
United States Patent (19) 
Ulch et al. 

|||||IIII 
USOORE35336E 

11 E Patent Number: Re. 35,336 
(45) Reissued Date of Patent: Sep. 24, 1996 

54) SELF-CONTAINED PROGRAMMABLE 
TERMINAL FOR SECURITY SYSTEMS 

(75) Inventors: Bryan D. Ulch, Valencia; Donald P. 
Sturgis, Claremont; Robert J. Fox, Los 
Angeles, all of Calif. 

73) Assignee: Casi-Rusco, Inc. 

(21) Appl. No.: 930,855 
22 Filed: Aug. 14, 1992 

Related U.S. Patent Documents 
Reissue of: 
64) Patent No.: 4,218,690 

Issued: Aug. 19, 1980 
Appl. No.: 874,283 
Filed: Feb. 1, 1978 

(51) Int. Cl. .............................. G06K 5700; H04Q 9700; 
GOSB 23/00 

(52) U.S. C. ....................................... 340,825.31; 340/652 
58) Field of Search ............................... 340/825.31, 652, 

(56) 

340/825.34; 235/382 

References Cited 

U.S. PATENT DOCUMENTS 

3,581,282 571971 Altman. 

3,896.266 7/1975 Waterbury 
3,959,633 5/1976 Lawrence et al. ...................... 235,459 
4,025,760 5/1977 Trenkamp ... 340/825.34 
4,097.727 6/1978 Ulch ........................................ 235/382 

FOREIGN PATENT DOCUMENTS 

1300848 12/1972 United Kingdom. 
1407660 12/1975 United Kingdom. 
1467155 9/1993 United Kingdom. 

Primary Examiner-Michael Horabik 
Attorney, Agent, or Firm-Knobbe, Martens, Olson & Bear 
(57) ABSTRACT 

A security system is disclosed which utilizes plural remote 
terminals for controlling access at plural locations through 
out a secured area or building. Each of these remote termi 
nals is capable of independent functioning, and includes a 
memory for storing plural independent identification num 
bers which define the personnel who will be granted access. 
These numbers stored in the terminal memories may be 
different from terminal to terminal, or may be uniform 
throughout the system, and may be the same as a list stored 
at a central processing location. Thus, access may be limited 
to the same group of individuals regardless of whether it is 
provided by a central memory list or a remote memory list. 
The remote memories provide total memory flexibility, so 
that the deletion of identification numbers from the list docs 
not reduce the memory size. The memory, in addition to 
identification numbers, stores data defining real time access 
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FIG. 4. FIG. 3. 
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SELF-CONTAINED PROGRAMMABLE 
TERMINAL FOR SECURITY SYSTEMS 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifi 
cation; matter printed in italics indicates the additions 
made by reissue. 

BACKGROUND OF THE INVENTION 

This invention relates to security systems and, in the 
preferred embodiment, to magnetically encoded data card 
security systems in which access at a secured location is 
controlled by a comparison of data on a card inserted by 
personnel into the system with data stored in the system and 
defining those persons who shall be granted access. More 
particularly, this invention relates to a system in which, in 
addition to card data, keyboard data may be entered by 
persons wishing access, the keyboard data being a combi 
nation and permutation of the card data. In such a system, 
the present invention provides a substantially broader degree 
of flexibility in system control than was previously avail 
able, since it permits independent programming of terminals 
at each of plural remote locations in a system where the 
remote terminals, under normal circumstances, operate in 
conjunction with a central processor to regulate access. 
Thus, with this system flexibility, it is possible, even when 
communication is interrupted between the central processor 
and the remote terminals, to limit access at the remote 
terminals in accordance with either (a) the same identifica 
tion list as is stored in the main memory, (b) a more stringent 
list, or (c) a more liberal list, as the user desires. Such 
flexibility has not heretofore been available. Furthermore, 
the ability to program a memory list to define who shall be 
provided access at each of the independent terminals, is 
accomplished in the present invention in a manner which 
permits identification numbers to be added and deleted from 
the system without affecting the system's memory capacity. 

