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1 A lock and key systemw th extra code conbi nati ons

FI ELD OF THE | NVENTI ON 5 The present invention

relates to a high security lock and key systemwth

a very large nunber of code conbinations. The sys-

temis of the kind where the.blade of the key has a

wave-| i ke guiding surface ag the side of the key

bl ade. which, upon in- sertion into an associ at ed

| ock having a rotatable key plug, 10 engages with one

or nore side |locking tunblers cooperating wth a

si de Podéinguth dirahissm tasy WP@Bk?iﬁg‘% h@%fﬁ?ﬁ&g‘atlow

agai nst rotation. Such | ock and key systens are

generally known from the US patents 4,756,177 and
FIELDLEF /THE (DOHENTION he name of Bo Vvden) 15 The
0 I nvention al so relat LQakey. o K

h?u@ﬁesﬁn et Y ot §§t§§|ngﬁﬁah Sel%eys and key
systeh anghaa Sidley ﬂax@g m@mhuwbbErcod@rcmmhinatzmmﬁh ﬁhe sys—

syste 20 Nbre particul ar kx dthef resekéE L. ock and “like
temey 559§t BN i WAL RETY Fdigs PERIEnS ImpFitsiPngavE >
guﬂ@%ﬁbngufﬁﬁ%éﬂhﬁiﬂﬁé|d¥3§ ol therrey > Xadd niiica! uleey in-

l'ug”being rotatably journalled jn said lindrica

se@r@ﬁn@n batbe HeyR AR HAA ngck Pontre Lﬂdl%a%a; kgy plug,

en?agtas a;'?ij‘t:( b Bnd it %x‘?—;f Sakd1keyisy Oﬁum}ﬂéw*é@bﬁ@fxatlng

tunblers in a row cooperatlng

“widhde bb@ml@ckmmcff@mﬂsﬁlcﬁpﬁgl‘??ﬂ’el%;ﬁ% ¥§ Yagdigspgainst

rotgkgghonsﬁ{ﬁxxgik ng%éiQQEtQQéearé“géﬁ%%ﬂlﬂ%”%n%&n from

side s“conprising a
theybsndatents bbd?&f)ﬁodrﬂ emdb&i g5 mbliht €xptim 1an the name of Bo
wl%%s ciated chanber for elevational and rotational
Yérent t her ek n, X ‘

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

_ method of manufacturing such keys, a lock as such and a side

locking tumbler, for use in such a system.

More partiC&larlf; the present l@ck and key system includes
locks of the kind comprising:
=~ a housing having a cylindrical bore,
~ a cylindrical key plug being rotatably journalled in said
cylindrical bore, said key plug having a longitudinal key
glot and, ét a side of said key slot, a number of side
locking tumblers in a row cooperating with a side loaking
means for locking the key plug against rotation in the
cylindrical bore,
- at least one of said side locking tumblers comprising a
cylindrical body portion being mounted in an associated
., chember for elevational and rotational movement therein,
and a finger which preojects transversely from said body

portion,
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and a finger which projects transversely fromsaid
body portion, 2 - said elevational novenent being
performed agai nst the ac tion of a force exerted

al ong said chanber, and - said rotational novenent of
the side | ocking tunblers be<Z ing caused by a pivotal
notion perforned by the associ 5 ated finger, the
rotational novenment of the side |ocking tunbler

bei F3ifi AL PRt bottediP TS EdnGGi AP PBSFPTRRR aprinst the ac-

respQpdi BY L Orfed&PRAAINE AKG! 8hi 8NErPOSI T T o, Of
the finger, and including, keys of the klnﬁ _
conpiitgi Bgtatiponak Nomgienddicdakhy exdentbeiyingtumblers be-

bl ' IS, i | e ' t.,of the .
o 208, S0l oy | 038 A ek B B KRY, Sl S
haviehgdatisgst deittherdoft lansildeocedenpat f drire wHideh Locking
f . -1 1 ke, .qui,di ar f i ncl udj .

sur FaEB LRIt MNP 4 PelVeRE Fup L Pedi A el igdBs con-
15 bkagdendbay d:ovay edsgeetguizdphgobal f@ae wnigadicRdof the

with,said finger of said at |east one side |ocking

t unbfB¥®and neking the latter fol l ow said wave-1ike
an@UigeDgdsng fiags dfhensl denbiogkhpaidindd er bei ng

caused to, nove 2Q el eevationally while being acted

o on Bon sy SR eathas key o4 na iatsad fosertable

Pi VohtSi SlemBYsy RiOtacEPeRkl key PLVPIA RNOSskbRated lock,
when the key blade is inserted into the key slot, .5
BAGKEROUND O e hRRVENT RONa SEibde | e efd ak 8yidsy seders

o PRSI e VR AN ESLGTELS inctuaing
a ramp surface portion at the free end portion of ‘the key

* blade, N

- said wave-like guiding surface engaging with.said:fingex
of sald at least ore side locking tumbler and making the
latter follow said wave~like guiding surface,

- fthe sidé locking tumblerﬁbeing caused to move
elevatidpally while being acted upon by said forcé and
the finger being caused to pivot sideways into a specific
pivotal position, when the key blade is inserted into the

key slot.

BACKGROUND OF THE INVENTION
Such lock and key systems of the kind known from the above

mentioned US patents (Bo Widén) provide a high level of secu-
rity as compared to conventional systems without rotatable
tumblers and piveting fingers thereon. R great numbér of code
combinations can be achieved, and the locks are very difficult
to pick or mapipulate. The tumblers are only partiaslly visible
in the key slot, and their correct elevational and pivotal

code positions are hidden from inspection thiough the key



i0

i5

20

25 -

30

rity as conpared to conventional systens w thout

rotatable tunblers and pivoting fingers thereon. A

great nunber of code 30 conbi nati ons can be achi eved,

and the locks are very difficult to pick or

mani pul ate. The tunblers are_only partially visible

in the key slot, and their cdrrect el evational and

pivotal code positions are hidden frominspection

t hrongh ey ‘. r : td.G r -~
“isbae R ePEne Hin R e s Bofh TRt R AR e R e ae
teahseedi Agonhpukeyolssatviory €érenkby skakiog evdre Myl sgasing
}gﬁthions mﬁtg,a L 0Ol . %ﬁ;helside code portions of
e & REGE- PPRESLOR G Rt G £888 " (some- times al so

call ed side bittings) of the key bl ade of the pre-

viously known key are each constjtuted by. a concavit _
They B 4 eOPBRPERL Ha i g o ARl HEY SF BTy BirrkRe (some
tiRRGL! LPBS a8 Péd-sidd mmh?by o8 erehkdpngidduiofalkhe pre-

side thereof. It has also 10 been suggested, in.a
viggsdynkneve ckent 2 eh Badpsrrehi Fehed d@r’/asrsmw%é&fz surface
po@.‘%%%e‘@g {@ol@%ﬁl%o%ogin§h§u§féj&a @& ions adjoin-

portions at an uppernost vertical code |evel where
inghemgotdingen sea¢lackens tadbsehneidd | heyent. 1% e also

S e e. L1..QN ) M . -
beB " BhBaFaPac; G2 F SR IR EREL R e acion
PCIY 6EO4 (D@13 1Y ol WENTNG fAdhlento tonbditatdmnoffthe side code
-predeterm ned vertigcal | | ! {4
PGB Ll T SRR GG e h e, P (L e the quiding
surfiakengst suistaerially £lagpi cal system which ' has
been in comercial use for 20 many years, the nunber
of side tunblers is five (in.addition to six

Theepbiaibye | O0@é atbddipyrensneoapesalatngl witth an pappécular
.edge of  the key. bl ade) . Thﬁ sige naterLaI,rgg%on ent

sifiRereckied bWeley PG GPAG ShFfals b e i EFRG

colnd i B4 1 8bs LHE éﬁ&ﬁaté}fmiﬁ}f@a keytbt@erehals and a number of
relatively smal|l_height (Eerpend|cu o _ :

longitudinal positions in re-ation to the side locking bumb-

ler. In a typical system, which has been in commercial use for

many years, thie number of side tumblers is five (in addition

to six centrally located tumblers cooperating with an upper

~ edge of the key blade). The side material region, where the

wave-like guiding surface or side bitting is cut at the side
of the key blade, has a relatively small height (perpendicu-
larly .to the l&ngitudiual direction of the key bladej, such as
about 2,0 mm {about 0.080 inches). Therefore, only a limited
number of vertical levels can be accommodated while clearly
differentiating between different codes, in particular two
such levels, 0.60 mm (0.024 inches}) and 1.20 mm (0.048
inches), respectively, calculated from the bottom edge of the

key blade.
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25 larly.to the longitudinal direction of the key

bl ade), such as about 2,0 nm (about 0.080 inches).

Therefore, only a limted nunber of vertical |evels

can be acconmmopdated while clearly differentiating

between different codes, i particular two such

| evels, 0.60 nm (0.024 inches) and 1.20 nm (0. 048 30

i nches), respectively, calculated fromthe bott 1 po-
suchedgé fefrenhaat eyl &f p%tas&ﬁOdﬁfPéFEh?‘%%atreé’W\F& po

.pertain.to t B i Rtiak eR0s 1 8kt § S iaf tﬂmxbler
s1tHEh, §é tﬁ% ?%%Qﬁés%grgted éﬁdé'lgcklng tunbl er. qc .
e~

In ke earthsbaddimﬂahs susrse ch Hilterdit.o themer aTar B9 Wit ke
Lres h Y Hel Gt
Veisoﬁ%rﬁﬁsf?ﬁﬂgé?qs ?da&g&; Vot a(EL ae%éil ghg?t‘ﬁg ﬁéﬂ - 15) , ge
(at ta\/\@uﬂﬂdﬂttameénl;eaedxs -EIJE?" ands pdAtl ng-wtco fanmthar ekereril &t @0~
pi vat al p03|tLon votal
ressschg s kPR WE?’E{E S PEpEREin Ofat i botal
angleevﬁl 9°} Vidact) xﬁa&d@ns(lqgaa@yu nthesy tnch The0 frimst-men-
060 |nches) respect

el
thn@@o@@Nﬁéﬁtlﬁﬁéd %p%%ﬁﬁﬁs{ é&%ﬁnfgeging??t%nﬁg o {0. 060

th OBy L | 98 tQCéSS:!BaJx% mb&eﬁaﬁédlum}aﬁmodmdevel
1nc§¥%9 %ggggsétalyp03|tlon of the tunbhgr fin

onsAcded-MgFl;wth@F eek® RYUE I BekPRGSEH | ISR ve of
the %@lf@q DOYEa1 L HSE B BL:E SEUGR ROABILBLerLafas, Viz.

ode portions at different vertical |evels
correspondlng to a pivotal end position at +15, -

Ace qﬁ%ﬁd@@de ESQtL?Qﬁ Madif{aren cuabikealnl @¥elskanple

g to a prvotal end position at -15, two
aboﬁﬁuﬂthmmetBmassavedlpéawxhﬁe asideght MZhi gher vertica

2SI AS SERASARELSL 16 R Sestc sl piyotal
URReESgondenti tal a pivetsl end position at +15°9,
~ two code portions at dlffexent_vertical levels
corresponding to a pivotal end position at ~-15%,
- two code portions at different, slightly higher vertical
levels correspondlng to an lntarmedlate pivotal position,
- and a further code portion at the uppermost vertical
lavel, ﬂ
making a total of seveén poss&ble—code portions for each zide
locking tumbler or a total of 1xTxTxTxT1=16807 diffe:ggt combi-

nations.

