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This invention relates to a mechamcal) lock system using cards.
Background Art _

Increasingly, electronic card systems using magnetic or otherwise coded cards and
slide type readers have been used to replace mechanical locks. These are relatively
expensive, both in capital costs and in frequency of maintenance.

One problem associated with key operated locks is the difficulty of re-keying the
lock. If a key is lost or stolen, a locksmith is required to provide a set of new keys and
alter all the common-keyed locks.

Mechanical card locking systems are known from e.g. US patent No 4149394 to
Sornes, which utilise a card having round holes therein. The card can be inserted into the
lock, whereby biased ball bearings are displaced. If the ball bearings are displaced in a
predetermined manner, the lock can be opened. A similar ring-operated lock is disclosed
in US Patent No 4338805 to Nygren. These arrangements all subject the card to

_ considerable wear, and allow for operation from one side only. Further, they cannot be

readily re-keyed, nor do they allow for the use of a magnetic strip in addition to the

mechanical mechanism. Such arrangements only allow for one possible position for each
ball or ring, and do not allow for master keying hierarchies.

US patent No 4627252 to Lo discloses a card opefated lock using a sat of plales
arranged to directly receive a card with notches selectively removed in the end. This lock
is only operable from one side, and re-keying involves rearranging the plates. The user
card directly engages the lock mechanism. This arrangement only allows for one possible
position for each ba-ll or ring, and does not allow for master keying hi;ararchies. '

It is an object of the present invention to provide a mechanical card lock which
overcomes at least partly, the disadvantages of the prior an.

Disclosure of Invention

According to one aspect the present invention comprises a lock mechanism
comprising a plurality of generally parallel plates arranged such that the plates are
oparatively enabled to move relative to each other, said plates including means for
engaging a user card, and means for engaging a combination profile,
the arrangement being such that said lock mechanism is released only if a user card is
engaged which causes said plates to assume a configuration wherein the means for
engaging a combination profile are correctly positioned to engage said profile.

According to another aspect the present invention piovides a lock comprising a plurality



rount hol®s therein. The card can be inserted into the | ock, whereby biased
bal'l; bearings are displaced. |If the ball bearings are displaced in a
predeterm ned manner, the |ock can be opened. A simlar ring-operated
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to Nygren. These arrangenents all subject the card to considerabl e wear,
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hierarchies. for engaging a combination profile, and means for driving a latch mechanism,
~ the arrangement being such that said means for driving a latch mechanism is operable
5 onlyif auser card is engaged which causes said plates to assume a configuration wherein
the means for engaging a combination profile are correctly positioned to engage said
profile. '
According to a further aspect the present invention comprises card adapted to be
used with a lock mechanism of the type comprising a plurality of generally paraliel
10 plates, said plates including on one edge at least one projection for insertion through a
user card, whefein said card has a piurality of openings cut into it of predetermined
size, such that the depth of insertion of each of said projections is dependent on the size
of the openings, and the depth of insertion and hence extent of movement by said plates
provides the combination for opening said lock.
15 |
~ Brief Description  of Drawings
The inv_entidn will now be described in more detail with reference to the drawings,
in which: -
Figure 1 filustrates a simplified schematic view of an assembled lock according to a
20 first embodiment in a cut-away view;
Figure 2 illustrates m perspectwe the card and lock components of the first
embodiment;
Figure 3 is a perspectiv'e' view of the body and plate components of the first
embodiment; |
25 Figure 4 shows in perspective one form of the assembled lock;
Figure 5 shows a Simpliﬁed schemalic view of a second embodiment;
- Figure 6 shows one embodiment of a card key according to the present invention;
Figure 7 is a perspe‘ctiv'e view of the plate components according to the second
embodir_nent;' .
30 Figure 8 illustrates parﬂy in perspective an exploded view illustrating the
operation of the second embodiment;
Figure 9 is a cut away perspective view of a third embodiment of the present
invention;
Figure 10 shows a perspective view of the assembled lock according to the third
35 embodiment; '
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Figure 12 is a perspective view of an assembled lock according to the forth

embodiment showing the combination card shutter open;
5 Figure 13 is a similar view 1o figure 12 showing the shutter dosed
Figure 14 shows the rear of the assembled lock according to the fourth
embodiment; =
Figure 15 illustrates the slide plates according to the fourth embodiment; and
Figure 16 illustrates the cam arrangement according to the forth embodiment.
10
Detailed: Description
First Embodiment
Referring to Figure 1, the lock 15 is based on body 80. The body 80 includes a
number of pins and recesses, whose functions will be described in more detail below, and
15 provides the externally visible surfaces of the lock.
o Body 80 supports plate 50 via pins 88, 89 and 101-104. it can be seen that plate
50 in the assembled position is enabled to slide vertically relative to body 80.
Body 80 also supports lock plate assembly 30, via pins 86, 87 and recesses 33,
34. As will be seen from Figura 2, lock plate assembly 30 comprises a series of similar

20 plates 31 stacked in a laminar fashion and enabled to slide horizontally - note the

movement aQaiIable between pins 86, 87 and recesses 33, 34.
| Body 80 also includes recess 84 for insertion of combination card 40.

Combination card 40 includes a shaped pattern of recesses and protrusions 41 (see
Figure 2) with widths matchiﬁg the thickness of plates 31 so that the plat.es 31 are -

25 pushed horizontally into a pattern defined by combination card 40. Spring 91 retained

| by pin 105 maintains the plates in position when no combination key 40 is in place.
Plate 50 supports, via pins 51 and 52, and recesses 23, 24, key plate assembly

20. The key plate assembly 20 comprises a set of plates arranged similarly to lock plate
assembly 30, and of the same thickness but of a different cross-sectional shape.

30 Bolt 70 rests on plate 50 and is secured in the locked or open position by pin 54.
Spring S2 retains the bolt 70 in position. Bolt 70 includes recesses 72, 73 in its upper
surface which define the open and locked positions respectively.
| Referring to Figure 2,- user card 10 includes various slots 11, the distance from
the end 13 of each bf. which is predetermined, while the sideways displacement defines a

35 particular key combination from the variety available. Preferably, the slot



whi ¢h ar& capabl e of being displaced i ndependently of one another ina -
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mechani smis operable by 30 use of a key featuring a serj lace%f
varyi ng depths, with one groove provided for each tunbl er”wm,'ﬂﬁﬂ on
of the key the tunblers undergo varying di ng acenents, Ww

conbi nation of displacenents |eading to the unlocking of the nechanism

However this nechani cal |ock arrangenment does not allow for the re-keying
of the | ock meombimations 11, 12.at each end are mirror images lo facilitate locking and unlocking

from either side of the door.

The operation of the interlocking mechanism will now be described with reference
1o Figure 2.

5 User card 10 is inserted into the cavity 27 of key plate assembly 20. The plates
21 and thds lugs 26 are upward relative to user card 10, the lugs 26 pass through the
recesses 11 in user card 10, causing plates 21 to re-align horizontally. The mechanism
for relative movement will be described below.

The thereby re-aligned plates 21 accordingly define a specific pattern in the

10 protruding tabs 25 which extend upwardly from the plates.

Referring to the lock plate assembly 30, the combination key 40 when inserted
displaces the plates 31 so as to create a spacific pattern of recesses 32 in the base of the
lock plate assembly 30. |

If the pattern of recesses 32 and tabs 25 maich, the tabs are received in the

15 recesses and the lock _raleased {as will be described below).

It will therefore be appreciated that for each combination card 40 there is a
éorresponding battem of plates formed, and hence a corresponding pattermn of slots 11 in

~ user card 10. _

The exact number of recesses, and hence plates, may be varied as desired with

20 corresponding alternatives to the number of key plates 21 and lock plates 31.

Figure 3 shows in detail the other lock components. Referring also to Figure 2, the
operation of the lock will be described.

Cam means 60 is received in recesses 56 and 82 (not shown). As cam means 60 is
rotated clockwise, it raises plate 50 and hence key plate assembly 20 towards lock plate

25 assembly 30. It also lifts pin 57 in slol 72. As the key plate assembly 20 is moved up,
the lugs 22 are pushed into siots 12 of the user card 10-and hence are shifted
horizontally in a pattern corresponding to the key. As cam means 60 is rotated towards
the top position, tabs 25 and recesses 32 approach each other. If they match, and tabs 25
are received in recesses 32, then pin 57 is lifted clear of slot 72, the cam acts on recess
30 71, and the bolt 70 moves 1o the locked position. On further rotation, pin 57 enters slot
73 and so retains bolt 70 in the locked or unlocked position.

Preferably, spring: meaﬁs (not shown) ensures that key plates 21 return to the
aligned position as they are lowered, so as to not retain a record of the correct alignment
of the plates for opening.

35 It will be appreciated that if one key is lost or otherwise “re-keying” of the lock
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is required, all that is .needed is a new combination card 40 and a set of new user cards
10. This system may be used to enhance security in hotels, by providing each guest with

a randomly selected key and combination cards.
~ An example of a possible extemal configuration is shown in Figure 4. Combination

card 40 has already been placed in opening 84. User card 10 is inserted into slot 85, and
knob 63 rotated. If the correct key is inserted, it will rotate from locked to unlocked or
vice-versa: otherwise, it will dnly rotate part-way and will nol move bolt 75.

Second Embodimenf
lustrated in figures 5 to 8 is an embodiment of the present invention which

utilises a set plate configuration, wherein the combination can only be changes by

replacing o'ne or more plates. This embodiment uses a preferred stepped plate
arrangemsnt for engaging the card.

The lock according to this embodiment comprises a lock body 202 having pins 203
located thereon. A lever slide plate 214 which slides up and down and is located by pins

 201,203. (Slide plate 214 is also visible in Figure 8.) The lever slide plate 214 has

attached fo it, by means of pins 199, 205, 219, a series of card engaging means in the
form of slide. plates 206. As illustrated in Figure 7 and Figure 8, the slide platés 206
are located in staggered formation as this allows a greater distance between the holes 222
on card 221, illustrated in figure 6. Slide plates 206 have a stepped portion 209 on an
upper portion thereof, whilst at'a middle or lower portion there are locked gates 217,
one on either end of slide plates 206. Having a gate 217 on either end allows the slide
plates 206 to be reversible , and so they can be arranged in alternate arrangement as
illustrated in Figure 7 with steps portions 209 on the left and right hand side. The slide
plates 206 are mounted on pins 199, 205, 219 which are attached to plate 4 , and as
illustrated in Figure 5 a spring 208 biases slide plates 206 relative to pins 201,203 on
lever slide plate 214,

The locking mechanism also lncludes a bolt plate 210 having a gate post or pin
211. The bolt plate 210 is locked either in the open or in the closed position when the
gatés 207 are not alig_ned.- The body of the locked mechanism includes a slot 215 for the
insertion of card 221 '(illhstrated in Figure 6). Also pivoted to the body 202 is a shaft
60 which (-as in the first embodiment) has a dual purpose of pushing the slide plates in
an upward -direction and dnce the gates 207 are aligned, so as to open channel 230,

- moving the bolt 211 to the locked or unlocked position. These actions are performed in

this arrangement when the card 221 having the correct combination is inserted in the
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'es is formed to indicate an unl ocked position
inserted. United States Patent Specification
No. 2,692,495 (Verdan) discloses a conpl exgrechani cal |ock arrangenent
operabl e using a key and counter-key; each in the formof a thin blade with

slot 215. The shaft 60 is of a shape to engage recesses 223, 224 in the plates 214 and
210. .
Operation of the locking device 202 is as follows. A card 221 is inserted in slot

215. The card is of a reversible nature and the lock 202 can be opened from either side.
5 Once in position, the card has holes 222, preferably of a square or rectangular nature,

which when correctly positioned allow step portion 209 of each slide plate 206 to move

in an upward direction until such time as a step of step portion 209 cannot pass through

the hole 222 in card 221. The length of the slot or hole 222 in the card 221 determines

the length of travel in the vertical direction which the slide plate 206 will move. When

. 10 the slide plate 206 is prevented from moving any further through card hole 222 the
slide plate 214 continues in an upward direction compressing respective springs 208 of
those slide plates 206 which can move no further. Slide plates 206 that can move will
continue to do so until such time as a corresponding step engages the side of the hole 222
on card 221. When all the step portions 209 of slide plate 206 are in the correct

15 position, gates 207 on adjacent slide plates 206 are in an aligned orientation so as to
_form channel 230, allowing the gate post 211 on bolt plate 210 to move into the gate
207. A single tum of shaft 60 { e.g. by a mating knob) which can only occur when user
card 221 Is in lts correct position will open or unlock lock 202.

