both the rear and forward | ugs 220c and 221c are

t Lopasiatakl yuttbe dikeshekabiRgbebweenythes o i 4. -
eghéﬁg;f82i2¢a dmfhe code pattern 125 (from a codlﬁg € dis
taé#%ﬁ%%SWﬁFP %getﬁ§e§aﬁ§ 9ot Rdjement| kusbiated in
figures 13a through 13e. A s appears fromthe figures

through 14h, it is possible to modify the
In&ggaurﬁké siaéecéa@epapaetnoizﬁndeﬂgp@adsﬂtkMe0§i§§§r 219

111 which is the sane

e L B s A e e e s,

theey beovangedfastweyl ifee @H?Fe%ﬁ&fﬁg'?o&giﬁo£gfons or
k.is proyided with side tunblers onfy) .

COJFTQ%Y#JC%? i %% a¥0¢| 14t raeeRe ¢l ve by et 18fie thavaghi #8hcode

patwoeitsl aps0 be possible. In figure 14b, the side code

[ [ [ t different
attern includes three concavi ties a
Fevels, in figure 14c, there is one rear very deep

ity a f orwar d Il ow concavity, in figure '
o 14& t%]e%p'at ee:’rjlnt : ¥ réﬂgcfé? 30" RASHSV e fllngeri S219 with
2 dontaviddeslud eI A 4 rleor&\f/g? npl LT, A3 Shgh not
%jnilar ith a very deepmid concavity Welt , i
25 Gt easl\dlfgff}e tdrit 090%“@ pat tfergnrEsH6)i.ncl udes reiar 3
forward very deep concavities and a rela tively deep
concavity therebetween, in figure 14g, there is a
In dRaunsw eadaddndig tyeara anicddloa-wdeep 1@%@%% a% B1c are

, ; 5
rward very deep concavity in the pattérn :
Shd&%ﬁally, inyfigure 14h the code pattern 125h is the

same as in figure 18
Basically, the interrelation between the tumbler 216 and the
code pattern 125 (from a coding standpoint) is the same as the

one illustrated in figures 13a through 13e.

As appears from the figures 14b through 14h, it is possible to
modify the wave-like side code pattern 125 independently of
the upper code pattern 110, 111 which is the same in all these
figures although, of course, that code pattern may be varied
as well (or even omitted in case the lock is provided with
side tumblers only). A modification as illustrated in figures

13f through 13h would also be possible.

In figure 14b, the side code pattern includes three concavi-
ties at different levels, in figure l4c, there is one rear
very deep concavity and a forward shallow concavity, in figure
14d, the pattern 125d includes two very deep concavities, in

figure l4e, the code pattern 125e is similar with a very deep
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with a rear shallow concavity and a forward very deep

concavity. In figures 20a, 20b and 20c, there is shown
w@2iepidab@de 132 havi ng, on both sides thereof PCHSEI00&€000913

code pattern 135A and 135B, rfqpectively, and upper

and | ower shelf code patterns®133A, 133B cut out from

upper and | ower shelves of the key bl ade. These side

and shelf code patterns are pair-wise identical to
migaclonoiivéty s tedtl,t Ha Kéyulrleadd fgamhle clodiend titpsinde 25 £

. d and still operate in the sane way in cooperation
gL et SPds fREL 98 "PECK VG Yt GREPeCONCAVAIASS PoN) 8f Tela-

tivede Werhl @o%cd28tyve therddethRWR i Anf irggu Lo 1y oyghre 15 &
19 or of the general kind disclosed in any of the
shaddee mert Gragaustyat enmgdddewdger concayidivsendsed forward

[ p icatiaqn 03/,062570, (W.nl .
VRS 5005 655789 0N T oG SaRd SEO5006 s S W sd Y/ i
figoapendheshe tchdel pheteane 10b6ht He thde seade agatiherigure 18

,%ggA, 135B, whereas a row of upper |ocking tunblers

Wik8s ac §GFeT Stde Lt KOBCANaLt YoR8 o fREVEKEl egydsleep
cob@btarlys 133A, 133B. These upper |ocking tunblers 236

are pro vided with key contacting portions 237A, 237B,

| ocat ed on one | ongitudinal side of the key, the two

Kk i i ans, 2374, 2378 bei d t
T SHEERET TRorhEUPORGY R Rl nEr o At BT Sadeor BaREE 137

hawiinky,t b poesert deryehkired.s ,as appeakcsder @atfiegr @ 323, and
However, as .,in _the previous enbodi nents, the
13PBngireaBiesa Valsr ated SRBEGEdpE eyeTt Fasl erdenpatterns

138iast anag between EW%HP%b%QQOQBBngo%%?b% S vels" dithe xey
case about half of this distance. Accordingly, the
blegei.o0beleey sdoet acdi sipedit icons 23TAer237Brien phie-wiwe

sl L S5 8, LS 0t ST AU e e
upeidedidamml aingl shawn iopefiager 83 22@, s3kR, wa3C ian¢odderation
with the respective locking tumblers. A first row of side
tumblers 226, e.g. as shown in figs. 15 through 19 or of the
general kind disclosed in any of the above mentioned US
patents to Widén (or as disclosed in the patent applications
WO 2003/062570 (Winloc), WO 2005/028789 (Winloc) and SE
0500624-2 (Winloc), cooperates with either one of the side
code patterns 135A, 135B, whereas a row of upper locking
tumblers 236 cooperates with either one of the shelf code
patterns 133A, 133B. These upper locking tumblers 236 are pro-
vided with key contacting portions 237A, 237B, located on one
longitudinal side of the key, the two key contacting portions
237A, 237B being spaced apart somewhat in the longitudinal di-
rection in accordance with the present invention, as appears
from figure 21. However, as in the previous embodiments, the
longitudinal distance should be less than % of the distance
between two neighbouring tumblers, in this case about half of

this distance. Accordingly, the various key contacting
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including a key bl ade 142 having pair-w se identica

code patterns 143A, 143B and 144A, 144B, respectively,
wG@orhe4s5¢ he key bl ade 142 can be turned upsi dBCTSE2006/000913

and still cooperate with the upper tunblers 246, 247.

