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(57) Abstract /J

A communication system (10) including a transmitting unit (13) and a receiving unit (14), the transmitting unit (13) having
a keypad (16) and a signal generator (21) which generates signals for transmission as a coded message in accordance with actua-
tion of particular keys (17) of the keypad (16). The receiving unit (14) includes a memory which stores a coded message and a
comparator which compares the transmitted message with the stored message so that an output from the receiving unit (14) is gen-
erated when the stored message compares correctly with the transmitted message. In a second mode of the receiving unit (14), the
memory can be reprogrammed with the message transmitted by the transmitting unit so that the transmitted message required to
generate the receiving unit output can be varied. The output of the receiving unit (14) can be used to actuate a solenoid of a lock

(11) or any other device.
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A COMMUNICATION SYSTEM

Technical Field

This invention relates to a communication system and
in particular to a system suited to the remote actuation of
apparatus or a device. The system of the present invention
is particularly suited to use in a security system for the
control of locking devices such as a door locks of a building
or veﬁic1e, however, it may be readily adapted for use for
the remote control of other devices such as for security
1ighting or other mechanisms.

Background Art

The increasing number of house burglaries has
resulted in the need for 1ﬁBroved locking systems for the
doors and/or windows of buildings such as dwellings. Whilst
a number of different types of deadlocks are available for
use in conjunction with a normal door lock and whilst such
deadlocks do have a deterrent effect, security provided by
such systems is not absolute. Furthermore, keys for
conventional locking systems are often lost necessitating in
many cases the services of a locksmith to cut substitute
keys. Similar theft problems are associated with vehicles
and many different alarm and locking systems have been
proposed to reduce the risks of theft. Again, however,
whilst theft reduction is possible by using known procedures,
theft of vehicles and/or their contents still is a common
occurrence.

A number of remote control systems for locks for
use With vehicles or with buildings are presently available
and usually comprise a hand held transmitter which may be
activated to send a signal to a receiver located adjacent a
lock with the receiver on sensing of the signal causing the
lJock to open and/or close. An example of such a system is
shown in U.S. Patent No. 4258352. 1In this system, however,
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loss or theft of the transmitting unit can result in security
problems as the locks'may still be opened by an intruder
using the transmitter. o

' ' The*pfesent invention aims to overcome or a]ieviate
the above disadvantages by‘providihg'a cdmmunication system
which is particularly but not exclusively suited to the
"remote actuation of locking devices and which eiiminates or
substantially reduces risks associated with the loss of the
transmitting unit of known systems. The system of the
present invention also incorporates means which enable simple
remote reprogramming with différent control codes for
actuation of the system so as to further increase the
security of the system and to reduce the risks associated
with loss or theft of the transmitting unit. The system of
the invention also permits a large number of digits to be
used in the control code in numerous different combinations.

The present invention aécording1y in a first

preferred aspect provides*a commun1cation system including
transmitting means for transmitting é message'in coded form

~and receivingrmeans for receiving said transmitted coded
message, said'receiving means including memory means for
storing a coded message, said'receiving means being operative
in a first mode to‘proVide'é first output when said
transmitted coded message agrees with said coded message in
said memory means and wherein said receiving means in a
second mode is adapted to receive said transmitted coded )
message and reprogram said memory means with a coded message
corresponding to said transmitted coded message whereby to
permit variationrbf the transmitted coded message Eequired to
provide'said’first'output from said receiving means.

Preferably the transmitting means includes signal

generating means and a plurality of switch means
corresponding to respective digits or parts of the coded
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message to be transmitted and actuation of respective switch
means causes the signal generating means to generate a
corresponding coded signal. Preferably also the ﬁransmitting
means includes infra-red light emitting means for emitting an
infra-red 1light signal corresponding to the coded sighal
generated by the signal generating means and the receiving
means includes infra-red 1ight detecting mean for receiving
the emitted infra-red light signal.

‘ Preferably also, the receiving means includes means
for identifying the last digit or part of the transmitted
coded message and for producing said first output upon
agreement between the last digits or parts of the transmitted
coded message and stored coded message. Suitably the
identifying means comprises the memory means, the memory
means providing an output to cause actuation of the device
subsequent to correct comparison between the last digits or
parts of the transmitted and stored coded messages.