Of course, it would be desirable to increase this high number
of combinations even ﬁuxthex: However, .the dimensieons of the
kKeys are greatly standardized and alse adapted to existing
manufacturing facilities. In practice, there is virtually no
possibility to pack the vertical levels cleoser togsther, or to

use more than three different pivetal positions. therefore, it



making a total of seven possible code portions for

each side |ocking tunbler or a total of

TXTX7TX7x7-16807 different combi- 5 nations. O

course, it would be desirable to increase this high

nunber of conbi nations even further. However, the

di nensions of the keys are>greatly standardized and

al so adapted to existing 30 manufacturing

facilities.. In practice, there is virtually no
aPPFBES| BPFFEATD Pack TheWer OLEaF Favels %@%%éﬁse the num-
berl eFelfle iz tusmgore than three different

pi votal positions. Therefore, it 5 appears necessary

to find some other way to increase the num ber of

code conbi nati ons. OBJECT OF THE | NVENTI ON Agai nst

t hi s background,  enbodi nents of the present invention
OBJIEGEKCY ol tHy VAR TdONock and key structure with an even

| gheyy %Qﬁu f S%Fn%' I8 CoFbipathons, n i hfant 1
Aga{%esi?&?%g t éﬁ9%5§$a| 8?ﬁgggﬁ%ns of tﬁg Iogks and? on
seek heo keysviode thelsylst end kfur shercturhodithertis estsak higher

nunf0BPLE AL CORRL Ol in TP S0 HERLO! HERKR,E0M the

SO0 t ha he users o ock a
ovesyBl eddmars rcermaiat cdrd | derits tédmt  allparkdywulelr theeysystem.

ni que and cannpt be readily duplii cated
Furtfigih h PSS BE S onset Brbet el sedk POIPLY: ngprtrolled
manifefease dheddyevelndfksedirarths, agaithstc pihekivsgrandf the
mani pul ation, to safeguard.a good. | ocki action, .
- Lok ok,%yowaaemofﬂaﬁasefswa&ay%ﬁ&%l%@ﬁ}%nﬁ%&%ﬁéﬁlculaf
key! NVENTI QN e aceedansenyét h Befi nshdaspectdugfiitheed by

present invention, there is provided a |ock and key
unagiBiighEAFFORG | ocks of the kind conprising:

Embodiments seek to further increase the level of security
against picking and manipulation, to safeguard a good

locking action, and to provide for master keying.

SUMMARY OF THE INVENTION

In accordance with a first aspect of the present Iinvention,
there is provided a lock and key system 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, at a side of said key slot, a number of side locking

tumblers in a row cooperating with a side locking means for

locking the key plug against rotation in the cylindrical bore,



a housing having a cylindrical bore, a cylindrical

key plug being rotatably journalled in said

cylindrical bore, said key plug having a | ongitudinal

key slot and, at a side of said key slot, a nunber

of side locking tunblers in a row cooperating with a
side | ocking neans for |aegking the key plug agai nst
rotation in the cylindrical bore, 5a - at |east one

of atalldasli dend ook ngpitdurddider doghr | wimbders  comprising a
cylLindr,i b p I bei | n;.an :

e eATar G CRENCPEFLh, PRI EE Nif D an  ageociated
nosiemeet t her eileyatihchala ahi ngetratihineh ymvejrect stherein, and
transversel v .from sai d_bpd rtiQn,. - sai. .

el ® dtnig%al%rﬁg\i}e%?ﬁecgési g@’ynp%%{ %%ﬁgcf r%%a%nls b?% portion,
acthoh elafvaaidalc encexeette baingngesithedhagdierst ahd action

' t at i onal it of . th i de | qcki t unbl :
berhg Toatt GHTR UG At TBRC ey et by the.

assetd at@GtibhdlgeloveinbBet rot atheoBale NMIRGt t@iblich® being
side locking tunpler . being Iimted bet

! en, two _
an@f’t‘HS&Fi e FosPHYYRY cBY ré8poRat g™t o rgéﬁeﬁﬁs\?@ated
Pi ¥oiRlr, ende Pestdii0Ra0f nbhendritn@er thandigaciskhing tumbler
keys of the kind conprising: a longitudjnally ,
exbeiidi Agnkess hreiyecn Wi RREEL3 - rP%’rtéLonﬁnF%“%“éipﬁndmg
key, s obspicile keyotRhugn@fpantass s ahedeiRek, said
key bl ade having at a side thereof a side code

and jpatluding Weiveh dlorths kindhwerpri@rgui di ng surface
i ngl pdi - P t ree.end: porti
nd Koy AT eRAELE, R WRre RS B boretle
engagi ngidikey shod fifnges kegf pbead d odt at emstoconeedildek,

oSS I 0B e Speertellarags

bepaig.ecausidch of srmse a etagreal ilonajdiylinhi berbwiengnattéthg a

uDggmpb%o?c’:gilcgn f % Cfne aﬂ%e 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
finger folle_séid wave—-like guiding surface,

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

characterized in that said transversely projecting, pivoting

finger of said at least one side locking tumbler includes:

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

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

direction, relative to a central plane extending through the



the finger being caused to pivot sideways into
specific pivotal positions, when the key blade is
fully inserted into the key slot, characterized in
that said transversely projecting, pivoting finger
of said at | east one side |Iocking tunbler includes: -
a base portion having two oppésite side surfaces

|l ocated at a nutual distance being substantially
smal l er than the dis- tance between two associ at ed,

Qﬁﬂ&&?ﬁtéxéﬁrﬁﬁc%ﬁﬁdrﬂﬁi%§ﬁ§ﬁﬁél beskt erditAgnf ABh sapbrally
Lhamersd o8l O, Keyr sl /R As to enabl ea -

plvoﬁﬁag moti on of the finger betweeh said two
i voeabendhposiadadion anltl @aidsykeet covhkctime ppdtion is

rt avj k cont I I 1] ' i : .

R A Y vy Bty Rl s, i r R i of said

fdngect iaon] eelsatdaidito aswertrdlc plasel excrendi ngfE said key

%%%ouggnthe 6 ceﬂtral a |s of sau%b Ilngrlcal bgﬁg d
FECGR dnd FOENTPAT |y @ rouéﬁ sard base “por 107" code

ddmblhaﬁgeﬁ$ is whersehyndrhd  deattirer dincsaladddey

contacting portion is superposed by way of a

specific pivotal position of said finger and a

Ispediki waqsytietmirtedi 3 acagentmoeinsdichakey 1ncreased even

con acting portio and .t he nunper_ of p035|ble cod

tCB B Rat FORSSI S ConSEaTHAL Ly FUPt HECAtEPedSedilipipLied by

thbi ®rahrekhe AuFBeporfiit@des CORBI Pats Dk i Bocations of the
i ncreased even further, since each specific code
heacQPPB%C?%PgnHQﬁtBPPeanbyel%%bxbﬁxkﬁﬁé@ central plane,

eCi@h&%sa%@ié@gléamtqup%él egﬁtkgpagla%s £f afsg}ﬁmekfycauy at
contactlng portlon inrelation to said central p ane,

edittigar ssyendtheresiii-y in the central plane or
asymmetrically at either side thereof. So, there is

a superposition of the specific |location of the
So, there is a superposition of the specific location. of the

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

guarding a good locking action.

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

higher.

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

ger, the base portion of the finger has preferably a limited
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key contacting portion at the free end of the tunbler
finger, wviz. two or three positions superinposed on
each pivotal posi- tion. Hereby, in practice, the
nunber of possible code conbi- nations will be nore
t han 50, 000, theoretically mgre than 500,000 or even
hi gher. This is achieved while still safe- guarding a
good | ocking action. O course, the nunber of

wiRRgs iWplienc odesmonbi natians heayi beetawldf plheed:yfunidideal

by large factor, in case the key blade is provided

DGt woAt-+FPBast one additional code pattern, e.g. at
t he upper edge of the key blade. Then, the total
nunber of code conbi nations may_increase up t

Oti@m@@lvgeeawoweﬁﬁém% oF [HOORARK AR5 feedt ISvAdedl o the
k\é?tlgnlg$¥§£eg] fsgpefc r%ﬁﬁhsl%é”ﬁb@kl% ntungﬁea:,t %ebak%ﬁr blade

I'nge as prefera Tmted
owhﬂ:tyh bdbinkh &% smatdgrod hﬁnmhgf@lc@n@tw sofcht e key are

Lindri 0 -
R T L
tm;ﬂehudeagrﬁpspﬁtial side | ocking tunbler, the key

bl ade or key blank, and a nmethod of manufacturing

such, a key are stated in the clains and w | appear

fromthe following de- tailed description. 10 BRI EF

DESCRI PTI ON OF TH #%Eﬁﬁ%ﬁ%& ;ge invention will now be
BRAEE PEEERTADHEY U0 | i I8E8r ence to the attached
TheS AWkBES ¥ L I |dd$StHaa@s&QﬁLBe@ﬁ@cfﬁ red 1§Mwith reference
“bodi ments of the '|ock a st em accor di

n (0]
tor kBej abbachad 45aings g’h fhs Fri%\}ég‘:lfadt% S5EES ﬁé@&%’geﬂ em-
bo¥H fWnt 8 Kﬁytl?é"‘fﬁ.cﬁ:}@)édd"d@? system according to the inven-

tion,

Fig. 1 shows, in a perspective view, a key and a cylinder
lock, the latter being partially cut away for greater clarity;

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

the line IT-II in fig.1l;

Fig. 3 shows a cross-sectional portion of the lock, in par-

ticular a side locking tumbler seen from above, along the line

IIT in £ig.2;

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

with a transversely projecting,; pivoting fingery

Fig. 5 shews, in a schematic side view, a key blade accerding

to the invention, indicating the locations, represented by
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| ock, the latter being partially cut away for greater
clarity; 20 Fig. 2 shows a partial cross-section
through the. lock along the line II-Il in fig,1;
Fig. 3 shows a cross-sectional portion of the |ock,
in par- ticular a side Iockin% tunbl er seen from
above, along the -line 25 TIF in fig.2; Fig.4 shows,
in a vieM/fron1beIOM/anng the Use IV-IVin fig. 1,

he,varl us side | ocki tunb ers re each
A HasS e TR ey P VY o BEr It e e g por-
ficgerfer3@akhgside shoyeing nuabdehemati ¢ side view, a
key bl ade according to the invention, indicating the
| ocations, represented by a black dots, circles and

FSIg0S S 6%, 601 68068) T f e}xslfﬁ@ 7R0A8AP9E; 815}83@586 Qﬁlﬁ.ﬁaﬁé}ate, at a
si de Iocklng tunbler %@: 6a, 6b, 60 6d, 7a, 7b, 7c,
lfTgegas8B18e, %euwipstlr%ﬁ ngatugblers oy siemfeLgSt hd and

59' de choekhng s U &1 1P ManirACEE 85 - érif’i;tggt ﬁdﬁ@ttela syimet -

fingers having key contacting portlons
rdpaiel- (FiLgal | 9a (6 s, GH, 6bdoepBuyetmiccally (figs.

