-1- CYLI NDER LQCK AND -KEY Thts invention relates to cylinder IOQF tLg @
ki‘nd Having a barrel rotatably nounted in an outer housing or | nder and

al so havi ng key rel easab) e neans whi ch functions to hold the barrel agai nst
rotation relative to the cylindér. The invention is further concerned with
a key for 5 such locks. A common |ock of the aforenentioned kind utilises
pi'n tunbl ers as the key rel easabl e means and the key usual ly has bittings
al-ong. one edge of the blade arranged for co-operative engagenent with those
pin tunmbl ers. Such | ocks are not satisfactiery because of the 10 relative
ease with which they may be picked and also the lack of difficulty in
duplicating the key. .Another form of |ock includes disc or plate tunblers,
but that lock is subjected to thEYINDER LOGIANRS KEZX he p| n tunbl er

| ocks. In accordance with the invention, there is provided a key 15 usable
with a cylinder lock having a plurality of rotatable |ocking el enents and

i ncl udi ng, an el ongat e Hiisdeventiqn eelates to mylindenfodkatas thek kipdahaing sai d

| ock, a plural Sk and
bei ng spaced ab%ar{'f p?%éaqgéyl'gﬁmﬁ?g I na ogfére\e/ﬂctlo aét”ﬁgbrqé&%?gnaa&go Wa@ﬂ\"g
fectional shap ebﬁe?&ﬁéplslfaﬁ@sa?’h@&cmﬁ%s itacheld Abe parnel gaaipet ﬁ@;"%‘itﬂﬁ‘- 20
circular-and h?é/lhﬂgef%offﬁé‘é?]{hﬁdérs THe fveRtibR N SurthéSomeffed WitARdkey for
substantla ly i'ntersects the longitudinal axis of said blade, each said

rfaj or axi s bei ¥ t%’gg? arly displ aced about said |ongitudinal axis relative
to at | east one other sAi dorﬁmonr 160k sof ahe | sfvpémentoned dind autlisel apia at
each said | ocati orti i ch, det.erm nes the rotational sition of said
| ocki ng 25 % ﬁlte%ér?éa d ?*lé'%eﬂﬁa efeans #od)th eﬁ?ys uF%ﬁqJS?‘Fﬁs%W'&f’ into
sai d keyway, aatbngtodeeadge mﬁe:heabtadelgirsangfedcbrecd—ew&iaﬁgebagaganeradwaﬂent
said | ocating I QNS I n o] I f an
engaged sa I(E))@(E?E meitg'%gl$§asg§gﬁﬁ g?s:garE ngﬁ%\%gl d'a P§ ig‘?]sg gnm%rough
sai d keyvvawj relatiye paseacwith dwhich wheh mag bmwaﬁk%randl sttmeréaq:ls of
provided, in cgppidpll iﬂndu!ﬁ}& ngrrg?/k Sgﬁﬁ}]oétﬂ&kfér%'o!ﬂ%ag ifcl08ss b Q &aving

‘a cyllndrlcal bore therei havi ng a substanti a %/
cylindrical bo@late tumblers, but that lock is sub]ected to the same difficulties as the

pin tumbler locks.
In accordance with the. invention, there is provided a key,'
15 usable thh a cylinder lock having 'a plurality of rotatable locking -
elements and including, an elongate blade adapted for insertion into a -
keyway of said lock, a plurality of locating portions provided along each
. said blade and being spaced apart in the longitudinal direction thereof, the
cross sectional shape of said blade at each said locating portion being non-

20 circular and having a major axis which extends transverse to and

substantially intersects the longitddinal axis of said blade, each said major

: axis being angularly displaced about said longitudinal axis relative to at
least one other said major axis, at least one indexing surface at each said -

® locating portion which determines the rotational position of said locking

_25 element engaged thereby when said blade is fully inserted into said
keyway, and at least one camming surface extending between adjacent
‘said locating portions and being arranged to cause partial rotation of an

- engaged said locking element as said blade is moved longitudinally through

-said keyway. .



-plurality of individual discs contained within said body part sai d
ilscs being arranged for relative rotation about the axis of rotatian of
id body part, an opening of non-circular shape fornmed through each said
Isc at a location such that said axis of rotation passed therethrough,
each said opening formng part of a ke}ﬁ/\ay whi ch recei ves said key bl ade
and 10 having part of its periphery co-operable with a respectlve sai d'
. indexing surface of .said blade to I? ate the re etcdglve said. at a.
particular rotati ond? ?ﬁfﬂﬁ'}fﬁ P’éﬁ e é?:ﬂ fi °Vé 1é"n sai d
bl ade is futdmbinatiens suthiakey and d lkel includihg akhougingdwmvingp eylindnicalt o
prevent rotati of S y [V [ i
rendered i n%%eer a e?%‘en’aiq?fgpéir %%g@r?é%q{a%@a%hgﬁéﬁwﬂgp%ggg%tﬂ&r}ngS sai d
particul ar patanewret witkintsaith bosthdor sotapionatsiletive itoSaidehousing 8nG@ bet ween
sal d key anﬁugagg dBPOixd%Jaxtas&r BYRAind e WatHiN Sald bly Parbeingedisaai d key

bl ade and sai art when said blade is fully inserted into said
keyway. |t b@nsraélra@spéémt Friativa gotasion ahays the axis %frfqtﬁeoapééélq kodyyp- 20

stantial l'y sghnahGpahiny dfnddlRirdkiat shhpé @bahéd @hr%fugh reacﬁ ghd dis@mat &
assenbly and is arrang

ed to_pass sybstantiall e centre. of the
di sc openi nig§atipp ﬁ‘@‘a’f"?& ii‘gfaé‘l‘sré "’ﬂﬁ%ﬁ“"éé’@ﬁz‘ﬁ{ 5& Ogg aﬁ?ﬁ:r}h§ Td(e)lce at a
front side 6|§érﬁﬁg tmﬂamgl%ﬁpeﬁabl ReyWwdyh vﬂukle)ket:emstsaﬁh ikelyoblalde draick - 2-

such th i tudi pal, .novene ses Q gaged
disc. | n a B?‘g?%rﬂaéﬁ%rfﬁ%&eﬂgﬁ?w Fﬂ'oPﬁEﬁl%g% ‘gﬁ# ?SP(?E ?‘gﬁéls%(l:a; ?‘%31" rtion of
the key doesurfate ofcsasd diadey thilocate tillaatremcuvensaldcmsq gt ia p&rticularecessary

ror any su LacsioRly bRubOSakNS ROLKLOD! St LI RaY Blik Sdoud Rty 21 o

The nmaj or axi posi.tlon o one ating
portion canlﬂgertedllatcedald&mhmkm& NEFQDF@PG?%‘(P to peayvgat reaationefever

each | ocati r i j or
axis t h]reg] t%ngge}'sl t Egirsaé‘?'oeg &gﬁéﬁ héﬁsﬂ{#'%ﬂ)l(clpﬁé sul‘rynggfe\édl ismgelfatgf;sﬁntl ally

par al | el t orespenseafo eaghsaid Fise a&ﬁ@ﬂf‘&l"‘sd?aéﬁmlﬂ}ﬁ' getatioRalppdiionxes gi-ves
the key bl aggd %of-dﬁdeiilﬁé & hr@ans tacting Bt wiedn Safd eéyerahec%aimbaapbame key

the hand on that tw st reverses a east on al e of the
bl ade. Beca'E%@"BYe"cth%ﬁla?W srf’i?fl% ﬁﬁ?’ht*%ﬁe &ﬁﬁ‘% &rf&faqﬁﬁ%r?ﬁﬁtt of the
key bl-ade t hrheugbxd blade is fully inserted into said keyway.

It is preferred that the rotational axis of the discs is sub-

di

20 stantially coincident with the axis of rotation of the total barrel assembly_
and is arranged to pass substantially through the centre of the _disc
openings. It is also preferred that each disc has a camming face at a

front side so as to be co-operable with a key inserted into the lock




15 the Iock causes partial rotation 3 of each of the various |ocking
elenents For that purpose it is preferred that there is substanti al
confornlty between the cross sectional shape of the key blade and the
openi-ngs ‘in the | ocking el ements, but such conformity is not essential. 5
" The essential features of the invention, and further optional features; are
described in detail in the follow ng passages of the specification mhich
refear to the acconpanying drawi ngs. The draw ngs, however, are nerely
illustrative of how the invention night be put into effect, so that the
specific 10 form and arrangenent of the features (whether they be
essential or optional features) shown is not to be understood as |imting
on the invention. In the drawings: Figure 1 is a front end view of one form
of cylinder |ock 15 i ncor porati.ng one enbodi nent of the i nventi on;

Figure 2 is an enlarged cross sectional view taken along line II-1I1 of
Figure 1 but showing a key inserted into the |lock; Figure 3 is an enl arged
cross sectional view taken along 20 ~ line 11I-11l of Figure 1 and which
does not show the key ‘inserted into the lock; Figure 4 is an expl oded

per spective view of the |l ock shown in Figure 1 and showi ng a bl ank key
associ ated with that |ock; 25 Fitdre 5 is an enlarged end view of
one of the discs of the lock shown in Flgure 4; Figure 6 is a cross

t I t VI - VI 5: . Fi 7
Sectional vi owtkBRdeBRRpAC oy Pt o8 he Kef s =G of B koRasE o
view simlar tdis€igure 5 but show ng another disc of the barrel assenbly;

Figure 9 is a transversg ¢roafeREftdMhimUhe ttle?iillor axis of each locating

portion of the key does not necessarily bisect that portion, nor is it

5 necessary for any surface of the locating portion to extend parallel to
that axis. The major axis is simply a datum whereby the disposition of
one locating portion can be related to another. In a preferred arrange-
ment however, each locatmg portlon has a greater width in the direction

- of its major axis then transverse thereto, and_the mdexmg surface is

10 substantxally parallel to the ma;or axis.

The angular disposition of the major axes gives the key blade a
twisted conﬁguration and in a preferred form of the key the hand on that
twist reverses at least once along the length of the blade. Because of

_ that twisted configuration, longitudinal movement of the key bladethrough -

(e 15 the lock causes partial rotation )

&



—~akong line IX-1X of Figure 2, but without the key inserted 35 . ‘into the
321 pek: 4 Figure 10 is a cross sectional view taken along |ine X-X of
igure 2 and showing the key partially inserted into the |ock; Figure 11.

~is aviewsinilar to Figure 9 and showing the 5 key fully inserted into

_“the lock; Figure 12 is a viewsimlar to Figure. 10 and show ng the key.

- fully inserted into the |ock and t:ﬁrned partially to rotate the barrel _
~assenbly relative to the cylinder; Figure 13 is a perspective view of ong
formof key usable 10 with the lock of Figure 1; Figures 14 to 16 are
transverse

' [, Vi t ak | 14 V-XIV, XY-XV d
XVI - XVI -t pégfs\f’zf Ig;%fi‘&ﬁé \9’%5?’9&%36‘?%&%3 igo@gig?%m%fi on v?gvy of a-

key bl ade issi préfurréd that thete dbowabstantiajucenfiiymity Jieteeds the a
~ di agrammat | devel. K - Figure.l7: Figure 19 is a
view sim @ﬁ%?’rﬁéﬁ’?‘?%“ﬁ%@@%ﬁ%f gf'g‘ﬁ Sﬁ{’lﬁlhed???"é%ﬂt“’f 3P of key
bl ade. 20 locking eleméwks,cbad suchacefifegmitysi sotieseewiiadnt of the key bl ade
of Figgure 19; Rjsgu ia  RediSt ' ' ' pQrd i &J%ply of the key
bl adegof a specia EE%%J?S? ﬁ%e WE?E‘&E h}égli\ggﬁ%ﬁ)ﬁi gﬁéeﬁ?; Figure 22 is an
expl oded pPtipesk featyrasy are deserihed inrdetail inpithe Following porating an ¥

erbodi mentpaahagdif olfN¥EL dpaBi LA t26R IwhiSh MR8 Fo %@%c‘éﬂ%‘mﬁﬁ ciated with
that |ock; Figure 23 is_an enlarged transverse crgss sectional view of the
| ock asserfFBYiRgs-ri Jhe Arayingsy, hpyierersaxe merely ddlpsfrative ofock to place °

it in a baidwethd dntanbici0Riiht ®e; pob into effectiddUtEat?4hb SspecEayy Si m | ar
oyl i br: rpus 3FREbebt of Tk, TeRtures TP HREY Pos AT he
- or optional features) shown is not to be understood as limiting
on the invention. ' ' o
‘In the drawings:
.Fig'u.re- 1 is a front end view of one form of cylinder lock
15 incorporating one embodiment of the'infvféntion;
Figure 2 is an enlarged cross sectional 'vi_ew taken along
line II-IY of Figure 1 but showing a key inserted into the
locks . o ’ _ ' _
Figure 3 is an énla_rggd cross sect:i.onall view'taken._ along
20  line III-III of Figure 1 and which does not show the key
inserted into the lock; -
Figure 4 is an exploded perspective view of the lock
shown in Figure 1 and showing a blank key associated with that
lock; _ '
‘25 Figure 5 is an enlarged end view of one of the discs of
. the lock shown in Figure 4; _ ' _
Figure 6 is a cross sectional view taken along line VI-VI
of Figure 5; | |
Figure 7 is a cross sectional view taken along line VII-VII
30 of Figure 53 o ' -
Figure 8 is a view similar to Figure 5 but showing another
disc of the barrel assembly; o
Figure 9 is a transverse cross sectional ;v'iew taken
along line IX-IX of Figure 2, but without the key inserted
35 into the lock;'



5.

. . . _ _ N
condi tion of the lock during withdrawal of the key; Figure 26 is an o/
expl oded perspective view of an alternative 35 form of disc arrangenent by
for the | ock shown in Figure 22; 5 Figure 27 is a perspective view of a
standard key ‘suitable for use with the | ock of Figure 22; Figure 28 is a

per spective view of an end portion of the blade of a speC|aI key for use

with the | ock of Figure 22; 5 4 Figure 29 is a cross sectiona

vi ew.taken al ang |ine XXI X- XXl X of F|gure 25; Figure 30 is a view simlar

to Figure 29 but showi ng the |ocking bar out of engagement with the | ock

cylinder and a stapdguth 40YVid userbss! deewomeviwmé& along line X4 gure 31
is-aviewsinmlar to Fi gure 30 but. show ng a speci al e(gyg.l nserted into the

lock; Fi gure°§2F’r%""'an2 g shegingothe) key; partially Jusgrt E'F‘haﬁthe f or m of

. barrel retai noeigg neans for the |ock of Figure 22; Figure 33'is an enl arged

“transverse cross segtiongl yiew the harr ass of Figure 22
but showing the m)gﬁ q?ef’dﬁ"%ﬁ"rﬂ?ﬁém&f"%w SB&%% §E Bwi ng a

- st andar d 5key kiepstulfigdinsetrded himtootke oickpire 34 is a view sinmilar to Figure

33 but showing a s ey_inserte Firgure 35
i% a view simlar P'E&'hagufbei/%zf %ﬁfw %’c'?vl\n?% 1{ohe %&r:reP assen%‘?if/‘gr ot at ed
“relative to tthe keyl fullyr ipgexked dfte Hhespeck and kKyrnedipprtdally ite an end

vien of 2 modeth 6 chor kb asphifhls Whyd) do'Ehd laladsl OUre 221 25

Ffgure 37 is a viewsimlar to Figure ut sh ovm ng_ yet ‘anot her npdified
form of disc; FiguFéswee 13 is & agrermﬁwe ereys o anet £oxmy jof\ ey ugable (i sc of
t he ki nd1eh0\eﬁthnug| D6EIE o22Figdnix@uip 39 is a viewsimlar to Figure 38 but

-showi ng a 30 %Ifled fg £nof6 disc; Figure 40 is agersgec_tive vi ew of
y'e-t anot her nmodi fi agures o 16 are trans rse Cross secilonal views

taken along lines XIV~XIV, XV-XV and XVI-XVI respectively of
Figure 13; - |
Figure 17 is a side elevatlon view of a key blade similar
15 +to that shown in Figure 13; '
| ~Figure 18 is a dlagrammat:. c development of the key blade .
of Figure 17; S ' : b
Figure 19 is a view smla.r to Figure 17 but shom.ng a
sl:.ghtly different form of key blade. .
20 Figure 20 is a diagrammatic development of the key blade
' of Figure 19; _
Figure 21 is a perspective view of port:.ons only of the
key blade of a spec:.al key for use w:l.th the lock of Figure 1;

Figure 22 is an exploded perspectnre view of another form

s ' 25 of lock incorporating an embodiment of the invention and again
showing a blank key associated with that lock;
°® : Figure 23 is an enlarged transverse cross sectional view

of the lock aesembly of Figure 22 showing a key inserted into the
lock to place it 1n a barrel release condition; '
30 Figure 24 1s a view similar to Figure 23 but shomng
the barrel assembly r_otated’ relative to the cylinder;. ..
_ Figure 25 is a view similar to Figure 24 but showing the -
condition of the lock during withdrawval of the key;
Figure 26 is an exploded perspecti_ve view of an alternative
35 form of disc arrangement for the leck shown in Figure 22; .