Once the gate is located inside channel 230 of slide plate 206 , if so desired, the

20 user card 221 can be removed with the locking mechanism in the secured unlocked
position.

The user card 221 as illustrated in Figure 6 preferably also contains a magnetic
strip for use in those situations where other information may be required , or possibly
other locking mechanisms can be associated with the mechanical locking mechanism of the

25 present invention. The arrangement of holes 222 allows the presence of a magnetic strip
without diminishing the possible number of combinations.

Possibls variations include the provision of lalching means to generally operate the
lock, and deadlocking means to make the bolt 210 go through a double length movement in
order to ensure deadbcking of lock 202.

30 Combinations of these locks whilst not being variable can be changed by changing
the combination of slide plates 206 . The locking mechanism 202 has preferably 7 or 8
slide plates 206. The locking mechanism 202 can operate with any number of slide
plates 206, however, a lower number will result in a decrease in the number of
combinations which are possible and thus a reduction in security level. -

35§ One of tha advantages of the present invention is that the card is not worn and the
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when the shaft 60 is turned, and this does not transfer any force to the card.
Third Embodiment
This embodiment of the invention allows for use of the stepped plate arrangement ,

5 together with a simple re-keying procedure using a combination card.

Referring to Figure 8, there is shown generally a lock 220 including a setting or
combination card carriage 247 supported via pins 253 and 254 received in recesses
253, 254. Cam means 246 is defined in carriage 247.

10 Combination card receiving means 243 is arranged on carriage 247, and is adapted
to receive combination card 244. ,

Plate assembly 249 comprises a number of slide plates 242 having a predefined
stepwise configuration on or in an upper surface thereof, as has been described in
relation 1o the second embodiment. However, according to this embodiment each slide

15 plate 242 also includes, remote from the stepwise configured upper surface, a tab or lug
245 engageable in a corresponding slot 256 in combination card receiving means 243.
' Combination card 244 iricludes a number of slots or holes 265 of predetermined
configuration to match the configuration of the number of lugs 245 on slide plates 245.
User card 221 as previously described includes recesses 222, which may be of
20 any desired configuration, but are preferably square or rectangular, which when
correctly positioned with respect to the step portions of slide plates 242 allow the step
portions to move in an upward direction until such time as a step of the step portion
cannot progress any further.

Biasing means 248 in the form of a spring biases the combination card recsiving

25 means 243 in the direction of slide plates 242 and if the combination card 244
corresponding to the user card 221 is present in the receiving means 243, the lock can
be opened. | |

Figure 10 provides a depiction of a preferred external lock configuration, similar
to figure 4. Shutter 255 is slidable with respect to the body of lock 220, and provides

30 added security in that it acts as a barrier to improper insertion of a combination card
244. The shutter 255 is operable and openable by user card 221 {o allow ingress of a
combination card 244 into receiving means 243 only if the correct user card 221 is
inserted into user card slot 85. Latch mechanism 75 may be of any suitable type .

The operation of the interlocking mechanism can be described as follows.

35 User card 221 is inserted into slot 85 and the cam means 246 is rotated by knob




provi de a nmechanical card | ock which overcones at |east partly, the

di sadvantages of the prior art. The present invention is directed at a | ock
mechani sm oper abl e using a user card the user card having a pattern of-
openi ngs therethrough, and the | ock nmechani smconprising a plurality of
generally parallel plates slidable relativegto each other, wth at |east
sone of the plates having projections for

63, preferably in an_anti-clockwise direction. The step portions of slide plates 242 pass )
upwardly through the recesses 222 in user card 221, causing the slide plates 242 to re-
align horizontally. The re-aligned plate assembly 249 accordingly defines a specific
pattern of the lugs 245 on slide plates' 242 . The user card 221 thus facilitates the

5§ formation of a desired lug oombination.

On matching of the correct user card/ slide plate combination, shutter 255 slides
open, allowing the insertion of combination card 244 through slot 85 and engages card
receiving means 243. The combination card 244 has a predefined punched pattem
therain, which is configured to align with the combination formed by the lugs 245 as the

10 cam means 246 is rotated further.

Spring 248 biases the card receiving means 243 towards the lugs 245 if the
correct combination card 244 is inserted into the receiver 243. On matching, the lugs
245 will pass through the card 244, allowing the cam means 246 to continue to rotate
and to thereby facilitate uniocking of the lock.

15 It will be realised that if re-keying of the lock Is for some reason required or
desired, it is a simple matter of changing the combination card 244 so as to correspond to

a new user card 221 combination.

Fourth Embodiment

20 A further example of a lock utilising the principles of the present invention will be
-described with reference to Figure 11. This example is the preferred mode of
implementing the invention.

Figure 11 shows a generally similar embodiment to Figure 9, utilising user cards
221 and combination cards 244 of similar type.

25 The slide plate assembly 360 comprises alternating left 362 and right 361 slide
plates. The front slide plate 369 and rear plate 368 are slightly different in their
construction from the other plates as will be discussed below (see Figure 15).

The combination assembly 301 comprises a carrier 308 for receiving combination
card 244, recesses 306, 307 receiving corresponding pins 302, 303, teeth 305 and

30 projection 304. Pins 302, 303 are part of the body, which is not shown so as to enhance
clarity. ‘

Main plate assémbly 350 is arranged so as to travel up and down relative to the
combination assefnbly 301 and slide plate assembly 360, and includes cam device 320.

Lock plate 340 liés parallel to plate assembly 350, and includes teeth 342

35 corresponding to teeth 305.
This Sheet Has Been Replaced
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Cam device 320 includes a channel 328 for receiving a handle, cams 322 and 324
for raising and lowering respectively plate assembly 350, and cams 323 and 321 for
raising and lowering respectively the lock plate assembly.

It will be understood that for correct opération to occur, combination card 244
and user card 221 are correctly inserted into their respective positions, and that they
must be a oo;resporiding pair.

In use, rotating cam device 320 initially causes cam 322 to engage fans 352 (the
left side is not visible)' which engage teeth 351 and start to lift main plate' assembly 350.
This starts to lift drive plate assembly 360 via compressible fingers 363 on each drive
plate, and rollers 364. It will be understood that (after some travel) step portions of
slide plates 361, 362 enter the slots of user card 221 as far as possible, and that each
slide plate then ceases further upward motion. This causes lugs 367 on the (as drawn)
right sides on the slide plates 361, 362 to form a specific pattern.

At the same time, cam 323 engages the lock plate 340 and moves it up and to the
left. This also moves, via spring 345, the combination assembly 301.

It can therefore be seen that the combination a-ssgmb!y 301 is moving left and up at
the same time as the slide plates 361, 362 are engaging user card 221 and forming a
pattern of lugs 367. If the lugs match the combination card, both parts continue their
relative travel, the lugs enter the slots, and the lock completes its movement to the
uniocked positién.

if, however, any one of the lugs 367 is in the incorrect position, the travel of the
combination assembly 301 is blocked, spring 345 compresses, and teeth 305 and 342
engage so as to halt travel. It is emphasised that very little force is sufficient to cause
this engagement; so that little or no wear of the combination card 244 occurs.

Moréover. there is very little force transferred to the user card 221 - merely the
weak upward movement of the slide plates 361, 362.

Preferably, thé slide plates 361, 362 and as much as possible of the rest of the
mechanism are formed from a relatively rigid plastics material such as perspex. The
cam device 320, and lock-operative parts of the lock piate 340 and combination carriage
301 are preferably formed from a metal alloy so as to prdvide break resistance.

Preferably, means are provided with the knob {not shown) for turning cam device
320 such that excessive force results in slippage of the knob, rather than damage to the

mechanism.
‘The fan 352 and tooth 351 lifting arrangement provudes for a smooth act:on when

the knob is rotated.
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rreans rof engagi ngm&g Jofile, and in that after the user card

and’ t he conbi nati on ted I n the mechanism the nmechanismis
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per pendi cul ar to it | ert projections into respective slots,

the | ock nmechani sm be| ng reI easabl e only ifigthe user card enabl es the
pl ates to be noved such that the nmeans for engagi ng a conbi nation profile

are correctly pos@lﬁérpﬂw%%rfo@_ i€6895ed BRd PS10hbl % 81 ihil8boliioh N&m 321 returns
the lock plate through engagement with a suitable recess (not shown), and cam 323
lowers the main plate assembly 350.
The operation of the “fingers” 370 of the slide plates 361, 362 is important to
5 functionally implementing a reliable lock.

When the fingers 370 are rising in the recess 344, rollers 364, 365 maintain
pressure on the fingers, and are forced into the upper parnt of recess 375 by the resilient
outward force of the fingers 370. At the end of the fingers 370 travel, this force is
removed and rollers 364, 365 can drop into the lower part of the recess. Extra fingers

10 371 on the front slide plate 369 and rear slide plate 368 ensure this occurs prior to the
downward travel.

In the embodiment shown in Figure 11, any time a correct card is engaged, the
combination card can be changed. The present invention, however, lends itself readily to
master keying, and many possible keys may match any given combination card -

15 particularly maid keys, and master keys (of various levels) may be employed. The more
_slots and options for size, the more possibilities for cards are created. Dummy slots or
indentations are preferably included in the combination cards thus further increasing
the difficulty of surreptitiously manipulating the lock.

In a master keyed environment, for instance a hotel, it is desirable that only

20 authorised personnel can alter the combination key. Using an arrangement with a master
key, the lock has two open positions, only one of which allows the combination card 244
to be removed. The H-shaped opening on slide plate 369 allows, in combination with pin
in shutter 380, for such an arrangement. Normal user keys leave the pin at the top, and
them bottom, of the left arm of the H. The master key leaves the pin in the middle, so that

25 the shutter 380 can be slid back (see Figures 12, 13) and the combination card changed.

The lock, shown in Figures 12 and 13, also allows for a privacy feature. As shown
in Figure 14, the user card may be inserted into a slot once in the room. This engages a
levelled end of a pin, which protrudes 381 so as to indicate a desire for privacy. It also
engages a small lug whfch prevents other cards.'of the maid's card, from being fully

30 inserted. The master card may include a notch comesponding to the lug, so as to override
the privacy request-if necessary.

The user cards and combination cards may be formed from any suitable material,
but a plastics material such as is commonly used for credit cards is preferred.

It will be appreciated that while the embodiments shown relate to one-sided key

35 arrangements, the present invention is readily adapted to be opened from either side of.



conbi natfon card, and the conbination card being replaceable to re-key the
| ock mechani sm The invention also provides a user card for. use in a | ock
mechani sm as defined above, the card having a plurality of substantially
rectangul ar slots therethrough, the |ongitudinal axes of the slots being
general l'y perpendicular to the.direction orijnsertion of the card, and the
depth of insertion of projections therein being dependent on the |ength of
t he sl ots.

the lock if desired. I will also be noted that the mechanism can be manufactured such that
it can be used for either left or right hand opening doors. |
Cards may be cut by any suitable means, but a computer-controlled punching
system is currently preferred.
5 Industrial “Applicablility
The present invention is suitable for use particularly in commercial or industrial
situations, such as hotels, officss, factories, schools and the like. It is also, however,
mmmmmmem“ammmwmmmmmmwmmmmmmmmm
applications, the invention can equally be used for locks of any type, subject to
10 modifications of siz_e, shape. etc.
It will be appreciated that \;ariations and additions are possible within the spirit
and scope of the invention. |
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Figufes 5a to d illustrate different slide plate configurations according
to tthe third enbodimFigure 16 illustrates the cam arrangenent according to
the third enbodiment. Referring to Figure 1, the | ock mechanism157i's based
on body 80. The body 80 includes a nunber of pins and nﬁmsaHSsBdébRT

functions will be described in nore detail 12 “I ll"l”"”ll

1. A lock machanism comprising a plurality of generally parallel plates arranged
such that the plates are operatively enabled to move relative to each other, said plates
iricluding means for engaging a user card, and means for engaging a combination profile,
the arrangement being such ,thét said lock mechanism is released only if a user card is
engaged which causes said plates to assume a configuration wherein the means for
engaging a combination profile are correctly positioned to engage said profile.