The latter are arranged in a 2bngitudinal row, where

one upper tunbler 246 (or a first set of upper

tunbl ers) has a pair of nei ghbouring key contacting

pR@ilon@n$ 374 643724 16B t@l‘% % Lbenghdinal ffﬁg by 1%}% ly

si de (cooperatlng with the code pattern 1

distwibuégsl dmotther Lomger uddmalledi24ztion ds&ecdn@u&etZl)
of upper tunblers) is provided with nei ghbouring key
contacting portions 247A, 247B on the | ongitudi na

A [fefrtc hiean @mbiode meA tCalr @spanding fSigiecwi ewagf Jtle key and 23,
. blLade 142 and the tumbl ers 246,247 is shown in figure

lnféu%?ﬁg enti6d meRdel L4dsheyieg Pairrydses igsatizal, code
pa%%%r%%d1%§A!nqu%@e%n@ QWaOf M%%k'Q%skg%Qh%%§%é5§b that the

each being gU|de for limted rofafional nove
keg. §laby dda@nsanf ba fiunrn2s7 upkiiger doR4bpndc samimdabeperate

correspondi cavity ( Wn rmtting such
R BB ERRTROHA 5 bk, (B SHRUT) e Ll el s
losigde ulldhalO@owhawheg et bARSVRHee kua$1321243220r€ECFirst set
each flttlng |nto a correspondi ng groove 258 al ong the

ofpg@pepoliibR e ) ehel BuRBLEr o256 iThborsings ferdicegtacting
poE%XoR'a§%6£5zgﬁ%ﬁgghet%é)%gﬂﬁ%ﬁ%hlhgﬁ %Eg@% %%%%.s1de
., “Where the ¢

portion, a code pattern 1 porti ons
(cb@peea¢hnguwbterth@Gcade @pecb&hcaMBﬁ otri édBBed ,atvhateas
15 relative to a

f b xceedi n
R Ty W ot A L LA
1stbeoﬁﬁﬁéasﬂﬁﬁﬁlﬁ@lg%ﬁgh%&n%5§ev'EBnkb%tK%ﬁ %%QE@%B%”947A
2490rt|ons 256A, 256B to bel ocated into a specif

r@t@ﬁi&ﬁéllsagﬁﬁwdﬁnﬁér&ﬁiﬁuhgnﬁhél§edeAb§prm@S@p@dlng side
vikleolfO¢Ke key blade 142 and the tumblers 246,247 is shown in

figure 23.

The embodiment illustrated in figures 24a, 24b, 24c and 25
includes a row of locking tumblers 256, each being guided for
limited rotational movement, e.g. by means of a fin 257
(figure 24b) accommodated in a corresponding cavity (not
shown) permitting such limited rotation. The tumblers 256
cooperate with a side bar 300, having transverse lugs 321,
322, etc. each fitting into a corresponding groove 258 along

the body portion of each tumbler 256.

The corresponding key blade 152 (figure 25) has, at its upper
edge portion, a code pattern 153, where the code portions for
each tumbler 256 are specifically oriented at an angle
(preferably not exceeding 15° relative to a plane at right
angle to the key blade 152), so as to cause the corresponding

tumbler 256 with its key contacting portions 256A, 256B to be
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In a still further enbodinent, illustrated in figures
2ba , 2bb 26c¢c, 27 and 28, the tunblers 266 in the

WO ovgioisd4sé nal row are guided in associ ated chaptEBsE2006/000913
(not shown) for novenent sideways and at right angle
relative to the key blade 16222Each tunbl er 266 has
two nei ghbouring key contacting portions 266A, 266B
each being forned as a conical lug extending fromthe

1 oR¥ad e iner 20fs g il 1, +366 A owRyds sthe %ﬁfﬂﬁﬁﬁ? the
A s indicated in figures 27 and 28, these conica gs
siglgn bge Itec#ped dlhendoeke or nore (depending on the | ug
positions at the end portion of the tunbler pin)
| ongi tudinal rows form ng the code pattern together

Inwiat Istddrlr espahdimgnibecesees 1831 uké4ated he keyuladesa, 26b
162. .These recesses have generally different depths

258nd 2dr 8°F0lredhal SHIPARESor Sforie IthRgiloagiiadineds roy are
gu@@eﬁoiheﬁk%b%ﬁdﬂéﬁhc%%%b%%@'q%Btl%%gwgﬁ F?% %%%%%e?%ed

[
tunblers. Like in the previous enbodinments, some o
sidpwayggangeeh orlohé6Bnydy meflatéaeh thulthe iketyobilhele 162 .

[ recess 163, .164, so _the codi ng pri,nci ,
e BaR 28 aS S b A i BpnERnmbed: redtet sifgoportions
26i6A, t RicSBerbeti eAhgagowrkl, akha keyikbadey Sextending from
symmetrical so as to be insertable upside down into
EhehenfoSRIIRReAPE ERBodimBReS dé§citrheddabsne, keleblege.

contacting por tions are distributed in the
| ongi tudinal direction and have snooth edges for
Aspéydiibbpéedl idi fgoemgag@ienndweBh theskonghtudiinaugeodan be

rn,of the associ ated key. .Such s t h_edges can
10§§E§0h9é§gg BQenﬁﬁiWﬁrﬁhgd88§P§&Pﬁn§ngggFi&HQ wPeRtdons at
theoundegoghape, o@r thy bewelkedpis)opbAgiRAlt hanS rows forming
adj acent to the |owernost point of contact. This is
EhRoFRERI Pathssnt AROEFRATT i thhessresppadinggrpeesisens 163, 164

inWahehwi | L7109 ke contact in the fully inserted
lnggsitigg of t%eﬁgey bl ade, since these

These recesses have generally different depths and are located
along one or more longitudinal rows so as to register with the
conical lugs of the associated tumblers. Like in the previous
embodiments, some of the lugs 266A or 266B may not reach fully
into the corresponding recess 163, 164, so the coding princi-
ples are the same as in the other embodiments. Also, in this
embodiment as well, the key blade is symmetrical so as to be

insertable upside down into the lock.

