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13 PCT/SE 2006 /0009 1 3 0-05- 2007 A LOCK MID KEY SYSTEM

WITH IMPROVED TUMBLERS IN THE LOCK FIE-_'D OF Tigfy /rﬁpw%ggg /000913

INVENTION The present invention relates to a lock and key syste

improved tumblers in the lock which provide a number of advan- tages3 § -05- 7007

such as a large number of code combir?ations, possibili- ties of designing
master key systems where the master keys look very much like any

L E R S e R R R

Systems of a similar kind are generally known, e.g., from the US patents

Fﬁ&%ﬁ,éﬁﬁ@@%ﬁggp,%& and 5,715,717 (all in the name of Bo
—Widen); the USpatent4,63

; . 47635,455 (Medeco) and the international patent
ThppheRfsTbubRStfe-dinderNd a2l 15 95/16092 Aed&ey). Fretem with

ikprestien alsaielates thaleek as suchna key ok keyqblankassieh, apddvan-

locking tumbler as such. 20 More particularly, the invention concernsa
ERSREANF REY s38- P ArEIGIMGTIBERS BF ORI TIMBASHIG- %% hoRggol 1i-
t hawingra eytindiical bate st eylindrica) keyrplug heing rohatahlsjournallogs

in said_cylindrical bore, said key plug. having a longitudinal key. 25 slot,
lé\% anu bnél'rl%%f Iojk':: ]rlir?g ﬁflr?ﬁb[?a¥se£’clznl%lr%:)w5< I napa éalfﬁﬁj% é%%?’ora Single
Legekingrtiie key plgraddinstuotatiors irmthet oy lisdricat bove l-eatd@astiacluding
p§ubseialssaiddacking umblers compuising  bary part and an integral

key sensing part for engagement with an associated key, said body

art being mounted,in an associated chamber.in said key plug for

SR BN s novERE Thela ARG SCRAREIET s TR BRIl v arf B3 the
UBf patents 4,756,177; 5,067,335; 5,640,865; and 5,715,717 (all
in the name of Bo Widén), the US patent 4,635,455 (Medeco) and

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
associated key, said body part being mounted in an
associated chamber in said key plug for elevational movement

therein along & tumbler axis in parallel with an axis of

VATNDIED Qo -
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PCT/SE2006/000913 230-05-2007 said associated chamber,

and keys of the kind comprising a longitudinally extending kpmb]@g,zggg /000913

which is insertable into said key slot of the key plug of an associated lock,

5 said key blade having at least one longitudinal code pattern, including ags- 7007
number of code portions of varying depths for engaging with said integral

key sensing part of said locking tumblers and making the key sensing

part:foll id_longitudinal code pattern, when the key blade of said 1G
agéécga%;gds ég)g ?sgggnaq?ﬁ?gr%d in%(%he key slot. As disclosed in the
spédificafiord fefsired to@moves ime Jongitudinal code pattern along the

- kgy plade mayihe lacated «anan.eage.of the.(generally fiat) key blade, ot o

a shelf or on 15 a side surface of the key blade. The associated tumblers

ot thE 168 dreaitafidelt erfier Bentkaly M- rslafdn ftsiiar sidtedo krck,

-gc;; amga%@yvi%na@@dﬁm&%n dermed, gﬂ t@ﬁee_dlgﬁnl@iﬁhﬁKQ%lalicodel
ISscjgsed In the Medeco patents, or sidegways In _relation to the key slot so
3 ERERGe I SEDeK FatTERS Hdih O SEGHaif 57 & G B

ofitietkey Bltadesmsadisoipsettin the Widéntpateiats rkenticredahgvea0t of
cQurse, it | | h t r_more ro f locking tumblers,
o e e o S ko Lo
cSféSparding eyl ns BACRE ROUNDIOF TR INYENGDN Thde of said

PEaMQusIY kBQwRssystems Jeferrad, [o abave previde gehigh. level.ef
security and permit a very high number of code combi- nations.

Nevertheless, the methods being used for picking 30 locks and for
Adetectinonastet keyleodepeainTfing=ai 1ba sinssif drarizedoprogivistien of e

1gﬁ§¥%dﬁﬁﬁ§ﬁeéﬁﬁgﬂBg%ﬁg%gegféng the key blade may be located
on an edge of the (generally flat) key blade, on a shelf or on
a side surface of the key blade. The associated tumblers 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 @pe Medeco patents, or sideways in
relation to the key slot soléé 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-



loped and refined. Accordingly, there is a constant need for further
improvement of the security level of lock and key sys- Ahvil-NDED SHEET
3 tens, in particular to protect the coding being used in a par- ticular lock
and key system and to increase the security against unauthorised code
detection and key making or the basis of one or more keys and
associated looks. Against this backgrdund, embodiments of the present
invent'-or, seek to further increase the security level of lock and key
systems of the kind specified above, particularly in respect of the
tengooperatien of each tockingtiumblet andethecassogiated gngitedinahcadepar-
¢ Rattern gf the correspending key. Embadiments Ojfﬁd@%é’é%%‘?”tt&%er‘é'QQurity
urther seek to increase the number o possible code combinations, to
aganake it even hisreldificult t' picklang Iociomn tesystery anthtpldliminate the
padhe pessibiityforynautherised personste:de’-esmine how the locking
tuidclers of a lock are to be positioned for opera-ing the lock merely by
analyzing The -longitudinal code pattern of the associated key.
2gSURH&YRY OFcKJEdNE' NTerENdnraecordante it _ ra fiessaspeetvefint ion
sedhe presentinvent-on, there s provided. g lodkcand key systemdngluding .,
ocks of the tklnécomprlsmg: -a ousmgunavan a cylindrical bore, - a
sy syiindricaf key:pluylveingrotatablyjbusiraliee. incsaid ieyindritsl bore rsagect
ot keyplug,havinga longitudipal.key slot and.apumber of locking tumblers. « .q
in a row along a key plug axis for locking the key plug against rotation ii,_
Lopgd teyliHuricarpoie, Rk PSubSst ofSaiG THekiy-ftimisfers
comprising a body part and an =integral. key sensing part for
emRgRgement with.an associated Key, said body part bei 4 mountedinan. .o
2335Ciated chamberint saldekey plug for
the number of possible code combinations, to make 1t even more

difficult to pick any lock in the system and to eliminate the
possibility for unauthorised persons to determine how the
locking tumblers of a lock are to be positioned for operating
the lock merely by analyzing the longitudinal code pattern of

the associated key.

SUMMARY OF THE INVENTION

In accordance with a first aspect of the present invention,
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 Jjournalled 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 1in 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 associated key, saild body part Dbeing
mounted in an associated chamber in said key plug for
elevational movement therein along a tumbler axis in parallel

wilith an axis of said associated chamber, and keys of the kind



elevational movement therein along a tumbler axis in parallel witn an axis

of said associated chamber, and keys of the k"-r:ri. 3a comprising: - a

longitudinally extending key blade, whieh is insertable into said key slot of

the key plug of an associated lock, said key blade having at least one
cotengitidinal cede. pattesn,tinctuding a nemberdifrcode portionsdef vawingh is
. _depths for engaging said integral. key.sensing part of said Jockin .
ln%&rﬁ%?gbré%nl r%n%lkﬁlggltclileqi(e sgelr?stlnéy ‘Ear-hf%”%\}%%aﬁ) l18nf;)thLJuda}ﬁalgcsos eClated
Loplatterpaivherithe keypbladéefsaid assodiatsti-keyris beinginsertdd.dnto code

pathe key slat. charactedzed in that s the.infegrl key sensing %rfyiﬁﬁc@epths

locking tumbler 'r_ said subset comprises at least two nelghbourlgg ey .
Lo ontatHY-pertiohstn theffotm of priééting “1tYs being matudig™ = ©F  said
lodisplaceduftone each ntherdongitudinally kalong saieh key plug-axts abdw said

beil onfined within a limjted_region., at a mutual distance no .
lonend, within a limited region,, at.a mut B, o
Cexcee |]ﬁla 4 of the distance between the central axes of twoaadjacgnt said

as fooking amnblésyin sEd rdveand ealghssuciekey contactinglsortiorebeing Lot
chRrQvided ;with smooth edges forpossible sliding.engagement with-saids c4cn

longitudinal code pat--e--n of an associated key, when the latter is being
Lofiseited iRtd &digkey <lot, St nuMPBFBF code™BurtioRs in §4id =25t  two
ne longitudinal €odepattern of said; asseciated. 'key cowesponding tetheject ing
1ugsm SE%?”%%E‘QSM Sp§‘£§d1kae¥e° niacting portions of the logking. 4. .11,

mbiers ih said Tow, and - _east one cut no necessarffy al- o?sal%ﬂe,
alcoptaeting! portions bieaek leckingitubtbleninsaid snbsetwastyally @ limited

regmgﬁgingwﬂﬂ acorrgspending-code portion of said, associatedkey Upan ance
u

lly inserting the latter into said key slot. -n accordance with a second .
beh¥peet of e Fasentinverfisn,Cto &proditedreylintt fodi@of tHB g s 1n

sa€@MPHSINgzrdl each such key contacting portion being provided
with smooth edges for possible sliding engagement with said
longitudinal code pattern of an associated. key, when the
latter is being inserted into said key slot, - the number of
code portions in saild longitudinal code pattern of said
associated key corresponding to the number of longitudinally
spaced key contacting portions of the locking tumblers in said
row, and - at least one but not necessarily all of said key
contacting portions of each locking tumbler in said subset
actually engaging with a corresponding code portion of said
associated key upon fully inserting the latter into said key

slot.

