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57) ABSTRACT 
An improved access control assembly including a key 
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assembly constructed to receive a time division binary 
key code from a remotely located encoder station in 
the code receive mode of operation, and a lock assem 
bly constructed to control access to a secured device 
or a secured area, the lock assembly having a prede 
termined time division binary lock code encoded 
therein uniquely identifying the lock assembly. When 
the key assembly is connected to the lock assembly, a 
time division binary lock recognition code, having a 
predetermined code format, is generated by the lock 
assembly and received by the key assembly, the key 
assembly generating the key code in response to the 
received lock recognition code detected by the key 
assembly to have the proper, predetermined code for 
mat. The key code generated by the key assembly is 
received by the lock assembly and compared with the 
lock code, the lock assembly operating to provide ac 
cess to the secured device or the secured area in re 
sponse to a received key code identical to the lock 
code. The lock assembly generates a signal in response 
to a comparison indicating the received key code dif 
fers from the lock code or in response to the operation 
of the lock assembly to provide access to the secured 
device or the secured area which is received by the 
key assembly and causes the key assembly to destroy 
the previously received key code and conditions the 
key assembly in the code receive mode for receiving 
subsequent key codes from the encoder station. 

38 Claims, 6 Drawing Figures 
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ACCESS CONTROL ASSEMBLY 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation-in-part of the Ap 
plicant's co-pending application entitled “CODE ELE 
MENT IDENTIFICATION METHOD AND APPA 
RATUS,' Ser. No. 300,098, filed Oct. 24, 1972, now 
U.S. Pat. No. 3,829,833, and the Applicant's co 
pending application entitled “A COHERENT, FIXED 
BAUD RATE FSK COMMUNICATION METHOD 
AND APPARTUS, Ser. No. 458,330 filed Apr. 5, 
1974. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates generally to improve 

ments in access control methods and apparatus and, 
more particularly, but not by way of limitation, to an 
access control method and apparatus including a lock 
assembly encoded with a time division binary lock code 
and a key assembly constructed to receive time division 
binary key codes from remote locations and to operate 
the lock assembly when encoded with a key code iden 
tical to the lock code. 

2. Brief Description of the Prior Art 
In the past, there have been various mechanical and 

electronic devices constructed in the nature of a key 
element and key receiving element wherein the key re 
ceiving element received and identified the key ele 
ment, the key receiving element causing an output indi 
cation indicating that the received key element was 
recognized by the key receiving element for unlocking 
a door or otherwise enabling or disenabling various de 
vices operated in response to an indication of an identi 
fied key element. The key elements and key receiving 
elements constructed in the past have assumed a vari 
ety of physical constructions and modes of operation 
ranging generally from the typical mechanical type of 
key element, having one surface shaped to engage and 
cooperate with tumblers located in the key receiving 
element, to keys of a card-like or mechanical-like con 
struction, having a plurality of conducting paths or the 
like oriented and constructed to cooperate with a por 
tion of the key receiving element to establish a type of 
code via activating the proper electrical circuits in the 
key receiving element. 
The U.S. Pat. No. 3,633,167, issued to Hedin, dis 

closed a security system utilizing a key-like element, 
having a plurality of push-buttons connected to a lock 
control, the push-buttons activating the lock control to 
provide access to the secured area when actuated in a 
predetermined sequence. This particular apparatus was 
also constructed to generate a signal actuating an alarm 
when the push-buttons were actuated in an improper 
sequence. 
The U.S. Pat. No. 3,651,464, issued to Hedin, dis 

closed an electrical security system utilizing a key-like 
element and a key receiving element wherein the key 
element included a plurality of electrical contacts for 
conveying a binary coded permutation of electrical sig 
nals to the key receiving element when the key element 
was inserted into the key receiving element establishing 
electrical contact between the key element electrical 
contacts and conductor paths of the key receiving ele 
ment. In an effort to prevent the deciphering of the key 
element by an unauthorized person, only some of the 
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2 
key element electrical contacts were connected to the 
key element control circuitry for conveying the code 
signal to the key receiving element, thereby leaving a 
number of blank or unused electrical contacts on the 
key element. 
The U.S. Pat. No. 3,544,769, issued to Hedin, dis 

closed an identification key having coded electrical cir 
cuits brought into contact with a computer system for 
verifying various data relating to a credit card transac 
tion wherein the key element contained a control cir 
cuit having a plurality of separate circuit paths ar 
ranged to correspond to a predetermined binary code 
identifying the key. In this system, the key was inserted 
into a key receptacle in such a manner that the en 
coded data of the key element was transferred to the 
recognition networks of the key receiving element. The 
details of the key-card of this system were disclosed in 
the U.S. Pat. No. 3,336,635, also issued to Hedin. The 
U.S. Pat. No. Re. 27,013, reissued to Hedin, also dis 
closed a key-actuated electronic security system having 
a key element and a key receiving element constructed 
similar to the key receiving elements of the Hedin pa 
tents referred to above. 
The U.S. Pat. No. 3,639,906, issued to Tritsch, dis 

closed a key identification system having a key element 
insertable into a transmitting apparatus for providing a 
signal indicative of the code formed in the key element, 
the signal being received via a code recognition assem 
bly. In this particular apparatus, the key element was 
formed such that a structural portion thereof engaged 
a portion of an encoding transmitter and cooperated 
therewith to cause a signal indicative of the particular 
code to be transmitted via a transmitter. 
The U.S. Pat. No. 3,599,454, issued to Hill, disclosed 

a mechanical type of key and a key identifier wherein 
the key included spaced electrical switching elements 
located thereon to cooperate with a portion of the key 
identifier assembly for generating a code determined 
via the “on” or “off position and the sequence of the 
key element switching devices. 
The U.S. Pat. No. 3,668,831, issued to Nicola et al., 

disclosed an anti-theft device having a key element 
containing a plurality of electronic contacts insertable 
into a lock assembly wherein the electronic contacts of 
the key element were arranged to provide a code 
uniquely identifying the particular key element. The 
electronic contacts of the key element actuated elec 
tronic circuitry constructed to identify the code de 
fined via the electronic contacts. 
The U.S. Pat. No. 3,628,099, issued to Atkins, dis 

closed a resistance-responsive control circuit having a 
discrimination portion and an anti-tampering portion 
utilized in cooperation with a solenoid-controlled door 
lock of an automobile. The circuitry was designed such 
that the door lock of the automobile was actuated via 
predetermined keying resistances formed on the key 
element. 
The U.S. Pat. No. 3,167,792, issued to Brendemuel, 

disclosed an electric lock wherein a receptacle in 
cluded a key way for receiving the key element and a 
plurality of spaced stationary switch contacts extended 
into a portion of the key way. The key element in 
cluded a plurality of switch contacts spaced for engag 
ing the switch contacts of the key receptacle and acti 
vating an electronic circuit identifying the key element. 
The U.S. Pat. No. 2,473,644, issued to Taylor, dis 
closed an electric locking key device wherein the key 
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element contained a plurality of contact points spaced 
and positioned thereon to cooperate with contacts lo 
cated in a key receptacle such that, when the key ele 
ment was properly positioned in the key operated 
switch of the key receptacle, the contacts in the key re 
ceptacle engaged the contacts of the key element and 
contacted and activated the key identifying circuit. 
The U.S. Pat. No. 3,518,655, issued to Saul, dis 

closed a security device wherein the key element had 
a predetermined electrical resistance and the key re 
ceiving apparatus consisted of an unbalanced bridge 
connected to an alarm, the insertion of a key element 
having an incorrect or unidentified electrical resistance 
unbalancing the bridge circuit and activating the alarm. 
The U.S. Pat. No. 3,355,631, issued to Christiansen, 

disclosed a removable key-actuated control circuit 
wherein the key element contained spaced inductance 
elements cooperating with stagger tuned tank circuits 
of the key receiving and identifying assembly, the inser 
tion of a proper key element causing the tank circuits 
to resonate at a particular frequency actuating a 
switching device utilized in cooperation with an elec 
tromagnetic locking mechanism. 
The Applicant's co-pending application entitled 

“CODE ELEMENT IDENTIFICATION METHOD 
AND APPARATUS,' Ser. No. 300,098, filed Oct. 24, 
1972, disclosed a code element assembly constructed 
to receive an interrogate signal from a code identifier 
assembly when the code element assembly was posi 
tioned in a code identifying proximity with the code 
identifier assembly, the code element assembly emit 
ting a time oriented encoded responder signal in re 
sponse to the received interrogate signal. The code 
identifier assembly received and decoded the re 
sponder signal and generated a code valid signal in re 
sponse to an identified code encoded in the received 
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responder signal and a foreign code signal in response 
to an unidentified code encoded in the received re 
sponder signal. The code element assembly was perma 
nently encoded with a time oriented code and the code 
was not destroyed when the code element assembly was 
utilized to operate the code identifier assembly. Fur 
ther, the code identifier assembly was constructed to 
supply the operating power for the code identifier as 
sembly and the code element. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagrammatic, schematic view showing an 
access control assembly constructed in accordance 
with the present invention. 
FIG. 2 is a diagrammatic, schematic view showing 

one preferred embodiment of the key assembly of the 
access control assembly of FIG. I. 
FIG. 3 is a diagrammatic, schematic view showing 

one preferred embodiemnt of the lock assembly of the 
access control assembly of FIG. 1. 
FIG. 4 is a diagrammatic, schematic view showing 

one embodiment of an encoder station. 
FIG. 5 is a diagrammatic, schematic view showing a 

portion of a modified key assembly for cooperating 
with the encoder station of FIG. 4. 
FIG. 6 is a diagrammatic, schematic view showing a 

portion of another modified key assembly and a portion 
of another modified lock assembly. 
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4. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring to the drawings in general and to FIG. 1 in 
particular, shown therein and designated via the gen 
eral reference numeral 10 is an access control assembly 
generally comprising: a key assembly 12 and a lock as 
sembly 14. In general, the lock assembly 14 is encoded 
with a predetermined, time division lock code uniquely 
identifying the lock assembly 14, and the lock assembly 
14 controls access to a secured area. The key assembly 
12 has a code receive mode of operation, a code stor 
age mode of operation, and a code transmission mode 
of operation. In the code receive mode, the key assem 
bly 12 is constructed to receive a predetermined, time 
division key code generated via a remotely located en 
coder station 16 and connected to the key assembly 12 
by either a direct wire data link 18 or an acoustical data 
link 20, the received key code being stored in the key 
assembly 12 in the code storage mode. The access con 
trol assembly 10 is constructed such that the key as 
sembly 12 can be connected to the lock assembly 14 
and, in this connected position and in the code trans 
mission mode of the key assembly 12, the key assembly 
12 sends or transmits the stored key code to the lock 
assembly 14, the lock assembly 14 being operated to 
provide access to the secured area when the transmit 
ted key code is identical to the lock code of the lock as 
sembly 14. 

It should be particularly noted and emphasized that 
the terms "key' and “lock' have been utilized herein 
to designate various components and assemblies of the 
present invention merely for the purpose of clarity and 
these terms are not to be utilized for the purpose of re 
stricting or, in any manner, limiting the present inven 
tion to any particular method and apparatus. 
The key assembly 12 generally includes: a key re 

ceiver assembly 22, a key code storage unit 24, a data 
synchronization assembly 26, a key decoder assembly 
28 and a key power supply 30. The key power supply 
30 is connected to ground via a conductor 32 and a 
power switch 34 is interposed in the conductor 32, the 
power switch 34 establishing electrical continuity be 
tween the key power supply 30 and ground in a closed 
position and interrupting electrical continuity between 
the key power supply 30 and ground in an opened posi 
tion shown in FIG. 1. The positive side of the key power 
supply 30 is connected to the key receiver assembly 22, 
the key code storage unit 24, the data synchronization 
assembly 26 and the key decoder assembly 28 via a 
conductor 36, and the key power supply 30 supplies the 
electrical power for operating the various components 
and assemblies of the key assembly 12 when in an acti 
vated position via the closing of the power switch 34, 
the key power supply 30 also supplying the electrical 
power for operating the various components and as 
semblies of the lock assembly 14 in a manner to be de 
scribed below. In a preferred form, the key power sup 
ply 30 is comprised of one or more battery type of 
power supplies since the key assembly 12 is preferably 
constructed to be portable for reasons which will be 
made apparent below. 
The key receiver assembly 22 is constructed to re 

ceive the transmitted key code via the direct wire data . 
link 18 connected between the key receiver assembly 
22 and the encoder station 16 and also includes a re 
ceiver speaker 38 for receiving the transmitted key 
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code via the acoustical data link 20, the receiver 
speaker 38 converting the received acoustical signals to 
electrical signals in a manner well known in the art. In 
any event, the binary coded signals received via the key 
receiver assembly 22 are converted into a sequence of 5 
binary coded pulses (the transmitted key code) and the 
key code is connected to the key code storage assembly 
24 via a signal path 40 connected between the key re 
ceiver assembly 22 and the key code storage unit 24 in 
the code receive mode of the key assembly 12. O 

In the code receive mode, the key code storage unit 
24 receives the key code via the signal path 40 and a 
clock signal generated by the data synchronization as 
sembly 26 and connected to the key code storage unit 
24 via the signal path 42. The key code storage unit 24 
checks the key code received on the signal path 40 and 
clocked into the key code storage unit 24 via the clock 
signal on the signal path 42 to determine if the received 
key code has a proper, predetermined code format and, 
if the predetermined code format is detected by the key 
code storage unit 12, an indicator lamp 44 is illumi 
nated, the indicator lamp 44 being connected to the 
key code storage unit 24 via a conductor 46. The illum 
ination of the indicator lamp 44 provides a visual, 
operator-perceivable indication indicating a key code 
having a predetermined code format has been received 
and clocked into the key code storage unit 24, and the 
key code storage unit 24 is constructed to cease accept 
ing key codes connected thereto via the signal path 40 
after a key code has been clocked into the key code 
storage unit 24 having a proper, predetermined code 
format. 
After a key code, having a predetermined code for 

mat, has been received and detected by the key code 
storage unit 24, the key assembly 12 is in the code stor 
age mode wherein the received key code is stored in 
the key code storage unit 24 and the key code storage 
unit 24 is conditioned such that subsequent key codes 
received on the signal path 40 are not clocked into the 
key code storage unit 24. The key code remains stored 
in the key code storage unit 24 until the key assembly 
12 is conditioned in the code transmission mode. 
The key decoder assembly 28 is constructed to re 

ceive a predetermined, time division binary lock recog 
nition code via a signal path 48, and a clock signal gen 
erated by the data synchronization assembly 26 and 
connected to the key decoder assembly 28 via a signal 
path 50. The key decoder assembly 28 includes a por 
tion constructed to detect if the lock recognition code 
received on the signal path 48 has a proper, predeter 
mined code format, and a signal is generated via the 
key decoder assembly 28 indicating a proper predeter 
mined code format has been received and detected by 
the key decoder assembly 28, the signal being con 
nected to the key code storage unit 24 via a signal path 
52. 
When the key code storage unit 24 receives the signal 

via the signal path 52 indicating a lock recognition 
code of a predetermined code format has been re 
ceived and detected via the key decoder assembly 28 
and a clock signal via the signal path 42, the key code 
storage unit 24 is conditioned in the code transmission 
mode and the key code stored in the key code storage 
unit 24 is cyclically generated via the key code storage 
unit 24, the cyclically generated key code being con 
nected to a signal path 54 for transmission via the key 
code storage unit 24. The key code storage unit 24 will 
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6 
remain in the code transmission mode cyclically gener 
ating the key code stored therein until a signal is re 
ceived via a signal path 56, the signal on the signal path 
56 also being connected to the key decoder assembly 
28 causing the signal on the signal path 52 to be 
changed. The signal on the signal path 56 and the 
changed signal on the signal path 52 are each received 
via the key code storage unit 24 causing the key code 
previously stored in the key code storage unit 24 to be 
destroyed or cleared and conditioning the key code 
storage unit 24 in the code receive mode for receiving 
key codes via the signal path 40. 
The data synchronization assembly 26 generates and 

supplies clock signal pulses on the signal paths 42 and 
50 for operating portions of the key code storage unit 
24 and the key decoder assembly 28 in a manner gener 
ally described before. The data synchronization assem 
bly 26 also provides a clock signal on a signal path 58 
for operating portions of the lock assembly 14 and is 
constructed to receive a signal from the key code stor 
age unit 24 via a signal path 60 for synchronizing the 
clock signal on the signal path 42 with the incoming, 
received key code on the signal path 40, in a manner 
to be described in greater detail below. 
The key receiver assembly 22, the key code storage 

unit 24, the data synchronization nassembly 26, the key 
decoder assembly 28 and the key power supply 30 are 
preferably retained in a key housing 62 having a key 
connector 64 connected to a portion thereof. A plural 
ity of female connectors 68, 70, 72, 74 and 76 are 
formed on a portion of the key connector 64. As shown 
in FIG. 1, the signal path 36 is connected to the con 
nector 68, the signal path 48 is connected to the con 
nector 70, the signal path 56 is connected to the con 
nector 72, the signal path 54 is connected to the con 
nector 74, and the signal path 58 is connected to the 
connector 76. 
The key connector 64 is shaped to be inserted into a 

mating lock connector 78 in a connected position of 
the key assembly 12 and the lock assembly 14, as 
shown in FIG. 1. A plurality of spaced male connectors 
80, 82, 84, 86 and 88 are formed on the lock connector 
78 and, in a connected position of the mating key con 
nector 64 and the lock connector 78, the male connec 
tor 80 is inserted into and connected to the female con 
nector 68, the male connector 82 is inserted into and 
connected to the female connector 70, the male con 
nector 84 is inserted into and connected to the female 
connector 72, the male connector 86 is inserted into 
and connected to the female connector 74, and the 
male connector 88 is inserted into and connected to the 
female connector 76. 
The lock connector 64 is formed on a portion of a 

lock housing 90 and, in one preferred form diagram 
matically shown in FIG. 1, the lock housing 90 is con 
structed to structurally house the various assemblies 
and components of the lock assembly 14. More partic 
ularly, the lock assembly 14 includes: a lock recogni 
tion code generator 92, a lock decoder and comparator 
assembly 94 and a lock control assembly 96, and each 
of these assemblies is preferably supported within the 
lock housing 90. 
A conductor 98 is connected to the male connector 

80 and, in a connected position of the key assembly 12 
and the lock assembly 14, the conductor 98 is con 
nected to the signal path 36 via the mating connection 
between the connectors 68 and 70, thereby connecting 
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the positive side of the key power supply 30 to the con 
ductor 98. The conductor 98 is also connected to the 
lock recognition code generator 92, the decoder and 
comparator assembly 94 and the lock control assembly 
96. Thus, the key power supply 30 is connected to and 
provides the electrical power supply for operating the 
various electrical components and assemblies of the 
lock assembly 14, in a connected position of the key as 
sembly 12 and the lock assembly 14. 
A signal path 100 is connected to the male connector 

88 and, in a connected position of the key assembly 12 
and the lock assembly 14, the clock signal on the signal 
path 58 is connected to the signal path 100 via the mat 
ing connection between the connectors 76 and 88. The 
clock signal on the signal path 100 is connected to and 
received by the lock recognition code generator 92 and 
the lock decoder and comparator assembly 94. The 
lock recognition code generator 92 has a predeter 
mined code encoded therein and is constructed to gen 
erate the time division binary lock recognition code in 
response to the received clock signal on the signal path 
100, the generated lock recognition code being pro 
vided on a signal path 102 and connected to the key de 
coder assembly 28 via the mating connection between 
the connectors 82 and 70 connecting the signal paths 
102 and 48. 
The key code cyclically generated by the key code 

storage unit 24 and provided on the signal path 54 is 
connected to the lock decoder and comparator assem 
bly 94 via a signal path 104 and the mating connection 
between the connectors 74 and 86 connecting the sig 
nal paths 54 and 104. The lock decoder and compara 
tor assembly 94 is constructed to receive the key code 
via the signal path 104 and the clock signal via the sig 
nal path 100, the lock decoder and comparator assem 
bly 94 decoding the received key code and comparing 
the received key code with a predetermined lock code 
permanently encoded in the lock decoder and compar 
ator assembly 94 uniquely identifying the lock assem 
bly 14. The lock decoder and comparator assembly 94 
generates a signal on a signal path 106 which is con 
nected to the signal path 56 via the mating connection 
between connectors 84 and 72 connecting the signal 
paths 106 and 56 destroying or clearing the key code 
stored in the key code storage unit 24 and causing the 
key decoder assembly 28 to change the signal on the 
signal path 52, thereby conditioning the key code stor 
age unit 24 in the code receive mode as generally de 
scribed before. 
When the received key code compares identically 

with the lock code, the lock decoder and comparator 
assembly 94 generates a signal on a signal path 108 in 
dicating an identical comparison between the key code 
and the lock code. The lock control assembly 96 is con 
structed to receive the signal on the signal path 108 in 
dicating an identical comparison between the key code 
and the lock code and to operate a portion thereof pro 
viding access to the secured area, the lock control as 
sembly 96 generating a signal on a signal path 110 indi 
cating the lock control assembly 96 has been operated 
to provide access to the secured area. The signal path 
110 is connected to the signal path 106, and thus a sig 
nal is prooduced on the signal path 56 destroying or 
clearing the key code stored in the key code storage 
unit 24 and conditioning the key code storage unit 24 
in the code receive mode when the key code received 
by the lock decoder and comparator assembly 94 com 
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8 
pares identically with the lock code and the lock con 
trol assembly 96 has been operated to provide access 
to the secured area and when the key code received by 
the lock decoder and comparator assembly 94 does not 
identically compare with the lock code. 

