; ae3ea" H6~T@EWD 03/ 01-~-498 PCT/ GB02/ 02806 | MPROVED KEY AND LOCK Thi s
invention relates to a key for a cylinder |ock, such as a pin tunbler

cyl i nder WOROEHE8 al so to the conmbination of the key and iRGE/GBRHEBMt ed

| ock, the lock per se and a blank .for the key. An object of the invention
is to provide a key for use with a cylinder |ock incorporating inproved

security. Accorgi present invention there is provided a key for a
cyl i nder | ock, Jﬂ%@@“@%&ﬂmmn sing a shank, a bow at H’W”wmmwmwmge shank, a
tip at the opp of 't he shank, thq_shank havi

| ongi t udi nal edge SA%%4ces defining between themthe deptieisef the shank

one of said |ongitudinal edge surfaces having bitting and term nating at
-sai d opposite end in a sl opi { idtip, and the depth
of the shank neasured fron1sZﬂgﬁggﬁgﬁfqgﬁgf?ﬁ@?ﬁ%*ﬁggge surface being
reduced by said other |ongitudinal edge surface being relieved fromsaid
‘tipin a direction towards said bow, the relief being less at said tip than
at a recess ThisRASEIIIVEAES t@falé%'ﬂ)r_td %flhﬂié@’l@cﬁc,tﬁh%w B tunfslept 1 on, 1N
use, of a blocking elenment of the“cylinder |ock, and being no | ess than at
said tip forcydimdepidek and alsoab thelcorfbibationeenthchieey snd its agsutidtbe 1o¢ko.
According to a further aspect of the invention, there is provided in

conbi nat i on thedgtk paese hod ik Hlank fior thebkeyy, a cylinder rotatably nmounted in
the body, a key slot in the cylinder for receiving a key, a plurality of
radi ally extending pins nmounted in radial bores in the cylinder and aligned
bores in the, bo t .ns bei ng bi ased towards the y. sl.ot ach pin

bei ng split ‘?‘ﬂtoggéa\%%gf%‘f vy &/PE%&@F&%%@QQ&U%Wﬁfs?waﬁgﬁfi ons so
that the cylj G - when the interfaces between the pin
portions ar e‘h?%“ﬁ%’r%@% %@pﬁn&gégireﬁcggﬁ%f an appropriate key to coincide with
the surface of the cylinder, and a bl ocking elenent projecting fromthe
body into the key slot across said cylinder surface, and a key for the

| ock, the kefceordig o the prestrtnkvertidivthere iopeovdded afkeyhfeor aheyiinden tip at

t he opposite end of the shank, the shank having two spaced | ongitudi nal
edge surf acdockiethienkegycompwsing a Khank, rrebowmt lonefendnef theashiank padipodt thai d

| ongi t udi nal edge surfaces ha},/ign bitting, .for correctly poving said pins
so that sai copppsierendf theishankethg shankhaving twe spasedsgpgitugmahedge and

t i nat i t i d | { i i f t endi t id

tip, and t ReEBeR dSTRBRGDERURR etk et BRASFUTET KBF oM fudi nal edge
; bei cod . e . . y

fglri 2\Sgd felr 21%’111 gcpc" 5 Sag%ga ?‘%ec% iu(%%%ﬁ owg;hgign%al g E@ﬁé{{%@&? (lsgel neq n

|l ess at sai dintd Bloph@ s@iface éReR8mg 18 AROERI ahd e depthf ofShedhhhl towards the
bow, into which said bl ocking el ement noves, in use, and being no | ess than

at said tip measued fooresaidbdbtlendongitidindl ddgomrfaceHreing ceducedrisy sdid ti p.
The invention will now be described, by way of exanple, with reference to
t he acconpangthey lengitudioal edge swnfach:bemgytelievedifsom saihgiptindi digectionie

ti | vi f | i nd | Of ith key ., . .
sectional vl &)V\\a/va(%ds %aicdy bclng, ﬁmre re?ﬁa% b\émmg leSs a? Xald tip than at a recess disposed

inwards of said tip towards the bow for reception, in use, of a blocking

element of the cylinder lock, and being no less than at said tip for any other

of such relief between the recess and the tip.

According to a further aspect of the invention, there is provided in
combination a cylinder lock having a body, a cylinder rotatably mounted in
the body, a key slot in the cylinder for receiving a key, a plurality of radially
extending pins mounted in radial bores in the cylinder and aligned bores in

the body, the pins being biased towards the key slot, each pin being split into



i nserted therein, in accordance with the present invention, and Figure 2 is
a sectional viewon the line 2-2 of Figure 1. Figure 1 shows a generally
convent i SHAO3PYHM of pin tunmbl er cylinder | ock conprisingP&T 103896 havi ng
a circular section bore 11 therethrough. WO 03/A d. 198 -3 PCT/ GB02/ 02806
Rotatably fitted in the bore 11 is a plug or cylinder 12 which, at its
front end, has an enlarged flange to limt its insertion into the bore I1.
At its opposite end, the cylinder is formed with nmeans (not shown) for
retaining it in the body, there also beipg a connecting bar or the |ike
projecting fromthe end of the cylinder In the normal manner to operate a

| atch or equivalent. The cylinder 12 has a key slot 13 fornmed therethrough,
‘this being i [ : i: r ] r@hity of

rad; al dr i1 P AETEY peRioRo Blar M cPliter Ol B turnbh b Wl e, 1Y o ¢ ne
cylinder. | mnfeffaces beerd the @i popioy areh@ady biyntleinseriieaofhaar es 14 are