.
'y &

- formof disc for use with the | ock of Figure 22; Figure 41 IS an exp-l oded
rspectlve vi ew.of yet .another enbodi nent of the i nvention. 35,
{5

pe particular |ock according to the inventiaon is shown jn - 6 Flgures 1

0. 12 and includes, as part. of the barrel assenbly 1, a plurality of

_telatively rotatabl e discs 2 each of which has a non-circul ar opening- 3
formed through a central region thgreof. The bl ade of the key for the |eck
(which will be hereinafter 5 descri bed) has a transverse cross sectio -
which is substantially conplenentary to the shape of the di sc openi ng 3 and

"~ that blade is t d Ieat art of, its so that. it has a
cammi ng facili t%eiéé'gh%fel ng “%8 BV ofn 8 ??ﬁggéqfﬁy ‘é’r‘i“éh@ed to
i nfl uencefopuseaivwidh the |](99kl o@mg 223whi ¢ch 10 functions to hold the
barrel assenbl yh]mﬁ.gagglsits Qtiwl %\L,\}‘ﬁeoft Qnt dﬁ’x“g’qhh and the

- .l'ocki ng means 'S rendere erative when eac as a particular
‘rotati onaWQﬁesp%sﬁ tSPemlekarlw pge twidhothe dokkef Figewe @2¢c 2. That

- rel agi onshi p bewﬁ& quvarefub% desfivnal | viewC BalrL 160 185€T Lion of a
correctly_forne key 6_(Figure 2) into the keyway fornmed by the disc

openi ngs XX Ty H’gpgiﬂ”tﬁ idisc opening 3 can vary to suit reqw re-
ments, but is prﬁueeayomssubﬁmhmﬂaa- b eFigae ég)rbueaéﬂbwdhé%h% I'n the

exanple S ee F| £3 1 and_5) J substantiall'y
rect angul g’f"\gﬁé aﬁf‘F’éﬁﬁ’V“g Yﬂ‘?& Fbgggn 9& “iﬁf/ 8%daRe containing the *
r ot at i onasteadazd dsfeyt inseirlmd PotoStbé ockgmmetrical arrangement is convenient
for nuf act uri 210y S p_“% lg3miB ention. The
prefig?red openin %g :Eie)r%gfor as a n'%] grgsﬁgg&g?d urewg which is

t r ansver sepecdadkey Meelt’%ﬂaw%d#heah@!,of the disc 2 and bi sects the
opening 3 in theduagass ugd Hﬂ'eﬂil’bﬁ@& ﬁé}sﬁécéﬁ% Wwwaﬂérﬁm

i
conveni ent to herei nafter descri be the rotational_ disposition o such an

openi ng 3feFp peiharaal erataiping meppe for the lockeof Figurs 28sher shapes,
whet her they berfpueess ucsahnOémmbedcwbeexrsegafmd-a&tﬁQu ViRV ng a maJ or

axi Slg or Pel;hgul!;tpr gagsaeI Si.y :tdFIihat %I gug %owfng the modified
retaining means of Figure 32 and also show1ng a standard key
inserted into the locks -
’ Figure 34 1s a view similar to Figure 33 but showing a
»spec1al key inserted imto the lock- .
20 ' Figure 35 is a vieW's1milar to Figure 34 but show1ng the
barrel assembly rotated relative to the cyllnder by use of
the special keys;: o '
Figure 36 is an end view of a modified form of disc
usable with the lock of Figure 22s
25 Figure 37 is a view similar to Figure 36 but showing yet
' another modified form of discg ' |
Figure 38 is a diagrammatic cross sectional view of a
disc of the kind shown in Figure 22; '
Figure 39 is a view similar to Figure 38 but show1ng a
30 modified form of disc;
Figure 40 is a perspective view of yet another modified
form of disc for use with the lock of Figure 223
Figure 41 is an exploded perspectlve v1ew of yet another
embodiment of the invention. -

35 One particular lock according to the invention is shown in



arbltrarJIy sel ected, but nust be the sane for all openings in the sane
group ‘of di scs.- The cross sectional shape of the key bl ade (hereinafter
described) will of course have a maj or ‘axi s which corresponds to that of
t he -di sc opehing, 3 with which it is 35 'to be used. .. In the particul ar
embodi nent of the invention shown in Fi gures 1 to 12, the barrel assenbly 1-
I ncl udes a disc carrier 8 which is ge,fheral ly of cylindrical formso as to
be kgtatable within the bore: 9 of the lock cylinder 5. + The carrier 8-
includes 5 a front cylindrical section 10 and a tubular section 11 which is
Z?axiAal Wi t [Filghfed [10Rb w@hhqheladaﬂ;i ﬁXiJEflfiS)fr €Be \:&i-?éy a‘abaﬁtﬂfyr e (Fi gl;r e
portion r section cent the fr i on may have
an openi ng g"fﬁ?&%n‘é it éf"t iﬁ ﬁbg 1858 Breachco %wix& ?hl n the
t ubul ar sectnmcilihulii: oﬂ'eming fm&omdlﬂﬂ-bﬁghw beﬂmleﬁgmn thdxebant i al part
of ~the periphery, of eac e angt e ch S
substanti al | tﬁ%"isea i 'B' fbﬁ%gﬁ w%lofé n%r(?fm%ﬁe *t ubul ar
sectiondll admicaﬂbeﬂ)eha# thpmmseng'deobeemoexmm:@mbstmlnEM| ni ng
-part of the Fj Egﬁﬂi o -have an
axially éxt e&ﬁ#’ Embtégﬁi?s?or nme Bgnl'ga scfl%g g %&da hggr t he boss
15 is less tiﬂammddﬂhriaﬁelt ghonghpax (e ata dengthysopthat iy hag a\M Il be
appr eci at ed dhiaing fﬁcayilw 2k ﬁﬁ@&haﬂéxldeeeﬂmt. bfheORESLsSR0RKL as descri bed

t*o permt nounting, of di scs 2. The_di scs 2 may be .inserted axially
into the tufrapeeddo; b‘i‘i‘ PenCe, Q?PHEF‘%H& lerlsing means| & yhiche term " disc”

"is not 510 befund¥irtd @00hdld ﬁﬂGﬂﬁﬁ'&é]Z. dbsefbLy ][1| agaﬁns%rmbtaﬁgha&eldeﬂfa as |
conpared wit anmet.er e discs.2 . may in fact, have.a stantial axia
Gopth such ot {he E Anper Phepd eop frEk hsne B 11 Hagatred daiFerfre, | %)
conveni ent twhemcésth ddsal2 bps sa ipartiéuwlars ratatiional. dmpysitinha'elaﬁznh scs 2.
can be selec 0 ' r:t i A homn t here
are si x di sc%so %héinof?h‘tégpagﬂékgﬁ ?%aé(}ﬂ' T}Ie at*‘mo&'?gr sec x|L(;e‘-'r11l 11 in face
to face rel aardpahidiscs|2 ds achiemds'bnegngsrtﬁfonadfan:@nrrmmsfmﬂe in 30
end to emrd %gaee(msm@y 1886 Mexfd ﬁsy&y kh?mé@'b?ttﬂmﬁ*ﬂw JREhYRED
. _—

The shape of the disc opening 3 can vary to suit reqlure-
ments, but is .pref.erably substantially the same for each disc 2.
In the example shown (see Figures 1 and 5) the opening 3 is *
20 substantially rectangular and is substantially symmetrical ébout
any plane containing the rotational axis of the disc 2. Such
a symmetrical arrangement is convenient for mannf;actﬁring purposes,
but is not essential to the invention, The preferred opening 3
therefore has a major axis 7 (Figure 5) which is transverse to
a 25 the rotational axis of the disc: 2 and bisects the opening 3 in
' the longitudinal direction of the opening 3. It w111 be: Eonven:i.ent.
' to hereinafter describe the rotational disposition of such an
. - opgning 3 by reference to its major axis 7., Openings of other
shapes, whether they be symmetrical or not, can be regarded as
30 baving a major axis for the purpose stated and that axis can be
' arbitrarily selected, but must be the same for all openings in
the same group of discs.- The cross sectional shape of the key .
blade (hereinafter described) will of course have a major axis
which corresponds to that of the disc openlng 3 with vhich it is
35 to be used. ° : :



s

“~bhe. major axis 7 of the opening 3 and the disc |obe 14 may be substantially

‘)fthe same but that is not essential. As shown, the shape of the apening 3 .

Aray be circular at the centre --i.e., coaxial with the disc axis - with a

" stot extending fromopposite 35 sides of that central portion. In the
result, the opening 3 is 8 gengrally rectangul ar in shape. The side
surfaces 16 of the slot portions d&f the opening 3 formkey reacting -
~surfaces which function as hereinafter described. Because of the -
substantial axial depth of the disc 2, it is preferred to provide camm ng 5
faces 17 at eadh ithe phrtichler enhoddiment ofctherjngention shawnegnnpl e shown,

. there nmay: four ' : G e0hael. 4 [ Each camm ng
face ‘17 &Bﬁoega%e%&?%%a:bg?géﬁéﬁ;g%ﬁ?hjé 'o'peglgn%tagsgn sl ?)T)es i nwar dl'y
from t he 8rwisishcip \genemgllya of eylindriesk dorm sq i tithe Betataplepective one
.of the Key4hfathe Nbre09SsH feCFockd cplidded §] SUnEPEAYrAIErB ihausdescach -
camm gg face 17 converges i nwardly towards. a cor'res_pond_lr}%écgmn ng face 17
at t hé oenEromdngybindrigal;jaection 19 god4 FBRH%&G&'@?FF{; cB) is forned
bet ween tihogﬁvm_xgamm fbﬁéle!i}oﬁg imsiitz)hato Igaadgiﬁ:imsl-mmdnyhe ?]ur-f agels 16.
15 . n.the.group, of discs 2 a r oper. ocgated . n the tubul ar
section Heﬁﬁf’ﬂe%f’e%’&#h@??tlfgsﬁéghgvg%' i?’ﬁ%lgng]rle in axial
al i gnmentadjackntotbe rfrohd dexrtdon mayybaye B cpemjmgel? Jalodgom®s t 0 t he keyway

19 is obtained thr an, openi 2Q. . n q{qﬁif f carrier 10 °
and t hat ég%e%ospgﬁ'glﬁgﬁgﬁw%%n%esglhé;'égal%ﬁ%ﬁr'\i?lc&lr'%u ar g%ﬁ&?{%ut which is
di f f el@ntilt o Kovethataperdiculee adivangepemt,ngssthsimotialx papt of %be shown in :
Figure 1 c eRi ZQBM €arll 'aﬁ?}!& ) :'sV" shaped

pr ot r usi gﬁ%&ggﬁbgg%a%ta giégc%% tv\qvgiggsgﬁgﬁic‘ia%re erab iclgrlrsanged in

di anet r i cabstendiablye thecpeme @ashrg inper diapeter orpbonepdRofy theans 4 of the

ar r angengibufdi0 e tibn HUULES al1hferbdly Paojd66ing Rbbe QAT exfendki dabl y mount ed
in awall 23 of the cylinder 5 f

or novenent towards _,anﬁ,iavvay fromthe
barrel adYeRpite remaiping; part §fb%'€8?{ﬂﬁ§ysﬁ'%@”i 8% Por nrer _
di r ect5 OlEach Ali sicN@ aiiiaye alla dislvieOlin Axially heartphdizgebosk? 15sf@mednged f or
ocation each side and the diameter of the boss 15 is less than the diameter
‘of the tubular section bore 13. , o o C
It will be appreciated that the tubular section 11 need
not be open sided as described to permit mounting of the discs 2.
20 The discs 2 may be inserte_d axially into the tubular section 11

in other constructions. ' Also, the term "digc" is not to be

understood as necessarily requiring a small axial depth as
compared with diameter. The discs 2 may in fact have a substantial

axial depth such as to be more in the form of'short cylinders,

25 but it will be convenient to refer to all possible forms as discs. ¢
Any number of discs 2.can be selected to suit particular: _
requirements. In the example shown there are six discs 2 and : L

they are arranged within the tubular section 11 in face to face
relatidnsh:i_.p - i,e., the bosses 15 of adjacent discs 2 are in
30 end to end enig.agement.. For each disc 2, the relationship between - -
the major axis 7 of the opening 3 and the disc lobe 14 may be
substantially the same but that is not essential. As shown, the
shape of the opening 3 may be circular at the cehtre - i.e.,
coaxial with the disc axis - with a slot extending from opposite

35 sides of that central portion. In the result, the opening 3 is



30 mnthln a Iocklng recess 26 of the barrel assenbly 1 such as to hold

t hat assenbly 1 against rotation relative to the cylinder 5. The |ocking
recess 26 may be provided in the outer surface of a cylindrical end cap '

- of the barret assenbry | which i's*attached to the inner or rear end portion

of--the tubul ar section 11 for 35 rotation with that secti-on as shown.

9 As previously nentioned, the discs are adapted to control operation of

t he.l ocki ng means 4 through their relative rotational disposition, which is

in tdrn cont {1y el Je%ﬂwin shgpéhewﬁgbme"&mnu@gqe Genalgial! on.

when the dis have a particul ar arrangenent ey are
adapted to |mtmme'ftﬁbe|qmnmg Frdarm kmmnmgngamuﬁaceﬁ whbelhs which i s

activated Onjgnediod Niat h@@éﬁa@eéﬁrae%mwmﬁécmet&mﬂesma%anﬂfn act uat or

means of the construction shown, conprises a series of balls 28, each of

whicch is car®¥iad fgpimef Iﬂﬁ’edi&c @ at1ip prefarzed,to grevide cpmming,s | 28
has. a d5arﬁfﬁfﬁs?i‘?%ﬁ?aélﬁ%hﬁﬁﬂbﬂi%ﬂeﬁiﬁc wpzhm; Isobexnlétharuhuﬁﬁwgr:l ed
in a circular, hole or rou e | obe shi p between
the Hol e 29 3hfYDy hEPSTS; B nﬁ&ﬁé (‘fl‘g‘c': &E?eﬂ?rﬁfcg ?‘gi (#f&ﬁ ent for at
laeast two of didec2di- mhzcmmhefgmonm 1sasloekrﬁnmmyeﬁagu13e$d5ammb 15 8, but
in a preferrgd arra e a o) y if not
all of the d'lg%c 3?58(: '?Lgé]?]g#r"gnged s& %Tb%‘ﬁea{zﬁ{i fa ol es 29
are in axial ohlthgnm totmmnatatartr abeeﬂpsctﬁveengagd Gheluuormhmd t he
combi ne en t yyost bal
T 9&1%69;? fpﬁﬁ %ﬁh@%&ﬁhﬁ?w o usy gkk‘bl% Q%Jﬁf&@@ 10

28a protrudes her an It "ot yond the rear nost

surface 30 OWIWPS‘S?%SIHHEF'F% towards ebeomsemreawgar%@ezférﬁ 3). In
that conditi @ik o¥héx eniasosieNaise 2 guaea aarmemﬁmrmh guakl 6283 causes a

lifting elenent 31 to nov the | ocki n: un _ out. o he | ocking recess
26. 25 Tormef bejlyes ?‘? ??‘?Fﬁ %bdhttlﬁﬂ ‘fﬁrf"{’l‘mf el ement 31
is also a nebﬂlth]aabﬁrmbem&.s Iocat ed:in a front end portion of the | ocking
recess 26.and that_recess 26 is W|ththe ngagi actuator. balls
26, “The F11ting baVhess Phe Euaprof 41357 3 Arpyoverfy Fidato 35/ 458 |

tubular section 11 of the carrier 8 the:.r respective openings

3 are in axial alignment and comb:.ne to form a keyway 19 (F:Lgu:re
1). Access to the keyway 19 is obtained through an opening 20
in the front section of the carrier 10 and that access opening 20
20 also has a non-circular shape, but which is different to the shape |
of the disc openings 3. For example, as shown in Figure 1, the
access opening 20 may be circular save for a "V" shaped protrusion
or rib 21 at each of two sides and preferably arranged in
diametrically opposed relationship. ' o
25 The locking means & of the arrangement shown in Figures 1
~t0 12 includes a plunger 22 slidably mounted in a wall 23 of the
cylinder 5 for movement towards and away from the barrel assembly
' 1 and which is biased by a s?ring 24 in the former direction. An