In accordance with a second aspect of the present invention,
there is provided a cylinder lock 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



housing having a cylindrical bore, - a cylindrical key plug being rotatably

journa_led. in said cylindrical bore, said &gy plug having a longitudinal

key slat and a number of locking tumblers in a row along a key plug axis

for locking the key plug against rotation the cylindrical bore, - at least a
insapset ofisayd lwekimngriuminders comprisingeag dody tpart.and an Bbnimmtegral na 1
codf€Y Seng gartfor engacemen with 4 lopal dingl 160d¢,0aYEMELAN being

assoclated key, said body part being mounted in an associated chamber
moyREad. kéy pladg foraeRvativhaPmoverigt thertin amb a tuffibler BXiin for

o1 paraliel torthe axis of saidrassociated chambe gharacterizedr sthabaraliel
the integral key sensing part each looking tumbler in,_said subset -

0 (BRfbriabe at Foast 6 nERTBOLFHG key COHEGING” BOAEBARES 1» that
- miutually cisptacedidegm each otherengitudinakypalong saidikey pluglakéss in
and bei onfi within_a limjted region, t ista n -
e LN > SEih Motahce beRsen (o Fental s o e djacarpoine
PO 13ckig tumileisiin saidiewaand each sEEhKE contdctiviy pofivfbeingther
1oRgapted to.engage with said Jongitudinal code pattern-ef-saigkassociatatk ineq

. key when the key is being inserted into said key slot, - at least one but not- . ,

v HatBséarity Bl 6f thESE 1éighBourind key onfatiing porticla béing SS9
of adap@dd@!sea@a@e vﬂﬁtamrespmdingm@ﬁglpoﬁmsof sdid tongitudihad cent
lo%ge a%?l%%fesrasld %%SOCS:I%E%d I%eélwupogggll.égsc%tln&tgﬁ '%Ete'f Irc]:tgnsc%{gt ing

&y Slot. In accordance with a third aspect of the present invention.,

potherelis providedas ekt timblendracyliider loekitavig alkeydplugl code
paWhich isetatably jounalleddna w@gdm@@érbot{%eof@yid lockiand-having arteq

_ number of !ockingtu;mblersﬁarrange a row along the plug axis, sa‘lq i
AInfGekitRy-hiniiEr Comprising®a bbgy ParCafd SRintegral Keysetfsig pad t - °F
thadapted togihgageng key contacting portions being adapted to

engage with a corresponding code portion of said longitudinal
code pattern of said associated key upon fully inserting the

latter into said key slot.

In accordance with a third aspect of the present invention,
there 1s provided a locking tumbler 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 assoclated key,
characterized in that - said integral key sensing part of said
locking tumbler is provided with 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 3/4
of the distance between the central axes of two adjacent
locking tumblers in said row, - said neighbouring key
contacting portions each being provided with smooth edges for

possible sliding engagement with said longitudinal code



with a longitudinal code pattern of an associated key, characterized in
that - said integral key sensing part of said locking tumbler is provided
with at -east two neighbouring key contacting portions being mutually
displaced from each other longitudindlfy along said Fey plug axis and
pa thetng: corffined: withirsa difmtedd region atndnutual distareesiot exeeéding not
neé¥é3®@¥fj“§?fC8§W%W8§8t@%§eBH§£§%§§H&W%%?EE@EQtA%@ﬂ@gadapted

tumble-s in said -ow, - said neighbouring key contacting portions each. (
Lo heRiggsrovidet With sriootk eHERSTIBF PossiblEsiting engagéentWith said
1o5@id- longitudinabgede 3¢ patternfisaid asseciateddkey, iand - legsn oneully
. but not necess riléltal- ~,oftthese k ykconta(iting portions being adapted
I35 Bhgage With 2 corréspohding code Portion df said longitudinal pat-ern

of said associated key upon fully inserting the latter i.nto said key slot. In

1n €xample embodiments,.the integral key sensing Dart of each @gglﬁnggN cach

‘t'umbler in at least a subset of the row o6f tumblers comprisés at least two

Lo@leigboliFiitg ke cbntatting pdftfons irf tREFEIMPHF profecting Iugs, Betrglers
comptually displacedstrom, eachofheslongitydinally along: saidkeyplugiaxis in
and being confined within a limited region at a mutual ista%ce na&)t 4 £
Ehexceetlihg of the Histante betiwéen ths tBHtrdl Ak8S of Ko™ adfacentd o
eatockimghtemblerscintsaid new L Eaeh such key ccontacting portazan maynbde being
coRFQYlde. with-smooth edges, £.9, roupded orbevelled, L possiblesiidizg ..

engagement with the longitudinal code pattern Of an associated key,

exgifshitie fatter issheing irsettetintothée KeySi6t of gntheslocle The ©f two
adfhember of code postions inrthelengitudinal code pattern ofthe,assegiated xey

key corresponds to the number of Ke contactin,qgortions oLthe CIiooking

.coaﬁﬁsﬁﬁgﬂqéﬁﬁ;%ﬁﬁ?sdmay' be proévided wl smooth edges,” e.g.

rounded or bevelled, for possible sliding engagement with the
longitudinal code pattern of an assoclated key, when the

latter is being inserted into the key slot of



the number of code portions is much larger than. the. number of tumblers
in the row. At least one but not necessarily all of the key COntac-ing
portions of each locking tumbler in said subset will actual-y engage with a
corresponding code portion of said agsociated Key upon fully inserting
the latter into the key slot. So, generally, there will be a number of key
contacting por- tions which do not actually make contact with a

necofresponding code portien although it s theoretically passiple thatall of oqe
the contacting portions do make such a contact for a certaun kev. A basic
pafegtiie Of the @nisodimentSef eV inveRicT ROTHES afrangefmeit vt kev

corRgre-neighbeu-ngorongdadinally spaceddkeyigantacting portignscon@w,  so
locking tuxbler, with an accompany ingQincrealse of the umbeJ of posnsi)ble
) n_the.nu

Ehe e R mbira; G61S. IPSo-tiibe ackiSiledgad that the prior dis: -0+ of

turts lesureia Frérchrparentapplicationpublished wader2378159rily all of
théN%'@fné%%&%%%@avg&% ray.of tumbler plates disposed iy ransverse, , ; g
planes and each having spacea apart key contacting portions ,not shown
sulbift suggésted SHerdesericaid 28R pabe” 4 lifes TS srPddwevértie Portion
of distancehetweenthgsekey coniacting portiens-isigregter thamthecer into
on Iong-tudlqal distance between any pa=r of such tumbler plates, and these
%ey “dontaciing portions do not cooperate with corresponding code

pc-Lions of the key blade so as to constitute a code pa'-tern or coding

system. In.contrast, with the.embadime f the present inyention, _
?’coﬁteaf%:(:talwflalp%o%fior%ﬂ grreespalced tF?)%ngllgthcﬁnal ?/ bu? Iocat(gd ggfani&rly cl%)gg tg ér
t 1 eaghwthehasifefleetedly tre Wordinge" rieigiisstring® Bhdthe prdtaaponding

codistance being selectedd@ber ;s theoretically possible that all

of the contacting portions do make such a contact for a

certain key.

A basic feature of the embodiments 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 pbrtions is greater than the longitudinal distance
between any pair of such tumbler plates, and these key
contacting portions do not cooperate with corresponding code
portions of the key blade so as to constitute a code pattern
or coding system. In contrast, with the embodiments of the
present invention, the contacting portions are spaced

longitudinally but located



less than -h of the distance between the central. axes of two adjacent

locking tumblers in the row. Normally, these contacting portions are

confined within the boundaries or cross-sectional area of the body portion

of the looking Burbler, i.e. so as to be accommodated inside the

associated. camber in which the locking tumbler is guided for movement
faupwardslancdownwasdsior hadkesand forth./Amather preferred featurewafrding
«. the embodiments of the present invention.is the redundancy resulting-tinc

TG Gt haf Bre G mOI8 K coMALtHO Sorto o B miers B

ledeastima sSulset ohthedumiblessin thd vewnaretnet gsed forlactuals of two

aq-fQDIact with the.specif-c ade partions of akey opglating,a, RAHGWar  +hese
ock. When analyzing the longitudinal Code pattern of such a key, it is not
ColpRsibiétb determiRé Whithccode poriiBAs Will aetdally-Afak&eonEet Wi  ©F

cr&eoreesponding key -eantagtinggestiopof fhe @ssegiated tocking,tumble-iing
In master key systems, al keys wi..-' have a large number of code

CuRtEdns, ot isYendrallyhot posSibR TR Wlethel® A petitic keSO ated
chapesates onerslock onlye a humberof tackislinrthe systefverallfofrthecvement

oy 395; Preferably,a lack and kgy, system aceording to the embodiments
of the presentinvention comprises at eas- ~afirst lock and ,. second
lock, which are different from each other, and at least a first key and a

AnSELQ Qd E?% %@% éfeé M%% dig erepf, Q’ 0%888%&%% ngre%@egﬁfgs ent
~ key- operates less than the total number of locks and. the second ke
Ingperdtes n:k?reti@%k§ﬁ?§cﬁﬁﬁé<ﬁ¥st%@Péﬁé%he?éi%o?ﬁ?e@ﬁévé@ét one
or NHmkenefcoden portionswhich-willpotanake sontagb Withdheat least in a
corresponding key contacting po 6 tions of the associated lodﬁ i

Kk
SuRGibler of thESock TipbRTGt inseftidn of the respactive key 3% o%%@ra?g tual

coth@tespecth the specific code portions of a key operating a
particular lock. When analyzing the longitudinal code pattern
of such a key, it 1s 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 embodiments
of the present 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 second key 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-



tive lock or locks. Further preferred features of the look and key system,
the locks, the keys (or key blan.ksi and the looking tumblers according to
the embod'_men'os of the present inveéhtion are defines. in the claims and
will appear from the detailed description below. BRIEF DESCRIPTION
- OF THE DRAWINGS The invention will. be explained more fully below )
tiqkith Fefel FénceSROhPasise ndetidiavingE which Aiustfite Soffe pratefredut
infmbadiments ef=-heipyentior.Figasnowsa i a perspective sehematicspec-
. V,-ew, a key inserted into a lock in a system according to the invention,
CL it p&rts OF the fotk be-- cut away for increased clan y: Fig. 2 shows
the key plug of the lock and the key of fig.l in a Side vice,,, partly in

Fu SEGHON: F1a. (3 %h%ViYS ‘é“eea‘%%%%”d Key plug of E-as. 1 and %é'g; aPeL Iy the
Ive vie ,Wltﬁ the loc _C, fumblers taken out and shown s parately
loabove theskeyplify; Figs. deethrotidrdisssnowthe entk poriieli ot keymblers

acblade having, a cededpertionyin,a perspective view of apumbereat diffg- are
rent embodiments, in accordance with the present invention; Figs. Sa |
de Thigtgh St shBf, iR Efdshedive sife MewP BREERd poitidn o kkefetatled
de stade-and an@asseciated locking tumbler w'_.tn two key contacting
portions according to the present inven- tion; POT/ SE 2006 /0009 13 7
3 0 -05- 2007 Fig. 6 shows an end view of the key blade and the
BR 8BS0 ciafechloEKkiHg upiblernbf figg"eadlthyough 5c¢; 5 Figs. 7 and 8 show, in

Thaide Views . crgssysectional views.and. perspective views o mogified rere-
embodiments where the upper edge portion of the key blade is thinner
regﬁa(ﬁ§m55§dﬁppended drawings which 1llustrate some preferred

embodiments of the invention.

