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Hkgh_SeCULLtnyock Field of Invention The present |nventlon*FelgFé§/féfhigh
security | ocks and keys used in commercial buildings, business and security
“install.ations, and simlar applications. Background Art Wil e existing high

security |l ock and key systens of fegs:as.r I vel of protection, it is
quite often the key which erodes_thé Se§3§8ﬁ90§0§ e system by being
dupl i cat ed wFldlduof pinmeaticrut hor i ty This situation occurs as over a period

of ‘time machi nery ang key bl a
Y ?’he Blresentrﬁnvent?ocg re a?evsato 1%8 ese%un% hﬁ:cﬂg andt keys used in

' commercial buildings, business and security installations, and similar
5 - applications.
Background Art
- While exnstmg high security lock and key systems offer a reasonable
level of protection, it is quite often the key which erodes the secunty of the
system by being duplicated without proper authority. This situation occurs as

10 over a period of time machinery and key blanks become available on the market
which make unauthorised duplication possible. It is an object of the present
invention to provide a system in which unauthorised duplication of keys in
inhibited.

Summary of Invention

15 According to one aspect of the present invention there is disclosed a
key locking mechanism comprising a barrel and a housing, said barrel including
at least one lever adapted to rotate when a key is inserted in said mechanism,
said lever including receipt means to receive a biased side bar Which
immobilises said barrel relative to said housing when said lever is in a locked

20 orientation, whereby rotation of said lever by a key to a predetermined
orientation permits said side bar to be received into said lever, thereby releasing
said barrel relative to said housing.

Preferably at least six in-line conventional pins also lock the barrel
mechanism.

25 According to another aspect the present invention comprises a key
adapted for use in a lock of the type comprising a barrel and a housing, said
barrel including at least one lever for engaging a corresponding key, said lever

* including receipt means to receive a biased side bar which immobilises said
~ barrel relative to said housing when said lever is in a locked orientation,and

30 wherein when said lever or levers are rotated to a predetermined position, said
or each receipt means are aligned to permit said side bar to be received into
said lever or levers, thereby releasing said barrel relative to said housing,
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whi th ‘make unaut horised duplication possible. It Is an object of the
. present i‘nvent lon to provide a systemin which unauthorised duplication of
keys'in-:inhibited. Summary of Invention According to one aspect of the

present invention th i ' 0 | ' : i InS}
barrel that is adaptgﬁ? O@yﬁ%@ﬁéﬂ%ﬁﬁgﬁtg‘é@égéﬁgb%g '{ﬁgﬁjg%%o%ﬂeﬁgg%gnb@gg
oper ati on of whicbygperatively angages theilenénal leyers of aadrrespentingelocki gchas to

proj ection V\hl'logar}eltfsle?éjva réea%dtr%lebaesertﬁg%eﬁd wi thin a channel of generally

. ' According to another aspect of the present invention there is
5 disclosed a key with at least two concave grooves running parallel to the length'
of the key. Two de'eper combination grooves are cut over the length of the key,
these activate the combination levers and the grooves are cut on the same
radius as the combination levers pivot point. In addition there is at least one
blade running parallel to the key and at 90° to the concaved grooves, this blade
10 ~ activates the conventional pin tumblers or activates floating pins.
An advantage of this invention is that it prbvides a new concept in lock
and key security which requires special key cutting equipment to produce the
‘key. Various levels of security may be provided in the one lock mechanism
structure.This invention provides a unique high security key and lock
15 mechanism which can provide billions of different key combinations.
Description |
Several embodiments of the present invention will now be described
with reference to the drawings:
Fig 1 is a perspective view of a key according to one aspect of the
20 present invention;
Fig 2 is a sectional view of a key profile with top blade;
Fig 3 is a sectional view of a key profile with top and bottom blade;
Fig 4 is a sectional view of a key with variations of profile;
Fig 5 is a sectional view of keys which could be used if the number or
25 the position of the combination levers were changed in the locking mechanism;
Fig 6 is a side view of the key showing sample depth position in the
combination groove and a sample of the depth position on the top blade;
" Fig 7 is a schematic view showing the standard combination lever
position; '
30 Fig 8 is a section view through a lock mechanism with top blade;
Fig 9 is a section view through a level 2 lock mechanism with top and
bottom blade;
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constant width in said key, said projection adapted to track within said
.channel portion thereby rotating said at |east one |lever within said
“mechani sm such that said nmechanismis activated between the | ocked and

unl ocked states when

| east one | ever is

ai d.at .rotated into a .
predet ermi ned ori ent 30 BraPEF V%t‘"?“éw“gwttﬁﬁ%elyn‘@ﬁ'&8%@&?“?%&5‘9 1)
pi ns al so | ockombthdlivnigvenEug.ar) &g si&gcggeri:@g 10@)anot her aspect the .
present invention cor‘rErl ses a key adapted for use in such a | ock wherein a

10

15

20

25

30

ig 11 is a perspective view showing all components used in Level 1
including outer shell body; .
Fig 12 is a plan view showing rotating key vice and cutter; and
Fig 13 is a plan view of the apparatus of fig 12 in rotated orientation.

In order to understand the overall operation of the lock mechanism,
we will first refer to figures 10 and 11.These illustrate a key locking mechanism
100, which includes a housing 8B, a locking barrel 11A, a series of combination
levers 7, and conventional tumbler pins, 11C.

Pivot rods 11B locate combination levers 7, in the barrel 11A in
diametrically opposite locations in recesses 14 in barrel 11A. Also interacting
with the combination levers 7, are side bars 10A which when in the lo.cked
position immobilise or secure barrel 11A relative to housing 8B.

In Fig 10 one illustrative combination lever 7 is shown in more detail
in order to exemplify the operation of the lever mechanism. The combination
lever, 7, has a pivot hole 7A, a key engagement peg 7B, a receipt means, 7C in
the form of a bight and a series of three other depth recesses 7D . Recesses 7D
maintain side bar 10A, when no key is inserted, in i locking engagement with
housing 8B. Pivot rods 11B maintain the set of levers 7 in position and provide
an axis for pivoting ,

As illustrated in Fig 10, the key 1, when it is slid inside the barrel 11A
by virtue of groove 1A rotates lever 7 by peg 7B engaging in groove 1A and
rotating the lever 7 about pivot holes 7A. As key 1 is fully inserted into the barrel
11A, peg 7B is moved up and down following the groove and comes to rest so
that receipt means or bight 7C is in line with side bar 10A.The side bars may
then pass into the bight 7C and release the lock. Tension springs 10C return
the side bar 10A from bight 7C into the corresponding recess in shell 8B when
the key is withdrawn from the barrel.

The receipt means or bight 7C can be varied in position to provide the

different combinations. Figure 7 shows four positions of the bight 7C , which can
e
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side face of said key has at |east one channel of generally constant width
X that is adapted to receive a projection portion of at |east one |ever of
sai-d megchani smthat is adapted to track said channel thereby rotating said

| ever within said nmechani smsuch that said hani I, [
| ocked and uRrejeratly @g%edJ ag ghown gy 'hav:%%cor?lgltalrg c'jn?fe?ecrmtt'lé/\%r%dwgﬁ: V&'

be reversed to provide four different bight 7C positions. For receipt means 7C to
be located in position 1 simply requires the reversal of this lever to produce a
lever with receipt means 7C in position 4. Likewise the levers having receipt
5 means in positions 2 and 3 can be reversed. It will of course be understood that
while four positions are preferred, a greater or smaller number of bight positions
may be provided as will be understood by those skilled in the art. The number of
possible combinations for the lock depends on the number of bight positions, as
well as the number of individual levers which are provided. Further complexity is
10 added by having conventional pin and blade profile arrangements at either the
top or bottom or both, as will be described in more detail below.
Referring to Figures 1 to 6, the key 1 for use with the lock 100, has a
groove 1A of a substantially zig zag configuration which operatively forces the
. peg 7B upwards and downwards thereby rotating lever 7. When the key is fully
15 inserted the peg 7B is located in the positions identified in Fig 6 by the numbers
4,2, 3,2, 3 and 1. This combination will coincide with that necessary to unlock
all the mechanisms in the lock 100. The key 1 also includes a conventional key
profile system 1B for engaging of conventional pin tumblers 11C. Figures 2 and
3 illustrate in cross-section keys with a conventional profile on one side, figure 2,
20 | and on both sides, figure 3. The central groove is shown notionally in the centre.
lllustrated in Figs 4 and 5 are a sample of the different profiles which
can be used with the lock mechanism of the present invention.
lllustrated in Fig 8 is a key lock mechanism as illustrated in Fig 11
however, this illustration is in the assembled condition and a section taken
25 therethrough. '
A further embodiment of the invention is illustrated in Fig 9 which has
a similar configuration to that of Fig 8, however a profile 1B is located on top of
the key 1 and a profile 1C is also located at the bottom of the key 1.
llustrated in Figs 12 and 13 is a representation of the key-cutting
30 equipment which allows the key to be rotated whilst the key bla'nk is moved in
the direction of the axis of rotation of the jaw in the key blank, thereby producing
the zig zag groove in the key for use with the present invention.
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Preferably said at |east ‘one lever further includes at |east a second
. inter-engagenent neans which is adapted to inter-engage with said side bar
wi thout-activating said nechani sm between said | ocked and unl ocked st ates.

