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The present 1nvention relates to keys ‘and more
partlcularly to keys for "electronlc" locks of the kind
where a code 1s recelved by the lock from a properly
coded key by way of inductlve coupling between the two.
Inductrvely-coupled key locks are relatlvely well known,
at least in the patents 11terature, as exemplified by
DE-2634303,. EP—0115747 GB—ZIS&&?G, GB-2174452,
US-4549176, US-&&G@ES& and W0-88/03594. - The principle
of operatlon of such dev1ces is that the lock ‘generates.
an alternating magnetlc field in ‘a region 1nto which the
key is brought, the key hav1ng circuit elements which
control an inductive transmission element on the key to
modulate or add'to the field-generated'by the lock in
such a way as to enable detection by the lock of a code
programmed into the key. _ Preferably, although not
essentially, the power'for the circuit elements of the
key is derived by rectifiéation of the voltage induced by
the alternating field of the lock. A particular
advantage of this form of code. transmzssxon is that it
avoids the need for any galvanic contact between the lock
and key.

It is recognised that, both in the interests of user
acceptance and to maximise the utilisation of standard.
lock components and furniture, itfisidesirable that the
overall appearance, dimensions and  functionality of
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5 resenbl e a conventional mechani cal . cylinder lock in that it conpri.ses a
rotatable barrel with a keyway, into which the key is inserted and turned

in grder to retract the associ ated bolt or other such I ocking nenber. A
| ock of this.style operating-on the inductive coupllng principle, 10 nore
particul arly for vehicle ‘doors, is disclosed in GB- 2174452, In this prior

art arrangé'rairagtndrm«i’hdmy'mm eshoukd ofesembléoat faw Rey conprise a
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t he power [eve vantageous to keeg t hese
| evel s % Parreluko ong %@ﬁ¢e@% th%tkﬁﬁéﬁﬁadﬁh!bﬁlﬁheahey coi

mounted longitudinally in its tip, so that when the key
is fully inserted in the-barrél_the two coils lie side-
by-side, with their cores in parallel. It is evident
that in an arrangement such as-that, however, only a
20 partial inductive coupling between the two coils can be
achieved, in the sense that much of the magnetic flux
'generated by either coil will follow a path which does
not pass through the other. In consequence, the total -
magnetic flux and energising power requirements of the
U 25 1lock are higher than they need be if a more efficient
.~ coupling of the inductive elements were achieved.

It is particularly desirable in the operation of a lock
of this character that its power consumption be

30 minimised, for example so that a usefully long service
-1life can be expected when battery-operated, and because
more costly components are required when high power
levels must be handled. In addition, current EMC
(electromagnetic compatibility) standards effectively

35 restrict the permissible radiated electromagnetic power

" of devices such as electronic locks. Because this
radiated power is directly related to the power levels
handled in the lock, it is advantageous to keep these
levels to a minimum.. We believe that these criteria can




best be net in an inductivel y-coupled | ock by ensuring that t he respectlve
I nductive elenents are arranged to nmaxi mse the |inkage of magnetic flux -
bet ween t hem when readi ng the code fromthe key. Accordingly, it is an.5
aimof the invention to provide a key for an inductively- coupled | ock oLJ
"“cylinder" style in which this |inkage can be naxi-msed. The invention.
therefore resi deesh bekmetidn ayelﬂﬂuﬁtaVEQY'F@@PHﬂﬂnhqykahynansnﬁing =

barrel defining ehkeyﬁa& fdapbediva haaac¥iveha1baentan _
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transnmitting rotaouphedolackaof Bayiehdnﬁénstwieru@dﬂhﬁnhIﬂhis«imnhage
thereof; the bléaROB% ﬂgxggﬁsgaarlng an inductive code transnission.