In all embodiments described above, the key contacting por-
tions are distributed in the longitudinal direction and have
smooth edges for possible sliding engagement with the
longitudinal code pattern of the associated key. Such smooth
edges can be achieved by making the contacting portions with a
rounded shape, or by bevelled, sloping portions adjacent to

the lowermost point of contact. This is normally important
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contacting portions will engage slidingly with the |on
gi tudi nal code pattern when the key bl ade is being
w0 p@en1sass i nto or pulled out fromthe key sl otPCHSE2006/000913
menti oned above, it is possible that only a few or
sonme of the tunblers (a subse?} are provided with two
or nore key con tacting portions. Al so, the
nei ghbouring key contacting portions are distributed

evich e lorgid Wdinaletdiy rge%to'r‘%rio wﬁgéﬁemlﬁllu%o%ngrgke contact

possi bly al so si deways ing tunblers
inggihged ufldiy Hinsietrdddr @toamt(;tmml orfo\télmrkte,y ®lgdeds siimce these

9_thrau h 19.and _in figures 2 4c _and
coh MG R TR St SRR R By i P oo
gieuglinky @diodi pEtiiedn when kheskedt @dade fisdWeas24serted
24b, 24c, or_ in sone other way. Especially, in Case

intrers BV Leshglitudinea [pepkeal Isdotoode patterns on the

key bl ade, the associated | ocking tunblers 236,

figures 20a 20b, 20c, 21, and 246, 247, figures 22a,
As2pgntizeed23pboamsd 2$6iSfp@wﬁéleGaha26bnl&6$ fﬁ% F§8§ome of

and 276, figure 29, d 286, 287 e 30) shou e
thﬁogppgggfgb%ﬁ 53%&?&3 §5ea§rpgl§§9u g%é pHGp&F more key con-
taceaper abiren obgt.ween the respective key contacting

portions and the |ongitudinal code patterns. Also it

is of course possible to have Iongitudiﬂalkcodg
tt S [ ey a
1pRh o s RSl B2 SRSt ehebtsY 35 Myspivuced
inahbe23pngdaudﬁaaatHﬁgewmhbnasiochat&éyr@WQgO%nﬁl@6551bly
ocki, g tunbl ers (not shown) di sposed on either side
al&? Fﬁg K8YSslot, for making it possible to turn the
key bl ade upsi de down. Then, thetransversal finger
woul d have to be | ocated apprOX|nater at the mddle
Thef lpr&ipedyupRlersatagr behanidedt fereadmpoed aotational

movement, e.g. as in figures 9 through 19 and in figures 24a,
24b, 24c and 25. Such limited rotational movement may be
achieved e.g. by guiding fins, as illustrated in figures 24a,
24b, 24c, or in some other way. Especially, in case there are
longitudinally parallel code patterns on the key blade, the
associated locking tumblers 236, figures 20a 20b, 20c, 21, and
246, 247, figures 22a, 22b, 22c, 23, and 266, figures 26a,
26b, 26c, 27, 28 and 276, figure 29, and 286, 287, figure 30)
should be non-rotatably guided, so as to secure a proper
cooperation between the respective key contacting portions and

the longitudinal code patterns.

Also it is of course possible to have longitudinal code
patterns (not shown) on both sides of the key blade; (e.g. of
the kind illustrated in figures 22a, 22b, 22c and 23), co-
operating with associated rows of side locking tumblers (not
shown) disposed on either side of the key slot, for making it

possible to turn the key blade upside down. Then, the
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t hereof. Another exanple of a symmetrical key bl ade,

whi ch can be turned upside down, is shown in figure
wQ@07M18466v of upper pins 276 (only two pins arBCHBRENG/000913

cooperates with an upper edgg portion of the key bl ade

172, whereas two rows of sid 4t unbl er pi ns 286, 296

are arranged on each side of the key slot (not shown)

So as to cooperate with associ ated side code patterns

t rgeote rsypelci fliropd 4 watiaiviave The hﬂ)ﬂ.e:rcaﬁj'dljﬁ @ﬁlebﬁmf\e&@y at
rear |.u A and forward |ug 276B like in the ,

th%%ﬂ%\f‘? Ogg%bﬁ Mﬁé,?% 1At o dd apatiteriheatench@ardp on

theadgsr portion of the key blade 172 is cut out so as to

cooperate with the upper pins 276. The function is the
same as in figures 12 and 13a through 13e. The vari ous

S crj.bed .ahov conmbi ned . w th
Anéﬁﬁﬁ%Eﬁ%ﬁﬁg§%(%§%1§b§%ﬁgﬁica ?%%%&ﬁ %ﬁﬂ%?ﬁ%?:ﬂﬁﬂm?e
tudned ivperiele3@iduid usits aflidgigh arkeps g 28 key dhader Mper pins

avi at its upper edge portion two parallel,
27%&?&% K&’ U D % rHL W3 COPPETSENRS &ty arheiRRfes edge

pordiAM i dHIWSR, 44 A6 weld %e@re%@sdecmfbo%m%atc}@rﬁdéeggcrumbler

The upper code patterns 183, 184 co-operate with u
pinsudfiter A 1286 r 28 eshbmaweatchsistidearoft dhehé&keqyi mdot (not

, 247 shown, in fiqures,22a, 22h, 22c and 23,
Sho\%ﬁgr ésgos % gmsiC SRETFE AP 7SEeE éc-e(gf)esrl ee_f%‘et fpatterns
(noti depedairfilears  nofowshowmhe uPpetOwiss, datH Mave a rear lug
enbodj ment, the key bl ade 182 is operable only when
2768y i2g¥t Ed T VS, U id fEarhde B fiden &g psivde awsliments,

andHHRY NIV @)t ditn 2% RQRSI pﬁoeta%iegz%q:t RREM £ 9% key blade

patterns 183, 184 only, an code pattern
172185 The laarigistaudisndlo cooe quatitee mis hartdeprgfperalgdiyns 276. The

corglRU LSO I 8Ll e SUE NS 15

| ongi tudi nal direction and include code
The various code patterns described above may be combined with
each other in various ways. A final example is shown in figure
30 illustrating a key with a key blade 182 having at its upper
edge portion two parallel, wave-like code patterns 183, 184
similar to the ones shown in figure 4d as well as a side code

pattern 185.

The upper code patterns 183, 184 co-operate with upper tumbler
pins 286, 287 somewhat similar to the pins 246, 247 shown in
figures 22a, 22b, 22c and 23, whereas the side code pattern

185 co-operates with side tumblers (not shown).

Of course, in this embodiment, the key blade 182 is operable

only when oriented as shown, and cannot be turned upside down.