Suitably, the receiving means includes comparator
means for comparing respective individual digits or parts of
the stored coded message in turn with the corresponding
digits or parts of the transmitted coded message in the first
mode of the receiving means. The receiving means also
preferably includes control pulse generating means for
generating control pulses upon receipt of the transmitted
coded message, the control pulses causing the coded digits or
parts of the stored coded message at respective addresses in
the memory means to be applied to the comparator means for
comparison with corresponding coded digits or parts of the
transmitted coded message.

The memory means also preferably includes a
plurality of addresses at which respective coded digits or
parts of the stored coded message are stored and there is
suitably provided address setting means associated with the
memory means, the address setting means being responsive to
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the control puise generating means to change the address of
the memory means. In one form, the control pulse generating
means includes means for generating respective fifst pulses
upon receipt of respective coded digits or parts of the coded
message by the receiving means, the first pulses causing said
address éetting means to change,the address of the memory

" means. Preferably,&]so_the control pulse generating means is

further operative to generate respective pairs of pulses upon
receipt of respective coded digits or parts of the
transmitted coded message by the receiving means, the pairs
of pulses being operative to apply respective coded digité or
parts of the coded message at respective addresses set by the
address setting means to the comparator means. Suitably, the
respective first pulses terminate between the pulses of the
respective pairs of pulses whereby the leading pulise of the
pair is operative to apply the coded digit or part at an
address set by the address setting means to the comparator
means and wherein the trailing puise of the pair causes the
coded digit or part at the -subsequent address of the memory,
set by the trailing edge of the first pulse clocking the
address setting means, to be applied to the comparator means
and wherein means are provided to suppress the comparison
betweeh the coded digit or part at the address set by the
address setting means of the transmitted code and the coded
digit or part of the stored coded message at the subsequent
address. o 7

Suitably in the second mode of the controil means,'
respective coded digits or parts of the transmitted coded
message are written into said the memory means at respective
addresses set by the address setting means. In this mode,
the address setting means is controlled by the control pulse
generatihg means, the latter also being operative to cause a
device actuating signal to be written into the memory means
after receipt of the last coded digit or part of the
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In one preferred form, the coded message is a

coded multi-digit number and the stored coded message is a

stored coded number.

Brief [ iDL f the [ :

In order that the invention may be hore readily
undérstood and put into practical effect reference will now
"be made to the accompanying drawings which illustrate a
preferred embodiment of the invention and wherein:-

Fig. 1 illustrates the system of the +invention as

applied to the control of a door lock;

Fig. 2 is a circuit diagram of the transmitting unit
for the system of Fig. 1;

Fig. 3 is a circuit diagram of the receiver unit for
receipt of control signals from the transmitting unit;

Fig. 4 is a circuit diagram of the comparing and
actuating circuit of the system;

Fig. 5 is a timing diagram depicting the signals at
points A,B,C,E, and F of the circuit of Fig.4 in the
operational mode;

Fig. 6 is a timing diagram depicting the signals at
points I and H of the circuit of Fig. 4 when an
incorrect number is detected;

Fig. 7 is a timing diagram depicting the signal at data
terminal (D5) of the memory during the programming mode;

Fig. 8 is a circuit diagram of the preferred power
supply for the receiving and actuating circuit; and

Fig. 9 is a circuit diagram of a memory backup power

supply.
o f . out the I L
In the following description, the numerals and or
letters shown in brackets indicate particular terminals of
semi-conductor devices including integrated circuits used in
the circuits. Referring firstly to Fig. 1 there is
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illustrated a cbmmunication system 10 according to the
present invention adapted for the control of a door lock 11
which may,bé'assdciated with the door of any building such as
a dwelling and which includes a solenoid actuated Tock 1atch
12. The system 10 includes a hand held portable transmitting
unit 13 and a receiving and actuating unit 14 which is fitted
to the lock 11 and which is electrically connected to the
lock solenoid so as to actuate same upon receipt of a
predetermined coded signa]rfrom the transmitting unit 13.

The transmitting unit 13 includes a casing 15 which
supports a key pad 16 provided with respective keys 17,
bearing in-this instance the numerals 1 to 0 and which are
associated with respective switches which when actuated cause
the transmitting unit 13 to generate and transmit various
coded signals in accordance with selected keys 17 depressed.
The casing 15 also'supports a pair of infra-red 1ight
emitters 18 which are arranged to transmit an infra-red light
beam encoded inraqcordance with the code signal generated by
the particular'key'pad,input. If desired the casing 15 may
be provided with a key ring 19 so that conventional keys may
be connected thereto.

