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[ 5 7] ABSTRACT 
The electronic lock includes a plurality of push but 
tons which are sequentially actuated to provide a se 
ries of output binary signals. These signals are succes 
sively compared with a series of stored coded signals 
in a plurality of circuits which are caused to be succes 
sively actuated by a ring counter, a correct compari 
son providing an advance signal for the ring counter 
so that the next stored coded binary signal can be 
compared with the next applied output binary signal 
from the push button console. If the input code corre 
sponds correctly with the codes in the coded circuits, 
the ring counter will complete its complete count, the 
last stage of the counter providing an unlocking signal 
to open the lock. 

7 Claims, 3 Drawing Figures 
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ELECTRONIC PUSH BUTTON COMBINATION 
LOCK 

This invention relates generally to locks and more 
particularly to an improved electronic push button 
combination lock particularly useful for locking the 
doors to rooms in hotels or motels. 

BACKGROUND OF THE INVENTION 

Every year hotels and motels incur an enormous loss 
in keys. Most of this loss is accounted for by inadver 
tent carrying away of the key by a guest. 
The foregoing problem is solved if combination locks 

are provided for doors. Conventional combination 
lock's, however, require that the guest memorize his 
combination in order that only he can gain access to his 
room. It would be possible, of course, to set the combi 
nation lock to a particular combination of numbers 
with which the guest was already familiar; for example, 
the date of his birthday or his automobile license num 
ber or some other code wherein the problem of the 
guest having to memorize a number is avoided. This so 
lution with conventional combination locks is unsatis 
factory because of the enormous time involved in reset 
ting the combination lock each time a new guest ar 
rives. Moreover, it would present problems to the man 
ager of the hotel or motel in keeping track of the vari 
ous combinations for each room. 
Nevertheless, the use of a combination type of lock 

would be preferable to the key type if a convenient type 
of combination lock could be devised wherein the code 
could readily be changed without having to take the 
lock apart at each individual room. 

BRIEF DESCRIPTION OF THE PRESENT 
INVENTION 

With the foregoing in mind,.the present invention 
contemplates an electronic push button combination 
lock wherein the particular combination for opening 
the lock can very easily be set into the lock and wherein 
it is very simple for a guest to thereby gain access to his 
room by simply pushing in proper sequence a series of 
the push buttons. 

Basically, the invention contemplates a means for 
generating an output code such as a series of push but 
tons operable by a person seeking to open the lock. The 
lock in turn includes means for storing a given code. 
Comparator means are provided which receive the out 
put code and given code and compare the same, the 
comparator means providing a given signal only when 
the output code corresponds to the given code. Finally, 
means are provided responsive to the given signal to 
provide an unlocking signal which opens the lock. 
The stored given code is established by a plurality of 

circuits each capable of storing a given number of bits 
of information such as a binary code. With such cir 
cuits, it is a very simple matter to electronically change 
the particular stored code in each of the circuits so that 
the entire combination can readily be changed at will. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A better understanding of the electronic push button 
combination lock of this invention will be had by refer 
ring to the accompanying drawings in which: 
FIG. 1 is a block circuit diagram of the electronic 

combination lock; and, 
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FIG. 2 is a table showing an example of a particular 

combination set into the electronic lock of FIG. 1; and, 

FIG. 3 is a system to change the combination. 

DETAILED DESCRIPTION OF THE INVENTION 

Referring to FIG. 1 the electronic lock includes a plu 
rality of push buttons 10 which when depressed will 
close a suitable switch to connect power to a decimal 
to binary converter circuit 11. The various push but 
tons are numbered with the digits 0, 1, 2, 3, 4, 5, 6, 7, 
8, and 9. The buttons themselves may be formed in a 
rectangular array such as found on an adding machine. 