Preferably said firstyinter-en t ns is adapted, when said at | east
one lever is pivot edm§]ﬁi%’§dg§ﬁ§5§?ePﬁf?f&&”&fﬁf’em é’ﬁﬁ n,ketyﬁ_f’(e Y Eutlifg
si de bar wi tlequipraént and thusa kighet Rvel of Becety ¢4 Belprogdeaifer Bs USkrs of
relative to said housing. According to another "aspect of the invention, a

key adapted fSpeysi8gn Wowevade theovdlied cwarermin sherasi willdappeecinteds thatle
face of saidchfiyefiSndNmdichiithg Ebiefit ! bl iy RO 16" pHF8HH Fhle/

constant width i cat ed;
5 operation.

The embodiment of the invention illustrated utilises grooves 1A in
keys 1, to interact with peg 7B on combination tumbler 7. It is envisaged that the
combination lever 7 can have a groove which mates with a zig zag projection or
like format, (sinusoidal, curved, intermittent or otherwise) on the size of the key 1.

10 In this embodiment the porti'ons above and below the key are cut away to leave
the zig zag projection on the key. | |
~ The present invention allows, for example, the following levels of
security: .
LEVEL 1 (12 levers with 4 depths) Combinations 11,230,590,464
15 (6 conventional pins/3 depths)
| LEVEL 2 (12 levers with 4 depths) Combinations 201,326,592
(12 floating pins/1 depth)
LEVEL 3 (12 levers with 4 depths) Combinations 100,663,296
(6 floating pins/1 depth)
20 LEVEL 4 (12 levers with 4 depths) Combinations 15,777,216
LEVEL 5 (6 conventional pins/3 depths) Combinations 729

The foregoing describes some embodiments of the present invention
and modifications made by those skilled in the art can be made thereto without
departing from the scope of the present invention.

25
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sai.d afcuate profile substantially corresponding to the arc traced out by
;said projection when said | ever pivots within said mechani sni sai d channel

adapted to receive a projection portion of at |east o 1 '
mechani sm said | ever adapted to tracl&ﬂ#@' n said chﬂﬂmmmmn“ ”“l

I nsertion of said key in said mechani t her eby pivota ng sai dsl ever

Wi thin said mechani sm such that said nechanismis activated between | ocked
and unl ocked states. Preferably said channel defines a non-linear path
wi thin whichlsai d prjkey ilecking qoeehariem camprising Rsbarekand® ihpusingl said
channel . Pre ' = L4 f ' ri.s [ .af, :

I nt er medi at e{)%g?ﬁisn?él%tgég Js@laégﬁ ﬁﬁgrleng%it g?%ﬁggtth @Zfat%gwg%éﬁ% gtrengdpg%rlt%%é%
f rom adj acengaid mechanism, said lever including receipt means to receive a biased side bar

which immobilises said barrel relative to said housing when said lever is in a
locked orientation, whereby rotation of said lever by a key to a predetermined
orientation permits said side bar to be received into said lever, thereby releasing
said barrel relative to said housing.

2. A key locking mechanism as claimed in claim 1 wherein said lever is
~ adapted to rotate in a plane perpendicular to a longitudinal direction of said

mechanism.

3. A key locking mechanism as claimed in claim 1 wherein said lever
includes a key engagement portion which is adapted to slide relative to said key.

-

4. A key locking mechanism as claimed in claims 1, 2, or 3 wherein said
lever has at least 3 positions, one of which is said receipt means whilst the
~others keep said side bar in a position to immobilise said barrel relative to said

housing.

5. A Kkey locking mechanism as claimed in any of the previous claims
wherein said mechanism there is provided at least one lever on either side of a
key.

6. A key locking mechanism as claimed in any of the previous claims

wherein said key lock mechanism also includes conventional pin tumblers or

floating tumblers.

7. A key for use with the mechanism of claim 1 to 6 wherein the side of
said key has at least one groove to engage and rotate said lever or levers.
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i ntermedi ate paths. According to anot her aspeet——ef—ﬂz-he—pr—esem—l—nventlon a

| ock mechani sm and key set is provide

"barreél that is
operation of a
activate said

nechani sm i ncl ud
adapted to | ock and unI ock reI at T!Iﬂl lﬂ“ilﬂ(ﬂlﬂ ml upon the
key, said nmechani smincludi ng at adapted to
nmechani-s# bet ween | ocked and unl ocked st ates when | ocated in
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sai d key

a projection adapted to be received within a channel of sal d ke
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side face of 1y
i nsertion of 's

9. A key as claimed in any one of claims 7 and 8 when dependent on
claim 6, including profiles to engage said conventional tumbler pins.

10. A key cutting machine to manufacture a key as claimed in claims 7 to
9 wherein said groove is produced by holding a key in a rotating jaw which
rotates a key blank as the key is moved in the direction of the axis of rotation of
said jaw. ' |

11. A key cutting machine to manufacture a key as claimed in claims 7 to
9 wherein said groove is produced by holding said key blank in a jaw which is
movable in a direction perpendicular to and simultaneously to movement in a
longitudinal direction of said key blank.

12. A lock including a locking mechanism according to any one of claims
1 to 6.
13. A lock and key set,

said lock comprising a barrel and a housing, said barrel including at
least one lever for engaging a groove in a corresponding key, said lever
including receipt means to receive a biased side bar which immobilises said
barrel relative to said housing when said lever is in a locked orientation,

said key comprising at least one groove for engaging said lever or
levers,

whereby upon insertion of said key, said groove or grooves engagés
said one or more levers and rotates said lever or levers to a predetermined
orientation, such that said or each receipt means are aligned to permit said side

—_—
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projection tracks said channel thereby pivoti | nu Hmgo a final
.orientation when said key is sufficiently i nsgmlmm : nmml ,Hmhani smfor
activatian between the | ocked and unl ocked states® shaid aétivation
occurring wh i L nal '

orientation. %IS@ _%]gé_gféﬁ%%c\ﬁ/’g?ts ngﬁérw‘%ﬁﬁgg Hff?%\sgnﬁ ﬂeﬁgﬁ&e@ggwe
| evers of t hetocgaid dwwpsing. ng Iock so as to rotate

14. A key adapted for use in a lock of the type comprising a barrel and a
housing, said barrel including at least one lever for engaging a corresponding
key, said lever includiﬁg receipt means to receive a biased side bar which
immobilises said barrel relative to said housing when said lever is in a locked
orientation,and wherein when said lever or levers are rotated to a
- predetermined position, said or each receipt means are aligned to permit said
side bar to be received into said lever or levers, thereby releasing said barrel
relative to said housing,
said key being characterised in that it includes at least one groove
which operatively engages the lever or levers of a corresponding lock so as to
rotate the levers and release the lock.

15. A key substantially as herein described with reference to, and as
illustr_ared in, Figures 1 and 2, Figure 1 as modified by Figures 3, 4 or 5, or

Figure 6 of the accompanying drawings.

16. A key locking mechanism substantially as herein described with
reference to, and as illustrated in, Figures 7, 8, 10 and 11, or Figures 7, 10 and

- 11 as modified by Figure 9, of the accompanying drawings.