*aligned with corresponding radial bores 15 spaced longitudinally in the
body, the bappsopriatediydoicointide sitlc thersmiacatofothewiylindeneartioa bockdng as
shown in Figure 1. The cylinder is normally secured fromrotation in the
?ﬁdy bly_ nganbem;ntaprgwfmﬁmf@on?ﬁhﬁ@@ygngpﬁml?%y fl@p@egcwg saldmzlizndeﬂ iggt h of
e cylinder. Figure,1 shg or eac et of aligned, boyres an
tvio- par t pi AUTACESAG B KEV T 40e lncko (e HEY campisit o\ Hakked BPM Wdhe Sl an
associ at ed Lyvery Din 1 SQCH Iasl I} ﬁgggr ssion
aﬁ_r: ntg ! t8 [ (r&t %S%%H{j].a éﬂ@%gﬁ%gﬁi;ﬁﬁsigpﬁﬁ% %@gﬁs?‘%ﬁfﬂﬁeﬁﬁv _sver ID: n,
ilst its : ﬁrﬂn e &Sthks we
known, the %ngdng)ﬁg%ﬁ?ﬁ@ggggiéﬁgs |8€és suc gs toé?%rce gg%ﬁé@/\lo parbt pin

i nwar ds wheRghamlerénd 6f Mdﬂéﬁ%itﬁdihﬂpe sﬁ'fﬁesllﬁvhi‘@bifﬁhgyfdr%rmmmdat ed

pinis forced to bear against the end of the drilling 14 in the |Iock
cyli nder, amdovingtshidpimsssot thahsaidsintesfaces apamtide ity thei surface ofaaidss t he
interface between the outer surface of the cylinder and the inner surface
of the bor e cylindey,tandaterminating atsaid pppesite/end) imasleping isurfase exteading n t his

to said tip, and the depth of the shank measured from said other longitudinal
edge surface being reduced by said other longitudinal edge surface being
relieved from said tip in a direction towards said bow, the relief being less at
said tip than at a recess, disposed inwards ofv said tip towards the bow, into
which said blocking element moves, in use, and being no less than at said tip

for any other of such relief between the recess and the tip.

The invention will now be described, by way of example, with reference to

the accompanying drawings, in which:

Figure 1 is a longitudinal side sectional view of a cylinder lock with a key

inserted therein, in accordance with the present invention, and
Figure 2 is a sectional view on the line 2-2 of Figure 1.

Figure 1 shows a generally conventional form of pin tumbler cylinder lock

comprising a body 10 having a circular section bore 11 therethrough.



WO 03/ O1-4-498 -4 PCT/ GB02/ 02806 manner, rotation of the cylinder in the
body is prevented. Wen the correct key 21 is however inserted into the key
slot 13, WRMIHP¥ ngs 19 in the (upper) |ongitudinal edge RVEBEPO2% of the
shank 20 of the key cause the different | ength accomnmpdated pins all to
nove to the position shown in Figure 1 where the interface between these
pins and their associated driver pins exactly coincides with the interface
bet ween the exterior surface of the cylinder and the inner surface of the
bore 11 so that by turning the key the gglinder can be rotated in its |ock
body. It can be seen that the key has a bow 22 from whi ch the shank 20
extends, the leading free end of the shank having a sloping surface 23

Sirface o RAEOLAGHERTIHE bROEL i pred By Db, F Bilct A Hinfha £Co°

hem spheric I f Eﬁfq?\dﬁ L1061 asy:t:he LS
“inserted so%gg a@‘(’)@{l?%éﬁt e gq%ilﬁgﬁgﬁsgﬁl?o a O\E/v&ﬁ}ﬁo‘)&lenfsslér '?\ltoltr% %"?ﬁ%éh% key.
As shown i neggs Bedcylin®s is Fofth€d kAthlmebhe (KR)shoWh) TaY eedinif@ it i@l thet op 24
whi ch engages against a front surface of the cylinder when The key is
proper |y fulbody| deretalsh béingen eonesting lbar airshe bike projecting drorm fthe ke off thi s
arrangenent could be formed without such a stop contacting the front
surface of the cglinderdiar the miogmad anargier i operaie @rlaichrorgequivalent.r om t he
conventional pin tunbler lock in having a ' blocking elenent 25 which,
when no key is inserted in the lock, is positioned across the interface