CLAIMS

2. A lock mechanism according to claim 1, wherein said means for engaging recesses
and said means for engaging a combination profile operate in directions which are not

parallel.

3.  Alock mechanism according to claim 1, wherein said means for engaging recesses
and said means for engaging a combination profile operate in directions which are
substantially perpendicular. '

4. A lock mechanism according to claim 1, wherein said means for engaging a
oombmatlon proﬁle comprise -a set of lugs extending from a plurality of said plates, and
said combmatton profile compnses a combination plate including a plurality of siots ,
the arrangement being such that a corresponding user card will cause said lugs to be

positioned such that they can be received by the slots.

5. A lock mechanism according to claim 1, wherein said means for engaging a user
card corhpriSe projections extending from a plurality of said plates , said projections

being adapted to pass into openings in said user card .

6. A lock mechanism according to claim 5, wherein said projections are constructed

such that they extend different depths into the card depending on the shape of the
openings.

7. A lock mechanism according to claim 6, wherein said projections inciude a step -
like surface, such that the depth of insertion depends on the length of the opening in the

card through which the projection passes .
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beliow, and provides the externally visible surfaces of the | ock. Body 80
supports plate 50 via pins 88, 89, 101-104 and respective recesses 55, 54.
It can be seen that plate 50 in the assenbled position is enabled to slide
vertically relative to body 80. Spring 92 retains the plate 50 in position
via pins 102, 103. Body 80 al so supports |ogk plate assenbly 30, via pins
86, 87 and recesses 33, 34. As will be seen fromFigure 2, |ock plate

assenbly 30 c@nprig fekandchbhie®m REordingitb %faan|4atvﬁ'%r§r4- m%tm%nbn pfatd RMadapled

fashion and enabl ed to slide horizontfally -
1o be removed and replaced so as to rekey the lock mechamsm

9. A locking mechanism according to claim 1, wherein the arrangement is such that
the lock handle is mechanically buffered from the means for engaging a user card, and
means for engaging a combination profile, such that only a limited amount of force can be
operatively transferred to the user card or the combination profile.

10. A lock comprising a plurality of generally péra!lel plates arranged such that the
plates are operatively enabled to move relative to each other, said plates including means
for engaging a user card, and means for engaging a combination profile, and means for
driving a latch mechanism,

- the arrangement being such that said means for driving a latch mechanism is operable
only if ausercardis éngaged which causes.said plates to assume a configuration wherein
the means for engaging a combination profile are comectly positioned lo engage said

_ profile. |

11. A card adapted to be used with a lock mechanism of the type comprising a plurality
of generally parailel 'platas._'sa"id' plates including on one edge at least one projection for
insertion through a user card, wherein said card has a plurality of openings cut into it of
predetermined size, such that the depth of insertion of each of said projections is
dependent on the size of the openings, and the depth of insertion and hence extent of
movement by said plates provides the combination for opening said lock.

12. A card according to claim 11, further compnsmg magnetic stripe means for

operating a. magnetic card reader.
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movenent avail abl e between pins 86, 87 and recesses 33, 34. Body 80 al so
includes recess 84 for insertion of conbination card 40. Conbination card
40 includes a shaped pattern of recesses and protrusions 41 (see Figure 2)
with widths matching the thickness of plates 31.s0 that the plates 31 are
pushed horizontally. into a pattern defined1id conbination card 40. Spring
91 retained by pin 105 maintains the plates in position when no conbination
key 40 is in place. Plate 50 supports; Vigs Aﬂﬁc $1 and 52, and recesses 23,
fr

24, key plate assenbly 20. Pin 90 al so exten om body 80 t hrough slot 58
to support and miechanicalsarsd lock is disclosed which allows for snmple reliable operation. User

cards 221 are engaged by a set of plates 360; which upon operating the lock assume a
configuration for mating with a previously inserted combination card 244. The lock can
be rekeyed by replacing the combination card 244.
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assenbl’y 20. The key plate assenbly 20 conprises a set of plates arranged
simlarky to lock plate assenbly 30, and of the sane thickness but of a
di.fferent cross-sectional shape. Bolt 70 rests on plate 50 and is secured
in thg | ocked or open position by pin 57. Spring 92 retains the bolt 70 in
positijon. Bolt 70 passes through recess 83 in body 80. Bolt 70 includes
recesges 72, 73 in its upper surface which define the open and | ocked
positjons respectively. Pin 81 and slot 74 provide support and gui dance for
bolt f70. Opening 53 allows for novement once user card 10 is inserted in

sl ot J85.

Fig 1.

87 30

40

~%:1 | o 4'2;

| ——950

72

[
AN
\ 70
/ ) 104
56 \ S~
81 82 | 80
ThlS Sheet Has Been R laced




Referring to Figure 2, user card 10 includes various slots 11, the distance
fromthe end 13 of each of which is predeterm ned, while the sideways

di spl acenent defines a particular key conbination fromthe variety

avail gbl e. Preferably, the slot conbinations 11, 12 at each end are mrror
[ mage? to facilitate | ocking and unlocking fromeither side of the door.
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A4 Figyres 15a-to d illustrate different slide plate configurations
accordlng to the third enbodi nent; and Figure 16 illustrates the cam
drrangement according to the third enbodi ment. 5 Referring to Figure
4, the |l ock mechanism 15 is based on body 80. The body 80 includes a nunber
of pips and recesses, whose functions will be described in nore detai

bel ow§ and provi des the externally visible surfaces of the |ock. Body 80
suppofts plate 50 via pins 88, 89, 101-104 and respective recesses 55,

50

Fig 3.
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54,” 115 114 and 116. It can be seen that plate 50 in the assenbl ed
position is enabled 10 to slide vertically relative to body 80. Spring 92
refains the plate 50 in position via pins 102, 103. Body 80 al so supports
| ock plfate assenbly 30, via pins 86, 87 and recesses 33, 34. As will be
seen fyom Figure 2, |lock plate assenbly 30 conprises a series of simlar

pl at esf 31 stacked in a |lam nar fashion and enabled to slide horizontally -
note tfhe 15 novenent avail abl e between pins 86, 87 and recesses 33, 34.
‘Body $0 al so includes recess 84 for insertion of conbination card 40.

Fig 4.
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card 40 includes a shaped pattern of recesses and protrusions 41 (see
Figure 2) wwth widths matching the thickness of plates 31 so that the

pl ates 3% are pushed horizontally into a pattern defined by conbi nation
card 40. fSpring 91 retained by pin 105 maintains 20 the plates in position
onbi nation key 40 is in place. Plate 50 supports, via pins 51 and
recesses 23, 24, key plate assenbly 20. Pin 90 al so extend from

@ through stot 58 to support and align the plate assenbly 20. The key
platej'ssenbly 20 conprlses a set of plates arranged sinmlarly to |ock
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25~ shape. Bolt 70 rests on plate 50 and is secured in the | ocked or open
position by pin 57. Spring 92 retains the bolt 70 in position. Bolt 70
passes through recess 83 in body 80. Bolt 70 includes recesses 72, 73 in
its uppgr surface which define the open and | ocked positiens respectively.
Pin 81 pnd sl ot 74 provide support and gui dance for bolt 70. 30 Opening 53
al l ows ffor novenent once user card 10 is inserted in slot 85. Referring to
Figuref2, user card 10 includes various slots 11, the distance fromthe end
ach of which is predeterm ned, while the sideways displ acenent

a .
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particular key combination fromthe variety available. Preferably, the slot
conbi nat+i ons 11, 12 at each end are mrror inmages to facilitate | ocking and
un) ocking fromeither side 5 The operation of the interlocking nechani sm
wil | - be described with reference to Figure 2.
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User card 10 is inserted into the cavity 27 of key plate assenbly 20. The
plates 21 and thus lugs 22 are upward relative to user card 10, the lugs 22
pass through the 5 recesses 11 in user card 10, causing plates 21 to
re-align horizontally. The nmechanismfor relativje novément wIlT De T
descri lped bel ow. The thereby re-aligned plates 21 accordingly define a
speciffc pattern in the protruding tabs 25 which extend t he
pl ateg. Referring tojgfzgéocgagiate assenbly 30,f the coﬁgfﬁgigtﬁ:£%§54o
- when ifnserted 10 di es plates 31 so asto create a spécifﬁi\g
pattefn of recesses 32 in the base of the - '

Cag
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| otk plYate assenbly 30. If the pattern of recesses 32 and tabs 25 match,
the tabs are received in the recesses and the | ock released (as wll be
described below). It will therefore be appreciated that for each
conbination card 40 there is a 15 corresponding pattern of plates forned,
and hgnee a corresponding pattern of slots 11 in user card 10. The exact
of recesses, and hence pl ates—may be varied as desired with
ponding alternatives to the nunber of key plates 21 and | ock pl ates

O
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Flgure 3 shows in detail the other |ock conponents. Referring also to
Figure 2, the 20 operation of the lock will be described. Cam neans 60 is
received in recesses 56 and 82 (not shown) via seat 61. As cam neans 60 is
rotated clockwise, it raises plate 50 via cam 62 and hence key pl ate
assenbly 20 towards | ock plate assenbly-30. It also lifts pin 57 in slot
72. As the key pl ate assenbly 20 is noved up, the lugs 22 are pushed into
sl ot s g¥2of~the—user—card 10.25 and hence are shifted horizontally in a
pattern corresponding to the key. AS camteans 60 is rotated towards the
top posﬁggpn tabs 25 and recesses 32 aeﬁigach each other. If they

/f? \ R A
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This Sheet Has Been Rei

llllllll lIIIll IIII Il



mat ch, "and tabs 25 are received in recesses 32, then pin 57 is lifted clear
of- stote 72, the camacts on recess 71, and the bolt 70 noves to the | ocked
position. On further rotation, pin 57 enters slot 73 and so retains bolt 70
in the 1 ocked or unlocked position. 30 ably, spring neans (not
shown) ensures that key plates 21 regturn to the al/i ghed position as they
are lowered, so as.to not retain a fecord of the £ofrect alignnent of the
plates for opening. It will be appyeciated thgt yf fone key is |ost or

ot herwi se "re-keying"” of the lock As require that i.s needed is a new
conmbi nation card 40 and a set of few user c

! 3 . This Sheet Has Been Reﬂlaced




6<Jhi;s :system may be used to enhance security in hotels, by providing each
guest with a randomy sel ected key and conbi nati on cards. An exanple of a
possi bl e external configuration is shown in Figure 4. Conbination card 40

has al ready been placed in opening 84. User card 10 is inserted into sl ot
85, and

382 “‘."%
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.5 knpb 63 rotated. If the correct key is inserted, it will rotate from

roé?ed to unlocked or vice-versa: otherwise, it will only rotate part-way
and w11 not nove bolt 75. Illustrated in Figures 5to 8 is a |lock
smechani sm which utilises a set plate configuration, wherein

t he conblnatlon can only be changed by 10 r'epl acing one or nore plates.
| t uses a preferred stepped plate arrangenent for engaging the card. The

| ock - - «conprises a | ock body 202 having pins 201,
203 |l ocated thereon. A lever slide plate 214 which slides up and down and
I's located by pins . .

4
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Z041,203. (Slide plate 214 is also visible in Figure 8.) The lever slide
pl«ate. «s214 has 15 attached to it, by neans of pins 199, 205, 219, a series
of card engaging neans in the formof slide plates 206. As illustrated in
Figure 7 and Figure 8, the slide plates 206 are | ocated in staggered
formation as this allows a greater distance between the holes 222 on card
221, illustrated in Figure 6. Slide plates 206 have a stepped portion 209
on an upper portion thereof, whilst at a mddle or |ower portion there are
rock gates 207, one 20 on either end of slide plates 206. Having a gate
207 on each end allows the slide plates 206 to be reversible , and so they

can be arranged in alternate arrangenent. as

362
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ilrustrated in Figure 7 with steps portions 209 on the left and right hand
site**¥*he slide plates 206 are nounted on pins 199, 205, 219 which are
attached to plate 4 , and as illustrated in Figure 5 a spring 208 bi ases
slide-plates 206 relative to pins 201,203 on 25 |lever slide plate 214. The
| ocki ng mechani sm al so includes a bolt plate 210 having a gate post or. pi-n
211. The bolt plate 210 is locked either in the open or in the closed
posi ti an when the gates 207 are not aligned. The body of the | ock mechani sm
i ncludes a slot 215 for the insertion of card 221 (illustrated in Figure

6). Also pivoted to the body 202 is a cam shaft 60

| . gll : ' 3-23 .
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30 which (~as in the first enbodinent) has a dual purpose of pushing the
slide plates in an upward direction and once the gates 207 are aligned, so
~as to open channel 230, noving the bolt plate 210 and hence bolt 211 to the
| ocked or unl ocked position. These actions are perforned in this
arrangenment when the card 221 having theldorrect conbination is inserted in

35 the plates 214 and 210, ¢ nriicRANECRLIBRRbOLEBRTEY [ OO0e00s 20T HH T
ABSTRACT | |
A mechanical card lock is disclosed which allows for simple, reliable operation. User
cards 221 are engaged by a set of plates 360, which upon operating the lock assume a
configuration for mating with a praviously Inserted combination card 244. The lock can
be rekeyed by replacing the combination card 244.
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MECHANICAL CARD Lock | DATE OF RECEIPT .20:1-9%,.

