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PROGRAMMABLE ELECTRIC LOCKING SYSTEM 

The present invention pertains to locking systems, 
and more particularly, to an electrically actuated lock 
that is activated upon the receipt of a predetermined 
code. ' 

Many schemes have been suggested in the prior art 
for electrically activating a door latch, including sev 
eral schemes wherein a predetermined code must be 
entered into the system by an operator before the latch 
mechanism becomes energized. These prior art systems 
usually incorporate a relatively complex keying or 
switching system calling for the manipulation of numer 
ous switches or dials. The complexity of these prior‘art 
systems usually militates against their use for residen 
tial environments; further, the shortcomings of these 
systems has also effectively precluded ‘their use in ve 
hicular applications. 
The use of a predetermined code for electrical opera 

tion of a door lock presents signi?cant bene?ts in addi 
tion to the obvious ones concerning the loss of keys 
from ordinary locks or the possible‘interchangeability 
of keys or the existence of master keys. These unex 
pected advantages, particularly in vehicular applica 
tions, results from the availability of a parameter other 
than a code as a requirementfor the energization of the 
locking system of the present invention. This additional 
parameter, namely time, presents a certain require 
mentof co-ordination and a skill on the part of the op 
erator to effectuate a door unlocking. The complexity 
or difficulty of this time requirement may easily be ad 
justed and the vehicular applications may be set ‘to pre 
clude entry to the vehicle to. even the owner thereof if 
his condition is such that he is incapable of sufficient 
co-ordination to safely drive the vehicle. This latter fea 
ture may be of substantial signi?cance in preventing 
persons under the in?uence of alcohol or drugs ‘from 
gaining access to their vehicles during such periods of 
in?uence; the system also insures that the door is 
locked upon each closure. 

- It is therefore an object of the present invention to 
provide an- inexpensive and ‘rugged electric locking sys 
tem requiring. the use of a code for unlocking. 

It is another object of the ,‘present invention to pro 
vide an inexpensive and rugged electric locking system 
requiring the use of a code for unlocking, and wherein 
the code is entered serially into the system by the oper 
ator. . i 

It is still another object of the present invention to 
:provide a programmable electric locking system‘ 
wherein the codemust be entered in a prescribed timed 
sequence. ' _ . 

It is a further object of the present invention to pro 
vide a programmable eletric locking ‘system wherein 
‘the code for unlocking may ~be changed. 
These and other advantages ‘of ‘the present invention 

will become apparent to those skilled ‘in the art as the 
description thereof proceeds. 
Thepresent invention may be-described by reference 

‘to the accompanying drawings, in which: 
FIG. I is a schematic illustration, partially broken 

away, showing the placement of the system in a vehicu~ 
lar door. 
FIG. 2 is a schematic diagram of the locking system 

of the present invention, 
Referring now to FIG. 1, a vehicle is schematically 

illustrated at 16 and includes a door 111 having a con 
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2 
ventional door handle 12. The door may include the 
usual mechanical latch operated by the handle 12. An 
electrically operated latch 13 is shown schematically 
and is operated in a conventional solenoid manner 
through the use of a solenoid coil 14. A switch 15 in the 
form of a pushbutton is provided while the switch 15 is 
also illuminated; the light (not shown) for backlighting 
the switch 15 serves as the timing light, as will be ex 
plained more fully hereinafter. 
Referring now to FIG. 2, the system of the present in 

vention incorporates a timer 20 including a potentiom 
eter 22 that may be used for varying the frequency of 
the timing signals generated by the timer 20. The timer 
may be constructed by any of several well known tech 
niques or circuits and is simply a free running oscillator 
having an adjustable oscillation frequency. A typical 
timer that can be used is manufactured and sold by Sig‘ 
netics and is designated as their 555 timer. 
The timing signals generated by the timer 20 are ap 