As shown in the circuit diagram of the transmitting

unit 13 of Fig. 2 the key pad switches 20 associated with the

) respective keys 17 are connected to a key pad scanner unit 21

in this instance an integrated circuit type UAA4000 which is
adapted to generate different digital codes in accordance

with the key pad switches 20 which are actuated by the
manually actuable keYs 17. The frequency of the pulse output -
of the scanner 21 and the pulse width of the pulses is
controlled by the adﬁustab1e'R—C circuit 22750 as to be
variable if desired. The digita} coded output from pin (2)

of the scanner 21 is émp11fied in the Dablingfon pair
amplifier cirguit 23 with this circuit driving the infra-red
Tight emitters 18 so that a modulated coded signal is



10

16

20

25

30

WO 90/06024 ’ PCT/AU89/00489

7

transmitted therefrom with each transmitted pulse comprising
a burst of modulation. »

The receiving circuit of the unit 14 as shown in
Fig. 3 includes an infra-red receiving diode 24 which is
adapted to receive the transmitted signal from the 1nfra-red
light emitters 18 of the transmitting unit 13 and this signal
when received is filtered in the R-C filter circuit 25,
amplified in the series transistor amplifier circuit 26 and
passed to a pair of Schmitt trigger inverters 27 where the
pulse signals are squared off. The signal output from the
Schmitt triggers 27 is demodulated in the diode R-C circuit
28 to produce an output signal in pulse code modulated form
to the comparator/actuator circuit of the unit 14.

The latter circuit as shown in Fig. 4 comprises a
decoder 29 in this case an integrated circuit type UAA40008
which is matched to the keypad scanner integrated circuit 21
of the transmitting unit 13 and which is tuned to the
frequency of the transmitting unit by means of the adjustable
R-C circuit 30. The output of the receiver circuit 14 is
applied to the input terminal (13) of the decoder 29 and also
to a Schmitt inverter 31 which controls a transistor switch
32, the collector of which is connected to output pin (9) of
the decoder 29, the pin (9) also being tied to the 12V supply
rail of the circuit through a resistor R7. This circuit
maintains the pin (9) "low" except in circumstances where a
valid signal is received at the input terminal (13) at which
stage the pin (9) is permitted to go "high".

The transistor switch 32 is also placed in series
with a further transistor switch 33 which is controlied
through a further Schmitt inverter 34 by the inverter 31 and
which is operative to 1imit current drain of the circuit by
ensuring that the decoder 29 is normally switched off and
only draws current when a valid signal is received at its
input pin (13). For this purpose, the connection point
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between theremittér of the transistor 32 and collector of the
transistor 33 is connected to the zero supply terminal (5) of
the decoder 29. o '

Thus in conditions of no signal input from the
receiving circuit, the output of the inverter 31 is h{gh
causing the transistor switch 32 to be turned ON and the pin
(9) 6f the decoder to be pulled 1ow. The high output from
the inverter 31 applied to the input of the inverter 34
results in a low output from this inverter causing the '
transistor switch 33 to be maintained in an OFF state so that
the decoder supply termina17(5).is high. When a valid signal
is received and app1ied'to the terminal (13) of the decoder
29, that signal Wi11 provide a low output from the inverter
31 causing the transistor switch 32 to be turned OFF thus
permitting the decoder pin (Q)Vto go high. The low output of
the inverter 31 results in a'high output of the inverter 34
so that the transistor switch 33 is turned ON thus pulling
its collector low so that the decoder pin'(S) is pulled to
zero voltage and the decoder 29 thus turned ON. The high
state of pin (9) and thus at point A which is connected

_through resistor (R8) to pin (9) will remain as long as the

finger of the user is maintained on one of the keypad keys

17.