This invention relates to a mechanical lock system using cards.

Increasingly, electronic card systems using magnetic or otherwise coded cards znd
slide type readers have been used to replace mechanical locks. These are relatively
expensive, both in capital costs and in frequency of maintenance.

One problem associated with key operated locks is the difficulty of re-keying the
lock. If a key is lost or stolen, a locksmith is required to provide a set of new keys and
alter all the common-keyed locks. Mechanical card locking systems are known from e.g.
United States Patent Specification No. 4,149,394 (Sornes), which utilise a card having
round holes therein. The card can be inserted into the lock, whereby biased ball bearings
are dfsplaced. If the ball bearings are displaced in a predetermined manner, the lock can
be opened. A similar ring-operated lock.is- disclosed in United States Patent Specification
No. 4,338,805 tc Nygren. These arrangements all subject the card to considerable wear,
and allow for operation from one side only. Further, they cannot be readily re-keyed, nor
do they allow for the use of a magnetic strip in addition to the mechanical mechanism.
Such arrangements only allow for one possible position for each ball or ring, ‘and do not
allow for master keying hierarchies. |

United States Patent Specification No. 4,627,252 (Lo) discloses a card operated
lock using a set of plates arranged to directly receive a card with notches selectively
removed in the end. This lock is only operable from one side, and re-keying involves
rearranging the plates. The user card directly angages the lock mechanism. This
arrangement only allows for one possible position for'each ball or ring, and does not
allow for master keying hierarchies.

French Patent Specification No. 1,163,526 (Beaudelet) discloses a simple
mechanical lock arrangement comprising a series of spring loaded locking tumblers
which are capable of being displaced independently of one another in a plane
perpendicular to that in which the slide bolt is displaced. The mechanism is operable by
use of a key featuring a series of grooves of varying depths, with one groove provided for
each tumbler. Upon insertion of the key the tumblers undergo varying displacements,
with the correct combination of displacements leading to the unlocking of the mechanism.
However this mechanical lock arrangement does not allow for the re-keying of the lock

mechanism.
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: 263, 264. Cam neans 246 is defined in carriage 247. Conbination card

recei ving nmeans 243 is arranged on carriage 247, and is adapted to receive
conbi nation card 244. Pl ate assenbly 249 conprises a nunber of slide plates
242 having a predefined stepw se configuration 209 on or in an upper
surface thereof, as has been described ig relation to the previous figures.
However, according to this enbodi nent each slide plate 242 al so includes,

remte fromthe Skepicse SARUOWRLADRA IR ond NoRD Oisd 1t Z5(c11)

engageabl e in a correspondi ng sl ot conbi nati on card recelVving means

243. describes a lock for use with a sheet key having a plurality of
holes therethrough. The lock comprises a plurality of plates
which are independently slidable along a path generally
transverse relative to the key. Each plate has a pin on its edge
facing the key and an aperture therein. When the plates are
moved towards the key, selected pins pass through corresponding
holes. An elongate opening through all the plates is formed to
indicate  an unlocked position ‘if the correct key has been
inserted.

United States Patent Specification No. 2,692,495 (Verdan)
discloses a complex mechanical lock arrangement operable using
a key and counter-key; each in the form of a thin blade with
pverforations therein. The counter-key is removably housed in the
lock and unlocking - of the mechanism is achieved if the pattern
of holes in the key matches those on the counter-key. However,
whilst this arrangement dJoes enable rekeying of the lock
mechanism, it is a complex arrangement which would be difficult
to manufacture and which wouid require frequent maintenance in
oxder to provide satisfactory and consistent working performance.

it is therefore an object of the present invention to
provide a mechanical card lock which overcomes at least partly,
the disadvantages of the prior art.

The present invention is directed at a lock mechanism
operable using a user card the user card having a pattern of
openings therethrough, and the lock mechanism comprising a
plurality of generally parallel plates slidable relative to each

other, with at least some of the plates having projections. for

Thmistheremacementsheet
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«Conmbi nati on card 244 includes a nunber of slots or holes 265 of

predeterm ned configuration to match the configuration of the nunber of

| ugs 245 on slide plates 242. User card 221 as previously described
i ncl udes recesses 222 , which may be of any desired configuration,

but are

preferably square or rectangul ar, which when correctly positioned with

respect to the step portions 209 of slide plates 242 allow the step

portions to nove in an upward direction lénti| such tinme as a step of the
step portion cannot progress any furthef.” Biasing neans 248 in the form of

a spring iages ithe GeIRAALHEN oBRMInLE SV kAL user card, and means for

enabling release of the mechanism. According to the invention,
a combination card corresponding to the user card is provided to
define a combination profile, the openings in the user card are
in the form of slots, the means for enabling release comprise
means f£or engaging a combination profile, and in that after the
user card and the combination card are inserted in the mechanism,
the mechanism is operable to slide the plates towards the user
card in a direction perpendicular to its plane and insert
projections into respective siots, the lock mechanism being
releasable only if the user card enables the plates to be moved
such that the means for engaging a ccmbination profile are
correctly positioned to engage the profile defined by the
combination card, and the combination card being replaceable to
re-key the lock mechanism.

The invention also provides a user card for use in a lock
mechanism as defined above, the card having a plurality of
substantially rectangular slots therethrough, the longitudinal
axes of the slots being generally perpendicular to the direction
of insertion of the card, and the depth of insertion of

projections therein being dependent on the length of the slots.

This is e replacement sheet
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smeans 243 in the direction of slide plates 242 and if the conbination card
244 corresponding to the user card 221 is present in the receiving neans
243, the |l ock can be opéned. Figure 10 provides a depiction of a preferred
external lock configuration, simlar to Figure 4. Shutter 255 is slidable
with respect to the body of |ock 220, and provi des added security in that

It acts as a barrier to inproper insertion of a conbination card 244. The
shutter 255 is operable and openabl e byjuser card 221 to allow ingress of a
conbi nation card 244 into receiving neans 243 only if the correct user card

221 is
The invention will now be described by way oi example and with

reference to the accompanying drawings, ia which:

Figure 1 illustrates a simplified schematic view of an assembled lock according to a

first embodiment in a cut-away view;

(6]

Figure 2 illustrates in perspective the card and lock components of the first
embodiment;
' Figure 3 is a perépective view of the body and plate components of the first
embodiment;
' Figure 4 shows in perspective one form of the assembled lock;
10 Figure 5 shows a simplified schematic view of another lock mechanism;

Figure 6 shows one embodiment of a card key according to the present invention;
Figures 7a and 7b are perspective views of the plate

components of the mechanism of Figure 5;
Figure 8 illustrates’ partly in perspective an exploded view illustrating the

15  operation of the mechanism of Figure 5;

Figure 9 is a cut away perspective view of a second embodiment of the
present inveation;

Figure 10 shows a perspective view of the assembled lock according to the second

embodiment;

20 Figure 11 is a cut away perspective view of a third embodiment of the
oresent iavention;

" Figure 12 is a perspective view of an assembled lock according.to the third

embodiment showing the combination card shutter open;
Figure 13 is a similar view to Figure 12 showing. the shutter closed;

25 Figure 14 shows the rear of the assembled lock according to the third

embodiment;

This is the replacement sheet
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sinserted into user card slot 85. Latch nechanism 75 may be_of any suitabl e

type. The operation of the interl ocking nmechanismcan be da Baen Replaced
follows. User card 221 is inserted into slot 85 and the car u "
rotated by knob 63, preferably in an anti-clockw se directiidf |
portions 209 of slide plates 242 pass upwatdly through the recesses 222 in

user card 221, S t,he idéa hatses a24(32 P.geer-ez%ll | gs'lihé)Ji pangglly. The
re-al i gned pi at g geTRLY 248 Shen i e e embodimpzent; and

Figure 16 illustrates the cam amangement according to the thir'd embodiment.

5 Referring to Figure 1, the lock mechanism 15 is based on body 80. The body 80
~ includes a number of pins and recesses, whose functions will be described in more detail
below, and provides the externally visible  surfaces.of the lock.

Body 80 supports plate 50 via pins 88, 89, 101-104 and respective recesses 55,
54, 115, 114 and 116. It can be seen that plate 50 in the assembled position is enabled

10 to slide vertically relative to body 80. Spring 92 retains the plate 50 in position via pins
102, 103. o .

Body 80 also supports lock plate assembly 30, via pins 86, 87 and recesses 33,
34. As will be seen from Figure 2, lock p!ate'assembly 30 comprises a series of similar
plates 31 stacked in a laminar fashion and enabled to slide horizontally - note the

15 movement available between pins 86, 87 and recesses 33, 34.

Body 80 also includes recess 84 for-insertion of combination card 40. Combination
card 40 includes a shaped pattern of recesses and protrusions 41 (see Figure 2) with
widths matching the thickness of plates 31 so that the plates 31 are pushed horizontally.
into a pattern defined by combination card 40. Spring 91 retéined by pin 105 maintains

20 the plates in position when no combination key 40 is in place.

Plate 50 supports, via pins 51 and 52, and recesses 23, 24, key plate assembly
20. Pin 90 also extend from body 80 through slot 58 to support and atign the plate
assembly 20. The key plate assembly. 20 comprises a set of plates arranged similarly to
lock plate assembly 30, and of the same thickness but of a different cross-sectional

25 shape.

Bolt 70 rests on plate 50 and is secured in the locked or open position by pin 57.
Spring 92 retains the bolt 70 in position. Bolt 70 passes through recess 83 in body 80.
Bolt 70 includes recesses 72, 73 in its upper surface which define the open and locked
positions respectively. Plin 81 and slot 74 provide support and guidance for bolt 70.

30  Opening 53 allows for movement once user card 10 is inserted in slot 85.

Referring to Figure 2, user card 10 includes various slots 11, the distance from
the end 13 of each of which is predetermined, while the sideways dispiacement defines a.
particular key combination from the variety available. Preferably, the slot combinations
11, 12 at each end are mirror images to facilitate locking and unlocking from either side

35 of the door. : | This is the replacement sheet
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:9 specific pattern of the lugs 245 on slide plates 242 The user card 221
thus facilitates the formation of a desired lug conbination. On matching of
the correct user card/slide plate conmbination, shutter 255 slides open,
allowing the insertion of combination card 244 into card receiving neans
243. The conbi nation card 244 has a predefined punched pattern therein,
which is configured to align with the conbination fornmed by the. |ugs 245.

as the cam neans 246 is rotated ) ) ) ) )
The cperation of the interlocking mechanism will now be described with reference

to Figure 2.
User card 10.is inserted into the cavity 27 of key plate assembly 20. The plates 21
and thus lugs 22 are upward relative to user card 10, the lugs 22 pass through the

recesses 11 in user card 10, causing plates 21 to re-align horizontally. The mechanism

[6)]

for relative movement will be described below.

The thereby re-aligned plates 21 accordingly define a specific pattern in the
protruding tabs 25 which extend upwardly from the plates.

Referring to the lock plate assembly 30, the cambination key 40 when inserted

10 displaces the plates 31 so as to create a specific pattern of recesses 32 in the base of the
lock plate assembly 30.

If the pattern of recesses 32 and tabs 25 match, the tabs- are received in the -
recesses and the lock released (as will be described below).

it will therefore be appreciated that for each combinatlion card 40 there is a

15 corresponding pattern of plates formed, and hence a corresponding pattei'n of slots 11 in
user card 10.

