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(57) Abstract

An electronic locking system including a conventional mechanical lock (2) and a key (1) associated therewith, said
key having a built-in code transmitter (3). A receiver, preferably an infrared sensitive photo-detector (5) cooperates with
the code transmitter (3). The receiver is connected to an electronic unit (8) which is arranged to register a coded signal
emitted from the key (1) and transmitted via the receiver (5). When the signal is acceptable the electronic unit (8) is activat-
ed. The electronic unit (8) is provided with a memory element (13). When the latter is built into the electronic unit (8) it
contains no information on any coded signal. After transmission of the coded signal of the associated key (1) the coded
signal is stored permanently in the memory element (13), whereafter the electronic unit (8) will accept only precisely this

coded signal in order to be activated.
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Electronic Locking System
The subject invention concerns an electronic locking system which

is intended to serve as theft-protection.

In order to prevent unauthorized persons from gaining access to
premises e.g. through a locked door increasingly ingenious mechanical
locks have been devised which are considerably more difficult to force
or pick than locks of earlier types.

In order to avoid the problem of having to create mechanical
locks fitted with more and more sophisticated lock combinations,
electronic locking devices have been developed in recent years. Such
systems are intended for and are used particularly in motor cars and
other vehicles. Motor cars present the problem of not only allowing
unauthorized persons to gain access thereto comparatively easily, even
when the car is fitted with very advanced door locks. In addition
thereto, in most types of cars, the ignition lock, for which one and

_the same key is usually used to start the motor and to open the door

lock, can as a rule be forced very easily by an unauthorized person,

irrespective of the construction of the lock by simply shunt connecting

the electrig cables. In suéh cases, the problem therefore is not solved
even when the lock is of a non-force type.

From DE Offenlegungsschrift 30 05 890 is known an electronic
locking device which is intended to be used in motor cars. The key per-
taining to the motor car ignition lock is provided with a transmitter
which transmits a coded signal. In addition, the motor car is fitted
with an electronic unit comprising a detector designed to receive the
coded signal, a decoder means and an electronic coupling means which
allows the motor to be started upon registration of an authorized or
valid signal.

The subject invention concerns a further development of an
electronic locking system of this general type. The system comprises an
electronic unit of an initially general nature and a mechanical lock
which may be used in the conventional manner until such a time when the
user choses to tie the electronic unit to a predetermined coded signal
which may be transmitted from a transmitter means lodged in the key
pertaining to the mechanical lock. This is achieved in accordance
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with the teachings of the subject invention in that the electronic unit -

is provided with a memory element which initially lacks information on
any coded signal and which is devised in such a manner that under pre-
determined conditions after emission of the coded signal of the key be-
Tonging to the lock said memory element stores the coded signal perma-
nently and thereafter it accepts only this coded signal in order to
activate the electronic unit.

The invention will be described in closer detail in the following
with reference to the embodiments illustrated in the accompanying
drawing.

The embodiment which is chosen to describe the invention is the
ignition Tock of a motor vehicle. Fig. 1 illustrates a key 1 fitting
the locking cylinder 2 of the ihgition lock. The key is provided with a
built-in coded signal transmitter 3 and with an infrared-light emitting
diode 4. On or adjacent the locking cylinder 2 are provided a receiver,
a photo-detector 5, and connected to the latter a pre-amplifier 6. A
wire 7 connects the ‘pre-amplifier 6 with an electronic unit 8 which is
intended to control the engine and which has a decoder 9 integrated
therewffh. The key 1 is provided with two electrodes 10a for connection
to two slip ring contacts 10b on the ignition lock 2.

When the key 1 is inserted into the ignition lock 2 and is turned
to igniting position battery voltage is supplied to the electronic unit
8 via a wire 11. This energizes the contacts 10b and via a wire 12 a
request is made from the electronic unit 8 to the key 1 to transmit a
number of coded signals. The code is transmitted from the light-emitt-
ing diode 4 in the form of infrared signals which are received by the
photo detector 5 and after amplifiction in the pre-amplifier 6 these
signals are transmitted via the wire 7 to the decoder 9 in the
electronic unit 8. The coded signals of the key are compared with a key
code which is stored in the memory element 13 in the electronic unit 8.
Upon agreement between the code of the signal received and the stored
code the electronic unit 8 is activated and the engine of the vehicle
can be started. Upon lack of agreement, this is not possible.

In accordance with the invention the electronic unit 8 is
provided with a memory element 13 of a particular kind. Initially, no
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coded signal is stored in the memory. All electronic units 8 which are
mounted in the motor vehicles therefore are absolutely identical origi- -
nally and consequently the ignition locks may be used in the conven-
tional manner when operated by means of their associated key. The
electronic unit 8 is provided with a seal in the form of a yoke. When
this yoke is in position the memory element 13 cannot be programmed and
therefore there is no theft protection. As soon as the yoke is broken

or cut off, the key code will be stored in the memory element 13 the
next time thereafter that the vehicle is started.

Several advantages are gained by using such general electronic
units. As a rule, the manufacture of the eletronic units is not the
same as the manufacturer of the ignition locks. Consequently, these
components are delivered to the car plant from different suppliers.
Usually, they are also mounted into the car at different assembly
stations along the car assembly line. Storage of the electronic units
also is facilitated because at this stage of the car production they
are still universal and therefore not tied to an individual ignition
Tock.

A further advantage provided by the invention is that should the
electronic unit 8 of the vehicle after a period of use not function for
some reason it can quite simply be replaced by a fresh universal
electronic unit and only after having been mounted in the vehicle need
the replacement unit be tied to the code of the ignition key belonging
to this vehicle.

Fig. 2 shows a modifiction of the embodiment of Fig. 1. The
electrodes 10a, the slip ring contacts 10b and the wire 12 are omitted
and instead a battery is built into the key l. The battery supplies the
electronic unit 8 with the current required to allow it to receive and
register coded signals transmitted from the key 1. '

The invention is not limited to use together with the ignition
locks in motor vehicles. The electronic locking system could advan-
tageously be used for the ignition locks of motor cycles, motor boats
or utility machines and also for instance in premises in which the
doors are controlled by electronic units.
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Claims

1. An electronic locking system comprising a conventional mecha-
nical lock (2) and a key (1) associated therewith, a code transmitter
(3) built into the key and a receiver (5, 6) cooperating with the code

‘transmitter (3), said receiver being connected to an electronic unit

(8) which is arranged to register a coded signal which is emitted from
the key (1) and transmitted via the receiver (5) and which, upon agree-
ment with an authorized signal, activates said electronic unit (8), )
characterized therein that the electronic unit (8)
is provided with a memory element (13) which initially lacks informa-
tion on any coded signal and which is devised in such a manner that
under predetermined conditions after emission of the coded signal of
the key (1) belonging to the lock (2) said memory element stores said
coded signal permanently and thereafter it accepts only this coded
signal in order to activate the electronic unit (8).

2. An electronic locking system in accordance with claim 1,
characterized therein that the lock (2) and the key
(1) are provided with means (10a, 10b) for transmission of electric
current to the key (1). '

3. An electronic 1ocking system in accordance with claim 1 or 2,
characterized therein that the electronic unit is
provided with a removable seal and in that said electronic unit is
arranged to store permanently the first coded signal received by it
after removal of said seal. )

4. An electronic locking system in accordance with claim 1 or 2,
characterized therein that the electronic unit is
pre-programmed to store a coded signal at a preselected occasion.
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