The decoder 29 converts the incoming signal at
terminal (13) into decimal form and this decimal signal is
converted into binary form by a binary converter 35 which in
this instance is an integfated circuit type 74HC147. The =
output from the binary converter 35 is in binary coded form
on the four butput lines 36 which are connected to one set of
inputs terminals (11,1,9,14) of a'comparator 37 1in this
instance a type 74C85. The other set of comparator input
terminals (10,7;2,15) are connected to data output terminals
(D1-D4) of a memory 38 in this .case a type 6816 2K x 8 bit
CMOS integrated circuit which stores the coded number, the
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input of which into the keypad 16 will result in actuation of
the lock solenoid. Respective resistors R1, R2, R3 and R4
are connected across the corresponding input terminals of the
comparator 37 for a purpose which will hereinafter become
apparent. The coded number stored in the memory 38 ié
applied via the data output terminals (Di-D4) to the
comparator inputs (10,7,2,15) under the control of a control
circuit 39 and counter 40 which is connected to the address
terminals (AO-A4) of the memory 38.

The control circuit 39 derives a control signal
from the point A where as stated above a signal occurs at any
time when a valid signal is applied to decoder terminal (13)
and for as long as one of the transmitter key pad keys 17
remains depressed. This point A is connected to a Schmitt
inverter 41 which is connected through a R-C timing circuit
42 to a further inverter 43 which is in series with two
further identical inverter/R-C circuits 44 and 45. A further
similar inverter/R-C circuit 46 is connected to the output of
the inverter 41, the circuit 46 being connected to the clock
terminal (CLK) of the counter 40 and providing at point B a
pulse for incrementing or clocking the counter 40. As shown
also, the outputs of the inverter 43 at point C and circuit
45 at point E are interconnected through a connecting line 47
so as to provide at the point F a control signal comprising
the summation of the signals at points C and E. The R-C
circuits of each inverter circuit 42, 44, 45 and 46 determine
the length of the puise signal as well as the time delay
between the pulses at points B, C, and E as described more
clearly below.

The point F is connected to the two inputs of a
NAND gate 48 which has its output connected to the chip
select terminal (S) of the memory 38 for causing the
application of the stored digits in the memory to the data
output terminals (D1-D4) of the memory 38. The point F is
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~also connected to one of the inputs of a further NAND gate 49
- which is connected to the write terminal (W) of the memory

38. The other terminal of the gate 49 ‘is connected to a
manually actuable switch 50 cdnnected to a positivérrai1 the
switch 50 being used for programm1ng the memory 38 1in the
manner descr1bed below.

' 7 A further line 51 connects the output of the
inverter circuit 45 at point E, to the output of the
compa?ator 37 at poini I which through further series Schmitt
inverter R-C circuits 52 and 53 and Schmitt inverter 54 is
connected to the reset terminal (MR) of the counter 40. The
R-C circuit R20/C10 6f the circuit 52 filters out any spikes
or other spurious signals at the point I whilst the circuit
R31/C16 lengthens the reset pulse to be appliied via the
inverter 54 the reset terminal (MR) of the counter 40 so that
the reset pulse is longer than the clock pulse provided at B.

A further clock reset line 55 is connected from the
output of the inverter 41 to the input of a further Schmitt '
inverter 56, the output of which is also connected to the
input of the inverter 54. The R-C circuit R16/C7 across the
input of the inverter 56 is arranged so that for no signal
input to the'decoder'zs,'the capacitor C7 1is charged up to
hold through the inverters 54 and 56 the master reset

~terminal (MR) of the counter 40 high and thus the counter 40

reset. When a signal is received however, the output of the
inverter 41 goes low so that the capacitor C7 discharges thus
causing the reset signal to be removed thereby permitting thé
counter 40 to count. .At the end of signal transmission, the
capacitor C7 will again charge up to reset the counter 40.

The time constant of the R16/C7 circuit is chosen so that if
excessive delay occurs before entering respective numbers of -
the code 1nto the keypad, the capacitor C7 will charge up to
reset the counter so as to necessitate recommencement of the
code input. This time constant in the present embodiment 1is
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2.2 seconds however, this time may be varied simply by
changing the capacitance of the capacitor C7 or resistance of
the resistor R16. '

A further data output terminal (D5) of the memory
38 is connected to one input of a NAND gate 57 and the'memory
38 is programmed in the manner described be]oh to give a Tow
outpht at terminal (D5) for all numbers of the code punched
into the keypad 16 other than the final number so that the
final number of. the code can be sensed to cause lock solenoid
actuation. The other input of the NAND gate 57 is connected
to the output E of the inverter circuit 45. The output of
the gate 57 is connected to the input of a Schmitt inverter
58 across which is connected a series R/C circuit, R24/C11
which determines the opening time of the lock solenocid. The
output of the inverter 58 is connected to the base of a
Darlington pair drive transistor 59 which has its collector
circuit connected to the lock solenoid. A further NAND gate
60 has its inputs paralleied and connected to the clock
terminal (CLK) of the counter 40 and its output connected to
the memory data output terminal (D5) so that the latter is
tied to the clock input. A diode D33 is connected between
the input of the inverter 58 and the switch 50 so as to
prevent solenoid actuation in the program mode.