Fig. 1 shows, in a perspective 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 wview, 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 & key blade having
a coded portion, in a perspective view of a number of diffe-

rent embodiments, in accordance with the present invention;

Figs. b5a 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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relation to a base portion of the key blade; 10 Fig. 9 shows, in a

perspective, schematic view, the end por- tion of a key bla -Fayl%gr 206 /000913

corresponding portions of three key plugs having a locking tumb

modified in three different ways so as to fit into the code portion of theg@y.gf}_

blade; 15 Fig. 10 is a side view of the key blade and the key plug of fig. 9;

Fig. 11 shows, in partial views at a larger scale, the code portions of the

key blade and the three modified tumblers of 20 figs. 9 and 10; Fig. 12

shows, in respective side views, five different lock- ing tumblers; 25 Figs.
Fif3a threbgh d3eistiow, infrespedtiversidsarews 2 atiferehe key dlatiested
1 epdmpriansheaopsratng withsthedfivie, gifferent locking tumblers of fig.

12; Figs. 13f through 13h show, in similar side views, an end 30 portion of

a key blade and an associated locking tumbler in a modified embodiment;

. FiABI, ~W'eda 8~ biok pvs'at sWEDAHHIR] 3 3058520071 @ rkiySviéars and

r 14h show, in respective sjde views, the por- tion of a key.blade
e B e e e
edgivd prerdthen opfthelsidéef thel 4@y blade ntherside audediatieta bethgin

rdDdified in the vBHous .3 figrgs; &g%ﬁé«le% 1&%(},18 show, in
schematic end views and side views, respeciively, a locking tumbler
having a transversely extending finger cooperating with a side code

Fipattesn Shauksy 10 Blage(asadsa Hustratackinfios. 1dadprougie 14R): Rigr -
19 Sh%WS tq{e locking,tumbler and the key blade of figs.

tion or a key blade and corresponding porfions of three key

plugs having a locking tumbler modified in three different

ways so as to fit into the code portion of the key blade:;

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

Fig. 11 shows, in 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;

AF‘ 41,(:» T
"NDED Siyeer
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15 through 18, as seen from above; 15 Figs. 20a, 20b and 20eshQw, #ub 7 s Uy Y 1 3

perspective and sectional views, a further embodiment with a key blade,

which can be turned upside down and which cooperates with a rowdf -05- 7007
side tumblers and another row of uppgr tumblers, the tumblers being

displaced from the key blade for clarity; 20 Fig. 21 shows, in a side view,

the key blade and the two upper tumblers of figs. 20a, 20b and 2Dc; Figs.

, 228, and 22c shaw, in perspective and sectional 25 views, a further
£l r%bozgizi%er? %%Pﬁ??ngl% e%‘é‘{%e} MRS e Furﬁégi%p‘é% ewéde(T hd
tiwhichicooperateslwille apnappatadw of turtiters dewiregalterpaddngaighé rns,

nd lef ti ottions; 30 Fig..2 0 ina sj iew, k

O Tade A he o UpBEr EIvblels o1 T, D3a. 220 s Do A T ARED "
kegf bE¢deE pBiIrFSE PHH670dR0RR S 0B HednQourdigs.cfd rpahanyarious
£1d4a-8RQw, in perspective and side views, a portion of a key blade and

tumbler pins being guided for limited rotational movement and

cooperating with a side bar; 5 Fig. 25 shows, in a perspective view, a key
Filjade Loppefating vethdlocingHioimblers etthedkind shewdh mifigss 24ad side

: an ; Figs, 26a, 26h and 26¢ illustrate, in perspective and top 10
TS TP oMiment & fow TS EIerS Dol ks dpe sty
exfgiGile fo e key blacky Fidg. 127 shoWsairséns anddideefeves; thefve key

oitablersdn, figs. 463 and 260:45:F9:28Shows, in gleyaianaland top

views, the key blade of

Fig. 19 shows the locking tumbler and the key blade of figs.

15 through 18, as seen from above;

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

pertions;

Fig. 23 shows, in a side view, the key blade and the two upper
tumblers of figs. 22a, 22b and 22c¢;

AMENDED SHEET
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figs. 26a, 26b and 26¢; Fig. 29 shows, in side and perspective views, the

end portion 20 of a key blade cooperating with topPGabsr2asewel 40 9 13

side tumblers on both sides of the key blade; and Fig. 30 shows, in a
perspective view, a further embodiment of a key according tont 05- 2007
invention and associated top pins for 25 engagement with an“upper ec@g
code pattern of the key. DETAILED DESCRIPTION OF SOME

: PREEERR fi ' h ti
P inder 150k 300 i A ey 100 inSonB Ierein: THC Koy 100 Compring: =

POg gHpn 30fpartibAv Claste adjsheramp Harkey bfadee 102, 22386\Wn sre
1iqleady infigires,2 and3 ALlbsoRRAGS Berionaf{hekeyn blade: H2 b r ;

there is a longitudinal, preferably wave-like code pattern 103, which
includes a large number of concavities or POT/SE 2006 /0 009 13 1030
Fif5-200heuss 104 whigh make-eaniact wath, logkingtupitiers ardegkipgting

.pins.of the lock when the ke %I&de is being inserted into or pylled oyt of
VIR ek & e RCRr B 208 Ry S of 1 Rt Ganiany Ahefnatamn
24the patent specifications referred to above and comprises a housing 201

to be firmly mounted in an object to be locked, such as a door, the

_housing 201 having a (%Aiir:]d(ical bore 202 in which a cylindrical key plug
Fi953 i Ritatap jRRAak&s 10LFHE K69 i5tug PO RRESRIGHGIHRIIRA ot
viW forreceiMimg thenkeydlade 4 02:efran asseciatedckenp1@0 ande ng

number of locking tumblers, generally denoted 205 (figure 3). Normally,
mot%%?iﬁo@l%nﬁ*ﬁ%%lea@ggo% \%?ﬂ 15 I?tt%:}(éblp"’f 203 against rotation in

the cylindrical bore 202 unless an associated, 15 correctly coded key 100
rifps Beenullinsefed info e ey, 81204 | the two tumblers in

figs. 26a and 26b;

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

BARNDITY Qpapmer
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In the illustrated embodiment, the locking tumblers 205 are arranged in a

linear row along the key slot 204 and include 20 lower 06 and u
pins 207 as is well known in the technology of cylinder I@@i e?qfo 0913

pins 206 have cylind- rical body porti ?IS 206a (fig. 2) mounted in
associated cylindrical chambers 208 % igure 3) and a lower key se S{?wnqls- 2007
part 206b making contact with the wave-like code pattern 103 250

cutégyf’éaqd%%;nn L ROnCe NG QW € “?Betcigté{gof 2078 Locking

mounted In cylindrical € ersin e housin are |asse

Pigewnivarily ByRélicaieprings 208y Grlgdwhén é’@é@é’ctﬁy@(ﬁi@‘tﬁﬁeynto or

publade 102 isullyinserted.into the lock 200 will the mutually contacting
end surfaces of the 30 upper and lower pins 207, 206 be located flush
with the inside surface of the cylindrical bore 202 of the housing 201 so

Thasciplemabkle rmw&ibnzﬁdhmai(ﬁywugﬁ%@nﬁtm&nmﬁaﬁlkﬁ)cknBﬁH/from
SE 2%06 00009, % 30 -05- 007 fcour e the str cture descrlbed
Srig wel?%r?&vtnlgag R0% the pea‘?éﬁ fStefie 8Yo a%% e S5 GiRg

hOtcstihegpr«é@entmvleatuﬁmrmleykaypsemgdgmrﬁﬁO@bj@‘ceadmlobleintgocked
suBH“Q@ré’r&%‘%%f lockingpin 209 n%oﬁhb '%%%535“958&%5@8?%3@%%rf*e 202

are prowded with at least two ouring contacting portions 2

inpwhigdwill by Heodeiised msetétaaﬂyélow %ééarg@wfgtﬁélm il@stEmig ed.

Théu@iéilzp(\)ﬂ@i%n@@@n;ﬁ@f %ni%%%E%mb%ﬂng%%gagw Q%trcglVlng
tions ears clear y rom rigure the associat e ade In- cluaes
thg R B S e BorionE o NSV RIERIn ERY 160 eFatdbd RATERReOE

loctdepatteniv 183 of tt@asmatedimybtmﬂ eoegpdnylimg t@ the Nompel Ly,
th%fQ?%EEﬂ§%8“%£§§HP%% 205 will lock the key plug 203 against
rotation in the cylindrical bore 202 unless an associated,

correctly 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 associlated
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 and 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.