Security systems utilizing remote terminals to limit access 
at individual remote locations have, in the past, utilized 
static magnetic card readers at these remote locations for 
controlling access through electrically operable devices, 
such as doors, turnstiles, printers, etc. Prior art systems have 
been devised in which the remote card readers communicate 
with a central data processor or operate as stand-alone units. 
The card or badge bearing encoded data used for control 

ling access is typically inserted into a slot of a reader which 
reads and decodes the data on the card. Advantageously, this 
data is encoded as a plurality of magnetically polarized spots 
in a sheet of magnetic material. Such encoded data normally 
includes an identification number or numbers identifying the 
card holder. During use, this number encoded by the card is 
compared with a number or numbers stored in the central 
computer terminal in multi-terminal systems using central 
processors or at the remote locations in totally stand-alone 
systems, all to ascertain whether the individual inserting the 
card is entitled to access to a building, room, parking lot, or 
the like. 

In one prior art embodiment, the magnetically polarized 
spots are used to directly actuate a read relay or other 
moving switch mechanism located within the reader. In the 
state-of-the-art system, as is exemplified by U.S. Pat. No. 
3,686,479 entitled "Static Reader System For Magnetic 
Cards', assigned to A-TO, Inc., assignee of the present 
invention, electromagnetic solid state sensors are used. 
These sensors are disclosed and claimed in U.S. Pat. No. 
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2 
3,717,749, also assigned to A-TO, Inc. These patents are 
hereby incorporated in this disclosure by reference. Such 
systems have been found to be very reliable and are in use 
as access control systems in a number of different industries, 
universities, and government installations. 

Operation of such systems as a part of a security network 
employing a central processor is disclosed and claimed in 
U.S. Pat, No. 4,004,134, also assigned to A-T-O, Inc., and 
also incorporated herein by reference. This latter system 
incorporates a central processor which periodically and 
sequentially polls each of the remote terminals in the system. 
The remote terminals are able to transfer data to the central 
processor only on receipt of a polling pulse. At the central 
terminal, data read at the remote location from an inserted 
card is compared with a master list which includes those 
persons who shall be given access at that remote location. 
Such systems, in the past, have permitted a limited degree of 
remote terminal operation, even if some or all of the 
interconnecting lines between the remote terminal and the 
central processor have been interrupted. The systems, how 
ever, generally require that a much simpler test be made of 
persons wishing entrance during such degraded mode opera 
tion, and thus the group of persons allowed access at such 
times is, of necessity, much larger than would normally be 
granted access. This is a distinct disadvantage in such 
systems, since it does not permit a controlled programmable 
access under all circumstances as is often required in 
secured locations. 
An improved system for providing degraded operation in 

such a central processor-oriented system is disclosed and 
claimed in patent application Ser. No. 830,002, filed Sep. 1, 
1977, entitled "Circuit For Controlling Automatic Off-Line 
Operation of An On-Line Card Reader', assigned to A-T-O, 
Inc., the assignee of the present invention, and incorporated 
herein by reference. Even in that improved system, there is 
no substantial system flexibility regarding the persons who 
will be granted access during degraded mode operation, and 
it is common in a system of that type to provide access 
during degraded mode operation to any person having a card 
coded for use within the overall security system, even if it 
is not coded for use at this particular remote location. 
The communication lines used in a security system of this 

type, where a central processor is utilized for controlling the 
operation of plural remote terminals, provide an even greater 
level of security if the communication lines are monitored to 
assure that they are not tampered with and that their integrity 
is not degraded. A system for accomplishing this purpose is 
disclosed and claimed in U.S. patent application Ser. No. 
827,994, filed Aug. 26, 1977, and entitled "System For 
Monitoring Integrity of Communication Lines. In Security 
Systems Having Remote Terminals', this application being 
assigned to A-TO, Inc., the assignee of the present invention 
and incorporated herein by reference. 

It has also been known in the prior art to include at the 
remote location a keyboard. Typically such keyboard sys 
tems require that persons wishing access, in addition to the 
insertion of a magnetically encoded data card, are required 
to enter keyboard data, typically a sequence of digits. These 
digits have typically comprised a particular permutation and 
combination of the data encoded on the employee's card, the 
particular permutation and combination often being different 
for different remote terminals. Some prior systems have used 
hardwired permutation and combination circuits which did 
not permit alteration after the system was installed. A more 
advanced keyboard system, which permits programming of 
the particular permutation and combination after installa 
tion, is disclosed and claimed in U.S. patent application Ser. 
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No. 830,004, filed Sept. 1, 1977, entitled “Remotely Pro 
grammable Keyboard Sequence For A Security System', 
assigned to A-TO, Inc., the assignee of the present invention 
ahd incorporated herein by reference. 