In use and assuming that a coded multi digit number
to actuate the lock solenoid is stored in the memory 38,
actuation of one of the transmitter keypad keys 17 will cause
a corresponding digital coded signal to be generated and
transmitted from the infra-red 1ight emitters 18. If the
emitters 18 are directed towards the sensing infra-red diode
24 of the receiving unit 14, the emitted signal will be
sensed, amplified, squared off and demodulated in the circuit
of Fig. 2 as described above before passing to the terminal
(13) of the decoder 29. At the same time, this "high" signal
will be applied to the inverter 31 to cause the transistor 32
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to be switched off thus permitting the terminal (9) of the
decoder to go high. The transistor 33 is also turned on via
the inverter 34 thus pulling the terminal (5) to earth so |
that current is supplied to the decoder 29. The decoder 29
will thus function to convert the coded input signal at
terminal (13) into decimal form. The decimal form of the
signal is converted into binary form by the converter 35
which applies same to the input terminals (11,1,9,14) of the
compa}ator 37 through the lines 36.

As shown in the timing diagram of Fig. 5, the
signal appéaring at A consequent upon signal input at
consequent upon signal input at terminal 13 will comprise a
long pulse of a duration corresponding substantially to the
time thatrthe selected transmitter keypad key 16 is
maintained depressed. The signal appéaring at points B and C
will commence at the same time however the length of the
pulse at C will be shorter than that at B due to the
differing time constants of the R-C networks of the
respective inverter circuits 42 and 46. In each case a "low:
signal at the output of the respective inverters of the
circuits 42 and 46 permits the series capacitors C3 and CN 1in
the R-C circuits to charge up at a rate depending upon their
capacitance and the resistor of their associated resistors.
R10 and R11. 1In this case, the capacitors C3 and CN have the
same capacitance, however, the resistor Ri1 associated with
the inverter circuit 46 has a higher resistance than that of
the resistor Ri0 of the circuit 42 so that the capacitor C 3
takes a 1ongér time to charge than the capacitor CN. When,
however, the respective capacitors have charged up, the
inputs to the inverters go "high" and the output of the
inverter circuits 43 and 46 at B and C respectivé]y will go
"low" thus terminating the output pulses from the respective
inverter circuits 42 and 46.

The pulse output at point C is applied to the two

k7
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further R-C inverter circuits 44 and 45 which function in a
manner similar to the above to provide a delayed pulse output
at the point E as shown in Fig. 5. As stated above, the
pulse outputs at the points C and E are summed through the
connecting line 47 to provide a double pulse signal at point
F. As shown, however, the timing is such that the pulse at
point B terminates in the time span between the pulses
appearing at point F. Furthermore the trailing edge of the
pulse at B causes clocking of the counter 40 when its master
reset terminal (MR) is low to change the address of the
memory 38.

The first pulse at the point F causes through the
NAND gate 48 the first coded number stored in the memory 38
at the first address initiéﬁ1y set by the address counter 40
to be applied via the data output lines (D1-D4) to the other
inputs (10,7,2,15) of the comparator 37 and if the coded
numbers at the respective comparator inputs match, the
comparator 37 provides a high output at point I. Between the
next pulse at terminal F, the counter 40 is clocked by the
trailing edge of the pulse at point B to set the next address
of the memory 38 and the next pulse of the pair of pulses at
terminal F causes the coded number at that address to be
applied to the terminals (D1-D4) and thus to the comparator
37. This coded number, however, will not normally match the
coded number applied to the other inputs of the comparator 37
via the decoder 29 unless the first and second numbers of the
code are the same. If the numbers are not the same, the
output of the comparator 37 at point I_will try to go Tow.
HoweveF; at the same time, the line 51 applies the pulse
signal at E to the point I so that point I will be prevented
from going low. Thus in effect, the comparison provided by
the comparator 37 is suppressed. This will also occur if it
happens that the second number is the same as the first with
the signal at E overriding the comparison. Appearance of a
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"high" at I will maintain through the respective inverter
circuits 52, 53 and 54 the reset terminal (MR) of the counter
40 "low" so that the counter 40 can continue to count
upwardly and change the addresses of the memory 38 upon
receipt of clock signals from the point B. .