»

inner end portion 25 of the plunger 22 is arranged for location
30 within a locking recess 26 of the barrel assembly 1 such as to
hold that assembly 1 against rotation relative to the cylinder 5.
The locking recess 26 may be provided in the outer surface of a
cylindrical end cap 27 of the barrel assembly 1 which is a‘ttached
to the inner or rear end portion of the tubular section 11 for

35 rotation with that section as shown.
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t he aligned actuating balls 28 and thereby noves against a-30 ranping
gface 32 of the plunger 22 so as to lift the plunger 22 out of the
‘ocking recess 26. In the unaligned condition of the actuator balls.28 as
shown in Figure 3, the spring | oaded plunger 22 pushes -the I|ft|ng bal | 31

~forwardly and is thereby able to enter the | ocking recess 26. 10 In
Figure 4, the key 6 is shown as agplank for conveni ence of illustration:
That is, the el ongated bl ade 33 hds. not been "bitted" or formed for. -

co-operative engagenment with the discs 2. Indeed, -as shown, the bl ade 33

coul d not enter the disc openings 5 3. Figure 13 shows the bitted bl ade 33
and, as seen fASnPreGonaly mentionesd, the d&PSSsz axet adapted stey sentrok he bl ade

33 is sub@&wﬂoal by mnmbatmd 3% ﬁf}éhs“i fh&uﬁflaﬂﬂaﬁf r?mwaeﬂ'ﬂa%oﬁal bug 4t Qgt

.i's not esgential.. agde: as a r.al.i oc rtions

-provi-ded BEPLIEER, ‘ﬁ’tié*‘v’aﬁ 48, PR, coptrql ﬁﬂtwy t?‘EalEW g Pﬂb%géct i ons

form ng Ianguamnth;rleomdeakmnatwneﬂ&hpeﬁsuezlma;herm-qaprhmn 34 of

t he bI de 33...A ct of it he ade . 3 e | ocating

porti Gns & Rarelone khehiinstic Y ord AR <" Enlnte “thel horiiBe, T L

‘sectiQn gieape 4 sbhsmgh lahma‘lmrdmmslshmhz ipowtmvmeéi axlyzat dbati ng portion

34 is held.20ai;3% nhB:Pb he key bl ade 33. In particular, at
zfqrng port|on % @yﬁgfagé

each | oc ade 33 has two opp05|tely facing
i ndexi ng surf ad®e %mwpemeram oik ey conatxrehiam shewmyo semprdeps react i ng

surfaces gh@i& olthBallisS 08RG 3Ihieh is carried By BRCNobOCAL bPG POTtion 34,
the crgss section of t?e key bl ade 33 has a,major axes 36 _which extends

transt8r Fespertive difcers odiach; Prll SRghas, & Aigmeter arpatercthomafhe 33 | n the
exanpl e QinEl Glepeh df} the. Léhe meanmpercmswﬁ lai srdulat NEoIRI BYlE cross

Srono ar Siahed "kt A8, EORCHA: P'mae Reratqpety Peptil e W5 1 2t
t he maj orandxtle B6jof axtie Dlcfdéherdiss- epatingn3 dies dihfferenh fargates 14 to 16.
The coNS§QUENaObe 1A' af i 208 CRRT pHHAT bENsrlivh! b 3 QiFe R RPREEN!
15 8, but in a preferred arrangement it is different for at least a
majority if not all of the discs 2. When the discs 2 are
arranged such that the holes 29 are in axial alignment, the
actuafor balls 28 engage one another and the combined length of .
. those engaging balls 28 is such that the rearmost ball 28a protrudes
20 further than it 'otherw:ise would beyond the rearmost surface 30"
of its respective disc lobe 14 (compare Figures 2 and 3). In
that condition, which is shown in Figure 2, the rearmost ball
28a causes a 11ft1ng element 31 to move. the locking plunger 22
out of the locking recess 26. )
25 In the particular construction shown, the lifting element
" 31 is also a metal ball which is located in a front end portion
of the locking recess 26 and that recess 26.is aligned with the
engaging actuator balls 28. The lifting ball 31 is pushed rearwardly
by the aligned actuating balls 28 and thereby moves agaiﬁst a
30 ramping surface 32 of the plunger 22 so as to lift the plunger 22
out of the locking recess 26. In the unaligned condition of fhe'
actuator balls 28 as shown in Figure 3, the spring loaded plunger
22 pushes the lifting ball 31 forwardly and is thereby able to '
enter the locking recess 26. o ' '



fron1the follomnng descrlptlon It is preferred that the term nal 30 ey
portion 37 of the blade 33 has a .cross-sectional shape to fit into a

correspondi ngly shaped recess or passage 38 (Figure 9) in the barrel end
cap- 27 sO0 as'to prevent relative rotation between the key 6 and the barrel

assenbly 1. In the formshown in Figyge 13, the key termnal end portion
37 has a cross-sectional shape 35 not significantly different. to the
shapge; of the disc openings 3. The opposite end portlon 39 of the bl ade
33 adj acent to the heag‘ ef eEany has a cr.gi ctional sha
substantial |y corr&d % &Y 81 1% (FRONB AR & S °%§8ﬁ??fb‘°?ﬁ and

t her ef ore al eb iflimnstradieni o Tibatva}t the| ekongeted bdadoF3bbssowh bdem key 6 -5

and the barr e AS3RTGH Yotned Ohe | NRlopBHE AYAC ohaeRbAHSRAMO: 38 25 2 DI T

of grooves 41 receiving the rib ccess openi ng
preferred ar Tedegdsesst shmwmn thenkladei 35 cepuldcreth enter tihe dise ppenings3

ext ends SVer 303 gife 15 alible She 114 UBHHAA053 and, 4LAILR HBL'BRRxLDE 11O

end portlons 37 ang The twi st nay be relatjve arp._or aua
accor di ng- t ol dfuie bt erofsseetional pphane; pL the, b iﬁ’gﬁe Aants oK I'\%1 y

i rectior of ch%heﬂﬁz*&e’wr&%dsm OE flie r@emdg];cg; IRAS thadiisngiener al 1y
coincide with eggg?%t l.ve locating portions. 34 he degree of tw st may be
15 . se| 824 suit requirenents - for exanple, it nay be up to or

nore than [err] ei ThemladelS30has he plaralityxos Yotating pertiade3section. at
t he end ﬂfrt'{;’m%?d ﬁ“ts ‘;eeJ q.rté\%yv%lstaf% g nPengQﬁ suﬂgia 't |1y greater
egre

than [erT PROONE &t AR genent of tw'st
appr oxi mat el ge¢tdond fqmiaacihgureha 5 tbhbﬁ I8 'b&kea!x r &Zesnem:m I@ating

the maxi num y@fﬂﬁhsﬁno&nt@%aa Spﬂf f fsnetmaw ?m&;ﬁt t he
2

| ocating portions I'S_appr oxl netel y e tw st reve enever

it occurs, nbladse33rafddhe kncading @@Glgiéﬁ rbﬂlﬂqtemﬁ@l}'ﬂﬁ’ect’#@!uﬁéed not
be reversed wbm/meralslaua &auhd 3), ttMﬁaﬂesmgdlalseaﬁ iHae &ength 25
of the b 5'ade 33s onggag eveig Hﬁ? ee of tvm‘slé ﬁdy al ong the
| engt h th%llﬂ&ﬁ?s 53 BPJﬁ’g‘WCQ e brinde 3“9‘@}?% 9 BE‘(‘Ween each
t wo relative to the key blade 33. In particular, at each 1ocat1ng '
portion 3%, the key blade 33 - ‘has two oppos:.tely facing 1ndex1ng
surfaces 35 which fit neatly between the opposed key react:.ng o
surfaces 16 of the disc opening 3.
20 At each locating portion 34, tl_le cross section of the key -
blade 33 has a major axes 36 which extends transverse to and
intersects the longitudinal axis of the blade 33. In the example
of Figures 14 to 16, the major axes 36 bisects the blade cross
section, but that is not essential. o
25 The key blade 33 is twisted along at least part of its
length as a result of angular displacement of the major axes 36
of the blade cross—section as shown in Figures 14 to 16. The

consequence of that twisted conflguratzl.on will become apparent
_ from the :follom.ng descnpt:tqn. It is pre:l.’er:ed that the terminal
30 end portion 37 of the blade 33 has a-cross—s'ect'ional" shape: to fit
into a correspondingly shaped recess or passage 38 (Figure 9) in
the barrel end cap 27 so as to pre_fent relative rotation between
the key 6 and the barrel assembly 1. In the form shown in figure
13, the key terminal enﬁ'portion'37 has a cross-sectional shape

35 not significantly different to the éhapé of the disc openings 3.
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ad)acent indexing surfaces 35 and each surface 43 is arranged substanti‘ally
nsverse to the |ongitudinal axis of the blade 30 33 and sl opes
neraIIy in-the | ongitudinal direction of the blade 33. Wen such a key
ade 33"is being noved through the keyway 19, the camming surfaces ‘43 of
t he bl ade 33 co-operate with the disaqcammi ng faces 17 to pronote rotation
~of the discs 2. Prior to insertion of the key blade 33 into t he keyway 35
19, the discs 2 will generally be in a scrambl'ed condition such that théew
maj or axes 7 Tok dppdist te empesdrtiencimifnyse Blade MBngtijaeehy to the di sposed
relative to gne @anot Lo t.he | ock of Fi w dth, of. t barr el
assenbl y ope‘r%l ?‘ng PE fef?’ubly R it “67°F ?ggjio\?glagnrbau arSL%?"éCBBEJIaI%Bn of .
t he disc openmwo@nbmd&sethatt af | Ure bBeywdye adiesss opeviegazl \ﬁ@clt there€oteibul ar
section 11 i g e |, taudi nal
edges. 44 of t%F%éD f”&ﬁF“‘“@ %8%1%%;9&9%%19?% ;rét%%%gl %%%EEE tA plete of the
unbi ased or ﬁﬂée@"}? Pe?’éilaBF%E“?‘PéVuTe For that avmeztrﬂm@tla@mwrmm 380t be
scranbl ed betgges tdé@r@g?bé\ﬂa% 33 for CBS&IiRg, tHUbidhah gpasenstcaakf ect the
operation descriped_pel ow. - 10 ' Because of the tw sted configuration
of the bl ade 8818 €4nnot be noved | ongitudinal Iy through the keyway 19
~unl ﬁss thg di scs 2 1notiad @rféfblﬁ@ﬁt)é]l‘]gﬁlbblyerﬂ'] sowrt,hehe Uuﬁsmtsbuelmpeni ngs 3
with an adjac rtian o e e 33 t.Ls e hi eve t hat
al i gnment w toﬁ \:HED?‘ dﬁg ‘l?cﬁngn %Oﬁ?rt"ﬁ?k BJF nOQ ¥3%'er gll?i% ve to the
barr 0 asseniieygth bahmbamtaelytwvem ;:toh:émrmcﬁmaryd ﬁar Thechuwirstl méy ve rotation
may be severely r enoag tegb ng
surfaces 43 g% f%leal%F%%e %ré)l% %a{%énm n % %&(@?Q %e d%@t?:nsn 2 enabl es
t he necessar ynr theaprefersed: aecamoseent? St‘@”bghaccl’ﬂréﬁ'étpwfht%sﬁl #im 20

| ongi t udi nal r£QE£&daRP! driRdot tndrBe1d@tiBns, TRECHS YERLASL 1SUES A28 43 tAl SO
co-operate wth the periphery of the disc_openi n% tQ cause the necessary

~di sc rot ati oFeSRPRANG elo@hENG AT LEPNT Wi st ST SRR k8€ Wighdrey3beever ses, the
di reatsi on of sshe@edototdia taskq@EaeBherd® M At SMaHACESiY haw thed ugSto or al so

reverse as W'r!olre btﬁ'\a%pggj e@&ttf\éro gigé B %hs}??najoir taxW'sl LZ %Ifs Phe blade section.

at the end portion 37, but preferably it should not be substantially

greater than 55°. In one ar:angement however the degree of twist
is approximately 15 bn each side of the major axis 42 so'that
20 - the maximum variation in angular disposition of the major axes
36 at the locating'pdrtiohs 34 is appfoximately 30°.

The twist reversal, whenmever it occurs, may be gradual or
sharp to suit reguirements. The t@isf need not be |
reversed, however, but coﬁid be oflfhé same hand along the length

25 of the blade 33. In that event, the degree'of_twist may vary
along the length of the blade 33. '

A sloping camming surface 43 extends between each two
adjacent indexing surfaces 35 and_eachisurface_43 is arranged
substantiélly transverse to the longitudinal ékis of the blade

30 33 and slopes generally in the longitudinal'direction of the
 blade 33. When such a key blade-33 is beiﬁg moved through the | . -
keyway 18, the cammiﬁg surfaces 43 of the blade 33 co-operate
with the disc camming faces 17 to promote rbtation of the discs 2.
Prior to insertion of the key blade 33 into the keyway

1€, the discs 2 will generally be in a scrambled condition such

(3]
n

that the major axes 7 of their respective openings 3 are angularly

“‘



be apparent froanrgure 13 that the hand of tw st can be the sanme on eac='
side of a particular i ndexi ng surface 35. I't will be appreciated that
6.as describéd would be difficult to duplicate and lends.itself to a |§
nunber of 30: key ' changes so-as to be-useful in a | ock system havinga
subst anti al range of conbinations. Figures 17 to 20 show two possible
arrangenents of the key bl ade 33 whi cA2i | lustrate the possi bl e range of
varratrons In Figure 17 the key blade 33 is arranged so that |ongitudinal
spacing bet ween adj acent 35 . indexing surfaces 35 renmains substantially

constant, butalr,i:, ed r&fbﬁ%"@o Qhesmeﬁt tﬂetnarmncngotstm 4@h¢yarl es.

of 1 he bl ado ABH o9, FBR SE=Sh AateRNIL oBariRe 12 117 el o iﬁﬁ ggre ooment

. of the bl ade?
similarly reheletivei gngmrsMupongtiaod«b;t ﬂh@dﬁsa&ﬂh&iw 3 becmiset ent spaci ng

of -the indexin es . 35.and, a tent,, angl.e .of .Sl ope of
the canmm ng 53?7";1“ ﬁg a’ﬁsﬁb oot sﬁéﬁa §H§F‘I§‘bl}h8 %9’ °ab?’rﬁ¥n1(} %Erfaces 43
actual 13 f ol Ildmited by the lpbes woemmptlmémgdﬁﬂngue edges |Wpo? the used-
rat her Ioosel oul I efpelf this o
specrfrca'tron §?h F]'q;ggrge‘{s1e g and(i’r?gl‘u“gllheyt*:gl%aiLl reprags%nts the 10

| ongi t udi nal @pmqﬁgoneiméﬁ xate tablr wakare off the dlizes ) dhahctheyi willso i s

substanti al | yho@tnd r&ermte&ebefofehehé &%pesiaaeesauré 3pBested, Eogi thpt f ace 35
has a width in the | Prturna di rection of bl'ade 33 which varies

because of tfeenat:affect: fhe Q?FrPW'a&PaE’é’rhe dcbedving surfaces 43. The

I ongi t ;w ?al SSaCImEﬁgpr&Sfm aﬁrllgsea conhgmthwe;lﬁ@haﬁﬂd?aqs he o 33
consi stent as desctri be cou on e.len 0 ade

For exanpl e, “GRRO ta\r” db& F?gyégﬁﬁ&g;‘g? “Birf’ep %"exr ng
surface 35 naiiske mrbteteertb émﬁ:.hmnyf adiigh hibeir nebaspeotiveubparingsS3 The

bl ade -arrangepent, of ElL gure ad a 0 that,
during V\nthdrg%ﬂ/al fadt)?l n'bt gﬁ‘lt%? %F(Z)b%etﬁfai ?&/a \%E %%re% d| scs 2 are:
rotating at ttecachievei thatheligmendtfwithoutrregqpiring Irohagtiandofathedi spl ac_errent
of the gamm, ﬁﬁa&ﬁ d‘J; X t%ﬁ%e £ Hhe D12 H0FERAY 1 S UNGCEn WRG &'

necessary to wt
the facility for such relative ‘rotation may be severely limited.

