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Title:"Information carrier and reader"

This invention relates to an information carrier and to a reader for
reading information from the carrier.

Information carriers in the form of cards, with which there are
associated magnetic fields representing the information, and readers for

5 reading the magnetically encoded cards are well known. A further example
of an information carrier of a well-known form is a key having notches or
other formations which identify the key. For verifying the key applied to a
lock, it is common for the lock to be equipped with tumblers which are
engaged by the formations on the key and set in respective releasing positions

|0 by those formations. In at least some circumstances, a key is a more
convenient and more reliable portable information carrier than is a
magnetically encoded card but the number of different keys which can be
verified by a traditional tumbler lock is small; whereas a card-reader can
verify a very large number of different cards.

15 In GB 2,055,951, there is disclosed a pin-tumbler cylinder lock having
means for sensing the movement of one tumbler and providing an electrical
signal representing movement of that tumbler. The lock also includes a
number of electrical contacts which are spaced apart along the keyway and
the key has, along a first edge, notches for positioning the tumblers and,

20 along a second edge, electrical contact elements for contacting selected ones
of the contact elements of the lock. Accordingly, the key can be verified by
means of positioning of the tumblers in the usual way by the key, by means of
movement of one of the tumblers during insertion of the key and by means of
sensing of electrically conductive parts of the key.

25 The present invention provfdes an information carrier and a reader
therefore, in which carrier the information is represented by formations
having a mechanical character and the reader being capable of providing an
electrical signal representing said formations. By a reader, we mean herein a
device which has a member for receiving the information carrier but which

30 member does not have tumblers moved by the carrier into releasing positions.
The receiving member of a reader which forms a part of a combination in
accordance with the present invention defines a path along which an
information-bearing part of the carrier is moved during reading and the

reader includes a contact element mounted in the receiving member for

&



WO 87/02736

10

15

20

25

30

35

"

movement relative thereto transversely of said path and for engaging the
formations of the carrier during reading, a signalling means for providing a
signal representing the information read from the carrier and transmitting
means for transmitting motion from the contact element to the signalling
means, the transmitting means including a lever arranged for pivoting
relative to the receiving member about an axis which is transverse to the
length of said path.

The lever may be arranged for amplifying the movement of the contact
element and applying the amplified movement to the signalling means.

The contact element may be a rolling element mounted in the receiving
member for rolling on an information carrier, when moved along said path. A
follower may be interposed between the contact element and the lever.

The receiving member preferably defines a channel in which the lever,
or at least a part of the lever, is disposed.

The receiving member preferably defines an elongated slot for
receiving an information-bearing part of the carrier. The carrier may further
comprise a head which cannot enter the slot of the receiving member. The
lever preferably extends in a direction parallel to the length of the slot to a
position which is beyond the end of the information-bearing part of the
carrier, when that part is fully inserted into the slot,

Examples of information carriers and readers embodying the present
invention will now be described, with reference to the accompanying
drawings, wherein:-

FIGURE | shows a perspective view of a first information carrier;

FIGURE 2 shows separated from each other components of a readgr for
reading the carrier of Figure l3and

FIGURE 3 shows diagrammatically a perspective view of a key, a
reader for reading information from the key and of a bolt mechanisn operable
by the key.

The information carrier shown in Figure | has a form generally similar
to that of a key and is referred to hereinafter as a key. The key includes a
handle 18 at one end and an elongated portion 19 bearing information
represented by formations which are arranged in at least one row on the key.
These formations may be apertures which extend completely ’rhrough the
thickness of the key but are more preferably recesses which extend only
partly through the thickness of the key. Respective rows can then be
provided on opposite major faces of the key. In the example illustrated, the

PCT/GB86/00563
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information is represented by apertures 20 arranged in a single row extending
along the portion |9 of the key. This portion has a substantially rectangular
profile, as viewed in a plane transverse to its length, and each of the
apertures 20 extends from one major face of the key to the other major face.
Adjacent to one minor face and to one major face of the key, the portion 19
defines a row of recesses 2. These recesses constitute a clocktrack, the
function of which will be explained hereinafter. It will be noted that the
apertures 20 and the recesses 21 are all parallel-sided.

In different examples of key intended to be read by the reader of Figure
2, the clocktracks may be the same. The information tracks will generally
differ from one key to another.

The reader shown in Figure 2 comprises a hollow housing 10 containing
a key-receiving member 11 which is fixed with respect to the housing. In a
case where the reader is to be installed in a larger member which can serve
as a housing, the housing 10 may be omitted. The member |1 defines a key-
slot 14 which may extend along the entire length of the member |1 and which
has a substantially rectangular shape, in planes perpendicular to the length of
the member 1 1.