bet th ter. f th l4 nd d t i . f f the b

15 1 the bodlp G B ) BYRLEN Rie (It Bis BEEET &' speci a1y
dapted t h@ﬁhﬁ L I P 0g el L : : he k i
?nggrte ed ion{% ST he ﬁgégﬁhﬁggﬁl@u?ﬁg&ﬁ %E’s%tr%#@%m{}ﬁ%ﬂ%% #%gwggol}net hgy o
bore 11 and yores 18RpaSEd fialifEméCaong tMOIENBHY &f ERScylindde]/ GB02/ 02806 As

can be seen fromFigures | and 2, the element 25 is,”in this exanple, in
the formof a spherical elenent, such as a ball-bearing. Wth the lock in
the orientation shown in the Figures, part of the inner surface of the bore
11 in the bdaythedlackedbpesitioniofithe gxlindesprtbeseckores ddeare abignedwith posi ti on

e
ther . L1 *4idg o SE! S RuABRR My e o RS W, IR
pin and, as é&’éﬂéﬂ&eg?%{gsi?gélgﬁggcu&g‘frd}ﬁ%’oidt% faf thE.fb%dgel%fﬁﬁ:ané"bfﬁ st)%/ﬁ} tably

adapt ed key, sald Innernost pin in rection a rom

the front ofoftpias lafdlspridips abpité@hlong theilenglbfdthbeytihdany Fagetl ghibvaet ween
the front of the |ock and said i nnernost pin. As shown in the Figures, the
radi al posi tfooreach sehef akgmskbores ddcind hiita two-partipin tih éhesform of ane as t he
bores 14, so that with the | ower part of the ball-bearing received in the
recess 26, tafsopunedaiad pinl6iindhe sylinderandan gpsciated drivep pithd/kagd anot 13

which is also in sane pl.ane as sai.d bores 14 hi,s arrangenent. bei ng
best shown | #spPigtsicb Mg fulpRoqtRpre St ABeine: o innd .| BRE SRRaRe

bal | - bearin Is nar j t osite
si des of thgsq\?g{fe g‘!fhcsf? %ggﬁgg%&%g&ct@@m%@ tlfgs%t@%%%ﬁr%ag&eée? %2[518%‘1"@%261” ng
in its positdgsesti@bdre 1oves out of the body, as will be described, and

al so, if necessary, inits 'rest' position where it is across the interface
bet ween the cylinder and the body. In the enbodinment illustrated the bore
14 receiving the accomodated pin in the cylinder is extended conpared to

t he ot her boAeds welislnewn; the biasing ofdheispsiags éisuch ahte foree aadh tworpart

hem spherical, end of the acconmmodajed, pinh ~ 6 is _spring lgaded via its
. associ at ed &Waﬁﬂwgtﬁn f@%@é&é{(@mﬂm%él&hﬁg NAEmaldy 816 t as shown in

Figures | ang &-300850d" 018 il PrREa36 DeRPh YRR MIZn@df AidHrinng1% A1 — 498
lock cylinder, and in this position its associated driver pin lies across the
interface between the outer surface of the cylinder and the inner surface of

the bore 11. With all the driver pins lying across the interface in this



-6 PCT/ GB02/ 02806 and the body. Wth this arrangenent the driver pin 27
woul d be extended as shown to ensure that with the pin |6 engaging the

bal | - bear W30t 488 ext ended | ength driver pin is across thePQuiEBe02806
interface between the cylinder and the body. Wth this arrangenent the

bal | -bearing would initially be inserted, on assenbly, down fromthe top of
the body through the bore 14 so that it is received into the recess 26 as
shown in Figures 1 and 2, with the accomobdated pin 16, extended driver pin
27 and spring 18 being thereafter insertgg t hrough the bores 14 and 15 in

t he normal manner for a conventional pin tunbler |ock. A key of this
invention differs froma conventional flat key for operating a pin tunbler

opposi te | orePt iR 8 i oot R BBieRetell Wik WEieo ¥, oco
of the shanky@p)yiienewever fHseHEs Intb HE%k ,slbt513,eﬂhie‘1ﬁﬁg1g]92193#% trlﬁ\r,@?g 1)

‘rearwardly frodmthe tip 23a to define a rfecess 30 to w %tion of
t he whol e of longitudiniab efige suthee 28 tof 2he whaik 20of ey kep chiseetieadiffepehtt ur ned,
as will be described. Since the depth of the key is defined between
surfaces 28 lengtlPécconunedatetlipins alj tofmavestostherpositimhusleswi tis Higytenl As shown
in the draw ngs, the cutting away in this erbodinent is such as to forma
strai ght | onyibetrdthednteréage basweei shese nins and dhele associateddsiven ping 23a to

the recess 30 hi s.surface .31 heing parallel to sai.d ed surface 29. The
recess 30 itSHAHYEINCIARS With alpb&fpﬁﬁ\g{e%mq BHeHor ﬁﬂgﬁﬁ? Qﬁﬂfene surface
31 extends, funther kght f ot 4 i m t he
portion 32 t(a;yrlﬁ.hereaggetﬂgM%%&%Qﬁﬁét@ggé}grioaﬂ(}:lgpgg%%@ﬁngrﬂgé Egﬁbh@eg sai d
surface 29. fgindericad B dielSngisAodk %az. {10 Rah Yeeeen %Qat%b%%}dsrh‘h"ﬁéﬂs of
the depth of the shank to a greater exteht than the renai nder”of the
relief, i.e. 22 foomartiichnhe shaslv20 ektepis] tiee lead@psiré® ehd of the skadk havid®
03/01-1.198 PCT/ GB02/02806 As can be seen fromthe drawi ngs, the relref at
the end of taaldping sifate 23 fexbaxling forveardhys from thedfinali bitting & theapberent ,
across the whole of the wdth of the flat_key. It can thus be seen that the