17. A lock and key set substantially as herein described with reference to

the accompanying drawings.
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the |l evers and rel ease the | ock. The key may conprise at |east two concave
_grooves funning parallel to the length of key. Two deeper conbi nation
groeoves q«are cut over the length of the key, these activate the conbination
| evers “and the grooves are cut on the&%@us as the conbination |evers
pivot point. |In additdton there is at bl ade running parallel to
the key and at 90 to the concaved grooves, this blade activates the
conventional pin tunblers or activates floating pins.

i

High Security Lock

A lock mechanism is disclosed wherein a set of levers are arranged to pivot
within a lock barrel. In a locked condition the levers retain a side bar so as to
engage a housing. The corresponding key includes one or more grooves which
engage the levers on insertion so as to rotate them to a position where the side
bar may be received within the levers. Conventional blade and pin tumbler
arrangements may be provided on the lock and key in conjunction with the novel

lever mechanism.
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An advant age of this invention is that it provides a new concept in |ock
.and key security which requires special key cutting equipnment to produce
the key.-‘Various | evels of security may be provided in the one |ock
mechani sm structure. This invention prfzkges a uni que high security key and
| ock mechani sm whi ch can provide bill of different key conbi nations.
Description Several enbodi nents of the present invention wll now be
described with reference to the drawings: Fig 1 is a perspective view of a
key according to one aspect of the present invention;




Fig 2-is a sectional view of a key profile with top blade; Fig 3 is a
sectional” view of a key profile with top and bottomblade; Fig 4 is a
“sectional view of a key with variations of profile; Fig 5 is a sectional

vi ew of keys which could be used if the nunber or the position of the

conbi nation | evers were changed in th&?ﬂocki ng nmechanism Fig 6 is a side
vi ew of the key show ng sanple depth position in the conbination groove and
a sanple of the depth position on the top blade; Fig 7 is a schematic view
show ng the standard conbination |l ever position; Fig 8 is a section view

t hrough a |l ock mechanismwith top bl ade;




Fig 9'is a section view through a level 2 lock nmechanismw th top and 3
.Fig 10'is a perspective view showing the key with top blade (Fig 1)
conbinatfon lever (Fig. 7) and side bar (Fig. 10A); Fig 11 is a perspective
vi ew showi ng all conponents used in L z 1 including outer shell body; Fig
12 is a plan view showi ng rotating ke?/3 e and cutter; and

1 - Reverse - 4 3 - Reverse - 2
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Fig 13 is a plan view of the apparatus of fig 12 in rotated orientation. In
.order to understand the overall operation of the |ock nmechanism we will
first refer to figures 10 and 11. These illustrate a key | ocki ng nmechani sm
100, which includes a housing 8B, aw%fgking barrel 11A, a series of

conmbi nation | évers 7, and conventional tunbler pins, 11C. Pivot rods 11 B

| ocate conbination levers 7, in the barrel 11 Ain dianetrically opposite

| ocations in recesses 14 in barrel 11A Also interacting with the

conbi nati,on levers 7, are side bars 10A which when in the | ocked position

i mmobi |l i se or secure barrel 11A relative to housing 8B. In Fig 10 one
illustrative conbination lever 7 iis shown in nore detail in

Fig 9.

10A

10 A




order-to exenplify the operation of the | ever mechanism The conbination
‘IbVer,'7f has a pivot hole 7A, a key engagenent peg 7B, a receipt neans, 7C
in-the formof a bight and a series of three other depth recesses 7D
Recesses 7D mai ntain side bar 10A, m@g@ano key is inserted, in i |ocking
engagenent with housing 8B.  Pivot ro 1 Bmauintain the set of levers 7 in
position and provide an axis for pivoting As illustrated in Fig 10, the key
1, when it is slid inside the barrel 11 A by virtue of groove 1A rotates

| ever 7 by peg 7B engaging in groove 1A and rotating the lever 7 about

pi vot holes 7A. As key 1 is fully inserted into the barrel 11A peg 7B is
noved up and down foll ow ng the groove and cones to rest so

Fig 10.




that recei pt nmeans or bight 7Cis in line with side bar 10A The side bars
«may then pass into the bight 7C and rel ease the | ock. Tension springs 10C
return #he side bar 10A frombight 7C into the corresponding recess in
shel| 8B when the key is withdrawn fromthe barrel. The recei pt neans or

bi ght 7C can be varied in position tgégrovide the different conbinations.
Figure 7 shows four positions of the bight 7C, which can 4
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pref erably be provided as shown by having only two different |evers which
«can be reversed to provide four different bight 7C positions. For receipt
means 7C to be located in position 1 sinply requires the reversal of this
| ever to produce a lever with receipt nmeans 7C in position 4. Likew se the
| evers having recei pt neans in positigf® 2 and 3 can be reversed. It wll
of course be understood that while four positions are preferred, a greater
or smaller nunber of bight positions may be provided as will be understood
by those .skilled in the art. The nunber of possible conbinations for the
| ock depends on the nunber of bight positions, as well as the nunber of
i ndi vi dual | evers which are provided. Further conplexity is added by having
conventional pin and bl ade profile i:i%pgfggnts at either the
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tQpy or bottomor both, as will be described in nore detail below Referring
~to Figures 1 to 6, the key 1 for use with the lock 100, has a groove 1A of
a substantially zig zag configuration which operatively forces the peg 7B

" upwards and downwards thereby rotating, |ever 7. Wien the key is fully
inserted the peg 7B is located in th8 ébsitions identified in Fig 6 by the
nunbers 4, 2, 3, 2, 3 and 1. This conbination will coincide with that
necessary to unlock all the mechanisnms in the [ ock 100. The key 1 al so

i ncl udes ,a conventional key profile system1 B for engagi ng of conventi onal
pin tunblers 11 C Figures 2 and 3 illustrate in cross-section keys with a

conventional profile on one side, fi ure 2, and on both sides, figure 3.
The central groove is shown notionaIEyoiﬁlEhe centre.
c [ 3
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.IIIustrated in Fi gs 4 and 5 are a sarrple of the different profiles which

be used wi This Sha smof the present i entlﬁ%\,\@burcgﬁiahﬁg%

|nF|g8|sak smasHIustratedlnFldmlf
illustration is

ed cpndl n.and a section ta
t heret hrough. A further enmbodi mentl éﬂ% T'H\(/e'rﬁ‘i"én i Deitind | uEt} &Qdﬁ% Fig 9

whi ch has @Fijaididrin¢eRAtiosur ati on to that of Fig 8 however a profile 1 B~
is located on top of the key 1 and a-profile 1Cis also located at the.
bottom of the key iThe presantineention relgtesite bigh sexurity locksmnshkeysiused inf

the key- C“tctdngrgte‘?gﬁlp%%rwéc%u%l J\é’é’? 4RE §8%uh BRsafRlcRe, \Mawh(ljs%"%}?e key

bl ank is nove
applications.

Background Art _
While existing high security lock and key systems offer a reasonable
level of protection, it is quite often the key which erodes the security of the

system by being duplicated without proper authority. This situation occurs as
over a period of time machinery and key blanks become available on the market
which make unauthorised duplication possible. It is an object of the present
invention to provide a system in which unauthorised duplication of keys in
inhibited. |

Summary of Invention

According to one aspect of the present invention there is disclosed a
key locking mechanism comprising a barrel and a housing, said barrel including -
at least one lever adapted to rotate when a key is inserted in said mechanism,
said lever including receipt méans to receive a biased side bar which
immobilises said barrel relative to said housing when said lever is in a locked
orientation, whereby rotation of said lever by a key to a predetermined
orientation permits said side bar to be received into said lever, thereby releasing
said barrel relative to said housing. '

Preferably at least six in-line conventional pins also lock the barrel
mechanism.

According to another aspect the present invention comprises a key
adapted for use in a lock of the type comprising a barrel and a housing, said
barrel including at least one lever for engaging a corresponding key, said lever
including receipt means to receive a biased side bar which immobilises said
barrel relative to said housing when said lever is in a locked orientation,and
wherein when said lever or levers are rotated to a predetermined position, said
or each receipt means are aligned to permit said side bar to be received into
said lever or levers, thereby releasing said ba_a_rrel relative to said housing,
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the/direction of the axis of rotation of the jaw in the key bl ank, t her eby -
Pproducing the zig zag groove in the key for use with the present invention.
5 This rotary action is not required in other keys or key cutting equi prent
and thus a higher level of security can Be provided for the users of this

system However, thgaid I«éyl bdlngoclkai'acte’llsbtlemaihatui inclaghes atileastdonagroove

conventi onal ch
. whic op':er}latlgely gp rfqee%t th% re]avglSa of e"%/%'rs f %ng;r'eggor%é’ n8 %ct.l?sgne}shfo

rotate the levers and release the lock.

According to another aspect of the present invention there is disclosed
a key with at least two concave grooves running parallel to the length of the key.
Two deeper combination grooves are cut over the length of the key, these
activate the combination levers and the grooves are cut on the same radius as
the combination levers pivot point. In addition there is at least one blade
running parallel to the key and at 90° to the concaved grooves, this blade
activates the .conventional pin tumblers or activates floating pins.