The decimal to binary converter 11 serves to gener 
ate an output binary signal in response to depression of 
a selected button equivalent to the number associated 
with the selected button. This output binary signal also 
referred to as an output code or part of an output code 
may constitute, by way of example, four bits of infor 
mation designated by the letters A’, B’, C’ and D’. As 
shown, this code is received in a first input of a compar 
ator 12. The comparator 12 includes a second input for 
receiving a stored given code also in the form of a bi 
nary signal from a selector 13. This given code may also 
constitute four bits of information designated by the 
letters A, B, C, and D. 
A given number of coded circuits 14, 15, 16 and 17, 

by way of example, each provide a coded binary signal 
upon actuation for reception through the selector 13 to 
the second input of the comparator circuit. Actuation 
of the coded circuits 14 through 17 is effected by corre 
sponding stages in a ring counter 18. 

In the particular example chosen for illustrative pur 
poses, the ring counter 18 has ?ve stages; that is, the 
number of stages is one greater than the given number 
of coded circuits. The ?rst and subsequent stages of the 
ring counter are connected to the coded circuits re 
spectively as shown by the leads from the ?rst four 
stages of the ring counter the arrangement being such 
that energization of any one stage of the ring counter 
will actuate its connected coded circuit. 
The ?fth stage of the ring counter when energized‘ 

provides an unlocking signal through a relay coil 19 
which may connect to a lock 20 to throw a bolt or 
striker and open the lock. 
The comparator 12 is connected to the ring counter 

18 by an advance lead connection 21 which provides 
a signal to advance the ring counter to a next stage 
whenever a correct comparision is made in the compar 
ator 12. Also there is provided a reset signal lead 22 for 
providing a reset signal from the comparator to the ring 
counter 18 whenever the comparison made by the 
comparator 12 is incorrect. 
The circuit is completed by the provision of a timer 

23 connected to receive the unlocking signal from the 
?fth stage of the ring counter 18 which functions to 
reset the ring counter after a given period of time as 
measured from the moment that the unlocking signal is 
generated. 
Each of the coded circuits 14, 15, 16, and 17 include 

four hits of information de?ning a binary code the four 
circuits together making up an overall given code 
stored in the lock. 
FIG. 2 is a table illustrative of a specific combination 

binary code set into the lock. Thus, for circuit 1 the bi 
nary code is 01 l l and when circuit 1 designated 14 in 



3,831,065 
3 

FIG. 1 is actuated by a signal from the ?rst stage of the 
ring counter 18, the binary code 0111 will be passed 
through the selector 13 to appear on the second input 
A, B, C, and D of the comparator 12. The second 
coded circuit 15 indicated as circuit 2 has a binary code 
0100 and similarly this particular binary code is applied 
to the comparator when the circuit 2 is actuated by en 
ergization of the second stage of the ring counter. 

In a similar manner the circuits 3 and 4 include bi 
nary codes 0101 and 0010 respectively. The decimal 
equivalent of these binary signals respectively is the 
number 7452 and thus'for the example chosen, the 
number 7452 constitutes the combination of the elec 
tronic lock. 

OPERATION OF FIG. 1 

In operation, the ring counter is always reset to its 
?rst stage. Assuming that the coded circuits 14, 15, 16, 
and 17 each include the four bit binary code informa 
tion as described in conjunction with FIG. 2, a person 
may readily unlock the lock by depressing in sequence 
the various push buttons in FIG. 1 corresponding to the 
code 7452. These particular push buttons are circled in 
FIG. 1. 
For example, when the guest entering the room 

presses the ?rst push button 7, the decimal to binary 
converter 11 will provide the binary equivalent to the 
decimal number 7 which binary equivalent is 01 1 I, this 
binary signal appearing on the output code lead A’, B’, 
C’, and D’ in the ?rst input of the comparator 12. Since 
the ?rst stage of the ring counter is energized to actuate 
the first coded circuit 14, the input leads A, B, C, and 
D to the second input of the comparator 12 will have 
the binary code 01 l l. The comparator circuit will now 
compare these two binary numbers and since they are 
identical, an advance signal will be sent from the com 
parator to the ring counter to advance the ring counter 
from its first stage to its second stage. 
When the ring counter is advanced to its second 

stage, the coded circuit is energized to provide the code 
0100 to the second input of the comparator 12. 
The guest next depresses the push button 4, the bi 

nary equivalent thereof applied to the ?rst input of the 
comparator 12 being 0100. Since this code again corre 
sponds to that applied to the second input of the com 
parator, an advance signal is again applied to the ring 
counter to advance the ring counter to the third stage. 