While these systems disclosed in the prior art have 
provided a relatively flexible, sophisticated security net 
work, certain persistent problems have remained unsolved. 
One of these problems involves the fact that systems utiliz 
ing a central processor invariably provide very broadly 
based access during degraded communication line opera 
tion. In addition, the prior art systems in which remote 
terminals are used to store lists of identification numbers for 
selective access have permitted changes in the access lists 
only at the expense of reduced memory size since, in the 
prior art, the elimination of an identification number from a 
memory storage location has typically required the destruc 
tion of that memory location. 

In addition, those prior art systems which utilized real 
time clocks for limiting access through a particular terminal 
to different personnel at different times of day, have been 
fairly limited in their flexibility and typically required that a 
person be issued a new entrance card or badge if his time of 
entry was to be changed. Such systems, therefore, greatly 
reduced the flexibility of real-time access control. In addi 
tion, such systems have not provided plural overlapping 
time Zones so that various personnel could be provided 
access at different times of day which were not mutually 
exclusive. 

SUMMARY OF THE INVENTION 

The present invention solves these persistent problems in 
the prior art and provides, through their solution, an 
extremely powerful and flexible terminal system for secured 
access control. This system includes independent program 
mable identification listings at each of the plural remote 
locations of those individuals who will be granted access at 
such locations. In addition, the system permits connection of 
a plurality of these remote terminals to a central processor 
which includes its own programmable memory listing of 
personnel who will be provided access at each of the remote 
locations. During normal operation, when a central proces 
sor is used, this central memory is used to provide access at 
each of the remote locations, since the use of a central 
processor permits a printer to be added to the system, which 
printer provides a record of personnel movement throughout 
the system on a continuous basis. The central processor 
system also permits programming of each of the remote 
units from a central location and thus makes the system 
easier to control and to operate. 

Nevertheless, any difficulty in communication between 
the central processor and the remote terminals in this system 
will not degrade the system operation, since a complete list 
of personnel who will be provided access is stored in a 
programmable memory at the remote location. Thus, when 
faulty communication lines are detected, the system inter 
rogates its own memory for access control, and the person 
inserting a card at the remote terminal has no way of 
determining that the communication lines are impaired. 

Furthermore, the system of the present invention provides 
a flexible, solid state programmable memory which is oper 
ated in a manner which maintains identification numbers in 
numerical order within the memory. Such numerical order 
ing permits a binary search to be conducted so that an 
efficient determination can be made to determine whether a 
particular number is stored in the memory. When a number 
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4 
is deleted from the memory, the remaining entries in the 
memory are shifted to close the data order so that no voids 
remain. Thus, the end of the memory can always be checked 
to determine whether there is room for additional identifi 
cation numbers. 

It will be appreciated, of course, that since the terminals 
of the present invention have the capability of such stand 
alone operation, they can be used in a totally stand-alone 
application where no central processor is provided. Even in 
such an application, these terminals permit total program 
ming flexibility at each of the remote locations. It will be 
appreciated that, utilizing a terminal of this type, a mixed 
system, some terminals centrally controlled and some oper 
ated as stand-alone units, is permissible utilizing the same 
terminal throughout the system. In addition, it is possible to 
install a plurality of stand-alone terminals with the expec 
tation that, at a later date as system requirements increase, a 
central processor may be added to control the already 
installed stand-alone remote terminals. 

Whereas in the prior art systems which have time of day 
access control, a portion of a user's identification number 
typically included a time of day code, the present system 
utilizes such a time of day code only in combination with a 
user's identification number in memory. Thus, the user's 
card or badge does not itself define a time of day, and access 
at different remote locations may be provided using a single 
card at different times of day. In use, the present system 
responds to the insertion of a card by finding the user's 
identification number in memory and accessing an associ 
ated plurality of bits which determine the times of day at 
which access will be provided. If this defined time of day 
conforms with the time of day as monitored by real time 
clocks within the system, access will be provided. The time 
of day may be changed by changing each of plural clocks 
within the clock system itself. In addition, the particular 
clocks used for controlling access for each individual are 
programmable within the memory. 
These and other advantages of the present invention are 

best understood through a reference to the drawings, in 
which: 

FIG. 1 is a schematic diagram of the overall system of the 
present invention showing the primary elements of a central 
processing unit and plural remote units; 