recess provi ngiwdinad edee surface to pdip 23mdhistie 23p andthen she syrface23 of t he
cylinder for reception of.the whole of the ball-pearing sp.that,.as will be
Goscr bed. | hEARE I bamisnBEriFt lofed suktise Btieach Seomthotud Bt ast | he
body, and cl Lhe : Ce . Qrr key is
inserted int g?e{]ﬁéy 180@56%%%&? E‘?E@éﬂ Ekltseg(\%ppﬁ 1@%%}%@?{;92@&@% og’gthe
previously nREy ! Aechovin ¢ Bheitdd Fskesein fe @ﬂ'léjk&@cﬂi axvélad eapyrRese al ong
the lower inner surface of the bore 11 for use wt’h an associ ated adapt ed
key where the4rehickfenghgesidgaiigtya frohesuifaceudf thel eylindyr Wwhem thekefyriee end of
the key so that the recess 30 is positioned axially in line with the recess
26 when the pegperly fully insertedr tRoweyern asewilbalso benmentionedethp Keyafdhing wer e
positioned further fron1t2§&f ont of, the |ock, the recesstﬁo woul d ﬁged to
be positi oneArT3BEFBENG ¢l formedew Qu $tQp eogtacking the frontsurfagei vel y
t he shank of %ﬁ%’é@%ﬁ uld need to be of longer length. Alternatively if
the ball - beaP dQ%ositioned nearer the front of the |ock, for exanple
inline with the mddle two-part pin, then the relief fromthe end of the
key woul d need to extend further towards the bow than that shown so as to
posi tion theThedesk of¢hisinlénfondiffert fromahé copvsntivhabpirsimblet dedkeirt wopar t
pin. As the innernost spring |oaded pin is arranged to engage the ball 25 ,
the tip of thavingys 'Blesking' bleraent &5gwhichy wieert no key jipinsertedtingbe lodk, €s pi n
and the ball, so that it causes themto separate and |ift the pin along
surface 23 aposhiong@pcrassithe ipterfase b@@ﬂeemﬁ@ QHen surfzcs olethesylinder apd; ef

can be of any, shape, but 3/ 01-4. 198 PCT/ (B02/ 02806 .gq .has o have a
- Focess whi onthg HHRE suptibe of fie,bpRo1T &1 M5 b3y 1fic A% Bl PeotehEFiOER: 1 ow ¢ he
ball to nove . . hQC I W e i ment
illustrated, Iﬁgﬂgﬂér gzgcelﬁ,%sn%p%l&sal@h@a?)? etr? @g‘?‘&e@isr@’%ﬁ%‘?ge@%&w‘ﬁ‘% lﬁgggock
all the driv ' r [ e i nder
and the body i 1or T N BE ey, KnkHIRe ko (RE R5qICARY Rithis othul 161
bet ween the ciy¢ cyldederaiirnt the thoreyl lagnd ttawroperatimge s lmgkes. Clearly the
ball -bearing will prevent full insertion of a standard key, i.e. one with
no relief at its end, and also a key having a relieved end, but where the
relief is insufficient to allow passage of the relieved end over the
bal | - bearing, or where the key tip is not positioned to lift the pin from
the ball-bearing. If the relief is sufficient to allow passage of the
relieved end over the ball-bearing and the key pin is correctly positioned,
then full insertion is possible. However unless the relief includes a
‘deeper' part, rotation by the key of the cylinder is prevented by the

o "




WO 03/ 01e98 PCT/ GB02/ 02806 _g_ equivalent stop is provided adjacent the
bow, it can be arranged that the surface portion 33 acts as a stop by
engagi ng YO BOH48 agai nst the ball-bearing in its bl ocki ngPGRIEBE¥@AGs hown
in Figure 1. In either event, when the key has been correctly inserted and
turned, the angul ar novenent of the cylinder together with the shape of the
ball -bearing will be such as to produce side pressure to drive the

bal | -bearing to nove upwardly, as viewed in Figures | and 2, out of its
recess 26 so as to be fully received in the recess 30 fornmed by the
surfaces 32 and 33. Once the ballbearing™s fully received in the recess
30, continued rotation of the key causes angul ar novenent of the cylinder

inits bore 11 relative to the body 1 as,to alJow noryml operation of
the | ock. B8R tArSekh im FiguRet Y an 2a dng fisnderd s MRS exREBIE oy, “and
t hus the cyli [ i te di ' i r - ing to
‘a position ﬁg&g@t&a%%\&%g%%ég%@f F@El{lgpgwle%%ﬁﬁg{g ﬁwn&ﬁ?é@@ggelgls 6 and
thus agai n t&riéNt@6én SRERR!inGRe Figares] gﬁﬁrdfﬁtﬁé lisndredurtaceb e torPAgdnkey. As
described, once the key is rempvéd the innernost accommpdated pin 16 is