plied to a cycle counter 24 which receives and counts 
the timing signals and generates a cycle signal in re 
sponse to each successive predetermined number of 
timing signals. Circuits that may be used in the cycle 
counter are numerous and may take the form of a stan 
dard circuit chip known as a 7493 chip. Theresulting 
cycle signals are of a duration and frequency depending 
on the adjustment to potentiometer 22 and thus-the fre 
quency of oscillation of the timer 20. In the embodi 
ment chosen for illustration, it has been found that a 
cycle signal duration of two ‘seconds with a two-second 
interval between cycle signals is appropriate. A cycle 
signal from thecounter 24 is applied to a memory regis 
ter 26 and enables each of the ten memory cells 1 — 10. 
As the ‘cycle counter counts from 1 to 10, the memory 
register 26 is therefore enabled for ten cycle periods; 
during each of these enabling times, succeeding mem 
ory cells ‘1 - 10 are made available for the storage of a 
binary one or a binary zero. 

A switch 30, when closed, applies a ‘binary one to'the 
memory register ‘through gates 31, 32, and 33 con-' 
nected to form a latch. Initial closure of the switch 30 
applies a signal through gates 34 and 35 connected as 
a monostable multivibrator to the cycle counter 24 to 
initiate the counting cycle; upon completion of count 
ing to eleven, the cycle counter is automatically reset 
vthrough the application of the signal CCI] from the 
cycle counter through the gate 38 and back to the cycle 
counter 24. The ‘initial-closure of the switch 30 there 
fore starts the cycle counter and, as explained previ~ 
ously, enables the memory register for successive peri 
ods.‘ Subsequent closure of the switch 30 during any 
one of these timing periods will result in the insertion 
of a binary one in a memory cell of the memory regis 
ter. If the switch 30 is left in its open position during 
one of ‘the cycle times, a binary zero is stored in the 
memory cell. The ‘memory register is a typical shift reg 
ister vmemory circuit readily available in a variety of 
forms; atypical register suitable for use as a memory 
register 26 is known as Signetics 8273, serial in, parallel 
out, 10 bit register. 
The cycle signals from the cycle counter 24 are also 

applied to a timing light 40 which may take the ‘form of 
. a simple neon lamp positioned within the switch 30 to 

65 backlight the pushbutton 15 (FIG. 1) forming the 
switch. ‘However, an alternate timing light arrangement 
has vbeen chosen for illustration in FIG. 2. The ‘timing 
light 40 comprises a seven segment numerical :display 
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41 connected to receive appropriate display signals 
from a display decoder and driver 42. The decoder 42 
and display 41 are commonly packaged as a unit and 
are available from numerous manufacturers. With the 
timing light 40 of the type shown in the embodiment in 
FIG. 2, the light will not only provide a visual indication 
to the operator when the memory register has been en 
abled and the switch 30 is to be closed if a binary one 
is to be inserted in the register, but will also provide an 
indication to the operator of the code digit position 
which is presently being entered in the memory regis 
ter. 

Upon completion of ten cycle signal counts, a count 
completion signal CC 10 is generated by the- cycle 
counter and is applied to gates 45 and 46. The contents 
of each of the memory cells 1 — 10 are applied to invert 
ers 51 - 60. The outputs of the respective inverters are 
bypassed and the inverted contents of each of the mem 
ory cells 1 ~ 10 as well as the uninverted contents 
thereof are presented .to switches 61 ->- 70. These 
switches may be positioned to connect either the con 
tents of the respective memory cells or the inverted 
contents of the respective memory cells to logic gate 
75. Thus, the embodiment shown, if the contents of the 
mremoryycells 1 - 10 correspond tothe binary number 
1111100011, an output from the gate 75 will be gener 
ated.v This output is inverted in inverter 76 and applied 
to the gate 45 while the uninverted output is applied to 
the gate 46. Each of the gates 45 and'46 has been en 
abled‘by the cycle counter signal CC10. 