The third stage code 0101 is then compared with the 
output code applied by the push button 5 and again 
since the output code corresponds to the given code, 
the ring counter is again advanced to energize the last 
coded circuit 17. 
Assuming the guest then depresses the last number 2 

of the code, the output binary signal 0010 at the ?rst 
input of the comparator will be compared with the 
given code from the coded circuit 17 and since these 
binary numbers correspond, an advance signal will be 
applied to the ring counter 18 to energize its last or ?fth 
stage. 
When the ?fth stage of the counter 18 is energized, 

the solenoid coil 19 receives an unlocking signal to 
open the lock 20. Simultaneously, the counter 23 is en 
ergized to start a given time period running after which 
the ring counter 18 is automatically reset to its ?rst 
stage. 
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4 
Should the guest depress the wrong button any place 

in the sequence, an incorrect comparison will be made 
in the comparator 12 causing a reset signal to be gener 
ated on the lead 22 to reset the ring counter 18 to its 
first stage. 

It should be understood that the comparator 12 only 
operates when one of the push buttons 10 is in a de 
pressed state so that the advance and reset signals will 
only pass to the ring counter while a selected button 10 
is held closed. 
Since the coded circuits 14 through 17 are made up 

of simple one-off memory circuits; for example, simple 
?ip flops, the particular code can easily be changed. 
Thus a particular combination of numbers which is 
very easy for a guest to remember can readily be in 
serted in the electronic combination lock. ' 

Referring now to FIG. 3 a suitable address and com 
bination code inserting circuit for selecting a particular 
room combination lock and inserting a desired code is 
shown. I 

In FIG. 3, the electronic lock portion is identical to 
that described in FIG. 1 except that the circuits 14, 15, 
16 and 17 of FIG. 1 are incorporated in a large selector 
block designated 24. The other components of the 
electronic lock portion in FIG. 3 are designated by the 
same numerals as the corresponding components 
shown in FIG. 1. 

Essentially the code insert system of FIG. 3 enables 
the successive coded binary signals in the given number 
of coded circuits designated CKT. l, CKT. 2, CKT. 3 
and CKT. 4 in the selector block 24 to be changed to 
new codes from a remote location. Towards this end, 
the system includes a code insert multiple bit shift reg 
ister 25 for effecting a serial to parallel conversion of 
successive bits of code information. The circuits 1 
through 4 in the selector 24 are connected to the paral 
lel conversion output of the shift register 25 as shown 
by the letters A, B, C, D for each of the circuits. A data 
signal line means includes a data line 26 carrying a con 
trol data wave form and a line 27 providing a series of 
uniformly spaced clock pulses. The data wave form es 
sentially gates certain ones of the clock pulses which 
are fed into the serial input of the shift register 25 in the 
form of successive bits of code information in accor 
dance with the new codes to be supplied to the circuits 
in the selector 24. 

In the situation depicted in FIG. 3, there are provided 
a plurality of additional electronic locks at different 
stations all identical to the electronic lock shown in 
FIG. 3. Such stations are indicated in the lower right 
hand portion of FIG. 3 by the block labeled STA l and 
by the block STA 2 which might, for example, consti 
tute different rooms in a motel each provided with indi 
vidual electronic locks. The complete electronic lock 
system shown in detail in FIG. 3 is designated STA 
TION N. 