FIG. 2 is a more detailed schematic diagram showing the 
operation of the memory, memory control, and real-time 
sensor of the remote terminals of FIG. 1; 

FIG. 3 is a flow chart showing the operation of an 
insertion loop counter and its associated electronic elements, 
all of which are shown in FIG. 2; 

FIG. 4 is a flow chart showing the sequential operation of 
a deletion loop counter and its associated electronics, all as 
shown in FIG. 2; and 

FIG. 5 is a schematic block diagram illustration of a 
programmable microprocessor system utilizing a program as 
included in this application for accomplishing the same 
basic functions provided by the hardwired embodiment of 
FIGS. 1-4. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Referring initially to FIG. 1, a central data processing unit 
11 is shown connected to a particular remote terminal 13 by 
a pair of polling and data lines 15,17 and a pair of data lines 
19 and 21. The polling lines 15 and 17, in a typical 
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application, are unidirectional lines which enable the central 
data processing unit 11 to sequentially interrogate and send 
data to a plurality of remote terminals 13, 23, 25, etc. to 
determine which of these remote terminals require servicing. 
It will be understood throughout the remainder of the 
specification in this application that a large number of 
remote terminals may be connected to a single central 
processing unit 11 and that each of the remote terminals 23 
and 25 performs substantially the functions described below 
with reference to the remote terminal 13. 

It should be understood that the lines 15,17 are a line pair, 
the line 17, for example, providing a return for the line 15. 
Similarly, the line 21 provides a return for line 19. Polling 
signals and data which initiate at the central processor 11 are 
communicated to the remote terminal 13 on the line pair 
15.17. Similarly, data signals produced at the remote termi 
nal 13 are communicated to the central processor 11 on the 
line pair 19.21. It will be appreciated that words communi 
cated on the line pairs 15,17 and 19.21 are most advanta 
geously connected within the central and remote units 11,13 
to shift registers 27-33. Thus, data sequentially clocked 
from register 27 onto lines 15.17 may be self-clocked, as 
shown by line 35 into shift register 29. Similarly, data 
sequentially clocked from the shift register 33 may be 
self-clocked, as shown by the connection 37, into the shift 
register 31. 

Although the details of a line integrity monitoring system 
are not shown in FIG. 1 (in order to maintain the clarity of 
this disclosure), such a system is typically included in the 
communication system between the central processing unit 
11 and the remote terminal 13, and is shown in FIG. 1 as a 
first line integrity monitor 39 within the remote terminal 13 
interconnected between the shift registers 29 and 33, and a 
second line integrity monitor 41 in the central processing 
unit 11 interconnected between the shift register 31 and the 
shift register 27. The details of the line integrity monitoring 
circuits 39 and 41 are described in patent application Ser. 
No. 827,994, filed Aug. 26, 1977, mentioned previously. For 
the purpose of the present application, it is sufficient to 
understand that the line integrity monitoring system 41 
causes the shift register 27 to sequentially poll the remote 
terminals 13,23,25, etc. by sending a polling signal on the 
lines 15 and 17. The remote terminals 13,23.25, etc., through 
the line integrity monitoring circuitry 39, respond to these 
polling signals by providing a calculated, predetermined 
response which is transmitted by way of the shift register 33 
and data lines 19 and 21 to the shift register 31. This data 
returned from the remote terminal and placed in a shift 
register 31 is compared by the line integrity monitoring 
circuit 41 to determine whether an appropriate response has 
been received from the remote terminal and to thus verify 
the integrity of the lines 15.17,19,21. It will be understood 
by those skilled in this art that the continued integrity of 
these data and communication lines is extremely important, 
since systems built in accordance with the present invention 
are used to limit personnel access and the line integrity 
monitoring circuit 39,41 can provide an alarm, for example, 
at the central processor 11, whenever an intruder (or other 
cause) has interfered with the communication line network. 