Co~operative engagement be'bwe_en_ the cammng surfaces 43 of the
blade 33 and the camming faces 17 of the discs 2 enables the
necessary rotation of the discs 2 to be achieved mth minimom
20 longihléiml force applied 'i:o the key 6. The camming surfaces
43 also co-operate with the periphery of the disc openings 3
to cause the necessary disc rotation.
Whenever 'the hand of twist of the key blade 33 reverses,
the difect:i.on of slope of the adjd_cent camning surfaces 43 will
25 also reverse as will be apparent from Figure 13. It will also
| " be spparent from Figure 13 that the hand of twist can be the
g - same on each side of a particular indexing surface 35.
S Tt will be appreciated that a key 6 as described would
be difficult to duplicate and lends itself to a large number of
30 key changes so as to be useful in a lock system having a
substantial range of combinations. TFigures 17 to 20 show two
possible arran__géments of the_key blade 33 _wiﬁ.ch illustrate the
possible range of variat;i.ons-; In Figure 17 the key blade 33 '
is arranged so that longitndinal spacing between adjacent

35 indexing sui-faces 35 remains substantially constant, but the



. 6 omthe lock. In this arrangenent, each disc of the lock is. 25 ,

P Jded with at |east one canm ng face at the rear side of the disc

i i ng in the opposite direction to the front side canming face, the rear

jde canming face co-acting with the key as it is noved |ongjtudinally out

of the lock so as to induce rotation pf the disc.. 30 : _ The
twi.sted configuration of the key blade -33 i's not necessarily achieved
through physical "tw sting" of that blade 33 - it may be achieved by - -
machi ni ng, grantliengf AlopeYofothercamihg @it a3SyarkBs, tMag! Qﬁangerp]ent
configurati on, ofrn t he llée¥ bl ade 33 _establis e‘_s;ht he ‘conbl nat i on of “the
cor r espondi ng'T 8RS S 55F &Y55681 3 49wks B8gv ich g2 dgvetnamentiafi the
~.vari ations i nblduat coviibugatiani stoubeimedrukeyis?.6F i qiregdedl shar 2@liskker ent

| ocks. As the_ka | s:Lnserted.into . the ke 19 .0f the .
~ corr espondi ng’#@%ﬁpg’gqg%%%d ?ﬁgﬁegsu%@osmfgt% avd bfﬁfémgénﬁ%'maé@gsa%tw the -
bl ade 33 wi | I sresAracf the Hdexing surfihces 3amridasesorksvérithahdie bgsul t that
the discs 2 w r ' 1 BSPANSTS -axjal Vv nt _qf. t he ade 33
t hr og‘gh t he \Ii\éeﬂyd\/‘\:/gyei_gg.hgﬁét}“ﬁﬁgarevergéeq't%i é?eb rgglg e _égqfé§”a%s1§r’i.bed, t he
14 discs 2 withe pembdgs eerfagesst] Prhwal iy feewr aihrldraktrash so tthet he
various part segfeb8RrPadgie33r sibher contbguraihen 1%5%;5? ahbadeudd b

predet er mi ned_accor di ng to the relationship between the nmajor axrs )
hol e 29 of eaddrodPeeeTsiagls Hat2}h PeRsages P ﬁr\%§e§l{%§éf533tlsﬁs_! tion of the
key 6 the disc |obelmabes FAQuass 18l ét%ﬂl%,aﬂﬁepﬂ.ﬁﬁé ?mskapfzé%éﬁfé hed (Figure
2). en the pl ad 3 Ls_ w thdra ver, the discs 2_are again __ -

0SCi I\mat ed sopcﬁ?éfg'uéj}l‘r?‘eﬁ”lll %Doaglﬂgltées%E?% & %"éﬂ%l%ﬁ%ﬁﬁ_lﬁc%ﬁq A" 1Anehe
fully inserte®D pessutbistantialilpeak epebtadee 3, the r’etslrnecbilirer ebrf@:‘ézze%.! y I i il)
freed fromt 0 I N4 knil . Of | ocki.ng. pl.unger (Figure
and conseque%c@ tg‘algafra%yf’%g‘ggn; ﬁg%?ﬁslr?e%hlé nhl%é.'f;?ﬁ‘édrmgllrdelg ?thD”[ 8frmeate'the
barr el assenth%?df 33 which varies because of the helical nature_of the

adjacent camming surfaces 43. The longitudinal spacihg repre$ented

15 by - line B0 need not be consistent as described, but could
vary along.the length of the blade 33. For example, the _
average .longitudinal spacing of at least one indexing surface 35
may be different to that of another indexing surface 35,
The blade arrangement of Figures Tgland.ZU has the advantage -
20 that, during withdrawal of the blade 33 from the keyway.19; not
| all discs 2 are rotating at the one time because of fhe irreqular
longitudinal displacement of the camming surfaces 43, Such an
arrangement reduces the effort hecessary to withdraw the key
- 6 from the lock. In this arrangement, each disc of the lock is
25 provided with at least one camming fabe at the rear side of the
disc sloping in the opposite direction to the front side -
camming face, fhe'rear side camhing face co-acting mifh thé key
as it'is moved longitudinally out of the lock so as to induce
rotation of the disc. ' ' | ‘_ _
30 | The twisted configuration of the key blade 33 is not ' -
necessarily achieved through physical "twisting" of that blade 33
- it may EE achieved by machinihg, grindidg of any other suitable
process. The twisted configuration of the key blade 33 establishes

the combination of the corresponding lock as previously described



 (Figure 12) - rThat éssenbly.l can'be operatively connected to a latch, I

deadbolt or other mechani sm (not shown), by any appropriate 15 neans. For- -

exanpl e, as shown in Figure 4, a flat metal bar connector 44 may be

provi ded ‘'so as to co-operate wit-h the. - associated mechanismin a known

manner.. That connector or drive bar 44 be attached to the rear end of

t he barrel assenbly end cap 27 as shown - for exanple, through a nmount i ng

_ plate ‘45 whi ch 20 s @tk ed to. the 4 ther

P St s Do dike? W3 U8 b RiAIBaE 1 SR, ThrPlodRbeil sfButn R, &

‘fromthe keyway- ﬂrgz-ndt©§9rtch\5"fbaﬂmielloaBserﬂbl thel khasbladpa$d ilsuingerted at i onal

position rel ati vg,d01tbe e hel ep r L£s 1
fntld tF. eG¥hy Q‘é 6f5c el Eozté% mﬁ@dlﬁb HGd QQa%]%mn of FE

to 12, that means 1 nclude$ a detent is slid nDunt |n a

radial bore 48 of tha2eridecean eraﬁe%ﬁ% af &hel Bdepei Shwibl GP"'HFet he 47 is

| ocatablege in a gamvea@rfaesse}szsméan RhevVigdedti prdthenadiiaeent w1l Iroebtd he
cyllnder 5 as shown in Figure and at t a%@?tﬁ d%ﬁg of the |n 47 it
A

remai ns cl ear of XBFESPYNE B‘és@‘éﬁ% mayement Evrpugp "?7 fHrEeh
recei ves the termnatiternd rpogsdseobuidtedf bldue BByashbestariBad, \ﬂhen t he key

Rl ade 33 is fully inserted into the keyway 19, a recess 51 (Figure 13) in’
that termnal end portion 37 is aligned with the pin 47 and the inner end
portion 52 of the pin 47 enters that recess 51 35 as the pin 47 is camed
aut of the cylinder groove 50 by initial rotation of the barrel assenbly
8 (Figure 12). The pin 47 remains in that key recess 51 and thereby
prevents withdrawal of the key. 6, until the barrel assenbly 1 is returned
to the initial position at which the pin end portion 49 is-able to enter
the cylinder 5 groove 50 (Figure 10). It may be desirable to al so provide
‘means for inhibiting picking of the lock. In the formshown in Figure i,
such anti- picking nmeans includes a shield over the separation |line 53
(Figure 2) between each disc 2 on the open side of the tubular 10 section
11 of the barrel assenbly 1. As shown, a single element 54 may provide all
of the shields and is preferably in the formof a plate-like nmenber having -
curved bar sections 55 which constitute : '
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Wi dual shields. Provision might also-be nade to enable alteratiaon of
® |15 conbination of the lock. For that purpose, the barrel assenbly 1 or
_ “thereof may be arranged for renoval fromthe cylinder 5 by use of a
speci al key which may be identical to the standard key 6.save for an
-alteration to the blade end.portions 37 and 39 as hereinafter discussed in
“-relation to Figure 21 which showsqgnd 20 parts of. the bl ade 56 of the
special key. In the arrangenent shown, the special key blade 56 is -
arranged for limted rotation relative'to a part 57 of the end cap 27 of
t.he barrel assenply 1 when fully ipsert nt.o the ke may 19. .. For that .
pur pose, 43868 Beyiklnhe capgef te. |°8ﬁ1g§’ %Yhé‘%é'y“lﬁeé'&% Aom with ihet antial | y
25 cyl |Wﬂoﬁa|pﬁ&ssbﬂv’ﬁhel Bld&ied 356 Ahe cbiilfim&i-htihdi of , tHehBladynd portion 58

£ho st andSil BrefRresmisetpEcaiag Lt SxB' FETordantiRs phUerR o BaoY i ndert e

‘condi ti oaxid¥ 7t &ed hodei 20 ofcyadi ddlecERS 80t hhaierid o tfndly Sdsestedot at abl y

I d t t f 3 t i th .
sgggl gl ém%vl% G‘I}eggﬁf}ﬁg‘?ﬁﬁoﬁs&f(‘)’ g?be %%ﬁ?(bgc uat o?'g%ec% Fsr\émBS?n thg usual
manner-. ffameﬂ;p@epm@e@?(&Mezzpthan they bhedai3358e stithirawm, Fi gure 21 *®
Co”espogg&gkgfers 99“0 gaanoasémaéém@amd@xe blgddengids The end

portion romt e end portion 39 in he provision of two
transver 82 ayeol'scxagbled'h ins Logatdemi s able to 16 receive.- a respective v

one of the ri bh%eohijyelhgyw wgﬂlgae&frme%,aqnm qj;after descri bed.
Axi al _separation, of the barrel ée é”% and %J nder normal | y
prevt%“t e@?&%ﬁl&?&gﬁ’i’éﬂy &n"gént(t:g g’%‘* )Thﬁ ﬁehcl o EE%?Z? aamd t he
nmount i NngoP! el Tuhgdti fudet .11 clof: ¥ itheC and = .
rmuntlngo te 45 re o ed on osite |de e eciivel f ,an internal
ci rcunf ef’g'h 81 ?ﬁ&%f Qgg% t°5r %%ebla% ?#gausr' ’Xb]c?)' dnd 3. Also
1|_ E t he cd]?lisgxn-ucm n Thw\/ra,ssehb:lyendccla&ezapcmﬁmel:u:a@ooﬁeqm para s 5t7hand 62t

e ca [ er par

p 12¢cn pﬁ%&dbﬁt 5r & EH% s %ﬁf (Eig’t!”éﬂo% Plt Guf p%ﬁera:{l%e P

62 is_|ocated adjacent - tot |nclu es’ a peri
15 means. For example, as shown in Figure 4, a flat metal b

connector 44 may be provided so as to co-operate with the.
associated mechanism in a known manner., That connector or drive
bar 44 may be attached to the rear end of the barrel sssembly end
cap 27 as shown - for example, through a mounting plate 45 which -
20 is attached to the end cap 27 by screws 46 or other :Easténing
means. _ _
Means may be provided to prevent withdrawal of the key 6
from the keyway 19 unless the barrel assembly 1 has a particular
rotational position relative to the cylinder 5. In the construction
25 of Figures 1 to 12, that means includes a detent pin 47 which is
slidably mounted in a radial bore 48 of the end cap 27._ An outer
end portion 49 of the pin 47 is locatable in a groove or recess ‘
50 provided in the adjacent wall of the cylinder 5 as shown in
Figu;e 10, and at that position of the pin 47 it remains clear of
30 the passage 38 (Figure 9) in the end cap 27 which receives the
 terminal end portion 37 of the key blade 33. When the key blade
33 is fully inserted into the keyway 19, a recess 51 (Figure 13)
in that terminal end portion 37 is aligned with the pin 47
and the inner end portion 52 of the pin 47 eaters that recess 51
35 as the pin 47 is cammed out of the cylinder groove 50 by initial
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* openi Ag* 63 through which the rearnost actuator ball 28a projects to€ngage -
the plunger lifting.ball 31. The cap part 62 is arranged for Iim't '
rotation relative to the other or fixed part 57 and 15. such rel attve
“rotation in éither direction-fromthe normal position enables it to be
separated axially fromthe fixed part 57. That nmay be achi eved, as shown,
by providing the novable part 62 wt A3 nternal retention | ugs 64 which .
‘nornal Iy locate behind and abut rearwardly facing shoulders 65 of the fixed
part (Figures 3 20 - and 4), but- which are aligned wth |ongitudinal
grooves 66 irvtabiod iofcthe darrdl ashetblyh8 (Figureci2)r t T pia ADtemeihs
relative to th | -part 5 The orti 8 t he .specj.al . key bl ade
56 al so di ffitenr ?‘# )(g‘(r%‘?t ﬁ%!ecsgr %S%gnﬁ%%oﬁfﬁﬁﬁtg?mo "f?.‘é‘ls? gn arge’f)'l ade 33
in that 25 6, hetiledbeskarrel egsembly ti 44 retiirmed to thaeiigial posidiaed
conrdi tion of s I ' ; QLT Loy the pin 47
in the pasi t?%ﬂﬁ’éﬁ%pi_ﬁfﬁﬁ %ﬂ?agﬁ?‘gjﬁf’c %hggp?%ﬁ‘%%%%gg‘% hol d t he
cap part x7 ﬁg&?hsioyﬂg%&ﬁeogofel ative to the cylinder 5.. Thus, when the
speci al key bl ade Bfnapshé)@8Riddb1byté W86t Prbvide meend! Lot Hgniwitsgy 19 and
ls turned thrdough an: repriate angle, the novable part 62 of the end. cap
27 will be twhias-ma 2ot ik, (10 the xeFm, shewns in Figyae f» speh radtdzse
g?si Li on. Ipickbjggz- nie@g8 rﬁxcl’iﬁhiﬁs haghifﬁiﬁiﬁr Lmaﬁeﬁhﬂamimtﬂi\r;gkﬁs OﬁenLlng,dG?»SG
“the cap palt n e hol e of, t-he, adj acent, di s n.the bl ade
TS tunty o e 20 Bybraee,opdh et o HHE BE LA ol FRERe o5 1 o
st andard 10 deétiey 13 whsthes barreidassmldiyols iAe Bhown,c a?singllecebamgnporti on 58
of the bl adeg5 iU fr ithin t 38, of e £ap
part 57 so. Chapep BHRNEL ala bb S SR MM 3 ERIF 0" R eobiDE D,
its longituds pdbtexdike mewberhbavingt cuiwed barnaectiens 55 wvhircheconsititutes| vy
short ribs Zé[ﬁiigi&m. gﬁyim'access opening 20 nove into the transverse

slots 68 of the special key blade 56 teo | ocate behind the sections 69 of

that bl ade. Conti rRregisigmmighinplenche madet b epahlepdderagopptfedhene cap
part 62 4§ Zcddshdiion 8t chxé.herwgaaa%pﬁpasaimedd&élha&mmfrooves 66
(Figure 4) 10 sg tha lonoiivdinal ouiuapd movenent, of fhe kpy bl age 56
" by use of a special key which may be identical to the standard
key 6.save for an alteration to the blade end. portions 37 and 39
as hereinafter discussed in relation to Figure 21 which shows end
20 parts of the blade 56 of the special key. In the arrangement
shown, the special key blade 56 is arranged for limited rotation
relative to a part 57 of the end cép 27 of the barrel assembly 1
when fully inserted into the keyway 19. TFor that purpose, the
terminal _end'portion- 58 of the key blade 56 is substantially