An advantage of this invention is that it provides a new concept in lock
and key security which requires special key cutting equipment to produce the
key. Various levels of security may be provided in the one lock mechanism
structure.This invention provides a unique high security key and lock mechanism
which can provide billions of different key combinations.

Description .

Several embodiments of the present invention will now be described
with reference to the drawings:

Fig 1 is a perspective view of a key according to one aspect of the
present invention;

| Fig 2 is a sectional view of a key profile with top blade;

Fig 3 is a sectional view of a key profile with top and bottom blade;

Fig 4 is a sectional view of a key with variations of profile;

Fig 5 is a sectional view of keys which could be used if the number or
the position of the combination levers were changed in the locking mechanism;

Fig 6 is a side view of the key showing sample depth position in the
combination groove and a sample of the depth position on the top blade;

Fig 7 is a schematic view showing the standard combination lever
position;

Fig 8 is a section view through a lock mechanism with top blade;

Fig 9 is a section view through a level 2 lock mechanism with top and
bottom blade; '
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operatjon. The embodi nent. of the invention illustrated utilises grooves lA
i'n:keys 1, to interact ‘With peg 7B on conbination tumbler 7. It is

envi saged that the conbination | ever 7 can have a groove which nmates with a
zig zag projection or li ke fornat, (sinusoidal, curved, intermttent or .

ot herwi se) on the letgeMﬂStaqpeksppcnvemwral’@v‘emmlmed@thtthéOpcblader(Elgaﬂbve

and bel ow t .zag projection on t he key.
The present%@@ﬁ 'lgéﬁe\%#ﬁg\%f%& éﬁg% e(ﬁrgt %bﬂ oI | owi ng | evel s of _
security: LEVEL 1 (Big 113\i§aSpévlsbbcﬁvéi\?WShoﬁmgtnlhobmmmhﬂs a86d F90ev6K1
including outer shell body; .
Fig 12 is a plan view showing rotating key vice and cutter; and

Fig 13 is a plan view of the apparatus of fig 12 in rotated orientation.

In order to understand the overall operation of the lock mechanism,
we will first refer to figures 10 and 11.These illustrate a key locking mechanism
100, which includes a housing 8B, a locking barrel 11A, a series of combination
levers 7, and conventional tumbiler pins, 11C.

Pivot rods 11B locate combination levers 7, in the barrel 11A in
diametridally opposite locations in recesses 14 in barrel 11A.  Also interacting
with the combination levers 7, are side bars 10A which when in the locked
position immobilise or secure barrel 11A relative to housing 8B.

_ In Fig 10 one illustrative combination lever 7 is shown in more detail in
order to exemplify the operation of the lever mechanism. The combination
lever, 7, has a pivot hole 7A, a key engagement peg 7B, a receipt means, 7C in
the form of a bight and a series of three other depth recesses 7D . Recesses 7D
maintain side bar 10A, when no key is inserted, in i locking engagement with
housing 8B. Pivot rods 11B maintain the set of levers 7 in position and provide
an axis for pivoting

As illustrated in Fig 10, the key 1, when it is slid inside the barrel 11A
by virtue of groove 1A rotates lever 7 by peg 7B engaging in groove 1A and
rotating the lever 7 about pivot holes 7A. As key 1 is fully inserted into the barrel
11A, peg 7B is moved up and down following the groove and comes to rest so
that receipt means or bight 7C is in line with side bar 10A.The side bars may
then pass into the bight 7C and release the lock. Tension springs 10C return
the side bar 10A from bight 7C into the correspondmg recess in shell 8B when
the key is withdrawn from the barrel.

The receipt means or bight 7C can be varied in position to provide the
different combinations. Figure 7 shows four positions of the bight 7C , which can
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(6 conventional pins/3 depths) LEVEL 2 (12 levers with 4 depths)

Conbi nati ons 201, 326,592 (12 floating pins/1 depth) LEVEL 3 (12 levers with
4 dept hs) Conbi nati ons 100, 663,296 (6 floating pins/1 depth) LEVEL 4 (12

|l evers with 4 depths)- Combinations 15,77# 216 LEVEL 5 (6 conventi onal -
pi ns/ 3 deptpfsferegl‘yobaarpmd@dmsfmwnflw bgwingenlydwia diflereninievermwilichegan of

e DeSonod FARIRGET, BBl ORI A BIGRTD Bk ok phaf hbaRres

i nvention. be located in position 1 simply requires the reversal of this lever to produce a
lever with receipt means 7C in position 4. Likewise the levers having receipt
means in positions 2 and 3 can be reversed. It will of course be understood that
while four positions are preferred, a greater or smaller number of bight positions
may be provided as will be 'understood by those skilled in the art. The number of
possible combinations for the lock depends on the number of bight positions, as
well as the number of individual levers which are provided. Further complexity is
added by having conventional pin and blade profile arrangements at either the
top or bottom or both, as will be described in more detail below.

Referring to Figures 1 to 6, the key 1 for use with the lock 100, has a
groove 1A of a substantially zig zag configuration which operatively forces the
peg 7B upwards and downwards thereby rotating lever 7. When the key is fully
inserted the peg 7B is located in the positions identified in Fig 6 by the numbers
4,2,3,2 3 and 1. This combination will coincide with that necessary to unlock
all the mechanisms in the lock 100. The key 1 also includes a conventional key
profile system 1B for engaging of conventional pin tumblers 11C. Figures 2 and
3 illustrate in cross-section keys with a conventional profile on one side, figure 2,
and on both sides, figure 3. The central groove is shown notionally in the centre.

lllustrated in Figs 4 and § are a sample of the different profiles which
can be used with the lock mechanism of the present invention.

lllustrated in Fig 8 is a key lock mechanism as illustrated in Fig 11
however, this illustration is in the assembled condition and a section taken
therethrough.

A further embodiment of the invention is illustrated in Fig 9 which has
a similar configuration to that of Fig 8, however a profile 1B is located on top of
the key 1 and a profile 1C is also located at the bottom of the key 1.

- lllustrated in Figs 12 and 13 is a representation of the key-cutting
equipment which allows the key to be rotated whilst the key blank is moved in
the direction of the axis of rotation of the jaw in the key blank, thereby producing
the zig zag groove in the key for use with the presenf invention.

This is the replacement sheet



6 CLAIMS 1. A key | ocking nechani smincluding a barrel that is adapted
t'o'l ock and unlock relative to a housing upon the operation of a key, said
mechani smincluding at |east one lever. with a projection which is adapted
to be received within a channel of generé’?l ly constant width in said key;
sai d at |east one |Enier rotaapt actioro ipi pot requined imaiofheedteysi om kay aitting
proj ection etcgué}&l'r({err]\ andt {Ilius aehlgher level of security can be provided for the users of
this system. However, the skilled worker in the art will apprecnated that
conventional machining equipment can be readily modified to perform this
operation. |
| The embodiment of the invention illustrated utilises groovés 1A in
keys 1, to interact with peg 7B on combination tumbler 7. It is envisaged that the
combination lever 7 can have a groove which mates with a zig zag projection or
like format, (sinusoidal, curved, intermittent or otherwise) on the size of the key 1.
In this embodiment the portions above and below the key are cut away to leave
the zig zag projection on the key.
The present invention allows, for example, the following levels of
security:
LEVEL 1 (12 levers with 4 depths) Comblnattons 11,230,590,464
(6 conventional pins/3 depths)
LEVEL 2 (12 levers with 4 depths) Combinations 201,326,592
(12 floating pins/1 depth)
LEVEL 3 (12 levers with 4 depths) Combinations 100,663,296
(6 floating pins/1 depth)
LEVEL 4 (12 levers with 4 dépths) Combinations 15,777,216
LEVEL 5 (6 conventional pins/3 depths) Combinations 729
The foregoing describes some embodiments of the present invention
and modifications made by those skilled in the art can be made thereto without
departing from the scope of the present invention.
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channel . upon the insertion of said key in said mechani sm wh ' :
I'east one | ever assunes a final orientation when said key iEili H" ﬁl ﬂ &l“l
inserted in said nmechani smfor activati-on between the | ock *
states; said activation occurring when s& d final orientation corresponds

to a predetPHE CEAIMSIBEFININGTHE INVENTIOM ARE ASKFOYLOWSani sm as cl ai ned
in claim1 wherein said barrel is adapted to |ock and unlock relative to .
sai d housi ng upon the operation of a biased side bar; said at |east one

it or - engagt wi th Sa KX fogking moehaNis BaRRMRINg B0RToNBNR T IHouE a0

sai d | ockecbamel including datdeastene lever adapted to rotate when a key is inserted in
said mechanism, said lever including receipt means to receive a biased side bar
which immobilises said barrel relative to said housing when said lever is in a
locked orientation, whereby rotation of said lever by a key to a predetermined
orientation permits said side bar to be received into said lever, thereby releasing

said barrel relative to said hoUsing.