element in the formof a coll wound about an axi's transverse to the
| ongi tudinal axis of the bit portion and parallel to the direction of

magget I cI flux pa@ﬁégtﬁnﬁéh@i&natﬁéréfbeé\’\@ésﬁ.aeﬂsQn?% &b if@:rrf[i‘ﬁﬂ mﬁftﬁﬁas ;.
sai d coi unt e in a.r orimed ‘i,n the bit portion e
key and an e*@ ﬂncg h%VéﬁgnFerFaﬁﬁgigtgeﬁF B&Fﬁ@&ﬂpé Qéﬂ
nmounted in said tecseeeiveonheokeyotbndldeaddhgsmednsoadeteﬁﬁhourqneiﬁé)
of the magnetic gi t C n e S, |I

means. 30 The m%eéﬁ%nfw{m Qh!e kg'g njg?xgh A ?Ibg.& grl Vo esc?égqq(? %%%f
exanpl e, \Mtrmreoﬁrendgcteveheoupééngawy#hgadpeﬂﬁnggamﬁmMQsﬁon-e&emangunﬁ
1 shown one exanghg Réya hﬂCKsW'tﬂeWQeahiﬁgkﬁEans generating an .

15 alternating magnetic field which passes across a region

of the keyway; the key comprising a bow portion and a
bit portion; . ‘the . bit portion ‘being of non-c1rcular
cross~-section for transmitting rotation to a said barrel
when inserted into the. keyway thereof, -the bit portion

20 Dbearing an 1nductive code transmiss1on element in the
form of a coil wound about an ax1s transverse to the
longitudinal axis of the bit portien andeparallel to the
direction of magnetio fiux.passage across._a said keray
in use of a said reading means. ‘said coil being mounted

25 in a recess formed in. the bit portion of the key and an j;;
element or elements of magnetically-permeable material
being mounted in said recess to one or both sides of said
coil to define_part(s).of the.magnetio.oircuit-which in
use links said coil to a said=reading_means.'

30 _ Ny ) . . _
The 1nvention w111 now be more particularly described by
way of example, with reference to. the accompanying
drawings in which:-

35 Figure 1 shown one example ofiaelock with which a key
according to the present invention .may be used; -

Figure 2 is an interior view of the lock of Figure 1;



according to the present inventiOh nay.be used Figure 2 is an interior
view of the lock of Figure 1, Flgure 3'is a VIeM/Of a key in accordance
with. the invention for use with the |ock of Figures 1 and 2; Figure 4 is a
vieygpartially broken away .showi ng the key 5 in the course of insertion
into-a cyllnder unit, of thé lock; and Figure 5 is*a transverse

Ccross- sectldﬂ“ﬂﬁ(imﬂﬁt4m¥¥§W'%ﬁdac§€7nﬁ%raﬁﬁPFd?h°9hﬁiﬁbstPon of Figure

4..10 Wt h irRieafteitie tox Ridhireitl ené foékeot| Fighrased haakai;s of nortice
styl e having a casing 1 and a forend 2 through ich extend a dead bolt 3
and a latch bolt 4. Extension and retraction of the dead bolt 3 is in 15
response t Figurs i4ris ra aniewpaptialky senekenfawayi showing theoWey'S

7 moving andhith ekl ¥ MARRIONCLICY o SpPHlel MnaECRE) chl © TuTer

rel ati onshilpaksi ng@ndich as to deadl ock the bolt: against 20 . end pressure

when t hr own. Retraction of the latch bolt 4 is in response to the turning
of a cam 8 by neans of external handl es (not SE and is Iikemﬁse
acconpl i sh&kgure 3 18 Ak kpanrsvexse o?‘é?$%ﬁsﬁ?t FR¥eigh Eheok@¥t hdr aw t he

dead bolt. and’cyliad@rusiscin besle péei€bonnothpigasei 8.0f conventi onal
desi gn QECh practised by the present applicants. Munted externally to
respecg1 e sides of the lock case 1 are pair of cylinder units 10. Each
such unit hHtha Réferaence d cFhgures 1landt Ehte#hhystraaed lacki tis i nner

Eggwa;l ?LI \éac%%%k/ﬁ nderé,{fél ?ﬁ%iﬂgté”c?%%gﬁ%g head ?o:rfotérééﬁggﬁgﬁgg 20526
gnal fromhich extend a dead bolt 3 and a latch bolt 4.
Extension and retraction of the dead bolt 3 is in
15 response to rotation in an appropriate sense of an
internal thrower 5 having a radial lug 6 which drives the
bolt through the agency of a runner 7 moving along an
-arcuate track, the geometry of the runner/bolt
relationship being such as to deadlock the bolt against
20 end pressure when thrown. Retraction of the latch bolt
4 is in response to the-turning of a cam 8 by means of
- external handles (not shbwn) and is likewise
accomplished, via a linkage 9, by rotation of the thrower
5 to withdraw the dead bolt. As thus far described, the
25 mechanism is of conventional design much practised by the

K.Mx’ .
present applicants.