Alternatively, it is possible to have upper code patterns 183

r

184 only, and no side code pattern 185.
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portions at varying levels or depths . The keys or key
bl anks according to the invention are charac teristic

WO poovloss45¢ hey i nclude a | ongitudi nal code pattRBCTHSERV6/000913
ing a nunber of code portions generally exceeding the
nunber of associ ated | ocki ng2sunbl ers, there being one
code portion for each key contacting portion of the
tunbl ers, whether or not these code portions wll

act ual | |ake cont act on fully insertj t. eV 31 o
TheolcjafH‘égJi‘%{HAglari % ?.p%ﬁr\/résr ,a]i%é)rree 5 roauhfr'%' bg%a‘%(e edeg” Put
maP el {drHa iofe NEaessArdde adihedfcd®l fetghbmurdasndiong as

contacting portions of the tunblers that wil] contact

they rerborti e crg Pordimn G it igh@rddiHE Ut deede
{ f 408 key %E% @l 1y, the nunber of
po ej&§%3£966rt 5%2 W%* é”équ | to the nunber of key
contacting portions on the tunblers . However, in
speci fic case t hese nunbers ma e slightl)
ThS s e KeY PLATES (HE pEeTos oo T O BRP (e krrac
el fde: Wheriga@ {108 keyl eentactdngh Pedinon &sdd heattern hav-
tunbl er may cooperate with an extrenely shal| ow code

ingor thwrben eheckdy PPREEEONT t9¢RC %A LY REETIENY ot humber
0 of L i 0! tihe: t ot r ;
o¢ IRLEEOIEEIALENS, D Koy ety LELAP! gl e ot cion
fot opgih ukk natocioaet pag tpont oén tdie Key hreleenny beether or
[ as, illustrated i

nogis g%%dqgg%ﬁggﬁﬁf eg gﬂgﬁo %g%l ’d%?¥?o%%?t%%t upég fully

ins &8 £RG eehd Nkl IMI £32% nBé Bnsi U6chBl howdv@r, there should
I ongi tudi nal groove, as illustrated in figures 15 ,
be t &t olighsi8oner (owt sope bekerspattyorli heogefyh%l Bgeghbouring

e. g.,one or shel i r _
cofifer DN ST b RRsArAlE? LOPLLEY LTt obtEee o comse
spbheiahovedaepdbirobed &S patehdndi 6401865 ¢Widepytbermasof the

shown in figures 20a, 20b, 20c,
key blade.

Generally, the number of key code portions will be equal to
the number of key contacting portions on the tumblers.
However, in specific cases, these numbers may be slightly
different, e.g. for the uppermost positions on the key blade,
where a long key contacting portion on the tumbler may
cooperate with an extremely shallow code portion on the key
blade. It is also possible to have more code portions on the
key than the total number of key contacting portions on the

tumblers.

The longitudinal code pattern of the key blade may be disposed
on the upper edge portion, as illustrated in figures 1 through
3, on both edge portions, as indicated in figure 29, at a side
wall of a longitudinal groove, as illustrated in figures 15
through 18, or on some other part of the key blade, e.g. one

or more shelves formed by a thicker base portion of the key
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21 and 22a, 22b, 22c, 23. A key without a code pattern
or having at | east one code pattern already nade
WO b@remiseray serve as a key blank, the |atter PEI/BER006/000913
transforned into a finished keg upon cutting at | east
one further code portion into2®he key bl ank.
Accordi ngly, the appended clains on a key" are al so
i ntended to cover correspondi ng key bl anks, the only

bldidkf, eseree akeithe the Wiral oxeehiini /Y 0h 3 ved nRaALLEEN Us
into the key blank. In the illustrated enbodi nents,
Pattﬁ@tcédé4ﬁor8t6|5or{§h§qent hen @8 ghowdi nal fégueesatOern20b, 20c,

are 40 r al I tedsat one of three different levels
21 a%gGQQ%é.zéf c%%?ée% t'he nunber of such lev els or

depths may be different, including only one or two |ev

I h | ar nunber of vertical |evels or
B Bt R thRBroy 8002 R tLraes Sloberongd s SFRFE GRat Rede

pakeyrbl adecamy Redearnedcby b@?s%e§%b|5§da'ﬁegh%l§5k the

i ncluding various recti |ineafr |ongitudinal grooves on
latRerspgdngf trhasikeymsdadatand/ finashkidniey upper cutting at

LI t | ustrated
1Rt AR Be kLl BplRt Bldel! IHGR: fBe v bipice

Accelrdtingélyy thienagggadeadr tilaimt0dn 2a( keg” Ark Whisehih$ended
entirely offset sideways fromthe base portion 102" b

LogForRe E8§I5P888di@§ k@ﬁ BleBkited t86 88 1lyoddfiergnce being

b I IFg f l rak s
e Bace ot tran 10578 of EhEoKey Bl AdE 1097 £t pank-

other | ateral side thereof. Such enbodi nents of the

k Ia mIII provi de a sl end
n %éatggggﬁ%%% gan agegﬁgepggk éh& REFSc Bﬁf%éﬁpgtognthe lon-
glandlnaﬂlcbdQUpéetbuﬂbeé geAsradapt edch@ceontachet BE three
of fset coded_key portion, in particular at the
dlgéﬁéﬁﬁﬁs%evéﬁérﬁF §ra&nSor Ofofo8F Sehe thanbhebepi aE such lev-

elg' QGdEB%K%aHQth%pa %E%r%gﬂyeﬁhbgﬂahngc8Hi§a5ngror two lev-

chi sel p0|nte t unmb
els or depths or a larger number of vertical levels or depths.

Moreover, the cross-sectioned profile of the key blade may be
varied by those skilled in the art, including various recti-
linear longitudinal grooves on the side of the key blade
and/or a thinner upper portion, as illustrated in figure d4e.
As illustrated in figures 7 and 8, the key profile may
comprise a relatively thin edge portion 102’a (fig. 7) which
is entirely offset sideways from the base portion 102’b of the
key blade 102'or oriented so as to extend obliquely (102”a,
fig. 8) from one lateral side of the base portion 102“b of the
key blade 102” to the other lateral side thereof. Such
embodiments of the keys (and key blanks) will provide a
slender and practically advantageous lock and key
configuration, and will require tumbler pins adapted to
contact the offset coded key portion, in particular at the

outermost lateral side portion of the tumbler pin. Since they
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pi ns, such key profiles are of a new kind, being
protected by the appended clains on a key and a key
whb@nkis4sespecti vel y. The tunbl er pins do not PEI/EE2006/000913
be biassed by upper pins 207 and springs 209, as
illustrated in figures 1 throagh 3 , but may be
designed so as to lock or permt the key plug to
rotate in the cylindrical bore of the housing in sone
cadink) ofytatA TdnvdntiSrRASSIING 40 s RS %q'lr 1'?18ce%r tumbler
wafers positioned axially between upper an
Pifisns Smedt k@ﬁe@rquédHSy g @it Latned) kiodAl MSmg p@sdt@@ted by