2, A key locking mechanism as claimed in claim 1 wherein said lever Is
adapted to rotate in a plane perpendicular to a longitudinal direction of said
mechanism. |

3. A key locking mechanism as claimed in claim 1 wherein said lever
includes a key engagement portion which is adapted to slide relative to said key.

4.  Akey locking mechanism as claimed in claims 1, 2, or 3 wherein said
lever has at least 3 positions, one of which is said receipt means whilst the
others keep said side bar in a position to immobilise said barrel relative to said

housing.

5. A key locking mechanism as claimed in any of the previous claims
wherein said mechanism there is provided at least one lever on either side of a
key. '

6. A key locking mechanism as claimed in any of the previous claims

wherein said key lock mechanism also includes conventional pin tumblers or
floating tumblers.

7. A key for use with the mechanism of claim 1 to 6 wherein the side of
said key has at least one groove to engage and rotate said lever or levers.
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is adapted to |nter-engage with said side bar with
mechani sm bet ween sai d | ocked and unl ockdd states. 4. A key | ock| ng

nmechani sm ag, cl ai meg key Qéajl@i}ﬁéd)rn claémh m thnemesaid@odvéns substantially zig
i nter-engagenment neans i s .adapt ed '

into said p?%gjé'ﬁ dattereg which rwlé?n JHNmt"bquﬁelég W@agég }}aéﬁ?g@v%gfne\r’\?? lﬂq%l%/ §} gd

at least o unl ocking said barrel relative to said housing.
5. A E@?,UQX F%@ein’g%gm smas clainmed in any one of the preceding

cl ai ms wherein said | ever i's un-biased in oper at i on.

3.. 7 A key locking mechanismas clainmed in clai sai d at | east
one’ | ever further includes at |east a second inter H M"'ﬁﬂ which -

9. A key as claimed in any one of claims 7 and 8 when dependent on
claim 6, including profiles to engage said conventional tumbler pins.

10. A key cutting machine to manufacture a key as claimed in claims 7 to
9 wherein said groove is produced by holding a key in a rotating jaw which
rotates a key blank as the key is moved in the direction of the axis of rotation of
said jaw.

11. A key cutting machine to manufacture a key as claimed in claims 7 to
9 wherein said groove is produced by holding said key blank in a jaw which is
movable in a direction perpendicular to and simultaneously to movement in a
longitudinal direction of said key blank. "

12. A lock including a locking mechanism according to any one of claims
110 6. '
13. A lock and key set,

said lock comprising a barrel and a housing, said barrel including at
least one lever for engaging a groove in a corresponding key, said lever
including receipt means to receive a biased side bar which immobilises said
barrel relative to said housing when said lever is in a locked orientation,

said key compfising at least one groove for engaging said lever or
levers, o |

whereby upon insertion of said key, said groove or grooves engages
said one or more levers and rotates said lever or levers to a predetermined
orientation, such that said or each receipt means are aligned to permit said side
bar to be received into said lever or levers, thereby releasing said barrel relative
to said housing.
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7 6. A key Iock nmechani sm as cI aimed in any ‘one of the ﬁr cidl ng

¢l aims wherein said at |east one lever.is adapt eﬂlnulmu l || | ane -
perpendicular to a longitudinal direction of sai L s A key

| ocki ng mechani smas clainmed in any one @f the prece ing claims wherein

sai d mechani smincorporates at |east a second |ever adapted to r - engage
a second chbhnel i nAd@yrdanteddar use in arlogh gatfanbine 6 @’F\%@‘éﬁ‘gs%lw reland &

housmg, ‘said barre! including at least one lever for engaging a corresponding

key, said lever including receipt means to receive a biased side bar which
immobilises said barrel relative to said housing when said lever is in a locked
orientation,and wherein when said lever or levers are rotated to a predetermined
position, said or each receipt means are aligned to permit said side bar to be
received into said lever or levers, thereby releasing said barrel relative to said
housing, '

_ said key being characterised in that it includes at least one groove
which operatively engages the lever or levers of a corresponding lock so as to
rotate the levers and release the lock.

—_—
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second | ever and said second channel operating as defined for said at |east
one [ever and said channel" in any preceding claim 8. A key | ocki ng
nmechanismas claimed in claim6 wherein said at |least a second |ever is

| ocated on an opposite side of said mechanismto said at | east one |ever
and said second channel is |ocated on anpposite side.of said key to said

first channel. 9. A key | ocki ng STRAECM as clained in any one of the
precedi ng cl ai ns wherein said nmechani sm al so i ncl udes conventional pin
tunblers or floating tunblers. 10. A key | ock nmechani sm as cIa| med in

any one of the preced| ng clai " yrGH SECURITY LOCK

A lock mechanism is disclosed wherein a set of levers are arranged to pivot
within a lock barrel. In a locked condition the levers retain a side bar so as to
engage a housing. The corresponding key includes one or more grooves which
engage the levers on insertion so as to rotate them to a position where the side
bar may be received within the levers. Conventional blade and pin tumbler

: arrangéments may be pi*ox)ided on the lock and key in conjunction with the novel
lever mechanism.

Fig. 1
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and |ncorporat| ng a pl. urallty of said at |east one |lever and/or a plurality
of said second 1ever. 11. A key adapted to be used with the nechani sm
fmny one of claims 1 to 10 wherein a side face of said key has an arcuate
il e upon which a channel of generallyjgonstant width is |ocated; said

arcuat € profile substantially corresponding to the arc traced out by sai d
proj ecti on when sai Freterablypiajdias leastrone devar fudbenincudes at deastaarascond

meehas sry A5l aoRaR itk 10 BpidH, L 15 ki Al b e
i nserti on -owithautiaktivating mddneehﬁmsmsmatwedn tsiafd lookediana numigclwd gtdtes.er
Wi thin said mechani Pre fsere%]y sanJ ﬂrsfl m(%ell-rgﬁggé]énslg?\t' %e%(r:\tsllg %dapted when said at
least one lever is pivoted mto said predetermined orientation, to receive said
“side bar within sald at least one lever thereby unlocking said barrel relative to
, said housirig.

According to another aspect of the mventlon a key adapted to be
'used with the above mechanism is provided wherein a side face of said key has
an arcuate prof‘ le upon whnch a channel of generally constant width is Iocated

A _' said arcuate prof' ile substantxaily correspondmg to the arc traced out by said
projection when- said lever pivots within said mechanism; said channel adapted
~ to receive a projection portion of at least one lever of said mechanism; said lever
adapted to track within said channel upon the insertion of said key in said
mechanism and thereby pivoting said lever within said mechanism such that
‘said mechanism is activated betwe'e'ri locked and unlocked states.- *

Preferably said channel defines a _non-li'near path within which said
proj'ection tracks when said key is inserted in said channel.

.Preferably said non-linéar path comprises a plurality of intermediate
paths; each said intermediate path being angularly displaced from adjacent
‘intermediate paths.