Mounted externally to respective sides of the lock case 1
are pair of cylinder units 10. Each such unit has a

30 rotatable barrel 11 with a keyway 12 and, at its inner
end, a drive socket 13 whereby to turn the thrower~5.
Associated with the keyway in each cylinder unit 10 ié a
reading head for transducing a code signal from a
properly coded key when inserted therein by way of an

35 inductively-coupled transponder method, e.g. as described

" in W0-88/03594 and the preferred structure of which is
more fully described below. In any event, when a -
properly coded key is inserted into either keyway 12 its
code signal is detected by the respective reading head
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properly coded key when inserted t herei n by way of an 35
I nducti vel y-coupl ed transponder nethod, e.g. as descri-bed in WO 88/ 03594

and the preferred structure of which is nore fully described below. . In -
any event, when a properly coded key is inserted into either keymay 12 itng
code S|gnal is detected by the respective reading head and transnitted”

via a plug conneandrtransmithedr via af plug oenpectorelgyhmnthe Helalr E a

respective SOCk%hé%é%?égﬁltﬁccgfaﬁ % uﬂi@cgpdes | %%ncé:qgrp %%‘éﬁ"*% %

mounts the processing €l ectronic serve
code is valid, aH ¥Beskockecase| tefaRCB| 26t ibﬁégﬁethﬁ iocke whrighs apunts

This e!ectronagnﬁﬁe! réé&sQ ?aéléetﬁaﬁicéfwﬁﬁcﬁ|Sérbﬁﬂﬁﬁh@ﬂﬂﬁﬁﬁn §35¢€
nechanlsn1fug% q§&?| s_of .t fiéructlon and ogeratl n of mhlc are to

be found in dur dﬁ%%ncﬂg?e’? Yﬁ pp?F9a4F0ﬁ°n5 ®f an guffice to -
say for the purpsbestoémagmepriBeds epergisedon, mhuBEeuhethﬁﬁj- i3
17 remai ns de- e m_ turni
far enough to shi ? ?ﬁgréng%hégygu?ém# g#§8%§g8§¥P89& regegﬁgfglsed
such 15 turni ngneghantsmnfabbrdetailsof thet henstmctiom anddopedation
Logether with angghekiteVake leowenf&m‘&hihh gﬁi—éggag.n%fatbpt”ﬂum ed.

El ectrical energy for t g rocessor readi ng ease
'}

mechani sm | SSuRPPEICIEIOR DR A10392596m o bﬁngwep‘é@ksPHofO%W) housed

i n anot her WDrtllmirp@sésleoQOElﬁe Msén@rﬁbpplﬂéatsah pwRiget kga for the bolt
runner 7, 25 relgasge necha.# 17/18 %nd at Ieasé %Bgt§8art 16A qof the
o .

PCB 16 whi ch nouTtECEFCTRYRT 13gad BT RRERILRE 5PVER 5t #&
el ectromagnet 17leckedvbyleal bqvearﬂ&nﬁdonttnrnanglfdrlEhopbhteo ghiEtcated

to each side the bolt(s), but when the_electromagnet is” energlsed such“
15 turning of the thrower 1s enabled -as the lever. 18 is

cammed away together with another 1ever 19 upon which the :
electromagnet is mounted. ' ' ' |

Electrical energy for the processor, readlng heads and

20 release mechanism is supplied v1a a lead’ 20 from a
battery pack (not shown) housed in- another mortice in the
door. '

Additional physical proteCtion-for the bolt”runnérd7}'

25 release mechanism 17/18/19fand'at'1east that part i6A of
the PCB 16 which mounts an interface'circuit'hetweentthe _
processor and the electromagnet 17 is prov1ded by
hardened steel anti-drill plates 21 located’ to each s1de
of the lock case 1. The 1nterface cirecuit on PCB part

30 16A is directly connected w1th the electromagnet 17 by a
cable 10 (not shown) situated between these ant1-dr111
plates.. ' ' '