The exact number of recesses, and hence plates, may be varied as desired with
corresponding zlternatives to the number of key plates 21 and lock plates 31.

Figure 3 shows in detail the other lock components. Referring also to Figure 2, the

20 operation of the lock will be described.

Cam means 60 is received in recesses 56 and 82 (not shown) via seat 61. As cam
means 60 is rotated clockwise, it raises plate 50 via cam 62 and hence key plate
assembly 20 towards lock plate assembly 30. It also lifts pin 57 in slot 72. As the key
plate assembly 20 is moved up, the lugs 22 are pushed into slots 12 of the user card 10

25 and hence are shifted horizontally in a pattern corresponding to the key. As cam means 60
is rotated towards the top position, tabs 25 and recesses 32 approach each other. If they
match, and tabs 25 are received in recesses 32, then pin 57 is lifted clear of slot 72, the
cam acts on recess 71, and the bolt-70 moves to the locked position. On further rotation,
pin 57 enters slot 73 and so retains bolt 70 in the locked or unlocked position.

30 Preferably, spring means (not shown) ensures that key plates 21 return to the
aligned position as they are lowered, so as to not retain a record of the correct alignment
of the plates for opening. '

it will be appreciated that if one key is lost or otherwise “re-keying® of the lock is

required, all that is needed is a new combination card 40 and a set of new user-cards 10.

This is the replacement sheet
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«furth er. Spring 248 biases the card receiving neans 243 towards the |ugs

245 if the correct conbination card 244 is inserted into the receiver 243.
On matching, the lugs 245 will pass through the card 244, allow ng the cam
means 246 to continue to rotate and to thgreby facilitate unlocking of the
lock. I't will be realised that if re-keying of the lock is for sone reason

required or desired, it is a sinple matter qf ch t he conbination card
244 so as tgﬁ'éoﬁyﬁ@ﬁb@ﬁﬂ bﬁdlssdﬁ%\ﬁnﬂé%qe %?&FB‘VZ’HO'Egng g‘%"i’  each gues with &

randomly selected key and combination cards.
An example of a possible external configuration is shown in Figure 4. Combination

card 40 has aiready been placed in opening 84. User card 10 is inserted into slot 85, and
5 knob 63 rotated. If the correct key is inserted, it wiil rotate from locked to unlocked or

vice-versa: otherwise, ‘it will only rotate part-way and will not move bolt 75.

lllustrated in Figures 5 to 8 is 2 lock mechanism which
utilises a set plate configuration, wherein the comtination can only be changed by
10 replacing one or more plates, ————————1t uses a preferred stepped plate
arrangement for engaging the card.
The lock comprises a lock body 202 having pins 201, 203
located thereon. A lever slide plate 214 which slides up and down and is located by pins
201,203. (Slide plate 214'is also visible in Figure 8.) The lever slide plate. 214 has
15 attached to it, by means of pins- 199, 205, 219, a series of ¢ard engaging means in the
form of slide plates 206. As lllustrated in Figure 7 and Figure 8, the slide plates 206 are
located in staggered formation as this allows a greater distance between the holes 222 on
card- 221,. illustrated in Figure 6. Slide plates 206 have a stepped portion 209 on an
upper portion thereof, whilst at a middie or lower portion theré are fock gates 207, one
20 on either end of slide plates 206. Having a gate 207 on each end allows the slide plates
206 to be reversible , and so they.can be arranged in alternate arrangement. as
illustrated in Figure 7 with steps portions 209 on the feft and right hand: side. The slide
plates 206 are mounted on pins 199, 205, 219 which are attached to plate 4 , and as
illustrated in Figure.5 a spring 208 biases slide plates 206 relative to pins 201,203 on
25 lever slide plate 214.
The locking mechanism-also includes a bolt plate 210 having a gate post or pin 211.

The bolt plate 210 is locked either in the open or in the closed position when the gates

207 are not aligned. The body of the lock mechanism includes a slot 215 for the insertion
of card 221 (illustrated in Figure 6). Also pivoted to .the body 202 is a cam shaft 60
30 which ( as in the first embodiment) has a dual purpoée of pushing the slide plates in an
upward direction and once the gates 207 are aligned, so as to open channel 230, moving
the bolt plate 210 and hence bolt 211 to the locked or.unlocked position. These actions are
performed in this arrangement when the card 221 having the correct combination is
inserted in the slot 215. The cam shaft 60 is of a shape to engage recesses 228, 224 in

35 the plates 214 and 210, through recess 225 in lock body 202. o o
This is the replacement sheet
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A further exanple of a lock utilising the principles of the present

I nvention will be described with reference to Figure 1 1. This exanple is
the preferred node of inplenmenting the invention. Figure 11 shows a | ock
mechani sm 300 generally simlar to the enbodi mrent of Figure 9, utilising
user cards 221 and. conbination cards 244 of simliar type. The slide plate
assenbly 360 conprises alternating left 362 and right 361 slide rPI ates with
upper stepped pepgraiian @fnt@e399kl@mae~a6¢mfqilewsOﬁtca%aﬁ Thinserephin siof ¢4s.

The card is of a reversible nature and the lock can be opened from either side. Once in
position, the card has holes 222, preferably of a square or rectangular nature, which
when correctly positioned allow the stepped portion 209 of each slide plate 206 to-move
5 in an upward direction until such time as a step of stepped portion 209 cannot pass
through the hole 222 in card 221. The length of the slot or hole 222 in the card 221
determines the length of travel in the vertical direction which the slide plate 206 will
move. When the slide plate 206 is prevented from moving any further through' card hole
222 the slide plate 214 continues in an upward direction compressing respective springs

10 208 of those slide plates 206 which can move no further. Slide plates 206 that can move
will continue to do so until such time as a corresponding step engages the side of the hole
222 on card 221. When all the step portions 209 of slide plate 206 are in the correct
position, gates 207 on adjacent slide plates 206 are in an aligned orientation so .as.to

" form channel 230, allowing the gate post 211 on bolt plate 210 to move-into the gate

15 207. A single turn of shaft 60 ( e.g. by a mating knob) which can only occur when user
card 221 is in its correct position will open or unlock the lock.

Once the gate post 211 is located inside channel 230 of slide plate 206 , if so
desired, the user card 221 can be removed with the locking mechanism in the secured
unlocked position.

20 The user card 221 as illustrated in Figure 6 preferably also contains a magnetic
strip 223 for use in those situations where other information may be required, or
.possibly other locking mechanisms can be associated with the mechanical locking '
mechanism of the present invention. The arrangement of holes 222 allows the presence of
a magnetic strip 223 without diminishing the possible number of combinations.

25 Possible varations include the provision of latching means to generally operate the
lock, and deadlocking means to make the bolt plate 210 go through a dodble length
movement in order to ensure deadlocking of the lock.

Combinations of these locks whilst not being variable can be changed by changing
the combination of slide plates 206 . The locking mechanism has preferably 7 or 8 slide-

30 plates 206. The locking mechanism can operate with any number of slide plates 206,
however, a lower number will result in a decrease in the number of combinations which
are possible and thus a reduction in security level.

One of the advantages of the present invention is that the card is not worn and the
lock mechanism is not worn by the action of inserting the card. Wearing occurs only when

35 the cam shaft 60 is turned, and this does not transfer any force to the card.
This is the replacement sheet

24 JyL 198



« pl at e 369 18 Shekifk BRhReflacdP8 are slightly different in their construction

fromthe ot w Il be discussed bel ow (see Figures 15a-to d).
The conbi naﬂM}' Ek 301 conprises a carrier 308 for receiving
, esses 306, 307 rgceiving correspondi ng pins 302,

conbi nati on
303, teeth 305 and projection 304. Pins 302, 303 are part of the body,

which is not shown so as to enhance clarity. Min plate assenbly 350 is
arranged s@has ste@ otnrdae@lb od meatde dofnt k€l &ttt v vt t @n | hes comdormal v ohi gssesbl y
301 and sl i%engl dttg addemlsl \f 360y s @nalf i nicé usiesp gadn pea/t €ea BP2ngement,

together with a simple re-keying procedure using a combination
.card.
Referring to Figure 9, there is shown generally a lock 220 including a setting or

5 combination card carriage 247 supported via pins 253 and 254 received in recesses
263, 264. Cam means 246 is defined in carriage 247.
Combination card receiving means 243 is arranged on carriage 247, and is adapted
to receive combination card 244,
Plate assembly 249 comprises a number of slide plates 242 having a predefined

10 stepwise configuration 209 on or in an upper surface thereof, as has been described in
relation to the second embodiment. However, according to this embodiment each slide plate
242 also includes, remote froin the stepwise configured upper surface, a tab or lug 245
engageable in a corresponding slot 256 in combination card receiving means 243.

-Combination card. 244 includes a number of slots or holes 265 of predetermined

15 configuration to match the configuration of the numbar of lugs 245 on slide plates 242.

User card 221 as previously described includes recesses 222 , which may -be of
any desired coafiguration, but are preferably square or rectangular, which when
correctly positioned with respect to the step portions 209 of slide plates 242 allow the
step. portions to move in an upward direction until such time as a step-of the step portion

20 cannot progress any further.

Biasing means 248 in the form of a spring biases the combination card receiving
means 243 in the direction of slide plates 242 and if the combination card 244
corresponding to the user card 221 is present in the receiving means 243, the lock can
be opened.

25 Figure 10 provides a depiction of a preferred external lock configuration, similar
to Figure 4. Shutter 255 is slidable with respect to the body of lock 220, and provides
added security in that it acts as a barrier to improper insertion of a .combination card
244. The shutter 255 is operable and openable by user card 221 to allow ingress of a
combination card 244 into receiving means 243 only if the correct user card 221 is

30 inserted into user card slot 85. Latch mechanism 75 may be of any suitable type .

The operation of the interlocking mechanism can be described as follows.

User card 221 is inserted into slot 85 and the cam means 246 is rotated by knob
63, preferably in an anti-clockwise direction. The step portions 209 of slide plates 242
pass upwardly through the recesses 222 in user card 221, causing the slide plates 242

35 to re-align horizontally. 'The re-aligned plate assembly 249 accordingly defines a

This is the replacement sheet
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Lock plate 340 lies parallel to plate assenbly 350, and;iﬁéfddes teeth 342

corresponding to teeth 305. Cam device 320 (see Fi gur higdhee D
channel 328 for receiving a handle, cans 322 and 324 fo h u

| owering respectively plate assenbly 350,_ and cans 323 I si ng
and |l owering respectively the lock plate %ssenbly

specific pattern of the lugs 245 on slide plates 242 . The user card 221 thus facilitates
the formation of a desired lug combination.

On matching of the correct user card/slide plate combination, shutter 255 slides
open, allowing the insertion of combination card 244 into card receiving means 243. The
combination card 244 has a predefined punched patiern therein, which is configured to

align with the combination formed by the. lugs 245 as the cam means 246 is rotated

W

further.
Spring 248 biases the card receiving means 243 towards the lugs 245 if the
correct combination card 244 is inserted into the receiver 243. On matching, the lugs
10 245 will pass through the card 244, allowing the cam means 246 to continue to rotate
and to thereby facilitate unlocking of the lock.
It will be realised that if re-keying of the lock is for some reason required or.
desired, it is a simple matter of changing the combination card 244. so as to correspond to -

a new user card 221 combination.