bi ased down thettdyhH) efdrmeglowitha pait-spheatiedl, rettss 29, catki posittbieent can be
of any alternative suitable formand could be spring biased in a direction
t owar ds t he diamestieally oppesedoio, exdmapiallywlignadhwith; ihe mesmostspimwt the Fi gure
1, the spring 18 ul e.arranged.to be _stronger than the biasing spring
on the bl ockPlﬁgtuB'lc[g% o é-c dhe Rin furkpest Srasmdhe %zoytp?th%r%ﬁkn\yﬁexen | ace
when no key is inserted in the.l gck. en,the key.is then i. rted and this
end i 11 ok 1sREERE o RpouR inkithrg 1 H3wEvent 1 Aok AretnlAtial B ™ e o
the relieve b OB, Af: : . - K S ] r.t.ed Al
(e r el evedrdiacd 305 Bhghdeplly i e KE¥3H dUIFiSGeh ol FB 0T i
recess 30 i npegeaditdaciré ?bsitiﬁﬁcdff e HetessWnfith & @hﬁaﬁlyrﬁag%&ty,tdbﬁld HO
03/ 01e98 PCT/ GB02/ 02806 - 10 bl ocki ng el enent woul d be whol Iy réceived in
the key pri obeyondcsaidrimeermeost poi i helirestiohiawnayt frenette front ehtlwl Yoekpet i ve
arrangenent the bl ocking el enent could be of reduced width so that

accor di ngl y alternetivelyfit chulddbs ahawypasitiopdetweenr thalfraot of sha loskvand saidi dt h.

Couf 4 e 151 Haeehodkii s how R o e SR e S0 4 P e i |

ti ite.sid As | ai [ f | ocKki I t
Gocs ot " pr cuuikthzh i isaRine SHme Bt B theo S ta; ofar bl R ROW! gt ™"
| ncorrect ﬁiéaiﬁlﬁi-pezi(rh‘f@eceé@c% irpﬁﬁrx%céésez& G U1 btaﬁ—lgéatrifrfg
particular key profile To add to eir security. e present 1 nvention

i ntroduces _apﬁgé‘ﬁ@ ihtd theekeUdlbt 18 viieh ii$ 8lsefintthe sk plnd at Bt aststedl4,
neeting a fixed ward, the action is dynamc in that the nenber noves and
requi res a cthis ayrangemeptabeingubest shiewn iniFigutes2 k dJowevesGf G8quited,sfor 17
CLAI M5 PCT/ GB02/028U6 1. A keébf or a cylinder |ock, the key conprising a

shank, a bowexamplecifaniarger balk-bearipg wege used.afesperitvsplodearipartsf &e t he

shank, the shank,having two spac | onqi ipal e surfaces definin
bet ween thenf¥ et GF“?EE‘P% ??(Ggegi‘ﬁfdigﬁ?@%?%nﬂi“t%)h%ﬂ edge su?f aces
having bitting GHSusle a1 Bearing in its position when it moves out of the body,

as will be described, and also, if necessary, in its 'rest' position where it is

across the interface between the cylinder and the body.

In the embodiment illustrated the bore 14 receiving the accommodated pin in
the cylinder is extended compared to the other bores 14 so that with no key
inserted in the cylinder the hemispherical end of the accommodated pin 16 is
spring loaded via its associated driver pin 27 to engage the ball-bearing and

hold it as shown in Figures 1 and 2 across the interface between the cylinder



at said opposite end in a sloping surface extending to said tip, and the
depth of the shank nmeasured from said other |ongitudinal edge surface being
reduced BYOSHPHHM} her | ongitudi nal edge surface being reIW@&E@MPﬂBﬁﬁsaid
tipin adirection towards said bow, the relief being less at said tip than
at a recess disposed inwards of said tip towards the bow for reception, in
use, of a blocking elenent of the cylinder |ock, and being no | ess than at
said tip for any other of such relief between the recess and the tip. 2. A
key as claimed in Claim1l, wherein the recess is part-arcuate to receive
said blocking element in the formof a bal'l-bearing, in use. 3. A key as
claimed in daiml or Claim2, wherein the relieved end of the key is

e A, e B Bt -
edge. sur f aca PO REemBE TR Wit PR o eHBgkiflng Hafl it the aRAGd <! "
any ong of ' O duiVA P ISt HS, (Kb TUBBCIE IR bbythn A Ointer np g 1 7
cubstant Lal 15 80, e ot s o Ber i me s ctop surFace Lo angdge aga ot *nai d

bl ocki ng el eassemblyi, dawse framdhe kayy of tecbodwthronghb tb@bdr&:ilgisndhat itéek. 6. A

key as clained jn _an ne of Clains, | tqQ 4, wherein there is a stop on at
| east one offepﬁlé/eddﬂél &Meﬁﬁﬂis %@g@slawnaeééguteSaI B’é‘%&t Wifh B acent the bow

o et SRR s B 22y R Bl
o oo AT BB O Bef P RSyt gl M NP AN .