AMENDED SHErT
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the locking tumblers in said row. In the embodiment shown in figures 1-3,

the number of such code portions or concavities 104 is tWPP’F/i I
to the number of key contacting 20 portions 210, 211 of the oweﬁ?ggg’;( 000913

the six locking tumbler pins 206. As iI!Lulstrated in figures 4a through 4e,

the longitudinal code pattern of the key blade may take many different

forms. These 25 figures show only that part of the code pattern wiidh -05- 2007

corresponds to the innermost locking tumbler pin 206 located farthest

away from the opening of the key slot 204. Also, the code pattern will
Ofdepmncseery thacls onutheworresporidihg dosfigfration ®f Wed keytsensinge - g -
£RAT oftheumblet, 304 figure ¢a. hets 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

ACONBESER006,4) 99953130 1RRA0012 tiasting PORians: ol Jasking 0 6b
fgjmbl r pin of the kind illu- strated in figure 12, these I,ocklnPg tumblerﬁlnis .
o R Ing A5G GRBBRNAS Ky OB EEARSA thé fitm BF Bl =23

a vearidbepropectirigelsgst2iflal 44 a @ 2 1Pbo2idborwilbe, 21 1¢ &aet2 Hod
r210e, 211e). These lugs are mutually dis- pl inthe . ~
S B Ry BB 08 S (P Koy At oG plithte Do o2
scc@hlﬁﬁédwwmaaliirﬁi;@@l@gfion,sme ahgtaf dtarcelBetielarstrating such
18 ighhouring-lugs heing lessthana, piafsrally Abayt @ae halifebcting por-

possibly less than half), of the 10 distance between the central axes of two
Ci@figtent locking tumbler pins in the row. Typically, the tumbler pins have
a diameter of about 2.7 to 3.0 mm, wherein the distance between the

§GQSS£2é%?8Eearly from figure 2, the associated key blade in-

A
cludes a number of code portions or concavities in the
preferably wave-~like code pattern 103 of the associated key
100 corresponding to the number 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-

ARATIRINITTY M pips
!“L:J;;J";’aisi,? @;‘37:5?
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15 adjacent tumbler pins is about 3.7 to 4.0 mm, and the mutya} ;i B%606 /U009 13

between neighbouring lugs is about 2.0 mm or less, i.e. about half (of

less than half) of the distance between the central axes of any two 30 -05- 2007

adjacent tumbler pins. 20 In figure 4b,.there are three neighbouring
concavities, namely two spaced apart concavities 110 and 17.1,
corresponding to those shown in figure 4a, and a central concavity 11-2.

The _central concavity.112 may cooperate with a third, central Jug (no
RIANE g5 e A T C RS gt e AR
Sttm)t_%bdé@j épmnadé%)ort&bmsilmpmklmdt@HMﬁmlpd@alcbdeaving
t&PVHQQﬁ@EHHSBeW%M@PH&%@H@%&QOPE@%W'%%TQ@down—

pins of ind shown in figures 5a through Sc or figure 12 (tumbler pin

wagsHA). BOAnAgiteddldes AP figurcl3e), (RE codlpatitiils amiddd to2llc

orwp1R!Allehaede-patiams, fopmed)sidehy side ag the, Mongs€dgesf the s -
plkeef/ blade. Thus, on one half of the key blade there is a code pattern

SRS PO to eSO ShaRh PETIEE So08Y (75D §1% 1530264. and
tiRO0Zen figure 4z20withtwoaconcavitiesrikl) andHl4, and:om thed otkerikalf, the

k th attere rresponds.to _the one shown in_ figure
I R o o e,
prefe Siehva ebad patteen horlS rdther paikoiparalle vodehsattdras fmayof the

dEoopeEieNith, B, tymblers having g different configurationan thedelt, g

and_right half portions thereof. An entire key with a pair of parallel code

Cusahefis Bt e 40 dhser®e position of the key is illustrated in figure 30.

The code pattern shown in figure 4e is similar to the one shown in figure
TS tem ey SBUBRTe e 15 HIE ki GURTET BiboShdn fr T ©°
3 figuren A 2vitepdeg tongke distance between the central axes of
adjacent tumbler pins is about 3.7 to 4.0 mm, and the mutual
distance between neighbouring lugs is 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, correspénding 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

o arenar ey DU
VA TR S
A%»nz\.,l‘ai,é‘sﬂ.w G d B
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“othaz dh Rffigd5akeB, BeagandtiRoFRIGURS IS X YURIAIERSRCIGER

tudinally displaced lugs 210a, 2lla etc. In a normal locking key system, it
would be feasible to use code patterns of a similar kind, su Eéﬁ&ﬁiﬂé /000913
shown in fi- gure 4a with different depths of the concavities 110, 111 (see

20 figures 12 and 13a through 13e).1@ther similar code patterns ark l9se2007
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

in $RAcEQCcade POrEnsfor eachatumbles pinhand,dd {with langituginathe
parallel code 25 patterns on the left and right hand sides of the key bladegb

£he206 WO LIgSRA 2108, 210D, 21dber? 106n 2440, 2M0ckadilely 1127
211e spaced in the lon i,tudinaJr

irection, will cooperate, with different
PetYSER paltErioRiSiRG “30 8RS of t l’e((e:l cl?(?de %%r?énas. ﬁgﬁﬁ';:gﬁ%qf;%sor
ratber6 PG/ SE 2AGGLD.0HE8 bé 3@ xD5- 2007 Nowngtee possibilitibspin
fyarying e neighbouring key cgns AAingRATtigns,of adumplerpig, g
tu %\ﬁﬁ%’ 29 cay #lrér]l}?cgl %%H%o%%n %%%a %ill be described with referenéle to
righguresf TOIILL APsafdaBathrough lie. Herein, "cylindrical" does not 5

necessarily mean "circular-cylindrical" but may include other
cross-sectional configurations than circular, as long as the bod% aggrtq?eis
SO

An epdchvRIyGuidEd F6r redifrbtaPmovahfent™ bpRarts Biid LB
uppeacksant fasts i lorfigireth dhareyisishovin thetend partiof & kgybladd .
102 having a code pattern at its upper edge with two concavities 110,

111 and the corresponding parts of three associated key plugs 203 with
Thethrestdiffesdritdumbiéropins 20651 thavind aliffereni fowerrerids) thefigne
shc;vﬁ'l the epd f tion of the,15:key hiafe.102:pRd fs-turebles pin 2863 &4e

shown in a Side
blade is much thinner. This code pattern may cooperate with
the kind of tumbler pins shown in figure 12 having longi-

tudinally displaced lugs 210a, 21la etc.

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

two or three code portions.
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view, and figure 11 shows the particular code pattern with 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 pmqsgéhmbgy/ 0009 13

contacting portion 20 or lug 210 contacts the corresponding code portion

or concavity 110, the body portion 2064 of the tumbler pin will be 3 0 -05- 2007

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
NOBOrtHheorpé’cﬁﬁ?aRﬁt}]HTlﬁ?iso\fer‘ﬁad%’éﬁ?grh@qﬁn‘?’&é%mm% keHg@Rn-
tat2 alldhavertbesame Kind efugylisdrigalbathvpergon 206a hdrdifferemody

key sensj arts, . Thus, the tumbler pin 206A has two lugs 210a, 211a of
oG S0 QR bt B RANET O at SEE 2loa Too EYRE Shoet”
10axislof tA€ tamBlek Jin tTme next fidnblet pire 2068 hasl mérshmrd, fedoly not
nedQR 2pdy: VE@’a‘H”Qé?%@a‘ygéﬂﬂﬁdﬁcé‘i”ﬂvﬂﬁg tablarpin 2060, e

has a short rear lug 210c and an POT/ SE 2006 10 009 13 15 3 0 -05-
Croge7 BGERIGNGEr, FOMErE UGG P1QRS ThBaTexE hiABIkt Hin 206bCR4s 8 the

bol@pggeat luch21Qd anda-shod forwarddug 24d.d andifinallys thedweblar:
u}p&;in 206E has a very long rear lug 210e and a short forward lug 211e. 5

RE %Ry IS TEBRIENT I RGTe 284 hA8%H0 code portions or

concavities of equal depths, 110A, 111A being rather shallow

c onding 19 the sharter lugs 210a, 211a, 210b, 210c, 211d.and 21|
T SRQNANG Lo, I b k&Y B 62
nog% tu%b er plns?:'?hé%e%/l}ﬁgge 2B 10 h %ronels Alow rear - e. .
hagdichvity A998 BAd beendédpelrt forleipe resisvity 1l B WrhecaaaaRayt 1es
11blade 102G, has @eshallove J88h £ancayity- 1109 and 3 very dese famaldy ey

concavity 1110. The followln% key blade 102D has a deeé) rear concavity
plﬂﬁﬁj%géi¥lth three different tumbler pins 2 ba (having
different lower ends). In figure 10, the end portion of the
key blade 102 and the tumbler pin 206a are shown in a side
view, and figure 11 shows the particular code pattern with 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, 2lla 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 21lb. The
following tumbler pin 206C has a short rear lug 210c and an

AGATIAIMNTY Qe sgmeny
Riaoiebiins snnnt
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shallow forward concavity 111D. Finally, the key blade 102E 15 has a very
deep rear concavity 110E and a shallow forward concavité 11%E. The
respective tumbler pin will permit rotation of the key plug 1

the lock only if it is positioned with it 20 upper end surface at th wgﬁs_ 2007
line flush with the inside sur face of the cylindrical bore 202 (fig. B hese

positions are indicated in figs. 13a (206A), 13b (206A, 206B), 13c (206A,

eve%OGLBdr?gO%GQ)’ ?E;%I‘g%@%;%%%?%.%d ll%ee(%g) 29%%@)?5%3@’ 5‘5‘%&!1 das a

iInes on the' ke e. e twenty-five combinations o rious tumbler

lomging 8B AL HrodgR R0BEIand siffarent kRey HradesuB02A Herorigh, 162Emalkl v,

thét@ﬁm&mﬁ% compinatians cap.Re Ysed inadnasterkey s¥SyifMa short
Accordingly, z{lusmg only tumbler pins of the kinds 30 206A, 206E and
Tomrsed (roP Il six-imbler 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, o ne Jock or,group of locks (having tumbler pins of the E
TG B D00 B G054 e O Sob 18 40 BB RTR SRBonhone
or kegroragrotipes keys esnehlasiepe key 102B (alksbldalledimasteckey”),
i erat u f Vi let. pi f.the ki
e 200R, Sr oG Ky gham s of KEVE such 25 the koY bl
21992 Wil oped Alideks dr GreupsePlbekshdving TRsbIBRY T REKINGSB

ha 2064 20881 206004 codksesdbedattankey 1Q2Cwil hesarye 8srdard

master key which operates all locks in the tem. 10 Another possibilit
co%gﬁyaggo %ﬁ%hﬂHngﬁg%ﬁth%XJ%&gée fggc has a shalfgw, regr

concavity 110C and a very deep forward concavity 111C. The
following key blade 102D has a deep, rear concavity 110D and a
shallow forward concavity 111D. Finally, the key blade 102E

has a very deep rear concavity 110E and a shallow forward

concavity 111E.