d|n 0 of .the kind conprisi
th%n%p%ou5|ngkﬁg%' héVln%eg %éﬁiﬁdﬁegép ﬁgﬂé €fﬁﬁﬁctf%ﬁly
cylindrical key plug (203) being rotatably journalled
sa Ilndrlcal 0 sai d_key plug having a
ThFoﬁ&F%ﬂ gﬁnﬁef n@? PEG@)th@ea%ﬁGﬁﬁéﬁ &Y W@@@ﬁn@lns 207
andusblrengs( 209), R a119WraLery 3nkey (pkug @LX 't%ro%gh 3, but
| ocki ng the key pl ug agai nst rotatlgn in
ma&ypﬁn@ﬁﬁéﬁpeﬁoﬁ@ as o legt oca pebset mhesaeg baaki ng rotate
t I [ d a 206a), and an i ntegra
e S R B 8% B g R et nen osfterhey
Alassodicatiedploegipl@0ro, usai &a@@@}t pant bel %ﬁf@%nb%gllt'ﬂoned
spci ated chanber (208) in said key p
axéﬁé@ﬁt%SﬁﬂFeﬁoygﬁﬁﬁtaPHe#@WﬁraFéﬁgpénﬁuﬁﬁpérSﬁ%psfﬂnally
ilpasakbkekgw th an axis of said associated chanber, and
keys of the kind conprising: - a longitudinally
ext endi ng key bl ade (102), which is insertable into
said key slot of the key plug of an associated | ock, -
said key bl ade having at |east one |ongitudinal code
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pattern (103), including a nunber of code portions
(104) of varying depths for engaging with said
WO paoggrsabe key sensing part of said | ocki ng tunedEsE200616)0913
maki ng the key sensing part follow said | ongitudinal
code pattern, when the key bl 48e of said associ ated
key is being inserted into the key slot, c har act
eri zedinthat - the integral key sensing part
CL@2®sbb ) of each | ocking tunbler in said subset
conprises at | east two nei ghbouring key contacting
portions (210a, 21la) being nutually displaced from

1.each sethend qRyl Lydicagl linahenggsai d key plug axis and
being confined™wthin a limted region, at a nmutua

logikst afcéhet kéxceedimpgisfinghe di st ance between the

entral, _ax f two.adj acent .l ocki n unmbl ers.in said

B %O%Pagﬁ&gegéﬁ%gucavﬁggl@oﬁ?ﬁ&?gﬁécﬁgrkpgﬁ g@?ﬁé'

- preyidedriichh egophugdgesshobepassicbkatsbigi A@urnalled in
engagenent with _said | ongitudinal code pattern of an

§8s0c it dadkdyalnherernéafish key pdugehagingser Leadifvdinal
gakdskey shot, gnhh% RumRer af ﬁg@%iﬁ%&%g?@gekgyﬁab%) in a

| ongi tudi nal code pattern of said ass

corr @dpogdiendgetyo ptiig awriiserfoaf lbookdghnpudheakky gpagedgainst
ke %ontactin% por&Logs.of t%e | ocking tunblers in
EQFETHOW, tAnd™E &Y OSEE Cole PRI not necessarily al

- aft galadtkey se@Rlkaciingaper Licensnel teaehchreCkich®rising a body
tunbler in said subset actually engaging with a
E6rtedpdf@i ngndodd poteidsa lokeyaisgnassgcraréd (ROPLIpSRr

%beﬁgh@%%r%ﬁ%% %%Ea%@%%%%t%%ﬁ%e au%o%g¥.%%€5'b%d¥ %art

yIi nder T ock an ey systemas defined’in claimi,
bermg mounted in an associated chamber (208) in said key
plug for elevational movement therein along a tumbler axis
in parallel with an axis of said associated chamber, and
keys of the kind comprising:

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

- said key blade having at least one longitudinal code
pattern (103), including a number of code portions (104)
of varying depths for engaging with said integral key
sensing part of said locking tumblers and making the key
sensing part follow said longitudinal code pattern, when the
key blade of said associated key is being inserted into the
key slot,

characterized in that

- the integral key sensing part (206b) of each locking tumbler
in said subset comprises at least two neighbouring key
contacting portions (210a, 21la) being mutually displaced
from each other longitudinally along said key plug axis and

being confined within a limited region, at a mutual distance



1

()

1

ot

20

25

30

prising at least a first |lock and a second | ock, which
are different fromeach other, and at |least a first
when70132A) and a second key (102B) which are PCRBERA08€000913

different from each other, ?I d first key operating

| ess than the total nunber of’l ocks and the second key
operating nore |l ocks than the first key, wherein both

of said first and second keys have a nunber of code
rpcwtém&d/ﬁhig:m vo i | thotdinsieen cotietcicen tithd heercofdlesaxes of

ondi contactin orti ons of the associ ated

i R G5l 1 S ugbrP 3 ITPs Y FRrQE such key
éch?ca(@c%&?&tpd/@clkcﬁy b%?nﬁf ﬁ&%@t&ﬂm%ﬁw%g@s for

| ock or l'ocks . 3 cyl'i nder |ock of the kind

ROk Isd rfgliaimSermgaqezw)t h@ﬁmgsaalctwlqn@r’qmnador@de
pgaztoggrx} CQ/A apygdé: qé(c?y }l(oeznosc?hé)el. rrotlat %blzy ng
ournal I'ed 1h sal rlc’al ore sal
Jhes/amca irongi danc rieéy@@tlot and a nunber of Iocku ng
tunbl ers (205) marowalongak pl ug, axis for
- iR tHPYhe kP RPHEGAHS 1 S13d kPG final code
ical i
ﬁﬁn@o%s&%osn%%%Snsgocglabﬂoé;cg%paﬁft (206a% an%%an |2§A§gr mbex
Q(iéylmﬁtrr@lrpm]rlty (L dry )kefwrecmrt gagerergontitdna of the
|tu%umaDl crode atteQLn of an associ ated key (100) ,
sal par% Dei nted in an associ ated chanber
£2DB)aridd sai d key pI ug for el evational novenent
there| n al ong?a tunbler axis in parallel to the axis
Bt rematrisakily 2% 2% 2k rkey £entpcting

eactgf?ﬁs ‘o Nes it QLR nd @YerfNISl N PAa (2000 )auar iy

cki ng tunb I n sal set conprises at [east
etrv@ﬁmm@hbnm |arlgC¢ae1yesmndJac; |crrgdepo_:vct1itmrrm (c2110%a1c211a)

PRI SaRPOERy TP B vt oo

key slot.