This procedure cont1nues for each number keyed into
the keypad up to the last number. For the last number keyed
1nto the key pad the first pulse of the pair of pulses at
point F will cause comparison between the numbers as above.
The next clock pulse at B will cause the counter 40 to set
the next address which comprises the address after the
address of the final number of the code. The next pulse of
the pair at F will cause the memory 38 to apply a high output
at the terminal D5. This high is applied to the NAND gate 57
and at the same time, the high at point E is applied to the
gate 57 so that a Tow output appears at the output of the
gate 57. This low causes the previously charged capacitor
Ci1 to discharge so'thet the output of the inverter 58 will
go high and the Darlington pair transistor 59 to switch on
and thus cause actuation of the so1ehoid and the lock to

. open. After the key 17 corresponding to the last number of

the code is released, the pin (9) of the decoder 28 will
again go low as no signal is at the input terminal (13).
This low causes through the inverter 41, line 55, and
inverters 56 and 54, a high to be applied to the master reset
(MR) terminal of the counter 40 so that the counter is reset
to the first address of the memory 38. -
In the event that an {ncorrect_number is keyed into
the transmitter key pad, the comparator 37 at the first puilse
of the pulse pair at point F will provide a low output at
point I due to incorrect comparison between the stored number
and the keyed in number. In this case, however, the output at
I is not suppressed as no signal is app11ed_at this time
through the line 51 from the point E as will be apparent from
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the timing diagram of Fig. 5. This low signal will cause at
the reset terminal (MR) of the counter 40 via the inverters
52, 53 and 54, a high signal so that the counter 40 will be
reset and the address of the memory 38 to be changed back to
the original set address necessitating recommencement of the
correct code input. If as stated above, the keys are not
pressed in the correct sequence and within a certain time
between key depressions, the R/C circuit R16/C7 will ailso
reset the counter 40.

Where it is desired to reprogram the memory 38 with
a different coded number or multi-digit coded number, the
program switch 50 which is preferably key actuated is
operated to apply a high to one of the terminals of the
inverter 49 which is connected to the memory write line (W).
The numbers of the code are then simply keyed into the
transmitter keypad 16 sequentially whilst the transmitter is
directed towards the infra-red receiving diode 24. Each key
of the keypad which is depressed corresponding to a
particular number will result in a corresponding digital
coded signal to be transmitted by the transmitter, received
by the receiving unit and applied to the decoder 29 and via
the converter 35, the resistors, Rt to R4, which are
connected across corresponding pairs of input terminais of
the comparator 37 so as to bypass same, to the data terminals
(D1-D4) of the memory 38. As with the operational mode,
pairs of pulses are generated at the point F with the first
pulse causing a low to appear at the select terminal (S) and
write terminal (W) of the memory 38 and the coded number
appearing at the data terminals (D1-D4) to be read into the
memory 38 at the first address set by the counter 40. The
trailing edge of the pulse at point B will then clock the
counter 40 so as to cause the address of the memory to be
changed. The second pulse of the pair at point F then causes
the preceding number to be written into the next address as
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set by the cdunter 40. For the next keypad input, the
address stays the séme and the previously written in number
is overwritten by the number keyed into the keypad and
appearing at the data terminals (D1-D4) of the memory 38.
The above procedure is continued for each number or digit of
the code. . - '
' At the same time, the respective pulses of each
pulse pair appearing at the point F cause corresponding lows
and h%ghs to be written into the data output terminal (D5).
As will be apparent from the timing diagram of Figs. 6'and 8,
the first pulse at F applied to the write terminal (W) causes
the signal at terminal (D5) to be written into the first
address in the memory 38, this signal being an inverse of the
clock puise at B inverted by the inverter 60. The trailing
edge of the pu1se at B clocks the counter 40 to the next
address and the next pulse at F causes the signal at (D5)
which is now a high being an inverse of the signal at B to be
written into that next address. The first pulse of the next
pair at F again causes the (low) signal at terminal D5 to be
written into the previousiy set address overwriting the high
written in by the last pulse of the previous pair. This
procedure cohtinues'so that a series of lows are written into
the address for (D5) excebt for the last set of F pulses
corresponding'to the last number in the code where the last
pulse of the pair'maihtains a high in the last address plius
one. 7 | 7
Referring nOW’to_Fig. 8 there is illustrated a"»
power supply 61 for the receiving/actuating unit and lock
actuating so1enoid.' The supply 61 includes a lead acid
battery 62 and charging circuit 63 including a bridge
rectifier 64 and a silicon controlled rectifier (SCR) 65
which has its anode/cathode terminaTS arranged in series with