A key 22 according to the invention and of the proper

- 35 form for use with this lock'is”Shown-in-Figure 3. ;;Itf
comprises a. preferably metal blank of e. g. n1cke1-511ver,
brass or aluminium, defining bow 23 and bit 24 portions,
with a transverse aperture 25 through the bow near: to its
tip and a narrow transverse gap 26 extending from that
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of the lock case 1. The interface circuit on PCB part 30 16A is directly
connected with the el ectromagnet” 17 by a cable 10 (not shown) situated

bet ween these anti-drill plates. A key 22 according to the invention and of
thegproper 35 formfor use mnth this lock is showm in Figure 3. It
conprises a preferably netal*blank of e.g: nickel%silver, brass or

al um ni um apértung towthé tipd bi Momhtpdr wiithdn wiheh apetrtarme:&eisipert ure

25. th h ti t endi
fromthay, SHCAREPaRLa'BikbhLY Bnifl 2) 186RORI, a%ﬁl%é"?‘é"r Hegpsy 01 N0
i nt egrat ed %h%cﬁh@lehvﬁ Ehe(BGU FlQCtGPniﬁﬁcﬁnée Sﬂﬂﬂ@ﬂ%ﬁedhe key

el ectroni C%&ﬂde&ﬁlﬁ@olﬁaagne\ﬁ Faestikal veen tmeoméﬁhﬁfrdft& #8.27 The
assenbl y_of chi ferrite p

8 secured b X re5|n or
Soher” Vol tand| Fefrite Andn BB L SREUTEA.DYLBT@BOXY RS IR O LS
preferably pweroupirler| 260whietg€ilak allsockhe/ bap i2ea asgdly 27/ 28

mechan cal HOCEAbRE. 29 pHEERERRT, shRbuRRRC R Y AR R 4 R
27 |ncIudeschﬁpﬁfenriheaassanb}ypﬂagﬂaan@WGEnhtan medali hlenk oo or
aut hori sati gpg ﬁi’gﬁ ﬂﬂéﬁh rﬁ.ga?i%ﬁr ERd E‘?.f%@‘i’: YoM idal he | ock

enabl es rel éase e respectlve barrel 11 .15

or t.urnin
as |nd|b%te%h@9b$ee-?-Th€ FB? key &FsérPRPP%den$ﬁeaohﬂﬁﬂ%fkﬂ?#i|ngs 39 for

cooper atlonmetéhfﬁnﬁnihemaheal Enté!ﬂ‘bhifi& aNfemdIYPVprodfridniedari@en t he
barrel s 11 and, housin i.nsert, n g l%vvlthdrawlng

ke
posi tion, p?%v%ﬂ??ﬁbfgﬁ%thPrQF Ppgﬁpﬁgﬁﬁ§g?ﬂ qen &l i he key is
¥ﬂ1|y i nserteanéfetredectonthegprbeeksyrf oEmthei dgcke emadd amirdlédwe barre

has been TulpyefuUrpEflued s BBEStAHiRGOBY LY FRepaUide BLSLF 11
15 as indicated above. The key may also include one or
more dfilling9'39 for cooperation with conventional pin
tumblers (not shown) acting between the barrels 11 and
housings 30 for indexing the key insertion and
withdraﬁinq position, preventing the barrel from being
20 turned unless the key is fully inserted (and preventing
the key from being removed until the barrel has been
fully turned), and possibly providing'mechaniéal differs
between different locks and their keys. However, the
principal and essential code-bearlng element of the key
W 25 is the IC ch1p 27. '

With reference to Figures 4 and 5, these show the
structure of the inductive reading head in each cylinder
unit 10. - These units comprise a housing 30 of die~-cast

30 alloy, e.g. Mazak (registered trade.mark);'oripossibly of
plasties, in which is journalled the respective'barrgl 11
of.e.g. brass or again possibly plastics. Mounted
within_thé housing at a selected axial distance from its
front face is a U-shaped ferrite element 31. This is