_ a f 7 d) N
ﬂﬁﬁmE Véh%ii%%étéc%%{igf a?:h%%]g %rZQ éﬁdﬁ% peé’t%‘ \?eff‘the fin
g@@hresgectmﬂmg Ragoiblsdrdei Q.oakmg sthovirl erl = tadm@hshnwn,

per spectjve

¢ IIer scal %
BB A8 o oSl en R IRGE b Sere e ey, sa)
(@nds . at, ac, $@ygﬁﬁisaameslﬁﬂ aiuwe%figww&dk?dIwa;eaddpfat a

the fin s. 6b, 7h, 8Db) Fig.,9 ws,_.in side
15785F BORLY b1 hdb SPIeM SPAE ARG TE i T Finged
{&agafaﬁtvwggw»the same with a cutter pin; Fig. 10
shows a cross-section of the key bl ade of f|g 9,

along the line X-Xin fig. 9;
Fig. 9 shows, in side view, a key blade 1llustrat1ng a method

of manufacturing the same with a cutter pin;

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

Figs. 11 and 12 are similar cross-sectional views, along the
lines XI-XI and XII-XII, illustrating how the cutter pin ope-
rates on the key hlade when forming a wave~like code pattern;

Figé. 11a and 12a illustrate a modified embodiment of the cut-

ter pin;

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

and

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

keys with specific codés and a master key.



10

15

20

25

30

,20 Figs. 11 and 12 are simlar cross-sectiona

views, along the lines XI-XI and XII-X11,

illustrating how the cutter pin ope- rates on the key

bl ade when form ng a wave-li ke code pattern; 25 Figs.

Ila and 12a illustrate a nodifgd ed enbodi ment of the =~ ™
cut- ter pint Fig. 13 shows the key blade of fig. 9

in a view fromabove; and 30 Fig. 14 - 16 show

OEMI)Y@&‘D KEsdRIadesNi b usaﬂffammw&%!}uggggg wgg@i,@ Wi th

%O%%e@% and mast er DETAI L
SobRES @?ﬁ@@lEﬁBHDIlWENT@@nafk&y incloded

ixlnezr eysterhewroadeid i twlamhd a6ked Ko |
d %O t he |nverE13t Iegﬁﬂ ﬁxe Qg? U"g(gidﬁ‘as @ Grlp

ste ccordin
BORRA 193 6Pane 188Y dichde 1HOF, bhdeh 102 {mbdutiutile into a
ke}s%ﬂmblzell BEOcRe ALY 2202t 2RQ1kol {08 125K Snal Tongi -

key sl ot 201 extends | ongi- inaf 'y ih
Nt ghipsar beatrbily Z08umnhathetss i mowatayly Adnireal1ed in 2

h8d293ah L@ Qﬁﬁé 20 th | lustrated
cgﬁbodlneﬁt ﬁ@ ngﬁadgbfﬁgn? ?b "key 10 bl ank
havi ng a side material region to be subsequently cut

0 S l.Li ke_co att rn havi ng

I§eg?§r%%P?gégégéhgg%§§ﬁrﬁgﬁtb d%ﬁw %¥QFO&030dér a key

bpaekehaving m ca,itdeou:ﬂatFMM Of@glcirﬂaz&?aé ts%b%&@én‘éﬂ?ecut 56
conventi.ona cooperat- in

a%eg £ rn?low BT (L‘)l&% nﬁoé%n%"i’%q%mgé@”m Ifﬁaﬁééﬁfs d*aqad@e de-

smxibedlh&ﬂanﬁs@mh anyept &Sde ﬁéﬁ%éﬁ%ywﬁkﬂdEugo%ué %fgions
12# qg ere theﬁﬁgper codelgattern i S not u?

o~ ProfirRsd A+ a®s¥ de &U@O@aﬁﬂﬁnnnamstmm¢h Siaerat-
1o@aei il icf xal row of locking tumblers 205,

In accordance witﬁ the present invention, the key blade (or a
key blank where the upper code pattern is not yet cut}) is also
@rov1ded with a side code pattern 105 with side code portions
104 of a speclal kind, similar to fthose disclasad in the above
mentioned US patents to Widén. This side code pattern is
formed by a centinuous, genezaliy wave~like guiding surface

which cooperates with a row of side lecking tumblers 206 (five

in the row) when the key blade 102 is inserted into the key

slot 201 of the lock 200.

The side locking tumblers 206 are each mounted in an associ-
ated chamber 207 (see also figs. 2,3 and 4) for elevational
and rotational movement therein. Each side locking tumbler 206
has a cylindrical body portion 206b and, at its lower end, a
transversely projecting finger 208, which reaches into the key
slot 201 and which will perform a pivotal movement when the
side locking tumbler rotates in the cavity 207. Actually, when
the key blade is inserted into the key slot 201, the finger
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104 of a special kind, simlar to those disclosed in
t he above 20 nentioned US patents to Wden. This

side code pattern is formed by a continuous,
general ly wave-1like guiding surface which cooperates

W hedo k9w of side locking tunblers 206 (five _in.t

row when the key bl ade 102 |$ inserted into %Wésﬁgg‘i?m”ﬁ
slot 201 of the Iock 200. 25i%¥he side | ocki ng

tunbl ers 206 axe each nDunted in an associ- ated

, nd
2@"@3,%82%}{2@368‘3?1!? n%glle w%l% tng%ﬁgr.é_)rihh g pulding

el evati onal and r ot nmovemne

suiged eeNd ﬁ@etm@OQ@&nmaﬂéao&ylth@dkhfaﬂéwy so as to
a 30 transversely

i |
aS%I;t o F%ggpi“%&gﬁ Ho 1 & Pog Bt ionth heemear back and
fogitét OZOIhandldem:k/mdd tueidflermeaspi vot al novenent

when the side |ocking tunbler rotates in the cavity
207. Actually, when the key blade is inserted into

Theheideylstoing®Guntlke RioBges p -

ce§E2002é 09253 10 208 of the ng\éfilé%% i‘%ﬁ%r f?bal‘cfr of re
PP ga%% vi't HttShelféap&?:ﬁgalsmam@@easrwmeebaoﬁepart of

thpoeyl ondr il of okeYoh! a

ZegLeVﬁéleﬂal as‘ﬁ%?? as ggrggg? %ﬁp %%%%n%n?ﬁ agﬁngﬁﬁ

%t H&esedEereerrAg 20%Dbl &% R0ELIE Thersgde2, and
bot ki NehdBlee B 1808 +-kS e th a pair of re-
© cesses 26% 21 Qﬁﬁ ?f% 35%?%%?.%%ﬁf r?%cg gﬁe?ﬁet%%%%:xe'

cessny 9 e @yerﬁdlsca|btmﬂgergnﬁﬁxmm 206b ¢RPPOSFiEs into
e.rec 209, is

a h
AUl 19 rreg’g@ bo:‘%ie 5t }%ﬂeﬁagﬁe’é‘i@”%r@ a

visible-in and
lockigig Imeaing m:gfeece aeemm 1heshd @otaeIses ROP, ;21%% 202.
fits into

L 211,
The R baEoRs! £9% R0 I n}rrh % Sﬁmg:e: Fe9qas S%H/Hﬁg the key

; correspondlng recess
plug 202 adjacent to the outer cylindrieal 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 ie fig. 2. In this position, the side bar 213 will
effactively‘prevent the key plug from being rotated in rela-
tion to the housing 204.

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

row Of locking tumblers 205, is also released.
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| ocki ng nmeans or fence nenber for the rotatabl e key

plug 202. The side bar 213 is nounted in a slotted

recess 214. in the key 15 plug 202 adjacent to the

outer cylindrical surface thereof. It is spring

| oaded radially outwardly so as to be normally

seated in a corresponding grdbbe 215 in the | ook

housi ng 204, as shown in fig. 2. In this position,

the side bar 213 will effectively prevent the key

plug frombeing rotated intela 20 tion to the,

shQusihag 204. kEpvieveds 102 drdbefiey mbled hbusinge inte the key

| ocki [ 06 .are ect | osj i qQned, ;
st b Py tRe L S da e, FREbIES S LaRoR kb e Bel back
ahil ol BB, kKBY¥cshot 20lhdt Reghokalgat porttionsidge2s1208 with
wi | allgn with the associ at ed rec sses 212 in the

thed §WiBARG 238 LapR r by Ath&DPakedr Peare pE hiopde at the same

di ab by pyet dsy so SUGEAWAT flo YBMERBNpFdilisb8nd downwards.
t&? ectedyby turm?ﬁD the key blade while the latter

The EbpaeedZih 19 ssW qqﬁﬁﬁn§§rﬁeﬁaﬁ6%?¥¢%ﬂ1d¥§§0tﬁﬁaf°rce and

ghgggggﬁg QEK& d&gs?gagtemn 9 AoVR @rﬁ u&%sce 105 by

nwards I nto tte recess
n2has bSwa haewaaly sipling 202 vawnbedren aa%cm/vbﬁhsnmpﬁessed

BRUBPR A R L Al e PHE Ss8 g B or 205

ahodkiagntLnbpess 209, cfs thksohambens2lll (ske $dg.whkn

the key bl ade 102 is being noved further into the key
sl ot 201, the side locking tunblers 206 will be
AEOL@bedrbackom anily f ar,t khebetdasecdd pdietcamgagehenheofode

the fingers 208.wth U|d|n surface 105 t he, ..
1?8?%?38elt?&)ll%n‘%?n&é‘tl%ﬁ"ﬁi@gsgﬁea ¥F a%lﬁey’%erﬂggﬁs%mmq
sRELBEM 85 PN EdFeNindiRMREAS - 28 donPREESIS.06 thgatengeto the
208 is subjected. to a domnmardgg?dlrected force and

freekepd PRrEioniHY efgifentay hiefe (WP giihginghe key blade
184rigcen %}5%:@&’ ifBRANROked BELECAHT SPEHAIGaRb0 s IPEAESGNi 1Y
so as to be conpressed
engage successively with the respactive finger 208 of each
side locking tumbler 206 and will pivob and lift the latter so
that the fihger 208 subsequently slides along the wave-like
guiding surface 105. In doing so, the finger 208 will follow
the wave-like guiding surface 105 upwards and downwards, i.e,
elevationally, while following the inclined or sloping surface
portions of the guiding surface 105. It will also perform a
pivotal or swinging movement back and forth so as te bring

about a rotational movement of the side locking tumbler 206.