2. A cylinder lock and key system as defined in claim 1, com-
prising at least a first lock and a second lock, which are
different from each other, and at least a first key (1022) and
a second key (102B) which are likewise different from each
other, said first key operating less than the total number of
locks and the second key operating more locks than the first
key, wherein both of said first and second keys have a number
of code portions which will not make contact with the corres-
ponding key contacting portions of the associated locking
tumbler of the lock, upon full insertion of the respective key

so as to operate the respective lock or locks.

3. A cylinder lock of the kind comprising
-~ a housing (201) having a cylindrical bore (202),
- a cylindrical key plug (203) being rotatably journalled in

said cylindrical bore, said key plug having a longitudinal key
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confined within a limted region, at a nutual distance

not exceeding H of the distance between the centra
w@x@g/0tf45¢ wo adj acent | ocking tunblers in sai dP€DSE208616)0913

each such key contacting portion being adapted to

engage W th said | ongitudinal3ode pattern of said

associ ated key when the key is being inserted into

said key slot, - at |east one but not necessarily al

sloft bhese MmeiniRBoWH NG JkanqCeukdAlirad (RO aRS beifgalong a
adapted to engage with a corre sponding code portion

kegt rdaigd admgiftordilesaik iegdd hgatear Plofy saied negs goitattéen in the
fully inserting the latter into said key

cyéﬁ%ﬁ&ﬁ%%} %O§¥Tinder | ock as defined in claim3 ,

- wliedeiastsal ¢ubsieghldursiang Keykdewrt aciibl@i2oldom®is sing a body

10a, la) are displaced fromeach other al so
Pag‘i dé%&fé]’r &t e lt‘%_e%a K&y pragiag ears (2R6b) for en-
ga@hiender;ikoClk aPndafthiigdaln coli@di Patte WD SRbeiated key

body part of each 'l ocking tunbler (256) is guided for
(100, t €@ 1oy maalt evagemounged Ancyn mdgeodiedledashamber

fii ned _.n clai , rei.n_sai.d_haqd art is .
80O el e % SRR R NS shegagn atons
a itomblairmalis Wheheiraldaild tiont@eghali skey $ensi RGsparitted

W th said nei ghbouring key contacting portions (220a,
Ch??%&f'is di sposed on a finger (219) which ex tends

c hransver seky of rom said bady +part (217) . 8 . A
cylinder lock as defined in claim7 , wherein the body
- paest 1p2ep)rails kgyi dedstiog piamitt d@ 06bt) aiforalchmivekemy, tumbler

153U R e £ 360100 0 HLANE LR FELAL o
takengict pdirtdlonsode1pat,t enna(lde)ind sResed 190 dlsyieadsd from
ea%%eoiagi ggn%gt%%i%%&ly along said key plug axis and being
confined within a limited region, at a mutual distance not
exceeding % of the distance between the central axes of two
adjacent locking tumblers in said row, and each such key
contacting portion being adapted to engage with said
longitudinal code pattern of said associated key when the key
is being inserted into said key slot,

- at least one but not necessarily all of these neighbouring
key contacting portions being adapted to engage with a corre-
sponding code portion of said longitudinal code pattern of

said associated key upon fully inserting the latter into said

key slot.

4. A cylinder lock as defined in claim 3, wherein said
neighbouring key contacting portions (210a, 21la) are dis-
placed from each other also sideways relative to said key plug

axis.
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ated key (122) . 9 . A cylinder lock as defined in

claim8 , wherein the body part (217) is non-rotatably
w@eiodetk456.0. A cylinder |ock as defined in anyP@©f/SE2006/000913

clains 3-9, wherein said neighbouring key contacting

portions (220a, 22la; 266A, 28b6B) are constituted by

| ugs extending froman end portion of said |ocking

tunbl er (216; 266) . 11. A cylinder lock as defined in

_chai N ssaisd £h i en ( it i
e GUDOLrLaq Foy Contactiny por CLond (s8R Sebarorg Low

pagti erft edcdo laskiogbdumbpialyl € 2at6)r ighigudnglde for dimited rota-
ticen&ralv%I%n% of said key slot.12. A cylinder |ock as
FEF NGV 8 ai m 11, wherein said nei ghbouri ng key
contacting portions (266A, 266B) are |ocated at
different levels inrelation to said key slot. 13. A
6.cy icydéndegckogk @sf deddnen dnaicAalily Swhaheirgigajsgid body

pak#93 s( 2102211851 6g§id% 6B) extend in a direction
bei ng parallel to said tunbler axis. 14. A cylinder
| ock as defined in claim3 , wherein said neighbouring

key contacti ortians..conprise.at | east _two, key |, :
7-cBnEAALPRE pOPEoRS (o3RS PRf IRdEared "W T6Ha Said  inte-
grhongietudienali ngi ¢ ref wiahd skey sldlghbbirifoCKeyN@@htacting

| ock as defined in claim14, wherein said nel%hbourlng
Pogéy-oasnt(geélitng 2pde i d8s ddiseesesnpni ge fangegad 1o wkdgh ex-

t [ i 247TA ) l.ocat n an

e e SR e BPATR T "6, A

cylinder lock as defined in claim15, wherein said

ri se . at | east

5 o Ry B 4G OIS (946AS BugE, VBEPR S, Dody
pa@t gaah )l eRgigutiudidn&o rSi1de 1@k as #lod k¥ nel10tovement, said
neighbouring key contacting portions (220a, 221la) being
adapted for possible sliding engagement with a longitudinal
code pattern (125) disposed on at least one side of an associ-

ated key (122).

9. A cylinder lock as defined in claim 8, wherein the body

part (217) is non-rotatably guided.

10. A cylinder lock as defined in any of claims 3-9, wherein
said neighbouring key contacting portions (220a, 22la; 2664,
266B) are constituted by lugs extending from an end portion of

said locking tumbler (216; 266).