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-
teﬁ. Accordingly, by using only tumbler pins of the kinds
2062, 206B and 206C (for all six tumbler positions along the
row with e.g. six tumblers as illustrated in figures 1-3),
certain keyé, with the key blade 1022, will only operate and

open one lock or group of locks (having tumbler pins of the

SEnRIge¢ 0009 13
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206A, 206D and 206E. All keys in such a lock and key system will look

very much alike, with twelve concavities along the upper edgE&'ﬁ/flggkmgg /00 0913

15 blade, as illustrated in figure 3, and it will be virtually impossible for 0 -05- 2007
anybody having access to only one kei%, or a few keys and associateo3

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. 20

. Of course, the possible number of combinations is very high indeed,
klglncgqt%e)a'lsg p%%cs:ff)rféi t ﬁ%’e%ﬁfe%ﬁ??in%% (?fe%?ﬁble}‘l ?hsa\ﬁitlige key

10@8ighdoaring&kyecbntaetirioe poitiy’s) aswnillbepppaient hetovio2k & or

grBEpblsaMogilicationaf g codgpatterp i llusratadin igues;kah, o,
through 13h. In fig. 13f, the locking pin 206A has two short lugs 210a an

20515 MATRLAS R RIS IGHP URES Adig A0 arfR&shdft, Forwvakg Yudplade

102&1dand inctignl 30,1t 3¢ bRs ayverylongsrear lug2ioerandiashetublers
o ffc;i_[gard lug 211e. From these figures it is apparent that the code pattern
0

R kdjbrade 202A2965D 41PT02RT réspEtiGelytBan bR hBAifTY 02C

widdmeibat addwsiillsuppatitiresassociatet letking pirn 286A aRPCTIsk 2006n

th/O 009 %3 3 0-05-2007 17 206D, 206E so as to hold in the same
e gysten

position, Vviz. by cutting away some of the material between the two
tumbler contacting portions 110A, il1A; 110D, 111D; and 110E, 111E;

ArlSEREElYRIks £:9-181009 {ke dottedding in.each-figure. sugh nagdified keygq
5 or key blanks are also covered by the protective scope of the appended
zocﬁﬁimg.q-@&mé%ir,%o%uld be noted that the modifications as per figures

13g and 13h may not give a

All keys in such a lock and key system will look very much
alike, with twelve concavities along 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. 13£f, 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 Z2lle.
From these figures it i1s 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,

AIAEMMET DL
AMENDED) SHEFT
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precise positioning of the tumbler pin in the contacting portions 111D and

111E, as would be preferred. 10 Thus, it would be preferablePgTmMgptagos /0009 13

at least some portion of the concavities 110A, 111A, 111D and 111E ao

as to ensure that a tumbler lug (e.g. any of the lugs 210a, 211a, Zlﬁi, -00- 2007

211e) may be securely positioned in Slch a concavity (e.g. 15i11E).

Furthermore, the key sensing part of the tumbler does not have to be

located at the end portion of the cylindrical body por- tion, byt may be )
206RspsdiFe 3P dira HifigBPLStehiirg 20 TR VTS oM thé hodyhart dst 19
awadusitaied 47 figheesnd b ethiaughd Dwanshfigiestida thisbgle 14bobSuebting

tumblers be he ral kind.discloseg.in the e mentioned.
po%éof)lg’te% 38%,’7 ié'? 3‘5@3{35@%@ ?9?5@167& in he? P;1“(élmreagfp §getlvely'
e. gNidEh)r_lg Si@e_tmbm@lﬁmethisnkiﬁddb shoguaria -fi_gweﬂlanczgiltfi"sed keys
edin gyl é'CQh%%a’BB%e s soowratihe side. ofthe keyslal Ofine

the key plug so as to be mova nd “possible also rotatable) upwards

apPRERAGSWAWAIES in PRMFIERE tHE kepewidviife BR§asingReSidERvde

modPatied ondhe key blader122 with a iggend19 Bxtending dangyeesadly
from the 30 lower end of the body partion 217 of the side tum Ierg;LG. The
PTG RIS AT PeSde RnbIePR A s rBuitBd it TRESES 5P

pofittingnimtd alsideddr (AaEshaven apdrd bbimgorediedriedo a predetermined
position, permitting the side bar POT/ SE 2006 /000 9 13 3 0 -05- 2007
i8 to open the lock as described in the US patents referred to above. As

Tha altenamud théteshovaie trbdide tamblén Watnopkithes Put aome portion

of FERSVeISaL Ipges Juay eagperaie vith 3 ongidindlie so as to ensure
that a tumbler lug (e.g. any of the lugs 210a, 21la, 211d,

21le) may be securely positioned in such a concavity (e.g.
111E).

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 e.g. on a finger extending
transversally from the body part, as illustrated in figures 15
through 19 and figures 1l4a 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 165.
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




10

15

20

25

30

code pattern formed on a shelf at the upper side of a solid b ortign of /
the key blade, e.g. as disclosed in the above mentioned Us@gf 56@05 /00 0913 \
(Widen). 10 As is likewise described in the above-mentioned US patent

5,715,717 (Widen) the key blade 12\§§1as a longitudinal side grooviA.285- 2007
defined by side walls and a bottom wall, the lower side wall being inclined

so as to form an undercut portion of the groove 123. The wave-like code
pattern is formed in the 15 side wall portion 124 deflnlngt%[h Edercu

Lo PBRRNCGRhECSHIPGradse TP e Jisbhify e 1235

abobade 122 only. The location of the finger 219 is schemati- cally illustrated

by the symbol "+". From figures 14a through 14h it will be apparent that

the key blade in this embodiment 20 has two wave-like code patterns, one
As an thd upperbdye portdn sbictie keydhlade iith tenedeitesilithases 1wi th-

outagd @PQHMaQQQiO’ﬂﬁ%QP the-sjde walaition J 24nof engagement Yt
the transverse finger 219 on the Side tumbler 216. 25 In accordance with

CodghdPBrekBRPINVRRABA, 88 iIRistRtd td thE My hERPRguRsos, a7 dndasid

bas@mﬁ@sgﬁngg&i@ylm@w,edew@h twe af TRenkeyicantactisg above
rtlon dist- ributed i n |1u inal direction of the key plug (not
mengﬁ&Nﬁ) 307 é%ﬁ]gk y co @ac%lng portions in the embodiments described

above, the key contacting portions are confined within a limi- t PCT/SE

As %%0%%%&5’ 48390272007 ted region. ala Mutial distancs, being

less than - of the dis- tance between the axes of two adjacent tumblers. 1n

5, Tiguré b, (Ha Aswer fae okeindetside of #Re finger21915 hadd BRdrt Féale
gro'BgeZZP?Ba%ﬁl\é?éWW formard dug 22384 a bottom wall, the lower

side wall being inclined so as to form an undercut portion of
the groove 123. The wave-like code pattern is formed in the
side wall portion 124 defining the undercut portion of the
side groove 123. See also figure l4a illustrating the key
blade 122 only. The location of the finger 219 is schemati-
cally illustrated by the symbol “+”. From figures l4a 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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these two lugs fitting into corresponding code portions or (pgi{cﬁéﬁj%qéiq 000913
and 127, respectively, of the wave-like code pattern 125. 10 In relv,

the tumbler 216 has a transverse finger 219 with a short rear lug 220b

and and a longer lug 221b (although®ot as long as the lug 221a%l}igﬂﬁé 2007
16). In figure 18, both the rear and forward lugs 220c and 221c are 15

short. Basically, the interrelation between the tumbler 216 and the code
ted pastersd25:from aweading slandpoiat) e theysdmesasthen chedffustratedis-

in figures 13a through 13e. 2Q As appears from the fi res 14b through
tancﬁkl%? t |‘§’%%I§si4% & tog Xrﬁ(%dﬁyizt%éﬂ (\?va%/%gglﬁ(%eglaen%%xggqp%%te}n 125
independently of the upper code pattern 110, 111 which is the same in all

In évtvﬂgf%eﬁ%?s glthough, of caurse  that code paitery may, be paried:2% as

r even omitted in case the lock is provided with side tumblers only).
has mnfgucationas Husratklpiraighres Vesmhicush £9KvRdild s helar
theHOssiple. 1adigure {4bnthe side codepatieimdnsiidesdbreseancad- tes

at different levels, in figure 14c, there is one rear %\r/lery dee Eop{ga\éig/ e

CONGRYF fetRatd Shals tohcalfty PR Figuve - ¥4d Hhe pattetn 125 includes

pattwevengdeep concavities, in figure 14e, the code pattern 125e is similar
with a very deep POT/ s 2006 /0009 1 20 30 -05- 2007 mid concavity
as well, in figure 14f, the code pattern 125f includes rear and forward very
In féegpoontivitiebantvabdlar tively deeh sodRmy TREEhehvReRTintAgursith
a shégithete is a shallow rearcongavity; 8 Reiddle deep sopcauiteasd gh not

forward 5 very deep concavity in the pattern 125g and, finally, in figure

as 1BRYh&EolB Patteen 125h idihd saHRead M figure 18

In figure 18, both the rear and forward lugs 220c and 221c are
short.

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 alsoc be possible.