OPERATION OF FIG. 1 

The lock assembly 14 controls access to the secured 
area or device and the key assembly 12 is utilized to 
gain access to the secured area or device in a controlled 
manner maintaining the security integrity of the area or 
device, i.e., access to the secured area or device is 
gained utilizing the access control assembly 10 only 
when predetermined conditions exist and the predeter 
mined conditions are determined and set in a manner 
substantially preventing a violation of the secured area 
or device in an unauthorized manner or by an unautho 
rized individual. In various operational embodiments, 
the lock assembly 14 controls the lock on a security 
gate of a fenced-in area, or the lock on a door or a win 
dow or the like of a manufacturing plant, or the lock on 
doors of railroad cars, trucks, buildings, shipment con 
tainers, for example. In other operational embodi 
ments, the lock assembly 14 controls access to a partic 
ular machine such as a data processing machine, for ex 
ample. In each of these operational embodiments, the 
key assembly 12 is utilized to operate the lock assembly 
14 in a manner providing access to the area or device 
secured via the lock assembly 14. 
For the purpose of illustrating the operation of the 

present invention, it will be assumed that the lock as 
sembly 14 controls the lock on a truck door and, in this 
example, the truck door provides access to the secured 
area (the cargo carrying space of the truck) in an un 
locked condition, the truck door securing and prevent 
ing access to the secured cargo carrying space in a 
closed, locked position of the truck door. When the 
truck is docked at a particular designation, an individ 
ual operator desiring to gain entry or access to the se 
cured cargo carrying space must operate the lock as 
sembly 14 to unlock the truck door lock and, to oper 
ate the truck door lock controlled via the lock assembly 
14, the operator must load the key assembly 12 with a 
key code which identically corresponds to the lock 
code of the lock assembly 14. 

In this particular operational example, the access 
control apparatus 10 is utilized to control access to the 
cargo carrying space of a predetermined number of dif 
ferent trucks and each of the trucks includes a truck 
door secured by a lock assembly constructed exactly 
like the lock assembly 14 shown in FIG. 1, except each 
lock assembly is encoded with a different, predeter 
mined lock code uniquely identifying the particular 
lock assembly and distinguishing this particular lock 
assembly from the lock assemblies securing the truck 
doors of the remaining trucks. Further, in this type of 
operational embodiment, each truck is identified by a 
predetermined identification symbol uniquely identify 
ing the particular truck and distinguishing this particu 
lar truck from the other trucks and the identification 
symbol can comprise an alpha-numeric sequence of 
Symbols stamped at a convenient location on the truck. 
In one form, the identification symbol can be the truck 
license number; however, since the truck license num 
ber changes annually, it is preferred that a different 
identification symbol be adopted and preferably per 
manently stamped on the truck or on a portion of the 
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lock assembly at the time the lock assembly is installed. 
In any event, the identification symbol identifies the 
particular truck or, more particularly, the particular 
lock assembly installed on the particular truck and the 
identification symbol is not the same as the lock code. 
To load the key assembly 12 with the desired key 

code which corresponds identically to the lock code of 
the lock assembly 14, the operator first obtains the 
identification symbol uniquely identifying the particu 
lar lock assembly 14 which the operator desires to op 
erate. The operator reports this identification symbol 
to the operator of the encoder station 16 utilizing either 
an existing two-way radio type of communication sys 
tem, a teletypewriter type of communication or via a 
standard, existing telephone communication system, 
the operator of the encoder station being a dispatcher 
of a freight company and the encoder station 16 being 
located at the headquarters location of the freight com 
pany, for example. When the operator reports the iden 
tification symbol to the encoder station 16 operator, 
the operator also requests that the key assembly 12 be 
loaded with the proper key code corresponding identi 
cally to the lock code of the lock assembly 14 desired 
to be operated. It should be noted that, in one form, the 
identification symbol is constructed in the form of a 
time division binary code in a manner allowing the op 
erator to communicate directly with the encoder sta 
tion 16 and directly enter the identification symbol into 
the encoder station 16 along with a time division binary 
request code requesting the encoder station 16 to gen 
erate and transmit the key code corresponding identi 
cally to the lock code of the lock assembly 14 desired 
to be operated. In any event, the encoder station 16 is 
constructed to include a portion having each identifi 
cation symbol correlated with the key code of the key 
assembly installed on the particular truck identified by 
the identification symbol, and the encoder station 16 is 
constructed to initially determine the key code, the en 
coder station 6 subsequently generating and transmit 
ting the determined key code identically corresponding 
to the lock code of the lock assembly 14 uniquely iden 
tified by the identification symbol. 
The determined key code is transmitted via the en 

coder station 16 over either the direct wire data link 18 
or the acoustical data link 20. To receive the transmit 
ted key code, the key assembly 12 must be conditioned 
in the code receive mode. Thus, the operator will close 
the power switch 34 thereby connecting electrical op 
erating power to the key decoder assembly 28, the data 
synchronization assembly 26, the key code storage unit 
24 and the key receiver assembly 22. Since a key code 
has not yet been entered into the key code storage unit 
24, the key code transmitted via the encoder station 16 
will be received via the key receiver assembly 22 over 
the direct wire data link 18 or by the receiver speaker 
38 of the key receiver assembly 22 over the acoustical 
data link 20. 
The key code received by the key receiver assembly 

22 is received by the key code storage unit 24 over the 
signal path 40 along with a clock signal generated by 
the data synchronization assembly 26 and provided on 
the signal path 42. The key code storage unit 24 deter 
mines whether the key code being clocked into the key 
code storage unit 24 has a proper predetermined code 
format (a code format representing a valid key code) 
and, if the key code storage unit 24 detects a key code 
having a proper predetermined code format has been 
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10 
clocked into the key code storage unit 24, the key code 
storage unit 24 activates the signal path 46 illuminating 
the indicator lamp 44 and conditions the key assembly 
12 in the code storage mode wherein the received key 
code remains stored in the key code storage unit 24 and 
the key code storage unit 24 is conditioned such that 
subsequently received key codes are not clocked into 
the key code storage unit 24. 
The illumination of the indicator lamp 44 provides an 

indication perceivable by the operator indicating that 
a key code, having a predetermined code format, has 
been received and stored in the key code storage unit 
24. The key assembly 12 is now conditioned to be con 
nected to the lock assembly 14 for operating the lock 
control assembly 96 in a manner providing access to 
the area secured via the lock assembly 4. 
The operator positions the key assembly 12 in a con 

nected position with respect to the lock assembly 14 by 
inserting the key connector 64 into the lock connector 
78 thereby connecting each of the key connectors 68, 
70, 72, 74 and 76 to one of the lock connectors 80, 82, 
84, 86 and 88, as shown in FIG. 1. In the connected po 
sition of the key connector 64 and the lock connector 
78, electrical operating power is supplied to the lock 
code generator 92, the lock decoder and comparator 
assembly 94 and the lock control assembly 96 by the 
key power supply 30 via the signal path 36 and the sig 
nal path 98 and the mating connection between the 
connectors 68 and 80 connecting the signal paths 36 
and 98, and a clock signal generated via the data syn 
chronization assembly 26 is connected to the lock rec 
ognition code generator 92 and the lock decoder and 
comparator assembly 94 via the signal path 100 and the 
mating connection between the connectors 76 and 88 
connecting the signal paths 58 and 100. 

In response to the received clock signal, the lock rec 
ognition code generator 92 generates a predetermined 
time division binary lock recognition code which is pro 
vided on the signal path 102. The lock recognition code 
generated by the lock recognition code generator 92 is 
received by the key decoder assembly 28 on the signal 
path 48 via the connection between the signal paths 48 
and 102 provided via the mating connection between 
the connectors 70 and 82. If the key decoder assembly 
28 detects a lock recognition code, having a predeter 
mined code format, received from the lock recognition 
code generator 92, the key decoder assembly 28 gener 
ates a signal on the signal path 52 indicating a proper 
lock recognition code having a predetermined code 
format has been received from the lock assembly 14 
connected to the key assembly 12. 
When the key code storage unit 24 receives a signal 

on the signal path 52 indicating a lock recognition code 
having a predetermined code format has been received 
from the lock assembly 14 and detected by the key de 
coder assembly 28, the key code storage unit 24 is con 
ditioned in the code transmission mode and, in the 
code transmission mode, the key code storage unit 24 
receives a clock signal from the data synchronization 
assembly 26, the key code storage unit 24 cyclically 
generating and transmitting the key code stored therein 
in the code transmission mode. The key code generated 
by the key code storage unit 24 is provided on the sig 
nal path 54 and received by the lock decoder and com 
parator assembly 94 on the signal path 104 via the mat 
ing connection between the connectors 74 and 86 con 
necting the signal path 54 and 104. 
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In response to the received key code on the signal 
path 104 and the received clock signal on the signal 
path 100, the lock decoder and comparator assembly 
94 decodes the received key code and compares the re 
ceived key code with the predetermined lock code per 
manently encoded in the lock decoder and comparator 
assembly 94. If the received key code does not com 
pare identically with the lock code, the lock decoder 
and comparator assembly 94 generates a signal pro 
vided on the signal path 106 and connected to the key 
decoder assembly 28 and the key code storage unit 24 
via the signal path 56 and the mating connection be 
tween the connectors 84 and 72 connecting the signal 
paths 106 and 56 causing the key code stored in the key 
code storage unit 24 to be destroyed or cleared and the 
signal on the signal path 52 to be changed via the key 
decoder assembly 28 conditioning the key code storage 
unit 24 in the code receive mode. Thus, if the key code 
does not compare identically with the lock code, the 
key code stored in the key assembly 12 is automatically 
destroyed and the operator must again request that the 
key assembly 12 be loaded with a proper, predeter 
mined key code before the key assembly 12 can be uti 
lized to operate any lock assembly. 

If the key code received by the lock decoder and 
comparator assembly 94 compares identically with the 
lock code permanently encoded in the lock decoder 
and comparator assembly 94, the lock decoder and 
comparator assembly 94 generates a signal on the sig 
nal path 108 indicating the lock assembly 14 has re 
ceived a key code identical to the lock code of the lock 
assembly 14. The lock control assembly 96 receives the 
signal on the signal path 108 and operates to unlock the 
locking device controlled by the lock control assembly 
96 or, in the operational example utilized before, the 
lock control assembly 96 operates to unlock the truck 
door lock providing access to the secured truck cargo 
carrying space in response to a received signal on the 
signal path 108 indicating the received key code com 
pared identically with the lock assembly 14 lock code. 
Simultaneous with the operating of lock control assem 
bly 96 to unlock the secured device, the lock control 
assembly 96 generates a signal on the signal path 110 
which is received by the key decoder assembly 28 and 
the key code storage unit 24 via the signal path 56 and 
the mating connection between the connectors 84 and 
72 connecting the signal paths 56 and 110 causing the 
key code stored in the key code storage unit 24 to be 
destroyed or cleared and the signal on the signal path 
52 to be changed via the key decoder assembly 28 con 
ditioning the key code storage unit 24 in the code re 
ceive mode. 
The access control assembly 10 provides a means for 

securing a relatively large number of devices wherein 
the security of each device is controlled by a lock as 
sembly 14 and each lock assembly 14 is identified by 
a permanently encoded lock code uniquely identifying 
each lock assembly 14 and distinguishing each lock as 
sembly 14 from the other lock assemblies 14. Since 
each of the lock codes is a time division binary code, 
it is substantially impossible for an unauthorized indi 
vidual to obtain the lock code for the purpose of violat 
ing the security of the access control assembly. 

Further, the access control assembly 10 provides a 
key assembly 12 which can be utilized to operate any 
of the lock assemblies 14 even though each lock assem 
bly 14 is permanently encoded with a different lock 
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12 
code uniquely identifying each of the lock assemblies 
14, since the key assembly 12 is loaded with a predeter 
mined key code via the encoder station 16. The opera 
tor of the key assembly 12 does not have access to the 
particular lock code since the only information re 
quired by the operator is the identification symbol. 
Also, it is not necessary that the operator of the en 
coder station 16 have access to the various lock codes 
since the operator need only enter the identification 
symbol into the encoder station and the key code cor 
responding to the entered identification symbol is auto 
matically located, generated and transmitted by the en 
coder station 16. Thus, the access control assembly 10 
is constructed in a manner eliminating any necessity of 
providing the lock codes to the various operators utiliz 
ing the system. 
Since the key code stored in the key assembly 12 is 

destroyed when the key code does not compare identi 
cally with the lock code and when the lock assembly 14 
is operated to provide access to the secured area, the 
key assembly 12 can only be utilized for a single opera 
tion, i.e. to operate any one of the lock assemblies 14 
only one time. In other words, the operator of the key 
assembly 12 is required to communicate with the en 
coder station 16 each time it is desired to utilize the key 
assembly 12 for operating any particular lock assembly. 

It should also be emphasized that the key assembly 
12 is constructed such that the key assembly 12 must 
first receive a predetermined lock recognition code 
from the lock generator 92 of the lock assembly 14 
connected to the key assembly 12 prior to the genera 
tion and transmission of the key code. In this manner, 
any possibility of obtaining the key code by some unau 
thorized device connected to the key assembly 12 is 
substantially reduced since it would be necessary for 
the unauthorized device to first generate a predeter 
mined lock recognition code which is identified by the 
key assembly 12 before the key assembly 12 will gener 
ate and transmit the key code stored therein. In other 
words, the access control apparatus 10 is constructed 
such that, after the key assembly 12 is connected to the 
lock assembly 14, the key assembly 12 must receive 
and detect the predetermined lock recognition code 
indicating that the key assembly 12 is connected to a 
proper lock assembly 14 and then the lock assembly 14 
must receive a key code identical to the lock code be 
fore the lock assembly 14 will operate to provide access 
to the secured area or device. 

KEY ASSEMBLY 

Shown in FIG. 2 is one preferred embodiment of the 
key receiver assembly 22, the key code storage unit 24 
and the key decoder assembly 28 of the key assembly 
12. 

KEY RECEIVER ASSEMBLY 

The key code is a time division binary code compris 
ing a predetermined number of key code bits, each key 
code bit having a logic value of one (1) or zero (0) and 
the key code bits arranged in a predetermined serial ar 
rangement forming the key code. In one preferred 
form, the encoder station 16 is constructed to generate 
and transmit the key code via either the direct wire 
data link 18 or the acoustical data link 20 utilizing the 
frequency shift key (FSK) method of transmitting time 
division binary codes wherein a key code bit having a 
logic value of one (1) is transmitted at one predeter 
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mined frequency (f) and a key code bit having a logic 
value of zero (0) is transmitted at another, distinct fre 
quency (f). The FSK method for generating and trans 
mitting time division binary codes is well known in the 
art and one preferred method utilizing FSK is described 
in detail in the Applicant's co-pending application enti 
tled “A COHERENT, FIXED BAUD RATE FSK 
COMMUNICATION METHOD AND APPARA 
TUS,' Ser. No. 458,330 filed Apr. 5, 1974, and re 
ferred to before. 
The key receiver assembly 22 includes: an amplifier 

120 and an FSK demodulator 122. When the key code 
is transmitted via the acoustical data link 20 the acous 
tical signal is picked up or received via the speaker 38 
and then converted into an electrical signal on a signal 
path 124 connected between the receiver speaker 38 
and the amplifier 120. The amplifier 120 receives the 
electrical signal on the signal path 124, amplifies the 
received signal and provides the amplified signal on a 
signal path 126 connected between the amplifier 120 
and the FSK demodulator 122. The amplified signal on 
the signal path 126 corresponds to the FSK signal trans 
mitted via the encoder station 16 and represents the 
transmitted key code. 
The direct wire data link 18 is connected to the FSK 

demodulator 122 via the signal path 126 and thus the 
signal on the signal path 126 corresponds to the trans 
mitted FSK signal representing the key code when 
transmitted via either the direct wire data link 18 or the 
acoustical data link 20. In either event, the FSK signal 
representing the transmitted key code is received by 
the FSK demodulator 122 on the signal path 126. The 
FSK demodulator 122 is constructed to sense the fre 
quency of the signal received on the signal path 126 
and provide a “high' output signal on the signal path 
40 in response to a received signal having a frequency 
(f) and a “low” output signal on the signal path 40 in 
response to a received signal having a frequency (f), 
the FSK demodulator 122 output signal on the signal 
path 40 being the time division binary coded key code 
transmitted by the encoder station 16. An FSK demod 
ulator constructed to function in a manner described 
with respect to the FSK demodulator 122 is commer 
cially available from such companies as Exar Corpora 
tion, for example, and one FSK demodulator which has 
been found to provide satisfactory results is Exar Cor 
poration's FSK demodulator designated by the part 
number XR-210, for example. 

KEY DECODER ASSEMBLY 

The key decoder assembly 28 includes: a decoder 
shift register 130, a format decoder 132 and a flip-flop 
network 134. 
The decoder shift register 130 is preferably an N-bit 

digital shift register of the type generally referred to in 
the art as a serial in/parallel out type of digital shift reg 
ister; that is, the binary coded data is clocked into the 
decoder shift register 130 in a serial manner and binary 
coded data clocked into the decoder shift register 130 
is provided via a predetermined number (P) parallel 
output signal paths 136 (only the first signal path and 
last signal path being shown in FIG. 2 and designated 
therein via the reference numerals 136A and 136B for 
the purpose of clarity). The decoder shift register 130 
receives binary coded data on the signal path 48 and a 
clock pulse generated by the data synchronization as 
sembly 26 on the signal path 50, the binary coded data 
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being received from the lock recognition code genera 
tor 92 and clocked into the decoder shift register 130. 
A digital shift register constructed to operate in a man 
ner described before with respect to the decoder shift 
register 130 is commercially available and one such 
digital shift register is commercially available from 
Texas Instruments, Inc. and designated by the Texas 
Instruments, Inc. part number TI No. 74164, for exam 
ple. 
The parallel output signal paths 136 are each con 

nected to the format decoder 132 and the format de 
coder 132 is constructed to receive the signals on the 
signal paths 136 representing the binary coded data 
clocked into the decoder shift register 130, the format 
decoder 132 providing an output signal in the low state 
when the received signal on each of the (P) signal paths 
136 is in the high state and providing an output signal 
on a signal path 138 in the high state when any one of 
the received signals on the (P) signal paths 136 is in the 
low state. In one preferred form, the format decoder 
132 is a NAND gate having a predetermined number 
of inputs for receiving the signals on the (P) signal 
paths 136 and providing the single output signal on the 
signal path 138. One NAND gate which is constructed 
to operate in a manner described before with respect 
to the format decoder 132 is commercially available 
from Texas Instruments, Inc. and designated via the 
Texas Instruments, Inc. part number TI-7430, for ex 
ample. 
The flip-flop network 134 is constructed to receive 

the format decoder 132 output signal on the signal path 
138 and provide the key decoder assembly 28 output 
signal on the signal path 52, the flip-flop network 134 
providing an output signal on the signal path 52 in the 
high state in response to a received signal on the signal 
path 138 in the low state. The flip-flop network 134 
output signal on the signal path 52 remains in the high 
state until the flip-flop network 134 receives a reset sig 
nal in the high state on the signal path 56 thereby 
changing the key decoder assembly 28 output signal on 
the signal path 52 from the high to the low state. A flip 
flop network constructed to operate in a manner de 
scribed before with respect to the flip-flop network 134 
is commercially available from Texas Instruments, Inc. 
and designated via the Texas Instruments, Inc. part 
number TI-7474, for example. 
During the operation of the key decoder assembly 28 

and before a lock recognition code has been clocked 
into the decoder shift register 132, the format decoder 
130 output signal on the signal path 138 is in the high 
state and, in response to a received signal on the signal 
path 138 in the high state, the flip-flop network 134 
output signal remains in the low state, i.e., the flip-flop 
network 134 is not operated to change the output sig 
nal of the flip-flop network 134 in response to a re 
ceived signal on the signal path 138 in the low state. 
The key code storage unit 24 is constructed to be con 
ditioned in the code receive mode in response to a re 
ceived key decoder assembly 28 output signal on the 
signal path 52 in the low state. 
When a lock recognition code is received on the sig 

nal path 48 and a clock signal is received on the signal 
path 50, the lock recognition code on the signal path 
48 is clocked into the decoder shift register 130. The 
predetermined number (P) stages of the decoder shift 
register 130 are connected to the format decoder 132 
via the signals on the predetermined number (P) paral 
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lel signal paths 136, and the lock recognition code gen 
erated by the lock recognition code generator 92 has 
a predetermined code format constructed such that the 
predetermined number (P) stages of the decoder shift 
register 130 will each produce a signal in the high state 
on the (P) signal paths 136 when a proper lock recogni 
tion code having a predetermined code format has 
been received from the lock recognition code genera 
tor 92 and clocked into the key decoder assembly 28. 
When the signals on the (P) signal paths are each in 

the high state indicating a lock recognition code having 
a proper, predetermined code format has been re 
ceived and clocked into the decoder shift register 130, 
a format decoder 132 output signal in the low state is 
provided on the signal path 138 causing the operation 
of the flip-flop network 134 to produce an output signal 
on the signal path 52 in the high state. The key code 
storage unit 24 is constructed to be conditioned in the 
code storage mode or in the code transmission mode in 
response to a key decoder assembly 28 output signal on 
the signal path 52 in the high state. In any event, the 
key code storage unit 24 is constructed such that key 
codes cannot be received via the signal path 40 until 
the key decoder assembly 28 output signal on the signal 
path 52 is changed to the low state. 
A reset signal on the signal path 56 in the high state 

is produced in response to either a determination via 
the lock decoder and comparator assembly 94 of the 
lock assembly 14 that the key code transmitted to the 
lock assembly 14 via the key assembly 12 does not 
compare with the predetermined lock code of the lock 
assembly 14 or the operation of the lock control assem 
bly 96 to provide access to the controlled, secured 
area. In either event, the key decoder assembly 28 out 
put signal on the signal path 52 is changed to the low 
state and the key code storage unit 24 is constructed to 
be conditioned in the code receive mode in a manner 
and for reasons generally described before and to be 
described in greater detail below with respect to the de 
scription of the key code storage unit 24 as shown in 
FIG. 2. 

KEY CODE STORAGE UNIT 

As mentioned before, the key assembly 12 has three 
operational modes: the code receive mode, the code 
storage mode, and the code transmission mode. In the 
code receive mode, the key code storage unit 24 is con 
structed to receive an incoming key code on the signal 
path 40 and to clock the incoming binary code into a 
key code storage shift register 200. In the code storage 
mode, the key code storage unit 24 is constructed to 
retain and store the received key code. In the code 
transmission mode, the key code storage unit 24 is con 
structed to cyclically generate and transmit the key 
code stored in the key code storage shift register 200 
until a signal is received from the lock assembly 14 in 
dicating that the lock assembly 14 has been operated 
to provide access to the secured area or the secured de 
vice, or until a signal is received indicating that the key 
code transmitted to the lock assembly 14 did not com 
pare identically to the lock assembly 14 lock code. 