15
A-further example of a lock utilising the principles of the present invention will be
described with reference to Figure 11. This example is the preferred mode of
implementing the invention. _
Figure 11 shows a lock mechanism 300 generally similar to the
20 embodiment of Figure 9, utilising user cards 221 and

combindtion cards 244 of similiar type.
The slide plate assembly 360 comprises alternating left 362 and right 361 shde

plates with upper stepped projections 309. The front slide plate 369 and rear plate. 368
are slightly different in their construction from the other plates as will be discussed
below (see Figure 15). |
25 The combination assembly 301 comprises a carrier 308 for receiving combination .
card 244, recesses 306, 307 receiving corresponcing pins 302, 303, teeth 305 and
projection 304. Pins 302, 303 are part of the body, which is not shown so as to enhance
clarity.
Main plate assembly 350 is arranged so as to travel up and down relative to the
30 combination assembly 301 and slide plate assembly 360, and includes cam device 320..
Lock plate 340 lies parallel to plate assembly 350, .and includes teeth 342 correspondmg
to teeth 305,
Cam device 320 (see Figure 16) includes a channel 328 for receiving a -handle,
cams 322 and 324 for raising and lowering respectively plate assembly 350, and cams

35 323 and 321 for ralsmg and lowering respectively the lock plate assembly.
“This is the replacement sheet
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-2 8 DEC 1998 It will be understood that for correct ORG!@kd:Bls Bdtn RGEELd

conbi na on card 244 and user card 221 are correctly in Ir
respective positions, and that they nust be a correspo Emumm}ﬂ!ﬂ" use,
rotating camdevice 320 initially causesgqgfam 322 to en t he
|l eft side is not visible) which engage teeth 351 and start to lift main
pl ate assenbly 350. This starts to |lift slide plate assenbly 360

conpr essi bl e filhyilrbe grersepdeiiahios cpyect APgEHON ihACUH| §O8} “aé%ﬂ,caé%é‘l?“a Rd i | |
be under st gog {Ngloskafk RbrrsQREintddehlo heRRefif¥chivedPésitions, and that they must
be a corresponding pair.
In use, rotating cam device 320 initially causes cam 322 to engage fans 352 (the
5 left side is not visible) which engage teeth 351 and start to lift main plate assembly 350.
This starts to liit slide plate assembly 360 via 'compressible fingers 363 on- each slide .
plate, and rollers 364. It will be understood that (after some travel) step portions 309
of slide plates 361, 362 enter the slots of user cérd 221 as far as possible, and that each
slide plate then ceases further upward motion. This causes lugs 367 on the (as drawn)
10 right sides on the slide plates 361, 362 to form a specific pattern.
At the same time, cam 323 engages the lock plate 340 and moves it up and to the
left. This also moves, via spring 345, the combination assembly 301.
.It can therefore be seen that the combination assembly 301 is moving left and up at
the same time as the slide plates 361, 362 are engaging user card 221 and forming a.
15 pattern of lugs 367. If the pattern of lugs 367 matches the pattern of slots 265 in- the
combination card, both parts continue their relative travel, the lugs 367 enter-the slots
265in the combination card, and the lock completes its movement to the unlocked position. .
lf,-however, any one of the lugs 367 is in the incorrect position, the travel of the
combination assembly 301 is blocked, spring 345 compresseé, and teeth 305 and 342 .
20 engage so as‘to hait travel. It is emphasised that very little force is sulfficient to cause
this engagement, so that little or no wear of the combination card 244 occurs.
Moreover, there is very little force transferred to the user card 221 - merely the
weak upward movement of the slide plates 361, 362.
Preferably, the slide plates 361, 362 and as much as possible of the rest of the
25 .mechanism are formed from a relatively rigid plastics material such as perspex. The cam
device 320, and lock-operative parts of the lock plate 340 and combination assembly
301. are preferably formed from a metal alloy so as to provide break resistance.
Preferably, means are provided with the knob (not shown) for turning cam device
320 such that excessive force results in slippage of the knob, rather than damage to the
30 mechanism. _
The fan 352 and tooth 351 lifting arrangement providés for a smooth action when
the knob is rotated. ' ‘
When the knob is released and returned to the initial position, cam 321 returns the
‘lock plate through engagement with a suitable recess (not shown), and cam 323 lowers -

35 the main plate assembly 350.
This is the replacement shoet




. 309 of slide plates 361, 362 enter the slots of user card _2 1ﬁsf ar as
possi bl e, and that each slide plate then ceases furt-her R s
causes lugs 367 on the (as drawn) right sides on the slide "FGZ

(see Figure 15) to forma specific patt rn. At the sane ti
engages the lock plate 340 and noves it up and to the left. This also

noves, via spring 345, the conbination assenbly 301. It can therefore be
seen that the dbebipesatioorofatheciiintgrs3863iof the sigh platgs 3Bhd3G% ismimpaitans dere

pattern of gt BnbRsoil's (ARSI I S8 VI Roc he patiern of o
sl ots 265 in then the fingers 363 are rising in the recess 344, rollers 364, 365 maintain
pressure on the fingers, and are forced into the upper part of recess 375 by the resilient
outward force of the fingers 363. At the end of the fingers 363 travel, this force is
removed and rollers 364, 365 can drop into the lower part of the recess. Extra fingers

371 on the front slide plate 369 and rear slide plate 368 ensure this occurs prior to the

(]}

downward travel.
In the embodiment shown in Figure 11, any time a correct card is engaged, the

10 combination card can be changed. The present invention, however, lends itself readily to
master keying, and many possible keys may match any given combination card
particularly maid keys, and master keys (of various levels) may be employed. The more
slots and options for size, the more possibilities for cards are created. Dummy slots or
indentations are preferably included in the combination cards thus further increasing the

15 difficulty of surreptitiously manipulating the lock.

In a master keyed environment, for instance a hotel, it is desirable that only
authorised personnel can alter the combination key. Using an arrangement with a master
key, the lock has two open positions, only one of which allows the combination card 244
to be removed. The H-shaped opening on front slide plate 369 allows, in combination with

20 pin in shutter 380, for such an arrangement. Normal user keys leave the pin at the top,
and then bottom, of the left arm of the H. The master key leaves the pin in the middle, so
that the shutter 380 can be slid back (see Figures 12, 13) and the combination card
changed.

The lock, shown in Figures 12 and 13, also allows for a privacy feature. As shown

25 in Figure 14, the user card may be inserted into a slot once in the room. This engages a
bevelled end of pin 381, which protrudes so as to indicate a desire for privacy. It also
engages a small lug (not shown) which prevents other cards, or the maid’s card, from
being fully inserted. The master card may include a notch corresponding to the lug, so as
to override the privacy request if necessary. '

30 The user cards and combination cards may be formed from any suitable material,
but a plastics material such as is commonly used for credit cards is preferred.

it will be appreciated that while the embodiments shown reléte to one-sided key
arrangements, the present invention is readily adapted to be opened from either side of
the lock if desired. It will also be noted that the mechanism can be manufactured such that .

35 it can be used for either feft or right hand opening doors. _
This is the replacement sheet
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.conbi nation card, both parts continue their relative travel, the lugs 367
enter the slots 265in the conbination card, and the |ock conpletes its
novenent to the unl ocked position. If, however, any one of the lugs 367 is
in the incorrect position, the travel of the conbination assenbly 301 is

bl ocked, spring 345 conpresses, and teeth 305 and 342 engage so as to halt
travel. It is enphasised that very IittI§ force is sufficient to cause this
engagenent, so that little or no wear of %t he conbination card 244 occurs.
Moreover, there is very little force transferred to the user card 221--
merely the weakaujswarey beosud nisnanyfsuitaide gheafs, Pubesore@ter-garolled punching

system is currently preferred.

The present invention is suitable for use particularly in commercial or industrial
5 situations, such as hotels, offices, factories, schools and the like. It is also, however,
applicable for domestic use. Whilst the embodiments described relate to door latch
applications, the invention can equally be used for locks of any type, subject to

modifications of size, shape. etc.

10
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.Preferably, the slide plates 361, 362 and as nuch as possible of the rest
of the mechanismare fornmed froma relatively rigid plastics material such
as perspex. The cam devi ce 320, and Iock-ogerative parts of the | ock plate
340 and conbi nation assenbly 301. are pre* rably forned froma netal alloy
so as to provide break resistance. Pref®ahtg, neans are provided with the
knob (not shown) for turning cam device 320 such that excessive force
results in slippage of the knob, rather than damage to the nechanism The
fan 352 and tooth 351 lifting arrangenent provides for a snooth action when
1. A lock mechanism (15;220;300) cperable using a user card
(10;221),'£he user card having a pattern of openings (11,12;222)
therethrouch, and the lock mechanism comprising a plurality of
generally parallel plates (20;242;360) slidable relative to each
other, with at least some of the plates having projections
(22;209;309) for insertion through the openings (11,12;222) in
the .user card, and means (25;245) for enabling release of the
mechanism (15;220;300), characterised in that a combination card
(40;244) corresponding to the user card (10;221) is provided to
define a combination profile, the openings in the user card are
in the form of .slots (11,12;222), the means for enabling release
comprise means (23;245) for engaging a combination profile, and
in that after the user card (10;221) and the combination card
(40;244) are inserted in the mechanism, the mechanism is operable
to slide the plates (20;242;360) towards the user card in a
direction perpendicular to its plane and insert projections
(22;209;309) into respective slots (11,12;222), the lock
mechanism being releasable only if the user card (10;221) enables
the plates to be moved such that the means (25;245) for engaging

-~

a combination profile are correctly positioned to ‘engage the

< b

profile defined by the combination card (40;244), and- the

L5

combination card being replaceable to re-key the lock mechanism.

2. A lock mechanism (15;220;300) according to Claim 1,
wherein the means for engaging a combination profile comprises

lugs (25;245) extending from at least some of the plates.

il

A This is the reptacement sheet
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.the knob is rotated. When the knob is rel eased and returned to the initial
position, cam 321 returns the | ock plate through engagenent with a suitable
recess (not shown), and cam 323 lowers the main plate assenbly 350. The
operation of the "fingers" 370 of the sljgde plates 361, 3 2 is inportant to

3. A lcck mechanism (15;220;300) according to Claim 1 or

Claim 2, wherein the combination profile is defined by a

plurality of slots (41;265) in the combination card (40;244).

4. A lock mechanism (220;300) according to any preceding
Claim wherein the projections (209;309) are formed such that
their reséective depth of insertion into the user card (221)
depend on the length of the slot (222) in the user card (221)

through which the respective projection passes.

5. - A lock mechanism (200;300) according to any preceding
Claim wherein the projections (209;309) are provided on one edge

of the plates (242;360) and ‘the lugs (245). are.provided on a

different edge of the plates.

6. A lock mechanism (220;300) according to Claim 5 wherein
tHe respective projections (209;309) may be provided on the one

edge of the plates (242;360) at different positionms.

7. A lock mechanism (220;300) according to Claim 6 wherein
‘the plates (242;360) including projections are arranged such that

alternate plates (361,362) have projections (209;309) provided

towards opposite ends thereof.

8. A lock mechanism (300) according to any preceding Claim
comprising a plate assembly (350) and a lock plate (340)
controlled. by a cam mechanism (320) operable by a user operated

handle.
This is the replacement sheet
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.functionally inplementing a reliable |ock. Wien the fingers 370 are r i"§i_'ng
In the recess 344, rollers 364, 365 naintain pressure ks $iee Has e acahd

are forced into the upper, enlarged part of recess 375 ﬂlﬂ [“
ower

outward force of the fingers 370. At the end of the fin
this force is renoved and rollers 364, 225 can drop into part of
the recess. Extra fingers 371 on the front slide plate 369 and rear slide

pl at e 368 £nsure Ehh r g Wa rd QLB In é%%
embodi nent” 'shown in Fgﬁ'ﬁ%gliiﬂé"? (Btdbr)reggccgrre t- car 'S engag 1 e kge
the handle is mechanically buffered frcm the plate assembly (350)
such that only a limited amount of forxce can be operatively

transferred to the user card (221).

10. A lock mechanism (300) according to Claim 8 oxr Claim 9
comprising a combination assembly (301) for receiving the
combination card (244), such that if a user card (221) and
corresponding combination card (244) are inserted in the
mechanism, the mech_anism is operable to move the lock plate (340)
wﬁich in turn moves the combination assembly (301) via a spring
(345) and the - lock plate is able to move to its unlocked

position.