11. A cylinder lock as defined in claim 3, wherein said
locking tumbler (266) with said neighbouring key contacting
portions (266A, 266B) is oriented so as to be movable at right

angle to a central plane of said key slot.
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17. A locking tunbler (206) in a cylinder Iock having
a key plug which is rotatably journalled in a
weylorndsscal bore of said | ock and havi ng a nurdESE2H6/000913
| ocking tunblers arranged in a row al ong the plug
axis, said locking tunbler co¥gprising a body part and
an integral key sensing part adapted to engage with a
| ongi tudi nal code pattern of an associated key, ¢ h a
12 & €yii8dkrl 18c& Hsl Belbhfka- 182LTaE AL €90 ainke¥in said
sensi nhg part (206b) of said | ocking tumbler 1s
nepgbbpdedngi khyatohtastinhgopneitdghbeurlRhagAkey 668t acti higcated

L 210a, -211a) bei | Ly .displ f
G 3eR “SERBH SAQFtad Rar ) “56Rg tapa ey oyl 84 okxi o and
being confined wthin a limted region at a nutual

di stance not exceeding H of the distance between the
13ceft FELinkes éPCkWESagpéé@ﬁﬁ LBcRiILAGMt GRbl eherpansgprdd lugs
, i,d ihgh N cont aciyi: [ a
g7 ar e PR W Pl o Baaal 2 B B8cREh) BegpB i ratiel
toemgadetrembleirt Bxdai.d | ongi tudi nal code pattern of said
associ ated key, and - at |east one but not necessarily
all of these key contacting portions being adapted to

14engage1whtiBraleekr aspasdingdcedecpaiii N @hesadkd said
Longitudinal pattern of said associated key upon fully
nefpgyePUIrAgIt Keyl senéRctAng pardirey speprisg. ap fegst two key

; L - ngi inall t endi : .
cobt 0L SOTBEEEL R, (33hR005bd) ALK BRCLRR HBKgscyasnas
sidet attabhedk&gypklgtof an associated | ock with a nunber

of locking tunblers arranged in a row along the axis

of said key plug, - the key blade having at |east one

15l.opgictudihaal cede pat HakAne&03) EqaiﬁnqageWEegewhtgaad

sensing part of each at |east of subset of sa

ke
neﬁggppﬁgipgnﬁpyr§opﬁa§5ﬁ@gr§wgtions also comprise at least
two key contacting portions (247A, 247B) located on an

opposite longitudinal side of said key slot.

16. A cylinder lock as defined in claim 15, wherein said
neighbouring key contacting portions comprise at least two key
contacting portions (246A, 246B, 247A, 247B) on each longi-
tudinal side of said key slot.

17. A locking tumbler (206) in a cylinder lock having a key
plug which is rotatably journalled in a cylindrical bore of
said lock and having a number of locking tumblers arranged in
a row along the plug axis, said locking tumbler comprising a
body part and an integral key sensing part adapted to engage
with a longitudinal code pattern of an associated key,
characterized in that

- said integral key sensing part (206b) of said locking tum-
bler is provided with at least two neighbouring key contacting

portions (210a, 21la) being mutually displaced from each other
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characteri zedinthat - said |ongitudina

code pattern includes a nunber of code portions (104)
wo@oovamtssserg dept hs for possi bl e engagenment w t PCESE2006/000913

correspondi ng one of at |east two nei ghbouring key

contacting portions, being prd¥ided on each key

sensing part of said |locking tunblers in said subset

and being nutually displaced fromeach ot her

1onerigitdigianalyl ¥ 1dnenGasal kekey1RIgUG S S ndw%%ﬁngh%§§%ﬁned

bl ade is being inserted into said key sl ot
withder dirdsgd ﬁ@ﬁﬂp@n§tc@rﬂ@iﬁ@ddﬁn@tﬁ@CEhQOWUfmeﬁe@ﬁng %
[ iknald to Rorti ons of, .t he
O oo S StARE B TR, SR e ne
log&inigonsmbfl esai dnl erdidt udiwpal code pattern bei ng | east

t l'y all of saidneighbouring_ key
R S T TR g°Csr Pespanatng=coge io-

vipgedt wamhokmeaitth %@@@%t%@%nﬁbs%QQergﬁE@ﬁﬁ %%e%%%t with
bl ade upon fully inserting the latter int sa

Saéﬁoﬂonggtuﬂlmé} &odgebiatée rinn of| skid18 s swhertied kbg, and
103
- a%ng EQQ'B?on%%%e %@t#% %&garlﬁg. %ql %0358s§e§ey|588tactlng

[ east one I tudl na e po
po@l@@hs b%@ngAaHapteﬁ def engdgenwelal @ E8rrekgoeidinghecde

i tudinal, code pattern_conprises two separate
poEgFgPoﬁ E216, gff?gtffinallggttfgﬂ)Oéxﬁéﬁél ggsociated key

upb@nghﬂm§|&ﬁ%é&thﬁgp%hélh%&t@?d1QQba %@gegﬁgtOther
on sai d | ongitudi nal edge portion o sal ey bl ade

(102; 182) . 21. A key as defined in claim18, wherein

a Lo t de.pattern (125; 163,164; 185) is
18d é gg dQQbBZt %% St °0Me side portion of said key

- bladagﬁtﬂalniﬁiy £82pndidgd. kAykeYads debbnedyhAcel akMinsert-
ab%% l%@grglQe&hglggnghtgd&gﬁgtable key plug of an associated
lock with a number of locking tumblers arranged in a row along
the axis of said key plug,

- the key blade having at least one longitudinal code pattern
(103) for engagement with a key sensing part of eaeh at least
of subset of said locking tumblers in said row,
characterized in that

- said longitudinal code pattern includes a number of code
portions (104) of varying depths for possible engagement with
a corresponding one of at least two neighbouring key contact-
ing portions, being provided on each key sensing part of said
locking tumblers in said subset and being mutually displaced
from each other longitudinally along said key plug axis, when
the key blade is being inserted into said key slot,

- sald number of code portions corresponding to the number of
longitudinally spaced key contacting portions of the locking
tumblers in said subset, and

~ the code portions of said longitudinal code pattern being

formed so that at least one but not necessarily all of said
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code pattern (133A, 133B, 135A, 135B) is disposed on a

shel f surface at said side portion. 23. A key as
waledornesdsé n cl aim 21, wherein a wave-|i ke codeP@ESE®D6I000913