In figure 14b, the side code pattern includes three concavi-
ties at different levels, in figure 1l4c, 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

noaren i~
540 e STMTIN s 5 gy
Atv:‘l«s'ﬁ!D&},i\' :"-::'f,:" o~ sf
LS
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with a rear shallow concavity and a forward very deep concavity. 10 In

figures 20a, 20b and 20c, there is shown a key blade 132 habi{iy/ 6E @606 /0 009 1

sides thereof, a side code pattern 135A and 135B, respectively, and

upper and lower shelf code pattern§ O133A, 133B cut out from uprgji ang
lower shelves of the key blade. Thése side and shelf code patte arlo- 2007

pair-wise 15 identical to each other, so that the key blade can be turned

~_upside down and still operate jn the same_ way,in cogperafi jth the ¢
mid r@@ﬁgé’twet%c?iﬁg%ﬁhjmelﬂs{l A%?%r%%}fgwq;f%idg S %éar% 2%?%%1.%3? 2%
incshow indigs. Adhfiougte t8 orefthdegeneran kindidisciosas th anydtine

. ove mentioned US 20 iden digclosed dn the patent
tlvezf)p\f)liggt%nsc%@é’(%é?og%%%ﬁ\é/\%%%'w%{ggﬁ §02%789¢?Winloc ands i
sha SRW500624-20MANBE), covpetabkaniile 8RhEPBAE Bt te & 2otgrWard

verPHENS 132A:1332, wheraas 3 sewofippes docidng temblersy236.n
cooperates with either one of the shelf code 25 patterns 133@, %338

£igthese Upper oG thRAbRFS 23641 pro- Wife SRR K&Y cohtacthg - 18

w1t ROHIONS=23 Hha23Fw lecatedwart gnenldngitidinab sidevefthedesp the two
key contacting portions 237A, 237B being spaced apart somewhat in the

con tdinal di- rection in accordance with the present invention, as
appears 30 from figure 21. However, as in the previous embodiments, the

In @Q%%Q@%H?}a shoud-hs lessihan N of thesdistanaes pesveas twe?2
nel

ouring tumblers, in this case about half of this distance.

havABordiyIPothl VRS Keledaactify PEERSECSOE RS o130 168
135200721, Rorions 1237 A28 A eihearay DbusBblene afe andermiytterns

R L A S gAY e

blade. These side and shelf code patterns are pair-wise
identical to each other, so that the key blade can be turned
upside down and still operate in the same way in cooperation
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
2374, 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 contaqting
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5 including a key blade 142 having pair-wise identical code patterns

143A, 143B and 144A, 144B, respectively, so that the Ippyi! et dah 009 13

be turned upside down and still cooperate with the upper tum ersfﬁqﬂs_ 2007
247. The latter are arranged in a longitudinal row, where one uppe
tumbler 246 (or a first set 10 of upper tumblers) has a pair of neighbouring
key contacting portions 246A, 246B on the longitudinal right hand side
cooperating wi code pattern 1 W
poré%ﬁeﬁstugn%g%éf Z%U;(l%r %nsztc%% d set (A)}? up%gensbffrg%lserg)g%es%ﬁ gedg}%[vllfth
disheighbbedngrkeyheortavtrid poitons Z4HRCES 2B 7ESGRthelBRgRudihat
left hand side. A corresponding side view of the kev blade 142 and the
tumblers 246,247 is shown in figure 23. The embaqdiment jllustrated in
A fﬁmg@ﬁ?@%mfaﬁ&2§%vmc&}ae§%%ﬁ%f?&%n} bl ésczéé‘,d 23,

inceaeh heing guidegfardimited rofationalyaovemest e.deby mednscofifin
257 (figure 24b omm in respondin ity (nof, s )

Pat&TRting sich @% d%é%ﬁ%’heﬁfﬁ%ler%fgg%ogcﬁa\ée%gt'e v%/ict)hh%q)(sgll ol

keybari30e; Haling trarisvetserings 324s 28e32watc agatlitihg imeoperate

. corresponding. gro alpng t 0 ori aghdumbpler, in a
Wlt%hﬁégr%}gsg%di%%%gyé%%ade 152 (?‘i%ﬁfedg%% h%%[,ea% i:tgs ﬁgéer ed r_e?e';&1
LongirtivdLazbdeqatierness, WierdBRE Lol Borasns & é@fe&h’%ﬁﬁﬂc}}eﬁet
of 2Bfate shesifieally ofiented at an-angle(pieferaily Noy exesedibgtlict ing
relative to a plane at right angle to the ke ,blage 1521)“‘15%613& cause the
porbtRIEpohtifly taftierssé Rithh Egﬁ'&ac ing portions 256&; 2568 to
(cdp MAEDMP D ShiERE PESHeSER006rh0 DIGD k3 2Z43B)05 #hereas

2nd25150 Ito & specif rotaipnal Rositon pEIRINDg4Ng B EE 10 REDers)

is provided with neighbouring key contacting portions 247A,

2478 on the longitudinal left hand side. A corresponding side

view of the 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 corsesponding

tumbler 256 with its key contacting portions 256A, 256B to be

AMENDED SHEET
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In a still further embodiment, illustrated in figures 26a, 26b 5 26¢, 27 and

28, the tumblers 266 in the longitudinal row are guided in REbégeqa00s /0009 13
chambers (not shown) for movement sideways and at right angle relative

to the key blade 162. Each tumbler266 has two neighbouring key g g -05- 2007
contacting portions 266A, 266E each being formed as a conical lug
extending from 10 the end surface of the tumbler 266 towards the key

1oc$éaed;- A Indicated in figures %ééggr?a% tggéﬁége%@gﬁi@&% the

nre a spec
ocated along one oF more (rdpepen ing on‘the lug positions at the ‘end
sideorion sbthermisiee pir)ddngitudinal rows forming 15 the code pattern
together with corresponding recesses 163, 164 in the key blade 162.
These recesses have generally different depths and are located al ng

In 3né ok ol foryRtidFEPPOWEEB s ey ivifl the 20 ¥Bhial ?ugs’of2 6b
2 6cihexassociatesl, tuntlersuhikestisthe g evioushrembodigientd i serhemfihe re

N 266A or 266B_may not reach fully jnto.the correspopdi ss 163,
gulé?i, §6’tt?95888iﬁ%t§r$rlccfr}lﬁf3%%% théé){ %{émsgl as i th]?eégth%%%m gg{cﬁments.
sidalsoyin this ernboilfhéntasvellriheakdyblade ishynkastriechids as&s be

Bach® {%%neg;agbf 4ipside down into the lack 10, all embodimentsidgssriBedt ions

above, t ey contacting por- tions are distributed in the longitudinal
2 668ire & RfBand HavBesRBHoiPEHEEs A6t PoSSBCEiding enGGEMEnD itk T O
enethers0 ngitudinal eodrpatiann of the gsseciatacikey HuokegmModte .

edges can be achieved by making the contacting portions with a rounded

shape, or by bevelled, sloping portions adjacent to the lowermost point of
As dordaetz Téis tsondmallyemmrtaniANMENDEBSHEETIRET /1SE 20081 (be
Lok e 3130002007 23 € VSR LB IR L U RAFOPBNEBAY ot
the end portion of the tumbler pin) longitudinal rows forming

the code pattern together with corresponding recesses 163, 164
in the key blade 162.

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-
+ions 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

AMENDED SHEET
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in the fully inserted position of the key blade, since these ?@ﬁfgﬁ%@?%gﬂ 009 13

portions will engage slidingly with the lon- gitudinal code p
key blade is being inserted 5 into or pulled out from the key slot. As

mentioned above, it is possible that%lly a few or some of the tumble Sﬂ(a-ﬂﬁ- 2007

subset) are provided with two or more key con- tacting portions. 10 Also,
the neighbouring key contacting portions are distributed in the longitudinal

evel rEcion O e key plig.and possibly alse pidanaye, 15.H1° 10N ont ace
Itlum%Fers may be guide f‘orqlrﬁl?e rotational movement, e.g. _as In flgures
in ghthrdogh. ¥9 tnddn figtresg4ai gy R4ehendes. Shelimirtnetatiomns e

con%%ﬁ%%@?)ﬁpgngcwfy ed£.g. by aiding dinsyag ystraied infigures
24a, 24D, 24c, or in some otherway. Especially, in case there are 20
gitpshighudlirdgparatdi coeateriionthe kP Bades the Rothtsf ted
intPckingtumblars236. figues dacdyhb.s20Qa; 21, and 246, 247, figures 223,
22h, 22c, 23, and 266, figures 26a, 26b, 26c, 27, 2B and 276, figure 29,
and 286, 287, figure 30) should be non-rotatably guided, so as to secure
As Aagrepen2t cabperationtbetwesnsthilrbspebive keyl gontattingportgoms of
and_the longitudinal code patter it is u i -
e AT code Lt (RoCShEan] on b Ses of he Koy ey <"
tactelgoot30tthekind illustrated in figures 22a, 22b, 22¢ and 23), co
operating with associated rows of side locking tumblers (not shown)

disposed on either side of the key slot, for magglgrrit,possible to tur the8 ted
Al sgay BRSSPI ABRAThERY tPRIRIEN BHEREF AT P SE5006 7000
in 3243505120041 direction of the key plug and possibly

also sideways.

The locking tumblers may be guided for limited rotational
movement, e.g. as in figures 9 through 19 and in figures Z24a,
24b, 24c and 25. Such limited rotational movement may be
achieved e.g. by guiding fins, as illustrated in figures 24a,
24p, 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, sc 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

AVIENDED SHEET
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transversal finger would have to be located approximately bﬁpﬁ’gdﬁpﬁoy 000913
the body part rather than at the end portion thereof. 5 Ano her example o
a symmetrical key blade, which can be turned upside down, is shown in

figure 29. A row of upper pins 276 gnly two pins are shown) cooperat@s -05- 2007
with an upper edge portion of the key blade 172, whereas two rows of
side tumbler pins 286, 296 are arranged on each side of the key slot (not

£ ranSyIoNn) aaé%cagﬂﬁ@tﬁw@ assecateskside £oggatterns 1y at

specifically shown) . The upper pins each have a rear lug 276A and a
thefarwbﬁrél%@@mmmqﬁsth@%ﬁ*év@%h&ﬁb%ﬁﬁerﬁg %‘h% {RRE R GaeEn
rhebre top edge portion of the key blade 172 is cut out so as to cooperate

with the upper pins 276. The 15 function is the same as in figures 12 and

13a through 13e. The various code patterns described above may be
Anoﬁﬁmbil%ﬁdam@iheeaﬁh atheminamariouslwagy. A liadkexarnplehisshowrein
re_30.illustr. tln a key with ViRg S
e BoriO WG ral ave e S Satlere 165, 18 Sl oinE ™
27 6omesmzsqunmguse adeashelits SeRReEedE Hatiskh 185, ThRSdpF&tee

portade PaHems. 183,18 coroperate Wﬁ@:’f’@@@r‘é%biﬁfwg5 $iN$286, 28Mbler
somewhat similar to the pins 246, 247 shown in ures 22a, 22% 2%20 & q:
ping3 Zxﬁlﬁere%%%%%?déi%a@?%ﬁte‘?ﬂ 285 0Sd5S \}—vﬂﬁ A ©

shotfiof sbewsy. @b ceudisge inuttis epodi gmmmtedceysmade d@2eismapsrabies

Oon en o nte as s and cannat.be turned u 0
(no Itéﬁ”%ﬁ'}g@cﬁ PoSdibte’ [?) have up%% coae patte%r%g 18%9%8%1 \glng gz}r tug

276an6Gna Sidef oode pattény 183 FAINMENDED: SeIBRE V.1 9am. chpedingn s,
anaa-%geo g?)%% %)%Ogtgf‘n at the top edge 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 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,

184 only, and no side code pattern 185.