It is important to recognize at the outset of this disclosure 
that the remote terminal 13 is designed to operate as a 
stand-alone unit as well as a remote terminal for a central 
processor 11, and that it can therefore be utilized without the 
data communication lines 15 through 21, as described 
below. 
A card reader or sensor 43, located in the remote terminal 

13, substantially is described and claimed in U.S. Pat. Nos. 
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6 
3,686,479 and 3,717,749, is used to sense magnetically 
encoded data on a card or badge inserted into the card reader 
43. This data is transmitted, as by a line 45, to a buffer or 
storage register 47. In a typical system, the buffer 47 
provides storage for five decimal digits, each of which can 
be any integer between zero and nine. The communication 
of these five digits requires four binary digits each, so that 
the interconnecting line 45, as well as the buffer 47, must be 
a 20-bit wide device. Data from the card inserted into the 
card reader 43 and supplying the 20 bits of information is 
typically placed into the register In the system of the present 
invention, this data will either be compared with data in a 
memory 49 (in the remote unit 13) to determine whether the 
five-digit identification number is present in the memory 49, 
or will be compared with data stored in the central processor 
11, if it is connected. A degraded mode sensor 42 is typically 
connected in series between the buffer 47 and the memory 
49 and is used to selectively send data from the buffer 47 via 
the shift register 33 to the central processor 11 or directly to 
the memory 49, depending upon the mode of operation of 
the terminal 13, If the terminal 13 is used as a stand-alone 
terminal, the degraded mode sensor 42 is bypassed so that 
the buffer 47 is linked directly to the memory system within 
the remote terminal. Alternatively, if the terminal 13 is used 
with a central processor, the degraded mode sensor 42 
normally transmits data from the buffer 47 to the central 
processor unit via shift register 33 but can be used when the 
communication lines are degraded to transfer data from the 
buffer 47 directly to the memory 49 within the remote 
terminal. The degraded mode sensor may be substantially as 
described and claimed in patent application Ser. No. 830, 
002, filed Sept. 1, 1977, and referenced above. 

If the memory 49 is being used, and stores an identifica 
tion number identical to that in buffer 47, it will store, in 
conjunction with the number, a time code. This time code 
will be supplied by a memory control circuit 63, associated 
with the memory 49, to a real-time sensor circuit 51 which 
provides real-time input for the remote terminal 13. If the 
real-time input from the circuit 51 corresponds with the time 
data from the memory 49, the real-time circuit 51 will enable 
a gate 53 to provide access at the remote location, as through 
a door access control circuit 54. 

In this system it is possible to provide, in addition to the 
memory 49, a secondary means for screening personnel for 
access. This mechanism includes a keyboard 55 attached to 
a buffer 57 and a circuit 59, referred to in FIG. 1 as an IDEC 
circuit. The IDEC circuit 59 is described in detail in patent 
application Set, No. 830,004, filed Sept. 1, 1977 and referred 
to previously. For the purpose of the present application, it 
is sufficient to understand that the IDEC circuit 59 requires 
that the person requiring access at the door 54 must input a 
sequence of numbers at the keyboard 55, which is identical 
to a plurality of numbers read by the card reader 43, but 
altered in sequence. The IDEC circuit responds to the data 
from the buffer 47 as well as the data from the buffer 57 to 
assure that the proper digits in the proper sequence are input 
at the keyboard 55. An output from the IDEC circuit 59 on 
line 61 is required at the gate 53, along with the output from 
the time of day circuit 51, in order to provide access at the 
door 54. It should be noted that the IDEC system 59 within 
the terminal 13 may be used regardless of whether the 
memory 49 or the central processor 11 memory is used for 
identification number comparisons. 

It will be understood by those skilled in the art that the 
buffer 47 does not communicate directly with the memory 
49, but rather is connected to a memory control 63 which 
accesses data to and from the memory and organizes the data 
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in memory. This memory control 63 is connected to the 
keyboard 55 for programming purposes, as shown by line 
65, which is connected in series with a supervisor's access 
circuit 67. The supervisor's access circuit 67 is connected to 
the buffer 47 and assures that, unless a supervisor's card has 
been inserted in the card reader 4.3, the keyboard 55 cannot 
be used to change the identification numbers or time zones 
stored in the memory 49. Thus, the keyboard 55 is connected 
to the IDEC circuit 59 at all times, but is connected to the 
memory control circuit 63 only when a supervisor's card is 
used. The supervisor's access module 67 is described and 
claimed in patent application Ser. No. 827,993, filed Aug. 
26, 1977, and referred to above. Although not shown in 
detail in FIG. 1, it will be understood from the description 
in that application that the circuit 67 compares data from the 
buffer with a register to determine whether a supervisor's 
card has been inserted at the card reader 43, and permits 
access to the write logic incorporated in the memory control 
63. 
As has been common in the prior art, the central processor 