‘ In the embodiment chosen for illustration, a signal 
from the 'gate 75. indicating that the binary contents of 
the memory cells 1 - l0 correspond with that selected 
in the switches 61 - 70 will result in an unlocking signal 
from the gate 45 applied to the terminal 77. If desired, 
a logic level or signal ‘from the logic gate 75 indicating 
a code in the memory register not corresponding to the 
setting of the switches 71 - 70 will result in the genera 
tion of an alarm signal from the gate 46 to the terminal 
78. ' ‘ ~ ( 

The inverters and logic gates shown in FIG. 2 may 
take the form of any of several well known and com 

4 
terminal 77 which will result in energization of the sole 
noid winding 14 and retraction of the latch 13 (FIG. 1) 
and 14 (FIG. 1). lf the contents of the memory cells 1 
_- 10 do not correspond to the setting of the switches 61 

' — 70 at the cycle counter signal CC10, then an alarm 
signal is provided at terminal 78. A cycle counter then 
counts to eleven and generates the signal CCl 1, which 
then resets the cycle counter and the system is available 
to repeat the operation. 
The signals available at terminals 77 and 78 may be 

utilized in any conventional manner to operate the 
door latch or door alarm. As used herein, the term 
“latch” includes other structure that is sometimes used 
to accomplish the function of the latch, such as a 
break-open cavity or recess used in connection with a 
fixed latch. The alarm signal may be connected to 
sound the vehicle horn or, in residential applications, 
the alarm may simply be the door bell. Since the signals 

' available at terminals 77 and 78 are basically logic lev 
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els, it will be obvious to those skilled in the art that in 
tervening circuitry may be necessary, depending on the 
power source available (i.e., 115 V. a-c or 12 V. d-c), 
to obtain sufficient power to drive the latch mechanism 
or the alarm. . 

bined into a single timing means if the free running os 
cillator comprising the timer is chosen so that the frej. 
quency of the signals produced thereby is low enough 
to permit the switch 30 to be operated in the normal re 
action time of the ‘operator. In the event that'the cycle 
counter is eliminated by using such a timing means", the 
signals CC10 and CCll can be dispensed with and the 
equivalent logic signals derived directly from the mem 
ory register 26. The timing light can then' derivea tim 
ing signal either from the timing means or directly from 
the memory register as the latter is cycled'by the timing 
signal. ' ' ’ ' 

The utilization of a timing means, coupled with the 
timing light, to indicate to the operator when to‘acti 
vate the switch 30 provides a serial in, parallel out, 
logic system for entering a code to unlock a door; fur 

' .ther, the‘ superimposition of the timing requirements on 
mercially available logic circuits or-circuit chips. For ‘ 
example, logic gates31, 32, 34, 35, 38, 45, 46, and 75 
are of the well known 7400'series commercially avail-' 
able frompnumerous manufacturers, including Texas 
Instruments. I v I Y ' , I 

The operation of the system of the present invention 
may now be described. The operator‘whodesires to 
open the door 11 of the vehicle shown in FIG. 1 at 16 
initially depresses'the backlighted switch 15 which cor 
responds to the switch 30 in FIG. '2. This initial closure 
of the-switch 30 results in theinitiation of a countdown 
by the cycle counter 24 ‘and results in the illumination 
of the timing .light 40. Thetimirig light thereafter suc 
cessively is energized and de-energized, remaining en 
ergized for a predetermined period such as 2 seconds. 
During this two-second period of energization of the 
timing light, the memory register 26 has been enabled 
and subsequent closure of the switch 30 during this en 
abling time period will result in the insertion ofa binary 
one in the correspondingv memory'cell in the memory 
register 26. When they cycle counter has completed a 
count of ten, the cycle counter signal CC10 will enable 

45 

gates 45 and 46. lf'the contents of the memory cells 1 . 
— 10 correspond to the setting of the switches 61 - 70,“ 
a vdoor opening or unlocking signal ‘will be available at 

the code to be entered into the system requires a prede 
termined minimum co-ordination on the part of the op 
erator. , - _ - I 