the body, t Rufsbleeigest. bi ased towards the key slot, each pin being split
into at least two portions so that the cylinder can be turned only when the
interfaces between the pin portions are nade by the insertion of an
appropriate key to coincide with the surface of the cylinder, and a

bl ocki ng el eAdkety of this invemtionrdiffershfrobvd\conventionsd flag\keyifor operasing & ai d
cylinder surface, .and a_key for the |ock, ,the key conprising a_shank, a bow

at one end obinymblenlock W thapatits f1ee endpdsi dls Qihregrote fromhe Pow.nles hank
havi t d | itudi | d f i, Ni. t

fant ot D Oite 10RSishaRal Ber et 56 BF Be SN H RENIRELAMERSET,

f | . (O Sdr naf™ S e . A
Lot aoe’ of ! e ihRAsIAL el ifl Righhes Vind %) & 1Hevb 3 Chu AR etifoltdty) [ 0o

surface ext efidiithd @p 2Badoldefineafbdebe30 0o forhRcaptidik ofMBRSWHBIE 6f OM
sai d other |ongitudihal edge surface being reduced by said other

| ongi t udi nal thedigeerfacef elemeneRfgvhierl theviesy fsrinsersed dnd tyrned, as eilléet i on
towards said bow, the relief being less at said tip than at a recess,

di sposed i nwdesszibedl. sSinge the depthiothe keyds defined between surfaces 28 and 29,
this relieving of the shank reduces its depth. As shown in the drawings, the

cutting away in this embodiment is such as to form a straight longitudinal
edge surface 31 which extends from said tip 23a to the recess 30, this surface
31 being parallel to said edge surface 29. The recess 30 itself has a part-
arcuate surface portion 32 to which the surface 31 extends, and a further,
straight surface portion 33 extending from the portion 32 to the edge surface
29 with the surface 33 being at 90° to said surface 29. For a reason to be
explained, the recess 30 extends inwards of the depth of the shank to a
greater extent than the remainder of the relief, i.e. the portion relieved from

the recess to the tip 23a.



-13 PCT/ GB02/ 02806 towards the bow, into which said bl ocking el enment noves,
i n use, and being no less than at said tip for any other of such relief

bet ween t‘ﬁ@"?/@bﬁg% and the tip. 8. A conbination as clai nd§fV&BE03844 7,
wherein prior to insertion of the key one of said biased pins engages said
bl ocking elenment to hold it in position across the cylinder surface. 9. A
conbination as clainmed in Caim8, wherein the pin engaging the bl ocking

el enent and at |east part of said blocking elenment are in a bore extending
t hrough the cylinder. 10. A conbination ZS clainmed in any one of Clains 7
to 9, wherein the blocking el enent is shaped such that when the key is
Inserted into the | ock and the |lock cylinder turned thereby, in use, the
engagenent between the body and the bl ocking el enment forces the bl ocking

el ement to be received fully into said recess in the key. 11. A conbination

o oo A A AU el Sear oL oAl b ke kgl 12 A
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| east part off thedlablkegki rgarlthuebe seer tiav the rdveseiprovides spate within the
key, and thus within the key slot of the cylinder for reception of the whole of
the ball-bearing so that, as will be described, it can move out of its recess 26,
i.e. out of any part of the body, and clear of the interface at the recess 26
when the correct key is inserted into the lock and turned. As will be
appreciated, and as previously mentioned, the blocking element could be
provided anywhere along the lower inner surface of the bore 11 for use with
an associated adapted key where the relief or cut away extends sufficiently
from the free end of the key so that the recess 30 is positioned axially in line
with the recess 26 when the key is fully inserted in the Jock. Thus if the ball-
bearing were positioned further from the front of the lock, the recess 30
would need to be positioned nearer the end of the key shown in Figure 1, or
alternatively the shank of the key would need to be of longer length.
Alternatively if the ball-bearing were positioned nearer the front of the lock,
for example in line with the middle two-part pin, then the relief from the end
of the key would need to extend further towards the bow than that shown so
as to position the recess 30 in line with the ball-bearing at said middle two-

part pin.