As shown in fig. 4, there is a channel 217 leading from the

lower part of each cavity 207 into the key slot 201, and the
sicde walls of this channrel constitute abuitment surfaces 218,
219 which will limit the pivotal movement of the finger 20B in
sach direction from & centxal plane. In the illustrated exam-

ple, the abutment surfaces 218,219 are located in such a man-
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10 between the upper surface of the side |ocking

tunbl er 206 and an internal upper wall of the

chanber 207 (see fig. 2). As appears fromfig. It the

side code pattern with the code |ocations 104 is

constituted by a generally waye-like guiding 15

surface 105 whi ch-includes a ranp surface 106

adjacent to the free end portion 107 of the key bl ade
neh0Zhathemet hevkRynbl adel D2 ing defis ekt g i i eddie keection,
,slot 201, the ramp surface wll engage successively
146t A& 1PEEReERRVEVF I hJRC o A8 o ff 9gddh Lns Pl et R gEkd hector
od umbl en 2RO ath M ilderi vot and lift the latter so 20

that the finger 208 subsequently slides along the

wave-|i ke guiding surface 105. In doing so, the
T—h%bg%%c%gge%hg %&Aé&%n tJ?.t\fﬁvﬁblé}J‘gngka%n -é&:{{vé]x?ﬁc& 50

upwar ds an ownwards, i.e. elevationally, I1e

fafrolisowiengeahdyi peeviatslor koo g osuthaceboparidgnioned
dagﬁmgggﬁguiding surface 105. It will also performa 25

pirvotal or sw nging novenent back and forth so as to

bring about a rotational novenent of the side

| cki ng, tynbl er, 206. ~ As shown i.n fig..4, there js a .
as AR RREELS 7o obhif R TH eGSR BnBF LHAFE: M Ehari il Drovide
a G:a?fﬂlet thZBKh,:ﬁ.ﬂ&DEﬁiékﬁ ér@yf@ltohuﬁﬁér gﬁdcbihﬁir%l:j?irdﬁ since

wa of this c constitute abutnment surfaces
thegode paVahYe 1 14enan ELEHALIPIBLAPORV T pell as
di¥P8rbhBOplv3E08! ipbsiaachsdirbeckhon ELAgRA, GRS deven such

plane, In the illuystrated exam ple, the abutnent
coghipattena 1800 Rpcl fupbderedni hhguekenphamisrusagd above

(nbRehgt BerHRYEBALY Wk 708 Li Wob8d £84d Scérb @8R ons) .
direCtion, 1i.e. the finger can swing back and forth

in an angul ar sector of 300 in this enbodinent. 5.
nofleest LUE1UEG 21D DIRRAR Bt BhEsl 08 A Klomer o code
lotheiabovardemn i orogasdgdcgrenrity against copying the key
blade and picking the lock, and to provide for master keying,
at least Oﬁé, some or all of the side locking tumblers 206 are
provided wiih a transversely projecting finger 208 having an
asymmetrically located key contacting portien 220r (or 2208 ),
as appears from fig. 4 but even more clearly from figs. 7d and

8d.

In figs.. 7a,7b,7c,7d the finger 208 is provided with a key

~contacting pertion 2201 which is asymmetrically located to the

left {(as seen from above in fig.7a, see the black dot which
schematically illustrates the location of this portion 2201}).
The key contacting portion is cylindrical (see fig.7b) with a
rather small radiaus r being zpproximately 0.5 mm. On one side,
to the right in f£ig. b, it adjoins a vertical, flat side sur-
face 221 of the finger 208, and en the other side, to the left
in fig. 7b, it adjoins an obligue, flat surface portion 222,

=
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As described in the above-nentioned patents, this
wi Il provide 10 a code which includes a great nunber
of combi nations, since the code involves different
el evati onal positions as well as different pivotal
positions for each finger, viz. seven such
conbi nations for each tunblerd3d n the exanple
di scussed above (nmking a total of 7x7x7x7x7 = 16807

nat j 15 However order tao provide
@gggaﬁgﬁ%g Hi ‘8%‘#”%&%8@8?“&%%% ideqfgripce 223
ufne:heasmeseczna 1 yriagaiynstde opyi r@ﬁﬂ@é%alb'a@%lﬁedtbe
s@ g the 58@ and to provide for master keying,
At |e‘é 17 %h a&a‘o@érﬁr of?t hedhsizgaq ddkimegges smoothly

wi bt res &)13&06;@ &urdQcpr oyd ded é""ﬂﬁﬂ% tZrZ%nS\@’ﬁ fielﬁ{e finger
Béo ectin flnger 208 haV|ﬁP asymetric
2 Gt déts mgspertion mﬁca(ioenzzpasamon, the

@ smgr arI from.fi
PV ar® SEOen®, BbofLES, TSI e RRTFALES 221, 229
Ofst&ﬁ(ﬁﬂﬁﬁﬁi\&Oﬁhwalkeybutcnta&ﬁxﬂ@ameﬂlbﬁe 820ﬂh&W&W31oppo~

oL 9L SALECKEC D A 1 Fo2OLRESH LLEM, une

see
ammmdcahlaynem a&t’re\:kmdah‘@ Ifaeat the Shatibé s 207 to the

RS 2831 Teeael oy, by ket oat30eF i rohe spaatal end po-

I'i'ndrical

sitdgings off bhenglﬁg@f:oxmmﬁrta@l Ye0 a8 £k a OBy 0n St Ahop WRans
oins a vertical, flat

oigtSehul) YBichJunlbi inie" Ehigant Sbbonahanrenaie of the

side’s
cydtineérisallebodlp pdeti®f 206N okl Ghe 795 4d 11
oblique, flat surface portion 222, 13 ﬁﬁ?% gf%ﬁﬁ%ler 208,

adj oi ns an oppositely | ocated S|de surface 223 of

Sltnlileafifﬁge&s 28%ewr hen o8klg N, 68! 85”5 aclﬁx %]nég% ?b%s i

i de surface 221 at a cor ner 4, ere
Wﬁﬁi‘ﬁ%‘g ChidotH? Y238 YiRet nise 1ol lq*a@t%mr}feacezmmng portion
22P81 fihi RSk s WEIbINGd HA98he right {see the black dot in
fig. 8a) as seen from above. This asymmetric key contacting
portion 220r is likewise cylindrical with a radius r = 0.5 mm
and adjoins vertical, opposite side surfaces 221, 223 via a
corner 224 and via an oblique surface portion 222, respec-
tively. So, the finger 208 of figs. 8a,8b,8c,8d is a mirror
version of the finger 208 of figs. Ta, b, 1c, 1d.

The keéy contacting portions 220r and ZQGltcf the fingers 208
extend from the free end portion 208e, along'the lovwermost

portion of the finger and almost, but not quite, all the way
to the xegidn of the central axis A of the cylindrical body

- portion 206b of the side locking tumbler 206, Compare also

figs, 2 and 4.

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

tral plane C (figs. 7a,7d:8a,8d} through the axis A of the cy-
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5 208 is located in its respective pivotal end

position, the respective one of the opposite,

vertical side surfaces 221,223 of the finger 208

wi || abut an associ ated one of the two oppo- site

abut ment surfaces 219 and 218 (fig.7a), which define

the associated channel 217 ektending fromthe

chanber 207 to the 10 key slot 201 (see fig. 4).

T I ixeky, the piv | en o- sitions of the

fﬁ”tﬁgéggio%gﬁy"%%%%} e 65 gbﬁewfgl%loepr e end sentrally

téiroua) whe chramddeddayt pdagetelad] PRl NG 208, The

dﬁg%_nggl|ggr“§al bhody portion_206b of the side” ,

SCRIHG TTNBIE 06 SARTERki PARRY,C andsiidwn kiey Fiogtact ing

8ar8bn8gy@d, o Adye fi IS 4RI QY Wth an .

pasynnetricéH%?Ql6c§?ggéﬁ§§§%%%tégt%%éggggti%ﬁ 1Bokrgs. 7d

aiHi 84 | Bralilspleased t,o liheari phit (@eeHehael! dokedetihd por-
ymetric key

tig..,8 een from above. This as
£ %%@1) rné‘sz "gorlf‘?%ne’z‘md & gk awraivy | fremitced earttiral
aRis Aius the QpS-FM-30 jQians vertical osite
si de surfaces EZT; 223 %?ggégj%gﬂjngf éﬁ4paﬁa1§$§ &y the
alpY s drertdonedc eepbreionl@®? Carespec- tively. So, the
finger 208 of figs. 8a,8b,8c,8d is a mrror version

of the finger 208 of figs. 7a,7b,7c,7d. 25 The key

I grcdect tageponteonsaR2Che atidst2202 af 15 hes f10888 208 s
al ong the

- axtend f the free end portion 208e,

SR o POELLAPCLIRE S0 LRoEE Fifaronans inimrasm the

sypieteicabhdt heymaytrio dlidieghes of the wentdal Ax

2q% o@hghg &ylindr'c_ ody p%rtion 206b of the sﬁgéggrs
dcking Tunbr ef L. e K8¥ s6On BICHings poxtdma 4.

22The2Rey GONta@ iaRGmRRELE Nerf ,@éégy-' l;splaced -

_ froma cen- tral %iane ¢ (?i%ﬁ?i a, d?géygg)g?h?guiﬁﬁll as
Posébagi shil ofstiid cyedringi ndgbedl s biathh g @dnitaR 2068 the
ob-ibhg téggg a..and.centrally through the _
watrapsv%rg,e y%%ﬁgﬁggfﬁ%},%%i%g?igéyfﬁ 1933 (ffge 1}. In
practice, it has turned out that a radius of 0.4 to 0.6 mm, in
particular about 0.5 mm, is optimal. In the symmetric version
(£fig.6b}, on the other hand, the radins R may be somewhat lar-—

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

In the asymmetric embodiments (see Figs. 7o and &bj,'the key
contacting portions 2204 ,220r are located so close to the res-
pective vertical side‘surface 221 of the finger 208} that
there is a corner 224 rather than a smooth merger of these two
surface portions. However, this linear cmﬁner 224 will not en~
gage with the wave-like code pattern 105 of the key, so there
will not be any wear because of this geometrical configura-~

tion,
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di stance between this central plane C and the key
contacting portion 220r, 2202 , respectively, is
denoted "d" in figs. 7d 5 and 8d. The | owernost,

i near part of the key contacting por- tion 220r,
-2202 may extend along a radius fromthe centra
axis Ato the tip of the finger 208, or in paralle
to the above-nentioned central plane C. 10 In order

Thd Os BRS &dRat okhendi st ance,d da syl eg;gsaééiﬁgsﬁomon

sible, to obtain clear and distinct differeéence
22etawed® dthef syymEtngar DTd asyimedy e enhodi Mt siigh re-
t he varioys figgeLs 208, the radius r defining the
LeRGRPR dift dfPng® pbFFP %I 2%0r , 2202 in the asymetric
enbodi nents should be as small as 15 possible while
still securing a good sliding contact with the

In vighie- 19k &Pes8el pattern 205 wP1eRe kY of abes 1oind fahpun in
figh) 1) ThePldGtbtseant 1ASadHAed Ot DAl A, F A4idIS Qe side
0.4 to 0,6 'mm | t 0.5 mMm is

X , in particular abou
loggigndiumblgrehere yimdi ¢d e exckiepati¢dl by So)th airgtheiotted

: Of. hand, ~th ' : _ - .
LR N80 chiccd s & g BRES ORI e Lolot 2000w
wings yifgeteel, c teabedi nentisovised dei ysckinby anduBlens t206 heying
. t agti,Ng. port.i 2201, ., 2 re | t Cl
A R R SR S L R R
220fsi ger tB68leftint BE heyyewiet rdcadriey At adtiiey pblt@nons

a snmooth merger of these two surface portions. )
220wttt ehidnd rAghc esvRBetobRlikey fenteRtigggeortions
220% {(Rot Bfie et KfRlP BiRLbetlad feiing ROnkShrs®Qre

there wIT hot- be any wear because of this
shogaofBt Fheed doiffapurta-piviosang3poddriciie silgni piodabdeg to

. . L0 ' 220
ene5bHE, T 0T SBPAGIRR RELRE B e TR e

pointing at right angle into thé key slot {lower row).