In order to insert a new code in any one particular 
electronic lock associated with a particular room, an 
address system is provided so that only the particular 
lock selected can receive the new code information. 
This address system is provided for each of the elec 
tronic locks. 
Thus, for STATION N the address system includes an 

address multiple shift register 28 for effecting a serial 
to parallel conversion of successive bits of address in 
formation. This address information-may be provided 
from the same data line 26 as by branch lead 29 in con 
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junction with a series of clock pulses provided on a line 
30, certain of these pulses being gated by the address 
wave form on the data line 29 to provide the successive 
bits of address information into the register 28. The 
parallel conversion outputs of the register 28 connect 
to a ?rst input of an address comparator 31. The sec 
ond input to ‘the address comparator 31 is provided 
with an address code identifying the particular elec 
tronic lock. This address code is indicated at 32 and in 
the example chosen includes a four digitnumber l 100. 
Thjis number is provided in binary form to the second 
input of the comparator for comparision with the paral 
lel conversion output of the register 28 passing to the 
‘?rst input of the comparator. If the input address code 
to the comparator corresponds with the particular ad 
dress code identifying the electronic lock from the sec 
ond inputs 32, an open gate signal will be provided by 
the comparator on line 33 to a gate 34 positioned be 
tween the clock‘providing the series of code pulses in 
the serial input to the code insert multiple bit shift reg 
ister 25 thus opening this register to receive the data 
designating the new codes. 
Referring to the bottom portion of FIG. 3, there 'is 

shown a clock 1 designated 35 for providing the series 
of pulses utilized in the address code, a clock 36 pro 
viding the seriesof code pulses for inserting the new 
codes and a data generating circuit-37 for providing an 
address wave form cooperating with the clock 1 and a 
combination code data wave form for cooperation with 
the clock 2. 
The components 35, 36 and 37 may be at a remote 

location such as the clerk’s office in a hotel or motel. 
All ‘of the information necessary to address a particular 
electronic lock associated with a particular room and 
to insert a desired code can be carried on the three 
leads designated 38, 39, and 40. (There would, of 
course, be provided a common return or ground lead 
not shown). 

OPERATION OF FIG. 3 

As stated heretofore, it will be understood that there 
is provided an electronic lock together with a code in 
sert and address system for each particular stationor 
room in the hotel or motel. Input leads such as 30, 27, 
and 26 passing to the electronic lock and associated in 
sert and address equipment in STATION N are tapped 
off from the main lines 38, 39, and 40 from the remote 
station. The designated stations 1 and 2 shown in the 
blocks of FIG. 3 constitute other electronic locks with 
the necessary input leads being taken in parallel from 
the leads 38, 39, and 40. 
With respect to the lock at STATION N as shown in 

FIG. 3, assume that it is desired to insert a new code to 
provide new binary code signals from the circuits 1, 2, 
3, and 4 in the selector 24 to thus provide a new combi 
nation to the room. This operation can be effected 
from a remote location by the clerk. Assuming that the 
room number or identi?cation address for STATION N 
is '1100 as indicated at 32, the clerk will ?rst address 
this particular station by sending out clock pulses from 
clock 1 designated 35 in the lower left portion of FIG. 
3. In the example where there are provided four coded 
circuits in the combination lock, the code insert multi 
ple bit shift register is a 16 bit shift register and the 
clock 1 will provide 16 uniformly spaced pulses in time. 
Simultaneously,. the data wave from designating the ad 
dress identification 1100 will be transmitted from the 
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6 
data block 37. This wave form essentially gates certain 
of the pulses from the clock 1 to provide a series of ad 
dress pulses designating the binary address code in a 
serial form. The two pieces of information will pass on 
the leads 38 and 40 to the leads 30 and 26 respectively. 