AENDED SHEET
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The longitudinal code patterns are preferably "wave-like" but™ may= =¥¥* = = =¥~ ~

alternatively have some other configuration as long as they extend in the

longitudinal direction and include code portions at varying levelsor 3 0 -05- 2007

depths. 5 The keys or key blanks acggrding to the invention are charac-
teristic in that they include a longitudinal code pattern hav- ing a number
of code portions generally exceeding the number of associated locking

The YBRIEIS, there Peingiang code partion 4 Ofox eachey capigeling Rerioput

of the tumblers, whether or not these code portions will actually make

may cahlREEpbhTAlY iRS¥RINgMNE KYISAJEIRDPRIBER WHoREver oS

thegheuldehe atdeastone it net nesessailyall) oh the.aeighbbudsgcode
contacting portions of the tumblers that will contact a corre 15 sponding

portdgaHoftfor BFHE BNGRUANEI B5dE PataTn of the key blade. Generally,

the number of key code portions will be equal to the number of key

The SRARCUN PRTTOR O e LumBIess 20 EloWRYETs Iy aReal: cages dhesa -
num%ers may ge S IgFIl Yy dalﬁerent, e.g. 1or t' e up'permost positions on the
terkeybladen whete leng kay bofitactinkopeHibAGH the ERtfePiayern hav-

1ngCRORRIRIR Withan-exemel shallow cade-porijor epdbekey bleslentiiser

also possible to have more code portions on the 25 key than the total _ .
of A&HBEHBF REy LR PEHORS BN tE%eﬁﬁnBré+§%@rt¥é“Fon%ﬂ G E6a8™
forPatirin ofdhe keydlade maybetisposerl tnetheuntieredgeshertivaras
illustrated in figures 1 through, 30 3, qon both ed ortions indicated i
nOtfigﬁf%Sf@,%? gsiag WaiPsf aqf’oln%?tu%?%a ag% vg,%%sg illéé%%tae%i nﬂf?g%%e?igly
insthraughy18her dre poniedthetpast GhthelkaykbladewevsbnetbgAsorehould

be SEMES,TArMadby A fhickst base postion of the key AMENDER:YKEEIring
contacting portions of the tumblers that will contact a corre-

sponding code portion of the longitudinal code pattern of the
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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PCT/SE 2006 /000913 30 -05- 2007 26 blade, such apfi¢ agepgs /0 003 13

disclosed in the above-mentioned US patent 5,640,865 (Widen) or as

shown in figures 20a, 20b, 20c, 21 and 22a, 22b, 22c, 23. 5 A key Wi@@tﬂs_ 2007

a code pattern or having at least ong code pattern already made thereon
may serve as a key blank, the latter being transformed into a finished key
upon cutting at least one further code portion into the key blank.

Accordingly, the appended claims aon,"a key; are injended 10.t0 gaver
bladc%‘rre%%%ﬁdﬁ?g H}X/g b%r}ﬁ(s,gf'hsecc%l“;’/e |ffér€n%%eb§%§%%e final machining of
patentods patle@bintd Welkey bfanie $n shetusintdd ghtprimeats, 4coddc/

51 o&tlci@sagf_ Ign%gggdg@[ code pattern are generally located at one of
three 15'ditferent levels or depths. Of course, the number of such lev els

or depths may be different, including only one or two lev- els or depths or
A x&jargeniuimber ebvartisaklevels ordepthsndviareovesdbeone code

cross-sectioned profile of the key blade may be 20 varied by.those skilled
Patieie é&ﬁﬁéﬁﬁﬂiﬁ@%ﬁri&ﬁ??@&g I&4r ?ﬁg%?uﬁﬁalagrggge?jﬁﬁgt%é s? egof

1atthe-key blegler endédcathionénupper foriosheas ikestratpdin figiieiss at
s illustrated.in figures, 7 and 8,.the key, profile may, cgmprise a relatively

leaﬁmn %%i%:% 610%%%910%@51 ?fié). Qﬁ%w Sich JZ%t% e{ntirely o%‘fset sideways from

Accthelbass. portidre] e2basidne keypbragleor0ar 6A¥NEHSD &8 16 exfhgnded

ro QBlquely. (1028, Jig 8)drom ene lateral sidecoldhepaserartiondd2de ohg
the key blade 102" to the other lateral side thereof. Such emb |me]£1ts of
thetrpiray/s @REKEBRANRE) RilFHSRiIRAL RFSehBs? aﬁ%eﬁ)r%\%a %an :

advantageous lock and key configuration, and will require tumbler pins
rn 242PEd 19 ConActing pTSR!COMeg ke ROMOK: L BALEHA! A #Nehe 1on-
gitudinal code pattern are generally located at one of three
different levels or depths. Of course, the number of such lev-
els or depths may be different, including only one or two lev-

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-
iinear longitudinal grooves on the side of the key blade
and/or a thinner upper portion, as illustrated in figure 4e.
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”7a,
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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outermost lateral side portion of the tumbler pin. Since theyWSMESID NG / U ¥y 3 19 :
SHEET FUI'SELUUb uuU;'a 27 30 -05- 2007 cannot operate
conventional, conical or chisel pointed tumbler pins, such key profiles‘21 e
of a new kind, being protected by the appended claims on a key and U -0
key blank, respectively. 5 The tumbler pins do not have to be biassed by
upper pins 207 and springs 209, as illustrated in figures 1 through 3, but
canﬂg$y§§§$%gp%g$§§$?93g359rQﬁﬂﬂgéﬁe&?ydﬂQQQQf 31BN umblex
cylindrical bore of the housing in some other way. Also, it is possible to
| pinmusesmabtekpinoribies postiofed 10Bkidh et R ArRFbRRCY
the LQBRNROOL SPEEHICAlly, iﬁu%?e%aw ENDER1SHEET-28 ebAIMS1L: A
lock and key system including locks of the kind comprising: - a housing
having a cylindrical bore, - a cylindrical key plug being rotatably journalled
The IRusdidsylipdrsalhorecsaithkey phugeahinges dahditudingldeyrsiosard 7
a number of locking tumhlers in a row alo Iug lﬁ;f lacking,«
and y3p ﬁé?%ﬁngga%'air%ﬁ rﬁg%% in ﬁ%%yﬁ%dﬁggﬁb]%%, F-iat l@gst subset of
may shigl loekingrtethbdersacorpridingka bodpeartidndche idegrat key senshinjate
in RO 0L enNgRgemEntyit apasspciated key, said hosyPat HeGay
mountéd in an associated chamber in said kéy plug for elevational

Alsgovieinérn thefdialong & tAdISRSHS Tn RIAraIIS Wil AR EkiSeP&Hened
axi833qcigled.chamber &ndakeys héhe kil gamprisingt specifically

illustrated).

5 2007
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- a longitudinally extending key blade, which is insertable into said key
slot of the key plug of an associated lock, - said key blade having at least
one longtidunal code pattern , includfhg a number of code portions of
varying depths for engaging with said integral key sensing part of said
CLBeking tumblers and making the key sensing part follow said longitudinal
code parttern, when the key blade of said associated key is being
_inserted into the key slot, characterized in that. - the integral key sensing
L-pdrt oPEcH loeking tumbiersin sdid-Subsétcomprises at least two
1 reighbguring=key: gantasting peortions in the form of projecting plugs being
mutually displaced from each other longitudinally along said key plug axis
" ahd’BEing confinéd r afhain aXimitéd 6 9ra.&GaldrsRance rion r_r; OW if
- Ae digtancebetwe ,ncthe rOQk._r deie of tw-adlaami4iogk-08naF Leldn in
said row, and ¢.r _ 1 wuv4 Key contacting nor! ini being provided- 0.1.th
5% att dgesTor § “dliding rgacent w'osdlo 1 (il cbce PazeftisFRY @
1 cas;c.cgatedh F eltg whenazne |, isWind lnishetea @¢-) 1said key stounshedr s

1,]u_tﬁib(%;_- of cg:lierng I, nr.=; it.]§aid ;gﬁn.ﬁpJEQ r? ]CQ%evtern’L?f\s id lg]aL\l
Hkey clirt'sp”nd ¥ 7 is” numberof 1efg 4ai?. .n T spaced’key cont adit rag” "¢

agquartionsrothe tkin )1d1tal's in saichron, @nd Iolean. ono But non

n,ecefsarily all of sa-a kay oontonliig.:) 1.s.i aona of each Ic( >1c Ino)lc : r
-~ at, Leadl a subset ol =3 1ToOCKkIing

; Bse : NG cumblers comprising a
said 1..,.,F7 :ta__ -r,gagi ng With 2 :0¢ HO ny one prisiny
body part and an integral key sensing part for
engagement with an associated key , said body part being

mounted in an assoclated chamber in said key plug for

elevational movement therein along a tumbler axis in

parallel with an axis of said associated chamber, and

a longitudinally extending key Lade which is
insertable Iintoe sald key slot of the key plug of an
associated lock,

sald key blade having at least one longitudinal code

.