11. A lock mechanism (300) according to Claim 10, wherein the
mechanism is operable to move the plate assembly.(BSO) which
lifts the plates (360) via compressible fingers (363) thereon,
such that the projectic;ns (309) are inserted in corrésponding
slots (222) in the user card (221) as f;r as possible and then

the respective plates (360) cease motioa.

i2. A lock mechanism (15) according to any of Claims 1 to 4
comprising a plufality of intermediate plates (31) slidable
relative to each other in a direction parallél to the plane of
the user card (10), the means for enabling release comp:ising
recesses (32) fofméd. on one edge of at least some of the
intermediate plates, such that insertion of the combination card

{40) dlsnlaCQs the . lntermedlate plates (31) to create a pattern
Thls is the replacement sheet
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.conbi nation card can be changed. The present invention, however, |ends
itself readily to naster keying, and many possi bl e keys may nmatch any given
conbi nation card - particularly maid keys, and naster keys (of various

| evel s) may be enployed. The nore slots and options for size, the nore
possibilities for cards are created. Dumy slots or indentations are
preferably included in the conbination qﬁgds thus further increasing the
difficulty of surreptitiously mani pulati'hg the lock. In a naster keyed

envi ronmepfs, @l HaR3LARGE (320tLlg difiinﬁ %g%%ﬁ?.lx&t&@ﬁt QBka'Lé‘!.t hori sed

personnel can alter the conbination Key. I'ng an arrangenen Wi th a master
13. A lock mechanism (15;220;300) according to any preceding
Claim wherein after insertion therein of a master user card, the

combination card (40;244) may be removed or replaced.

14. A lock mechanism (15;220;300) according to any preceding

Claim wherein the combination card (40;244) includes dummy slots.

15, A user card (221) adapted to be used with a lock
mechanism (220;300) according to Claim 1, wherein 'the card has
a .plurality of substantially rectangular slots (222)
therethrough, the.longitudinal axes of the slots being generally
perpendicular to the direction of insertion of the card, and the
depth of insertion of (209;309) projections therein being

dependent on the length of the slots.

16. A card (221) according to Claim 15 comprising-magnetic

stripe means (223). for operating a magnetic card reader.

R G RO
This is the replacement sheet
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. key, the lock has two open positions, only one of which allows the

conbi nation card 244 to be renoved. The H shaped opening on front slide
plate 369 allows, in conbination with pin in shutter 380, for such an
arrangenent. Normal user keys |leave the pin at the top, and then bottom- of
the left armof the H The master key leaves the pin in the nmddle, so that
the shutter 380 can be slid back (see F 12, 13) and the conbination
card changed. The | ock, shown in Figurel?qEﬁgnd 13, also allows for a
privacy feature. As shown in Figure 14, the user card may be inserted into
a slot once in the room This engages a

This is the replacement sheet
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-bevel | ed end of pin 381, which protrudes so as to indicate a desire for
privacy. It also engages a small |ug (not shown) which prevents other
cards, or the maid's card, frombeing fully inserted. The mastier card nay
i nclude a notch corresponding to the lug, so as to override the privaty
request if necessary. The user cards and conbi nation cards nay be forned
fromany suitable naterial, but a plasticg rial such as is conmmonly
used for credit cards is preferred. It wWiTl "bé appreciated that while the
enbodi ments shown relate to one-sided key arrangenents, the present

I nvention is readily adapted to be opened from either side of

Fig2,
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.the lock if desired. It will also be noted that the mechani sm can be

manuf act ured such that it can be used for either left or right hand opening
doors. 1 1 The operation of the "fingers" 363 of the s|ide plates 361,
362 is inportant to functionally inplementing a reliable |ock.
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-When the fingers 363 are rising in the recess 344, rollers 364, 365

mai ntain pressure on the fingers, and are forced into the upper part of
recess 375 by the resilient 5 outward force of the fingers -363. At the end
of the fingers 363 travel, this force is renoved and rollers 364, 365 can
drop into the |ower part of the recess. Extra fingers 371 on the front
slide plate 369 and rear slide plate 3@% psure this occurs prior to the
downward travel. In the enbodi nent sh :fE)Figure 11, any time a correct
card is engaged, the 1 0 conbination card can be changed. The present

i nvention, however, lends itself readily to

40_~1

75
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-master keying, and many possible keys may match any givenm combrmation—card
particularly maid keys, and master keys (of various | evgisShee/¥¥ BES Replaced
enpl oyed. The nore slots and options for size, the nore for
cards are created. Dummy slots or indentations are pref eﬁmmm; luﬁm :
t he conbination cards thus further increasing the 15 di

surreptitiously manipulating the locks,ln.a nmaster keyed environnent, for

i nstance a hotel, it is desirable th&/i@y aut hori sed personnel can alter

t he conbi nati on key. Using an arrangenent with a master key, the | ock has
two open positions, only one of which allows the conbination card 244
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-.to be renoved. The H shaped opening on front slide plate 369 allows, in
conbination with 20 pin in shutter 380, for such an arrangenent. Nornal
user keys leave the pin at the top; and then bottom of the.left armof the
H. The nmaster key |leaves the pin in the mddle, so that the shutter 380 can
be slid back (see Figures 12, 13) and the conbi nation card.changed. The ..

| ock, shown in Figures 12 and 13, also allows for a privacy feature. As
shown 25 in Figure 14, the user card e inserted into a slot once in
the room This engages a bevelled endfg?iﬁﬁn 381, which protrudes so as to
indicate a desire for privacy. It also :

This is the replacement shoet
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cengages a small lug (not shown) which prevents other cards, or—the-maid' s

card, frombeing fully inserted. The master card may i ncl wges@e tﬁh
corresponding to the lug, so as to override the privacy re een Replaced
necessary. 30 - The user cards and conbi nation cards Eﬂﬂw mg’l
fromany suitable material, but a plastics material such a

used for credit cards is preferred. It _w ]l _be appreciated that while the
enbodi ments shown relate to one-sided ajrangemants, t he present
invention is readily adapted to be opened fromeither side of the lock if

desired. It will also be noted that the nechani sm can be manufactured such
t hat

This is the replacement sheet
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+35 it can be used for either left or right hand openi ng doors. 12
Cards may be cut by any suitable neans, but a conputer-controlled—punchi-ng

systemis currently preferred. The present invention i SnsSlil)Iee%ﬁaslBeeenI?ﬁlag e

particularly in comercial or industrial “Il”l“" | I
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+5 situations, such as hotels, offices, factories, schools and the like. It
I s al so, however, applicable for donestic use. Wilst the enbodi nents
described relate to door |atch applications, the invention can equally be
used for | ocks of any type, subject to nodifications of size, shape. €étc.”’
10
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.13 CLAI M5 1. A | ock mechani sm (15; 220; 300) operabl e using a user card
(10; 221), the user card having a pattern of openings (11, 12;222)

t her'et hrough, and the | ock nechani smconprising a plurality:of generally
paral |l el plates (20;242;360) slidable relative to each other, _w th.at_|east
sonme of the plates having projections (22;209;309) for insertion through

t he openings (11, 12;222) in 10/15 laced
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. the -user card, and nmeans (25;245) for enabling rel ease of the nechanism
(15;220; 300), characterised in that a conbination card (40;244)
corresponding to the user card (10;221) is provided to define a conbination
profile, the openings in the user card are in the form offhisBigetHas Bden Replaced
222), the neans for enabling rel ease conprise nmeans (25;2 g a
conbi nation profile, and in that afté&]ﬁhfé%ser card (10;

conbi nati on card (40;244) are inserted i'n e mechani sm the nmechanismis
oper abl e

This is the replacement sheet
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.to slide the plates (20;242;360) towards the user card in a direction
perpendicular to its plane and insert projections (22;209;309) into
respective slots (11,12;222), the |ock nmechani sm being.rel easable only
if the user card (10;221) enables the plates to be noved such.that the ..
means (25;248) for engaging a conmbination profile are correctly positioned
to engage the profile defined by th?j&plﬁination card (40;244), and the
conbi nati on card being repl aceabl e t0”Te-Key the | ock nechani sm

e
)
£
Fig 13.
381
380 .
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2. A |l ock mechani sm (15;220;300) according to Claim1, wherein the
nmeans for engagi ng a conbination profile conprises |ugs (25;245) extending
fromat |east some of the plates. 15 9. A | ock mechani sm (300)
according to Claim8, wherein in the

13/15
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.the handle is nechanically buffered fromthe plate assenbly (350) such that
only a limted anount of force can be operatively transferred to the user
card (221). 10. A I'ock mechani sm (300) according to d ai m8 or a9 -

conprising a conbination assenbly (301) for receiving the%oﬂbctrmw@ﬂ
(244), such that if a user card (221) and correspondi ng Tﬁ%rd

(244) are inserted in the nmechani sm 4t he hanismis oper
| ock plate (340) IB{/I%C

368
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~which in turn noves the conbination assenbly (301) via a spring (345) and
the lock plate is able to nove to its unlocked position. 11. A | ock
mechani sm (300) according to Caim 10, wherein the nechanismis operable to
nove the plate assenbly (350) which lifts the plates (360) via conpressible
fingers (370) thereon, such that the projections (309) are inserted'in °'
corresponding slots (222) in the d (221) as far as possible and

cor t FS/ TS
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o 0 TAAAAT SH
the respective plates (360) cease notion. 12. A | ock @%&L?AV?%%ﬁ SHEET
according to any of Clains 1 to 4 conprising a plurality off iinternedi ate
plates (31) slidable relative to each other in a directidn {pa28neC 19
the plane of the user card (10), the nedans for enabling reljegse conprisin
recesses (32)rifofdEd: 9N ©§ed edoru Hir fie | Sivttle e sWfidd R d0& ernedi ate
plates, such thaisiisQrdilcan Qfclh@ ia@mionathieonhtaddea80) it

| nternedi ate plF?gtu?es1éﬁl%1;tr§tgs %ree&tn?anam gaetn%e%f Qccording to the thir'd embodiment.

Referring to Figure 1, the lock mechanism 15 is based on body 80. The body 80
includes a number of pins and recesses, whose functions will be described in more detail
below, and provides the externally visible surfaces of the lock.

Body 80 supports plate 50 via pins 88, 89, 101-104 and respective recesses 55,
54. . It can be seen that plate 50 in the assembled position is enabled
to slide vertically relative to body 80. Spring 92 retains-the plate 50 in position via pins
102, 103. '

Body 80 also supports lock plate assembly 30, via 'pins 86, 87 and-recesses 33,
34. As will be seen from Figure 2, lock plate assembly 30 cbmprises a series of similar
plates 31 stacked in a laminar fashion and enabled to slide horizontally - note the
movement available between pins 86, 87 and recesses 33, 34. -

Body 80 also includes recess 84 for insertion of combination card 40. Combination
card 40 includes a shaped pattern of recesses'_andf protrusioﬁs 41 (see Figure 2) with
widths matching the thickness of plates 31.so that the plates 31 are pushed horizontally.
into a pattern defined by combination card 40. Spring. 91 retained by pin 105 maintains
the plates in position when no combination key 40 is in place.

Plate 50 supports, via pins 51 and 52, and recesses 23, 24, key plate assembly

20. Pin 90 also extend from body 80 through slot 58 to support and afign the plate
assembly 20. The key plate assembly 20 comprises a set of plates arranged similarly to
lock plate assembly 30, and of the same thickness but of a different cross-sectional
shape,
' Bolt. 70 rests on plate 50 and is secured in the locked or ogen position by pin 57.
Spring 92 retains the bolt 70 in position. Bolt 70 passes through recess 83 in body 80.
Bolt 70 includes recesses 72, 73 in its upper surface which define the open and locked
positions respectively. Pin 81 and slot 74 provide suppbrt- and guidance for bolt 70.
Opening 53 allows for movement once user card 10 is inserted.in slot 85. .

Referring to Figure 2, user card 10 includes various slots 11, the distance from
the end 13 of each of which is predetermined, while the sideways displacement defines é.
particular key- combination from the variety available. Preferably, the slot combinations
11, 12 at each-end are mifror images to facilitate locking and unlocking from either side

of the door.
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15 9. A | ock mechani sm (300) according to C aim 8, -r-ttre—the
handl e is mechanically buffered fromthe plate assenbly ( 5& fgﬁﬁé@s
only a limted anmount of force can be operatively transfenrgd ser

card (221) 8

The second embodiment of the inventioa, as shown
9 and 10, allows for use of the stepped plate arrangement,
together with a simple re-keying procedure using a combination

card.

Referring to Figure 9, there is shown generally a lock 220 including a setting or
combination card carriage 247 supported via pins 253 and 254 received in recesses
263, 264. Cam means 246 is defined in carriage 247.

Combination card receiving means 243 is arranged on carriage 247, and is adapted
10 receive combination card 244,

o Plate assembly 249 comprises a number of slide plates 242 having a predefined

N _stépwise configuration 209 on or in an upper surface thereof, as has been described in
relation to the previous figures. However, acco'rding to this embodiment each slide plate
242 also includes, remote froin the stepwise configured upper surface, a tab or lug 245
engageable in a corresponding slot 256 in combination card receiving means 243.