35 embedded in the housing 30 in epoxy resin or other inert -

y filler 32 and has its two ends juxtaposed to the barrel
11. Wound around one of the limbs of this U, ‘close to
the barrel, is a field-generating and detection coil 33,
connected by wires 34 to an associated oscillator and
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bet ween different | ocks and thelr keys However, the pr|nC|paI and
essential code-bearing el enent of the key 25-is the IC chip 27. Wth
reference to Figures 4 and 5, these show the structure of t he inductive |
readi ng head in-each cylinder unit 10. These units conprlse a housing 30

of die-cast 30 alloy, e.g. Mazak (registered trade mark), or .possibly of : -
pl astics, in whidetectionraireuitt (moteshewn)ve b&hﬁebarredfla.@lsbrass or -

agai n possibly p dbpad e n ! t t a
di stance fromi tié@iggz;ag%e I.S aﬁeMiEé ei?gtreg?tgz 33’9& t?‘e ?a%(‘e %%l%)i S

enbedded in the Po% 3% Fhe 9$s¥@€|ﬁ18PeBFhéﬂ-lneﬁhefﬁﬂﬁ@ﬁngg % has

its two ends Jummdffmtémreid&lcf tKeUkey% 19 @ee tie F@%
neratln and det i.on’. COI

of this U close,t bar

33, connect ed by° ﬁnﬁé@ r¥ot aﬁ°a§§d€?a%3djgggPPP§93r o, K§sPe

circuit (not shoofl)the ellemcmtr&l hen| tbelharrparéSeslnt thef eaey—uasetmmﬁs
35 at the sane t ele t e

ext end fron1e|t %Fﬁ %ﬁ?ﬁg e?égghgga?ng he’ gggiEﬁerya§g_8&1§g§eﬁgﬂre
so as to be Juxtm%ld b, r‘élseeeem% enelenentiec 35 renelectiticaliye barr el
is in the key i nf@éi&ﬂéu PEbEe PFOW mymreepéeeﬂ%eggs&aetiba ‘iﬁﬁeﬂﬁﬁsge and

netal barrel the ferrite- e%gnents 35 . are eleCtrig gy i
t heref rom by19 es‘ﬁ‘&?h\@-’%‘f%%‘h ei9AR 26 ip Eheqkey timi £ropr P@éﬁﬂ ehergap
26 in the key tigifcwitddiby theormetal risaried huehheheet;ab ke’ aktvpassekhe

o P or iy Ele FECLELLL 52 i ! TGSLRREON 80 Shel oSl 1,00 *°
ei ther cylinder unit 10 a mcrosw tch (not.shown)“in: the respective
housing 30 is depyegsed aeleﬁbeewaé@satksyaégrEeabdsga&' §£heboknko
15 entrance of the keyway 12 in either cylinder unit 10 a-
microsw1tch (not shown) 1n the respective housing 30 is
depressed which actuates the aforesaid oscillator to
supply a high frequency (typically 10HHz) energising
current to the coil 33, which induces .a- corresponding
20 alternating magnetic field in the ferrite ‘element 31.
It will be. _appreciated especially from.Figure 5 that in
the key-insertion position of the barrel 11 the
juxtaposed ferrite elements 35 w1ll aot ‘as’ extensions to
the U-shaped element 31 and define collectively with that:
25 element a toroidal core structure with an air-gap \;j
spanning a localised region of the keyway 12.at a
selected axial distance from its. entrance.-f:The'magnetic
flux generated by the coil 33 is concentrated in this
core structure and passes across that region of the
30 keyway with little loss.  1In this respect the relative
magnetic permeability of the material in elements 31 and
35 is preferably at least 100 times that of free space,

for a ferrite with low loss at the_chosen frequency.

35 The axial distance of the ferrite core’ structure 31/35

' along the keyway 12 is less than the axial distance along
the key bit 24 of the chip 27 from the stop shoulder 37
which defines the limit of 1nsertion of the key.
Accordingly, the chip 27 and its flanking ferrite pads 28