pattern , including a number of code portions of varving
depths for engaging with said integral key sensing part

of sald 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,

characterilzeddin that

- the integral key sensing part of each locking tumbler
in said subselt comprises at least two neighbouring key
contacting portions 1in the form of projecting lugs being

mutually displaced from each other longitudinally along

said key plug axis and being confined within a limited



tsu.lor_of said assoo u.aae.l. key upon _.allyverr _' ngWe eiinto

said ke’, -., an A c ,tinder _0Oc: and key s star defined in claim i, t.r;_s irc

at .east a :ire k Dud ,a. second loco,2P} r FIE ~'~~ercnL 5rom each

cune-, ;?no ai least a firs: I-nn, , )cwordkeywrlina7e _kwne.1llarr
Tq9fror c- Frier, Saidl firstact 000:FaC-e ngless tharrthéitote | ba:poLlthe
aLocks aicid the,¢.a-ord-key-ap, Latin moredow: has, thie firstkey, .y 16
~ wherein looth 1 said. first and .anj revs have a s it_Mer of code ps1t0l.s -
CyWhiclr W1 e radcd- Conkael Kindhé 005t Epordidteon'aot _ne WorAo: 1ng
pditianTle,assog, 2 el 10A niyn fait., ot GiOR.Jrwar "y ner_..on i ff; o

c. f2spective key so, as to tile, resleculve lock 0, DO&S. ?°-. cv_ nder act
S Kind-EOmprofad str n IRg S LIFEL® _caboreden?l .FIdvPAtLen of
abeingsdaiv ndd-HEd insaid v d-a o2 KO 24 saidkey rlus favindo; L -

a ttO__..al1l 30 nM7 ] numG,c;i ckinc a-rr _ers n row a:l na a key plug we
$218075Y 519k Ine Kwv 1rllaga_a. _at ,on iniSi_nd_: . bore, - leas
- Ct507 OhMWAC)ECHIde thilnths €OTIn_ Nk alOidfpart @terk intode

Y%al. key se,_. 1C C)YCC or nnsa ,111150-w -, d orlg Ir...7.7, .,..dam
PO0YE B ate] I FEIAL THICpR Be in CE. CfUR) T at1iiE5'E < a'cCc e
nechamberA S<3(y: 1udCafo v lemcad- Oref@l darMarit £)aCEb r-ngns
. vermer aixj\_sce%rgfljt.iﬂi»heﬂ%igyoj said 5016). . )a ra70__.o.e Ad - An

irtogral ey rsLfC JO'F'C, each € gf" = TO%W, and

- at least one but not necessarily all of said key

Y
contacting portions of each locking tumbler in said
subset actually engaging with & corresponding code

portion of saild associated key upon fully inserting the

im i,

which

t key

and a second key 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 corresponding 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

- & housing having a cylindrical bore ,

being rotatably “Journalled in

sald key plug having a
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- the integral key sensing part of each locking tumbler

in sald subset comprises at least two nelghbouring key

1\/

contacting portions being mutually displaced from each
other longitudinally along said key plug axis and being

5
4

confined within a limited recgion at a mutual distance

not exceeding 77 of the distance between the central axes
of diacent locking tumblers in said row, and each
sucl tacting portion being adapted to engage with

said longitudinal code pattern of salid assoclated 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 corresponding code portion of @ saild
longitudinal code pattern of said key upon
fully inserting the latter into said key slot.

4. B cylinder lock as defined in claim 3, wherein sald
projecting lugs are displaced Ifrom each other also

gsideways relative to saild key plug axis.
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8. A cylinder lock as defined in claim 7

body part is guided for limited rotational movement, said

projecting lugs being adapted for possible sliding
engagement with a longitudinal code pattern disposed on

at least one side of an assoclated kevy.

S, A c¢cvlinder lock as ined 1n claim &, the
body part is non-rotatably guided.

10, A c¢cylinder lock as defined in of -9,
wherein said p ecting lugs extend an end portion
of said locking tumble

12 A cvlinder lock as in <claim 3, wherein salid

locking tumbler with saild projecting lugs 1s oriented so

as to be movable at right angle to a central plane of

I R P ¥ o
sala key siot.

12. A c¢vlinder lock as definec 1n claim 11,
projecting lugs  are located at levels 1
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m.UC1Ca c. =sC ci --_='m, aa_~h other alo-, key : Las x-.: ¢l 0. _ 11 q
11w TV a jln FS 'CC ociwia afy. 1.alsainge exceegn= 30,330,
.U_. a'Aa-. e b. Ftc een the central axes of w c;<cen:'laing. amb Crs
LuipssEld row! - {6, - dlil=a0'e oronog. . O <L each b..ir2Provided 1 e
.- With smooth _ .lo ,-s for possible sl_ ding o. covemern NO, va'd onn't
~2ir_tl.codepatt _nc--'sa-'‘Q ca_Edlocy, Lou-at1b_ It not
necessarily all of those key CO -]or M -being an._wL=.d to engage w_
__-acmp f,0r of said 1. ongitud: 1.8l 0" C 78CC.Led Lo fud 7, o ¢
|ns 'T_ieqL"re (ec: into said. toy clot. key c_mp:ising M. -alL ong
nef grfioarViextehting a66V-Brade A1, Hjr m Sertabintord kéy slotlin a <25t
clotatable key rug of agdr. A aeodlack wi Zla number udiksy Ol or
‘al'bje::s arranged inarowaloncthec x _;<va.i_,-the key blade
Sl ed 8387, C)'li4-1lc.aa_'O0e pattern forur ,ago 11 alnt VA n xnv
of at leapt o subsetr., _.a.r.. ICor.n.a.utaam.=-sinsF]d_cow,ch

a_1 arlz.on 1 1 %&a] said loncif 1.] nal -or- nafmr~-(,-,f. .
15.7A Tylinder as defined in claim 14, wherein said

neighbouring key contacting portions also comprise at

ot

least two projecting lugs located on an opposite

longitudinal siae of
16. A cylinder lock as defined in claim 15, wherein said
neighbouring key contacting portions comprise at least
two proiecting lugs on each longitudinal side of said key
slot.

o e

17, 2 locking tumbler in a cylinder

lock having a key

plug which is rotatably fournalled in a cylindrical bore

o s - 1 g e ] Y o e . - fag N P e PR T -
of said lock and having a number of locking tumblers
arranged in a row along the plug axis, said locking

A

tumbler comprising & body part and an integral key

sensing part adapted to engage with a longitudinal code

pattern of an associated key,
charaacter iz edin that
said integral key sensing part of said locking tumbler

is provided with at least two nelghbouring key contacting

portions being mutually displaced from each other

ly along said key plug axis and being
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c J%?% gh o8 nx%a' m J@@ Wg%rem 8,0 rmtgahn@ J NNl @Sc udinal pattern

of sald assoclated key upon fully inserting the latter
into said key slot.

18. A key comprising

-~ a longitudinally extending key Dblade , which 1is

insertable into a key slot in a rotatable kev plug of an
associated lock with a number of locking tumblers

P

pLug,

O
1y
n
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o

arranged in a row along the axis
- the key Dblade having at least one longitudinal code
pattern for engagement with a key sensing part of at

i e PO I P T P, S 1 R S
least of subset of said LOCKING Tumplers o Sald XYrow, ¢ n

- sald longiltudinal code pattern includes a number of

code portions of wvarying depths for possible engagement

9

with a corresponding one of at east

U\

contacting portions, being provided on each key sensing

part of salid locking tumblers in said subset and being

b 3 B 1 - - b o
mutually displaced from each other longitudinally along
N T <y s P 1 o PR PO PO SR P O Lo oy . 1
Sald Key pilug axis, wnen the ke VooLade 18 b@lf‘z@ inserted

into said key slot

~ said number of code portions corresponding to the

. Y o - A H I . S e o oy e s 1 <5 e 2 . e .
numober oOF LOongi L,i,;.@,,i..,l’id.}..iy spaced Key contacting portions

of the locking tumblers in sald subset, and
~ the code portions of sald longitudinal code pattern

being formed so that at least one but not necessarily a

of said neighbouring key contacting portions will

a corresponding code portion of
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extending longitudinally in yar liel and adijacent to each

other on said longitudinal edge portion of said key

blade.

21. A key as defined in claim 18, wherein a longitudinal

code pattern 1s disposed on at least one side portion o
sald key blade
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22 . A key as define in  claim 21, wherein  the
longitudinal code pattern is disposed on a shelf surface
at sald side portion.

23. A key as defined in claim 21, wherein a wave-like

code pattern is disposed in a longitudinal groove in said

as defined in claim 18, wherein the
code pattern comprises tumbler contacting
eing distributed longitudinally into groups of

umbler contacting portions, each such group

least two tumbler contacting portions at
least one Dbut not necessarily all of said neighbouring
tumbler contacting portions being located so as to
actually make contact with a corresponding key contacting

portion of an as-

"
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bé@%% defined at right angle to the longitudinal

direction of the key.

27. A key as defined in claim 24, wherein said
nelghbouring tumbler contacting portions comprise a mid

portion and two adjoining portions on each longitudinal
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side of said mid portion.
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adljoining porcions re Locatteda On Lne same vertvilal

level or depth, the vertical dimension being oriented at

right angle to the longitudinal direction of the key.
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longitudinal edge portion 1s thinner than a base portion

of the key blade.
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31. A key as defined in claim 30, wherein said thinner
1 D ode oy el e o X e b g M P Y o N A T v
longitudinal edge portion 1s entirely offset sideways

relative to said base portion.



asrefinedndryor'ofGhepLevsons>....... 3rl 6.y~slrlias_
.ned. an o \li. - ~s fz the ke.V flace zgcludss ,a'0i _{ idi.aleda." oo orl.
c-n0; affse *'.te , nC aelig...rin7 e dir: C ) iscoltni UskaL C1.0.

id thinner

to extend

TN

portion.

34, A key as defined in claim 19, wherein sald code
pattern at said longitudinal edge portion of the key

blade comprises cuts oriented at di

erent dh(} es

relative to a plane oriented perpendicularly to the key

permit the forming of a code pattern into the key blade

E",Us

s defined in any one of the previous claims.