P 25 cylindrical as shown in Figure 21. In particular, that end portion
o ' o 58 does not have ribs 59 on two opposite sides as does the end |
o portion 37 ‘of the standard blade 33. The arrangement is such

that, in the fully 'in'ser"ted condition of the special key blade 56,
the end portion 58 is rotatably located within the passage 38 of
- 30 the end cap 27. IOtherw:ise, fhe‘.:sp.ec'i'glﬂ key blade 56 functions
to align the actuator balls 28 in the usual manner. _
The end portion 67 of tﬁe__special key blade .56 shown in
Figure 21 cdr;resjponds to the end ﬁortion 39 of the standa.fd l.:ey' _
blade 33. The end portion 67 differs from the end portion 39 in
35 the provision of two transverse slots 68 each of vhich is able to
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uses the barrel assenbly 1 to be renoved fromthe cylinder 5 with the

|LZ xgeption, however, of the fixed part 57 of the end cap 27. Rel qcation of
tHe barrel assembly | or an exchange assenbly is achieved by the reverse

.~ procedure. 15 The standard key 6 cannot cause axi al .w thdrawal of

..the bharrel assenbly | because of its inability to rotate relative to the

- disc carrier 8 of the barrel assenbgy 1 and the fixed part 57 of the end
cap 27. In that regard, the passage 70 (Figure i) through the novabl e pefrt
of the end cap 27 does not contain any 20 portion w th which the t erm nal
end portlon 37 or 58 of .either key bl ade 33 56_co0- oper at es. is
possi bl e regeire; B regpacrtive fne 91 &'F'Pbe%' &%dﬂﬁﬂ‘ YTH{)%‘P dﬁ?ﬁ%e or nore

- of thg Flgpas&mynsﬁdzyd&un%dnolrae actuator balls 28 at circunf eren'ltol ally
‘spaced | ocation once t yentian may be _
.enbodied in a t W"Ebﬂét}uglﬁ} fiasge ’gﬁtﬂf’? ér@?ff"? ’l"ﬂ’d:t 9part icularly -
descri bedis nbmﬂjlyepﬁmlnse&aty d;heomnnbhhoh ofstid bakeelbasseaiblyssenbl y nay
.be range for h her, an t hrough
_-theaél nt er dlﬁ?y ofm'glcif {"L E?eé\}fiébgl ﬂggn&%%cn']@t‘g Such a
‘vari at«i onid,sthhend cap. I27gan@$nmtins 3@6‘&# 'ltﬁwrelrhmhgt oanmrbenent s of
Lhat conSiiads' taibeRivd1 Chr rﬁ&g?%‘e&r?‘i PLeiQl L 60T oF 1RdS! Y

descri bed ‘cons tion e reference nuneral-s except that
t hey wil|exidnder t%esmmus&zmeq@)% 3.09Alge in the constypotipr f yrt her

embodi menipgeh, e efd Cdp 20 £5 LaRAND of! Bio ipabek 57 a8E16NN Bl cap the barrel
assenbly 101 s not en sided - 18-as revhgusl ﬁg;ascrl bed, aﬁg t he discs
102 ¥ e |RpFded? 28 aF‘F‘g"ﬁ“ni“B Hea powkipg ol e

ermbodi men{s Qbckidl adjacentotd lthiehdidc eraﬁdunmmacw p@h]phbfﬂ. 14 of the

_ d|50525ervet hee t towhich the di n rorat relative
o The s Shentpg i iPkdod! Fpfilh S0 I piBRE heifpdh 35T SATpERIRNE, [0 00 1
.di scs 102td@ngﬁe Ithsephmhrllitﬁsnarh#ldebm i her eamapavh 6261s|amded)y a

| ongi tudi g all&h&q oh"felatlif “€u| the!l d e’ % ﬁ%ﬁdéﬁﬁ% 3% ax@ction 111
and whi ch oca In a peripheral recess 1 disc -
15 . such relative rotation in either d1rectxon from the normal pos1t1on
enables it to be separated axially from the flxed part 57.
That may be achieved, as shown, by prov1d1ng the movable part 62
with internal retention lugs 64 vhich normally loeate behind and
abut rearwardly facing shoulders 65 of the fixed part (Figures 3
20 and 4), but which are allgned with 10ng1tud1nal grooves 66 in the
fixed part 57 when the movable part 62 is rotated relative to the
fixed part 57.
The end portlon 58 of the spec1a1 key blade 56 also dlffers
from the correspond1ng portlon 37 of the standard ‘blade 33 in that
25  the recesses 51 are omitted. Thus, in the fully 1nserted condition
of the key blade 56 the end'uortlon 58 serves to hold the pin 47
in the position shown in Figure 10 at which”the.pin 47 serves to

hold the cap part 57 against rotation relati#e-to the cylinder 5.
Thus, when the special key blade 56 has been fully inserted
30 into the keyway 19 and is turned through an appropriate angle,
' the movable part 62 of the end ‘cap 27 will be turned relative to
the fixed part 57 to adopt the release p031tlon. In that regard,
the ball 28a is located in both the opening 63 of the ‘cap part 62
and the hole 29 of the adjacent disc 2 when the blade 56 is fully
35 -1nserted into the lock so the situation is the same as if a standard



102. Each recess 172 is of a size sufficient to allow the necessary 13{;2?
.rotational novenent of the disc 102.. The |ocking neans 104 conprises e
-1 ocki ng-bar 173 which ext ends generally in the longitudinal direction of
the barrél assenbly 101 and is l'ocated in a |ongitudinal slot 174 fornmed
t hrough the wall of the tubul ar Sectlff 111. The bar 173 is 15 nmovabl e
radially of the barrel assenbly 101 between | ock and rel ease positions -
(Figures 25 and 24 respectively) in vhich the barrel assenbly 101 is
prevénted and al |l owed respectively to rotate relative to the gglinder 105.

“In the | ockkendi waemeedi ard as2showm dnpBigure32enJhgcend pentiona 58 adi ng
groove 175 fcﬂérmdaersa hBovdver, tmﬁr RRbeISU ik 88h She tMAsE Gf a5 and-

¢ i9ad
whi ch extends | on i ngl | ther bar 73 |s hel% | ock _
posi ti on bycmmgﬁf PAEE 5 ‘H%’r’{ﬁ 3o B 108 B sco 102 as
shown-in Fi gurstdbed Hbontalis Ubhgi ﬁﬁﬁnﬁﬂ&xﬁ;bamsr enetl %gsgigﬂVbawﬁsiorrred
in its periphery.a ose, C tle are aligne as shown in
Figure 5 t}%/? °€’7’?\$ n’é‘b‘Tq: ribe Tyey: pscesst OPER % 88ve 175 .and
t her eby permrtre mntatthintﬁnsvhﬁsbaa‘lro&b %mhy spetialAkegrivimde 56 t he
eavities 17 b I nsertion f ke a usly
descri bed a%ﬂ %‘%ﬁre sh%hv% S8CKE 1ons 8@ Yor ﬁ;} 1%E“mhﬁr p)c?s?gg ne% ﬁut%\é‘nggard
‘Figure 22 smovemeathéfirthe3ey blede lﬁﬁcm&eyth!O@ﬁP ww&a thea alppatm that a

Burality ofscidicH s 98ks %y Xgﬁf‘m?ﬂ‘ho'f‘%e d 04393630?1‘%& ed in the

above descrlbe constructli on, nlent t fter

refer t&0oneobthatohemgitgdinal outward mawemantcof Gihei key hblade 7iH ﬁh&n be spring

influenced Gouadsdtns tb%reui egsskﬂsiseci REShe ixAMotdd F¥ok Mha) cplihaaRys,
appropri ate neans 19 be enpl oyed to hold it %(rau nst separ ation from

the barrel %E’ErﬂPy‘?ePBy%}‘%v%'@aﬁﬁl'éheélFﬁ‘laB"ﬁér o gthen Spd st Rwn) nay

hol d the frepl @elodatiodf ot Hhebbirrelladgsibly! 1 CoxTahcéxehanpe adbemily’ I oM t he
t ubul ar sect.l on 111 r%d retai ner?ol at‘g 179 may hold 5 the opposite end -
180. In thef 8'% Toitet FETETShPT LR %t ai ner plate. 179. is carried by
“an end t3p 127 of Thé estandaml kagsénidnypotOdause axial withdrawal of the

barrel assembly 1 becaunse of its inability to rotate relative to
the disc carrier 8 of the barrel assembly 1 and the fixed part 57
of the end cap 27. In that regard, the passage 70 (Figure 4)
through the movable part of the end cap 27 does not contain any

2 portion with which the terminal end portlon 37 or 58 of either
key blade 33 or 56 co~operates.

It is poss:.ble to master~key a lock as described and for
that_purpdse one or more of the discs 2 may carry two or more
actuator balls 28 at circiuni’er_entiaily spaced locations. .

25 The basic concept of ‘the invention may be embodied in a
variety of constructions guite different to that particularly |
& described. In an example variation, the discs of the barrel
assembly may be arranged for direct influence on the locking means
rather than fhrough the intermediary of actuator means as previously
30 described. Such a variation is shown in Figures 22 to 30 of the
drawings and components of that construction which correspond to
components of the previoﬁsly- described construction will be given
like reference numerals except that they will be in the number
| series 100 to 199. S
35 In this further embodiment of' the invention as shown, the
tubuiar section 111 of the barrel..assembly 101 is not open sided
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.- ATF end cap 127 has a pair of opp05|tely dlsposed | ugs 181 mhlch Iooate
4/hi n respective recesses 182 of the tubular section 111 to hold the cap

against rotation relative to that section 111. 10 Qher.arrangenents
~cdul d be adopted for the same purpose. Wen the disce cavities 177 are
.aligned beneath. the. |ocking bar 173 as shown in Figure 23, rotation of
- the barrel assenbly 1 results in dfe bar 173 bei ng cammed out of the
| ocki ng groove 175 and into the aligned cavities 177. Such camm ng act i owf
may 15 be achieved by sloping side surfaces 183 (Figure 24) of the l.ocking
-groove 17Ega§ﬁﬁhﬁslyoﬂghétﬂﬁenalamng;he drfscbhhmm{:imdbdraﬁﬂlyray be

chanfered. t Si St | _ 2) serves
to return Pﬁ%a% q?;’hﬁ ocC p05| |§?1l %‘eaﬁ? ocat ed"(gJl aet%hzt he

| ocki ng grtec2e thiﬂcmmllmmmaem holsesc 1k gt (thecdissed2 -smave-# cki ng neans
for this LB TR tﬂ%‘i@ﬁ fle 48AST 20880 AVthtd b bive ¢600R 185 |

(Figure 2 provided I1n t E}erl pheral surface 126 of at | east_one of the

di scg 102 tubwlam seetionndtly e Iar thmJdgprre 2Rot 0 emhodipeny dhe discsy sc5 202
have an23¢98yd %Ucyhé%t Bhek nsbbase&@ieaﬁiveaﬁ&h&hde i3S 1idi fe@ebgraodi ment of

Figures 1 to.12. An anti_-picking sle 255, C ween each two t
adj acent diongitudipal d"?uﬂglﬂ‘?d%e“’é’ﬂf%‘g'e 88 %gﬁﬁg"?hﬁ%’tﬂ;"next end
over n’;[) Ihe ?q_@a&ﬁ whilch i10eat&d w&emx’z'i hepdr@lﬁb raDZrecébs 172 of ea'rfhedinr rel o
assenbl y e_renovahl e as,describe 0 ment o
Figures 1 18%’ % gl Y‘Fﬁ?ﬂﬁhf{%ésnﬁ%ﬁeflﬁf "%'hh J\‘/elnng%{)hqtii“&'rrxatiflﬁevg‘r"%;qg uit the
di f f d0ent rosatichadf mévemehtirofthesdiarebll92.101. I n the arrangenent shown in

- Figure 22, the al Iﬁﬂ e gamg ed wi thi.n the
35 end pOI‘tIOﬂq@F f+1°k‘ipgbu ar éé”ctl %e% an%ii'% F ag |né1$qr Ot ati.on 20
rel ative tébdcktextesdprgenevallyy incthe longitudineh direetipagos [heubsrnehe end

cap 127 is, Y, tE&ta | 6 RO qgaiﬂ]y Lot AR PEorimadgpart 159 at
the end por F@é}ﬁi%@i ?ﬁJ? eylbg{!aidhe 133 gure 57 S(? t hat, the key 106

can drive thweuginithe| valds efithe 5“"“1%!‘*&?1"6‘0 T, t@ﬁ he&r 18038 nner ends
~ The aqut er RRELIYH ir4BidFly of .the barrel assembly 101 between lock and -

release positions (Fa.gu:res 25 and 24 respectively) in which the
barrel assembly 101 is prevented and allowed respectrvely to rotate
relative to the cylinder 105. In the lock position (Figure 25)
the bar 173 engages within a locking groove 175 formed in the

20 internal surface of the cylinder 105 and which extends longitudinally
thereof. The bar 173 is held in that lock position by engagement |
with the peripheral surfaces 176 of the discs 102 as shown in.
Figure 25, but each disc 102 has a bar receiving cavity 177
formed in its periphery and when those cavities 177 are aligned

25 as shown in Figure 23 'I:he bar 173 is able to move clear of the _ »
locking groove 175 and thereby permit rotation of the barrel
assembly 101. Alignment of the cavities 177 is achieved by insertion L

of a correct key. 106 as previously described and Figure 27 shows a

key 106 for that Mose. In that regard, Figure 22 shows a blank
30  or uncut key 106, - : : . . -
' It will be apparent that a plura'lify of circumferentially

spaced locking bars 173 could be used in the above described

construction, but it w111 be conve nient to hereinafter refer to

one bar only.
35 The side locking bar 173 may be 'sj:ring influenced towards

its outer locked position (Figure 23) and any appropriate means



co-operable ribs of the barrel assenbly 101 as previously described. As }
end cap 127 is positioned beneath the | ocking bar 173 it -has a periphera
recess 186 to accept part of that bar 173 when the 10 bar 173 is in the
position shown in Figure 24. In the preferred formshown in Figure 22, the
retainer plate 179 is a parallel sida$ menmber having curved end portlons
187-and is slidable transverse of the barrel axis:in a groove 188 extending
conpletely across one face of the end cap 127. Slots 15 189 correspondi ng

to the groo r tion 111
and thegret er r‘)’%?é %gﬁ%&sﬂa%%%%ﬁ ar h@?r%ﬂaﬁﬁ%?%ﬁiﬁ e beyond-
t he peri pherapseﬂbhhéoerﬁy vay @Fxmletohﬂomﬂﬂla?rlmt shewn)hmag| ot s 189.
A circunfer %&Haﬂdﬁéﬁﬁ'&ﬂa”ﬁ?g %Eatﬁh%agr%’%gl%d Chmp¥etd #edar@tdh 31)

in the inner surface of inder 105 is in alignment with the slots 189
so as to redaP®ethsn Q‘hée‘e pbil japdsa (xetajpey plate179,@ay Bodde 179 in

t he nor sl Gmdbﬁioemt@feﬂdhesdr oc tn(&gmguﬂ&)zzaashéﬁa&eﬁhsprw&btml

wi t hdrawal of % arrel ass g 1?ga Theéf? gﬁ'? ve .19 19

cyl i nder ‘LoPlgte ab?f”\:ﬁf capnteq 8 kﬁﬁ’g P8Y X? 1ats shown
in Figures et (m:Bl:ame rhataaa pair péfitoppasDielycibaymaky lugs 18D whpelni ngs 191
and 192 as 191 receive d 0 he
|%cki ng bar S‘f‘i\/\@%rﬁ%e ot er o eﬁe?res%f§2§8éerl?h S f)hg'g‘é% e S%éo%ei fey bl ade
end portion @350-’(d:|t@}er@.18@7 aﬁaenbtamtaglw relgpivengo lthhtpsedionblid.act s,

as showngb r;ﬂlrlgﬁg S 0 .t d end 193 of
N %&‘qﬁ#iga‘?ﬁmtomfﬁgtea gse.

t he openlng 191 so_as to urge t acent surface of

the cylinder 105. Whenrtheodipe ccaviiées i ate isdizaed brpeath thainsverse sl ot