I claim: , ‘ " ‘ ‘ ‘ ‘ 

1. A programmable electric locking system includingv 
an electrically operated door latch, comprising:' a 
switch; a timing light visible to an operator of said 
switch; timing means for generating timing signals; a 
memory register connected to receive said timing sig 
nals for storingv a binary one or a binary zero during‘ 
each succeeding timing’ signal; means connecting said 
switch to said memory register forentering binary ones 
or binaryyzeros during each timing signal; means con 
necting said timing signal to said timing light for ener 
gizing said light to indicate to an operator when said 
switch may be operated to enter binary onesor binary 
zeros in said memory register; a decoding circuit con 
nected to said memory register and responsive to a pre 
determined combination of binary ones or binary zeros 
stored'in said memory register'for generating an’ uné 
locking signal for energizing said electrically operated 
door-“latch.v _ _ -' ‘ 

2. A programmable electric locking system including 
an electrically operated .door latch comprising: a ' 
switch; a‘ timing light visible to an operator of said 

The cycle counter 24 and the timer 20 ‘may be com-. 
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switch; timing means for generating timing signals; a 
cycle counter connected to receive said timing signals 
and to generate a cycle signal in response to each suc 
cessive predetermined number of timing signals; a 
memory register connected to receive said cycle signals 
for storing a binary one or a binary zero during each 
succeeding cycle signal; means connecting said switch 
to said memory register for entering binary ones or bi 
nary zeros during each cycle signal; means connecting 
said cycle signal to said timing light for energizing said 
light to indicate to an operator when said switch may 
be operated to enter binary ones or binary zeros in said 
memory register; a decoding circuit connected to said 
memory register and responsive to a predetermined 
combination of binary ones and binary zeros stored in 
said memory register for generating an unlocking signal 
for energizing said electrically operated door latch. 

3. The combination set forth in claim 2, wherein said 
memory register includes a, plurality of memory cells, 
each for storing, when enabled, a binary one or a binary 
zero and wherein each succeeding cycle signal received 
by said memory register enables said memory cells. 

4. The combination set forth in claim 3, wherein ‘said 
memory register is a serial in, parallel out, binary regis 
ter for serially receiving binary information for storage 
therein and for providing said stored binary informa‘ 
tion in parallel. ‘ 

5. The combination set forth in claim 3, wherein said 
timing light'includes an indicator for numerically indi 
cating the code digit position then being encoded by 
said switch. 

6. A programmable electric locking system including 
an electrically operated door latch, comprising: a 
switch; a timing light visible to an operator of said 
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switch; a free running oscillator having an adjustable 
frequency of oscillation for generating timing signals; a 
cycle counter connected to receive said timing signals 
and to generate a cycle signal in response to each suc~ 
cessive predetermined number of timing signals, said 
cycle counter connected to said switch and responsive 
to an initial closure of said switch to initiate counting 
of said timing signals and generation of said cycle sig 
nals by said cycle counter; a memory register con~ 
nected to receive said cycle signals and having a plural 
ity of memory cells, each for storing, when enabled, a 
binary one or a binary zero, each succeeding cycle sig 
nal received by said memory register enabling said 
memory cells; means connecting said switch to said 
memory register for entering binary ones or binary 
zeros in said memory cells when said cells are enabled; 
means connecting said cycle counter to said timing 
light for energizing said light when said counter gener 
ates cycle signals to indicate to an operator when said 
memory cells are being enabled; a decoding circuit 
connected to said memory register and responsive to a 
predetermined combination of binary ones and binary 
zeros stored in said memory cells for generating an un 
locking signal. 

7. The combination set forth in claim 6, wherein said 
decoding circuit includes an inverter connected to each 
of said memory cells for inverting the binary contents 
thereof and wherein said decoding circuit includes a 
plurality of switches, each corresponding to a different 
one'of said memory cells, each of said switches posi 

' tionable to connect the contents of the corresponding 

35 

40 

45 

50 

55 

60 

65 

memory cell or the inverse of the contents of the corre 
sponding memory cell to a logic gate. 

' 4i * * 1 ‘I 