! supply a high frequency (typically. 10Miz) "energising current to the coi

33, which induces .a corresponding 20 alternating magnetic field in the
ferrtte el ement 31. It will be appreci ated especially fromFigure 5 that in
thexkey i nsertion position.of, the barrel 11 the juxtaposed ferrite elenents
35 will act as extensions t&*fhe U-shaped el ement ‘31" and define
coIIectlveIpaﬁstﬁhmww@mQ&haﬂaihﬁnnatxngwnaﬂnetzwefseldcbeteeenthhen air

gap spanni Ngedrieed ieiibritaliay) oY e HbEY Berdte 2uiig dﬁg@ fafhily

di stance fromits . entrance. he magnetic flux generate

concent r at edNERYERAY @&de’é’tltﬁ'@t FUESRR] 9 %ﬁ%%%gehﬁherbgyoﬁo@ the 30
keyway withiki rebd.l osuore Ipartdijcﬁnrmgﬁ,c'ttﬁéﬂcéﬂ Shiy ezvrasesi—s

b t te in.ele nd s prefera at | east-
o0 T + hnlgFuEell BT ae hsd HRlickile Fiapien ?8 &l Rett chosen
frequency. Gﬁundhenaxm @Ilaallesta:mmgﬂt tamgy lfess rtad etlwrmagnetﬂ:d: ufhngélll 3f5 ?Ihong
the k ol e8%1o t 0 e
ch?p %Wﬁ/o#gshiné‘t ' oultgl %a |nes &1 Pgrlﬁg’fﬂ ertion of
the key. Aceeﬂailﬁggywitthetm §1ﬁdam9netr§ﬁeehm rﬁ}mehwsmgamngzs. pass
through thepgbt epRat iohd KA QY qsf Ileidiéaﬁ %ét‘fﬁéﬂi t£n 6k 35 of

he b bef h k full serted,. and In the course o )
Lagsaggiﬁhes§e§£80§éiﬁ§? éé;reg qﬁéﬂﬂ(ﬁhﬁnﬁﬁps?kﬁfkkﬁsch|p 27 bears an
5 int egr at edrientatdon Forndnsiertdon mmlmyﬂpﬁfﬂt'j‘}rg\%&'&éﬁb@ pl ane
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keymay The presenc . ] -
1ntroduce a high loss; (in the alternative a high-

-strength plastics blank could be used). The voltage
induced in the key coil by the alternating magnetic field
passing across the keyway is rectified to power the
active components of the integrated circuit and its
20 frequency, suitably divided, acts as a clock for logic
circuitry which drives a shift register containing the
identification code data from the aforesaid memory.
This data is applied to the key coil so as to modulate or
_ - add to the field generated in the keyway by the housing
\_ 25 coil 33 and the key code is derived in.the lock by a
detector circuit on the PCB 16 which is connected to the
coil 33. Further details of the operation of the
electronics to transfer the code from the key to the lock
can be found in WO~88/03594. The key code is read in
30 this way before the key is fully inserted in order to
give the lock electronics time to determine the validity
of the code and to give the electromagnet 17 of the
' release mechanism time to build up its attraction force
. to a maximum before the user of the key will begin
'~ 35 turning of the barrel 11. '

As will be appreciated from Figure 5, the ferrite pads 28
on the Key act as further extensions of the toroidal
' magnetic core structure 31/35 during insertion of the
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of the gap 26 in the key tip prevents the netal of the key bl ank
surrounding the chip 27 fromacting as a shorted turn around, the key coil,
whi ch woul d otherwi se 15 introduce a high loss; (in the alternative a high-
strength plasti-cs blank could be used). The voltage i nduced in the key>J
.coil by the alternating na%petlc field passing across the ke WAy S T
rectified to poi@¥+t ke ZUEFHET GRpSRBtratss thee altecpating &lede timy
30 frequenﬁy],c steg abhy ofi thde&eya%irias Smllelgbaft@nhqglzﬁ ﬁg&%"afcrf vy&ahlnh
rives a shift re cont.ai i ng_the.identification cqde :data f,romthe
af or esai d nennr§eg #gn&aagdlg SpPFQHiPE g %QEFF o PXOtestion k8 ¢ or
add to the fiel thgek€r ehdp 2. theTheypapvhpibheoﬁb&sonje&&it@ipadséohithe
key code is gler d e ck.b t u t *-.mhlch '
< connect ot otifcked, 1BCybRC8n beBefERE) Foatiizil b Shel Uyt at,
el ectroni cs to BeWA¥eE, BRE ipdethesnemhediments ome pPycRtber iof ﬂ&mnu in
WO- 88/ 03594. kg Beyoﬁqdeea§ B&E@nd&n%oohh 'tae\/\@érm&g%lbh%iﬁ% of fetld v

.inserted inordet to givye % g eﬁtronlgi time to determne the .