194 in its URRRIngS bde @as ﬁﬁhﬁeﬁﬁlwré Ohrot 6 RdbAGHR! b1 3R sembl
portion 187 of t’t‘% retg)lisneé te 179 when ?heobar 173.1s .i-n the Iosc?llél v

posi tion as LASFH e 1R the bad 3 being \gaamed (om0t ok theslockipg LX08¥8m| | ocked
condi tion (&waﬂd A%%ot a2 hﬂ)i@éﬂgcbﬁttﬂa§31‘?$. | seli &dmning aetidr g gr oove

175 and tige Jac ee%degyol Jiortlon $§7su%ffa%£‘§ {S%t :(rﬂqer pha)t %flgh% rls |.n t he
' . groove 175 and the lomngitndinal edges of the locking bar 173 may
. be chamfered to assist in that regard. A biasing spr:l.:l_:g 18%
 (Pigure 22) serves to return the bar 173 to the lock position when
relocated beneath the locking groove 175 in a manner hereinafter
20 descrlbed. :
Anti-picking means for this embodiment may include at
~ least one anti-picking recess 185 (Figare 22) provided in the
per:r.pheral surface 126 of at least one of the discs 102. In an
. alternative arrangement shown in Figure 26, the discs 202 have an -

t'hrough-'groo\/es_. : 14.1 at the end portion 139 of the bl-ade 133 and

- 25 axially extending boss 215 on each side as in the embodiment of
C Figures 1 to 12, An ant:.—plcklng sleeve 255 is located between
R | each two ed;,acent d:.scs 202 to surrmmd the adjacent bosses 215
' and thereby extend over the s_epax;etlon line between the discs
202. | | | o |
30 The barrel assembly 101 may be removable as described in i}

relation to the embodiment of Figures 1 to 21, although the
manner of aeh:.ev:mg that may vary to suit the different nature of
the barrel assembly 101i. In the arrangement shown in F:l.gure 22,
the barrel end cap 127 is a plate—hke member located within the
35 end port:m_n of the tubular section 111 and held against rotation



Cor i-ner groove 190 of the cyllnder 105. The | ocking bar sprlng 5 . 184
$ to nove the retainer plate 179 out of the groove 190 but such

nment is prevented.by engagenent between the retainer plate 179 and the
'-Iocklng bar 173. Wen the correct key 106 is inserted into the l'ock, the
locking bar 173 is able to nove clear of the cylinder 105, but that

" movenent of the |ocking bar 173 degs 10 not occur until the barrel
-assenbly 101 is rotated in one direction or another to camthe bar 173 ot
of the groove 175 as shown in Figure 30. * As also shown in Figure 30, the
retainer plate 179 is prevented fromfollow ng the novenent of the bar 173
by engagenEttative jtherste as. previpnely descripeds ngnlm;enam 13$eﬂsr.mthce 15 of

e e et e Ay st gt 1,1
require ia u r tha ose end portion 0
_ong such s lﬁ"b%(g% t‘l%ﬁ’ ?%sﬁmf%i gﬁréh?é‘%nhl#&g 133t r ansver se

recess 196 Fzgmblzfm) tsbetm a:hélafeypb.aﬁazah7&ri1€h W%&Qel%é&&mﬂ? | ocki ng bar
173 SOz as %@Jf the %nder oov 190 ‘é‘h‘?g e. 3]1;) The recess
196 prefer s op| ReT ¢ nd 1drivg 13¢¢ the

ret ai ner pmmmmn g ntstlwylendcimrﬁngammgfpﬂﬁ blade WBBNaridne special ¢

erodt ment ToTerabl Ak o EhE etk sl Ty, o8 areriogaiy iasatpet o

prevent ed 4mdhet erd |copk12%) isaposidd oned dlesp«hﬂc@el booking|baxf APInitthe sl ot 174 *
because t hgad@r pdfHpHREEY Salcast S8t w%&b@tﬁa& g& R ﬂ&?& W@{,Ch IS

necess%y for such rempval to occur. one or |onal
slots Pedp Jo H“b\ﬂ%éﬁ‘% gheyn t’-Fl‘e %EHI?I k- sect i on 111 to al'l ow key

removal at nor emm pherdivbdt e bheas iihi Pt 292 ﬂaff@da;ﬁéfe”bly 101.
Mast er key| he secon Q nt _may. be achi eved provi di ng at

| east one % £7%|1§c§ ]ﬂf?%&ffﬁ“gﬁge nber having: cunved %’ﬁ%é’@ﬂt’r‘!ﬂ?kl ng. bar
cavities 1¥7 and 20 sAidablehdransvdickeé caft ithe m’;‘rrbmeaha;S‘inde%%bw(iSSWbOdl ment

i's shown ip = C%&Pg%]%gg,?g sgsoﬁg%nat UL, of xté‘pe re{,‘a;u neglﬁ ate. In

t he Constructlo ure only one®
15 189 corresponding to the groove 188 are formed through the wall

of the tubular section 111 and the retainer plate 179 has a
length such that.it can protrude beyond the periphery of the
end cap 127 and through at least ome of the slots 189, A
circumferentially extending retainer groove 190 (Figures 29 to
20 31) in the inmer surface of the cylinder 105 is in alignment with
the slots 189 so as to receive one of the end portions 187 of the
Tetainer plate 179 in the normal condition of the lock (Figure 29)
and thereby prevent axial withdrawal of the barrel asseﬁhly 101.
The retainer groove 190 of the cylinder 105.prefefably:intersecfs
25 the locking bar groove 175 as shown in Figures 29 to 31.
' The retainer plate 179 preferably has two oﬁenings 191 and
192 as shown. The opening 191 receives the end portion 180 of
the locking bar 173 and the other-opening 192 pérmits passage
of the key blade end portion 137 (Figure 30). The biasing
30 spring 184'preferably'acts, as shown, between the underside of
 the bar 173 and an opposed end 193 of the opening 191 so as to
urge the bar 173 towards the adjacent surface of the cylinder
105. Furthermore, the locking bar 173 has a transverse slot
, 194 in its upper side so as to receive part.of the adjacént end
35 portion 187 of the retainer plate 179 when the Pér 173 is in the
lock position as shown in Figure 29.



portion 187 of the plate 179 locates within the circunferential 5 ar
190 to prevent withdrawal of the barrel assenbly 101 fromthe cyli nder
Inthe Fi gure 32 construction, the retainer plate is formed of two part
379a and 379b, each of which- has ‘a respective curved end portion 387. A
drive plate 327 is substituted for the _end cap plate 127 of the previous
enbodi nent ‘and has two 10 -drive pi n21398 each of which locates within a
co-opgrabl e recess or hole 399 of a respective one of the plate parts 379a.
and 379b. The drive plate 327 rotates with the barrel assenbly because of
engagenent W t hi n tWhensthe JogBoimfint the mtuﬂarlosked |emndﬂﬂ1’bna$1‘£§i|ﬁrwn29)n

Figures 33 toqpl r I rive .
pl gte 327 to prow%‘ng i"élt(;q'lieﬁ}fJ(')Jr sﬁééeb angﬂ%%%rég‘ﬁeesizgégg Fge
suf fi.ci ent|y &jjaeenty eadlmn%sewei&?egfetheoretdmu Plateo29 iienibetheeen t he

pl-ate 327 anGeelhfndseFRbeL1901 of Qﬁeb@ﬁrﬁhe@wblm(ib&%@béﬁa@e@%grts In

t he nor l ocked condition as shown Iin Flguré 33

379a and 23791184 kends| o jmeyie; the vedaingn plate 479 owly of thke @raover 3% end
portions 387 WAJeEh Worbent! 18 (revertid by JéRREenadd b@MJﬁPtﬁx'ib&Q%TE%-
rr

Thus, thefe i reater S ce to forced aration of the e
assenbly and® éﬁg‘?rﬁg %\h@ﬁ ﬁ‘ ?Fa?ﬁ?arja keﬁﬁe the; eorrect kep 300eisock, the
e-gd porti on JIddentedSnto tihat lkﬁ% nhevmeks::g asHrall 73 e apldeCHBR! cDéaxt hE
pFate part 379a ng surfa e 39 f t he op 392
which is defi neag% c?\l%gg%’i gﬁ?@ %8 g 97% S\?Fén t he
speci al R8y imtuseshr hnbvdvd‘«he lm‘rshmsemblflm ds &!htatéda itor aﬂs\&iﬁ-set:roﬁcess
396 in the e 0 o] om f 30 t he. Iate

rlﬂ’ QRJ'EH ?i%m :i:hé fi%&. Wo&% X:f%% élo ome e&sb%lfme

part 379a to nove ra I nwar Clearance 1S provi 't he edge
surface 300 dHizupe 3&-at4,5 péﬁ? goyp imdighve S04 pbemecmwepbata H@9key bl ade

5025 10 per el pientaR i So 1 T0NAE HHRYEHRIHent of NoPBYL 1349, THUS,

rotation of the Iat 31:2]7 rel ative remal n rel. assenbly |
as pernitted 99§ é’“rEE%%%eSQé fhﬁi‘}'egh%(%’ﬁmﬁ’& 192 Fng, the, puzfane
i nwards 5 thed the 2lafosdrd portiloaww37,n Figure 35 and that rotation may be

initiated by the sy 0038awal ot}y thé Wletds TESHERY B {9 Geelred, a

spec:.al key is used for that purpose. The end portion 158 of

one such special key blade 156 is shown in FJ.gu.re 28 and has a
transverse recess 196 to allow +the retainer plate 179 to move

20 with the lock:lng bar 173 S0 as to be clear of the cylinder groove '

190 (Figure 31). The recess 196 preferably has a sloping ramp
surface 197 (Figure 31) to 1ift the retainer plate 179 back to
its cylinder engag:.ng position when the speclal key blade 156

is being mthdram from the lock. '

- 25 In the embodlment last descrl'bed, withdrawal of the key '
' ' 106 from the barrel is prevented when the locking bar 104 is
& d:l.splaced laterally from the slot 1711 because the bar 104 prevents

relative rotation of the discs 102 which is necessary for such
removal to occur. If desired, ome or more additional slots 174

30 may be provided around the tubﬁl_ar section 111 to allow key removal -
at more thmr one rotati.enal position of the Barrel assembly 101.
Mater keying of the second embediment may be achieved by providing
at least one of the discs 102 with twe c1rcumferent1a11y spaced
lock:mg bar cavities 177.



. byrrel discs can be varied substantiall y fromthe forns previously
/Shovin fand described. For exanple, as shown 5 In Figure 36, the opposite
§t§e_ urfaces 416 of the di sc opening 403 may have a different curvature.

" \In F/gure 37 on the other hand, the respective side surfaces 516 are spaced

fferent distance fromthe axis of the disc 502. Figure 38 shows the

“"camm ng faces 117 of the disc 102V#;3evi ously described 10 as bei ng _
‘symmetrical about. the disc axis, reas an alternative assymetrical “*
relationship i's shown in Figure 39. Furthernore, Figure 40 shows a disc 702

havi ng camm ng.fage Ol t Sife V4204404 t t it is

general ly pref é?ﬁ%&%ﬁ@%@%ﬁ)ﬁ%&ﬁﬁ ]ﬁ%lga g%q.ﬁié%]'\llx/eegﬁsa [ gl%ent di scs

702. Manyisosheom i8 Fignxei 32 iamdscomcexnicthd yaduxd lofbthe remainer enbodi nents

previ ousl SCHi.b ' m I L a0, free LGt:ati elative to
..one anot e?qgvl' t &n%ga?ism ts Bgrgrﬁﬂi‘gd_ ;e/fg’t %‘g%t.gf %’g‘ﬁgllwa?ggenbl y. It is-

possi bl e, PorEifny 487 of Jhenplage B stargineaidhin the etromeaentialocate each

20 sdis ch?bva S:lb@%t% §aRviht gdanai‘a&ﬂl oﬁ’?l':%eh'bﬁﬁfblb QsSQAAG 861 tﬂi-oxiuit t

requirenments. Su jasin e eff ed’. spri ng, means,. nagneti c neans,

or any ot%r.?&lﬁ"ﬁﬁﬁl@%ﬁ?aﬁ%% ?ﬂ@b‘ffn% h_ﬁ"”é%ﬂﬂ%?&ntgh‘.’défgg?’rnﬁé'd_ have ?
o ECl ;ged pgmg’ifd dorhal oEe?WLmt_ 5 3792 and 37955 cedeh) o yof I’Mhhhlﬁssl ECk cyl ihndgar,

t he asi c..concepts of .the._ inv on, aye_appl i,c .to l.ock t havi ng
 that facirRpStiatocuti R PEARN T s HeiuE BPeE SR oty "0
many respivet thd @ntiheay @lktef127 gfir the? previvmsbembostimens aunil| asB@4oi s hel d '

agai pjst rf.ati rghatl - : ' r. 805 by ' cki bar 873 as-
prevﬂgusl‘%tl %sp??'lsb %?eggﬁ 5?#2?%0?@5&%%%&%%61 1% r% %galb%gr}%cgrgsthe barr el
assenbl y @0holenGRvet a anapestizeadons afetisp plate iparte ditdeadhd J70bat ed wit hin
t he bore 3 ik _ : | QDB the O 3baiby : e 827
| ocat es vﬁlhﬁﬁ{?hgf?%%??ﬁ%%?ggl ot 8%}1‘3%%%%%5%&5;1% %g plate 827
| ocat es epgpgementywithingthe flotghiB% ofsthe jtyhubar seetiyn 31hdsd the plate

827 agai Ntowh 8l AP ¥RrdH B8t tO55. Thopdraphinal redsksD886 i AN pobvidia key
non_{é)t ati%bltl\;e e({.}ci% eﬁla\%et 9&’? éqh%rg%e(iy ?Jg_ss%?g% for 2'l'ie bar '-57'3_ and
. that recess 386 is sufficiently wide to allow some degree of
relative rotation betweén the plate 327 and the remainder of the
barrel assembly (Figures 3% and 35). ' .. | |
' In the normal locked condition as shown in Figure 33, the
20 plate parts 379a and 379b are held apart by the drive plate 327
such that both end portions 387 en'gage within the reta:uu.ng groove
390 of the cylinder 305. Thus, there is greater resistence to
forced separation of the barrel assembly and cylindéi'. When the
standard key is inserted into the lock, the end portion 337 of
25  that key prevents radial inward movement of the _'pl'ate'part 379a by
' engaging with the edge surface 395 of the opening 392 which is
defined between the two parts 379a and 379b (Figure 33). When the
special key is used, however,l as shown in Figure 34, the tran_sve.rSe
recess 396 in the end portion 358 of that key provides room for _
30 the plate part 379a to move radially inwards. Clearance is provided - -
between the edge surface 300 of the plate part 379b and the end |
portion 358 of the key blade so as to permit c'orrespondin.g' invard
movement of the part 379b, Thus, rotation of the _plate 397 '
relative to the remainder of the barrel a.ssemhly‘ as permitted by
35 the recess 386, moves both parts 37%a and 379b inwards to the



“wWithin the recess 872 of the discs 802 to limt relative rotation of th

di scs 802. Such a lock can be nade of relatively small dinensions. 5

The key is also open to substantial variation fromthe constructions

particul arly described. For exaan%p t he cross sectional shape and/or size .
of the key blade can vary along its“ength rather than being substantially
constant (at least at the locating portions) as previously described. |If

t he shape 10 and/or size does vary, however, the variation-nust be such

t hat the bl anesxjannndmm ﬁelb@rpa:’z% anﬂr'&;gshrqtdtldnsmyopemmgsaw\st i tat-

Lh2 buger Y oBY, 80 spliie Seh 0B bl Sk B S efen, 1 o ze Lo e

invention has sev&he| bapzel 4irasert=gmtbeaumrﬂdag@hstanmlw§rm¢har advant age

‘is-the conpl an@b%aélsfh&&ﬁyaamesefmuewﬂe%mmwmﬁodﬁffIcul ty of
duplicatj ng such ke hat characteristic substanti ally i nproves the

security of LRFIEPTEfreitheRAPAELte Bide srdpcesidboof Shepdisey t her

- agvant age thai,%ﬁm wylmysmet heﬂﬂﬁfdhﬁfdﬁvhnguﬁé} pmmﬁﬁ@tsl?ebn% | f
advantage is_{he convenient nature of the combjnatign chan exerci se i
the facility tg‘& rands o ihe, Tespecliys pide s 3{'6 %ﬁ‘ﬁg 8eBin.

conbi nati on damd:enacdisebande ql:noinetm nqzhy df the aliak aozpem@ixekmy and no