As the innermost spring loaded pin is arranged to engage the ball 25, the tip
of the key has to be arranged to meet the joint between this pin and the ball,
so that it causes them to separate and lift the pin along surface 23 as the key

is fully inserted. The cavity formed by the relief can be of any shape, but



WO 03/01-t-498 -14 PCT/ GB02/02806 14. A conbination as clained in Caim 13,
wherein the recess is part arcuate to receive said blocking elenent in the
formof VO&4MIHEEring, in use. 15. A conmbination as claiﬁgaﬂﬂﬂnﬁﬁvﬁone of
Clains 7 to 14, wherein the relieved end of the key is forned with a
straight |ongitudinal edge surface which is parallel to said other

| ongi tudi nal edge surface of the shank and which | eads to said recess. 16.
A conbination as clained in Caim15, wherein said straight |ongitudinal
edge surface extends fromsaid recess to said tip where it joins a sloping
end surface of the shank which extends fif%m said one | ongi t udi nal edge
surface having said bitting. 17. A conbination as clainmed in any one of

daim /10 g8 | n.Lh Qs farmed with. f i
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to define a gy tﬁé’BBf}Ctﬁ &&fcyﬁgﬁﬁgaqu@é}g%go@_ockl ng el ement, in use,

upon key insertion into sal conbination as clained in
any one of Claims 7 to 16, wherein there is a stop on at |east one of the

| ongi tudi nal edge surfaces at a position adjacent the bowto limt key

i nsertion i nAcceriinglyoeiith the embodihtent Allustyatéd) thesarrangemem ib thettwien as

clainmed in any one of Clains 7 to 18. WO 03/01e98 - 15
no key is received in the lock all the driver pins are across the (upper)
interface between the cylinder and the body whilst the ball-bearing is across
the (lower) interface between the cylinder and the body as shown in the
Figures. Clearly the ball-bearing will prevent full insertion of a standard
key, i.e. one with no relief at its end, and also a key having a relieved end,
but where the relief is insufficient to allow passage of the relieved end over
the ball-bearing, or where the key tip is not positioned to lift the pin from the
ball-bearing. If the relief is sufficient to allow passage of the relieved end
over the ball-bearing and the key pin is correctly positioned, then full
insertion is possible. However unless the relief includes a 'deeper' part,
rotation by the key of the cylinder is prevented by the ball-bearing as there is
then no space in the key for it to be wholly received into it so that it is out of
the body.

When the correct key 21 is inserted, the correct bittings raise the first four
two-part pins to the correct position as shown in Figure 1 to allow turning of
the cylinder. Moreover the correct tip 'height' lifts the pin from the ball and
additionally insertion of the correct key brings the deeper recess 30 in
alignment with the ball-bearing as shown in Figure 1 after the relieved end of
the key has passed over it. The correct insertion position can be determined
by the ear 24 engaging the front of the cylinder if said ear is provided. In
this position the surface portion 33 of the recess can be in engagement with

the ball-bearing or can be just clear thereof. Alternatively if no ear or



PCT/ GB02/ 02806 20. A lock for use in a conbination as clained in any one of
Clains 7 to 18. 21. A key blank conprising a shank, a bow at one end of the
shank, a%Qp/HtH¥Bhe opposite end of the shank, the shank REVORG2PRE6 spaced
| ongi tudi nal edge surfaces defining between themthe depth of the shank,
one of said | ongitudi nal edge surfaces being intended to be provided with
bitting and term nating at said opposite end in a sloping surface extending
to said tip, and the depth of the shank nmeasured from said ot her

| ongi tudi nal edge surface being reduced_gy sai d other |ongitudinal edge
surface being relieved fromsaid tip in & direction towards said bow, the
relief being less at said tip than at a recess di sposed inwards of said tip
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will return the ball-bearing to a position where it again drops partly to be
received in the recess 26 and thus again to block insertion of an incorrectly
relieved and tipped key. As described, once the key is removed the

innermost accommodated pin 16 is biased down onto the ball-bearing.

As stated, the blocking element can be of any alternative suitable form and
could be spring biased in a direction towards the key slot. Thus for example
with the arrangement shown in Figure 1, the spring 18 could be arranged to
be stronger than the biasing spring on the blocking element 25 so that this
element 25 is retained in place when no key is inserted in the lock. When the
key is then inserted and this end pin lifted, the biasing spring will force the
interface element into the relieved portion at the end of the key as the key is
inserted until, upon full insertion of the key the element 25 will be received

in the recess 30 intended therefor. Accordingly with this arrangement the
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blocking element would be wholly received in the key prior to

commencement of the rotation thereof.

In an alternative arrangement the blocking element could be of reduced width
so that accordingly the end of the key need not be relieved across its whole
width. In other words it will be relieved only at one side or the other or it
could be relieved centrally to provide a passage which is closed at its

respective opposite sides.

As explained hereinbefore, the blocking element does not prevent cylinder
rotation but does prevent insertion of an incorrect 'shape' of key. Cylinders
are commonly machined to ﬁt-a particular key profile to add to their security.
The present invention introduces a shape to the outline profile of the key, but
instead of meeting a fixed ward, the action is dynamic in that the member

moves and requires a cavity of a particular depth in the key.
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CLAIMS

1. A key for a cylinder lock, the key comprising a shank, a bow at one
end of the shank, a tip at the opposite end of the shank, the shank having two
spaced longitudinal edge surfaces defining between them the depth of the
shank, one of said longitudinal edge surfaces having bitting and terminating
at said opposite end in a sloping surface extending to said tip, and the depth
of the shank measured from said other long:itudinal edge surface being
reduced by said other longitudinal edge surface being relieved from said tip
in a direction towards said bow, the relief being less at said tip than at a
recess disposed inwards of said tip towards the bow for reception, in use, of
a blocking element of the cylinder lock, and being no less than at said tip for

any other of such relief between the recess and the tip.