Referring more particularly to the key code storage 
unit 24 shown in FIG. 2, the signal path 40 from the key 
receiver assembly 22 is connected to one input of an 
AND gate 202 and the other input of the AND gate 202 
is connected to a signal path 204. The output signal of 
a flip-flop network 205 is connected to an inverter 206 
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via a signal path 207 and the output signal of the in 
verter 206 is provided on the signal path 204 connected 
to the one input of the AND gate 202. The inverter 206 
is constructed to provide an output signal in the high 
state on the signal path 204 when receiving an input 
signal in the low state via the signal path 207 and to 
provide an output signal in the low state on the signal 
path 204 when receiving an input signal on the signal 
path 207 in the high state. The AND gate 202 provides 
an output signal corresponding to the input signal con 
nected thereto via the signal path 40 when the inverter 
206 output signal on the signal path 204 is in the high 
state, and the AND gate 202 provides an output signal 
in the low state when receiving an inverter 206 output 
signal on the signal path 204 in the low state. 
The AND gate 202 output signal is provided on a sig 

nal path 60 connected to one of the inputs of an OR 
gate 208, the other input of the OR gate 208 being con 
nected to a signal path 212. The OR gate 208 is con 
structed to provide an output signal on a signal path 
214 in the high state when receiving an input signal in 
the high state on either or both of the signal paths 60 
and 212. The output signal of the OR gate 208 on the 
signal path 214 is connected to the input of the key 
code storage shift register 200. Thus, in the low state 
of the signal on the signal path 212, the output signal 
of the OR gate 208 on the signal path 214 corresponds 
to the signal on the input signal path 60 or, in other 
words, corresponds to the incoming binary key code 
received on the signal path 40 in the high state of the 
inverter 206 output signal on the signal path 204, for 
reasons and in a manner to be described in greater de 
tail below. 
The key code storage shift register 200 provides the 

binary key code stored therein in a serial manner on a 
signal path 54, and thus the code storage shift register 
200 provides the key code storage unit 24 output signal 
on the path 54, the key code storage shift register 200 
output signal on the signal path 54 also being con 
nected to one of the inputs of an AND gate 216. The 
other input of the AND gate 216 is connected to a sig 
nal path 218 and the AND gate 216 output signal is 
provided on the signal path 212 connected to the input 
of the OR gate 208. An AND gate 220 provides the 
output signal on the signal path 218, one of the input 
signals to the AND gate 220 being provided on the sig 
nal path 52 and the other input signal to the AND gate 
220 being provided via the fip-flop network 205 output 
signal on the signal path 207. The AND gate 220 is con 
Structed to provide an output signal on the signal path 
218 when the input signals connected thereto via the 
signal paths 52 and 207 are each in the high state. 
A clock signal is connected to the key code storage 

shift register 200 via a signal path 222 and a shift regis 
ter clock logic network 224, the shift register clock 
logic network 224 being constructed to provide a shift 
register clock signal on the signal path 222 in the code 
receive mode and in the code transmission mode of the 
key code storage unit 24. The shift register clock logic 
network 224 includes an AND gate 226 having one 
input connected to the signal path 42 for receiving the 
clock signal from the data synchronization assembly 26 
and the other input connected to the signal path 52 for 
receiving the key decoder assembly 28 output signal 
provided via the flip-flop network 134. The AND gate 
226 is constructed to provide an output signal on a sig 
nal path 228 corresponding to the clock signal on the 
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signal path 42 in the high state of the signal on the sig 
nal path 52 and to provide an output signal in the low 
state when receiving a signal on the signal path 52 in 
the low state. 
The clock signal on the signal path 42 is also con 

nected to one of the inputs of an AND gate 230 and the 
other input of the AND gate 230 is connected to the in 
verter 206 output signal on the signal path 204. The 
AND gate 230 is constructed to provide an output sig 
nal on a signal path 232 corresponding to the clock sig 
nal when receiving an input signal on the signal path 42 
in the high state of the signal on the signal path 204 and 
to provide an output signal in the low state on the signal 
path 232 when receiving an input signal in the low state 
on the signal path 204. Thus, in one condition of the 
shift register clock logic network 224, the clock signal 
is provided on the signal path 232 and, in one other 
condition of the shift register clock logic network 224, 
the clock signal is provided on the signal path 228, for 
reasons and in a manner to be described in greater de 
tail below. 
The AND gate 226 output signal on the signal path 

228 is connected to one of the inputs of an AND gate 
234 and the other input to the AND gate 234 is con 
nected to the flip-flop network 205 output signal on the 
signal path 207. The AND gate 234 is constructed to 
provide an output signal corresponding to the signal on 
the signal path 228 when receiving an input signal in a 
high state on the signal path 207 and to provide an out 
put signal in the low state when receiving an input sig 
nal in the low state on the signal path 207, the AND 
gate 234 providing an output signal corresponding to 
the clock signal received on the signal path 228 is one 
condition of the shift register clock logic network 224. 
The AND gate 234 output signal is connected to one 

of the inputs of an OR gate 236 via a signal path 238 
and the AND gate 230 output signal is connected to the 
other input of the OR gate 236 via the signal path 232. 
The OR gate 236 output signal is provided on the signal 
path 222 connected to the key code storage shift regis 
ter 200 and the OR gate 236 is constructed to provide 
an output signal on the signal path 222 in the high state 
when receiving an input signal in the high state on ei 
ther the signal path 232 or the signal path 238, the OR 
gate 236 also providing an output signal in the high 
state on the signal path 222 when receiving input sig 
nals in the high state on the signal paths 232 and 238. 
The clock signal on the signal path 222 is thus provided 
via the OR gate 236 output signal. 
The key code storage shift register 200 is, more par 

ticularly, of the type commonly referred to in the art as 
a serial in/parallel out type of digital shift register. The 
binary coded data is clocked into the key code storage 
shift register 200 in a serial manner and the binary 
coded data in the key code storage shift register 200 is 
provided via a predetermined number (M) output sig 
nal paths 240 (only the first and the last output signal 
paths 240 being shown in FIG. 2 and designated therein 
via the reference numerals 240A and 240B). Serial in/- 
parallel out type of digital shift registers are commer 
cially available from such manufacturers as Texas In 
struments, Inc., for example, one suitable digital shift 
register being designated by the Texas Instruments, Inc. 
part number TI No. 74164, for example. 
The parallel output signal paths 240 from the key 

code storage shift register 200 are each connected to 
a code format decoder 242, the format decoder 242 
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being constructed to provide an output signal on a sig 
nal path 244 in the high state when each of the received 
signals on the signal paths 240 is in the high state and 
to provide an output signal in the low state on the signal 
path 244 when any one of the signals on the signal 
paths 240 is in the low state. The format decoder 242 
is constructed and operates in a manner similar to that 
described before with respect to the format decoder 
132. 
The format decoder 244 output signal provided on 

the signal path 244 is connected to the input of the flip 
flop network 205. The flip-flop network 205 provides 
an output signal in the high state when receiving a sig 
nal on the signal path 244 in the high state and the flip 
flop network 205 output signal is switched to the low 
state when receiving a signal on the signal path 244 in 
the low state. 

In the binary code receive mode of the key code stor 
age unit 24, the key code storage unit 24 is conditioned 
to receive a time division binary key code via the signal 
path 40. In this condition, a key code has not been 
clocked into the key code storage shift register and the 
signal on each of the key code storage shift register 200 
parallel output signal paths 240 is in the low state, the 
format decoder 242 output signal on the signal path 
244 thus being in the low state. 
Since the signal connected to the flip-flop network 

205 via the signal path 244 is in the low state, the flip 
flop network 205 output signal on the signal path 207 
is in the low state. The inverter 206 input signal on the 
signal path 207 is in the low state and thus the inverter 
206 output signal on the signal path 204 is in the high 
state. Therefore, the AND gate 202 input signal on the 
signal path 204 is in the high state and the AND gate 
202 is conditioned such that the AND gate 202 output 
signal on the signal path 60 corresponds to the incom 
ing key code on the signal path 40. 

In the code receive mode of the key code storage unit 
24, the key assembly 12 has not been connected to the 
lock assembly 14 and thus the key decoder assembly 28 
output signal on the signal path 52 is in the low state, 
this signal being connected to one of the inputs of the 
AND gate 220. The input signals connected to the 
AND gate 220 via the signal paths 52 and 207 are each 
in the low state, the AND gate 220 providing an output 
signal on the signal path 218 in the high state in this 
condition. Since a key code has not been stored in the 
key code storage shift register 200, the key code stor 
age shift register 200 output signal on the signal path 
54 is in the low state, and thus one of the signals con 
nected to the AND gate 216 on the signal path 218 is 
in the high state and the other signal connected to the 
AND gate 216 on the signal path 54 is in the low state, 
the AND gate 216 providing an output signal on the 
signal path 212 in the low state in this condition. 
The AND gate 216 output signal in the low state is 

connected to one of the inputs of the OR gate 208 and 
the OR gate 208 receives a signal corresponding to the 
incoming, received key code on the signal path 60 con 
nected to the other input of the OR gate 208. Since the 
signal on the signal path 212 is in the low state and the 
signal on the signal path 60 corresponds to the incom 
ing, received key code on the signal path 40, the OR 
gate 208 output signal on the signal path 214 corre 
sponds to the incoming, received key code on the signal 
path 40, the OR gate 208 output signal being con 
nected to the input of the key code storage shift register 



3,911,397 
19 

220. The AND gates 200, 216 and 202, the inverter 
206 and the OR gate 208 thus cooperate to connect the 
incoming key code on the signal path 40 to the input 
of the key code storage shift register 200 in the code 
receive mode of the key code storage unit 12. The key 
code on the signal path 214 is clocked into the key 
code storage shift register 200 via the clock signal on 
the signal path 222 connected to the key code storage 
shift register 200 in the code receive mode of the key 
code storage unit 24, as will be described in greater de 
tail below. 
The clock signal is generated via the data synchroni 

zation network 26 and the clock signal is connected to 
the shift register clock logic network 224 via the signal 
path 42, as described before. Also, the key decoder as 
sembly 28 output signal on the signal path 52 is in the 
low state in the code receive mode of the key code stor 
age unit 24, and thus the AND gate 226 receiving the 
key decoder assembly 28 output signal on the signal 
path 52 in the low states provides an output signal on 
the signal path 228 in the low state. The AND gate 226 
output signal on the signal path 228 and the flip-flop 
network 205 output signal on the signal path 207 are 
each connected to the AND gate 234 and the flip-flop 
network 205 output signal on the signal path 207 is in 
the low state in the code receive mode of the key code 
storage unit 24, as mentioned before. Thus, the AND 
gate 234 output signal on the signal path 238 is in the 
low state in the code receive mode. 
The AND gate 230 receives the clock signal on the 

signal path 42 and the inverter 206 output signal on the 
signal path 204, the inverter 206 output signal on the 
signal path 204 being in the high state in the code re 
ceive mode. In this condition, the AND gate 230 pro 
vides an output signal on the signal path 232 corre 
sponding to the clock signal received on the signal path 
42. Since the AND gate 234 output signal on the signal 
path 238 is in the low state and the AND gate 230 out 
put signal on the signal path 232 corresponds to the 
clock signal on the signal path 42, the OR gate 236 out 
put signal on the signal path 222 corresponds to the 
clock signal received on the signal path 232. Thus, in 
the code receive mode of the key code storage unit 24, 
the clock signal provided via the data synchronization 
assembly 26 is connected to the key code storage shift 
register 200 via the AND gate 230 and the OR gate 
236, and the clock signal on the signal path 222 oper 
ates to clock the binary key code on the signal path 214 
into the key code storage shift register 200. 
When a key code having a proper, predetermined 

code format has been clocked into the key code storage 
shift register 200, the parallel output signal paths 240 
from the key code storage shift register 200 will each 
be in the high state and the format decoder 242 output 
signal on the signal path 244 will be switched to the 
high state causing the flip-flop network 205 to produce 
an output signal on the signal path 207 in the high state, 
thereby conditioning the key code storage unit 24 in 
the code storage mode. In the code storage mode, the 
inverter 206 output signal on the signal path 204 is in 
the low state since the flip-flop network 205 output sig 
nal on the signal path 207 is in the high state thereby 
rendering the AND gate 202 'inoperative'. In the in 
operative condition of the AND gate 202, the AND 
gate 202 output signal on the signal path 60 is in the 
low state and thus does not correspond to the incom 
ing, received key code on the signal path 40. Further, 
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the key decoder assembly 28 output signal on the signal 
path 52 is in the low state in the code storage mode and 
thus the AND gate 220 output signal on the signal path 
218 is in the low state. The key code storage shift regis 
ter 200 output signal on the signal path 54 is in the low 
state and thus the AND gate 216 output signal on the 
signal path 212 is in the low state in the code storage 
mode of the key code storage unit 24. 
The clock signal on the signal path 42 is connected 

to the AND gates 226 and 230 in the code storage 
mode of the key assembly 12. However, since the key 
decoder assembly 28 output signal on the signal path 
52 is in the low state, the AND gate 226 output signal 
on the signal path 228 is in the low state and, since the 
inverter 206 output signal on the signal path 204 is in 
the low state, the AND gate 230 output signal on the 
signal path 232 is in the low state. Thus, the signal on 
the signal path 222 is in the low state in the code stor 
age mode of the key assembly 12, and the clock signal 
is not connected to the key code storage shift register 
200 for clocking key codes received via the signal path 
40 into the key code shift register 200. 
The key code storage unit 24 will remain in the code 

storage mode until the key assembly 12 is connected to 
the lock assembly 14 and a proper binary coded signal 
is received from the lock assembly 14, in a manner to 
be described in greater detail below. 
After a key code has been clocked into the key code 

storage shift register 200 and the format decoder 242 
has detected that the key code clocked into the key 
code storage shift register 200 has a predetermined 
code format causing the format decoder 242 output 
signal on the signal path 244 to be switched to the high 
state thereby causing the flip-flop network 205 to pro 
duce an output signal on the signal path 207 in the high 
state, the key code storage unit 24 can then be posi 
tioned in the code transmission mode. In the code 
transmission mode, the inverter 206 output signal on 
the signal path 204 is in the low state since the flip-flop 
network 205 output signal on the signal path 207 is in 
the high state and thus the AND gate 202 output signal 
on the signal path 60 is in the low state. Therefore, the 
AND gate 202 does not function to connect an incom 
ing, received key code on the signal path 40 to the OR 
gate 208 via the signal path 60 in the code transmission 
mode. 
The clock signal produced by the data synchroniza 

tion assembly 26 on the signal path 42 is connected to 
the AND gate 226 and to the AND gate 230 of the shift 
register clock logic network 224 in the code transmis 
sion mode. The inverter 206 output signal on the signal 
path 204 is in the low state and thus the AND gate 230 
Output signal on the signal path 232 is in the low state. 
The key decoder assembly 28 produces an output sig 
nal on the signal path 52 in response to a proper re 
ceived lock recognition code from the lock assembly 
14 and, in the high state of the key decoder assembly 
28 output signal on the signal path 52, the AND gate 
226 output signal on the signal path 228 corresponds 
to the clock signal connected to the AND gate 226 on 
the signal path 42. The AND gate 226 output signal on 
the signal path 228 and the flip-flop network 205 out 
put signal on the signal path 207 are each connected to 
the AND gate 234 and, since the flip-flop network 205 
Output signal is in the high state in the code transmis 
sion mode, the AND gate 234 output signal on the sig 
nal path 238 corresponds to the clock signal received 
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on the signal paths 42 and 228. In the code transmis 
sion mode, the OR gate 236 receives the clock signal 
on the signal path 238 and receives a signal in the low 
state on the signal path 232, the OR gate 236 providing 
an output signal on the signal path 222 corresponding 
to the clock signal received on the signal path 42. Thus, 
in the code transmission mode, the clock signal is con 
nected to the key code storage shift register 200 via the 
AND gates 226 and 234 and the OR gate 236, the re 
ceived clock signal on the signal path 222 clocking the 
key code from the key code storage shift register 200 
in a serial manner. The key code clocked from the key 
code storage shift register 200 is provided on the signal 
path 54 (the key code storage unit 24 output signal). 
The key code storage shift register 200 output signal 

on the signal path 54 is connected to the input of the 
AND gate 216 along with the AND gate 220 output sig 
nal on the signal path 218. Since the key decoder as 
sembly 28 output signal on the signal path 52 is in the 
high state and the flip-flop network 205 output signal 
on the signal path 207 is in the high state in the code 
transmission mode, the AND gate 220 output signal on 
the signal path 218 is in the high state. In the high state 
of the AND gate 220 output signal on the signal path 
218, the AND gate 216 output signal on the signal path 
212 corresponds to the key code storage shift register 
200 output signal on the signal path 54, the AND gate 
216 output signal being connected to the OR gate 208 
via the signal path 212. The OR gate 208 thus receives 
a signal in the low state via the signal path 60 and re 
ceives the key code storage shift register 200 output 
signal via the signal path 212, the OR gate 208 provid 
ing an output signal on the signal path 214 correspond 
ing to the key code storage shift register 200 output sig 
nal on the signal path 54. The OR gate 208 output sig 
nal on the signal path 214 is connected to the input of 
the key code storage shift register 200 and thus the key 
code clocked from the key code storage shift register 
200 in a serial manner is simultaneously clocked back 
into the key code storage shift register 200 in a serial 
manner via the AND gate 216, the OR gate 208 and the 
signal paths 54, 212 and 214. In this manner, the key 
code previously stored in the key code storage shift reg 
ister 200 is cyclically clocked from the key code stor 
age shift register 200 and the stored key code is cycli 
cally provided on the key code storage unit 24 output 
signal 54, the AND gate 216 and the OR gate 208 con 
necting the last stage of the key code storage shift regis 
ter 200 to the first stage of the key code storage shift 
register 200 so that the previously stored key code is 
cyclically provided via the key code storage shift regis 
ter output signal on the signal path 54. 
The key code stored in the key code storage shift reg 

ister 200 is cyclically transmitted via the key code stor 
age unit 24 until a reset signal is received on the signal 
path 56 indicating that the secured area or the secured 
device has been operated by the lock assembly 14, or 
that the key code provided on the signal path 54 did not 
compare identically with the predetermined lock code. 
In either event, the reset signal on the signal path 56 is 
switched to the high state resetting the flip-flop net 
work 205, the flip-flop network 205 output signal on 
the signal path 207 being switched to the low state 
when receiving a reset signal on the signal path 56 in 
the high state. Thus, when the reset signal on the signal 
path 56 is switched to the high state, the flip-flop net 
work 205 is reset causing the flip-flop network 205 out 
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put signal on the signal path 207 to be switched to the 
low state. 
The reset signal on the signal path 56 is received via 

the flip-flop network 134 of the key decoder assembly 
28 thereby switching the output signal on the signal 
path 52 to the low state in a manner described before, 
and the reset signal on the signal path 56 is also re 
ceived via the key code storage shift register 200. The 
key code storage shift register 200 destroys or clears 
the key code stored therein in response to the received 
reset signal (all of the shift register stages of the key 
code storage shift register 200 are returned to a low 
state), and the key code storage unit 24 is conditioned 
in the code receive mode in response to the reset signal 
on the signal path 56 received by the key decoder as 
sembly 28 and the key code storage unit 24. 

LOCK ASSEMBLY 

Shown in FIG. 3 is one preferred embodiment of the 
lock recognition code generator 92, the lock decoder 
and comparator assembly 94 and the lock control as 
sembly 96 of the lock assembly 14. 

LOCK RECOGNITION CODE GENERATOR 

The lock recognition code generator 92 includes a 
code generator 250 and an amplifier 252. The code 
generator 250 has a predetermined lock recognition 
code, having a predetermined code format, perma 
nently encoded therein, and is constructed to provide 
the predetermined, encoded lock recognition code in 
a serial manner via a code generator 250 output signal 
on a signal path 254 in response to a received clock sig 
nal on the signal path 100 connected to the code gener 
ator 250. The code generator 250 output signal on the 
signal path 254 is connected to the input of the ampli 
fier 252, the amplifier 252 amplifying the received 
code generator 250 output signal and providing the am 
plified output signal on the signal path 102 (the ampli 
fier 252 output signal being the lock recognition code 
generator 92 output signal). 
Thus, when the key assembly 12 is connected to the 

lock assembly 14, the clock signal generated by the 
data synchronization assembly 26 and provided on the 
signal path 58 is connected to the code generator 250 
via the nating connection between the connectors 76 
and 88 and the signal paths 58 and 100. In response to 
the received clock signal on the signal path 100, the 
code generator 250 provides the encoded lock recogni 
tion code in a serial manner on the signal path 254 
which is amplified by the amplifier 252 and provided 
via the amplifier 252 output signal on the signal path 
102. The predetermined lock recognition code gener 
ated via the code generator 250 is received by the key 
decoder assembly 28 in a manner and for reasons de 
scribed before. 