validity of the®tbd¥@Bndht 5|9¥eFﬁ erPidpd core FEENCERE €ol c Red ther

mechani smtime is theldsapoftanabhpenﬁpokeyOEodltesaeﬁtiamuﬂahefdhﬁdﬁuer
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ext ensi ons of tkeyt noauaeqnmgnéent éocetspnutpukaeBohiﬁ auruigustatedtan

of the  key, {g ¢HetPggupeacentrate the alternating field ihe region of

. the key coil. This matérial is hard and wear- resistant" and also prOV|des\~d
‘good physical protection to the 1C chip 27. The" provi'sion of two:ferr

pads on 5 the dey &6penting vaseas ahnt;aainuioatehtt b@pm&aﬁbﬁnno.
' ' 15 9126864 9 (publication no. 2252356) olaims a lockf
. comprising. a hous1ng. a barrel defining a keyw”

rotatably in the hous1ng and adapted to receive and;be

turned by. a properly coded key: reading means adapted to
receive the code from. a said key -when 1nserted 1n said '

20 keyway, by way of inductive coupling w1th a code . '
transmission element of the key: and means for 7
'controlling the operation of the lock whereby tc enable

. the retraction of a bolt or other such 1ocking member by

_ turning of the barrel when a proper key code is received
25 v1a said reading means,. wherein the reading means ﬁ. g‘;

includes a coil for generating an alternating magnetic
field in a region of said “keyway and a coil for detecting'
a modulation or addition to said field by the f“ el
transm1ss1on element of a properly coded key when located
30 in said region of the keyway. said co;l(s) surrounding
_part of a torOidal magnetically-permeable core- structure
which defines a gap spanning the aforesaid region of said
keyway; and wherein said core. structure is collectively
- defined at least by a first frusto-tor01dal part mounted
'35 in said hou51ng, around which said co;l(s) w1nd, and
h which presents two ends in proximity to said barrel and
by two further parts mounted in: the barrel, one to- either
side of the aforesaid region of. said keyway, and which
are juxtaposed to respective ends of said first part when
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however, and in other enbodi ments one or other of them may be omtted,
dependi ng on the perm ssible width of the air gap in the overall toroidal
core structure. Neither is the use of an on-chip key. coil essential. and
-in ather 10 -enbodinents a discrete wire coil nay be enployed in the key in
an equival ent location to the chip 27, illustrated in the Figures. Qur
copendi ng Uhe Rrmreldisn battive keptrreading positfon9tats€ive Eeuldheati on
no: 225235 owdfhd’d @ | ack, conprising: a housing; a barrel defining a
keyway borne rotatably in the housing and adapted to receive and be turned
by a properly coded key; reading neans adapted to receive the code froma
sai d key when inserted in said 20 keyway, by way of -inductive coupling
with a code transm ssion elenment. of the key, and nmeans for controlling the
operation of the |ock whereby to enable the retraction of a bolt or other
such | ocki ng nmenber by turning of the barrel when a proper key code is
received 25 via said reading neans; wherein the reading nmeans includes a
coil for generating an alternating nagnetic field in a region of said
keyway and-a coil for detecting a nodul ation or addition to said field by
the transm ssion elenent of a properly coded key when |ocated 30 in said
regi on of the keyway; said coil(s).surrounding part of a toroidal
magneti cal | y- perneabl e core structure which dekines a gap spanning the

af oresaid region of said keyway; and wherein said core structure is
collectively defined at |east by a first frusto-toroidal part nmounted 35

i n, sai d housing, around which said coil(s) w nd, and which presents two
énds in proximty to said barrel, and by two further parts nounted in the
barrel, one to either side of the aforesaid region of said keyway, and

whi ch are juxtaposed to respective ends of said first part when




the barrel ‘is in the key-reading position relative to the housing. 1.
. A key for use with a |lock having a rotatable eyway