- the battery 62 with -its gate receiving a fixed bias through

the biasing circuit 66 comprising the diode D28, resistor
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R25, zener diode ZD1 and diode D29 which are connected across
the rectifier 64. A current limiting resistor R26 is
arranged in parallel across the anode and cathode of the
rectifier 65. 1In normal conditions, the circuit acts as a
trickle charger of the battery 62 via the resistor R26 with
the SCR 65 turned off due to the fact that the gate terminal
of ﬁhe SCR 65 is maintained high by the biasing circuit 66.
If the voltage of the battery 62 falls due to loss of charge,
the pbtentia1 difference between the gate and cathode of the
SCR 65 will fall until the SCR 65 is switched on so that full
current is applied from the rectifier 64 to the battery 62 to
allow rapid charging thereof and the resistor R26 is
bypassed. When the battery 62 is again charged up, the
potential difference between the gate and cathode of the SCR
65 falls so that the SCR 65 will again be switched off and
trickle charging through the resistor R26 recommenced.

As shown, the supply 61 supplies 12 volts to the
solenoid as well as to the receiving circuit 14 where
required and a voltage regulator 67 also supplies a regulated
5 volts to the circuit 14. Alternatively, the regulator 67
may be replaced by a resistor/zener diode to reduce current
drain of the circuit.

Fig. 9 is a circuit diagram of a backup power
supply 68 for the memory 38 which provides supply to the
memory 38 so that the coded number in the memory is retained
in the event of loss of power. In this arrangement, the pins
(22,23,1,2,3,12,19, and 20) of the memory 38 are connected to
the collector of a transistor switch 69 which is also
connected via a capacitor C15 to the 5 volt power supply
rail. The base of this transistor is also connected to the
volt rail via a resistor R28 and indicating light emitting
diodes (LED1, LED2). 1In normal operating conditions, the
transistor 68 is turned on via the resistor (R28) so that the
capacitor (C15) becomes fully charged and the connected zero
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pins pulled to 0 volts. In the event of loss of power for
example where the battery 62 is removed, the transistorrss is
turned off as bias is removed form the base'circdit. The
charge on the capacitor is available to pull the normally
zero pins of the memory 38 below 0 volts so that the memory
38 will receive supply for a time until the capacitor C15
discharges thereby ensuring that the coded number remains
stored in memory 38. '

. wWhilst the remote actuating system of the invention
is particulariy suited to’uée for the remote actuation of
locks, for example vehicle locks, or househo]drlocks it may -
also be readily appliied to use with window locks, gates or
any other remote controlied device. For example, the system
may be used to control the solenoid or solienoids of a
security lighting syétém or alternatively be used for the
remote control of é]ectronic equipment such as computers,
video recorder, or teievisionS’by,on1y a11owing access
thereto upon insertion of the particular code into the
keyboard. The system of the invention may be readily applied
to electronic funds transfer syste&é with maximum security or
to other systems which require insertion of a personal code
to enable operation of a device such as a funds withdrawal
device such as those associated with banks.

Whilst the above system uses as a transmission
media, infra-red waves, it will be readi1y apparent that
other forms éf.transmission media may be employed such as
micro-waves or ultrasonics.

When applied to a locking system for doors of a
dwelling or building, the receiver and actuating unit may be
mounted within a door adjacent to the 1ock'or alternatively,
the receiver may be mounted in a fixed position adjacent the
door lock or striker plate and hard wired to the actuating
unit which may be disposed adjacent the lock solenoid. The
system of course may also be applied to striker lock devices
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and in this arrangement, the receiver and actuating unit may
be mounted in a wall adjacent to the striker plate.

whilst the system described above uses transmitted
and stored message comprising a series of numbers, it will be
readily apparent that the message may comprise a series of
letters which for example may form words or any other indicia
which may be represented on the keypad.
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CLAIMS

1. A communication system including transmitting means for
transmitting a message in coded form and receiving means for
receiving said transmitted coded message, said receiving
means including memory means for storing a coded message,
said receiving means being'operati?e in a first mode to '
,proVide a first output when'séid transmitted coded méssage
agrees with said coded message stored in said memory means
and wherein said receiving means in a second mode is adapted
to receive said transmitted'coded message and reprogram said
memory means with a coded message corresponding to said
transmitted coded meSsage whereby to permit variation of the
transmitted coded message required to provide said first
output from said receiving means.