W, : According to another aspect of the present invention, a lock
mechanism and key set is provnded said lock mechanism including a barrel that
is adapted to lock and unlock relative to a housing upon the operation of a key,

 said mechanism including at least one lever adapted to activate said mechanism
between locked and unlocked -states when located in a predetermined
orientation within said mechanism; said lever incorporating a brojection adapted
to be received within a channel of said key; said key incorporating at least one
channel of generally constant width located on a side face of said key and
adapted to receive said projection; whereby upbh insertion of said key, said

C} projection tracks _said channel thereby pivpting said lever into a final orientation
when said key is sufficiently inserted in said mechanism for activation between
the locked and unlocked states; said activation occurring. when said final

orientation corresponds to said predetermined orientation. _
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beét weé€n | ocked and unl ocked st at es. 8 12. A key as clainmed in claim

11 wherein sai dkchaﬂnel de](‘ji Ees a non- |i ngar pat hdvm' Lhi n }/\/ni ch said
oj ection tracks en sai ey is inserted in said channe u!mm
j}af’hl 1S N e SRR ﬁ%FQQLQXIS‘?c bt e!!“'" Lt

pat hs; each said i ntermedl ate path D&l ng angul arly

1. A key locking mechanism including a barrel that is adapted to lock
and unlock relative to a housing upon the operation .of a key, said mechanism
including at least one lever with a projection which is adapted to be received
within a channel of genérally constant width in said key; said at least one lever
_ adapted to pivot within said mechanism by said pr_ojectioh tracking within. said
.’channel upon the insertion_ of said key in said mechanism whereby said at least
one lever assumes a final orientation when said key is sufficiently inserted in
said mechanism for activation between the locked and unlocked states; said
activation occurring when said final orientation corresponds to a predetermined -
orientation. .
2. A key locking mechanism as claimed in claim 1 wherein said barrel is
adapted to lock and unlock relative to said housing upon the operation of a
biased side bar; said at least one lever further including a first inter-engagement
means which is adapteq to inter-engage with said side bar so as to activate said
mechanism between said locked and unlocked states. '

3. Akey locking mechanism as claimed in claim 3 wherein said at least

“one lever further includes at least a second inter-engagement means which is
adapted to inter-engage with said side bar without activating said mechanism

\/ between said locked and unlocked states.

4. A key locking mechanism as claimed in claim 2 or clalm 3 wherein
said first inter-engagement means is adapted, when said at least one lever is
pivoted into said predetermined orientation, to receive said side bar within said
at least one lever thereby unlocking said barrel relative to said housing.

5. A key locking mechanism as claimed in any one of the preceding
claims wherein said lever is un-biased in operation. |
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Cl 2l 15 wher ol n said channel s shaped <o thal the pr Eflllﬂllllﬂllﬂllﬁﬂ[ljlﬂlll
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final orie

wher ei-n Sa'vﬂwéféb‘l SAIatHeASK (

er engages said channel at the transitional portion bef'weén sai't
e channgl en said ke | qcat £d thn d | ock,at ad

Brat i on A Key'iotk idchanisin a8 S8 ia Sy OBASTIS Argerding Saems: 4
Sfie iFéver@%HaﬁtéiﬁH)ﬁﬁot? [Pasané peRpendiedan té iade

face of said key opposite the side face on which the Tfirst said channel
| ocat ed. 1dongitudinaliditectionof53id aechanismone of claims 11 to 15 wherein
said key is adapted to inter-engage with conventional pin tunblers or
floating tunblers.

7. A key locking mechanism as claimed in any one of the preceding
claims wherein said mechanism incorporates at least a second lever adapted to

" inter-engage a second channel in said key; said inter-engagement between said
. second lever and said second channel operatmg as defined for said at least one

| 10. A key lock mechanism as claimed in any one of the preceding claimsj
and incorporating a plurality of said at least one lever and/or a plurality of said )

lever and said channel in any precedmg claim.

8. A key locking mechamsm as clazmed in claim 6 wherein said at least a
second lever is located on an opposite side of said mechamsm to said at least

one lever and said second channel'is located on an opposite side of said key to

said first channel.

S

R A key locking mechanism as claimed in any one of the preceding
" ‘claims wherein said mechanism also includes conventional pin tumblers or

floating tumblers.

second lever.

to 10 wherein a side face of said key has an arcuate profile upon which a
channel of generally constant width is located; said arcuate profile substantially

11. A key adapted to be used with the mechanism of any one of. claims 1

corresponding to the arc traced out by said projection when said lever pivots

within said mechanism; said channel adapted to receive a projection portion of
at least one lever of said mechanism; said lever adapted to track within said
channel upon the insertion of said key in said mechanism and thereby pivoting
said lever within said mechanism such that said mec-hani_sm-is activated
between locked and unlocked states. -
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17. **" A lock mechani smand key set, said | ock mechani snumm “L u'nﬂuum
barrel that is adapted to lock and unlock relative to a h i
qf®y ation of a key, said mechanismincluding at |east one [Fevér addpt €d fo

aptivate sygl mechanicep oDRINRRMY IPEIERY 1 duneteRtsal Bhahhel UBfied aCALAL I N
a predetermned orientation wthin sai-d nmechani sm sai ever 1 ncorporating
a proj-ect i dinegapatiaz gvithin yehick said, projestion tracks whensaid keyds dnsesjed impsaidcey

i ncor porat i e LG I r t width |ocated on a
side face o g‘%&*@%"!\%&%@ﬁ l%@rr@@ﬂﬁ\ﬁgkiié}e@%ﬁgﬁ%@aj on; whereby upon
insertion of said key, said projection tracks said channel thereby pivoting
said lever jnto a fjnal origentation when said key s -
. A key as cla?med in claim 12 wahereljf'n é/aid non-linear path comprises
- a plurality of intermediate paths; each said intermediate path being angularly

- displaced from adjacent intermediate paths.

14. A key as claimed in claim 13 wherein said channel is shaped so that
-the projection on said lever engages said channel 'a.tt_ the transitional portion
‘ - between said intermer:iiate_ channels when said key is located within said lock at . .
U said final orientation. ' S -

15. A key as claimed in any one of claims 11 to 14 wherein said key
incorporates at least a second channel located on a side face of said key
opposite the side face on which the first said channel is located. ‘

16. . A key as claimed in any one of claims 11 to 15 wherein said key is
- adapted to-inter-engage with conventional pin tumblers or floating tumblers.

17. A lock mechanism and key set, said lock mechanism including a
barrel that is adapted to lock and unlock relative to a housing upon the operation
U df a key, said mechanism including at least one lever adapted to activate said
mechanism between locked "and unlocked states when located in a
: predétermined orientation within said mechanism; said lever incorporating a
projection adapted to be received within a channel of said key; R .
said key incorporating at least one channel of generally constant’
width located on a side face of said key and adapted to receive séid projection;
whereby upon insertion of said key, said projection tracks said
channel thereby pivoting said lever into a final orientation when said key is |
sufficiently. inserted in said mechanism for activation between the locked and
. D unlocked states; said activation occurring when said final orientation
corresponds to said predetermined orientation.
| | This is the replacement sheet
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suffi‘ei'ent I y i nse,rted «in said nmechanismfor activation m\g

and unl ocked states; said activation occurring Wnen sal ‘WE
%esponds to said predet erm ned orientation.

me

Lo lock andiBini ook ReloR ifiedhdfitn énﬁa@f%ré%%@%ﬁﬁ@ ﬁ:@?lsrﬁ""\?;wbe'rei f;‘adai ed
si de bar; sbameldis ddepied dododle\ard anlotk eslative to daithhousing Sponrthe@roperation
| of a biased side bar; said at least one lever further including a first inter-
- engagement means which is adapted to inter-engage with said side bar so as to
actlvate said mechanism between said locked and unlocked states.

19. A lock mechanism and key set as claimed in claim 18 wherein said at
least one lever further 'includes at least a second inter-engagement means
which is adapted to inter-engage with sald side bar without actlvatmg said
mechamsm between sald Iocked and unlocked states. '

\/ - 20. - A Ioék mechémism and k‘ey set as claimed in ény one of claims 17 to
. 19 wherein said first engagement means is adapted, when said at least one
lever is rotated into said predetermined orientation, to receive said side bar
within said at least one lever thereby unlocking said barrel relative to__said-
housing. |

21. A lock mechanism and key set as claimed in any one of claims 17 to
20 wherein said lever is un-biased in operation. -

22, A lock mechanism and key set as claimed in any one of claims 17 to
‘21 wherein said at least one lever is adapted to rotate in a plane perpendicular

L to a longitudinal direction of said mechanism.

23. A lock mechanism and key set as claimed in any one of claims 17 to
22 wherein said mechanism incorporates at least a second lever adapted to -

- inter-engage a second channel in said key; said inter-engagement between said
second lever and said second channel operating as defined for said at least one
lever and said channel in any preceding claim.