(125; 185) is disposed in a |longitudinal groove in

said side portion. 24. A key &$ defined in claim 18,

wherein the | ongitudinal code pattern (103) conprises

tunbl er contacting portions being distributed

ndighgidurdinmaldey id8nr AR doktonkllei 131 Do@act 2
nei ghbouring tunbl er contacting portions, each such
COFSHP AN IANGENE Rontdmst afivg atlghBlomy idmtiaetli mpde pattern
ftd At t nqQt_,necessarily,
Oﬂgﬁ:lhtéo?{%?a%]a%g g?“lbourfluénigf;L 3)t g?‘%ﬁrgg%gﬁqaec:iiaﬁgceﬁofﬂ% n§%ld key
sliggi-ng | ocated so as to actually nmake contact with a
correspondi ng key contacting portion of an as soci ated
tunbl er upon fully inserting the key into said key

19l ot kez5asAdedy nesl def idl@dm Nsc! aherédn W%%rﬁbgggﬁﬁ%inal

of sai d neighbouring tunbler contacting portion
cogdsmpritéesna (d95dt Bisy dispesedconcati thpactl®nel1bngit26inal
dAck efj-ned .in,cl ai , rein said snmoothly
© égr§§5%§8%c§§i%%ég g%gakgéégedﬁgg)a pr edet er m ned

nunber of vertical levels or depths, the vertica

di sion bej defi.ned at right angle to the _ _
zoroﬁg%FﬁdPﬁageggpgétP@nc&ﬁlph %keyhe§?}nAtP€yl@@QltUdlnal
codef baederd ebaibMidds Wher ekp,saird Rei-ghbouri t ughler ’ .

contacting porFions (110, 1?%, 112? coﬁpr%séagoﬁiggl’ 112ty
185or L84n extgnding fLwogadjudineAdypont pemsl(&10ansili)yjarent to

c gi.tudi.nal ;si of..saibd m d portion. 28. A key
eatt EE Pie Bi%aéﬁa%ﬁbgsFu%ﬁg?éiﬁgégi Oﬁ%&OBoP%iﬁﬁlﬁsieY blade
(lo@nstiBRuted by a recess (112) . 29. A key as defined

in claim27 or 28, wherein said adjoining
21. A key as defined in claim 18, wherein a longitudinal code
pattern (125; 163,164; 185) is disposed on at least one side

portion of said key blade (122; 162; 182).

22. A key as defined in claim 21, wherein the longitudinal
code pattern (133A, 133B, 135A, 135B) is disposed on a shelf

surface at said side portion.

23. A key as defined in claim 21, wherein a wave-like code
pattern (125; 185) is disposed in a longitudinal groove in

said side portion.

24. A key as defined in claim 18, wherein the longitudinal
code pattern (103) comprises tumbler contacting portions being
distributed longitudinally into groups (110, 111, 112) of
neighbouring tumbler contacting portions, each such group in-
cluding at least two tumbler contacting portions (110, 111),

at least one but not necessarily all of said neighbouring tum-
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portions (110, 111) are located on the sane vertica

| evel or depth, the vertical dinension being oriented
wa@eooriogase angl e to the | ongitudi nal direction PET/SEE06/000913

key. 30. A key as defined in claim19, wherein said

| ongi tudi nal edge portion (102> a ; 102"a) is thinner

than a base portion (102'b; 102"b) of the key bl ade

(102'; 102").31. A key as defined in claim 30, wherein
bleai ¢orltiavtding Qrgitikdisde i0@0e RAEOR( E32't A dethiBlly make

entirely offset sideways relative to said base portion
coptgetpyithss conrepresdien fey icondiraiting0 portidiosi wf an as-

[ [ iU Ral ' ( ) IS _ .

o e R ey ARSI Shet 4R s eartdl kv
sligdgse portion (102"b) . 33. A key as defined in claim

18, wherein the key blade (132; 142) is symmetrical so

as to enable insertion thereof into an associ ated | ock

250 12h kielye algl ader ieldenined1ianmny , Ond ek W ReSidd QRS g
turned 180 rel ative to each other. 34. A key as
neggiored g HUEdher9 Copfacsilndgs Rod tdons sanperisest asasndothly

fog%%@jE%%%%@Htgdggl@orﬁgqg of the key bl ade (152)

conpri ses cut riedted at’ different angles relative
to a plane oriented perpendicularly to the key bl ade

(152) . 35. ey bl.ank, conmprising a key blade (102';
2 610;' ?‘eé(s a&eﬁéﬁﬁ&ei% 18n élérl“\rlgﬁe ¥herRd NcFailfs S1eosaly formed

conereined ergiltdiral by exterdire RANLORuMERE & vertical
102"a) of the key blade is shaped so as to permt the

lepgdigi 9§ SrPrihcodé&hsateata cpat dimkaskey bleddg asefined at
R st ey Tt g R e n e

i ncludes a |ongitudinal edge portion (102" a ; 102"a)
27ggég%ﬁ§£%%ghe%%n%ét?%dbqgi%bgzgu%%%rggnr%Z?EI%gi%%b%uring
tumbler contacting portions (110, 111, 112) comprise a mid
portion (112) and two adjoining portions (110, 111) on each

longitudinal side of said mid portion.

28. A key as defined in claim 27, wherein said mid portion is

constituted by a recess (112).

29. A key as defined in claim 27 or 28, wherein said adjoining
portions (110, 111) are located on the same vertical level or
depth, the vertical dimension being oriented at right angle to

the longitudinal direction of the key.

30. A key as defined in claim 19, wherein said longitudinal
edge portion (102'a; 102”a) is thinner than a base portion

(1027b; 102”b) of the key blade (102’; 1027).
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3l. A key as defined in claim 30, wherein said thinner
longitudinal edge portion (102’a) is entirely offset sideways

relative to said base portion (102’b).

32. A key as defined in claim 30, wherein said thinner
longitudinal edge portion (102”a) is oriented so as to extend

obliquely upwardly from said base portion (102”b).

33. A key as defined in claim 18, wherein the key blade
(132;142) is symmetrical so as to enable insertion thereof
into an associated lock with the blade oriented in any one of

two positions turned 180° relative to each other.

34. A key as defined in claim 19, wherein said code pattern at
said longitudinal edge portion of the key blade (152)
comprises cuts oriented at different angles relative to a

plane oriented perpendicularly to the key blade (152).

35. A key blank, comprising a key blade (102'; 102”) as
defined in one or more of the claims 18-34, wherein a
longitudinally extending portion (102’a; 102”7a) of the key
blade is shaped so as to permit the forming of a code pattern
into the key blade as defined in any one of the previous

claims.

36. A key blank as defined in claim 35, wherein the key blade
includes a longitudinal edge portion (102’a; 102”a) being
offset or extending obliquely in relation to a base portion of

the key blade (1027; 1027).