The reader further comprises reading means for reading information
from the key 17, when the key is inserted into the slot 14. The reading means
comprises a first contact element 24 which is mounted in the member 11
adjacent to the keyslot 14 for engaging the key and traversing the row of
apertures 20 of the latter. The reading means further comprises signalling
means 25 for providing an electrical signal representing the information
which is represented by the apertures 20. There is further provided
transmission means 26 for transmitting motion from the contact element to
the signalling means 25.

The signalling means 25 comprises a diode 27 for emitting radiation, a
detector 28 for receiving that radiation and an obstructing element 29 which
can move into a position between the diode and the detector where the
element 29 obstructs the transmission of radiation from the diode to the
detector and can be moved out of the path of radiation from the diode to the
detector. In the example illustrated, the obstructing element 29 is an end
portion of a lever which constitutes the transmitting means 26. This lever is
mounted in a groove 30 formed in the member |1 for pivoting relative
thereto about a pivot axis 31 which is perpendicular to the length of the
member 1. It will be noted that the pivot axis 31 is much nearer to the first
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contact element 24 than to the obstructing element 29, Accordingly, the
tronsmitting means 26 amplifies motion transmitted from the contact
element to the obstructing element. The lever is biased by a spring into
engagement with the contact element.

The first contact element 24 is guided by the member !l for
reciprocation along a path which is perpendicular to the length of that

‘member. The contact element is adapted to roll on adjacent surfaces of the

member |l and/or on the key 17 when the latter is inserted into and is
removed from the keyslot 14. The preferred form of the contact element is a
ball. The member 11 is formed to limit travel of the ball into the keyslot 14,
When one of the apertures 20 is aligned with the contact element, the
contact element can penetrate a significant distance into the aperture, for
example a distance within the range one half to one millimetre. The
transmitting means 26 may amplify the movement of the contact element by
a factor within the range 3 to 5.

A second contact element 32 is mounted in the member 11 in the same
manner as is the contact element 24. This second contact element is
positioned so as to be aligned with the row of recesses 2| of the key 17, when
the latter is inserted into the keyslot 14. 'With the second contact element,
there are associated transmitting means 33 and signalling means 34 arranged
in the same manner as are the transmitting means 26 and signalling means 25.
In the example illustrated, the transmitting means 26 and 33 lie on opposite
sides of the keyslot 14, However, both transmitting means could lie at the
same side of the keyslot. Furthermore, additional followers, transmitting

means and signalling means may be provided for reading additional

information from the key.

The signalling means are conveniently mounted in a separately formed
holder 35 which is secured on the member I1. This is achieved by a cap 36
which fits over the holder 35 and has resilient fingers which are a snap-fit in
the housing 10.

The reader also includes means for providing an entry signal upon entry
of a key or other instrument into the keyslot 14 and for providing a key-home
signal when the key 17 has been fully inserted. This means includes a further
lever 37 mounted in a further groove formed in the member 11 and having an
end portion 38 adjacent to an outer end face 39 of the member !l. The end
portion 38 protrudes into the keyslot 14 and is urged towards such a position
by a spring. As shown, a further ball is preferably interposed between the
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end portion 38 and the key present in the keyslot. A pair of resilient switch
contacts 40,41 is provided inside the cap 36 and an end portion of the lever 37
remote from the portion 38 is arranged for engagement with the contact 40
to move same into engagement with the contact 41 when the key is
introduced into the keyslot 14. When the key is fully inserted, it engages the
contact 41 and moves this contact out of engagement with the contact 40. It
will be noted that the holder 35 defines a passage through which a tip of the
key can pass to the contacts 40 and 41.

There is associated with the reader a microprocessor 44 for processing
information read from the key 17. The microprocessor incorporates a source
of electrical power, for example a battery of cells. The electrical contacts
and the signalling means are connected with the microprocessor by wiring
which is omitted from Figure 2. The microprocessor may be adapted to
verify the key, in which case the processor includes a memory in which there
is stored information corresponding to the information borne by the
authorised key. Information which is read from the key is compared with the
stored information and an appropriate output is provided by the
microprocessor. The output from the microprocessor may be used to control
an associated device, for example data-processing apparatus, or an
electrically energisable release mechanism for a door latch or bolt.

Certain parts of the reader illustrated in Figure 3, correspond to parts
of the reader herein described with reference to Figure 2. In Figure 3, such
corresponding parts are identified by like reference numerals with the prefix
"I" and the preceding description is deemed to apply, except for the
differences hereinafter mentioned.