On the key blade, the various code portions (defined by con-
cavities in the wave-like code pattern and uppermost top code
segments) are scheﬁatically-ill@strate& by filled dots
$1,52,83,54,585,56,87 (for the finger with the symmetrically
located key contacting portion 2208}, by open small circles
L1,L2,1L3,14,1L5,L6,L7 {(for the finger with the left asymmetric
key contacting portion 220f ) and by small crosses ' .
R1,R2,R3,R4,R5,R6,R7T (for the finger with the right asymmetric
key contacting portion 220r). All these 21 code portions are
shown in fig. 6a, in a slightly larger scale, and the code
portions L1-L7 (asymmetric left) are shown in fig. 7a, and the

code portions R1-R7 {asymmetric xright) are shown in fig. 8a.

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

in fig. 5) and the three different {symmetric, asymmetric left
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ference to figs. 5 through S. 5 in fig. 5 thereis

shown a key bl ade 102 of the kind shown in fig. |

The equi di stant | ocations of the axes of the five

side |locking tunblers are indicated schematically

wi th dash-dotted lines O, C2, C3, C4, and C5. In

the lower part of this dra- W ng figure, there are

shown side | ocking tunblers 206 having 10 fingers 208

wth symetrical]ly |ocated key coptacting porti.ons ,
2r9h G YRS LERE Féﬁl{l }qatiggyntét ?F‘éaker&egmpfoﬁﬁ‘ﬁm RGrELon

t4-0NnS 0 (ym e):and.Li , I, ke | F—

R e b T o P i) orhene thobe i
fSicd lcoaki pgrtuohs ess @arde lskhemionn {heee shddierldm £ig.

slvastng pesitione, ML A9 MLRg LOdS NG 4 SMce e

~uRR N r&-ﬁyahrbiﬁhéxfﬁginﬂaﬂrﬁﬁﬁohbewkﬁb{oﬁt ali {d8ron, but

row. On the key blade, the varioys code portjons
eedeiondd By 8BRRTRRVithads 4 VerNehhWal R Ve Qodossible
c P8R 0880y VPP e OS  4i10R dCOEe cod e SEIPBI Hs RIBment would

schematically illustrated by filled dots,
irglicezess, symssr Bt St (Hegstt RE -PPRgéFOR FHrg Hawmbler loca-

. Ligablysnd@cated key sgon - 54 ! $ki
e Camar “ar P eE T S R R A
S00L.0@Er owi ehen hizl.¢ledt. asymmetric key contacting

portion 2201 ) and by small crosses 25

R1, R2, R3, R4, R5, R6, R7 (for the finger with the right
ofagypametl i the Keyy Cotddec tdssgepeteioni 220y )pazAlicullagsdock has

21 code portijions, a % Tn.fi 6 i s ight|
tf hroBresbay aRE o dRRapls bhing Fppatithl OF blae
ldcasygmennbietef 1) taree studwn innlbidng 7a, vend kg nootier of

portions Rl -R7 (asynmetr,ic right) _are sha i,n fi.g. . 3
poggiblggcefly -%%“slg 19 girids 828 rbr feSes Gy 19gk ity tumb
1etrh§bs§|l3§oﬁu@§[@§¢3g%df@!ihqffitqheﬁt bree ?_rdélert?ﬁtnaé(e ﬁuc‘:h a -

pivotal positions (the three rows JIn fig. 5 na tne_,
preriee dpteetdke ¢ thean gayhietFex Herde 162" {see " £ig.
1), a special cutting method is used according to the present
invention. .Figs. 9 and 10 illustrate a typical key blade 102
accerding to the invention {in side view and in a crossésec~
tional view, respectively), whereas figs. 11 and 12 show a
corresponding cross—section of the Key blade when it is being
machined with a cutter pin in accordance with the inventive
method for cutting the wave-like code pattern on a side of the

key.

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

109. However, it should be pointed out that the invention is
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16 and asymmetric right) | ocations of the key
contacting portion 220s,2202 ,220r will give rise to

a very large nunber of dif- ferent code portions or

code | ocations (see especially fig. Ga). It is

recogni sed that all these code portions cannot be 5

used in any arbitrary conbi ndt7ii on, w thout

discretion but even so it is apparent that a very

2 nunh; of possible conbinations will be

“E?Bt FREESY A ¢ GHSér Pationé iassalsoremt wdwl devi bdirdateith an
uABBEk: Ofr &fvd east 50.000 (for five tunbler |oca-

tions C1-C5 as shown in fig. 5), theoretically nore

than 10 500. 000 or even higher of course, the key

| e cular | ock, has be

A%%?%?Vﬁfiggé?%H @%EHS ﬁg |cuf3rth§h€ h&??oﬁx%fl%lQﬁidEd
by gelieitt qalnisioatsolln & hend ot ko ddelettei Ag dapy €k VB i e being

si bl e cpde | tiqgns (fi 6a) for
%%c[%eim g’fe‘ﬁlggﬁug 3 Fihb- 1 & Gﬁd‘ﬁc{:ﬁaﬁ r(@.hrl»%z &)wmdmular
tg ftm@ Bnel nfocﬁerkéy PR 390h Qhepbﬁﬁhs§ M@l’? A ex-

ter t he key bl ade 102' (see
% é&?%ﬁ 8Ut ﬁg??ﬁﬁg\%9q£§€&r35683d9ﬁgth% W&Rﬁ“llke code

ap;rmenbn tﬂﬁeﬁé Obladd] G%c1f9dand Ehel
E%plcal % blé%e f%Z EO accord?ng ?oi% 'ﬁ% |Rﬁ?g ramp
T8 48yi RWIHMEY P f wings¥esket @momrtmm

11r1es.me<;§.!13¢tya 1hereas, fl'ag:ﬁteél ﬁﬁ@' %&Stgfa L Bige locking

CorreS Ond|ng Ccross-section o
tupblpy; @cahﬁ%‘hl%d:%qawcé €6t t arnpnbex mﬂ‘adaofaﬂi&nmep seg=

meWtEhlﬁb?lZf‘Vﬁm 'I.Vﬁi lgt Oggdf Pho 2%{%(&%)} r?ejt Waveg_ porglons

attern on the

code
- 13Bar @32@; a}S@yb]éiﬂhmriﬁBat,ﬂéBpr of34=, lbﬁéli hea Isay lBlSBdﬁn each
_ lohﬁﬂ:ﬂi‘(ﬁi dlansﬂfed%rf: L oH g%ng P850 ]i%%n gafartézﬁ_?}ngl ?ﬁ.igoayquﬁg to

di'scl ose he apove- nen |0ne
thewresgnt Thowemhieon,i R‘.he?:@atki)(m adtweids lh%r@kibn@bii | Dinear

po,.t:@fowvﬁ CHZV BtSa%%rerré%p 8119 or%o ar]c least some of the con-
cave bottom portions, at least for those concave bottom pox-
tions located deep down towards the bottom edge 108 (see figs.
1, 9 and 10} of the key blade 1@2, Consequently, - see also fig.
13 where the wave-~-like code pattern is visible in a view from
above; these cohcave bottom pertions 111, 11-2,1125 will have a
substantially rectangular, flat bottom surface portion

Fl,Fz,Ffl.

With this configuration ef the concave bottom portions, in-
cluding the sabstantially rectangular, flat bottom surface
portions, the.fingexsrﬁﬂﬁﬁ with their free end portions possi-
bly having an asymmetrically located key contacting portion
2201,220r (see fig. 7b and 8b), will be permitted to extend
inte these bottom code portions even when oriented in a pi-
vatal end position (ses e.g. fig. 8a) and still contact the

lowermost rectangular, flat bottom surface portion, e.g. FI,
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110 (fig. 10) formed by the undercut portion of the

groove 109. However, it should be pointed out that

the invention is 17 not limted to such a

configuration of the key blade with an undercut

groove. According to the preggnt invention, the

cutter pin is guided, 5 by nunerical control, along

a predeterm ned path B while being maintained with
aldigy etics whola diresidornpat ot itheperpendi il atont Lt ing

é&gcplane of the key blade 102. The path B will thus
be -}'ébtly follow the intended configuration of the

wave-|i ke code pattern on the key blade, including

the Jinearly sloping ranp 10 portion 106, a nunber of
P*ng\?@lﬁot %B?n %gﬁ %b?‘&tﬂﬂifﬂrfﬂﬁﬁlms,riiﬂ{iﬁl@% Bhdly will

ihecat edoadkagsstt th2 wdeihaek Rls LYER! 8L; 145949
gyCl,CZ%%S,CA,%g, a nunber'o%?@%near to%ggégfuggﬁg§h%lgﬁed
s01 28, £920be28eaberl 106 arradsoms altedeant yo§| opt mpde portions

R N T

posdhéane+bbl taam-E6°t a®ni L Acooradien iho theheppeesent middle

Lavent kon, e path B includes horizontal, |inear
roggr§?o%§EBf$EQ;85 corresponding to at |east sone of

the con- cave bottom portions, at |east for those
._concayv batto r- tions | pcated deep down towards
ong RRECE PR gl 136 CoRaappgBStbgn RodLane 1) Bnd Ab!
(ikgy bladle 1H2 ofCanseqssatlyke seedald Biifhce E3rWESH&nd to
a %ge wave-|]i ke code pattern is visible in a view from

oY8T ek APReHoPRERPPOH P ALY P, £he, ke Riade 10

(aBayvel @stsatsd anf itdlel XeketbABIULSY of 18ly D&Yt Ofhere 1t is
surface portion FI, F2, ES 25 Wth this :
held i qurki Dol vend ~E86éa9e Botifdportions, in- |
cluding the substantially rectangular, flat bottom:

surface .
In a pivotal, lowermost position of the finger 208, the finger

will mormally bear with one of its vertical side suxfaces
221,223 against an associated abutment surface 219,218 in the
channel 217 of the lock, and with the other vertical side sur—
Face 223,221 or the cylindrical key contacting portion 220 ad-
jacent to'the obligue surface 222, where the sloping portion,
¢.¢g. 131b of the wave-like cede pattern adjoins the Fflat bot-
tom portion 111. With such support from both sides, the Finger
wili.hﬁ securely held in a well-defined fixed position in the

coricavity, sco that the body portion 206b of the side locking

tumbley will be correctly position with its rear recesses 209,
210 and the bridge portion 211 exactly located so as to regis-
ter with the side bar 213 [see also figs. 1-4).

