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ELECTRONIC LOCK ARRANGEMENT HAVING 
PARALLEL CODED INPUT 

DESCRIPTION OF INVENTION 

The present invention relates to code locks and especially 
electronic code locks with very simple and suitable structure 
and high security against forcing. 

Different types of code locks are previously known but they 
‘have all been rather complicated and in lack of the desired 
security. One type uses electro-mechanical step selectors with 
step-wise feeding in accordance with a predetermined set 
code, but this means the presence of a number of movable 
parts, the operations of which can be acoustically localized, 
thus simplifying a forcing thereof. They are also rather lum 
bering and not very well suited for automized manufacturing. 

, Relay chains with mechanical relays have also been sug 
gested for the same or similar purposes, where the relays are 
to be actuated in a certain order for obtaining the desired 
result. A change of code setting will in this'case be rather com 
plicated as will be a neutralizing of the whole arrangement in 
connection with wrong handling. 

Still another type of electronic code locks is previously 
known in principle including a number of code steps, which 
are serially actuated one after the other according to a 
predetermined code and where the last step when activated 
generates the control voltage which actuates the lock circuit 
and releases the lock. 
The invention will now be more closely described in con 

nection with the accompanying drawings, which illustrate a 
practical embodiment of the invention and where 

1 FIG. 1 illustrates the principle design of the invention and 
FIGS. 2a and 2b together show a detailed circuit arrange 

ment. A ' 

In FIG. 1 a — a’ represent the code pulse inputs and p the 
alarm input. Vl - ‘V4 are ?ip-?ops actuated by incoming code 
pulsesand the actuation of V2 - V4 is accomplished via AND 
gates GV2 - GV4. All AND~gates feed directly and AND-gate 
GL5, which thus requires signals at all inputs for function. 
There are also a number of gates Ga — Gd which are con 
nected to_an OR-circuit, which ‘is activated and causes alarm 
when output signals are obtained from anyone of the gates 
Ga-Gd. The inputs of gates Ga - Gd are connected to the code 
inputs, the alarm input and to the outputs of certain ?ip-?ops. 

‘ The lock is so designed that for proper function a code pulse 
0 must arrive via cross wire ?eld and proper push button, the 
gate Ga then maintaining rest condition. Code pulse a also 
switches the ?ip-?op V1, the gate Ga then being brought out 
of function and the ?rst condition for lock release is met 
simultaneously with the preparation of gate GV2 via code 
ulse a. 

p As ?ip-?op V1 is in actuated condition and gate GV2 
prepared the gate will pass the succeeding code pulse b to ?ip 
flop V2, which then is switched. Code pulse b thus can inhibit 
the alarm pulse in the gate Gb simultaneously with its arrival 
to gate GV3 then being prepared. The function course is then 
repeated for consecutive pulses c and d. However, if a new 
pulse should appear at a after the receipt of pulse balarm is 
released via gate Gc, wherein no neutralizing of the alarm 
pulse is obtained in the absence of code pulse c. 
Thus, the condition for lock release is that all ?ip-?ops Vl - 

V4 have been switched in proper consecutive order. Thelock 
function is controlled by the AND-circuit GL5, which sends 
an output signal when all ?ip-?ops have‘been switched and set 
in actuated condition. Alternatively the AND-circuit GLa is 
controlled only by the flip_flop V4, which cannot be switched 
until all preceeding ?ip-?ops in the chain have been actuated 
in proper order. 
The ?ip-?ops V1 - V4.can be bistable and a time constant 

for the whole system is then introduced with coordinated 
resetting. The time constant can suitably be regulated by the 
alarm pulse p. 

FIGS. 2a and 2b illustrate the detailed circuitry of a 
preferred embodiment of the invention and FIG. 2b should be 
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2 
placed below FIG. 2a in order to obtain a properly combined 
arrangement. In order not to overload the drawings unneces 
sarily with connection wires terminals are shown in both 
Figures, the principle being that terminals with identical 
references are interconnected. The drawings include further a 
large number of coupling elements as resistors, capacitors and 
diodes, the object of which is to give the various electronic 
relay circuits proper potential levels at proper times. Most of 
these elements constitute no part of the invention and such 1 
elements have not been referenced and will not be specially 
mentioned in the following speci?cation, which only refers to 
elements, active as well as passive, and functions being of im 
portance for the understanding of the invention. 