- adapted to receive the key, and reading 5 neans ada ted t ive a code.-
fromthe key, when inserted in the keyway, m mﬁl&(j
with a code transnmi ssion el enent of the key, i means .
generating an al@lIM8ing mgnetic field which passes across a reglon of

coupl i ng N/ :

the keyway; the key 10 conprising a bow portion and a bit portion;  the -~ o

bit portion be| q?ﬁé%é ul ar cross-section for transnittjng.rotation
to a said barrel Mhen |qﬁ%)Y£ﬁ§ VREX (hAYERY: a rokatable barsal
-bearing an |nducdef/:mnmgieatkeymysadap\tede!mnteeeﬁréetﬁérﬁeﬂ anaoréau@uad
15  about an5”“@%%ﬂ§”§ﬁ%§é§ht€§tiﬁbe |c fé%&@. géézgﬁsc#he b| ortion

and parallel to

033 3 i d - keymey 

in use of a sai dinsexted insthe k%ﬁﬁh’cdby Wr@fntnduetliva aoupl:tng wathed

in the bit portifie {Eardii bR b AR of (RO K8V SR

magnetical | y-permeabl e material being, nounted in sal fecesssgo one. of ‘bot h
" sides of said cd9adNg IS GENYITING (3N ItEpnating vagnetike chiekduse
~links said coil winich Spaskesdrgssesncegon af theﬁkéwafscoeﬂénﬂefo C' airm

1 wh bit Dport f el t ti dsaidcoll is .
mount e thordd n SRR 48y Ee N il R RAE PRERLORE (e T o0” 5

f A key accordlrm;nqrtianbeung Qfenanibmwunkarlefosbfsecpbonlﬁmrls made: of

~metal and said it dndffb il ol é@@%éf&"ﬁdx?&i "WRE) S ABLELLE 18ES

= he keyway thereof; the b1t portion bearing an 1nduct1veﬂ
code transmlss1on element in the form of a coil wound o

15 about an axis transverse to the longitudinal axis of the'-
bit portion and parallel to the direction of magnetic
flux passage across a said keyway in use of a sai&f
reading means; 'said coil being: mounted in a recess -
formed in the blt portion of the key and an element or

20 elements of magnetlcally-permeable material being mounted'
in said recess to one or both sides of sald coil to
define part(s) of the magnetic c1rcu1t which in use 11nks_
said coil to a said reading means.

25 2. A key according to claim 1 wherein said bit portion
'is of elongate cross-section and said coil is mounted
therein in'a'plane parallel to the lohger dimension
thereof. |

30 3. A key according to claim 1 or claim 2. wherein'said
bit portion is made of metal and said coil and element(s)
of magnetlcally-permeable materlal are 1nsu1ated from the:
metal of said bit portion.

35 4. A key according to claim 3 ﬁherein the metal of the

B bit portion surrounding said recess'iS'ihterrupted'at' |
least at one location to prevent the same act'ing as a
shorted turn. ' |

\J
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35 4. A key accordlng to claim3 wherein the netal
surrounding said recess is interrupted at |east at one ﬁ&ﬁ“ﬂ H“ent
t he_sanme acting as a shorted turn. C L M

accgrding to . claim1 or claim2 wherein said bit portlon |s made of
pla§t|cs 6. A key aeeordlng to any preceding -¢claimwherein said 5 coi

is formed as,.an i Atrgyahcebeding td elaint agozt eladim Quwheraith saidvi des

al:so CIrCUI retrieval of said code. 7. A
key accordi ég §g§g%gﬁr§§e§$§g %%a?%?mﬁgggln said 10 coil is formed on a
flat chip which |s sandmnched within said recess between two flat said
el ements of ¢ nagne I I r \ ke GOl sdi to any
precedlng a|n1 ere Xc ?Eﬁﬁ EgQ%h? g?gceﬁi CQa?ﬂYWEQEHIHIyéfd)
magneti c II?ObErhéaSPENﬁﬁtéﬁlap F§t#€€é10#1PEPFﬁt9f an integxated

subst anti al éyraﬁlaewaiahe{o%eideecanbadcwrbhitetqeamst @dr HHes 3 to 5 of

the acconpanyl gggrg%ﬁ g8trival of said code.

- 7. A key according to any preceding claim wherein said
10 coil is formed on a flat chip which is sandwiched within
said recess between two flat said elements of |
magnetically-permeable material.

8. A key according to any preceding CIaim‘wherein the
15 or each said element of magnetically-permeable'material
is made of ferrite. '

9. A key substantially as hereinbefore describéd with
reference to Figures 3 to 5 of the accompanying drawings.
20