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

tions of the wave-like code pattern are preferably provided
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the fingers 208, with their free end

portions possi- bly having an asymmetrically | ocated
key contacting portion 30 2201, 220r (see fig. 7b and
Bb), will be permtted to extend into these bottom

code portions even when orien%gd in a pi- votal end
position (see e.g. fig. 8a) a still contact the

| ower nost rectangul ar; flat bottom surface portion,
the

witl aFlbevd8ical ongsd ﬁM¥¥, (o] LQr_part of th _

Iinear,fgy cgntactiﬁgg por#?gn}éggégP%Eﬁ@?yﬁot@ﬂ?fﬂ%ﬁ?ax
WtomSir FREEIFOIHI o LritheFReyPBLaid | 105, G Rovelled
s@eFd csUBBOF§ of he fd r, 208 on bei ng positioned

so as (5 be glfeg{qe% T SAMEE BY T LDE e oI e codder pin
388rﬂ§§ﬁsf1@§;Lﬁ%$3mtaﬁﬂ7,Wﬁﬁcﬁaéﬁﬁ?iﬁﬁégna cylinf ical end
§§%t§3n5§ﬂ§5W§ZK&ﬁ%a§ Blvgted ﬁgos|t|on +15 or -15 5%

i | lustrated 1n the upper -aRd AfUARY & s 8f poirgios) 330. IF
the oattée wihdrs lasdrtedeagoncay e Hotd,0BiNOLL ong, 113,
5890314, (119, .9 and 13-) of the wave-1iké gurding’ ™
ksur?ace CorTESHSRIIPE® aD9rsRnheting sbsi mhbaedal of the

peripendt ad anlkey 150 pber key de, 10,46 illustrate
sl fdhe ge | ower ?p%v of fi gﬁ%)%\%%greéalgfi FEEIBCRH be

PRCH prEdiedsl wel | I AR THeRFYsobittd emoitloaavpty osidxp edge at
theowermast tpesiipom ©f 44 fid) 08, .the finger | o
1 ngrmally b!éar Wi t%}&gn%!ég%%{ofé \%ret FEB{"Q’%i - 18 with-
VAT et Lyo9ubioaralai (fstraan Pissdeat b2l) abutiffe regions,

scsthbacehd1g, @ i t nel..217-of the |ock,
and with tﬁeg%?%gﬁzJgf$%%§§3%%d§u§§?9ef%ﬁ%ﬁ%%%ﬂ@?fh@rfe"
91P8e Oy FPAdPI @2 kel adoritope Seagepos ti 2D, 226, 36, 1,640k .
to-the-oblique surface 222, where the sloping
portion, e.g. 131b of the wave-Like code pattern
MozaPErhHs tmeolitia wotsmoba, pooht DRudds . et SUH R ration ang

t sides,- the finger
a 3HMEPEK céﬁfﬁ%&%gglan OI the wave-like code pattern (assume

that the cutter pin travels along the path from the‘left to

portions,

the right in fig. 9), the cutter pin 300 is preferably with-~
drawn gradually (a$row P2, fig{ 12) when it'traQels upwardly
from a concavity along a sloping surfaces ) _ |
135a,134a{133a,132a;1313, whereas it is gradually displaced
axially inwardly when it travels downwardly aléng the sloping
surfaces 135b,134b,133b, 132b,131b. In this way, a gradually
changing bevelled surface, as shown in fig. 8, is obtained.
Hereby, the key contacting portion 2204 ,220r or 220s of the
fiﬁger 208 will bear smoothly on the wave-like code pattern,
gith a linear contact rather than a single point contact. So
the wear will be minimized, and the life of the key and the

lock will be much longer,

The wave-like code pattexrn 105 of the key blade 102 will com~

prise an inner surface portion, which is perpendicular to the

_planelof the key blade, and an outer bevelled surface. The in-
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25 wll be securely held in a well-defined fixed
position in the concavity, so that the body portion

206b of the side locking tunmbler will be correctly
position with its rear recesses 209, 2;20 and the

bridge portion 211 exactly located so as to regis-

ter with the side bar 213 (se® also figs. 1-4).. 30

in order to reduce the wear of the key and the

| ocki ng tunbler flngers 208, the concavities and the

88 O ht WY SHYPiG Pl ben¥ews imeonieve: lenkeveedel, if the

Lpakt £ Nodd e d¥e b t.h, a,beyel | ed
surfac:ep port | onfw%gg g% g%%ég &ﬁo g +0 S%t {é'l‘mb"erg
i ’%?Jof%fiﬁ flawleres Z@f:htm:evcktewga Ibﬂdte;ek&z ha??lﬂﬁg?@;;g ﬁé&,ﬁdmet rie
SWrdaee, is_for Y, neans, o e

xé%tter Sﬁﬁ' %% % Qn’ agé)ggﬁﬁﬁuﬁ¥%ﬁ%ﬁrswﬁhtﬁh are non-ro-
i oot g s 0

C%ﬁ%aﬁ nser g g?ﬁg %‘{)vﬁlﬁﬁe:ﬁ yliiﬂh«w tengaae with

tipodincalr portioa pmmeﬁmagier{a@t cWdbhpk e pR qﬁéag A he
EJ%% nke%lblade at thelléa rtion 118 eve d

sur PPEER o SRS 9 eH%%@@thelPutsrrﬁﬂﬁauk&ﬂjauxface
oamhnuﬂsaoietyeséﬁdeﬁﬁﬁﬁ%r@tl%othgergggogfogt¥%é!Zﬁq%?v‘tles

gﬂd therefore the cutter pinis wt rawn axi
aT1

PRAPHI FRE a5 W D Poritdons?) in these regions,

so-that there will be no bevelled surface portion in

the_ne-.glon of the planar, flat top segments
Acy95dingl Yo 3the Lofrinr pin\beenvided talalt die paghDBL hyhile
begRgLEN t p

co%flg%§%§?é§1%§ﬂgiig &%@ékﬁfie co %ﬁ%%ﬁ%ﬁaeggguﬁﬁe slop-~
inggerient it dhepaveradke scaﬂi@rmittlta:rpat h fromthe.

left to the right in fig. 9), the cutter pin 300 is

preferably with- drawn gradually (arrow P2, fig. 12).
A mw@#ﬁiﬁdt&ﬁﬁ@ebgmaphatdbimplﬁkfréﬁhdﬁﬁﬁ@ﬁ%aﬁftih@|SEQtér pin

BD@JQfgrg%éﬁﬂjlﬁc%lgs. 1la and 12a. The modified cutter pin
300’ includes a conical end portion 320’ and a shaft portion
3307. The conical angle of the end portion 310’ is, in the il-
lastrated embodiment, 15° and the pin axis PA is'hel@ at'a cor-
responding angle (15°) relative to a horizontal plane {perpen-
dicular to the key blade 102). In carrying out the méthod the
concave bottom portions of the wave~like code pattern will be
substantlally’herizental without any bevelled surface por-
t;on, whereas the sloping portions will be bevelled entirely
with a corresponding angle {15%). The top code segments will be
flat and horizontal, just like the hottom portions.

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

code patterns. Such a system is illustrated in figs. 14-16
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135a, 134a, 133a, 132a, 131a, whereas it is gradually

di splaced axially inwardly when it travels

downwardly al ong the sl oping surfaces

135b, 134b, 133b, 132b, 131b. In this way, a gradually
changi ng bevell ed surface, as shown in fig. 9, is

obt ai ned. 25 Hereby, the key Zdontacting portion 2201

, 220r or 220s of the finger 20a will bear snoothly

on the wave- I|ke code pattern, wth a linear contact
Figfhet4t AB% B sl dsoikay ebatert102p al‘tdné(?@éahammq; simi-

l@@ 81)@& %g%rr?éqqqztﬂ?)e CIOH%EVJQ{J.@QGJI J‘?.Eyl ‘ﬁﬁg 14'36 FOEE P LoLks ong

be nuch on er. e wave- e Cco

1ﬂ@51 b2 1 W3 Kedd Bl @de re0Rewkive omtipr lcsﬁyaldltEIﬁBEénce be:mg
the Iane

CBY" LR, B o G PELEPIAL S0 8 LG PLEDS oy

chnt@otime rpcminfoane aper LaDn{ dmcb;iem:m@’ wiithpar ¢ gkt aergymmetu
rovided with different kind

ock,i.s
rlgekg%éy? 5fnPﬁﬁbﬁ@F§1°thcludlng tunblers with
pi voting fingers having an asymmetric Kkey contacting

ort] and other tunmblers which are non-ro 5
EYor ot & P SRS SHr By PHBHC WA 10 B SRERQSPY Bhatey i 1AZAB

hakidy thele gode iBAkt €8N, 142008 4atuen, 1hiyxedsf A 008HS 1 thus

w || then engage with the inner surfacée portions o
OBk hJde LpstEepfsonhatedovitiie thei Wevisng0L2R naedt sLOFE .|

engage with the outer bevelled surface - portions. of

‘the code pattern in the region of the concavities 10
Thihd o&¥orgd keysFuptag qmqnd@mlg tAcé;bf%dlmgdﬂytlQm@ay be

t N g b ng
é‘dc%isftp@'gcg.él g%ﬁg ?Jh §%V\£ 1.3?;95 gglggt&\%a alao%tg &l exam-
Plgiropoti ﬁglpbﬂmbbms ofn tmdqmveehdkéocbder@mmﬁﬂm H‘ﬁe num-

bé% %%d%ahgdlgéﬁgnﬁ OGNl S IPLeL )., ££§Qbe é&fé%rent and

the number of code levels may be chosen at will. The number of
pivotal positions of the fingers may be less than three, e.q.
only two, or more than three, e.g:. four or five. The angles of

the pivotal end position may be different.

Also, the profile of the key may be varied in many ways and
does not have to include an undercut groove. The key blade mﬁy '
have code patterns with a. wave-like guiding surface one side,
as shown, or on both sides, cooperating with side lecking .tum-
blers axrange:d on both sides of the key slot. OF course, the
side code pattern (or side code patterns) may be combined with
any other code or code pattern anywhers bn.the key blade, It

-is also possible 'to provide symmetrical keys which can be in-

troduced in the lock with either side up, and where the code
pattern of either side has its “mirror” code pattern on the

other side.