Combination card. 244 includes a number of slots or holes 265 of predetermined
configuration to match the configuration of the number of lugs 245 on slide piates 242,

User card 221 as previously described includes recesses 222 , which may be of
any desired configuration, but are preferably square or- rectangular, which when
correctly positioned with respect to the step portions 209 of slide blates 242 allow the
step. portions to move in an upward direction until such time as’'a step-of the step portion
cannot progress any fuf_ther. |

Biasing means 248 in the form of a spring biases the combination card receiving
means 243 in the direction of slide plates 242 and if the combination card 244
corresponding to the user card 221 is present in the receiving means 243, the lock can
be opened. _

Figure 10 provides a depiction of a preferred external lock configuration, similar
to Figure 4. Shutter 255 is. slidable with respect to the body of lock 220, and provides
added security in that it acts as a barrier to improper insertion of a combination card
244. The shutter 255 is operable and openable by user card 221 to aliow ingress of a
combination card 244 into.'_ receiving means 243 only:if the correct user card 221 is
inserted into user card slot 85. Latch mechanism 75 may be of any suitzble type .

The operation of the ihterlocking mechanism can be described as follows.

User card 221 is inserted into siot 85 and the cam means 246 is rotated by knob
63, preferably in an anti-clockwise direction. The step portions 209 of slide plates 242
pass upwardly through the recesses 222 in user card 221, causing the slide plates 242

‘o re-align horizontally. The. re-aligned plate assembly 249 z2ccorcingly defines 2
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10. A |l ock mechani sm (300) according to Claim8 or Caijm{g conprising &

conbi nati on assenbly (301) for receiving the conbination cqrd W
that if a user card (221) and correspondi ng conbi nati on card (Z%ﬁdd%(%e

inserted in the nmechani sm  the nechani s? i s operable to noje b-he—tock—ptat
n

(340) which in turn noves the conbinati assenbly (301) viia a SEI’I ng 345)
and the | sRecifisl patters of sl lwgs @4honeslide plates A4Rocledugsssiatd 3at

the formation of a desired lug combination.
On matching of the correct user card/slide plate combination, shutter 255 slides

open, al!oWing the insertion of combination card 244 into card receiving means 243. The
combination card 244 has a predefined punched pattern therein, which is configured to
align with the combination formed by the.lugs 245 as the cam means 246 is rotated
further. o

Spring 248 biases the card receiving means 243 towards the lugs 245 if the
correct combination card 244 is inserted into the receiver 243. On matching, the lugs
245 will pass through tﬁe card 244, allowing the cam means 246 o continue to rotate
and 1o thereby facilitate unlocking of the lock.

It will be re_alised that if re-keying of the lock is for some reason required or.
desired, it is a sithpl_e matter of changing the combination card 244 so as to correspond to

a new user card 221 combination.

A further example of a lock utilising the principles of the.ﬁi'esent invention will be
described with reference to Fagure 11. This example is the preferred mode of
implementing the mvenhon. '

Figure 11 shows a lock mechanism 300 generally similar to the
embodiment of Figure 9, utilising user cards 221 and.
conbination cards 244 of similiar type.

The slide plate assembly 360 comprises alternating left 362 and right 361 slide

plates with upper stepped projections 309 and a lower cut out 366. The front slide
plate 369 and rear plate 368 are slightly different in thefr construction from the other
) p]ates. as will be discussed below (see Figures 15a to d).

The combination assembly 301 comprises a carriér 308 for receiving combination
card 244, recesses 306, 307 receiving corresponding pins 302, 303, teeth 305 and
projection 304. Pins 302._"303 are part of the body, which is not shown so as to enhance
clarity. S |

Main plate assembly 350 is arranged so as to tr_ével up and down relative to the
combination assembly 3'01._' and slide plate assembly 360, and includes cam device 320..
Lock plate 340 lies paraliel _fo plate assembly 350, and includes teeth 342 corresponding
to teeth 305. ks .

Cam device._'32_0 _(see Figure 16) includes a channel 328 for receiving a handle,
cams 322 and 324 for raiising and lowering respectively plate assembly 350, and cams

-323 and 321 for raising and lowering respectively the lock plate assembly.



i lompl A
11. A |l ock mechani sm (300) according to C aim 10, wher L} v
is operable to nove the plate assenbly (350) which lifts the pl at es (360)
via conpressible fingers (363) thereon, such that the proj cHBrﬁaDE@O@? ar
inserted in corresponding slots (222) i the user card (22f1)} as far_as

possi bl e and gth'ﬁl? bk diérgt%gg%étvfgr ?Ar%tc?%ﬁéraﬁg t&%@aﬁ' E&%l’nﬂa onlgﬁr 24/4 gﬁdl ock

e

mechani sm (15) accor I'sing
i nt er nedi wtee cpida22s a(sSdc)rre;:lly chdahed into their respectwe posmons and that lhey must

be a corresponding pair.

In use, rotating cam device 320 initially causes cam 322 to engage fans 352 (the
left side is not visible) which engage teeth 351 and start to lift main plate assembly 350.
This starts to lift slide plate assembly 360 via compressible fingers 370 on- each slide
plate, and rollers 364, 365. It will be understood that (after some travel) step portions
309 of slide plates 361, 362 enter the slots of user card 221 as far as possible, and that
each slide plate then ceases further upward motion. This causes lugs 367 on the (as
drawn) right sides on the slide plates 361, 362 (see Figure 15) to form a specific pattern.

At the same time, cam 323 engages the lock plate 340 and moves it up and to the
left. This also moves, via spring 345, the combination assembly 301.

_ .It can therefore be seen that the combination assembly 301 is moving left and up at
the same time as the slide plates 361, 362 are engaging user card 221 and forming a.
pattern of lugs 367. If the pattern éf' lgs 367 matches the pattem of slots 265 in- the
combination card, both parts continue thelr refative travel; the lugs 367 enter the slots
265in the combination card, and the lock comp!etes'its movement to the unlocked position. -

If, however, any one of the lugs 367 is in the incorrect position, the travel of the
combination assembly 301 is blocked, spring 345 compresses, and teeth 305 and 342
engage so as‘to halt travel. It is emphasised that very little force is sufficient to cause
this engagement, so that little or no wear of the combination card 244 occurs.

_ Moreover, there is very littie force transferred to the user card 221-- merely the
weak upward movement of the slide plates 361, 362.

Preferably, the slide plates 361, 362 and as much as possible of the rest of the
mechanism are formed from a relatively rigid plastics material such as perspex. The cam
device 320, and lock-operative parts of the lock plate 340 and combination assembly
301. are preferably formed from a metal alloy so as to provide break resistance.

Preferably, means are provided with the knob (not shown) for turning cam device
320 such that excessive force results in slippage of the knob, rather than damage to the
mechanism. ) |

The fan 352 and tooth 351 lifting arrangement provides for a srqooth action when
the knob is rotated. |

When the knob is released and returned to the initial position, cam 321 returns the
lock plate through engagement with a suitable recess (not shown), and cam 323 lowers

, the main plate assembly 350.




relative to each other in a direction parallel to the plan T tne USer
card (10), the neans for enabling release conprising recesse E@DEBWW
on one edge of at |east sonme of the internediate plates,

i nsertion of the conbination card (40) d‘iJspI aces the i nter pefrpeprt-grt-es
(31) to create Thepeperalion of the “fingers” 370 of the slide plates 361, 3 12 is important to

functionally implementing a reliable lock. .

When the fingers 370 are rising in the recess 344, rollers 364, 365 maintain
pressure on the fingers, and are forced into the upper, enlarged part of recess 375 by the
resilient outward force of the fingers 370. At the end of the fingers' 370 travel, this force
is removed and rollers 364, 365 can drop into the lower part of the recess. Extra fingers

371 on the front slide plate 369 and rear slide plate 368 ensure this occurs prior to the

downward travel. - ]
In the embodiment shown in Figure 11, any time a correct card is engaged, the’

combination card can be changed. The present invention, however, lends itself readily to
master keying, and many possible keys may match any given combination card -
particularly maid keys, and master keys (of various levels) may be employed. The more
slots and options for size, the more possibilities for cards are created. Dummy slots or
indentations are preferably included in the combination cards thus further incréasing the
difficulty of surreptitiously mampulatnng the lock. |

In a master keyed env:ronment for instance a_ hotel itis desarable that only
authorised personnel can alter the combination key. Usmg an arrangement with a master
key, the lock has two open positions, only one of which allows the combination card 244
to be removed. The H-shaped opening' on front slide plate 369 allows, in combination with
pin in shutter 380, for such an arrangement. Normal user keys leave the pin at the top,
and then bottom, of the left arm of the H. The master key leaves the pin in the middle, so
that the shutter 380 can be slid back (see Figures 12, 13) and the combination card
changed.

The lock, shown in Figures 12 and 13, also allows for a privacy feature. As shown

~ in Figure 14, the user cérd may be inserted into a slot once in the room. This engages a

bevelled end of pin 381, which protrudes so as to indicate a desire for privacy. It also
engages a small lug (not shown) which prevents other cards, or the maid's card, from
being fully inserted. The master card may include a notch corresponding to the lug, so as
to override the privacy request if necessary.

The user cards and combination cards nay be formed from any suitable material,
but a plastics material such as is commonly used for cradit cards is preferred.

It will be appreciated that while the embodiments shown relate to one-sided key
arrangements, the 'présent'invention is readily adapted to be opened from either side of
the lock if desired. it will also be noted that the mechanism can be manufactured such that

it can be used for enther Ieft or right hand opening doors.
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of the recesses (32) and define a conbination profile. 13.
mechani sm ( 15; 220; 300) according to any preceding C ai mwhefei
insertion therein of a master user card, the conbination cafd

be renpoved or replaced. 14. A | ock rfechani sm (15; 220; 300)

n after

(48 DEN 19y

according to

any preceding Cai mwherein the conbination card (40;244) incl
slots. 155- A udehcglrmeciianismatBfledaconddngsed Mafm B )
(220; 300) according to daim1l1, wherein the card has

udes.dunny

the handle is mechanically buffered from the plate assembly (350)
such that only a limited amount of force can be operatively

transferred to the user card (221).

10. A lock mechanism (300) according to Claim 8 or Claim 9
comgrising é' combination assembly (301) £for receiving the
combination cafd (244), such that if a user card (221) and
corresponding 'cémbination card (244) are inserted in the
mechanism, the mechanism is operable to move the lock plate (340)
wgich in turn ma;;s the combination assembly (301) via a spring
(345) and the lock plate is able to move to its unlocked

position.

1. A lock _méc_hanism (300) according to Claim 10, whereinlthe
mechanism is operable to move the plate assembly (350) which
lifts the plates (360) via compressible fingefs (370) thereon,
such that the.projectibns (309) are inserted in corresponding
slots (222) in the user card (221) as far as possible and then

the respective plates (360) cease motion.

'12f A lock mechanism (15) according to any of Claims 1 to 4
comprising é._plu:ality of intermediats plates (31) slidable
relative to each other in a direction parallel to the plane of
the user card (10), the means for enabling release comprising
recesses (32) formed.'on. one edge of  at least some of the
intermediate_plates, such that insertion of the combihation card

(40) displaces the intermediate plates (31) to create a pattern

W



a plurality of substantially rectangular slots %ﬁEQ&CE&E@H‘SHEET

t heret hrough, the |ongitudi nal axes of the slots being g¢n rally
perpendi cular to the direction of insertion of the card, i?ﬁg&gﬁg
i nsertion of (209;309) projections therein being dependelt on th of

the slots. 16. A card (221) according to Caim15 copp
stripe neans (223) for operating a magnetic card reader.
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ABSTRACT
A mechanical card lock is disclosed which allows for simple, reliable operation. User
cards 221 are engaged by a set of plates 360, which upon operating the lock assume a
configuration for mating with a previously Inserted combination card 244. The lock can
be rekeyed by replacing the combination card 244.
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17.

ABSTRACT _
A mechanical card lock Is disclosed which allows for simple, reliable operation. User
cards 221 are engaged by a set of plates 360, which upon operating the lock assume a
configuration for mating with a previously Inserted combination card 244. The lock can
be rekeyed by replacing the combination card 244.
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