The reader of Figure 3 is suitable for reading information from the key
117 which comprises an elongated stem 119 having the handle 118 at one end
thereof and wards 145 adjacent to an opposite end of the stem. A row of
depressions 120 representing information which identifies the key is formed
along the stem 119 at one side thereof and a similar row of depressions,
which constitutes a clocktrack, is formed along an opposite side of the stem.
In the example illustrated, the stem 119 is generally cylindrical and the wards
145 project radially from the stem. Accordingly, the elongated slot 114
defined by the member 111 for receiving the key has a generally cylindrical

portion for receiving the stem and a rectangular portion for receiving the
wards. -
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Near to the open end of the keyslot |14 there are mounted in the
member |11 contact elements 132 and 146 for engaging the stem 119 along
respective rows of depressions, when the stem is introduced into the reader.
With the contact element 132, there is associated a lever 133, an end portion
of which constitutes an obstructing element of signalling means [34.
Corresponding signalling means 125 and lever 124 are associated with the
contact element 146.

A further contact element 147, lever 148 and electrical contacts 149
are provided for providing to the microprocessor 144 a key-insertion signal.
The levers 124, 133 and 148 are conveniently mounted in respective channels
formed in the member 111. Each lever is arranged with its length extending
parallel to the length of the keyslot 114. The levers 124 and 148 have a
common pivot axis perpendicular to the length of the keyslot and lying at one
side thereof, whilst the lever 133 has a pivot axis also perpendicular to the
length of the keyslot and lying at the opoosite side thereof.

There is provided inside the member 111 at a position remote from the

open end of the keyslot 114 an arrangement of wards 169 complimentary to

the wards 145 of the key. When the key has been fully inserted into the
member |11, the wards 145 are aligned with the wards 169 so that the key
can be turned about a longitudinal axis of the stem 119.

There is mounted in the housing 110, in co-axial relation with the
member 111, an output element 150 which is rotatable relative to the body
about the axis 151. The output element has an eccentric element 152
normally disposed adjacent to, but outside the wards [49. This eccentric
element is engageable by the wards 145 of the key to receive torque from the
key, so that the proper key can be used to turn the output element 150. The
output element is coupled by a drive shaft 153 with @ cam 154 of a cam
mechanism for reciprocating a bolt 155 also mounted in the body 110.

For controlling reciprocation of the bolt 155, there is provided disabling
means which includes a plunger 156 and a solenoid 157 for reciprocating the
plunger. The plunger is guided by parts of the body 110 for reciprocation
along a path which is perpendicular to the path along which the bolt 155 is
guided by the body. When the bolt is in a locking or projected position, a
recess 158 defined by the bolt is aligned with the plunger 156. The solenoid
can then be energised to project the plunger into the recess 158 so that the
plunger then lies pertly in the bolt and partly between opposed guide surfaces
of the body 110 to prevent reciprocation of the bolt. The plunger can be
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withdrawn from the recess 158 by energisation of the solenoid 157 with
opposite polarity. The plunger 156 is preferably secured to a permanently
magnetised armature.

Alternatively, the plunger may be arranged for co-operation with the
output element 150. Thus, the plunger may be guided by the body for
reciprocation between a projected position in which an end portion of the
plunger occupies a recess defined by the output element and a retracted
position in which the plunger is withdrawn from the output element. In either
case, there may be associated with the plunger mechanical detent means for
releasably retaining the plunger in a position to which it has been set by the
solenoid.

Energisation of the solenoid 157 is controlled by the microprocessor
144, When the key 117 is withdrawn from the reader, the plunger 156
remains in its retracted position. The bolt is urged into the locking position
by an associated spring in the usual way. [f the key 117 is inserted into the
reader once more, the microprocessor is alerted by a signal from the contacts
149 when the contact element |47 is expelled from the keyslot 114, If the
key is an authorised key, information acceptable to the control means is read
from the key during insertion of the key. When the key has been verified by
comparison of information from the key with information contained in a
memory of the microprocessor, the microprocessor decides not to energise
the solenoid 157. When the key has been fully inserted, it can be turned to
withdraw the bolt 155.

If there is introduced into the keyslot 114 a key or other instrument
from which the control means does not read information acceptable to the
control means, the microprocessor energises the solenoid 157 to project the
plunger 156 into the recess 158 of the bolt and so prevent withdrawal of the
bolt. The plunger 156 can then be withdrawn from the bolt only by insertion
of an authorised key and reading from that key of information which is
acceptable to the control means.

The depressions 120 are conveniently formed by means of a cutter
rotating about and axis parallel to the length of the stem 119 and may
therefore be elongate in a direction tangential to the stem.