2. A system according to claim 1 wherein said transmitting
means includes signal generating means and a plurality of
switch means corresbonding to respective parts of said coded
message to be transmitted and wherein actuation of respective
said switch means causes said signal generating means to
generate a coded signal corresponding to a part of said coded
message. '

3. A system according to claim 2 wherein said transmitting
means includes infra-red light emitting means for emitting an
infra-red light signai éorresponding to said coded signa1
generated by said signalrgenerating means and wherein said
receiving means-inc1ddes infra-red 1ight detecting mean for
receiving said emitted infra-red 1ight signal.

4, A system according to claim 1 wherein said receiving
means in said second mode includes means for identifying the
last part of said transmitted coded message and for
generating said first output upon agreement between said last
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parts of said transmitted coded message and stored coded

message.

5. A system according to claim 4 wherein said identifying
means comprises said memory means, said memory means
providing said first output subsequent to correct comparison
between said last parts of said messages.

6. A'system according to claim 1 and including comparator
means for comparing respective parts of said stored coded
message in turn with the corresponding parts of said
transmitted coded message in said first mode of said

receiving means.

7. A system according to claim & wherein said receiving
means includes means for preventing continued comparison
between said parts of said transmitted coded message and
stored coded message in the event of no agreement between the
previously compared parts of said messages.

8. A system according to claim 7 wherein said receiving
means includes control pulse generating means for generating -
control pulses upon receipt of said transmitted coded
‘message, said control pulses causing the parts of said stored
coded message at respective addresses in said memory means to
be applied to said comparator means for comparison with
corresponding parts of said transmitted coded message.

9. A system according to claim 8 wherein said memory means
includes a plurality of addresses at which respective parts
of said stored coded message are stored and there being
provided address setting means associated with said memory
means, said address setting means being responsive to said
control pulse generating means to change the address of said
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memory means.

10. A system according to claim 9 wherein said control pulse
generating means includes means for generating respective
first pulses upon receipt of respective parts of said"
- transmitted coded message by said receiving means, said first
 pulses causing said address setting means to change the
;addresg of said memory means.

11. A system according to claim 10 wherein said control

" pulse generating means is further operative to generate
respective pairs of pulses upon receipt of respective parts
of said transmitted coded message by said receiving means,
said pairs of pulses being operative to apply respective
parts of said stored coded message at respective addresses as
set by said address setting means to said comparator means.

12. A system according to claim 11 wherein said respective
first pulses occur between said pulses of said respective
pairs of pulses whereby the leading puise ofrsaid pair is
operative to apply the message part at an address set by said
address setting means to said comparator means and wherein
‘the trailing pulse of said pair causes the message part at
the subsequent address of said memory set by said address
setting means consequent upon receipt of a said first pulse
to be ahplied to said comparator means and wherein means are
provided to override the comparison between said part ofrsaid'
transmitted coded message and the part of said stored coded
message at said subsequent address.

13.' A systeh according to claim 9 wherein in said second
mode of said receiving means, respective parts of said
transmitted coded message are written into said memory means
at respective addresses set by said address setting means.
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14. A system according to claim 13 wherein said address
setting means is controlled by said control pulse generating
means to set the addresses of said memory means for
respective said parts of said transmitted coded message, said
control pulse generating means further being‘operative to
cauée an output message to be written into said memory means
after receipt of the last part of the transmitted coded
message, said output message comprising said first output.

15. A system according to claim 1 wherein said receiving
means is connected to a device to be actuated and wherein
said device is actuated when said first output is generated
by said receiving means consequent upon agreement between
said transmitted coded message and stored coded message.

16. A system according to claim 15 wherein said device
comprises a solenoid actuated lock and wherein said first
output is operative to cause actuation of said lock solenoid.

17. A system according to claim 1 wherein said message
comprises a multi-digit number and wherein said parts of said
message comprise digits of said multi-digit number.
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