LOCK CONTROL ASSEMBLY 

The lock control assembly 96 includes: a solenoid 
256, having a Solenoid plunger 258, a lock pin 260 and 
a contact arm 262. The solenoid 256 has an energized 
and a de-energized position and is constructed such 
that the solenoid plunger 258 is extended a distance 
from the solenoid 256 in the de-energized position of 
the solenoid 256 and such that the solenoid plunger 
258 is retracted or withdrawn generally toward the so 
lenoid 256 in the energized position of the solenoid. 
The solenoid 256 is connected to the signal path 108 
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and the solenoid 256 is energized in response to a re 
ceived signal on the signal path 108 in the high state. 
The lock pin 260 has opposite ends 264 and 266 and 

a slot 268 is formed in a portion of the lock pin 260 
generally between the opposite ends 264 and 266. One 
end portion of the solenoid plunger 258 is disposed in 
the slot 268 in the de-energized position of the solenoid 
256, the solenoid plunger 258 preventing movement of 
the lock pin 260 in a locking direction 270 and in an 
unlocking direction 272. 
One end of a compression spring 274 is secured to 

the end 266 of the lock pin 260 and the opposite end 
of the compression spring 274 is secured to a support 
surface 276. The compression spring 274 biases the 
lock pin 260 in the unlocking direction 272; however, 
the lock pin 260 is prevented from being moved in the 
locking direction 272 by the compression spring 258 
via the engagement between the solenoid plunger 258 
disposed in the slot 268 and the lock pin 260 in the de 
energized position of the solenoid 256. The end 264 of 
the lock pin 260 is connected to a lock mechanism 278 
which is constructed to maintain the secured area or 
the secured device in a locked, secure position in the 
de-energized position of the solenoid 256 and in the po 
sition of the lock pin 260 shown in FIG. 3. The particu 
lar construction of the lock mechanism 278 will de 
pend, to some extent, upon the construction and ar 
rangement of the secured area or the secured device. 
In any event, the lock mechanism 278 is constructed 
and connected to the lock pin 260 such that the lock 
mechanism 278 is positioned in a locked position in a 
de-energized position of the solenoid 258 and such that 
the movement of the lock pin 260 in the unlocking di 
rection 272 via the compression spring 274 operates to 
position the lock mechanism 278 in the unlocked posi 
tion providing access to the secured area or the secured 
device. 
An actuator arm 280 is connected to the lock pin 260 

generally between the opposite ends 264 and 266, and 
the actuator arm 280 is positioned on the lock pin 260 
such that the actuator arm 280 is spaced a predeter 
mined distance from the contact arm 262 in the de 
energized position of the solenoid 256 wherein the so 
lenoid plunger 258 is disposed in the slot 268 of the 
lock pin 260. Further, the actuator arm 280 is posi 
tioned and oriented on the lock pin 260 such that, in 
the energized position of the solenoid 256 when the so 
lenoid plunger 258 is removed from the slot 268, the 
movement of the lock pin 260 in the unlocking direc 
tion 272 to a position wherein the lock mechanism 278 
is positioned in the unlocked position also causes the 
actuator arm 280 to be moved into contacting engage 
ment with the contact arm 262 moving the contact arm 
262 into contacting engagement with a contact 282. 
The contact 282 is connected to the key power sup 

ply 30 via the signal path 98 in a connected position of 
the key assembly 12 and the lock assembly 14. The 
contacting of the contact arm 262 and the contact 282 
thus connects the signal path 110 to the key power sup 
ply 30 and produces a reset signal on the signal path 
110 in the high state. 
Assuming the solenoid 256 is de-energized and the 

lock mechansim 278 is in the locked position, when the 
key assembly 12 is connected to the lock assembly 14 
and the key code compares identically with the lock 
code, a signal in the high state is produced by the lock 
decoder and comparator assembly 94 on the signal 
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path 108. The solenoid 256 is energized in response to 
a received signal in the high state on the signal path 108 
causing the solenoid plunger 258 to be removed from 
the slot 268 in the lock pin 260. When the solenoid 
plunger 258 is removed from the slot 268, the lock pin 
260 is biased in the unlocking direction 272 to a posi 
tion wherein the lock mechanism is positioned in the 
unlocked position. As the lock pin 260 is biased in the 
unlocking direction 272, the actuator arm 280 is simul 
taneously moved into engagement with the contact arm 
262 moving the contact arm 262 into engagement with 
the contact 282 thereby producing the lock control as 
sembly 96 output signal in the high state on the signal 
path 110, the signal on the signal path 110 in the high 
state producing the reset signal connected to the key 
decoder assembly 28 and the key code storage unit 24 
via the signal path 56 in a manner and for reasons de 
scribed before. 

LOCK DECODER AND COMPARATOR 
ASSEMBLY 

The lock decoder and comparator assembly 94 gen 
erally includes: a lock code generator 284, having the 
predetermined time division lock code permanently en 
coded therein, a format detector 286 and a counter 
288. In one preferred form, the format detector 286 in 
cludes a 4 bit serial in/parallel out type of digital shift 
register 290 (referred to below as the “decoder shift 
register' for the purpose of clarity), such as manufac 
tured by Texas Instruments, Inc., and designated via 
the Texas Instruments, Inc. part number TI No. 7495A, 
for example, and a format decoder 292. The key code 
on the signal path 104 and the clock signal produced 
on the signal path 100 are each connected to the de 
coder shift register 290, and the key code is clocked 
into the decoder shift register 290 in a serial manner in 
response to the received key code and the received 
clock signal. Each stage of the decoder shift register 
290 is connected to one of the output signal paths 294 
(only the first and the last signal paths being shown in 
FIG.3 and designated by the reference numerals 294A 
and 294B for the purpose of clarity), the binary coded 
data bits of key code clocked into the decoder shift reg 
ister 290 being provided on the parallel output signal 
paths 294. 
Each of the output signal paths 294 are connected to 

one of the inputs of the format decoder 292, the format 
decoder 292 thus receiving the binary coded data bits 
comprising the key code via the signal paths 294. The 
format decoder 292 is constructed to provide an output 
signal in the low state on a signal path 296 in response 
to a received signal in the high state on each of the sig 
nal paths 294 indicating a key code having a predeter 
mined code format is being received on the signal path 
104. 
The counter 288 receives the format decoder 292 

Output signal on the signal path 296 and is constructed 
to provide an output signal on the signal path 298 in the 
high state in response to a received format decoder 292 
Output signal in the low state. The counter 288 is of the 
type generally referred to in the art as a “two bit 
counter'. 

An AND gate 300 receives the counter 288 output 
signal on the signal path 298 and the clock signal on the 
signal path 100. When the counter 288 output signal on 
the signal path 298 is in the high state, the AND gate 
300 provides an output signal on a signal path 302 cor 
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responding to the clock signal received on the signal 
path 100, the AND gate 300 output signal being con 
nected to the lock code generator 284. 
The lock code generator 284 has the predetermined 

lock code permanently encoded therein and is con 
structed to provide the lock code in a serial manner via 
the lock code generator output signal on a signal path 
304 in response to a received clock signal on the signal 
path 302. The rate at which the binary coded data bits 
comprising the lock code are clocked from the lock 
code generator 284 is synchronized with the binary 
coded data bits of the key code received by the lock as 
sembly 14 on the signal path 104. 
An exclusive OR gate 306 receives the key code on 

the signal path 104 and the lock code on the signal path 
304, the exclusive OR gate 306 comparing the received 
key code and the received lock code and providing an 
OR gate 306 output signal in the high state on a signal 
path 308 in response to a difference in the received sig 
nals on the signal paths 104 and 304 indicating a differ 
ence between the received key code and the lock code. 
The exclusive OR gate 306 thus provides a bit-by-bit 
comparison of the lock code and the received key 
code. The exclusive OR gate 306 output signal on the 
signal path 308 is connected to an inverter 310 which 
provides an output signal on a signal path 312 in the 
high state in response to a received signal in the low 
state and an output signal on the signal path 312 in the 
low state in response to a received signal in the high 
State. 

An AND gate 314 receives the inverter 310 output 
signal on the signal path 312 and the counter 288 out 
put signal on the signal path 298. The AND gate 314 
provides an output signal on the signal path 06 in the 
low state in response to a difference between the sig 
nals received on the signal paths 298 and 312 and pro 
vides an output signal in the high state in response to 
identical received signals on the signal paths 298 and 
312. Thus, and AND gate 314 output signal on the sig 
nal path 106 is in the low state except during that por 
tion of the operation of the key assembly 14 when a re 
ceived key code is being compared with the lock code 
and when a received key code differs from the lock 
code, the AND gate 314 output signal on the signal 
path 106 being in the high state in either of the two last 
mentioned modes of operation. 
The AND gate 314 output signal in the high state on 

the signal path 106 produces the reset signal connected 
to the key decoder assembly 28 and the key code stor 
age unit 24 via the signal path 56 for reasons described 
before, the AND gate 314 output signal also being con 
nected to the reset input of the counter 288. The 
counter 288 is reset in response to a received signal on 
the signal path 106 in the high state. When each bit of 
the received key code compares identically with each 
bit of the lock code, the format detector 286 produces 
an output signal pulse on the signal path 296 and the 
counter 288 output signal on the signal path 108 will be 
switched to the high state energizing the solenoid 256 
of the lock control assembly 96, thereby positioning the 
lock mechanism 278 in the unlocked position and pro 
viding access to the secured area or the secured device 
in a manner described before. 

EMBODIMENT OF FIGS. 4 AND 5 

Shown in FIG. 4 is one preferred embodiment of the 
encoder station 16a and shown in FIG. 5 are the modi 
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fied portions of the key assembly 2a for receiving the 
key codes generated and transmitted via the encoder 
station 16a. 

In general, the apparatus shown in FIGS. 4 and 5 pro 
vides one preferred system for communicating the time 
division binary key codes between the encoder station 
16a and the key assembly 12a via the direct wire data 
link 18 or the acoustical data link 20 utilizing fre 
quency shift key (FSK) encoding and decoding tech 
niques wherein a logical “Zero' is transmitted at one 
frequency (f) and a logical 'one' is transmitted at a 
Second, distinct frequency (f), as referred to before 
with respect to the description of FIG. 2. The key code 
has a predetermined number (N) of logical “ones' and 
logical 'zeros' arranged in a predetermined code for 
mat, in this embodiment of the invention. In a preferred 
form, a “synchronization bit' comprising a predeter 
mined logical “one' or a logical “Zero' is generated 
and transmitted prior to generation and transmission of 
the key code and, in a preferred form, the synchroniza 
tion bit is generated and transmitted twice prior to the 
generation and transmission of the key code, the syn 
chronization bit being identical to the first message bit 
in the (N) bit key code for reasons to be described in 
greater detail below. 
The encoder station 6a includes a data entry assem 

bly 416 which is connected to a digital encoder 418 by 
a predetermined number (N) of parallel data entry sig 
nal paths 420, the first and the last or (Nth) data entry 
signal path being specifically shown in FIGS. 1 and 2 
and designated therein via the reference numerals 
420A and 420B for the purpose of clarity. In one pre 
ferred form, the data entry assembly is constructed to 
permit the predetermined key code bits comprising the 
key code to be manually entered into the data entry as 
sembly 416 in the predetermined code format (the se 
quence of “ones' and "zeros' comprising the key 
code) and connected to the digital encoder 418 via the 
data entry signal paths 420, the data entry assembly 
46 comprising thumbwheel switches, push-buttons or 
other similar decimal-to-binary code converters well 
known in the art. 
The digital encoder 418 generates each key code bit 

followed by the complement of the previously gener 
ated key code bit (referred to sometimes herein as the 
key code bit complement) for each key code bit of the 
(N) bit message code, and generates synchronization 
bits having the same logic level or value as the first key 
code bit of the key code, in one preferred form. The 
synchronization bits are generated via the digital en 
coder 418 prior to the generation of the (N) bit key 
code. The synchronization bits and the key code bits 
generated via the digital encoder 418 are connected via 
a signal path 422 to the control input of an FSK genera 
tor 424. 
The FSK generator 424 has an “off condition and 

an "activated' or “on' condition and generates an out 
put signal having one of two distinct frequencies (f.) or 
(f) in response to the received digital encoder 418 
output signal, the FSK generator 424 generating an 
Output signal having a frequency (f) in response to a 
received digital encoder 418 output signal having a 
Voltage level representing a logical zero and generating 
an Output signal having a frequency (f) in response to 
a received digital encoder 418 output signal having a 
voltage level representing a logical one. 
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The output signal of the FSK generator 424 is con 
nected via a signal path 426 to a transmitter modulator 
428 and the output signal of the transmitter modulator 
428 is connected to a transmitter 430 via a signal path 
432, the transmitter modulator 428 supplying the drive 
voltage for operating the transmitter 430. 
The transmitter 430 generates an output signal hav 

ing a predetermined frequency which is selected con 
sidering the particular data link (the data link 18 being 
shown in FIG. 4) utilized for the transmission of data 
between the encoder station 16a and the key assembly 
12a. The FSK generator 424 output signal has a fre 
quency of either (f) or (f), and the data link carrier 
signal is modulated by a frequency of either (f) or (fm) 
depending upon the logic level of the data bit being 
transmitted. 
The FSK generator 424 output signal is connected to 

the input of a P-counter 438, which provides an output 
signal pulse in response to a received, predetermined 
number (P) input pulses. The output signal of the P 
counter 438 is connected to the digital encoder 418 via 
a signal path 440 and provides the clock pulses for op 
erating the digital encoder 418, the P-counter 438 out 
put signal providing the transmitter master clock signal 
derived from the FSK generator 424 output signal. 
The transmitter master clock signal is also connected 

to the input of an M-counter 442 via logic circuitry (to 
be described in greater detail below) located in the dig 
ital encoder 418, a signal path 444 connecting the digi 
tal encoder 418 and the input of the M-counter 442. 
The M-counter 442 provides an output signal pulse in 
response to a received, predetermined number (M) 
input pulses connected thereto via the signal path 444, 
the M-counter 442 output signal being connected to 
the transmitter modulator 428 and to the digital en 
coder 418 via a signal path 446. The M-counter 442 
output signal generates a load key code strobe signal in 
the high state of the M-counter 442 output signal auto 
matically causing the key code on the data entry signal 
paths 420 to be transferred in parallel from the data 
entry assembly 416 to the digital encoder 418 after the 
key code and the complement of the key code have 
been repeatedly transmitted via the encoder station 
16a a predetermined number (M) of times. 
The transmitter modulator 428 is operative in the low 

state of the M-counter 442 output signal modulating 
the data link carrier signal for transmission over the 
data link 18 and the transmitter modulator 428 is ren 
dered inoperative in the high state of the M-counter 
442 output signal. The M-counter 442 remains in the 
high state until a predetermined number (M) pulses are 
connected thereto via the signal path 444 and the en 
coder station 16a does not transmit the key code nor 
provide an encoder station 16a output signal during 
this period of time. 
The transmitted key code and synchronization signal 

is received by a receiver 450 which detects or separates 
the received FSK frequencies (f) and (f) from the 
data link carrier signal, and the signal frequency of the 
receiver 450 output signal, having a frequency of (f.) 
or (f), is connected to the input of a P-counter 454 via 
a signal path 456, the received FSK signal frequency on 
the signal path 456 also being connected to the input 
of an FSK demodulator 458. 
The P-counter 454 provides an output signal pulse in 

response to a predetermined number (P) received 
input pulses, the P-counter 454 output signal being pro 
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vided on a signal path 462. The predetermined number 
(P) of the P-counter 454 located in the key assembly 
12a is exactly the same as the predetermined number 
(P) of the P-counter 438 located in the encoder station 
16a and thus the signal on the signal path 456 corre 
sponds to the signal on the signal path 426 (i.e., the 
FSK generator 424 output signal). The P-counter 454 
provides the “receiver master clock signal.' 
The FSK demodulator 458 receives the receiver 450 

output signal via the signal path 456 and demodulates 
the received FSK signals. The FSK demodulator 458 
converts the received FSK signals into a binary coded 
data type of output signal which is provided on the sig 
nal path 464. 
Referring more particularly to the construction of the 

encoder station 16a shown in FIG. 4, the transmitter 
master clock signal on the signal path 440 is connected 
to one of the inputs of a NOR gate 470 and to the input 
of a counter 472. The counter 472 provides an output 
signal pulse in the high state in response to two (2) 
input pulses connected thereto via the signal path 440 
(the counter 472 being shown in the drawings as a di 
vide-by-four counter since the counter 472 output sig 
nal changes state in response to four (4) changes in 
state of the input signal). 
The counter 472 output signal is connected to the 

reset input of a divide-by-(2N) counter 474 and to the 
reset input of a counter 476 via a signal path 478, the 
counter 472 providing a reset signal for resetting the 
counters 474 and 476. The counters 474 and 476 are 
constructed such that each counter 474 and 476 is in 
the “operative' condition counting the input signal 
pulses in the low state of the reset signal on the signal 
path 478, and each counter 474 and 476 is in the “non 
operative' or off condition in the high state of the reset 
signal on the signal path 478. 
The counter 474 is constructed to provide an output 

signal pulse in response to each predetermined number 
(N) input pulses connected to the input thereof via a 
signal path 480, i.e., in response to (2N) changes in the 
state of the input signal connected thereto as indicated 
in FIG. 4 via the designation (2N). The counter 474 
output signal is connected to the input of the M 
counter 442 via the signal path 444 and is connected 
to the input of the counter 476. The counter 476 pro 
vides an output signal pulse in response to a received 
predetermined number one (1)) pulses connected to 
the input thereof via the signal path 444, i.e., in re 
Sponse to two (2) changes in the state of the input sig 
nal connected thereto. The output signal of the counter 
476 is connected to the input of the NOR gate 470 and 
to the reset input of the counter 472 via a signal path 
482, the counter 472 being in the “operative' condi 
tion in the low state of the signal on the signal path 482 
and being in the "non-operative' or off condition in re 
sponse to a high signal on the signal path 482. 
The NOR gate 470 receives signals connected to the 

inputs thereof via the signal paths 440 and 482 and pro 
vides an output signal corresponding to the transmitter 
master clock signal received via the signal path 440 
when the signal on the signal path 482 is in the low 
state. Thus, in the low state of the signal on the signal 
path 482, the transmitter master clock pulse is con 
nected to the input of a counter 484 via the NOR gate 
470 and a signal path 486 connects the output of the 
NOR gate 470 to the input of the counter 484. The 
counter 484 provides an output signal pulse in response 
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to a received predetermined number of input pulses 
connected thereto via the signal path 486 and, more 
particularly, in response to one (1) received input pulse 
connected to the input thereof via the signal path 486. 
The counter 484 output signal provides a clock signal 
for operating a shift register 488, the counter 484 out 
put signal being connected to the shift register 488 via 
a signal path 490 and sometimes referred to herein as 
the “shift register clock signal.' 
The shift register 488 is an N-bit storage unit such as 

an N-bit parallel in/serial out type of shift register since 
the binary coded data (the key code) is entered into the 
shift register 488 via the parallel data entry paths 420 
and clocked from the shift register 488 in a serial man 
ner via a signal path 492 in response to the shift register 
clock signal pulses received on the signal path 490. The 
shift register 488 output signal is connected to the shift 
register 488 input, connected to the input of an inverter 
494 and connected to the input of an AND gate 496 via 
the signal path 492. Since the shift register 488 output 
signal is connected to the shift register 488 input, the 
binary coded data (the key code) clocked from the 
shift register 488 in a serial manner is also clocked back 
into the shift register 488 via the signal path 492 and 
the shift register clock signal on the signal path 490. In 
this manner, the binary coded data (the key code) is 
cyclically clocked from the N-bit shift register 488 in 
a serial manner during one aspect of the operation of 
the encoder station 16a. 
The inverter 494 provides an output signal via the 

signal path 498 which is in the high state in response to 
a received signal in the low state on the signal path 492 
and provides an output signal in the low state in re 
sponse to a received signal in the high state on the sig 
nal path 492, the inverter 494 output signal being con 
nected via a signal path 498 to the input of an AND 
gate 500. The counter 484 output signal or, in other 
words, the shift register clock signal on the signal path 
490 is connected to the input of the AND gate 496 and 
is also connected to an inverter 502. The inverter 502 
provides an output signal in the high state in response 
to a received signal in the low state on the signal path 
490 and provides an output signal in the low state in re 
sponse to a received input signal in the high state on the 
signal path 490, the inverter 502 output signal being 
connected to the input of the AND gate 500 and to the 
input of the counter 474 via the signal path 480. 
The output signal of the AND gate 500 is connected 

to the input of an OR gate 504 via a signal path 506. 
The output signal of the AND gate 496 is connected to 
the input of the OR gate 504 via a signal path 508. 
During the operation of the encoder station 16A, the 

(N) key code bits are entered into the data entry as 
sembly 416 in the predetermined sequence or code for 
mat comprising the key code, the key code bits being 
connected to the N-bit shift register 488 via the data 
entry signal paths 420. The signal on each of the data 
entry signal paths 420 has either a logical low level or 
a logical high level corresponding to the logic value of 
the particular key code bit. 
The FSK generator 424 is then activated or posi 

tioned in the on condition generating an output signal 
which is connected to the transmitter modulator 428 
and the P-counter 438 (zero crossing pulse generator). 
Thus, the output signal of the P-counter 438 has a fre 
quency of (1/P) times the frequency of the FSK genera 
tor 424 output signal or, in other words, the P-counter 
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438 output signal provides a series of pulses occurring 
at a rate of (1/P) times the rate of the FSK generator 
424 output signal, the P-counter 438 output signal pro 
viding the transmitter master clock signal which is de 
rived from and coherently related to the FSK generator 
424 output signal frequency by a factor of (1/P). 
The transmitter master clock signal is connected to 

the counter 484 via the NOR gate 470 when the signal 
on the signal path 482 is in the low state, the signal on 
the signal path 482 being switched to the high state 
after the predetermined number (N) pulses represent 
ing the key code bits and the predetermined number 
(N) key code bit complements have been generated 
and transmitted by the encoder station 16a. When the 
counter 474 is incremented (2N) times in response to 
(N) received input pulses, (N) key code bits and (N) 
key code bit complements have been connected to the 
digital encoder 418 output signal path 422 since the 
key code bits are connected to the digital encoder 418 
output signal path 422 when the shift register clock sig 
nal is high and the key code bit complements are con 
nected to the digital encoder 418 output signal when 
the shift register clock signal is low. 
The counter 476 output signal on the signal path 482 

is changed to the high state in response to the key code 
bit-key code bit complement sequence generation just 
described being repeated a predetermined number of 
times; more particularly, twice with respect to the di 
vide-by-two counter 476 shown in FIG. 4. The divide 
value of the counter 476 can be changed to provide a 
key code bit-key code bit complement sequence gener 
ation repeatable a number of times greater than two 
(2) if desired in a particular operational embodiment 
of the invention, the particular divide value of the 
counter 474 being selected in each instance to cooper 
ate with the predetermined value of (M) of the M 
counter 442 the value of (M) being assumed to be two 
(2) for the purpose of determining the divide value of 
the counter 476 as shown in FIG. 4, and for the purpose 
of illustrating the various signals generated in the en 
coder station 16a and the key assembly 12a during the 
operation, as shown in FIGS. 4 and 5, to be referred to 
in greater detail below). 
The output signal of the counter 484 provides a series 

of pulses occurring at a rate of (1/2P) times the rate of 
the FSK generator 424 output signal or, in other words, 
one-half (/2) the rate of the transmitter master clock 
signal on the signal path 440. The counter 484 output 
signal is connected to the N-bit shift register 488 and 
provides the shift register clock signal for clocking data 
into and from the N-bit shift register 488. The shift reg 
ister clock signal on the signal path 490 thus operates 
at a rate or, in other words, has a frequency of (1/2P) 
times the frequency of the FSK generator 424 output 
signal independent of the frequency of the FSK genera 
tor 424 output signal, i.e., the shift register clock signal 
has a frequency (1/2P) times the frequency of the FSK 
generator 424 output signal even if the frequency of the 
FSK generator 424 output signal is changed. The oper 
ation of the encoder station 16a is thus completely self 
synchronizing without the necessity of providing a sta 
ble master clock and regardless of the frequency of the 
FSK generator 424 output signal. 
The key code bits are clocked from the N-bit shift 

register 488 in a serial manner at a rate determined by 
the shift register clock signal on the signal path 490 and 
the key code bits clocked from the N-bit shift register 
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488 are also clocked back into the N-bit shift register 
488 in a serial manner via the signal path 492 con 
nected to the N-bit shift register 488 input. The key 
code bits clocked from the N-bit shift register 488 are 
connected to the AND gate 496 and the shift register 
clock signal on the signal path 490 is also connected to 
the AND gate 496. Thus, the shift register clock signal 
on the signal path 490 and the key code bit on the sig 
nal path 492 are each simultaneously connected to the 
AND gate 496 causing the key code bit to be con 
nected to the OR gate 504 via the AND gate 496 out 
put signal on the signal path 508. 
The shift register clock signal on the signal path 490 

is connected to the AND gate 500 via the inverter 502 
and the N-bit shift register output signal is connected 
to the AND gate 500 via the inverter 494. Thus, when 
a high key code bit is clocked from the N-bit shift regis 
ter 488 and a shift register clock pulse appears on the 
signal path 490 (the transmitter N-bit shift register 
488), the two input signals connected to the AND gate 
500 are each produced in the low state via the inverters 
502 and 494. In this condition, a low output signal is 
produced from the AND gate 500 and the AND gate 
496 output signal on the signal path 508 controls the 
OR gate 504 output signal on the signal path 422 or, in 
other words, the digital encoder 418 output signal, and 
the signal on the signal path 422 represents one of the 
key code bits clocked from the N-bit shift register 488. 
When the shift register clock signal on the signal path 