300" is shown in figs. Ila and 12a. The nodifi ed

cutter pin 300" includes a conical and portion 320

and a shaft portion 330'. The conical angle of the

end portion 3101 is, in the il 20 lustrated

enbodi nent, 15 and the pin axis PAis held at .a.cor- .

respondi ng angle (15) relatiye to a horizontal plane

(perpen- dicular to the key . blade 102). In carrying

out the nethod the concave bottom portions of the
Figeadell i keecodespattethomal lpdagfi 1eubst anki BbY yblade may be
horjzaontal ,,w thout,any bevelled surface por 25 tion,
SHSEEE PRALEl SpF ho' BotITOREn FLER DegelTbarnat ionsl pa-
tant iapplycavidbh RCTHSERBEOML1NY2an8ERL.AE03: J1E, tOR con-
thﬂge gf?gentsﬁwnll e flat and horizontal, just |ike
“$He §5t FERFPoTTT otRAvesh hedgdnt PYerebaeenegt ern and
structure of the locking tum 30 blers with fingers

havi ng symmetrical or asymmetrical key con- tacting

portions will facilitate the nmaking of master keys

for Ilock and key systens with a nunber of keys

havi ng specific code patterns. Such a systemis

illustrated in figs. 14-16. 21 Figs. 14 and 15 show
two key bl ades 102A and 102B having sim- |ar code

patterns with concavities 141, 1421, 143, 144, 145 and

| 41, 142r, 143, 144, 14. 5, respectively, the only
difference being the concavities 1421 (cooperating
with a left asymmetric key 5 contacting portion) and
142r (cooperating with a right asymmet- ric key
contacting portion). Fig. 16 illustrates a
correspondi ng master key bl ade 102AB havi ng code .
portions 141, 142r, 1421, 143, 144, 145 and w Il thus 10
open both | ocks associated with the keys 102A and

102B. The lock and key system according to the
invention may be nodified in many ways by those
skilled in the art. For exam ple, not all tunblers

in a lock need to be rotatable: The num )



15 her of side locking tunblers in a row may be
different, and the nunber of code |evels may be
chosen at will. The nunber of pivotal positions of
the fingers may be less than three, e.g. only two,
or nore than three, e.g. four or five. The angl es of
the pivotal end position HE@ be different. 20 Al so,
the profile of the key may be varied in many ways and

CLAI#6es not have to include an undercut groove. The key -

1.

bl ade -may have code patterns with awave-|ike gui di ng
surface one side, as shown, or on both sides,
A doplerand kgy witsteni decludérd nigckaneR3hpl kind goranigday:
0 .sid t l.9t .., X course, the side
cgagg%g%ﬁirﬁév?%?EQ?HE%%%_SQ%a?%é?nS) may be conbi ned
- Wi h cyahydotdaér kegdeley cbdmgpatdateradknywhenalbsd tie said

key.bl ade. .| -is_also ' : r.Qvi .
ST CA! ReGE SRTEN oan Be Tnd B bafBidinggekey stot
| aeld, Wath zeistiber o$i deidpkepnslathere minkecodé 30de locking
pattern of .either side haf.its.zgirror" go e pattern for
ortUPRECT Bt HEr 25T OB, CPPTEHHME My T the 'O 0d 85 "oRaT  T°
pnekkl gy ofhet Rey kengbhedlesiayote iovatr etdeadyliinikica. gore,
in accordance with the internatjona

) I - tent .
- api i teitatorPRECT/SEXT04) G681 O%WQL&%@%G%?)” , CPPRFising a

C0fy1 ith@Rt 82 Of béﬂ\@)i' CBot ol Ndueesly hapehttedyis eher eRE6ciated
23 CLAIM5S 1. Alock and key systemincluding | ocks

of chabeki nfok orhsRsiRR. aadheRisitAg haviqygnant therein, and
cyh imdhiealhonen & &l peiscalskBy rRbi %@l P8y portion,
rotatably JournaFIed in sald cylindrical bore, said

- keseipl g eHaviangla mosagttudicAny Resfosmed aggidistafhg action

sigde OfSal dkeYed! Dlong@s MITRAERRL - Siadg | ocki ng

- said rotational movement of the side locking tumblers being

and

caused by a pivotal motion performed by the associqted
finger, the rotational movement of the side locking tumbler
‘being limited between two angular end positions corresponding
to a respective pivotal end position of the finger,
including keys of the kind comprising:
a longitudinally extending key blade, which is in-sertable into

said key slot of the key plug of an associated lock,

- said key blade having at a side thereof a side code pattern

which forms a wave-like guiding surface including a ramp

portion at the free end portion of the key blade,



tunblers in a row cooperating wth a side |ocking

means for |ocking the key plug against rotation in

the cylindrical bore, at |east one of said side

| ocking tunblers conprising a cylindrical body

portion being nounted in anﬁﬁssociated chanber for

el evational and rotational ement therein, and ‘a

finger which projects transversely from sai d body

porti.on, __said,elevatlional vement .0 or.ne . ’
5gé¥ﬁ§?“?ﬂ§&§&#ﬁoﬁulg%n% ?%?6%3%x5¥¥%§1g%oﬁg£éaF%Eg finger
chanbesgicard dakétr ohat sodal 1ookenentundflarhe asiddeaking the

| ocki ng t ers bein cauysed by a pivotal notion
per$ d%ggk?‘ﬁes%l’sid%vﬁt_@&ief %ﬁ%lrf}é)ﬁ%’ef 4t i onal
novierent sofiet her sdided ockimmgl édnblesngbei gadddit €8 . move
bet ween two angul ar _end positions correspondin to a
r espetatviensildgt ainidfd H5osict %66t UM fihgetid afferce, and
i nedudi ngh kays i ddhe. ki aMil@itn@idaways into specific
| ongi tudi nal 'y extending key bl ade, which is .
i n-wertadl egsittdonsai ghiesy 1otk Rlvelkeyp piwighofingerted
assgi atad, ek, s pal d key bl ade having at a side
thereof a siJ%yé%de pattern which forns a wave-like
chagwicdienrd zedr facehihchadil ngransespselporriodacatngheptyeing
fingjé% PQIEL Egﬂgoittf‘eeaé‘c%n%' adg %éclai ?%&b‘&%ﬁ'hhgfudes:
i'di ng surface ‘engagi ng Wi th sard f nger of said at
- hehsteoperside | bekiing tuoblepoante makiagsthbacds ngeépcated

.. follow said ve-1ik ui din urf.ace,. - th i de

at Iaocﬂuﬁlbla?un@rse ke néeggﬁsesd‘gﬁf%@ntﬁgj%y e’%r%agla Gonaffy the

diswbhte heitvgcact edoupansdyisadd f oppesiaad suhiaddangerin a
bei ng caused.to pivot sideways into specifjc pivotal

chagoel i GALCihen CRERKEy 01 AROKE FORTDSE nok 19 eposlot,

so hbetkeynsbhot ,a chavactey iretidm dhathsaf thgammnsyersely said

proj ecting, pivoting
two pivotal end positicns, and

- an asymmetrical free end portion having a key contacting
portion which is displaced (d), in a circumferential or
transversal direction, relative to a central plane (C)
extending through the central axis (A) of said cylindrical body
porticn and centrally through said base portion of the
finger,

- whereby the. location of said key contacting portion is
superposed by way of a specific pivotal position of said finger
and a specific asymmetric displacement of said key contacting
portion, and the number of possible code combinations 1is

consequently further increased.

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

1, the lock having at least one elevationally and ro-



finger of said at |east one side | ocking tunbler
i ncludes: - a base portion having two opposite side
surfaces |ocated at a nutual distance being
substantially smaller than the distance between two
associ ated, opposite surfaces in a channel extending
fromsaid tunbl er chanber to said key slot, so as to
enabl e a pivoting notion of the flnger betmeen sald
pi vota end tlons - an.
ety Db PrBle raiRgre WY cofPler: g B A Euk B e epoay
pordiispl aged éd)tr&ﬁbﬁbﬁﬁdﬂ@unﬁﬁbﬁﬁ&tfﬁg’szngéﬁnsw&ﬁiﬁ|flnger'
directjon, relative to a central % extendin
havil fe o g $h P Vet a M 1ER EW?A?P%?S &léiﬁll drPeaf biagated
at PRI ti@naandicentil | Yol oughRssahdidase BRELIOA @han the
the finger, - whereby the |ocation of said key .
dls@@ﬁpactbﬁ@d%rtuw | §55eapaFpdsedPBPSAdy ofugtaces in a
cha%ﬁ%g! kgeﬁﬁiﬁ% %&IBP Upguﬂﬁlég'éh%dﬂgiertoa%gla key slot,
speci fic asynmretric di splacenent
S0 @@ntacehaglep@rpimntlﬁguﬂWﬂmpnw@ﬁbéheoﬁlp635|bbetwed® said
. conb%ngt ons o gseﬂuentl fgﬁther in reas%q £2; e end
A oBkVFoT U pg F65cR Bhd Way §Vst &PaS defined in
poﬁthahﬂhaﬁlmghf ‘eaL kedraddigngt pbeasdn orre ot @%aﬁu@pahbgd, in
- and ro_25 tatabl nnvable_siﬂ é}ckln tunbler with
a  grEgrrRRESdPhody  WortavEh o4 Yer sEfyptive to a

cen@frgﬂ_ecﬁlaﬁﬁe f {Operoxtsaidni nagloughavimg axbase(por Hronsasid
th two opposite side surfaces |ocated at a nutual

cylépglﬂfaﬁéé Bé?% @G’Eé‘rtlﬁﬁtl%\lllqiy CEvairRél Yt highr e sald base
IQ|§han8§ Emo associ ated, opposite surfaces in

PorZ  Channe exte |ng from said tunmbl er chanber to
sald key slot, so as to enable a pivoting notion of

3. %h ockhqsr éé e S aldcléﬂﬁ f'Vﬁﬁgiefmdsgggl£%8n8pp051te

an asynnetr.l cal ree
side surfaces on the finger base portion are substantially

vertical.

4. A lock as defined in claim 3, wherein said two opposite
side surfaces on the finger base portion are substantially

flat.

5. A lock as. defined in any of claims 2-4, wherein said two
associated, opposite surfaces in said channel constitute
abutment surfaces for defining the pivotal end positions of

said finger.

6. A lock as defined in any of claims 2-5, wherein said key
contacting porticen 1is formed by a rounded surface portion
located asymmetrically between said two side surfaces of said

finger.



portion having a key contacting portion which is

di splaced, in a circunferential or transversa

direction, relative to a central plane (C extending

through the axis (A) of said cylindrical body

portion and centrally thr0u$? sai d base portion of

the finger. 3. Alock as deffFned in claim?2, wherein

said two opposite side surfaces on the finger base

ortipon are su ang i II er I

5 lngdas d Qgés }]W%er%mngéa}qég?éln Sai@SI dga key con
tac@ﬂﬁjace§oﬂmuibe fisger dasedqioelion am@rsa@stamtbamdy an

flat. 5. Alock as defined in any of clains 2-4,

axi%m@hm ifi PERB By AERIBDBEF t 0 FF S eSetitpal axis
n) S8i-dsghanneh seonsidy tlutb%dyawﬁ% surfaces for

de ining the pivotal end positions of said finger.
6. Alock as defined in any of clainms 2-5, wherein

ﬁah_dc]ge ‘s %l’i%g& t lrr11 gc (:)L%Pt ITOnwhérgl%r gﬁ?db ﬁndgycg};gﬁ d curved

surtace por I on oca aéyrmetrl C tween sa

keyt B e isyr baeetorohasabdradimgert Cﬁﬁvatllrerlf ogkt as 0.6 mm,
defined in claim®6, wherein said rounded key con
esp@%mﬂ#MgﬂgﬁﬁtpohIW% cylindrically curved around an
axis which is substantially perpendicular to said
central axis (A) of said cylindrical body portion.
9. B. l¢bH:@@kdaélmﬁﬁ|lneaﬂYrpﬁﬂthﬁn¢bﬁlmﬁhér%4rwhﬁﬁﬁﬁﬂ said rounded

keyC§ C al | C ulr & oq}j}%g%fc 0 'E%la%tn' " g:rgﬂé\yér%gl h ??d@ therect,

us o it e especi al
one abb Udaidl 5>pp$m;1’& Adeoskrfgedef andd om afd}e Gn‘thehetransversal

. clai 6- erej.n said roun cont actin . ,
sidBor tTERSA Gheos D BE EFEHRUSHs At Eer e Koy, which in

turn adjoins the other cne of said two oppos:.te side surfaces.