24, " A lock mechanism and key set as claimed in any one of claims 17 to
O 23 wherein said at least a second lever is located on an opposite side of said
mechanism to the first said lever and said second channel is located on an

- opposite side of said key to the first said channel.
' o replacement shest

This is th .
| a5 e ®

Date:




engagéfment means-whi.ch i s adapted.to inter-engage W ' i r so as
to activate said nechani sm between said | ocked and_Ll Eil I " j"'lQ
Aﬁbock mechani sm and key set as clainmed in claim 18 cenm i"dg atytt east
one Ieyer further ipcludes at |east second i nter-engagenent ans which
'S adapted 3 1 nt erAdnggechanis and keisetas claimeslin ar puR«al KRG I to
mechani sm ef wWitemesald! MBLkR&niSAFalB! inelRidsSdativentioRdl pin tumwe+§gkfnoatin% .
mechani sm and key set as clainmed in any one of clainms 17 to 19 ereln said
first engagdmblersseans i s adapted, when said at |east one lever is rotated
into said predetermned orientation, to receive said side bar wthin said
at | east one |lever thereby unlocking said barrel relative to said

26. A lock mechanism and key set as claimed in any one of claims 17 to
25 wherein said channel defines a non-linear path within which said projection
~ tracks when said key is inserted in said channel thereby rotating said lever
* within said mechanism. o SR |

27. A lock mechanism and key set as claimed in claini 26 wherein said
. non-linear path comprises a plurality of intermediate paths; each said
A intermediate path being angularly displaced from adjacent intermediate paths.

28. A lock mechanism and key set as claimed in claim 27 wherein said
channel is shaped so that the projection on said lever engages said channel at
the transitional portion between said intermediate channels when said lever is
- located in said final orientation. '

.29, A lock mechanism and key set as claimed in any one of claims 17 to
" 28.wherein said key incorporates at least a second channel located on a side
face of said key opposite the side face on which the first said channel is located.

() - 30. A lock mechanism and key set as claimed in any one of claims 17 to
29 wherein at least one side face of said key has an arcuate profile upon which
‘'said channel is located; said arcuate profile substantially correspondirig to the
arc traced out by said projection when said lever rotates within said mechanism.

31. A lock mechanism as claimed in any one of claims 17 through 30
wherein said key is adapted to inter-engage conventional floating tumblers or
pin tumblers. '

D 32. A key lock mechanism as claimed in any one of claims 17 through 31
and incorporating a plurality of said at least one levers and/or a plurality of said

second levers. |
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housing. 21, . A lock mechani smand key set as cljai TBEPLACEMENGNSHBETS  SG |
claims 17 to 20 wherein said |ever is un-biased i n qpEBescaptioR2paged ./, ® paged/Z.

| ock mechani sm and key set as clained in any one of |ciaChimdy tOpa'gde.\ﬁEfoei)égedefQ
said at |east one |ever is adapted to rotate’in a pliameDpavipgRyt paed .t @ paged
| ongi tudi nal direction of said mechadi sm 23. - A DoabstrRe hanbsgpdandokBaged ...

set as claimed in any one of clapHighl&ecarity Lbekei f said mechani sm
i ncor porates, at. | east a second | ever adapted to intg

channel i Figld Pkdyvention i nter - engagenent between said M
sai d second channer, OReLAANGYBAGSIT To1ARE {Phighddbuply |RRS tard Koys used in

commercial buildings, business and security installations, and similar

applications.
- Babkground Art .
While existing high security lock and key systems offer a reasonable
level of protection, it is quite often the key which erodes the security of the

‘system by beihg duplicated without proper authority. This situation occurs as
over a period of time machinery and key blanks become available on the market

which make unauthorised duplication possible. It Is an object of the present
invention to provide a system in which unautherised duplication of keys in
inhibited.

Summary of Invention .

Accoxrding to one aspect of the present invention
there is disclosed a key locking mechanism comprising a
barrel that is adapted to lock and unlock relative to a
housing upon the operation of a Xey, said mechanism
including at least one lever with a projectich which 'is
adapted to be received within a channel of generally
constant width in said key, said projection adapted to
track within said channel portion thereby rotating saigd at
‘least one lever within said mechanism such that said
mechanism is activated between the locked and unlocked
states when said at least one lever is rotated into a
predetermined orientation. _ _

Preferably at least six in-line conventional pins
also lock the barrel mechanism.

According to another aspect the present invention
comprises a key adapted for use in such a lock wherein a
side face of said key has at least one channel of.
generally constant width that is adapted to receive a
projection portion of at least one lever of said mechanisn
that is adapted to track said channel thereby rotating
said lever within said mechanism such that said mechanism
is activated between locked and unlocked states.

This is the replacement sheet-
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lever and said channél in any preceding claim 24. A |l ock mechani sm
‘and key set as clainmed in any one of clains 17 to 23 wherein said at |east
a second lever is |ocated on an opposite side of said nechanismto the

first said |lever and said second channel jsgs | ocated on an opposite side of

said key to the fiPgifesably sdidrndbast ondGevidr furtherAntlodiesratdbasi angsvondkey
set as clained in any one of clainms 17 to
inter-engagement means which is adapted to inter-engage with said side bar
without activating said mechanism between said locked and unlocked states.
Preferably said first inter-engagement means is adapted, when said at
least one lever is pivoted into said predetermined orientation, to receive said
side bar within said at least one lever thereby unlocking said barrel relative to
said housing. |
| According to another aspect of the invention, a key adapted to be
used with the above mechanism is provided wherein a side face of said key has
an arcuate profile upon which a channel of generally constant width is located;
said arcuate profile substantially corresponding to the arc traced out by said
‘projection when said lever pivots within said mechanism; sald channel adapted
to receive a projection portion of at least one lever of said mechanism; said lever
adapted to track within said channel upon the insertion of said key in said
mechanism and thereby pivoting said lever within said mechanism such that
said mechanism is activated between locked and unlocked states.
Preferably said channel defines a non-linear path within which said
projection tracks when said key is inserted in said channel. |
-Preferably said non-linear path comprises a plurality of intermediate
paths; each said intermediate path being angularly displaced from adjacent
intermediate paths.
According to another aspect of the present invention, a lock
‘mechanism and key set is provided, said lock mechanism including a barrel that
is adapted to lock and unlock relative to a housing upon the operation of a key,
said mechanism including at least one lever adapted to activate said mechanism
between locked and unlocked states when located in a predetermined
orientation within said mechanism; said lever incorporating a projection adapted
to be received within a channel of said key; said key incorporating at least one
channel of generally constant width located on a side face of said key and
| adapted to receive said projection; whereby upon insertion of said key, said
projection tracks said channel thereby pivoting said lever into a final orientation
when said key is sufficiently inserted in said mechanism for activation between
 ‘the locked and unlocked states; said activation occurring when said final

orientation corresponds to said predetermined orientation.  This is the replacement sheet
| 03 JuL 1938
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24 wherein said mechani smal so i ncl udes conventi onal pin tunblers or
“floating tunblers. 26. A | ock mechani sm and key set as clainmed in any
one of clainms 17 to 25 wherein said channel defines a non-linear path

wi thin which said projection tracks wpen said key is inserted in said
channel thereby rotating said | ever wthin said nmechanism 27. A | ock
mechani sm and key setThes giedveed ©n channelf wpemitivalyl engagesedthepat h

i se: | [ ' L.a : h, h r gedi at h
bei ho angui afie/eh it Wedrdl SR LG ALBONATAG, 1DEK oo oS SROLBAGE [ |
mechani sm andhéejevars;and zieheasen thieall@ckz wherein said

_ The key may comprise at least two concave grooves
running parallel to the 1length of key. Two deeper
combination grooves are cut over the length of the key,
these activate the combination levers and the grooves are
cut on the same radius as the combination levers pivot
point. In addition there is at least one blade running
parallel to the key and at 90° to the concaved grooves,
this blade activates the conventional pin tumblers or
activates floating pins.

An advantage of this invention is that it provides a new concept in lock
and key security which requires special key cutting equipment to produce the
Key. Various levels of security may be provided'in. the one lock mechanism
structure.This invention provides a unique high security key and lock
mechanism which can provide billions of different key combinations.