“of pt ate'_ 82‘7.t_o .dri ve the barrel assenbl y 801. The rib 871 also engage@ _

®t her tool. i furt 1pS 00t 451 ed o, 0 d of

operati on, bﬁ?&ﬁéthﬁar‘?%‘li sse tﬁecélrllsg drdoﬁéqug %%?ﬁlgﬁ’

directi d9. | esilkeing spmerkgbeal @bdut Halle dfam' euissalﬂlerata gnsqltemtma- tions

and/ or addit iy 6}&58 t ONfi23d ngement s -
i desclrrle%£ ﬁﬂ%ult% epart| ng rgcr?gh rilbie; anbit of

of parts preV| ous Z
the inventi offigarehp shavspg dise 302 havipp cemeing fapes 717 on a fromiy Key

usabl e with g;&ylonifesnd eﬁktm/wana iRl ¥4 3ée'nEi‘any pPé£irebl 6o Beve A0 |
Eleenentsfandﬁlagézela‘u& ggl gé%e[qvtegqbalfdggg?ﬁ]ag g }gpertlon intoa |
yway of sa C Beft t/06ns NaBeHeT al ong said
bl ade ang belvag;ﬁaaﬁeohﬁpauanm *am:ldamgx tudinal direction thereof, the
In the embod:unents prev:.ously described the discs are
v o ar:panged for free rotation relative to one another within the
. limits permitted by the total barrell assembly. It is possible,
however, to employ biasing means so as to normally locate each
20 disc at a key receiving position which can be selected to sumit
requirements. Such biasing may be effécted by spring means,
magnet:.c means, or any other suitable means. _
- Although the embodiments described have included provision
for removing the barrel assembly from the lock cylinder, the
25 basic concepts of the invention are applicable to locks not
baving that facility. One such lock is shown in Figure 41 and
.% tha_,t ig gimilar in lha.ny_ respects to the lock of Figure 22, The
barrel assembly 801 is held against rotation relative to the .
* eylindexr 805 by a side locking bar 873 as previously described.
30 - There is no releasable retainer for the barrel assembly 801,
however, and an end plate 827 is non-rotatably located within the
bore 873 of the tubular section 811. A lug 811 of the plate 827
locates within the lodking bar slofS?& and a recess 886--01’ the
plate 827 locates over a rib 871 of the tubular section 811 to
35 ~ hold the plate 827 against relative rotation. The terminal end
portibn of the key x_ion—rotatably engages within the opening 838



&+

-sectional shape of said blade at each said locating porti.on being’
ircular and having a major axis which extends transverse to _and
antially intersects the |ongitudinal "axis of sai-d bl ade, each said

r axis being 10 angul arly displ aced about sai d | ongitudinal axis
relative to at- I east one other said major axis, at |east one indexing
~“surface at each said | ocati ng por®kon which detern1nes the rotational

. position of a said |ocking el enent engaged thereby when said blade. is fuh}y
- inserted into said keyway, and at ‘| east one cammi ng-surface ext endi ng

between agl 3aqpl- gy @olm%l Bhe Mairkb P i soibLy €00 maﬂﬂﬁ@ﬂwuse partial
rotation of "an en%(m sai d | ocking el enment as _said blade is noved

B ongi t udi PREAEFS WY gnthe irecees B¢ ob the disesq 802 o dimit Felativey m 1

wher ei n ai'o'ié_iﬁﬁﬁ 6¥&he 8d1hc20802.  Suck ol ¢l baGmdeSoP reLaEHRLPEt Ween at
l east the ﬁ! orjt ?/ Qf the adjacent said |ocating portions and each said
~.camm ng s @8%¢rom one said indexing surface to another said

i ndegi ng surfac!:he 3:ey 1s aﬁsbeypaﬁaﬁrﬁhmahmd &amdtmﬁ from\bbeé €i N t he
maxi mum sai d ,an Jar éﬁ\ nt bet1 n qﬁy two. sai d, najor axes i s not

subst ant | 31”?%#"& rp?’fn "?‘8? degcr {he gy © ai B ©50%%y preceding ¥
claim wheeetionalljshapet ant/iori agze;mff 'blneécewnbldspem rvueycqipomit; sides of at

| east one, a dexid%e | Bor2RRAE thedi rections
avvay from ?%t?' |%%ﬂee>% ng sﬂ’r ?H% ﬁﬁ,g%aﬁ{ﬂﬂ‘i{ acgg?dst {)%Staﬁ?/ precedi ng
claim whdeesting porddpns) @sgpre}iorsly sireeri %eﬂef LB ﬂlei ghalei ng portions is
subsaentlaha/yorcgmé «'a%s Yary, howeved as&wimohomﬁ@ws‘%chweﬂﬁl n each

said camm ng surface si opes at substanti al he. same ang le relative to

said | ongﬂi‘adﬁlﬁﬁ? o8y Beverihelpgs cﬂalséc?WBf"]s]afiHs%I%ﬁE% gPRsEtBET for at
| east tWoiRg thal Keys@iThid Mfﬁmsgeierally 1°e i¥e 06 Geaaetignt @nCl ai m 5,

wherei n eag aid ca sur an angle relative to
said | ong?f‘fﬁj%’ﬂ £ %é’uter terminal en (:i' ?tpzysblade
A lock accord:.ng to the present invention has several

i5 important advantages. One particular a.dvantage_ is the complex
‘nature of the key and consequently the immense difficulty.of
duplicating such a key. Tiab character:.st:l.c substant1a11y improves
the security of  the system embodying such a lock., There is the further
advantage that the lock is extremely difficult to pick. Another
20 advantage is the convenient nature of the combination changing
exercise if the facility for barrel removal is adopted. That is,
the change in combination can be achieved quite simply by use of
a special key and no other tool.  Still further, the lock is
not restricted to one hand of operation, but the.barrel assembly _
25 can be rotated in either direction. : E | -
_ It is to be understood that various alterations, modifica-
tions and/or additions may be introduced into the constructions . -
and arrangements of parts previously deécribed without departing
_ from the . ambit of the invention as defined by the
30 appended claims. : : ) - -
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' face is /o
ax1 S and t-he angl e of sl ope of at | east el d-camm ng sur :
different to that of- at |east another sl—d;'p@ilﬁg-camﬂ ng surface. 8. A k yﬁf(a

di t rec wher e|n e ald lndeX|ng surface has a
W din in the (Sagttudrstd EpaTe WiE &l VRIS Sark mewing dcotaratity
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betmeen an acen sald
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oppasi te s'de%r@ul%%lc&'&ﬂgpiaééaahbaﬁttss%&ﬁ Lk Ay el ady i dhe
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of rgal d bl ade &t aé'%l?r?as%? Precathay gaid; Gﬁ]log M§barﬂh dldas tyrazes eindexime
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A key ‘according to claim 1, wherein at 1east one said

20 camming surface is prov1ded between at 1east the majority
of the adjacent said locatlng portions and each said camming
surface slopes frcm one said indexing surface to another said
1ndex1ng surface.
3. A key accordlng to clalm 1lor 2, whereln the max1mum
- said angular dlsplacement between any two sald‘major axes
is not substantlally greater than 55°.

4, A key according to any precedlng claim, where:l.n
adjacent cammlng surfaces on respectlve opposite sides of
‘G at least one of said indexing surfaces slope in oppos:.te
30 directions away from that indexing surface.
& ' - 5, A key accordlng to any precedlng claim, whereln the

said longitudinal spacing of sald locating portions is
substantlally constant.
6. ‘A key accordlng to claim 5, whereln each said camming -
surface slopes at substantlally the same angle relative to
said longltudlnal axis, and the dlrectlon of sald slope is

' different for at least two -of said cammlng surfaces.

7. A key accord:Lng to claim 5, where:.n each said camming
39 - surface slopes at an angle relatlve to sa:l.d longitudinal
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, .of said blade, each said.ﬁﬁFGr axi s bei ng angularly~diép|aceh
ut said longitudinal axis relative to at |east one other said nmajor
- gfis, at |least one indexing surface at each said locating portion which is

‘oper at i ve dwisrayaietlte rasgket ofesiope bdclaitng ealstmenie tga idetoamminey t he

rot ati onal 1] on, the _wWhep _said, bl g is fully inserted into said

keyway,. easéﬁ:%saaél% ]f%a%&#ﬁé;g%f gge%&e‘gtt er?%?%gt 3(? égrtaﬁnf%ﬁhe‘{ h%lacﬁirré%t I on of

the respestamnmingi surkgce . axi s, and at |east one canming surface extend%ﬁg__

- betueen eqeh tVo RREFUcoPlinkOt8! bRY PRdeingA Ul APPSRl 4l ! O

said long- 10 ltudinal aXis so as'to cause€ partial rotatron of an
engaged s&ald dndewning cherfags bapdapwiddh 4n hredangidiadinalal diredt&emh
sai-d keywyf sedid prté adndi EREShVeehgel shiigd wikitd XX e iyEMEd igke a

twi sted confjiguration to said bl ade a% t he hand: f'sggg tvmgﬁ is reversed .
at | east AdihdNIREARSSUFEAGSt RE A %ﬁ?e&f‘: &4 &3’&_ WMLRE appther saidcy and
key conbi dgidedtindngirfacdg. a key according to any preceding claimand a

| ock inclyding a using having a,cylindrical- hore therein, a barrgl -

~ assenbly Waving ﬁ@ﬁ%&t%ﬁ??ﬁﬁ&%ggc £ 2y oEE (#d??gpaﬁlt WorudtF St e saia

« l8ore 20 anguldmrdispesibionebdt saddt nagaord axmssiimparits & twisted y of *
I ndi vi dual , i L Lt R ld ¢ i | ' ranged

“for relat ic\%ﬁ% at | o‘?#l gg‘gu%%ﬁ'gegé%alg'o??l%t at'| g’n o§ %afgdé'%d%%‘?tg an -

openi ng ofrexarsed At a2 Bhupalisyned diecatjionsa@long ¢the skength oHcation
such that Said prdde Of rotation passes therethrough, each said opening
formng part of a ke m@g whi ch receives sai d key bl ade and hayigg) art{ of
its periphdty co-z'bp‘éé/?é GCRrapng Fesﬁé@tlf‘\/es'sﬁbcfxf%ﬁaﬁglsiﬁ’f% txemg
bl ade to lacafitidiheti€shasdi 8€ thtidtdrevelises RUrtaBporidd Ctdita ovadd
position relative to 30. adj acent” said discs when said blade is fully
inSertedi%ﬁ???&ﬂ?i%%@ﬁb@?'locking means operative to prevent rotation of
said body Idart r el dteyeaccosdidghtosiclgim® loa rif ; evitaresih i tiopecmdsse in

- response (0. 8a0H, 201 Gy 4h8CaRISRNAN 1 SY SRULIRIA 1Y YL 1ar

. position, and co-operabl & dri ve neans _ - '
at each said locating portion and at any position between.

20 '~ any two adjacent said locating portions, two said indexing
surfaces are provided at each said 1ocating portian on
respective opposite sides of said longitudinal_axis_and each
extends generally in the direction of the respective said
major axis, and the cross sectional width of said blade at
each said locating portion is substantially_greater‘in the

direction of the respective said major axis than transverse

thereto. o
12, A key according to:zany preceding'claim, wheréin said |
blade is of'substantiaily the same cross sectional shape

30 and size at each said locating portion. |

13, A key usable with a cylindet lock having a plurality
of rotatable locking elements and including an elongate blade
adapted for insertion into a keyway of said lock, a plurality
of'locating portions provided along said blade -and being
spaced apart in'the axial direction thereof, the cross
sectional shape of said-bladelat each said loCating'portion
being substantialiy fectahgular and having a major axis which
extends transverse to and intersects the longitudinal aiis

39 _ of said blade, each said major axis being angularly displaced
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t reIatlve rotatlon D

tin between said key and said body part to preven
ggt;egn sai.d key blade and said. body part when said bl ade i's fuIIy

i nserted i.ntoabout Isamwy.'%o tu%é%ﬁeﬁﬂ?%g?ﬂ%%lg C%;? q%éf C"aal m 14
[ ul |
\é\giezieldinsgt i tshg“ég QaJ&rex?é‘r?t%d 3% ola?%%'eseaﬁt indexdngt |sm:ftadeatat/each Sﬁldi

key bl ade by tocptdiati Yo rafighng efeith bfgvgfgrglggvgeq:bpggp a{(%% srﬁe}&glct ive

d | I ng porti:an o
R aepent N0 88da ORI U et o dS e rakaPok hoomonat danas wmmsed
to adapt a kephereofvwhemasiid dilade rs afupggrfinﬁgﬁgi@?qd:i%gggﬁg L 3’3’%’
d l.vin
\MaH] : gulsglrdrgeg%lﬁgﬁg?a @télicoﬁoé’rﬁgf cf%a 5?@18? gergraldys in)the
27 A conb hﬁ??&ﬁoaceér dhey nespectivd 4said najde, awtier, eagagtaglcqeétasépne
SLoping carm meféﬁﬁmh.ﬁgprs%\ﬁfi%é o eas:?ﬂ% ﬁé{!& ncgﬁ’ﬁp‘ galguﬁfilé!ége&ft t he

aid camm ng fac oacti.ng with at. ne sal
Eey bl ade durFRY g, fc'@EFFF-B% Forddians|ant shopingi dekaimg so0 aaltiomagse

a i scs _and s '
oy, ot mw”am' oy fgsﬁtr?@a?&%ﬁ%é'%éﬁ%ﬂ foRhclahof' 86 Paaefzef e
sai d canmmi ng ?ace B pi"ggl é&m(?ﬁ’tez?@n 319 \lade piet novedphosygitudidad 1y

%XI d axis of threouwghbnsaia keyway,leaJ.df I POTRF F%‘\l”éﬁgsﬁtfeﬁdg@?gégdqn%éogf :
' ace.j '

eachwgglrgl gl gécx%ﬁdﬁ?sgg?%%ﬁ ed%t@gqegipézq”rfﬁt?fé‘p% R te saridcbiladet andhe
front side cerfif Rprdcef saedrms: des cmwerged ace Dease &EaBEzSdIBEaEQBBt

k so as to
k t I y out of said |oc
Ymnélnczalr gt ate?aom:)gf Y’Fﬁéé ﬂ@ﬂsggt 9\?2535'?3%&%%'34 A conbi nati on accor di ng

1 16gkTan dwkey mmwﬁmlcgnmgomkeﬁeaceoramg
to any one of-tlains &4tegk1at e
pl unggr mountted dny satecd@ifigne1bem Eﬁ\de'ae&toél{)"ﬂéjfuﬂ}gg Mo&én?ngsﬁavz.ng :

barrel a cylindrical bore therein, a barrel assembly having a

substantlally cylindrical body part mounted within said bore
20 for rotation relative to said hou51ng and a plurallty of

1nd1v1dual discs contained within said body part, said dlSCS'
being arranged for relatlve rotatlon about the axis of
rotation of said body part, an openlng of non-circular shape
formed through each said disc at a 1ocat10n such that said
axis of rotation passes therethrough, each sa1d openlng
formlng part of a keyway which receives said key blade and
having part of its periphery co-operable with a respectlve
said indexing surface of sald blade to locate the respective

' .  said disc at a partlcular rotat:l.onal position relative to
30 . adjacent said discs when sa:.d blade is fully inserted into
* - said keyway, 1ocking means bperative to prevent rotation

of said body part relative to sald hou51ng and being rendered
1noperat1ve in response to each said disc adoptlng its said
partlcular rotatlonal position, ‘and co-operable drive means -

' acting between sald key and said body part to prevent relative
rotation between said key blade and said. body part when said
blade is fully inserted into sald keyway.