490 is in the low state, the inverter 502 output signal 
on the signal path 480 is in the high state. Since the 
shift register clock signal on the signal path 490 is in the 
low state, the OR gate 504 output signal on the signal 
path 422 is controlled by the AND gate 500 output sig 
nal on the signal path 506 and thus the OR gate 504 
output signal on the signal path 422 corresponds to or 
represents the key code bit complement. The shift reg 
ister clock signal on the signal path 490 and the control 
gates 496 and 500 cooperate with the gate 504 to pro 
duce each key code bit of the N-bit key code followed 
by the key code bit complement. 
The signal on signal path 482 is normally in the low 

state. The inverter 502 output signal is connected to 
the input of the counter 474 via the signal path 480 and 
thus, after (N) shift register clock pulses are produced 
on the signal path 480, the counter 474 output signal 
is changed to the high state or, in other words, pro 
duces an output pulse on the signal path 444 connected 
to the counter 476 input. The counter 476 is changed 
to the high state or, in other words, produces an output 
pulse on the signal path 482 in response to one (1) 
input pulse two (2) changes in the state of the input 
signal connected thereto from the counter 474 via the 
signal path 444 or, in other words, after (N) shift regis 
ter clock pulses (2N) changes of state of the shift reg 
ister clock signal are produced on the signal path 480. 
The counter 476 output signal is connected to the 

reset input of the counter 472 and, when the counter 
476 produces a high output signal pulse, the counter 
472 is allowed to count the transmitter master clock 
pulses connected thereto via the signal path 440, the 
counter 472 being in the activated or on condition in 
the high state of the signal on the signal path 482. Fur 
ther, when the counter 476 produces an output signal 
pulse, the signal on the signal path 482 is in the high 
state and the output signal of the NOR gate 470 to the 
counter 484 is in the low state regardless of the trans 
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mitter master clock signal on the signal path 440. After 
two (2) transmitter master clock pulses (corresponding 
in time to two (2) shift register clock signal pulses 
have been produced on the signal path 440 connected 
to the counter 472, the counter 472 output signal is re 
turned to the high state resetting the counters 474 and 
476 and returning the counter 476 output signal to the 
low state, thereby resetting or deactivating the counter 
472. 
After (N) key code bits and (N) key code bit comple 

ments have been generated, the counter 472 output sig 
nal is in the high state causing the first key code bit to 
be connected to the FSK generator 424 via the signal 
path 422 for the next two cycles of the transmitter mas 
ter clock signal. In this condition, the first key code bit 
is on the signal path 492 and the first key code bit re 
mains on the signal path 492 for two (2) cycles of the 
transmitter master clock signal thereby producing the 
two synchronization bits identical to the first key code 
bit prior to the subsequent generation and transmission 
of the key code bits and the key code bit complements 
in a serial manner. The number of synchronization bits 
which will be produced preceding the first key code bit 
will be two (2) less than the divider value of the 
counter 472. If the divider value of the counter 472 is 
four (4), as shown in FIG. 4, there will be two synchro 
nization bits produced having a total time duration cor 
responding to the time duration of two transmitter mas 
ter clock pulses: the first two transmitter master clock 
pulses applied on signal path 440 are counted by the 
counter 472 allowing the two synchronization bits to be 
produced; the third transmitter master clock pulse on 
signal path 440 is counted by the counter 472 allowing 
the first key code bit to be produced; and the fourth 
transmitter master clock pulse on signal path 440 is 
counted by the counter 472 thereby causing the output 
signal on the signal path 478 to change from the low 
state to the high state with the above described result 
of allowing the transmitter master clock pulse to pass 
through the NOR gate 470 and initiate the generation 
of the first key code bit. Thus, the logic level of the syn 
chronization bits is identical to the logic level of the 
first key code bit of the key code in the N-bit shift regis 
ter 488, and the number of the synchronization bits is 
determined by the counter 472. 
The counter 474 output signal is connected to the 

input of the M-counter 442 via the signal path 444, the 
M-counter 442 output signal controlling the operation 
of the transmitter modulator 428 and providing the 
load key code strobe signal causing the N-bit shift regis 
ter 488 to be loaded with the N-bit key code. After the 
transmission of the (N) key code bits and the (N) key 
code bit complements has been repeated cyclically a 
predetermined number (M) times, the M-counter 442 
Output signal will change to the high state and will re 
main in the high state for the predetermined number 
(M) cycles the signal on the signal path 444 changes 
from a high state to a low state (M) times. In this man 
ner, the transmitter modulator 428 is rendered inopera 
tive for a predetermined period of time by the (M) 
value of the M-counter 442. 
During the predetermined number of (M) cycles 

when the load key code strobe signal on the signal path 
446 is in the high state, the (N) key code bits entered 
into the data entry assembly 416 are transferred or 
loaded into the N-bit shift register 488 via the data 
entry signal paths 420 and the transmitter modulator 
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428 is rendered inoperative. After the predetermined 
number (M) pulses are applied to the M-counter 442 
via the signal path 444, the M-counter 442 output sig 
nal on the signal path 446 is changed to the low state 
allowing the N-bit shift register 488 to operate in a se 
rial manner and the transmitter modulator 428 to oper 
ate the transmitter 430 in a manner allowing the trans 
mission of the binary coded data in a manner described 
before. 
Thus, the digital encoder 418 operates to first con 

nect each key code bit followed by the key code bit 
complement in a serial manner to the input of the FSK 
generator 424, the synchronization bits being con 
nected to the FSK generator 424 immediately following 
the transmission of the (N) key code bits and the (N) 
key code bit complements. The FSK generator 424 
produces a signal on a signal path 426 having a fre 
quency (f) when the signal level on the signal path 422 
from the digital encoder 418 represents a logical zero 
and to produce an output signal on a signal path 426 
having a frequency (f) when the digital encoder 418 
output signal on the signal path 422 has a signal level 
representing or corresponding to a logical one. The dig 
ital encoder 418 output signal on the signal path 422 
representing one of the key code bits stored in the N-bit 
shift register 488 generated via the digital encoder 418 
remains on the signal path 422 for (1/2P) cycles of the 
FSK generator 424 output signal on the signal path 426 
and the key code bit complement on the signal path 
422 also remains on the signal path 422 for (1/2P) cy 
cles of the FSK generator 424 output signal on the sig 
nal path 426. The time required to transmit a key code 
bit is (1/f, 1/f) when the logic value of the key code 
bit corresponds to a logical zero or (1/f -- if) when 
the key code bit corresponds to a logical one. Thus, the 
time required to transmit either a key code bit and its 
key code bit complement having a logical value of one 
is the same as the time required to transmit a key code 
bit and its key code bit complement having a logical 
value of zero, thereby allowing the digital encoder 418 
to be coherently related to the FSK generator 424 and 
yet transmit a key code at a fixed BAUD rate. 
Referring more particularly to the key assembly 12a 

shown in FIG. 5, the P-counter 454 output signal (the 
receiver master clock signal) is connected to the input 
of a divide-by-two counter 510 via the signal path 462, 
the signal path 462 also being connected to the input 
of an AND gate 512 and to the input of an AND gate 
514. The counter 510 is constructed to provide an out 
put pulse in response to each two (2) received input 
pulses connected thereto via the signal path 462, the 
counter 510 output signal being connected to an in 
verter 516 and to the AND gate 512 via a signal path 
518. As previously mentioned, the encoder station 16a 
generates and transmits a key code bit complement im 
mediately following the generation and transmission of 
each key code bit and thus every other or every second 
data bit or logic level received via the key code storage 
unit 24a represents the complement of the preceding 
key code bit. The counter 510 output signal applied to 
the signal path 518 functions as a decoder control 
clock signal allowing only every other received data bit 
(received logic level) to be clocked into a one-bit shift 
register 520 and then to an N-bit key code storage shift 
register 200a, thereby assuring that only the key code 
bits and not the key code bit complements are clocked 
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into the shift registers 520 and 200a during the opera 
tion of the digital decoder 460. 
The signal on the signal path 456 is the received FSK 

signal and corresponds to the FSK generator 424 out 
put signal on the signal path 426. The P-counter 454 is 
thus operated by the same FSK signal as the P-counter 
438, and the received master clock signal on the signal 
path 462 produces clock pulses at a rate (1/P) times 
the frequency rate of the received FSK signal con 
nected to the P-counter 454 via the signal path 456, the 
receiver master clock signal and the transmitter master 
clock signal each producing clock pulses at an identical 
rate related to the FSK generator 424 output signal. 
Therefore, the receiver master clock signal and the 
transmitter master clock signal are frequency coherent 
since both are similarly derived from the FSK generator 
424 output signal. 
The decoder control clock signal on the signal path 

518 produces clock pulses at a rate (1/2P) times the 
frequency rate of the FSK signal on the signal path 456 
or, in other words, the decoder control clock signal 
produces clock pulses at one-half (/2) the rate clock 
pulses are produced via the receiver master clock sig 
nai. The decoder control clock signal of the key assem 
bly 12a and the shift register clock signal on the signal 
path 490 of the encoder station 16a are thus frequency 
coherent since both produce clock pulses at a rate of 
(1/2P) times the frequency rate of the FSK generator 
424 output signal, both signals being frequency coher 
ent with the FSK generator 424 output signal. 
The AND gate 512 output signal is connected to the 

input of the one-bit shift register 520 and provides the 
one-bit shift register clock signal for clocking data into 
the one-bit shift register 520 when connected thereto 
via the signal path 524 connected between the AND 
gate 512 and the shift register 520. The output signal 
of the one-bit shift register 520 is connected to the 
input of the N-bit key code storage shift register 200a 
via a signal path 526, the signal path 526 also being 
connected to the input of an exclusive OR gate 528. 
The other input of the exclusive OR gate 528 is con 
nected to the FSK demodulator 458 output signal on 
the signal path 464, and the output signal of the exclu 
sive OR gate 528 is connected to the input of an AND 
gate 530 via a signal path 532. The output signal of the 
AND gate 514 is connected to the other input of the 
AND gate 530 via a signal path 534 and the output sig 
nal of the AND gate 530 is connected to the N-bit key 
code storage shift register 200a via the signal path 42a 
providing the N-bit key code storage shift register clock 
signal for clocking data received on the signal path 526 
into the N-bit key code storage shift register 200a. The 
one-bit shift register clock signal on the signal path 524 
and the N-bit shift register clock signal on the signal 
path 42a are each derived from the decoder control 
clock signal 518 and both are frequency coherent and 
coherently related to the FSK generator 424 output sig 
nal of the encoder station i6a received via the key code 
storage unit 24a. 
The AND gate 514 output signal is also connected to 

the input of a one-shot multivibrator 538 via the signal 
path 534, the output signal of the one-shot multivibra 
tor 538 being connected to the input of an AND gate 
540 and to the input of an AND gate 542 via a signal 
path 544. The exclusive OR gate 528 output signal is 
also connected to one of the inputs of the AND gate 
540, and is connected to one of the inputs of the AND 
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gate 542 via the signal path 532. The exclusive OR gate 
528 output signal is connected to one of the inputs of 
the AND gate 542 via the signal path 532 and an in 
verter 546, the inverter 546 output signal being more 
particularly connected to one of the inputs of the AND 
gate 542 via a signal path 548. The AND gate 540 out 
put signal is connected to one of the inputs of an AND 
gate 550 via a signal path 552 and the other input of the 
AND gate 550 is connected to receive the inverter 516 
output signal via a signal path 556, the inverter 516 
output signal also being connected to one of the inputs 
of the AND gate 514 via the signal path 556. 
The AND gate 550 output signal is connected to an 

N-counter via a signal path 560, the N-counter provid 
ing an output signal for each predetermined number 
(N) input signal pulses connected thereto via the signal 
path 560. The N-counter 558 output signal is con 
nected to the input of an M-counter 562 via a signal 
path 564, The M-counter 562 being constructed to pro 
vide an output signal in response to each predeter 
mined number (M) input pulses connected thereto via 
the signal path 564. The M-counter output signal 562 
provides the valid data signal via the signal path 244. 
the N-bit key code storage shift register 200a output 

signal is connected to one of the inputs of an exclusive 
OR gate 566 via a signal path 54a and the other input 
of the exclusive OR gate 566 is connected to the one 
bit shift register output signal on the signal path 526. 
The exclusive OR gate 566 output signal is connected 
to one of the inputs of an AND gate 570 via a signal 
path 572 and the other input of the AND gate 570 is 
connected to the signal path 560 for receiving the AND 
gate 550 output signal. The AND gate 570 output sig 
nal is connected to the reset input of the M-counter 
562 and to the reset input of the N-counter 558 via a 
signal path 574, the AND gate 570 output signal pro 
viding a reset signal for resetting the M-counter 562 
and the N-counter 558. 
The AND gate 542 output signal is connected to one 

of the inputs of an AND gate 576 via a signal path 578 
and the other input of the AND gate 576 is connected 
to the signal path 556 for receiving the inverter 516 
output signal. The AND gate 576 output signal is con 
nected to the reset input of the N-counter 558 via a sig 
nal path 580, the signal path 580 also being connected 
to the reset input of the divide-by-two counter 510. The 
AND gate 576 output signal thus provides a reset signal 
for resetting the N-counter 558, and the divide-by-two 
counter 510. 
The N-bit key code storage shift register 200a is con 

structed to receive binary coded key code in a serial 
manner, the binary coded data on the signal path 526 
being clocked into the N-bit key code storage shift reg 
ister 200a via the N-bit shift register clock signal on the 
signal path 42a. The binary coded key code in the N-bit 
key code storage shift register 200a is clocked from the 
key code storage shift register 200a on the signal path 
54a in a serial manner in the code transmission mode 
of the key assembly 12a. 
The key code storage unit 24a is constructed to 

check the received, transmitted key code and count the 
number of times the correct transmitted key code has 
been received, the key code storage unit 24a being par 
ticularly constructed to determine that the transmitted 
key code has been received a predetermined number 
(M) times prior to the generation of the valid data sig 
nal on a signal path 244. Further, the key code storage 
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unit 24a provides a frequency coherent FSK communi 
cation type of apparatus and thus requires no oscilla 
tors to generate a receiver master clock signal for oper 
ating the key code storage unit 12a. The incoming, re 
ceived FSK signal is utilized by the key assembly 12a 
to provide the receiver master clock signal since this 
signal oscillates at exactly the same frequency as the 
transmitter master clock signal derived from the FSK 
generator 424 output signal on the signal path 426, de 
scribed before with respect to the encoder station 16a, 
in the code receive mode. 
The transmitted code data (the FSK signal imposed 

on the carrier signal) is received via the receiver 450 
and the receiver 450 is constructed to detect the in 
coming signal providing an output signal corresponding 
to the FSK signal of the received transmitted code data 
signal, the FSK signal representing the received trans 
mitted code data being provided via the receiver 450 
output signal on the signal path 456. Only every other 
received logic level of the received transmitted logic 
levels represents a key code bit since each key code bit 
is followed by a complement key code bit, as described 
before. Therefore, only every other received logic level 
or, in other words, only the received key code bits are 
clocked into the shift registers 520 and 200a, the re 
ceived key code bit complements being utilized as a 
means for automatically detecting errors in the re 
ceived signals received (each received key code bit 
must be followed by the key code bit complement be 
fore the received key code bits are clocked into the 
N-bit key code storage shift register 200a. 
The FSK demodulator 458 output on the signal path 

464 is connected to the input of the one-bit shift regis 
ter 520 and to one of the inputs of the exclusive OR 
gate 528, the signal on the signal path 464 being the de 
modulated, received FSK signal which included the 
transmitted key code bits, the transmitted key code bit 
complements, and the transmitted synchronization bits, 
i.e., the transmitted logic levels. The one-bit shift regis 
ter 520 output signal 526 is connected to the other 
input of the exclusive OR gate 528 and thus the exclu 
sive OR gate 528 compares the one-bit shift register 
520 output signal with the FSK demodulator 458 out 
put signal on the signal path 464. 
The decoder control clock signal is connected to the 

AND gate 512 via the signal path 518 and produces 
clock pulses at one-half (%) the frequency rate of the 
clock pulses produced via the received master clock 
signal on the signal path 462. When the decoder con 
trol clock signal on the signal path 518 is in the high 
state, the signal on the signal path 462 is in the high 
state and the AND gate 512 provides an output signal 
via the signal path 524, the AND gate 512 output signal 
providing the one-bit shift register clock signal for 
clocking data received via the FSK demodulator output 
signal path 464 into the one-bit shift register 520. By 
the same token, when the decoder control clock signal 
On the signal path 518 is in the low state and the re 
ceiver master clock signal on the signal path 462 is in 
the high state, the one-bit shift register clock signal is 
not connected to the one-bit shift register 520 via the 
signal path 524 since the AND gate 512 does not pro 
vide an output signal in this condition (the gate 512 
Output signal is in the low state). Thus, the one-bit shift 
register clock signal on the signal path 524 is controlled 
via the AND gate 512 such that data received via the 
FSK demodulator 458 output signal path 464 is 
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clocked into the one-bit shift register 520 at one-half 
(%) the frequency rate of the receiver master clock sig 
nal on the signal path 462 or, in other words, only every 
other logic level on the FSK demodulator 458 output 
signal path 464 is clocked into the one-bit shift register 
520, thereby maintaining synchronization of the opera 
tion of the one-bit shift register 520 such that only the 
key code bits are clocked into the one-bit shift register 
S20. 
When a key code bit is clocked into the one-bit shift 

register 520 in a manner described before, the one-bit 
shift register output signal on the signal path 526 has a 
logic level identical to the logic level of the FSK de 
modulator 458 output signal on the signal path 464 and 
thus the exclusive OR gate 528 output signal on the sig 
nal path 532 is in the low state. In this condition, the 
AND gate 530 is inhibited which inhibits the N-bit shift 
register clock signal on the signal path 536, and data is 
not clocked into the N-bit shift register 522. 
When the complement key code bit logic level is on 

the FSK demodulator 458 output signal path 464, the 
decoder control clock signal on the signal path 518 is 
in the low state and the one-bit shift register clock sig 
nal is not connected to the one-bit shift register 520 via 
the signal path 524, the signal on the signal path 524 
being in the low state. Thus, the key code bit comple 
ment is not clocked into the one-bit shift register 520 
and the one-bit shift register 520 output signal on the 
signal path 526 has a logic level corresponding to the 
logic level of the key code bit. In this condition, one of 
the inputs on the signal path 526 to the exclusive OR 
gate 528 has a logic level corresponding to the key 
code bit and the other input on the signal path 464 to 
the exclusive OR gate 528 has a logic level correspond 
ing to the complement key code bit, the exclusive OR 
gate 528 output signal 532 being in the high state. 
When the exclusive OR gate 528 output signal on the 
signal path 532 is in the high state, an N-bit shift regis 
ter clock signal is connected to the N-bit key code stor 
age shift register 200a via the gates 514 and 530, and 
thus the key code bit stored in the one-bit shift register 
520 and appearing on the signal path 526 is clocked 
into the N-bit key code shift register 522. Thus, after 
a key code bit has been validated against the key code 
bit complement, the exclusive OR gate 528 output sig 
nal on the signal path 532 is in the high state and this 
signal will remain in the high state during the key code 
bit complement time period and allow the AND gate 
514 to operate providing an outright signal via the sig 
nal path 534 and, when the signal on the signal path 
534 changes from a high to a low state as controlled by 
the signal on the signal path 518, an N-bit shift register 
clock signal pulse is produced on the signal path 536 
clocking the key code bit into the N-bit key code stor 
age shift register 200a. 
The one-shot multivibrator 528 generates an output 

signal pulse on the signal path 544 when a high to low 
transition occurs via the signal on the signal path 534, 
the one-shot multivibrator 538 output signal 544 re 
maining in the high state for a predetermined period of 
time such as for example one-tenth (1/10) of a receiver 
master clock signal pulse width. When the one-shot 
multivibrator 538 output signal is in the high state and 
the output signal of the exclusive OR gate 528 on the 
signal path 532 is in the high state, the AND gate 540 
operates providing an output signal via the signal path 
552 during the period of time the one-shot multivibra 
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tor 538 output signal remains in the high state. Thus, 
when the key code bit complement is on the signal path 
464, a relatively short duration pulse occurs on the sig 
nal path 552 which will be clocked through the AND 
gate 550 when the inverter 516 output signal on the sig 
nal path 556 is in the high state. 
The AND gate 550 output signal pulse is connected 

to the N-counter 558 via the signal path 560 and the N 
counter 558 is incremented one count indicating that 
a key code bit has been clocked into the N-bit key code 
storage shift register 200a and the key code bit clocked 
into the N-bit key code storage shift register 200a has 
been followed by its complement (key code bit comple 
ment). When the predetermined number (N) pulses 
have been counted by the N-counter 558 prior to the 
N-counter 558 being reset via a reset signal on the sig 
nal path 580, an N-counter 558 output signal is con 
nected to the input of the M-counter 562 via the signal 
path 564. When the predetermined number (M) pulses 
have been connected to the M-counter 562 via the sig 
nal path 564 prior to a reset signal being connected to 
the M-counter 562 via the signal path 574, an M 
counter 562 output signal in the high state is connected 
to the signal path 466, the M-counter 562 output signal 
in the high state on the signal path 462 being referred 
to herein as the valid data signal on the signal path 244. 