.Description

Several embodiments of the présent invention will now be described
with reference to the drawings:

Fig 1 is a perspective view of a key according to one aspect of the
present invention;

Fig 2 is a sectional view of a key profile with top blade; _

Fig 3 is a sectional view of a key profile with top and bottom blade;

Fig 4 is a sectional view of a key with variations of profile;

Fig 5 is a sectional view of keys which could be used if the number or
the position of the combination levers were changed in the locking mechanism;

Fig 6 is a side view of the key showing sample depth position in the
combination groove and a sample of the depth position on the top blade;

Fig 7 is a schematic view showing the standard combination lever
position; | |

Fig 8 is a section view through a lock mechanism with top blade;

Fig 9 is a section view through a level 2 lock mechanism with top and

bottom blade; This is the replacement sheet
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‘.ch'annel is shaped so that the projection on said |ever engages said channel
"at the transiti'onal portion between said |nternedra%e—ehaﬁﬁe+s when—sai d
lever is located in said final orientation. i"ﬂﬁi# nechani sm and

key set as clainmed in any one of clains 17 to 28 mg"lil?m!u
I d key

i ncorporates at |east a second channel kocated on
opposi te fdgpsde face on which the first said channel is |ocated. 30.
A | ock mectrarmsm and key set;as clained in any one of clains 17 to 29
wherein at |east one side face of said key has an arcuate profile upon
whi ch sai d.channelA kay lleciingdaneshaaisar umiu@mgr@fhalr@l§h§§i$aﬁﬁaateq/t0 ock

eort eSpon%nﬂngﬁlggﬁ 2&@% 5#1 r{h%ﬁs%‘bt uP¥n 3Ab S¥rRGI b Ak Ehidthech&Ni8

rot at es
including at least one lever with a projection which is adapted to be received
‘within-a channel of generally constant width in said key; said at least one lever
adapted to pivot within said mechanism by said projection tracking within. said
channel upon the insertion of said key in said mechanism whereby said at least
one lever assumes a final orientation when said key is sufficiently inserted in
said mechanism for activation between the locked and unlocked states; said
activation occurring when said final orientation corresponds {o a predeterminéd
~ orientation.

2. A key locking mechanism as claimed in claim 1 wherein said barrel is
adapted to lock and unlock relative to said housing upon the operation of a
biased side bar; said at least one lsver further including a first inter-engagement
means which is adapted to inter-engage with said side bar so as to activate said
mechanism between said locked and unlocked states.

3. - - Akey locking mechanism as claimed in claim 3 wherein said at least

one lever further includes at least a second inter-engagement means which is
adapted to inter-engage with said side bar without activating said mechanism

between said locked and unlocked states.

4, A key locking mechanism as claimed in claim 2 or claim 3 wherein
said first inter-engagement means is adapted, when said at least one lever is

| pivoted into said predetermined orientation, to receive said side bar within said
-at least one lever thereby unlocking said barrel relative to said housing.

5. A key locking mechanism as claimed in any one of the preceding
claims wherein said lever is un-biased in operation.

This is the replacoment sheet
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.31. A |l ock mechanismas clainmed in any one of clainms 17 through 30
"wherein said keéy is adapted to inter-engage conventj ' Lunblers
or pin tunblers. 32. - A key | ock mechani sm asJ i\j&lﬂ!“m“ﬂm e of
claims 17 through 31 and incorporating a pluralit Iid at Peabt one

| evers and/or a plurality of said . 7

6. A key lock mechanism as claimed in any one of the preceding claims
wherein said at least one lever Is adapted to pivot in a plane perpendicular to a
longitudinal direction of said mechanism.

7. A key locking mechanism as claimed in any one of the preceding
claims wherein said mechanism incorporates at least a second lever adapted to
inter-engage a second channel in said key; said inter-engagement between said

- second lever and said second channel operating as defined for said at Jeast one
lever and said channel in any preceding claim.

8. A key locking mechanism as claimed in claim 6 wherein said at least a

‘second lever is located on an opposite side of said mechanism to said at least
one lever and said second channelis located on an opposite side of said key to
said first channel.

9. A key locking mechanism as claimed in any one of the preceding
~ claims wherein said mechanism also includes conventional pin tumblers or
floating tumblers.

10. A key lock mechanism as claimed in any one of the preceding claims'
and incorporating a plurality of said at least one lever and/or a plurality of said
second lever.

11. A key adapted to be used with the mechanism of any one of claims 1
to 10 wherein a side face of said key has an arcuate profile upon which a
channel of generally constant width is located; said arcuate profile substantially
correspbnding to the arc traced out by said projection v[rhen said lever pivots
within said mechanism; said channel adapted to receive a projection portion of
at least one lever of said mechanism; said lever adapted to track within said

- channel upon the insertion of said key in said mechanism and thereby pivoting
said lever within said mechanism such that said mechanism is activated
between locked and unlocked states. - This is the re;;\acemént sheet
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12, A key as claimed in claim 11 wherein said channel defines a non-
linear path within which said projection tracks when said key is inserted in said
channel thereby pivoting said lever within said mechanism.

13. A key as claimed in claim 12 wherein said noh-lihear path comprises
a plurality of intermediate paths; each said intermediate path being angularly
displaced from adjacent intermediate paths. '

14. A key as claimed in claim 13 wherein said channel is shaped so that
the projection on said lever engages said channe! at the t-_ransitional portion
between said intermediate channels when said key is located within said lock at
said final orientation. '

15. A key as claimed in any one of claims 11 to 14'wher_ein said key
incorporates at least a second channel located on a side face of said key
opposite the side face on which the first said channel is located.

16. A key as claimed in any one of claims 11 to 15 wherein said key is
- adapted to inter-engage with conventional pin tumblers or floating tumblers.

17. A lock mechanism and key set, said lock mechanism including a
barrel that is adapted to lock and unlock relative to a housing upon the operation
-of a key, said mechanism including at least one lever adapted to activate said
mechanism between locked and unlocked states when located in a
predetermined orientation within said mechanism; said lever incorporating a
projection adapted to be received within a channel of said key;

said key incorporating at least one channel of generally constant
width located on a side face of said key and adapted to receive said projection;

whereby upon insertion of said key, said projection tracks said
channel thereby pivoting said lever into a final orientation when said key is
sufficiently inserted in said mechanism for activation between the locked and
unlocked states; said activation occurring when said final orientation
| corresponds to said predetermined orientation. This is the replacement sheet
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1i8. A lock mechanism and key set as claimed in claim 17 wherein said
barrel is adapted to lock and unlock relative to said housing upon the operation
of a biased side bar; said at least one lever further including a first inter-
engagemént means which is adapted to inter-engage with said side bar so as to
activate said mechanism between said locked and unlocked states.

19. A lock mechanism and key set as claimed in claim 18 wherein said at
least one lever further includes at least a second inter-engagement means
which is adapted to inter-engage with said side bar without actwatmg said
mechanism between said locked and unlocked states.

20. A lock mechanism and key set as claimed in any one of claims 17 to
19 wherein said first engagement means is adapted, when said at least one
lever is rotated into said predetermined orientation, to receive said side bar
within said at least one lever thereby unlocking said barrel relative to said

housing.

21. A lock mechanism and key set as claimed in any one of claims 17 to
20 wherein said lever is un-biased in operation.

22, A lock mechanism and key set as claimed in any ons of claims 17 to
21 wherein said at least one lever is adapted to rotate in a plane perpendicular

to a longitudinal direction of said mechanism.

23. A lock mechanism and key set as claimed in any one of claims 17 to
22 wherein said mechanism incorporates at least a second lever adapted to
inter-engage a second channel in said key; said inter-engagement between said
second lever and said second channel operating as defined for said at least one

lever and said channel in any preceding claim.

24. ' A lock mechanism and key set as claimed.in any one of claims 17 to
23 wherein said at least a second lever is located on an opposite side of said
mechanism to the first said lever and said second channel is located on an

opposite side of said key to the first said channel. This is the replacement sheet
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25. A lock mechanism and key set as claimed in any one of claims 17 to

24 wherein said mechanism also includes conventional pin tumblers or floating
tumblers.

26. A lock mechanism and key set as claimed in any one of claims 17 to
25 wherein said channel defines a non-linear path within which said projection
tracks when said key is inserted in said channel thereby rotating said lever
thhm said mechanism.

27. A lock mechanism and key set as claimed in claim 26 wherein said
non-linear path comprises a plurality of intermediate paths; each said
intermediate path being angularly displaced from adjacent intermediate paths.

- 28. A lock mechanism and key set as claimed in claim 27 wherein said
channel is shaped so that the projection on said lever engages said channel at
the transitional portion between said intermediate channels when said lever is

. located in said final orientation.

29. A lock mechanism and key set as claimed in any one of claims 17 to
28 wherein said key incorporates at least a second channel located on a side
-face of said key opposite the side face on which the first said channel s located.

30.. A lock mechanism and key set as claimed in any one of claims 17 to
29 wherein at least one side face of said key has an arcuate profile upon which

said channel is located; said arcuate profile substantially corresponding to the
arc traced out by said projection when said lever rotates within said mechanism.

31. A lock mechanism- as claimed in any one of claims 17 through 30
‘wherein said key is adapted to inter-engage conventional floating tumblers or -
~ pin tumblers.

82,0 A kéy lock méc.haniSm as claimed in any one of claims 17 through 31

. 'and mcorporatmg a plurahty of sald at least one levers and/or a plurality of said
 This is the: replacement shest
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