15. A combination accordlng to claim 14, wherein at the
39 - fully inserted position of sald_key blade, each said disc is
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assenbly, spring nmeans urging said pl unger tomards sai d barrel
" _'_enbly and a | ocking recess withi:n said barrel assenbl y whi ch receives
' 1@@, nd portion of, said plunger when said | ocking neans is in its operative
: di tion. p2éventeﬁ demrsnhstanmnmldrngatnonlae&a2&vewheraaada¢&qator

ans is Ogiﬁﬁfe' \Sgstgé%%éﬂg %#Qg&ﬁeﬁ tbQ{:wé?hdtﬂEeb%S:' ?%e‘i@p%f on to

free said barrel r ot nrelatrve to sard and sai d
act uat or nthés ruegneénge isaid ocpering| andveheoraspestives aaddd .mwm

to be operghi¥s ot %%e key pERgH. said disc is in said particular
rotational _:position. . A-oonbi hation accordi'ng to_clai'm21, wherein

sai d actuat8r neafs qqqg?-"d’b%‘%’-%i‘ sAererdpnghhe| sladmcf4s9rd 1&'5(‘!'11?&?361 hol e
t her et hr oughcat saidO@sdng ashaaééa evtdaage af keyhee&es.pq@;? o sEdiibn

openi ng, of i.d balls is cated fn.each sai i d baIIs are
al i gned anﬂ% %&ﬁ éﬁ%ﬁ? nPLa%R 1§ §° 5|§5%#§h %%f SYAAY cul ar
: rotatlonalapdssamﬂ1keyzzedenéxmgnEDSLQLdnassedeﬁewhnthtbnﬁaddhces t he
position o 3 ag c Ln Y,
clainms 14 ai’%g'@u%lin%ta@lv%%?]élﬁb%gggbﬁa J?gl gsg'gg Iygl ncloudgfq'araetdgbsﬁ
bBdy secti M- sai & mmrm@mmecnedmm tonciain Bddy 1Seoy a6 s ovher i be §
rotatabl e bel bakt it koo MYl SanflihGCKLEE TBABSOLANAE oS o Sx04lI N0 bar

whi ch exten gener a rection of sal barrel assenbly, a 3
| ongi t udi n&F- dg @f ﬁaqlhesm|d%ﬁcsaeacboa§1§eemnmiaﬁes|q°@@m=@q stidilves

sai d | ocki gg. b.éladtodi%r%élmﬁﬁiﬁﬂﬁgoéufﬁééebéf adi ?E&ng.far?%’ildﬁﬁfﬂd el
csserbly,  AAgshsioalia g hanh B oge Dot e SULLace 0L o2 T MOUSIL e b
is Iocatedre&phdﬂi«ﬂmshiﬂ(dlaﬂdtcardtaﬁe relatigeodee addacehtc@diigati on
cach saiq drees s wall dretY FafRri ofed uhen cach said disc 5 in said
particuIarlﬂotatlGhaoqhmnatxmnthecendingnﬂosaﬂaimaﬂ7hswhanﬂﬂnaatnkﬁaﬁﬁd
al i gned Cashk'%%ﬂdDdHﬁﬁinéafﬁbéoﬂé'EQoOQEEdgbaoé%cﬁn%f two respectlve
opposite sides of said axis of rotatlon.
20 19. A combination accordlng to clalm 17, wheréin at least
- one said camming face is prOV1ded at the rear side of each
" said disc and is arranged to slope 1n the opposite direction’
to the front side camming face, the rear 51de Cammlng face
being adapted to coact w1th said key as it is ‘moved long-
itudinally out of said lock so as to induce rotation of the
respective said disc.

20. A combination according to any one of claims 14 to 19,
wherein said locking means comprises a plunger mounted in said

b}

housing for movement towards and away from said barrel
30 _ assembly, spriagjmeans u;gipg said plunger towards said barrel w
assembly, and a locking recess within said barrel assembly
which receives an end pbrtion of said plunger when said
locking means is in its operative condltlon.
21. = A combination according to clalm 20, wherein actuator
meane is operative to move said plunger out of said operative
condition to free said barrel assembly for rotation relative
to said housing, and said actuator means ie responsive to
the relative location of said discs so as to be operative when
39 ' each said disc is in said particular rotational position.
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"thereby ‘permi't rotation of said barrel assenbly relative to said housing. . |
25. . A conbination according to any one of .clainms 14 to 24, wherein at -'
‘| edst one said _di.sc has at, ] east -one anti-picking.30 . recess formed iRE
‘t He peri phery thre0@?qaﬂblnaﬁéﬁ%nﬁ?ﬁ%f?bﬁgaﬁeogAFﬁﬂ'?6'aW & oS i ns .
14 'to 25, \Ahleae'rtnamazeaﬁét}ﬁse m@ngdﬁs areéi:dedl bﬁ"batldssaiedcharsragld &bl y
agai nst axi al ,separati,on f.rom sai usin ILst perm.tt.i sai,d rel ative
rotagi-on ther& ,?a§§¥ﬁuEP?€$€§£%B?§ ﬁ%a%sfesaiéggqﬁéﬁ&élﬂﬁ ﬂ%ﬁﬁﬁﬁaﬁn°_ a
specrél key i the sespdoicive csaidecapentngy baer off gaidnbhylisodsadiomlated
separation fr i ' 7. ' i.Qnzac ILRO At.a- <Cl al ,
wher ei n sai d %&] e %er}g%]é%'f ea%%aﬁ‘gglaﬁhggésggﬁjgg'géggﬁaagkg 6’3‘r '?ds}mé%q
said barrel engagementk when eachl sagdndisc ist inpseidepagiicuian sohational

operative t0 pogueniorSaidl AXigb SEPR' &t k9BiaSakdenBIR WAIHART RRIMMEs the
rendered i nopérative by relafjve rotation between said parts, and one said
part being reBPSi&IAR 1Qf | $AM tPHANGRTsai d special key into said | ock

wher eby rotati2gn of wicbiifin#tiassSeabbydbngstbdanpeena ofeyleanEessaid 19,

‘relative rotati f .the, said ts.. 28 A ti o ding to .
chabh 27, whetBRTER FRid BAFTeL  BRSFELLEARRIAARE &t EPBUIS T B A PR
with the 10 said 'dirgi:miamlercoﬁtaiahddbaithﬁ.nas_a&ﬂbbpdwine!eea:m:arisldaarack I«gy be
'i's used t + 29. . . t |
herenn sai - getabaiild 2OEei0S, thoraeBTRNE] ERTR 3CERLA Reshel Rtrheg
the barrel assedigiokingbanivhigbcesterds generadlyais the eetierl shimeqisian
remai ns -wi thi g Sai 4 HLHAen d&éé%&??t a' iESE&j&ltud%Qal, s10tCARIHE W11 of

according. to claim?26, wherein s el easabl’e neans includes a retalning

plate which | $aigumady seakien uhich gdidable receiges: isedd Hackiing har

for radial 20to permitaief@Réntebat tHat! BAkeradiallly’ of ¥aidr QatsdY ovi ded

n - - assembly, and a longitudinal groove in the surface of said

~housing cylindrical bore, said locking means being operative
‘'when said locking bar is located in both said slot and said

20 _groove, _ ' . _

* ”'., 24. A combination-acedrding to claim 23, wherein a cavity
is pfbvided in the periphery of each said'disc, said cavities
are aligned when each said disc is in said particular
rotational position thereof, and said bar is movable into
said aligned cavities to clear said hoﬁsing bore grSove and
thereby permit rotation of said barrel assembly rélative to
said housing. | -

25. A combination accorxrding to any one of claims 14 to 24,
v wherein at least one said disc has at least one anti-picking
30 ‘recess formed in the periphery thereof.. ‘
$ - 26, A combination according to any one of claims 14 to 25,

wherein releasable means is provided to hold said barrel
assembly against axial sepaxation from-éaid housing whilst
permitting said relative rotation thereof, and said releasable
means is responsive to insertion.of a special key into said

- lock to release said barrel assembly for axial separation
from said housing. -
27. A combination according to'claim 26, wherein said

39 releasable means includes two Eooperable parts of said barrel
R
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~surface of said cylindrical bore, an edge portion of sald plate whi' ch
tes within said groove to prevent said axi al separation but to pernit

l;_:’rc&tlon ofy 5?%"&1 1 rc%uﬁ‘fﬁ?ﬁ’%&aﬁs {;Fgeb%%waa 3 iag fi%ldﬁgfg*eans

tjng on s t'e to nove it ra sald barre out
engagenentQBQHﬁﬁﬁﬁﬁiEﬂ(Rﬁﬁwe%hdSE+@cR¥h§1n§§§§rﬁ6ﬂﬁ§hlPadﬁeﬂﬁﬂﬁking)

prevent noyREma Hglr%'ilx%riﬁé’éé‘d Oﬂﬁoﬁéréﬁh@eQBQO‘féla%ive rotaA0MHY nation

‘according to claim wherei.n said 3 means constitut ese

sai d bl ockPRFURESakt RaX P nsaRy; enFeFéilﬁl R&rﬁi 9@&“&9&‘%&%&9 out
of said grapsertiidre of sidl @p@éﬁuvnepo&m:bo'salw lock AvhRHENyY&dttion
accordi ng tg CLmd?:M)(” 31, §$§£ sal d .bl ocki.n ans renai ns operative
only whil e%a®gdH iR BpRY aBREE, SReSEAt ERPRPREabl e with
~said | ock heiahlvaurqnztlmnlwﬂlthecsamaspurtb.sald retalnlng plate to hold
it against jgovenent en.s 0GK

|noperat|ve§Dand 2@§§@ﬁ£§ﬁ§§%€ 9£§8¥8§§B to @fiﬂn edd %gﬁ%fi ld two
pernits saP@rit& sotiake fiegether m;eéatlvesro ﬁldomldlggm fSMﬁEn sai d
1bocki ng megRmalihddiORSY Ad M8 bBBrel alseRByNwhied AGUENY R \Rﬁ'fg m 30,

31 or 32, mhereln there are two said retaining plates, each of which has a
respectlveu§§ﬁd o fPSFAEe Fr1dcPFKy within said grooveat - respective

opposi te si2ges of zsAchbiid€loRsaesbriihG I&beml&hnﬁfﬂ&i e el Y | e of
the barrel _as enbl Sm%h DI acts.op _one of s et |n|n at es
and-a rot a?&ﬁl ]Z #ﬁ'&’cﬁﬁﬁgc using |Wé't ar'?‘&a Hat
each .r espontie anuhizﬁsSEmhmanheﬁ shddospecialOkey is dﬁ%q aﬂalﬁmi and
2T ock i no PRy R fatfin e e R e g P
assenbl y haemmgad-body part rotatably mounted within said bore and a
plurality gf indiwy éffoﬁ%ébSQﬁ@ﬁgs%d %@bﬁ ! il S Del ng
arranged for rotatlon relative to eac h
releasable means includes a retaining plate which is mounted
on said barrel assembly for trotation therewith and for radial
20 . movement relative thereto, a circular groove provided in
' the surface of said cylindrical bore; an edge portlon of -
said plate which locates within said groove to prevent sald
axial separation but to permit rotation of said barrel
assembly relative to said housing, spring means acting on
said plate to move it radially of said barrel and out of
engagement with said groove, and blocking means normally
operative to prevent movement of said plate out of said
_groove. ' o _ . | _
31. A combination according to claim 30, wherein said
30 locking means constitutes said blocking means and retains
said retandning plate against movement out of said groove
- while in said operative position.
32. A combination according to claim 30 or 31, wherein
said blocking means remains operative enly while said locking -
means is operative, a standard said key usable with 'said
lock has an end portion which coacts with said retaining
plate to hold it against movement out of said groove when
said locking means is inoperative; and said special key has
39 an end portion which permits said retaining plate to move
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" to saf d body part ‘about a- cormon axis which is substantlal ly paral lel to @’
- but. not necessarily coincident with the axis of rotation of said body par¥.:
a Key recei ving ,openi ng of non- circular shape forned t hr ough each said
di'sc- at a | oeati gﬁ said groowsystham=saidi tockinpnmeans pasisoperative.

t her et hr oughg 3saf d apeagmaakﬂ&praaw}aﬁ;gfeénaﬂgﬂt 309354 82! 5207 wherein

keyway of sald | ock neans ative to prevent rotafion
sai. quody pakhere| arey &wep SaHidy nﬁimwﬁrﬂlib‘éeﬁg eegboﬁﬁuvblpb bas a’
a

rotational ppakpkersve iHaadicdge Séb:.@é:.é& P@céﬁﬂﬂ?rﬁﬂthﬂﬁpgéihl yeowken aeach
said disc has a gartlcular rot.ati ong ositioQ FF? asﬁgﬁg@e adj acent

- sai d disc. 35®SPeCKive- PPRAPILS i P YakCoPEEN§ o

any one of Cban&Baklha k%yutatﬂduﬂbfrtﬁemba@relhassemblbavsagd spring
bharrel asse rotat ny maunt ed

: l'i nd b h
N hin oo a B BRS oRiC i ai PSR RS PRYehD BhECRY Fiatap s, TSN
.said barrel aiaeabhmtmm¢dnneq;sus&mﬁu:btamnxagaplaéesosatthatabaah a

common axi s, 4 FSKd%ng‘yéaiﬁﬁ(%BJEh t?ﬁgtghécghﬁé Shape forned through

each said can1 ate at l'ocat'i on suc sai'd comon axi s passes there-

' &Lhm)ugh ‘a caﬂrm ng Padeck apd kak @wr@ateaehcgapmsangpaaﬂcew acceFsdncon

th a key wggrghy oaled o ¥1tainfs CRUSS L 3 Oaﬁ&tét Eobﬁ HASRARTAgl @ %@m _
venent' of sai g key |nto said barrel assenbly t rougrssald openln , and

Egcklng mean8a¥3ng a cyldndrical Rore ERereifot &t PBRTEL 2§F@MP4Y, aving

- assenbly rel at bedy par?tZ*rdﬂhtfa&iliﬁr hm\srw@danﬂtﬁsnne.ﬁanse&edanaoaerative
r,rotational ition.r ive to the

or each ad; aBAHERSAEY Sitagiiiygdia el Seg c2PR cHOBY bRIA BoBY FReit iia
wher ei n an aftises5bgiing mgnﬂngaﬁaﬁcrrrmhaﬂzdnbzemeemveatb eachaditheantandam
A key for a ool LA3a, Ho, nedt MINAE A Qb SS4°GHALHTE BB SRRy
here|nbeforePé@ééiﬁﬂeGQaﬁmﬁﬂnﬂﬁ1n¢F¢$§ﬂ#¥%Y1301601§ﬁnZ7W1¢h Whﬁhaygs of
;gi g;ggﬁ;l tgrstr.at&&%a bt Aid Sody pRre)¥aReyOfedeivihg?Bpehihl®of non-
_ circular shape formed through each said d;sc_at a location
- 20 such that said common axis passes'hherethrough, said openings
~ in combination forming at least'part of a keyway of said
lock, and locking means operative to prevent rotation of sald
- hody part relative to said hous1ng and being responsive to
the rotational positionsof the discs so as to be rendered
inoperative when each said disc has a particular rotational

position reilative to the adjacent said disc.

- 35, A lock and key combination comprising a key according
to any one of claims 1 to 13 'and a lock inmluding a housing
¥ having a’cylindrical bore therein, a barrel ‘assembly rotatably
h30 : mounted within said bore, a plurality of individual cam plates .
3 _ forming part of said barrel'assembly and being arranged for

relative rotation about a common axis, a key receiving
opening of non-circular shape formed through each said cam
plate at a location such that said common axis passes there-
throﬁgh, a camming face at a front side of each said cam
plate for coaction with a key whereby said plate is caused to '
rotate in response to axial movement of said key into said
barrel assembly through said openings, and locking means .=

39 _ operative to prevent rotation of said barrel assembly relative
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LW NQS. 38 A key accordi ng to Cla|n1l in conblnatlon Wi t-h a Iock
i gures 1-12, “or 22-26 and 29-31, or 41 or Wi th ref erence- to Figures 15
or 33- 3 AHidhowsiny, and BSlngrraﬁdemed4Qn0bdﬁaﬂ:1&@®fmwa@
said plate has a part:.cular rotat:.ona_l position relative to
the or each adjacent said plate. R o w

- 36. " a comb:.nat:x.on according toclaim 35, where::.n an anti-

5 picking sleeve is provided between each two adjacent cam plates

and extends across the separation line betweep i:hose two
plates. _
37. A key for a cylinder lock constructed and arranged substantially
as hereinbefore described and shb_wn-in Figures 13-16, or 27, or with
10 reference to Figures 17 and 18, or 19-and 20, or 21, or 28 of the accompanying
. drawings. ' | : _ ' |
8. A key according to Claim | in combination with a lock conStructed
and arranged substantially as hereinbefore described and shown in
Figures 1-12, or 22-26 and 29-31, or 41 or with reference to Figures

15 32,0r 33-35, or 36, or. 37, or: 38, or 39, or 40 of the accompanying
drawings. -
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