The data on the lead 26 will be passed by the branch 
lead 29 into the serial input of the address multiple bit 
shift register along with the clock pulses on line 30. 
The bits of address information corresponding to the 

identifying address number 1 100 are shown above the 
address data wave form from the data block 37 in the 
lower portion of FIG. 3. Thus, the identifying numbers 
1 100 at 32 fed into the second input of the comparator 
31 in binary form will be: 0001 0001 0000 0000. Since 
this same binary code is received in the first input of the 
comparator from the address multiple bit shift register 
28 as a consequence of the data fed into the serial input 
thereof, the address comparator 31 will generate an 
open gate signal to the gate 34 and thus ready the code 
insert multiple bit shift register 25 to receive a new 
code for changing the combination of the electronic 
lock. 
The various other stations would have different iden 

ti?ying addressed numbers and thus could be individu 
ally address by sending a-proper address code in the 
manner described for the STATION N to ready their 
corresponding code insert multiple bit shift registers to 
receive a new combination. 
Assume now that the combination of the electronic 

lock is to be changed to the number 7452 which is the 
number of the combination utilized in the description 
of the electronic lock of FIG. 1. The clerk at the remote 
station will now generate pulses from clock 2 desig 
nated 36 at the lower portion of FIG. 3 to provide six 
teen uniforrnly spaced time pulses. At the same time, 
the data block 37 will be caused to generate a data 
wave form which gates the pulses from clock 2 in such 
a manner as to serially de?ne in binary form the combi 
nation 7452. This combination in binary form is shown 
as:0l1l 01000101 0010. I 

When this data is received on the line 26 to the serial 
input of the shift register 25 along with the pulses from 
clock 2 on line 27 which can now pass through the 
open gate 34, the shift register will insert the four bi 
nary numbers into the circuits designated 1, 2, 3, and 
4 in the selector 24. 

After the code has been inserted, the clerk may send 
a second series of 16 clock pulses from clock 1 to the 
address multiple bit shift register 28 which will provide 
a binary number to the comparator 31 which does not 
correspond to any particular station identifying address 
number. As a consequence, the address comparator 
will cease providing the open gate signal to close the 
gate 34 and thus prevent additional data sent along the 
line 40 from thereafter affecting the electronic lock in 
STATION N. 
With the combination 7452 now set into the circuits 

1, 2, 3, and 4, the electronic lock may be operated pre 
cisely as described for the electronic lock of FIG. 1. 

It will be understood, of course, that while only a ?ve 
stage counter has been shown cooperating with four 
coded circuits, a ring counter with many more stages 
could be provided with additional coded circuits. Simi 
larly, the multiple bit registers 25 and 28 of FIG. 3 
could be made to handle more than sixteen bits of in 
formation so that a great many different combinations 
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can be coded into the lock and a great many more 
rooms can be individually addressed. 

It should also be understood that while the invention 
has been described with respect to an electronic lock 
for room doors, the circuit set forth can be used to op 
erate any particular mechanism since the solenoid coil 
19 can effect other functions when energized aside 
from speci?cally throwing a bolt or striker. The term 
“lock" should therefore be considered in its ?gurative 
sense rather than as con?ned to a speci?c functioning 
of locking or unlocking a door. 
The invention, accordingly, is not to be thought of as 

limited to the particular examples set forth merely for 
illustrative purposes. 
What is claimed: 
1. An electronic push button combination lock com 

prising, in combination: 
a. a plurality of push buttons corresponding to a plu 

rality of different numbers respectively; _ 
b. a decimal to binary converter circuit connected to 

said push buttons for providing an output binary 
signal in response to depression of a selected but 
ton equivalent to the number associated with the 
selected button; 

c. a comparator circuit having a ?rst input receiving 
said output binary signal and a second input receiv 
ing a coded binary signal; 

d. a given number of coded circuits each providing a 
coded binary signal upon actuation for reception in 
the second input of said comparator circuit; 

e. a ring counter having a number of stages one 
greater than said given number of coded circuits, 
the ?rst and subsequent stages being connected to 
said coded circuits respectively to successively ac 
tuate the same when the connected stage is ener 
gized and the last stage providing an unlocking sig 
nal; and, 
a lock responsive to said unlocking signal to open, 
said comparator generating an advance signal to 
the counter to advance it to the next successive 
stage whenever said output binary signal corre 
sponds to said coded binary signal, and generating 
a reset signal to reset said ring counter whenever 
said output binary signal does not correspond to 
said coded binary signal 

whereby said lock will not open unless a sequence of 
push buttons are depressed to provide successive 
output binary signals which equal the successive 
coded binary signals supplied by the coded circuits 
in response to the successive actuation of the stages 
of the ring counter. 