If the key code bit complement is not present on the 
signal path 464 during that time when the signal on the 
signal path 556 is in the high state, the inverter 546 out 
put signal on the signal path 548 will be in the high state 
allowing the AND gate 542 to be operative providing 
an output signal in the high state via the signal path 578 
and the AND 540 is inoperative (no output signal) in 
this condition. Thus, one of the input signals to the 
AND gate 576 is in the high state (the signal on the sig 
nal path 578) and the other input connected to the 
AND gate 576 via the signal path 556 is also in the high 
state thereby allowing the AND gate 576 to operate 
(provide an output signal) and provide a control gate 
576 output signal on the signal path 580 which is con 
nected to the N-counter 558. The AND gate 576 out 
put signal on the signal path 580 provides both a reset 
signal causing the N-counter 558 to be reset thereby 
signalling that an error has been detected or that a syn 
chronization bit is present on the FSK demodulator 458 
output signal on the signal path 464, and the N-counter . 
558 has already counted the predetermined number 
(N) key code bits clocked into the N-bit key code stor 
age shift register 200a (except where the key code stor 
age unit 24a is receiving the first synchronization bit of 
a new transmission of data). In either event, the N 
counter 558 is reset to increment the M-counter 562 
when the predetermined number (N) key code bits 
have been received or so that an N-counter 558 output 
signal is not connected to the M-counter 562 via the 
signal path 564 for a period of time allowing another 
predetermined number (N) key code bits to be re 
ceived and clocked into the N-bit key code storage shift 
register 200a to avoid an error (an erroneous key code 
bit being clocked into the N-bit key code storage shift 
register 200a). 
The reset signal on the signal path 580 is also con 

nected to the reset input of the counter 510. When the 
counter 510 is reset via a received reset signal on the 
signal path 580 indicating that a signal on the signal 
path 464 is not the complement of the key code bit on 
the one-bit shift register 520 output signal, the one-bit 



3,911,397 
39 

shift register clock signal on the signal path 524 is in 
hibited and the N-bit shift register clock signal on the 
signal path 42a is also inhibited. In this manner, the key 
assembly 12a is self-synchronizing since the first bit of 
every key code is transmitted from the encoder station 
16a and then repeated without the key code bit com 
plement prior to initiating the key code bit and the key 
code bit complement sequence produced by the digital 
encoder 418. 

In essence, the transmission of at least two synchroni 
zation bits which have the same logic level as the first 
subsequent key code bit “forces' an error condition 
which resets the key assembly 12a so that it is in a 
proper condition to detect the first key code bit. Since 
the divide-by-two counter 510 produces a one-bit shift 
register clock signal via the signal path 518, the AND 
gate 512 produces an output signal on the signal path 
524 every alternate receiver master clock signal pulse, 
at least one of the synchronization bits will be clocked 
into the one-bit shift register 520. It is assured, there 
fore, that at least one error condition will be detected 
and the key assembly 12a reset, since at least one of the 
bits immediately subsequent to the synchronization bit 
is the same logic level as the bit stored in the one-bit 
shift register 520. As a consequence, the one-bit shift 
register 520 is inhibited from clocking until after the 
key code bit complement of the first key code bit (i.e., 
the bit stored in the one-bit shift register 520 since the 
logic level of the stored synchronization bit is the same 
as that of the first key code bit) has been applied to the 
exclusive OR gate 528 via the signal path 464. Simi 
larly, the N-bit key code storage shift register 200a is 
also prevented from clocking by the error condition 
until the key code bit complement of the first key code 
bit has been applied to the exclusive OR gate 528 via 
the signal path 464. Once the key code bit complement 
is detected by the exclusive OR gate 528, the AND gate 
530 allows the generation of an N-bit shift register 
clock signal on the signal path 536 under the control of 
the AND gate 514 as described above. The exclusive 
OR gate 528, therefore, maintains the key assembly 
12a in a reset condition so that the N-counter 558 initi 
ates counting as soon as the first key code bit has been 
correctly validated against the following key code bit 
complement. 

EMBODEMENT OF FIG. 6 

Shown in FIG. 6 is a portion of a modified key assem 
bly 12c and a portion of a modified lock assembly 14c. 
which are each constructed like the key assembly 12 
and the lock assembly 14, shown in FIGS. 2 and 3, ex 
cept one particular embodiment of the portion of the 
data synchronization assembly 26c for generating the 
clock signals 50 and 58, the modified lock code genera 
tor 92c for generating the lock recognition code and 
the format decoder 132c of the key decoder assembly 
28c are shown in more detail for the purpose of illus 
trating one apparatus capable of clocking the lock rec 
ognition code from the key assembly 14c, clocking the 
lock recognition code into the key decoder assembly 
28c of the key assembly 12c and validating the code 
format of the received lock recognition code in a syn 
chronous manner. 
As shown in FIG. 6, the data synchronization assem 

bly 26c includes an oscillator 600 constructed to gener 
ate a single, predetermined frequency appearing on the 
oscillator 600 output signal path 602 in an activated 
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condition of the oscillator 600 when the key power sup 
ply 30 is connected thereto. The oscillator 600 output 
signal is connected to the input and received by a di 
vide-by-N counter 608 which divides the oscillator 600 
output signal frequency by a predetermined number 
(N), the N-counter 608 producing an output signal on 
a signal path 610 in response to every (N) input pulses 
connected thereto. 
The data synchronization assembly 26c also includes 

a pair of divide-by-M counters 612 and 614. The M 
counter 612 receives the N-counter 608 output signal 
and provides output signals via the (M) signal paths 
616 connected to the (M) output stages of the M 
counter 612 in response to a received predetermined 
number (M) input pulses connected thereto. The M 
counter 614 receives the N-counter 608 output signal 
and provides output signals via the (M) signal paths 
618 connected to the (M) output stages of the M 
counter 614 in response to a received predetermined 
number (M) input pulses connected thereto. 
The N-counter 608 thus translates the frequency of 

the oscillator output signal by a factor of (1/N). The M 
counters 612 and 614 each further translate the N 
counter 608 output signal via a factor of (1/M). The 
(M) output stages of the M-counter 612 are each ap 
plied to the input of an AND gate 620 and the (M) out 
put stages of the M-counter 614 are each applied to the 
input of an AND gate 622. The AND gate 620 provides 
an output signal clock pulse on a signal path 624 and 
the AND gate 622 provides an output signal clock 
pulse on a signal path 626, the clock pulses provided 
via the AND gates 620 and 622 are each (1/M) as wide 
as the binary coded data pulses being received on the 
signal path 48, for reasons and in a manner to be made 
more apparent below. 
The binary coded lock recognition code is applied on 

the signal path 102 of the lock assembly 14c and on the 
signal path 48 of the key assembly 12c in a connected 
position of the lock assembly 14c and the key assembly 
12C. The lock recognition code is applied to an inverter 
628 and to the reset input of the M-counter 614 via a 
signal path 630. The inverter 628 inverts the input sig 
nal applied thereto and the inverted output signal of the 
inverter 628 is applied to the reset input of the M 
counter 612 via a signal path 632. In this manner, the 
M-counter 62 is operative when there is a no data 
pulse on the signal path 50, i.e., when the binary code 
bit of the lock recognition code is a logical “0, and the 
M-counter 614 is operative in response to a received 
data pulse on the signal path 50, i.e., when the binary 
code bit of the lock recognition code is a logical “1.' 
The output signals of the M-counters 612 and 614 on 
the signal paths 624 and 626 are each applied to an OR 
gate 634, and the oR gate 634 provides an output signal 
clock pulse on the signal path 50. 
The oscillator 600 output signal is connected to the 

lock code generator 92c via the signal paths 58 and 100 
in a connected position of the key assembly 12c and the 
lock assembly 14c. More particularly, the oscillator 
602 output signal is applied to an N-counter 636 which 
provides an output signal pulse in response to a re 
ceived predetermined number (N) input pulses con 
nected thereto. The N-counter 636 output signal is ap 
plied to an M-counter 638 and to an AND gate 640 via 
a signal path 642. The M-counter 638 provides an out 
put signal pulse via a signal path 644 in response to a 
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predetermined number (M) input pulses applied 
thereto via the N-counter 636 output signal. 
The M-counter 638 output signal on the signal path 

644 provides the clock pulse for clocking the predeter 
mined lock recognition code from a lock recognition 
code encoder 646. More particularly, the lock recogni 
tion code encoder 646 has the lock recognition code 
permanently encoded therein and provides the lock 
recognition code in a serial manner via an output signal 
applied on a signal path 648 in response to a received 
clock pulse, the lock recognition code clocked from 
the lock recognition code encoder 646 being applied to 
the AND gate 640 via the signal path 648. Thus, the N 
counter 636 output signal and the lock recognition 
code encoder 646 output signal are each connected to 
the AND gate 640, and the AND gate 640 provides the 
output signal on the signal path 254 which is connected 
to the amplifier 252, as described before with respect 
to the embodiment shown in FIG. 3. The lock recogni 
tion code encoder 646 output signal is utilized in coop 
eration with the AND gate 640 to modulate the N 
counter 636 output signal in such a manner that the 
lock recognition code permanently stored in the lock 
recognition code encoder 646 is encoded in the AND 
gate 640 output signal on the signal path 654 which is 
amplified and provided on the signal path 102. 
The lock recognition code encoded in the lock recog 

nition code generator 92c output signal is applied to the 
decoder shift register 130 via the signal paths 102 and 
48 in a connected position of the key assembly 12c and 
the lock assembly 14c. The clock signal on the signal 
path 50 is also applied to the decoder shift register 130 
and the lock recognition code on the signal path 48 is 
clocked into the decoder shift register 130 via the clock 
signal on the signal path 50. 
When a lock recognition code signal in the high state 

is on the signal path 48, the M-counter 614 is in the op 
erative mode and receives the N-counter 608 output 
signal, which corresponds to the oscillator 600 output 
signal translated by a predetermined amount (N). In 
the operative mode, the M-counter 614 counts the 
pulses of the N-counter 608 output signal and provides 
the output signal on the signal paths 618 for every (M) 
input pulses applied thereto. When a no data pulse is 
on the signal path 50, an input signal is applied to the 
M-counter 612 via the inverter 628 and the M-counter 
612 counts the input pulses applied thereto from the 
N-counter 608 which corresponds to the oscillator 600 
output signal translated by an amount (N). The AND 
gates 620 and 622 are each constructed such that a 
pulse appears on the output signal path 624 and 626, 
respectively, after (M/2) pulses are produced via the 
oscillator 600 output signal translated by an amount 
(N). The data synchronization assembly 26c produces 
a clock pulse on the signal path 50 which is shaped such 
that the clock pulse is received by the decoder shift reg 
ister 30 subsequent to the first data pulse being re 
ceived via the decoder shift register 130 on the signal 
path 48, and synchronization of the operation of the 
code generator 250c and the key decoder assembly 28c 
is achieved utilizing a single oscillator 600 to generate 
the clock signal for operating the code generator as 
sembly 250c and the key decoder assembly 28c. 
The format decoder 132c includes a valid identifi 

cation control 642, an R-pulse counter 644 and an ex 
clusive OR gate 646. The lock recognition code 
clocked into the decoder shift register 130 is provided 
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on the parallel output signal paths 136 and received via 
the valid identification control 642. The R-pulse 
counter 644 receives the clock signal on the signal path 
50 and provides an output signal on a signal path 648 
in response to a received, predetermined number (R) 
input pulses connected thereto via the signal path 648. 
The exclusive oR gate receives a signal corresponding 
to the lock recognition code bit clocked from the last 
stage of the decoder shift register 130c on the signal 
path 650, and a signal corresponding to the data 
clocked into the first stage of the decoder shift register 
130c via the signal path 136a. 
In one form, the lock recognition code has a length 

(P), i.e., the lock recognition code is comprised of the 
predetermined number (P) data bits, and the lock rec 
ognition code is cyclically provided on the signal path 
48 via the lock recognition code generator 92c. In this 
manner, the lock recognition code bit clocked from the 
last stage of the decoder shift register 130 will be iden 
tical to the lock recognition code bit clocked into the 
first stage of the decoder shift register 130, and thus the 
signals on the signal paths 136a and 650 will be identi 
cal when a valid lock recognition code is being received 
via the decoder shift register 130. In the event the sig 
nals on the signal paths are not identical, an output sig 
nal will be produced from the exclusive OR gate 646 on 
a signal path 652 indicating the lock recognition code 
being received is not identical to the lock recognition 
code previously received via the decoder shift register 
130. The OR gate 646 output signal on the signal path 
652 is connected to the reset input of the R-pulse 
counter 644, and thus the R-pulse counter 644 is reset 
in response to a received OR gate 646 output signal on 
the signal path 652 indicating the lock recognition code 
being received is not identical to the lock recognition 
code previously received via the decoder shift register 
30. 
When the OR gate 646 output signal is in the loow 

state indicating the lock recognition code bit being re 
ceived is identical to the corresponding lock recogni 
tion code bit of the lock recognition code previously 
clocked into the decoder shift register 130, the R-pulse 
counter 644 is allowed to operate counting the input 
clock pulses connected to the decoder shift register 
130 and to the R-pulse counter 644. The R-pulse 
counter 644 thus cooperates to assure that the lock rec 
ognition code generated via the lock recognition code 
encoder 646 and received by the decoder shift register 
130 is repeatable a predetermined number of times, 
this condition being indicated via an R-pulse counter 
644 output signal pulse on the signal path 648, i.e., the 
predetermined number (R) may be equal to (2P) 
thereby assuring a lock recognition code of length (P) 
is identically repeatable at least two times, for example. 
The valid identification control 642 is constructed to 

validate the code formats of the received lock recogni 
tion code and provide the output signal on the signal 
path 138. The valid identification control 642 receives 
the R-pulse counter 644 output signal on the signal 
path 648 and is constructed to provide the R-pulse 
counter 644 output signal on the signal path 138 only 
in response to a received high signal on the signal path 
648 and only when receiving a lock recognition code 
via the signal paths 136 having the predetermined code 
format. Thus, the R-pulse counter 644 and the valid 
identification control 642 cooperate to produce an out 
put signal in the high state on the signal path 138 only 
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in response to a received lock recognition code clocked 
into the decoder shift register 130 having a predeter 
mined code format and repeatable a predetermined 
number of times. 
The data synchronization assembly 26c can also be 

utilized to generate the clock pulses for clocking the 
key code into the key code storage shift register 200 in 
the code receive mode, for clocking the key code from 
the key code storage shift register 200 in the code 
transmission mode, and for clocking the key code into 
the decoder shift register 290, in a manner similar to 
that described above with respect to the access control 
assembly 10c. When the data synchronization assembly 
26c is utilized for clocking the key code into the key 
code storage shift register 200 in the code receive 
mode, the key code signal on the signal path 60 (shown 
in FIGS. 1 and 2) is connected to the M-counters 612 
and 614 via the signal path 630, thereby synchronizing 
the clock signal on the signal path 42 with the incoming 
key code on the signal path 40 in a manner similar to 
that described before with respect to the signal on the 
signal path 48 and the clock signal on the signal path 
50, as shown in FIG. 6. Further, the format decoder 
292 can be constructed similar to the format decoder 
132c for assuring the key code received by the decoder 
and comparator assembly 94 has a valid, predeter 
mined code format and the key code is identically re 
peatable a predetermined number of times. 
The complete details of a communication method 

and apparatus for transmitting and receiving binary 
coded data in a manner generally described before with 
respect to the portions of the access control assembly 
10c shown in FIG. 6 are disclosed in detail in the co 
pending patent application entitled “COMMUNICA 
TION APPARATUS FOR COMMUNICATING BE 
TWEEN A FIRST AND A SECOND OBJECT, Ser. 
No. 221,712, filed Jan. 28, 1972, now U.S. Pat. No. 
3,839,717 and assigned to the assignee of the present 
invention. 

It should be emphasized that, although only a direct 
wire data link and an acoustical data link have been 
specifically shown and described herein, in one pre 
ferred form, the signals are communicated between the 
encoder station and the key assembly via a radio data 
link in a manner similar to that shown and described in 
the co-pending patent application entitled “A COHER 
ENT, FIXED BAUD RATE FSK COMMUNICATION 
METHOD AND APPARATUS,' Ser. No. 458,330, 
filed Apr. 5, 1974. 
Changes may be made in the construction and the ar 

rangement of the various parts or elements of the em 
bodiments disclosed herein or in the steps of the 
method disclosed herein without departing from the 
spirit and the scope of the invention as defined in the 
following claims. 
What is claimed is: 
1. An access control apparatus, comprising: 
a data synchronization assembly generating an out 
put clock signal; 

a key assembly, having a portion storing a predeter 
mined time division binary key code in a code stor 
age mode, a portion of the key assembly generating 
and providing an output signal having the key code 
stored in the key assembly encoded therein in a 
code transmission mode thereof, the key assembly 
having a portion receiving a signal and clearing the 
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key code stored in the key assembly in response 
thereto, the key assembly comprising: 
a key code storage unit having a portion storing a 
predetermined time division binary key code in 
the code storage mode, the key code storage unit 
having a portion for receiving the data synchroni 
zation assembly clock signal and the key code 
stored in the key code storage unit being clocked 
therefrom in response to the received data syn 
chronization assembly clock signal thereby pro 
viding a key code storage unit output signal hav 
ing the key code stored in the key code storage 
unit encoded therein in the code transmission 
mode, the key code storage unit having a portion 
receiving a signal and clearing the key code 
stored in the key code storage unit in response to 
the received signal; and 

assembly...having a portion receiving the key 
code from the key assembly and providing an out 
put signal in response to receiving a key code from 
the key assembly for clearing the key code stored 
in the key assembly, the key code stored in the key 
assembly being cleared via the lock assembly out 
put signal provided in response to a key code re 
ceived from the key assembly, the lock assembly 
comprising: 
a lock decoder and comparator assembly having a 
portion for receiving the key code clocked from 
the key code storage unit and for receiving the 
data synchronization assembly clock signal, the 
received clock signal clocking the received key 
code into the lock decoder and comparator as 
sembly, a portion of the lock decoder and com 
parator assembly having a predetermined time 
division binary lock code encoded therein, and a 
portion of the lock decoder and comparator as 
sembly comparing the received key code with the 
lock code and providing one output signal in re 
sponse to an identical comparison of the received 
key code and the lock code and providing the 
output signal for clearing the key code from the 
key code storage unit in response to a difference 
between the compared key code and lock code, 
the lock decoder and comparator assembly com 
prising: 

a decoder shift register receiving the key code from 
the key code storage unit and the data synchroni 
zation assembly clock signal, the received key 
code being clocked into the decoder shift register 
via the received clock signal; 

a lock code generator having the lock code en 
coded therein and a portion receiving the clock 
signal generated via the data synchronizaton as 
sembly, the lock code generator providing the 
lock code via an output signal in response to a re 
ceived clock signal; 

means receiving the key code from the key code 
Storage unit and the lock code from the lock 
code generator, comparing the received lock 
code and the received key code, and providing 
the lock decoder and comparator assembly out 
put signal indicating a difference between the 
lock code and the key code for clearing the key 
code from the key code storage unit; 

a format decoder receiving the key code clocked 
into the decoder shift register and providing an 
output signal in response to a received key code 
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having a predetermined code format clocked 
into the decoder shift register; and 

means receiving the format decoder output signal 
and the data synchronization assembly clock sig 
nal, said means providing the clock signal to the 
lock code generator in response to a received 
format decoder output signal indicating a key 
code having a predetermined code format 
clocked into the decoder shift register. 

2. The apparatus of claim 1 defined further to in 
clude: 
means having a portion for receiving the output sig 
nal indicating an identical comparison between the 
lock code and the key code and receiving the for 
mat decoder output signal, said means providing 
the output signal for clearing the key code stored 
in the key assembly in response to the received sig 
nal indicating an identical comparison between the 
key code and the lock code and providing the out 
put signal for clearing the key code stored in the 
key assembly in response to a received key code 
having a predetermined code format; and wherein 
the key code storage unit is defined further to in 
clude a portion for receiving the lock decoder and 
comparator assembly output signal indicating an 
identical comparison between the key code and the 
lock code and clearing the stored key code in re 
sponse thereto, and for receiving the lock decoder 
and comparator output signal indicating a received 
key code having a predetermined code format and 
clearing the stored key code in response thereto. 

3. The apparatus of claim 2 wherein the key assembly 
is defined further to include: 
a data synchronization assembly generating an out 
put clock signal; and 

wherein the lock assembly is defined further include: 
a lock recognition code generator having a predeter 
mined lock recognition code encoded therein and 
a portion receiving the clock signal generated via 
the data synchronization assembly, the lock recog 
nition code generator providing the lock recogni 
tion code via an output signal in response to a re 
ceived clock signal; and 

wherein the key assembly is defined further to include: 
a key decoder assembly receiving the lock recogni 

tion code generator output signal and the data syn 
chronization assembly output clock signal, the key 
decoder assembly providing an output signal for 
conditioning the key code storage unit in the code 
transmission mode in response to a received lock 
recognition code having a predetermined code for 
mat; and 

wherein the key code storage unit includes a portion 
receiving the key decoder assembly output signal and 
conditioning the key code storage unit in the code 
transmission mode in response to a received key de 
coder output signal indicating a received lock recogni 
tion code having a predetermined code format. 