The device illustrated in Figure 3 may be modified by the provision of
tumblers for controlling rotation of the output element 150 by means of the
key, as an alternative to the provision of wards. .In the modified device, the

output element has a length somewhat greater than that represented in
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Figure 3 and is of hollow form, to receive a part of the stem |19 of the key.
Tumblers are arranged in a known manner, to co-operate with the output
element and with the body 110 normally to restrain rotation of the output
element relative to the body. The key would be provided with formations
which co-operate in a known manner with the tumblers to displace these to
respective releasing positions, when the key is inserted into the device,
thereby releasing the output element for rotation. Means would also be
provided for transmitting torque from the key to the output element. [t will
be understood that, in the modified device, the non-rotatable member 111
would lie between the output element 150 and the front of the device and
contain the contact elements and levers, as illustrated in Figure 3. For co-
operation with the tumbers, the key may be provided with a bit 6ccupying a
position corresponding to that of the wards 145 shown in Figure 3.
Alternatively, formations defined by the stem 119 and extending in a row
along the stem, as do the formations 120, may co-operate with the tumblers
to set these in respective releasing positions.

The features disclosed in the foregoing description, or the
accompanying drawings, expressed in their specific forms or in terms of a
means for performing the disclosed function, or a method or process for
attaining the disclosed result, as appropriate, may, separately or any
combination of such features, be utilised for realising the invention in diverse

forms thereof.
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I. A combination comprising an information carrier (17) having
mechanical formations (20) representing information and a reader for reading
said information from the carrier, wherein the reader comprises a receiving
member (I1) for receiving an information-bearing part of the carrier and
defining a path along which the carrier is moved during réading, a contact
element (24) mounted in the receiving member for movement relative thereto
transversely of said path and for engaging said formations during reading,
signalling means (25) for providing a signal representing the information read
from the carrier and transmitting means (26) for transmitting motion from
the contact element to the signalling means, wherein the transmitting means
includes a lever arranged for pivoting relative to the receiving member about

an axis transverse to the length of said path.

2. A combination according to Claim | wherein the transmitting means is
arranged for amplifying movement of the contact element and applying the
amplified movement to the signalling means.

3. A combination according to Claim | wherein the lever is disposed in a

groove formed in the receiving member.

4. A combination according to any preceding Claim wherein the pivot axis
(31) of the lever lies between opposite ends of the lever, the signalling means
is at one end of the lever and the contact element is so associated with the

opposite end of the lever that said opposite end moves with the contact
element.

5. A combination according to any preceding Claim wherein the signalling
means comprises a source (27) of radiation, a sensor (28) responsive to that
radiation, when incident on the sensor, to provide an electrical signal and a
means 29) for interrupting the transmission of radiation from a source to the
sensor.
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6. A combination according to Claim 5 wherein the lever has said means
for interrupting the transmission of radiation.

7. A combination according to Claim 5 or Claim 6 wherein an optical axis
extending between the source and the sensor is transverse to the length of
said path. -

8. A combination according to any preceding Claim wherein the contact
element (24) is a rolling element.

9. A combination according to any preceding Claim wherein the
information carrier has first and second rows of said formations at oppbsh‘e
faces of the carrier and wherein said device includes first and second levers,
each with an associated contact element and reading means, said path lying
between the levers.

10. A combination according to Claim 9 wherein a single detector of

radiation is provided for each lever.

Il. A combination according to any one of Claims | to 8 wherein the
dimensions of the information carrier and of the device are such that, during
reading, the contact element undergoes repeated movements through
substantially the same distance. '

12, A combination according to Claim |l wherein said formations are
depressions (21) of substantially the same depth.

13. A combination according to Claim 12 wherein each said depression has
opposxte boundary portions which are spaced apart in a direction along said
pcth and are substantially parallel to each other.

4. A combination according to Claim |13 wherein each depression (120) is
of substantially cylindrical shape.

5. A combination according to Claim 9 wherein a first of said rows
constitutes a clocktrack and a second of said rows constitutes a data track.

&
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6. A combination according to any preceding Claim wherein the or each

lever is arranged with its length substantially parallel to the length of said
path.

I7. A combination according to any preceding Claim wherein the or each
contact element projects no more than one millimetre into said path.

18. A combination according to Claim 17 wherein the or each lever is

arranged to amplify motion of the corresponding contact element by a factor
exceeding two.

19. In combination, a reading device and information carrier substantially

as herein described with reference to the accompanying drawings.

20.  Any novel feature or novel combination of features disclosed herein or
in the accompanying drawings.
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