FIG. 2a illustrates a cross wire ?eld with a number of 
horizontal wires and associated push button contacts 0 ~ 9, 
and a number of vertical wires a - d, each vertical wire being 
connected to a predetermined horizontal wire, for example at 

_ the marked junctions. As the lock can be released only by a 
consecutive pulse order a,b,c,d this means that the illustrated 
code is 3,0,6,7. This code can of course be easily changed by 
selecting other junctions. The code pulses are passed via the 
vertical wires to the ?ip-?ops, here represented by the 
transistor pairs TlT2,T3T4,T5T6,T7T8 and transistor com 
binations T9T10,T11T12,T13Tl4,T15T16 in FIG. 2b 
representing the gates Ga - Gd in FIG. 1. The feeding of these 
gates is made partly via terminals W1 - W4 and partly via ter 
minals Y1 - Y4, the latter corresponding to the alarm input p 
in FIG. 1. The outputs Q1 — Q4 from these gates are con 
nected to transistor T17, which represents the OR-circuit GLa 
in FIG. 1 causing alarm when actuated. The gate outputs are 
also connected to the gates T9T10 . . . T15Tl6 via terminals X 
and Z for neutralization, when necessary, of applied alarm 
pulses and via terminals R to the lock circuit, which has AND 
function and here is represented by transistors T18 - T20. 
The previously mentioned switching of ?ip-?ops T1T2 - 

T7T8 will now be described more in detail in connection with 
FIG. 2a where it should be noted that switching occurs ?rst at 
the termination of the applied code pulse. 

Switching of the ?ip-?ops is obtained by the presence of a 
capacitor C in the base circuit of one transistor in each pair. 
This capacitor is charged by the applied code pulse and the as 
sociated ‘base electrode receives the proper potential ?rst at 
discharge of said capacitor, which happens at the end of the 
code pulse. 
Take for example .pulse a which is applied to the ?rst code 

step including flip-?op TlT2 and through the terminal W1 to 
gate T9T10 thereby short-circuiting the base of transistor T9 
to ground and inhibiting the alarm (alarm pulse arrives simul 
taneously via terminal Y1). Pulse a actuates the ?rst ?ip-?op 
T1T2 so that transistor T1 is made conducting at discharge of 
capacitor C resulting in a pulse at terminal XlZ2 and this con 
dition is then maintained which means inhibiting function at 
gate T9Tl0, i.e. transistor T9 short-circuits the base of 
transistor T10 thus preventing output signal at the Q1 output 
of the gate. Output signals at terminals 0 are always negative 
inthe selected example. 
At arrival of code pulse a the base of transistor T1 goes 

negative thus making Tl conducting and as a result thereof 
also making T2 conducting. A special potential condition is 
then established by aid of resistors r which constitute a poten 
tial divider andcorrespond to the AND-gates GV2 - GV4 in 
FIG. 1. This established potential condition makes then the 
proper function possible at arrival of the next code pulse b. 
When code pulse b is applied to next. ?ip-?op the condition 

thereof will be in?uenced ?rst at the termination of the pulse 
‘when a discharge occurs via the lower resistor r and transistor 
T2 to ground. Then transistor T3 will be made conducting and 
the same course as previously described in connection with 
the ?rst code pulse will be repeated. Similar courses will be 
obtained for the following code steps. 
Alarm is released as soonas a negative pulse is obtained‘at 

anyone of the inputs Q1 - Q4 of transistor T17. This transistor 
will then be conducting and alarm is released. Negative poten 



3,656,114 
3 

tial on terminals Q1 - O4 is obtained when one or more of 
transistors Tl0,T12, T14 or T16 are made conducting and this 
happens only in connection with improper handling of the 
lock, i.e. wrong order between the input code pulses. 

lclaim: 
1. An electronic code lock device comprising: 
lock release means comprising a plurality of multi-stable 

serially connected elements each element having a paral 
lel input and a parallel output, said lock release means 
only being responsive to the application of code pulses to 
said parallel input in a predetermined sequential manner 
to generate a signal on each of the parallel outputs, each 
signal de?ning the state of a respective multi-state ele 
ment, and said plurality of signals de?ning a lock release 
signal; and 

alarm actuating means having a plurality of parallel moni 
toring inputs each respectively coupled to said parallel 
outputs of each multi-stable element and sensing the state 
thereof, said alarm actuating means generating an alarm 
signal only in response to states of said multi-state ele 
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4 
ments indicative of the application of code pulses to said 
multi~stable element parallel inputs in a manner other 
than in said predetermined manner. ' 

2. The device of claim 1, further including a lock release 
mechanism, said lock release mechanism being coupled to 
each of said parallel outputs of said multi-stable element, said 
lock release mechanism being responsive to said lock release 
signal. 

3. The device of claim 1, wherein said alarm actuating 
means includes a plurality of sampling gates having inputs 
coupled to selected parallel outputs of said multi-stable ele 
ments, each sampling gate further being coupled to a common 
alarm interrogation input, the coexistence at any sampling 
gate of an alarm interrogation signal and a state of a multi-sta 
ble element parallel output indicative of code pulse applica 
tion in a manner other than in said predetermined manner ef 
fecting actuation of said sampling gate and generation of said 
alarm signal. 
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