4. An access control apparatus, comprising: 
a key assembly, comprising: 
a data synchronization assembly generating an out 
put clock signal; 

a key assembly, having a portion storing a predeter 
mined time division binary key code in a code 
storage mode, a portion of the key assembly gen 
erating and providing an output signal having the 
key code stored in the key assembly encoded 
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46 
therein in a code transmission mode thereof, the 
key assembly having a portion receiving a signal 
and clearing the key code stored in the key as 
sembly in response thereto, the key assembly 
comprising: 
a key code storage unit, a portion for receiving 
time division binary key codes and the data 
synchronization assembly clock signal in a 
code receive mode and a portion storing one of 
the received key codes in the code storage 
mode, the key code storage unit having a por 
tion receiving the data synchronization assem 
bly clock signal and the key code stored in the 
key code storage unit being clocked therefrom 
in response to the received data synchroniza 
tion assembly clock signal thereby providing a 
key code storage unit output signal having the 
key code stored in the key code storage unit 
encoded therein in the code transmission 
mode, the key code storage unit having a por 
tion receiving a signal and clearing the key 
code stored in the key code storage unit in re 
sponse to the received signal, and the key code 
storage unit including a portion receiving a sig 
nal for conditioning the key code storage unit 
in the code receive mode in one state of the re 
ceived signal and for conditioning the key code 
storage unit in the code transmission mode in 
one other state of the received signal, the key 
code storage unit being conditioned in the 
code receive mode in response to the received 
signal in the one state of the received signal 
and the key code storage unit being condi 
tioned in the code transmission mode in re 
sponse to the received signal in the one other 
state of the received signal; 

a key decoder assembly, comprising: 
a decoder shift register having a portion for receiv 
ing a time division binary lock recognition code 
and the data synchronization assembly clock sig 
nal, the lock recognition code being clocked into 
the decoder shift register when receiving the data 
synchronization assembly clock signal and the 
lock recognition code; 

a format decoder having a portion for receiving the 
lock recognition code clocked into the decoder 
shift register and providing an output signal indi 
cating a lock recognition code having a predeter 
mined code format clocked into the decoder shift 
register; and 

means having a portion for receiving the format de 
coder output signal indicating a lock recognition 
code having a predetermined code format 
clocked into the decoder shift register and pro 
viding the output signal in the one state for con 
ditioning the key code storage unit in the code 
transmission mode in response thereto, the key 
code storage unit receiving the output signal for 
conditioning the key code storage unit in the 
code transmission mode and the key code stor 
age unit being conditioned in the code transmis 
sion mode in response thereto, said means having 
a portion for receiving a signal and changing the 
State of said means output signal to the one other 
state for conditioning the key code storage unit 
in the code receive mode in response thereto, the 
key code storage unit receiving the output signal 
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for conditioning the key code storage unit in the 
code receive mode in response thereto and the 
key code storage unit being conditioned in the 
code receive mode in response thereto; and 

a lock assembly having a portion receiving the key 
code from the key assembly and providing an out 
put signal in response to receiving a key code from 
the key assembly for clearing the key code stored 
in the key assembly, the key code stored in the key 
assembly being cleared via the lock assembly out 
put signal provided in response to a key code re 
ceived from the key assembly, the lock assembly 
comprising: 
a lock decoder and comparator assembly having a 
portion for receiving the key code from the key 
code storage unit and providing an output signal 
in response to the received key code for clearing 
the stored key code from the key code storage 
unit, the lock decoder and comparator output 
signal being received by the means in the key as 
sembly providing the output signal for condition 
ing the key code storage unit in the code receive 
mode in one state of said means output signal and 
for conditioning the key code storage unit in the 
code transmission mode in one other state of said 
means output signal and the state of said means 
output signal being changed to provide an output 
signal for conditioning the key code storage unit 
in the code receive mode in response to receiving 
the lock decoder and comparator assembly out 
put signal; 

a lock recognition code generator having a portion 
storing the predetermined time division binary 
lock recognition code therein and a portion for 
receiving the data synchronization assembly 
clock signal, the lock recognition code being 
clocked from the lock recognition code genera 
tor in response to receiving the data synchroniza 
tion assembly output signal thereby providing the 
lock recognition code generator output signal 
having the lock recognition code encoded 
therein, the lock recognition code clocked from 
the lock recognition code generator being re 
ceived by the decoder shift register in the key as 
sembly. 

5. An access control apparatus, comprising: 
a data synchronization assembly generating an out 
put clock signal; 

a key assembly, having a portion storing a predeter 
mined time division binary key code in a code stor 
age mode, a portion of the key assembly generating 
and providing an output signal having the key code 
stored in the key assembly encoded therein in a 
code transmission mode thereof, the key assembly 
having a portion receiving a signal and clearing the 
key code stored in the key assembly in response 
thereto, the key assembly comprising: 
a key receiver assembly receiving time division bi 
nary key codes and providing the time division 
binary key codes via an output signal therefrom; 

a key code storage unit having a portion for receiv 
ing time division binary key codes via the key re 
ceiver output signal and for receiving the data 
synchronization assembly clock signal in a code 
receive mode of the key code storage unit and 
storing one of the received key codes in a portion 
thereof in the code storage mode of the key code 
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storage unit, the key code storage unit receiving 
the data synchronization assembly clock signal 
and the key code stored in the key code storage 
unit being clocked therefrom in response to the 
received data synchronization assembly clock 
signal thereby providing a key code storage unit 
output signal having the key code stored in the 
key code storage unit encoded therein in the 
code transmission mode, the key code storage 
unit having a portion receiving a signal and clear 
ing the key code stored in the key code storage 
unit in response to the received signal, the key 
code storage unit comprising: 

a key code storage shift register, having a portion 
receiving the time division binary key codes and 
the data synchronization assembly clock signal, 
the received key codes being clocked into the 
key code shift register in the code receive mode; 

means conditioning the key code storage unit in the 
code storage mode in response to a received key 
code clocked into the key code storage shift reg 
ister having a predetermined code format; 

means conditioning the key code storage unit in the 
code transmission mode for generating and pro 
viding the key code stored in the key code stor 
age unit via the key code storage unit output sig 
nal; and 

means receiving the key codes from the key re 
ceiver assembly and the data synchronization as 
sembly clock signal, said means connecting the 
received key codes and the clock signal to the 
key code storage shift register and conditioning 
the key code storage unit in the code receive 
mode; and 

a lock assembly having a portion receiving the key 
code from the key assembly and providing an out 
put signal in response to receiving a key code from 
the key assembly for clearing the key code stored 
in the key assembly, the key code stored in the key 
assembly being cleared via the lock assembly out 
put signal provided in response to a key code re 
ceived from the key assembly, the lock assembly 
comprising: 
a lock decoder and comparator assembly having a 
portion for receiving the key code from the key 
code storage unit and providing an output signal 
in response to the received key code for clearing 
the key code from the key code storage unit, the 
lock decoder and comparator assembly output 
signal being received by the key code storage 
unit and the key code stored in the key code stor 
age unit being cleared from the key code storage 
unit in response thereto. 

6. An access control apparatus, comprising: 
a data synchronization assembly generating an out 
put clock signal; 

a key assembly, having a portion storing a predeter 
mined time division binary key code in a code stor 
age mode, a portion of the key assembly generating 
and providing an output signal having the key code 
stored in the key assembly encoded therein in a 
code transmission mode thereof, the key assembly 
having a portion receiving a signal and clearing the 
key code stored in the key assembly in response 

thereto, the key assembly comprising: 
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a key receiver assembly receiving time division bi 
nary key codes and providing the time division bi 
nary key codes via an output signal therefrom; 

a key code storage unit having a portion for receiving 
time division binary key codes via the key receiver 
assembly output signal and for receiving the data 
synchronization assembly clock signal in a code re 
ceive mode of the key code storage unit and storing 
one of the received key codes in a portion thereof 
in the code storage mode of the key code storage 
unit, the key code storage unit receiving the data 
synchronization assembly clock signal and the key 
code stored in the key code storage unit being 
clocked therefrom in response to the received data 
synchronization assembly clock signal thereby pro 
viding a key code storage unit output signal having 
the key code stored in the key code storage unit en 
coded therein in the code transmission mode, the 
key code storage unit having a portion receiving a 
signal and clearing the key code stored in the key 
code storage unit in response to the received signal, 
the key code storage unit comprising: 
a key code storage shift register having a portion 
for receiving time division binary key codes and 
the data synchronization assembly output clock 
signal, the received key codes being clocked into 
the key code storage shift register in the code re 
ceive mode; 

a format decoder having a portion for receiving the 
key code clocked into the key code storage shift 
register and providing an output signal indicating 
a key code having a predetermined code format 
clocked into the key code storage shift register; 

means having a portion for receiving the format de 
coder output signal and providing an output sig 
nal in the high state in response to a received for 
mat decoder output signal indicating a key code 
having a predetermined code format clocked 
into the key code storage shift register; 

an inverter receiving the output signal provided in 
response to the format decoder output signal and 
providing an inverted output signal in response 
thereto, the inverter output signal being in the 
high state when receiving a signal in the low state 
and being in the low state when receiving a signal 
in the high state; 

an AND gate receiving the inverter output signal 
and the key codes via the key receiver assembly 
output signal and providing the received key 
codes via the AND gate output signal in the high 
state of the inverter output signal, the AND gate 
being inoperative in the low state of the inverter 
output signal indicating a key code having a pre 
determined code format clocked into the key 
code storage shift register; and 

an OR gate receiving the key codes via the AND 
gate output signal and receiving the key code 
storage shift register output signal, the OR gate 
providing the key codes clocked from the key 
code storage shift register via the OR gate output 
signal in the code transmission mode and provid 
ing the key codes provided via the received AND 
gate output signal via the OR gate output signal 
in the code receive mode, the OR gate output sig 
nal and the data synchronization assembly clock 
signal being received by the key code shift regis 
ter, the key codes received by the key receiver 

SO 
assembly being received via the OR gate and pro 
vided via the OR gate output signal and clocked 
into the key code storage shift register in the 
code receive mode, and the key code clocked 

5 from the key code storage shift register being re 
ceived by the OR gate and provided via the OR 
gate output signal and clocked back into the key 
code storage shift register thereby cyclically pro 
viding the key code stored in the key code stor 

O age shift register via the key code storage shift 
register output signal in the code transmission 
mode; and 

a lock assembly having a portion receiving the key 
code from the key assembly and providing an out 

15 put signal in response to receiving a key code from 
the key assembly for clearing the key code stored 
in the key assembly, the key code stored in the key 
assembly being cleared via the lock assembly out 
put signal provided in response to a key code re 

2O ceived from the key assembly. 
7. The apparatus of claim 6 wherein the key code 

storage unit is defined further to include: 
an AND gate receiving the data synchronization as 
sembly output clock signal and the output signal 

25 provided in response to the format decoder output 
signal and providing the received clock signal via 
the AND gate output signal in the high state of the 
received output signal provided in response to the 
format decoder output signal in the code transmis 

3O sion mode; 
an AND gate receiving the data synchronization as 
sembly output clock signal and the inverter output 
signal and providing the received clock signal via 
the AND gate output signal in the high state of the 

35 inverter output signal in the code receive mode; 
and 

an OR gate receiving the clock signal via the AND 
gate output signal provided in the code receive 
mode and providing the clock signal via the OR 

40 gate output signal when receiving the clock signal 
via one of the received output signals from the 
AND gates, the OR gate output signal being re 
ceived via the key code storage shift register pro 

45 viding the clock signal in the code transmission 
node and the code receive mode. 

8. The apparatus of claim 7 wherein the lock assem 
bly is defined further to include: 
a lock recognition code generator having a predeter 
mined lock recognition code encoded therein and 

50 a portion receiving the clock signal generated via 
the data synchronization assembly, the lock recog 
nition code generator providing the lock recogni 
tion code via an output signal in response to a re 

55 ceived clock signal; and 
wherein the key assembly is defined further to include: 
a key decoder assembly receiving the lock recogni 

tion code generator output signal and the data syn 
chronization assembly output clock signal, the key 
decoder assembly providing an output signal for 
conditioning the key code storage unit in the code 
transmission mode in response to a received lock 
recognition code having a predetermined code for 
mat, and 

65 wherein the key code storage unit is defined further to 
include: 
an AND gate receiving the data synchronization as 
sembly output clock signal and the key decoder as 
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sembly output signal and providing the clock signal 
via the AND gate output signal in a high state of the 
key decoder output signal indicating a received 
lock recognition code having a predetermined 
code format, the clock signal provided via the 
AND gate output signal in response to a received 
key decoder assembly output signal in the high 
state being received via the AND gate providing 
the clock signal in the code transmission mode. 

52 
a key housing structurally supporting the key code 

storage unit and the data synchronization assem 
bly having a key connector formed on a portion 
thereof, and 

5 a lock assembly having a portion receiving the key 
code from the key assembly and providing an out 
put signal in response to receiving a key code from 
the key assembly for clearing the key code stored 
in the key assembly, the key code stored in the key 

9. The apparatus of claim 8 wherein the key code 10 assembly being cleared via the lock assembly out 
storage unit is defined further to include: put signal provided in response to a key code re 
an AND gate receiving the output signal provided in ceived from the key assembly, the lock assembly 
response to the format decoder output signal and 
the key decoder assembly output signal and provid 
ing an output signal in the high state in response to 
the received key decoder assembly output signal in 
the high state and the received output signal pro 
vided in response to the format decoder output sig 
nal in the high state indicating a received lock rec 
ognition code having a predetermined code format 
and a key code in the key code storage shift register 
having a predetermined code format; and 

an AND gate receiving the key code storage shift reg 
ister output signal and the AND gate output signal 
provided in response to the received key decoder 
assembly output signal and the received output sig 
nal provided in response to the format decoder out 
put signal, and providing the key code storage shift 
register via the output signal therefrom when re 
ceiving the AND gate output signal in the high state 
indicating a received lock recognition code having 
a predetermined code format and a key code in the 
key code storage shift register having a predeter 
mined code format, the key code storage shift reg 
ister output signal provided via the AND gate out 
put signal being received via the OR gate providing 
the key codes via the OR gate output signal in the 
code receive mode and in the code transmission 
mode. 

10. An access control apparatus, comprising: 
a data synchronization assembly generating an out 
put clock signal; 

a key assembly, having a portion storing a predeter 
mined time division binary key code in a code stor 
age mode, a portion of the key assembly generating 
and providing an output signal having the key code 
stored in the key assembly encoded therein in a 
code transmission mode thereof, the key assembly 
having a portion receiving a signal and clearing the 
key code stored in the key assembly in response 
thereto, the key assembly comprising: 
a key code storage unit having a portion for storing 
a predetermined time division binary key code in 
the code storage mode, the key code storage unit 
having a portion for receiving the data synchroni 
zation assembly clock signal and the key code 
stored in the key code storage unit being clocked 
therefrom in response to the received data syn 
chronization assembly clock signal thereby pro 
viding a key code storage unit output signal hav 
ing the key code stored in the key code storage 
unit encoded therein in the code transmission 
mode, the key code storage unit having a portion 
receiving a signal and clearing the key code 
stored in the key code storage unit in response to 
the received signal; and 

comprising: 
a lock decoder and comparator assembly having a 
portion for receiving the key code clocked from 
the key code storage unit and receiving the data 
synchronization assembly clock signal, the re 
ceived clock signal clocking the received key 
code into the lock decoder and comparator as 
sembly, the lock decoder and comparator assem 
bly having a portion storing a predetermined 
time division binary lock code therein and a por 
tion comparing the received key code with the 
lock code and providing one output signal in re 
sponse to an identical comparison of the received 
key code and the lock code and providing the 
output signal for clearing the key code from the 
key code storage unit in response to a difference 

3O between the compared key code and lock code; 
and 

a lock housing structurally supporting the lock de 
coder and comparator assembly having a lock 
connector formed on a portion thereof, the lock 

35 connector being connectable to the key connec 
tor, the key code storage unit output signal being 
connected to the lock decoder and comparator 
assembly via the connection between the lock 
connector and the key connector, the data syn 

40 chronization assembly output clock signal being 
connected to the lock decoder and comparator 
assembly via the connection between the key 
connector and the lock connector, and the lock 
decoder and comparator output signal being con 

45 nected to the key code storage unit via the con 
nection between the key connector and the lock 
Connector. 

11. The apparatus of claim 10 wherein the key as 
sembly includes: 
a key power supply connected to the key code stor 
age unit and the data synchronization assembly and 
providing electrical operating power therefor when 
connected thereto, the key power supply being 
connected to the lock decoder and comparator as 
sembly and providing the electrical operating 
power therefor via the connection between the 
lock connector and the key connector. 

12. An access control apparatus, comprising: 
a key assembly, having a portion storing a predeter 
mined time division binary key code in a code stor 
age mode, a portion of the key assembly generating 
and providing an output signal having the key code 
stored in the key assembly encoded therein in a 

65 code transmission mode thereof, the key assembly 
having a portion receiving a signal and clearing the 
key code stored in the key assembly in response 
thereto, the key assembly comprising: 
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a key receiver assembly receiving time division bi 
nary key codes and providing the time division 
binary key codes via an output signal therefrom; 

a key code storage unit having a portion for receiving 
time division binary key codes via the key receiver 
output signal and receiving the data synchroniza 
tion assembly clock signal in a code receive mode 
and a portion for storing one of the received key 
codes in a portion thereof in the code storage 
mode, the key code storage unit receiving the data 
synchronization assembly clock signal and the key 
code stored in the key code storage unit being 
clocked therefrom in response to the received data 
synchronization assembly clock signal thereby pro 
viding a key code storage unit output signal having 
the key code stored in the key code storage unit en 
coded therein in the code transmission mode, the 
key code storage unit having a portion receiving a 
signal and clearing the key code stored in the key 
code storage unit in response to the received signal; 
and 

a lock assembly having a portion for receiving the 
key code storage unit output signal having the key 
code encoded therein and a portion for providing 
an output signal in response to the received key 
code storage unit output signal, the lock assembly 
output signal provided in response to receiving the 
key code storage unit output signal being received 
by the key code storage unit and the key code 
stored in the key code storage unit being cleared in 
response to receiving the lock assembly output sig 
nal provided in response to the received key code 
storage unit output signal. 

13. The apparatus of claim 12 wherein the key re 
ceiver assembly is defined further to include: 
a receiver speaker receiving key codes via an acousti 

cal data link; and 
means receiving the key codes via a direct wire data 

link. 
14. An access control apparatus, comprising: 
a key assembly, comprising: 
a data synchronization assembly generating an out 
put clock signal; 

a key code storage unit, having a code receive 
mode, and a portion for receiving the clock sig 
nal generated via the data synchronization as 
sembly, the key code storage unit having a por 
tion for receiving time division binary key codes 
in the code receive mode, the key code storage 
unit having a portion for storing one of the re 
ceived key codes in the code storage mode, and 
the key code storage unit having a portion for 
generating an output signal having the key code 
stored in the key code storage unit encoded 
therein in the code transmission mode, the key 
code storage unit comprising: 

a key receiver assembly receiving time division bi 
nary key codes and providing the time division 
binary key codes via an output signal therefrom; 

a key code storage shift register receiving the key 
codes via the key receiver assembly output signal 
and the data synchronization assembly clock sig 
nal and the received key codes being clocked 
into the key code storage shift register in the 
code receive mode, at least one of the received 
key codes being stored in the key code storage 
shift register in the code storage mode, and the 

S4 
key code storage shift register receiving the data 
synchronization assembly clock signal and the 
key code stored in the key code storage shift reg 
ister being clocked from the key code storage 

5 shift register in the code transmission mode; 
a format decoder having a portion for receiving the 
key code clocked into the key code storage shift 
register and providing an output signal indicating 
a key code having a predetermined code format 

O clocked into the key code storage shift register; 
means having a portion for receiving the format de 
coder output signal and providing an output sig 
nal in the high state in response to a received for 
mat decoder output signal indicating a key code 

15 having a predetermined code format clocked 
into the key code storage shift register; 

an inverter receiving the output signal provided in 
response to the format decoder output signal and 
providing an inverted output signal in response 

2O thereto, the inverter output signal being in the 
high state when receiving a signal in the low state 
and being in the low state when receiving a signal 
in the high state; 

an AND gate receiving the inverter output signal 
25 and the key codes via the key receiver assembly 

output signal and providing the received key 
codes via the AND gate output signal in the high 
state of the inverter output signal, the AND gate 
being inoperative in the low state of the inverter 

3O output signal indicating a key code having a pre 
determined code format clocked into the key 
storage shift register; and 

an OR gate receiving the key codes via the AND 
gate output signal and receiving the key code 

35 storage shift register output signal, the OR gate 
providing the key codes clocked from the key 
code storage shift register via the OR gate output 
signal in the code transmission mode and provid 
ing the key codes provided via the received AND 
gate output signal via the OR gate output signal 
in the code receive mode, the OR gate output sig 
nal and the data synchronization assembly clock 
signal being received by the key code shift regis 
ter, the key codes received via the key receiver 
assembly being received via the OR gate and pro 
vided via the OR gate output signal and clocked 
into the key code storage shift register in the 
code receive mode, and the key code clocked 
from the key code storage shift register being re 
ceived via the OR gate and provided via the OR 
gate output signal and clocked back into the key 
code storage shift register thereby cyclically pro 
viding the key code stored in the key code stor 
age shift register via the key code storage shift 
register output signal in the code transmission 
mode; and 

a lock assembly, comprising: 
a lock decoder and comparator assembly having a 
portion for receiving the key code generated via 
the key assembly in the code transmission mode 
and providing an output signal in response to a 
received key code; and 

a lock control assembly, having a locked position, 
an unlocked position and a portion receiving the 
lock decoder and comparator assembly output 
signal and positioning the lock control assembly 
in the unlocked position in response thereto. 
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15. The apparatus of claim 14 wherein the key code 
storage unit is defined further to include: 
an AND gate receiving the data synchronization as 
sembly output clock signal and the output signal 
provided in response to the format decoder output 
signal and providing the received clock signal via 
the AND gate output signal in the high state of the 
received output signal provided in response to the 
format decoder output signal in the code transmis 
sion mode; 

an AND gate receiving the data synchronization as 
sembly output clock signal and the inverter output 
signal and providing the received clock signal via 
the AND gate output signal in the high state of the 
inverter output signal in the code receive mode; 
and 

an OR gate receiving the clock signal via the AND 
gate output signal provided in the code receive 
mode and providing the clock signal via the OR 
gate output signal when receiving the clock signal 
via one of the received output signals from the 
AND gates, the OR gate output signal being re 
ceived via the key code storage shift register pro 
viding the clock signal in the code transmission 
mode and the code receive mode. 