10. A lock as defined in c¢laim 9, wherein said obliquely ex
tending surface forms an angle of 130 - 140° relative to

said adjoining side surface.

11. A lock as defined in claim 10, wherein the key contacting portion
extends uniformly along the lower side of said finger in parallel to

said central plane (C).

12.7 A lock as defined in any one cof claims 2-11, the lock
having at least one further side locking tumbler provided with a
projecting finger having at its free end portion an asymmetrically
located key contacting portion, which is displaced in the opposite
direction as compared to the asymmetrically located key contacting

portion of the first-mentioned side locking tumbler.



one of said opposite side surfaces and, on the other

transversal side thereof, an obliquely extending

~surface portion , which in turn adjoins the other

one of said two opposite side surfaces. 10. A lock as

defined in claim9, wherein ald obllquely ex

tendi ng surface forns an an& e of 130 - 140 relative

to said adjoining S|de surface. 11. Alock as

3deklﬂggklgschg ghég nﬁ? i Eh%fk%ﬁaﬁ%gtacﬁﬂngwh rein all
rtion exten al'ong 't hée Tower Si de of T

rosatdbiéngeidén mabaim@l tombsamﬂ ceats al fphaees (Crith  key
12. A lock as defined in any one of clains 2-11, the

copgeRt IRATHY T40S BEERI ohESR RAdT s FHE PBER| Agrection.
tunbl er provided with a projecting finger having at

its free endég%rtlon an asymmetrically |located key
ldeofit deckngspotaiiard Wi 'Y sO%f spf aBédih £hé2, wherein-at

1e8RPOSHE €ot iy eﬁd@@&%ﬁ%ﬂ%ﬁ@%&% hﬁr@@ﬂmtﬂﬂt@@l | ¥inger
l ocated key contacting portion of

hatilpgt -aremowoged skee |q%llt|aﬁ§1thmﬂ>@ftl<217 wiBch A jpcRocated

‘ A0 f 1,.;%e
Sy@%?ggg%ge sﬁ%3 ?%éatﬁn%lers'ﬁﬁﬁé %%géﬁgga?%%'key

contacting portlons bei ng di splaced in the sane
direction. 14. A lock as defined in any one of clains

2-12 iin at st one ot her. si de Kin . .
157 et oot autiRtn At fndghe L S5 hitd & adnarical
bolfY Rt aat iamg QQFkk@ﬁs%@r§éﬂy8pk@§é&@ﬂng, pivoting finger

symetrically between said two vertical side
hagipgacls. ABMETEigE LgcKiorg tednbicer Cf%}ta&tﬂeakportlon: as

dekpﬁé&ldﬂp%rﬁ@ gyl Lpdrical 1 body portion and a

transversel'y projecting, pivoting finger having an
asynmetrically | ocated key contacting portion, as

6de£{ dllbe\? v& 2Ny, ]ggy laa[ ai?no;jtl‘]use]ﬁln Aa kftyc]wat&ﬁ akééméystem

use in-a key system as
ascﬂafnmdd iﬂmnlmwmeJhlm@ecwagepéuker©0@¢ pdfetekmy of the key

blade having at least one code portion which 1is leccated and
shaped so as to accommodate the asymmetrically located key
contacting portion of the free end portion o©f the pivoting
finger of a side locking tumbler of an assoclated lock,

while the key is being inserted into the lock.

17. A key as defined in claim 16, wherein said code pattern
has at least one code portion (L1-L7;R1-R7) which 1is su
perposed by a specific pivotal position of said finger
of an associated side locking tumbler and a specific
displacement (d) of said key contacting portion " at

said finger.



bl ade having at | east one code portion which is
| ocated and shaped so as to acconmopdate the
asynmetrically | ocated key contacting portion of the
free end portion of the pivoting finger of a side
| ocki ng tunbl er of an assoc?gted l ock, while the key
is being inserted into the 17. A key as defined
in'claim16, wherein said code pattern has at |east
one code portion-(LI-L7;Rl-R7) which is su perposed
by a specific pivetal position of said finger of an

18. a«ssm}i ated d&sifdesd ocki ntglatimnbl’br mlmjfea?nsm@didfia:t least one

coueh38) 360 TREEuc) o oo SEYCRITDSEL I BPELA Fhathtiosonng

slopwhereirnised.d at | east one code portion |ncludes a
concave surface bottom portion and adjoi ning sl oping
‘portions. 19. A key as defined in claim18, wherein

19. gaikyatad eastinede incedaipongj opheénclnudesda at least one
substantially fl at to code ment. | ocated at

] Y A2t L op code, segrent an

code HAEE1RB 0 FEWES URSk @Y deflithed GOR ciosdem asomept

localgd‘Mbghehﬁpéﬁkgdgon&ﬂme surface bottom portion is
extended in the longitudinal direction of said key

bl ade. 21. A key as defined in any of clains 18-20,

. Whersi nysaidigaacaye c1auhf age oQOtl@OWEQEéirPnsJ@S &ncave
substantiall'y rectangular configuration (F

surfael diatitny BHIGOR| y 16 oedkEralsdoén a’% lgngiordisal ddirection
of Sg#@gﬁﬁg%gggélons 22. A key as defined in any one of

sai d key bl ade having an upper edge
portion for providing a further code pattern. 23. A

E:%ﬁ?aggggéf§ﬁéd qnag¥y08§ Qiafasaﬁ§§2&f}ﬁﬁéreype£§¥d1concave
surface bottom portion has a substantially rectangular
configuration (Fl), adjoining smoothly to an associated one of said

sloping portions.

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

pattern.

23. A key as defined in any one of claims 16-22, wherein said wave-
like code pattern includes twoe adjacent code portions corresponding

to two specific code portions.

24. A lock and key system comprising at least one key as defined
in 23, including a number of keys with wavelike code patterns
including specific code portions corresponding to said specific,
asymmetrically located key contacting porticns of a tumbler finger,

and at least one master key haﬁing a wave-like code pattern



|l i ke code pattern includes two adjacent code portions
corresponding to two specific code portions. 24. A

| ock and key system conprising at |east one key as
defined in 23, including a nunber of keys wth
wavel i ke code patterns |ﬂg%¥d|ng speci fic code
portions corresponding to safd specific,
asynmmetrically | ocated key contacting portions of a

1 g&g@@h&[&%&nggéa% qinern é¥%ﬁo udF§§§%§r qylrgk least

tnﬁﬁQﬂﬁsﬂQthﬁéélﬁiﬁréﬁﬂgﬂﬂ$rﬁ@oh§ at Ieast tMD Of sa|d
speci fic code portions. 25. A nethod of manufacturing

- - a key blade as defined in any of +the clains 16-24,
25 . WACREEACA "GHES u RISl QUERY, Leahel 59%1@&@@& hif Blny of

essentially corresponding to said wave-like code
thepgteéna, 16a? 4, nebhdel bed n@ut:tehr PN ol brcéuqhﬁ % efqlllow a

,path) that es%%h@l‘éﬁgerc&fb X lgl gh‘coa'%ﬂds%ageﬁﬁme code

th the cutt pI n i.ng maintained in a
patpbalm.e ahic hmeshsdbbeany i ald in apJerq)gndn eukai %@ tthe in that

[,on udlnal dlre e €,y a h
3210 Rabe Uort ot porti<BE or Bt radd PaRE° uphcalih Bay cuteer
plIlS&ElXiSV\H!EELI‘lg kIEaImlrerpmi temnai sp]famerre«dub;h gus disngsthetially
cutter t||| n orti _
perBiaEo ) b A Ll PR RO PE ) thekp gl ade,
ands&he conecave betteomn portion Wdﬂ aﬂlﬂﬁaﬁﬁiéne concav1ty of
ubstantlaLIy rectanqgul ar, fl at surf Bortlon
Ye

saifly oy L kobeOdEnBrRHE™ ns o PRBEF fcPOF 8, the cuttes

pinWagbain asade@tcim&h@érppathl pekudes @Bmpm,c@& end the region
portion and a shaft and wherein the axis (PA) of

of seR¥f cGPRERVEIYY | YPREFRY aifAdd i GPIERHPr ST OR pRpiHgon will

inchpgdi ned Jiglatbihveatoya bengitdding miare WiirgAckS portion
per pendi cul ar to said key blade, so as to formfl at

Flsﬁ?fﬁ%b portions at said bottom portions and
"obliquely outwardly

26. A method as defined in claim 25, wherein said cutter pin
includes a conical end portion and a shaft and wherein the
axis (PRA) of said cutter pin is maintained in a direction being
inclined relative to a longitudinal plane which is
perpendicular - to said key blade, so as to form flat surface
portions at said bottom portions and obliquely outwardly

facing sloping‘portidns.

27. A method as defined in claim 25, wherein said cutter pin
includes a cylindrical end portion, a conical portion and a
shaft portion, wherein said conical portion is used te form
a bevelled surface portion along at least salid concave

bottom portions and adjoining sloping portions.



facing sloping portions. 27. A nethod as defined in
claim25, wherein said cutter pin includes a
cylindrical end portion, a conical portion and a
shaft portion, wherein said conical portion is used
to form a bevelled surface3Bortion al ong at | east
said concave bottom portions and adj oi ni ng sl opi ng
portions. 30 28. A nethod as defined in claim?27, - .
28 MRENRIMAOLNG AderiAbat NG, CHIEIZ Dl NalctoMRT AGA N8G5l e the
a direction which is substantially perpendicular to
cutthe sgiide isurfcdoéanfied henkey dilradeion 2ghich nist hedbssntially
' i.n clai : erein j.d cutter pin is._
Pefgrgé%ﬂ%% di%opl ks a%aac_{el y s2fldl y gl ShBarsy, blade.
(PI,P2), .in parallel to the axis to the cutter pin
axis, so as to form a gradually narrow ng bevell ed
surface portion extending along each sloping portion
29 f r dmmeaihddc arsc alef ibetit dm podetinoR8up wherain adjdcentter pin

is t8f5éﬂ§%?y8%3E$TECed axially iﬂwardiy and outwardly (P1,P2),
. in parallel to the axis to the cutter pin axis, so as to form
a gradually narrbwing bevelled surface portibn extending along
each sloping portion from said concave bottom portion up to an

adjacent top code segment.