2. A key as claimed in Claim 1, wherein the recess is part-arcuate to

receive said blocking element in the form of a ball-bearing, in use.

3. A key as claimed in Claim 1 or Claim 2, wherein the relieved end of
the key is formed with a straight longitudinal edge surface which is parallel to
said other longitudinal edge surface of the shank and which leads to said

recess.
4. A key as claimed in Claim 3, wherein said straight longitudinal edge

surface extends from said recess to said tip where it joins said sloping

surface.
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5. A key as claimed in any one of Claims 1 to 4, wherein the recess is
formed with a surface extending to said other longitudinal edge surface and at
90° or substantially 90° thereto to define a stop surface to engage against said

blocking element, in use, upon key insertion into said cylinder lock.

6. A key as claimed in any one of Claims 1 to 4, wherein there is a stop
on at least one of the longitudinal edge surfaces at a position adjacent the bow

to limit key insertion into said lock, in use.

7. In combination, a cylinder lock having a body, a cylinder rotatably
mounted in the body, a key slot in the cylinder for receiving a key, a
plurality of radially extending pins mounted in radial bores in the cylinder
and aligned bores in the body, the pins being biased towards the key slot,
each pin being split into at least two portions so that the cylinder can be
turned only when the interfaces between the pin portions are made by the
insertion of an appropriate key to coincide with the surface of the cylinder,
and a blocking element projecting from the body into the key slot across said
cylinder surface, and a key for the lock, the key comprising a shank, a bow
at one end of the shank, a tip at the opposite end of the shank, the shank
having two spaced longitudinal edge surfaces defining between them the
depth of the shank, one of said longitudinal edge surfaces having bitting, for
correctly moving said pins so that said interfaces coincide with the surface of
said cylinder, and terminating at said opposite end in a sloping surface
extending to said tip, and the depth of the shank measured from said other
longitudinal edge surface being reduced by said other longitudinal edge
surface being relieved from said tip in a direction towards said bow, the

relief being less at said tip than at a recess, disposed inwards of said tip
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towards the bow, into which said blocking element moves, in use, and being

no less than at said tip for any other of such relief between the recess and the

tip.

8. A combination as claimed in Claim 7, wherein prior to insertion of the
key one of said biased pins engages said blocking element to hold it in

position across the cylinder surface.

9. A combination as claimed in Claim 8, wherein the pin engaging the
blocking element and at least part of said blocking element are in a bore

extending through the cylinder.

10. A combination as claimed in any one of Claims 7 to 9, wherein the
blocking element is shaped such that when the key is inserted into the lock
and the lock cylinder turned thereby, in use, the engagement between the
body and the blocking element forces the blocking element to be received

fully into said recess in the key.

11. A combination as claimed in Claim 10, wherein the blocking element

is spherical.

12. A combination as claimed in Claim 11, wherein the blocking element

is a ball-bearing.

13. A combination as claimed in any one of Claims 7 to 12, wherein at
least part of the recess is shaped to match the shape of at least part of the

blocking element received therein, in use.
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14. A combination as claimed in Claim 13, wherein the recess is part-

arcuate to receive said blocking element in the form of a ball-bearing, in use.

15. A combination as claimed in any one of Claims 7 to 14, wherein the
relieved end of the key is formed with a straight longitudinal edge surface
which is parallel to said other longitudinal edge surface of the shank and

which leads to said recess.

16. A combination as claimed in Claim 15, wherein said straight
longitudinal edge surface extends from said recess to said tip where it joins a
sloping end surface of the shank which extends from said one longitudinal

edge surface having said bitting.

17. A combination as claimed in any one of Claims 7 to 16, wherein the
recess is formed with a surface extending to said other longitudinal edge
surface and at 90° or substantially 90° thereto to define a stop surface to
engage against said blocking element, in use, upon key insertion into said

cylinder lock.

18. A combination as claimed in any one of Claims 7 to 16, wherein there
is a stop on at least one of the longitudinal edge surfaces at-a position

adjacent the bow to limit key insertion into said lock, in use.

19. A key for use in a combination as claimed in any one of Claims 7 to
18.
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20. A lock for use in a combination as claimed in any one of Claims 7 to
18.

21. A key blank compriéing a shank, a bow at one end of the shank, a tip
at the opposite end of the shank, the shank having two spaced longitudinal
edge surfaces defining between them the depth of the shank, one of said
longitudinal edge surfaces being intended to be provided with bitting and
terminating at said opposite end in a sloping surface extending to said tip, and
the depth of the shank measured from said other longitudinal edge surface
being reduced by said other longitudinal edge surface being relieved from
said tip in a direction towards said bow, the relief being less at said tip than
at a recess disposed inwards of said tip towards the bow for reception, in use,
of a blocking element of the cylinder lock, and being no less than at said tip

for any other of such relief between the recess and the tip.

22. A key substantially as hereinbefore described, with reference to, and

as shown in Figure 1 of the accompanying drawings.
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