16. The apparatus of claim 15 wherein the lock as 
sembly is defined further to include: 
a lock recognition code generator having a predeter 
mined lock recognition code encoded therein and 
a portion receiving the clock signal generated via 
the data synchronization assembly, the lock recog 
nition code generator providing the lock recogni 
tion code via an output signal in response to a re 
ceived clock signal; and 

wherein the key assembly is defined further to include; 
a key decoder assembly receiving the lock recogni 

tion code generator output signal and the data syn 
chronization assembly output clock signal, the key 
decoder assembly providing an output signal for 
conditioning the key code storage unit in the code 
transmission mode in response to a received lock 
recognition code having a predetermined code for 
mat; and 

wherein the key code storage unit is defined further to 
include: 
an AND gate receiving the data synchronization as 
sembly output clock signal and the key decoder as 
sembly output signal and providing the clock signal 
via the AND gate output signal in a high state of the 
key decoder output signal indicating a received 
lock recognition code having a predetermined 
code format, the clock signal provided via the 
AND gate output signal in response to a received 
key decoder assembly output signal in the high 
state being received via the AND gate providing 
the clock signal in the code transmission mode. 

17. The apparatus of claim 16 wherein the key code 
storage unit is defined further to include: 
an AND gate receiving the output signal provided in 
response to the format decoder output signal and 
the key decoder assembly output signal and provid 
ing an output signal in the high state in response to 
the received key decoder assembly output signal in 
the high state and the received output signal pro 
vided in response to the format decoder output sig 
nal in the high state indicating a received lock rec 
ognition code having a predetermined code format 
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and a key code in the key code storage shift register 
having a predetermined code format; and 

an AND gate receiving the key code storage shift reg 
ister output signal and the AND gate output signal 
provided in response to the received key decoder 
assembly output signal and the received output sig 
nal provided in response to the format decoder out 
put signal, and providing the key code storage shift 
register via the output signal therefrom when re 
ceiving the AND gate output signal in the high state 
indicating a received lock recognition code having 
a predetermined code format and a key code in the 
key code storage shift register having a predeter 
mined code format, the key code storage shift reg 
ister output signal provided via the AND gate out 
put signal being received via the OR gate providing 
the key codes via the OR gate output signal in the 
code receive mode and in the code transmission 
mode. 

18. A key apparatus, comprising: 
a data synchronization assembly generating an out 
put clock signal; 

a key code storage shift register having a portion for 
receiving time division binary key codes and the 
data synchronization assembly clock signal and the 
received key codes being clocked into the key code 
storage shift register in a code receive mode, a por 
tion of the key code storage shift register storing at 
least one of the received key codes in a code stor 
age mode, and the key code storage shift register 
having a portion for receiving the data synchroni 
zation assembly clock signal and the key code 
stored in the key code storage shift register being 
clocked from the key code storage shift register in 
a code transmission mode; 

a key receiver assembly having a portion for receiv 
ing time division binary key codes and providing an 
output signal corresponding to the received key 
codes, the key receiver assembly output signal 
being received by the key code storage shift regis 
ter in the code receive mode of the key code stor 
age shift register; 

a format decoder connected to the key code storage 
shift register and receiving the key code clocked 
into the key code storage shift register and provid 
ing an output signal indicating a key code having a 
predetermined code format clocked into the key 
code storage shift register; 

means having a portion for receiving the format de 
coder output signal and providing an output signal 
in the high state in response to a received format 
decoder output signal indicating a key code having 
a predetermined code format clocked into the key 
code storage shift register; 

an inverter receiving the output signal provided in re 
sponse to the format decoder output signal and 
providing an inverted output signal in response 
thereto, the inverter output signal being in the high 
state when receiving a signal in the low state and 
being in the low state when receiving a signal in the 
high state; 

an AND gate receiving the inverter output signal and 
the key codes via the key receiver assembly output 
signal and providing the received key codes via the 
AND gate output signal in the high state of the in 
verter output signal, the AND gate being inopera 
tive in the low state of the inverter output signal in 
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dicating a key code having a predetermined code 
format clocked into the key code storage shift reg 
ister; and 

an OR gate receiving the key codes via the AND gate 
output signal and receiving the key code storage 
shift register output signal, the OR gate providing 
the key codes clocked from the key code storage 
shift register via the OR gate output signal in the 
code transmission mode and providing the key 
codes provided via the received AND gate output 
signal via the OR gate output signal in the code re 
ceive mode; and 

wherein the key code storage shift register receives 
the OR gate output signal and the data synchroni 
zation assembly clock signal, the key codes re 
ceived via the key receiver assembly being received 
via the OR gate output signal and clocked into the 
key code storage shift register in the code receive 
mode, and the key code clocked from the key code 
storage shift register being received via the OR gate 
output signal and clocked back into the key code 
storage shift register thereby cyclically providing 
the key code stored in the key code storage shift 
register via the key code storage shift register out 
put signal in the code transmission mode. 

19. The apparatus of claim 18 wherein the key code 
storage unit is defined further to include 
an AND gate receiving the data synchronization as 
sembly output clock signal and the output signal 
provided in response to the format decoder output 
signal and providing the received clock signal via 
the AND gate output signal in the high state of the 
received output signal provided in response to the 
format decoder output signal in the code transmis 
sion mode; 

an AND gate receiving the data synchronization as 
sembly output clock signal and the inverter output 
signal and providing the received clock signal via 
the AND gate output signal in the high state of the 
inverter output signal in the code receive mode; 
and 

an OR gate receiving the clock signal via the AND 
gate output signal provided in the code receive 
mode and providing the clock signal via the OR 
gate output signal when receiving the clock signal 
via one of the received output signal from the AND 
gates, the OR gate output signal being received via 
the key code storage shift register providing the 
clock signal in the code transmission mode and the 
code receive mode. 

20. An access control apparatus, comprising: 
a key assembly, comprising: 
means having a portion receiving at least one time 

division binary key code and a portion providing 
the received key codes via an output signal there 
from; and 

a key code storage unit, having a code storage 
mode, a code receive mode and a code transmis 
sion mode, the key code storage unit having a 
portion for receiving the time division binary key 
codes from said means providing the key codes 
via the output signal therefrom in the code re 
ceive mode, the key code storage unit having a 
portion for storing at least one of the key codes 
received by the key code storage unit in the code 
storage mode, and the key code storage unit hav 
ing a portion providing an output signal having 
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the key code stored in the key code storage unit 
encoded therein in the code transmission mode, 
the key code storage unit having a portion receiv 
ing a signal and clearing the key code stored in 
the key code storage unit in response to the re 
ceived signal; and 

a lock assembly having a portion for receiving the 
key code storage unit output signal having the 
key code stored in the key code storage unit en 
coded therein and a portion for providing an out 
put signal for clearing the key code stored in the 
key code storage unit in response to the lock as 
sembly receiving the key code storage unit out 
put signal, the lock assembly output signal for 
clearing the key code from the key code storage 
unit being received by the key code storage unit 
and the key code stored in the key code storage 
unit being cleared from the key code storage unit 
in response to the received clock assembly out 
put signal for clearing the key code. 

21. The apparatus of claim 20 
wherein the lock assembly is defined further to in 

clude: 
a lock decoder and comparator assembly having a 
portion for receiving the key code from the key 
code storage unit and providing an output signal 
in response to receiving the key code for clearing 
the key code from the key code storage unit, the 
lock decoder and comparator output signal being 
received via the key code storage unit and the 
key code stored in the key code storage unit 
being cleared in response to the received lock de 
coder and comparator assembly output signal. 

22. The apparatus of claim 2 defined further to in 
clude: 
a data synchronization assembly generating an out 
put clock signal; and 

wherein the key code storage unit includes a portion 
receiving the clock signal for clocking the key code 
stored in the key code storage unit from the key code 
storage unit in the code transmission mode. 
23. The apparatus of claim 22 wherein the lock de 

coder and comparator assembly includes a portion re 
ceiving the clock signal generated via the data synchro 
nization assembly for clocking the key code into a por 
tion of the lock decoder and comparator assembly, the 
lock decoder and comparator assembly having a prede 
termined lock code encoded therein and a portion 
comparing the received key code with the lock code 
and providing one output signal in response to an iden 
tical comparison of the key code and the lock code and 
providing the output signal for clearing the key code 
from the key code storage unit in response to a differ 
ence between the compared key code and lock code. 
24. The apparatus of claim 23 wherein the lock as 

sembly is defined further to include: 
a lock control assembly, having a locked position, an 
unlocked position, and a portion receiving the lock 
decoder and comparator assembly output signal 
provided in response to an identical comparison of 
the key code and the lock code, the lock control 
assembly being positioned in the unlocked position 
in response to a received lock decoder and com 
parator assembly output signal indicating an identi 
cal comparison between the key code and the lock 
code. 
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25. The apparatus of claim 24 wherein the lock con 
trol assembly is defined further to include a portion 
providing an output signal in response to the position 
ing of the lock control assembly in the unlocked posi 
tion; and wherein the key code storage unit is defined 
further to include a portion receiving the lock control 
assembly output signal indicating the positioning of the 
lock control assembly in the unlocked position and 
clearing the key code from the key code storage unit in 
response thereto. 
26. The apparatus of claim 25 wherein the lock con 

trol assembly is defined further to include: 
a lock mechanism having a locked and an unlocked 

position; 
a lock pin connected to the lock mechanism movable 

in a locking direction to a position positioning the 
lock mechanism in the locked position, and mov 
able in an unlocking direction to a position posi 
tioning the lock mechanism in the unlocked posi 
tion; 

means connected to the lock pin biasing the lock pin 
in the unlocking direction; 

means having a portion removably connected to the 
lock pin and another portion receiving the lock de 
coder and comparator output signal indicating an 
identical comparison between the lock code and 
the key code, said means preventing movement of 
the lock pin in the unlocking direction when con 
nected to the lock pin, the lock pin being biased in 
the unlocking direction positioning the lock mech 
anism in the unlocked position upon the removal of 
the portion of said means removably connected to 
the lock pin in response to the lock decoder and 
comparator output signal indicating an identical 
comparison between the key code and the lock 
code; and 

means having a portion engageable with a portion of 
the lock pin in one position of the lock pin, said 
means providing the output signal indicating the 
positioning of the lock control assembly in the un 
locked position in the position of the lock pin posi 
tioning the lock mechanism in the unlocked posi 
tion. 
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27. The apparatus of claim 23 wherein the lock de- 45 
coder and comparator assembly is defined further to 
include: 
a lock code generator having the lock code encoded 
therein and a portion receiving the clock signal 
generated via the data synchronization assembly, 
the lock code generator providing the lock code via 
an output signal in response to a received clock sig 
nal; and 

means receiving the key code and the lock code gen 
erator output signal, comparing the key code and 
the lock code, and providing the lock decoder and 
comparator assembly output signal indicating a dif 
ference between the lock code and the key code. 

28. A key assembly, comprising: 
a data synchronization assembly generating an out 
put clock signal; 

a key receiver assembly having a portion receiving 
time division binary key codes and providing the 
received key codes via a key receiver assembly out 
put signal; 

a key code storage shift register having a portion re 
ceiving time division binary key codes via the key 
receiver assembly output signal and the data syn 
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chronization assembly clock signal, the received 
key codes being clocked into the key code storage 
shift register in a code receive mode, the key code 
storage shift register having a portion storing at 
least one of the received key codes in a code stor 
age mode, and the key code storage shift register 
having a portion for receiving the data synchroni 
zation assembly clock signal and clocking the key 
code stored in the key code storage shift register 
from the key code storage shift register in a code 
transmission mode. 

29. The apparatus of claim 28 wherein the key re 
ceiver assembly is defined further to include: 
a receiver speaker receiving key codes via an acousti 

cal data link, and 
means receiving the key codes via a direct wire data 

link. 
30. An access control assembly, comprising: 
a key assembly, comprising: 
a key receiver assembly receiving time division bi 
nary key codes and providing an output signal 
corresponding to the received key codes; 

a key code storage unit, having a code storage mode, 
a code receive mode, and a code transmission 
mode, the key code storage unit having a portion 
for receiving the key codes via the key receiver as 
sembly output signal in the code receive mode, the 
key code storage unit having a portion storing at 
least one of the key codes received by the key code 
storage unit in the code storage mode, and the key 
code storage unit having a portion providing an 
output signal having the key code stored in the key 
code storage unit encoded therein in the code 
transmission mode; and 

a lock assembly, comprising: 
a lock decoder and comparator assembly having a 
portion for receiving the key code storage unit 
output signal having the key code encoded 
therein and a portion providing an output signal 
in response to the lock decoder and comparator 
assembly receiving a key code storage unit out 
put signal having encoded therein a key code; 

and 
a lock control assembly having a locked position and 
an unlocked position, the lock control assembly 
having a portion for receiving the lock decoder and 
comparator assembly output signal and positioning 
the lock control assembly in the unlocked position 
in response to a received lock decoder and com 
parator assembly output signal. 

31. An access control assembly, comprising: 
a data Synchronization assembly generating and pro 
viding a clock signal; 

a key assembly, comprising: 
a key decoder assembly having a portion for receiv 
ing a predetermined time division binary lock 
recognition code, the key decoder assembly hav 
ing a portion for providing an output signal in re 
sponse to the key decoder assembly receiving a 
lock recognition code having a predetermined 
code format, and 

a key code storage unit having a code transmission 
node and a portion for storing a predetermined 
time division binary key code, the key code stor 
age unit having a portion for receiving the key 
decoder assembly output signal and conditioning 
the key code storage unit in the code transmis 
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sion mode in response to receiving the key de 
coder assembly output signal, the key code stor 
age unit having a portion providing an output sig 
nal having the key code stored in the key code 
storage unit encoded therein in response to re 
ceiving the key decoder assembly output signal; 
and 

a lock assembly, comprising: 
a lock recognition code generator having a portion 

storing a predetermined time division binary lock 
recognition code, and a portion providing an out 
put signal having the lock recognition code en 
coded therein, the lock recognition code pro 
vided via the lock recognition code generator 
output signal being received by the key decoder 
assembly; and 

a lock decoder and comparator assembly having a 
portion for receiving the key code storage unit 
output signal having the key code encoded 
therein and a portion providing an output signal 
in response to the lock decoder and comparator 
assembly receiving a key code storage unit out 
put signal having encoded therein a key code 
having a predetermined code format. 

32. An access control assembly, comprising: 
a data synchronization assembly generating and pro 

viding a clock signal; 
a key assembly, comprising: 
a key decoder assembly having a portion for receiv 
ing a predetermined time division binary lock 
recognition code, the key decoder assembly hav 
ing a portion for providing an output signal in re 
sponse to the key decoder assembly receiving a 
lock recognition code having a predetermined 
code format; and 

a key code storage unit having a code transmission 
mode and a portion for storing a predetermined 
time division binary key code, the key code stor 
age unit having a portion for receiving the key 
decoder assembly output signal and conditioning 
the key code storage unit in the code transmis 
sion mode in response to receiving the key de 
coder assembly output signal, the key code stor 
age unit having a portion providing an output sig 
nal having the key code stored in the key code 
storage unit encoded therein in response to re 
ceiving the key decoder assembly output signal; 
and 

a lock assembly, comprising: 
a lock recognition code generator having a portion 

storing a predetermined time division binary lock 
recognition code, and a portion providing an out 
put signal having the lock recognition code en 
coded therein, the lock recognition code pro 
vided via the lock recognition code generator 
output signal being received by the key decoder 
assembly; and 

a lock decoder and comparator assembly having a 
portion storing a predetermined time division bi 
nary lock code, the lock decoder and comparator 
assembly having a portion for receiving the key 
code storage unit output signal having the key 
code encoded therein and a portion for compar 
ing the received key code encoded in the key 
code storage unit output signal with the lock 
code stored in the lock decoder and comparator 
assembly and providing an output signal in re 
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sponse to an identical comparison of the lock 
code and the key code. 

33. A method for operating lock assembly utilizing a 
key assembly adapted to receive time division binary 
key codes, the lock assembly having a time division bi 
nary lock code uniquely identifying the lock assembly, 
comprising the steps of 
conditioning the key assembly in a code receive 
mode for receiving time division binary key codes; 

receiving the time division binary key codes via the 
key assembly; 

conditioning the key assembly in a code storage 
mode for storing one of the receiving key codes; 

storing one of the received key codes in the key as 
sembly; 

conditioning the key assembly in the code transmis 
sion mode for providing a signal having the key 
code stored in the key assembly encoded therein; 

generating a signal having the key code stored in the 
key assembly encoded therein, the signal having 
the key code encoded therein being provided via 
the key assembly; 

receiving the signal from the key assembly having the 
key code encoded therein via the lock assembly; 

comparing the received key code with the lock code 
uniquely identifying the lock assembly; 

generating a signal indicating a difference between 
the received key code and the lock code; 

receiving via the key assembly the signal from the 
lock assembly indicating a difference between the 
key code and the lock code; and 

clearing the key code stored in the key assembly from 
the key assembly in response to receiving the signal 
indicating a difference between the key code and 
the lock code. 

34. A method for operating a lock mechanism having 
a locked position and an unlocked position wherein the 
lock mechanism is controlled via a lock assembly utiliz 
ing the key assembly adapted to receive time division 
binary key codes, the lock assembly having a time divi 
sion binary lock code uniquely identifying the lock as 
sembly, comprising the steps of: 
conditioning the key assembly in a code receive 
mode for receiving the time division binary key 
codes; 

receiving the time division binary key codes via the 
key assembly; 

conditioning the key assembly in a code storage 
mode for storing one of the received key codes; 

storing one of the received key codes in the key as 
sembly; 

conditioning the key assembly in a code transmission 
mode for providing a signal having the key code 
stored in the key assembly encoded therein; 

generating a signal having the key code stored in the 
key assembly encoded therein, the signal having 
the key code encoded therein being provided via 
the key assembly; 

receiving the signal from the key assembly having the 
key code encoded therein via the lock assembly; 

comparing the received key code with the lock code 
uniquely identifying the lock assembly; 

generating a signal indicating an identical compari 
Son between the received key code and the lock 
code; 
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unlocking the lock mechanism in response to the sig 
nal indicating an identical comparison between the 
lock code and the key code; 

generating a signal indicating the unlocked status of 
the lock mechanism via the lock assembly; 

receiving the signal indicating the unlocked status of 
the lock mechanism via the key assembly; and 

clearing the key code stored in the key assembly from 
the key assembly in response to the received signal 
indicating the unlocked status of the lock mecha 
nism. 

35. A method for operating a lock mechanism having 
a locked position and an unlocked position wherein the 
lock mechanism is controlled by a lock assembly, hav 
ing a time division binary lock code uniquely identify 
ing the lock assembly, utilizing a key assembly adapted 
to receive time division binary key codes, comprising 
the steps of: 
conditioning the key assembly in a code receive 
mode for receiving time division binary key codes; 

receiving time division binary key codes via the key 
assembly; 

conditioning the key assembly in a code storage 
mode for storing one of the received key codes; 

storing one of the received key codes in the key as 
sembly; 

conditioning the key assembly in a code transmission 
mode for providing a signal having the key code 
stored in the key assembly encoded therein; 

generating a signal having the key code stored in the 
key assembly encoded therein, the signal having 
the key code encoded therein being provided via 
the key assembly; 

receiving the signal from the key assembly having the 
key code encoded therein via the lock assembly; 

comparing the received key code with the lock code 
uniquely identifying the lock assembly; 

generating a signal indicating an identical compari 
son between the received key code and the lock 
code, 

generating a signal indicating a difference between 
the compared key code and lock code; 

unlocking the lock mechanism in response to the sig 
nal indicating an identical comparison between the 
lock code and the received key code; 

generating a signal indicating the unlocked status of 
the lock mechanism; 

receiving via the key assembly the signal from the 
lock assembly indicating a difference between the 
lock code and the key code and receiving via the 
key assembly the signal from the lock assembly in 
dicating the unlocked status of the lock mecha 
nism; and 

clearing the key code stored in the key assembly from 
the key assembly in response to the received signal 
indicating a difference between the lock code and 
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the key code and clearing the key code stored in 
the key assembly from the key assembly in re 
sponse to the received signal indicating the un 
locked status of the lock mechanism. 

36. A method for operating a lock mechanism having 
a locked position and an unlocked position wherein the 
lock mechanism is controlled by a lock assembly utiliz 
ing a key assembly having a time division binary key 
code encoded therein, the lock assembly having a time 
division binary lock code uniquely identifying the lock 
assembly and a time division binary lock recognition 
code having a predetermined code format, comprising 
the steps of: 
generating a signal having the predetermined time 

division binary lock recognition code encoded 
therein via the lock assembly, the lock recognition 
code having a predetermined code format; 

receiving the signal having the lock recognition code 
encoded therein via the key assembly; 

generating a signal, having the time division binary 
key code encoded therein, via the key assembly in 
response to a received signal encoded with the lock 
recognition code having the predetermined code 
format; 

receiving the signal from the key assembly encoded 
with the key code via the lock assembly; 

comparing the received key code with the predeter 
mined time division binary lock code; 

generating a signal in response to an identical com 
parison between the received key code and the 
lock code; and 

unlocking the lock mechanism in response to the sig 
nal indicating an identical comparison between the 
key code and the lock code. 

37. The method of claim 36 defined further to in 
clude the steps of: 
generating a signal indicating the unlocked status of 
the lock mechanism via the lock assembly; 

receiving the signal indicating the unlocked status of 
the lock mechanism via the key assembly; and 

clearing the key code from the key assembly in re 
sponse to a received signal indicating the unlocked 
status of the lock mechanism. 

38. The method of claim 37 defined further to in 
clude the steps of: 

generating a signal in response to a difference be 
tween the compared key code and lock code via 
the lock assembly; 

receiving the signal indicating a difference between 
the compared key code and lock code via the key 
assembly; and 

clearing the key code from the key assembly in re 
sponse to the received signal indicating a differ 
ence between the compared lock code and key 
code. 
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