2. An electronic lock according to claim 1, including 
a timer connected to said ring counter and responsive 
to generation of said unlocking signal to reset said 
counter to its ?rst stage after a given period of time. 

3. An electronic lock according to claim 1, including 
a code insert system to enable the successive code bi 
nary signals in said given number of coded circuits to 
be changed to new codes from a remote location, said 
code insert system including: a code insert multiple bit 
shift register for effecting a serial to parallel conversion 
of successive bits of code information, said given num 
ber of coded circuits being connected to the parallel 
conversion output of said code insert multiple bit shift 
register; and a data signal line means providing a series 
of code pulses representing the new codes connected 
to the serial input of said code insert multiple bit shift 

8 
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4. An electronic lock according to claim 3, in which 

said data signal line means providing said series of code 
pulses includes a ?rst line carrying a series of uniformly 
spaced clock pulses and a second line carrying a con 
trol data wave from de?ning the new codes for gating 
certain ones of the clock pulses to form said successive 
bits of code information in accordance with the new 
codes. 

5. The subject matter of claim 3, wherein there are 
provided a plurality of additional electronic locks at 
different stations all identical to said electronic lock, 
said electronic lock and additional electronic locks 
each including individual address responsive means 
comprising: an address multiple bit shift register for ef 
fecting a serial to parallel conversion of successive bits 
of address information; an address comparator having 
a ?rst input connected to the parallel conversion out 
put of said address multiple bit shift register; an address 
code identifying the particular electronic lock con 
nected to a second input of said address comparator; an 
address signal line means providing a series of address 
pulses representing the address code connected to the 
serial input of said address multiple bit shift register to 
provide said successive bits of address information; and 
a gate connected between said data signal line means 
and said code insert multiple bit shift register and con 
trolled by an open gate signal from said address com 
parator to open and permit a new code to be inserted, 
said open gate signal from said address comparator 
only being generated when the address code supplied 
by said address signal line means corresponds with the 
address code identifying the particular electronic lock. 

6. The subject matter of claim 5, in which said ad 
dress signal line means providing said series of address 
pulses includes a ?rst line carrying a series of uniformly 
spaced clock pulses and a second line carrying a con 
trol data wave form de?ning the address for gating cer 
tain ones of the clock pulses to form said successive bits 
of address information in accordance with the address 
code identifying-the particular electronic lock. 

7. An electronic push button combination lock in 
cluding in combination: 

a. a plurality of push buttons corresponding to a plu 
rality of different numbers respectively; 7 

b. a decimal to binary converter circuit connected to 
said push buttons for providing an output binary 
signal in response to depression of a selected but 
ton equivalent to the number associated with the 
selected button; 

c. a comparator circuit having a ?rst input receiving 
said output binary signal and a second input receiv 
ing a coded binary signal; 

d. a given number of coded circuits each providing a 
coded binary signal upon actuation for reception in 
the second input of said comparator circuit; and 

e. a ring counter having a number of stages one 
greater than said given number of coded circuits, 
the ?rst and subsequent stages being connected to 
said coded circuits respectively to successively ac 
tuate the same when the connected stage is ener 
gized and the last stage providing an unlocking sig 
nal, said comparator generating an advance signal 
to the counter to advance it to a next successive 
stage whenever said output binary signal corre 
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sponds to said coded binary signal, and generating 
a reset signal to reset said reing counter whenever 
said output binary signal does not correspond to 
said coded binary signal 

whereby said unlocking signal will only be provided 
if push buttons are depressedin a sequence to pro 
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10 
vide successive output binary signals which equal 
the successive coded binary signals supplied by the 
coded circuits in response to the successive actua 

tion of the stages of the ring counter. 
* * * * * 