11 may include a memory 69 and memory control 71 as well 
as a keyboard 73. Thus, the central processor, by monitoring 
data received from the remote unit 13 and placed in the shift 
register 31, may be used to grant or deny access through 
appropriate polling signals supplied from the memory 69 to 
the shift register 17. While the use, in general, of such a 
system at the central processor 11 forms a part of the present 
invention, the details are well known. Thus, the program 
ming of the memory 69 utilizing the keyboard 73 and control 
71 may be substantially identical to the programming 
described below for the memory 49 utilizing the memory 
control 63 and keyboard 55 at the remote unit. Furthermore, 
it should be understood that, using the techniques for pro 
gramming which are described below, and well known 
communication techniques, it is possible through the com 
munication lines 15-21 to interconnect the keyboard 73 with 
the memory control 63 in a standard fashion, so that the 
keyboard 73 may be used to program the memory 49 in one 
of the remote units 13. 

It will also be understood that it is common at the central 
processor 11 to include a printer 73, typically connected to 
the memory control 71, for making a permanent record of 
access authorizations and denials at each of the remote units 
13, so that the flow of personnel throughout the security 
system can be monitored. 

Referring to FIG. 2, the details of the memory 49, the 
memory control 63 as well as the real-time sensor and its 
connections to the gate 53 and door access control 55, will 
be described. 
The memory 49 is shown schematically in FIG. 2 to 

include five columns of card identification data digits and a 
single column of time code digits. The memory 49 stores in 
numerical sequence the five-digit identification numbers 
corresponding to the cards or badges of those personnel who 
are to be granted access at this remote terminal. Following 
each such identification number is a time code between 1 
and 8 delineating the times of day when that particular 
individual is to be granted access. This time of day control 
will be understood in more detail through the description 
which follows. 
The memory 49 is a read and write memory, or RAM 

memory, as is commonly used in digital circuits and is 
accessed by means of an address buffer 77 which forms a 
part of the memory control 63. A data buffer 79 is directly 
connected to the memory 49 and is used to access data from 
the memory 49 in accordance with the address 77. In the 
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8 
simplest utilization of the memory 49, data from the card 
reader buffer 47 is supplied on a line 81 to a comparator 83 
which is also supplied with data from the data buffer 79. The 
comparator 83 is designed to provide a signal on a plus line 
85 whenever the number accessed from the card reader 
buffer 47 is smaller than the data from buffer 79, to provide 
a signal on a 5 minus line 87 whenever the data from the 
buffer 47 is larger than the data from the buffer 79 and to 
supply a signal on a zero line 89 when the data from the card 
reader buffer 47 is identical to the card identification data 
read from the data buffer 79. It will be understood that, since 
the time code data is not available from the buffer 47, only 
the card identification number portion, that is, the most 
significant five digits, from the memory 49 is compared in 
the comparator 83. If the identification number from the 
buffer 47 is identical to the identification number accessed 
from the memory 49, indicating that the identification num 
ber from the card is present in the memory 49, a gate 93 is 
enabled to transfer the last four binary bits, conducted from 
the data buffer 79 on line 91, to the real-time sensor 51. This 
line 91 carries the decimal digit 1 through 8 which identifies 
the time code when access is to be permitted for this 
particular individual. The signal on line 89 enables the gate 
indicating that the user's identification number is stored in 
memory. 

It can be seen that the signal on line 89 is used to enable 
the gate 93 to access the time code data to the real-time 
sensor 51. Except on rare coincidences, the line 89 will not 
provide a signal, however, until a search for this identifica 
tion number has been completed. 
A search is accomplished as follows. In all cases, the 

address buffer 77 is initially accessed to the center location 
of the memory 49. This is accomplished by a shift register 
95 which includes nine bit positions, eight of which are filled 
by consecutive zeroes and one of which 5 is filled by a one. 
The binary 1 is in the most-significant bit position at the 
beginning of any data search. Thus, the binary number 
1,0,0,0,0,0,0,0,0 is accessed on a line 97 from the shift 
register 95 and ORed in a gate 99 with a temporary address 
buffer 101 which, at the beginning of the search, stores the 
nine-digit binary number 0,0,0,0,0,0,0,0,0,. This address is 
supplied to the address buffer 77 and selects the center 
position in the memory 49. In response to this accessing, the 
data buffer 79 is supplied with the center word in the 
memory 49, and 5 this word is automatically compared with 
the identification number from the card data buffer 47. If the 
identification number, accessed at this central point from the 
memory 49, is smaller than the card identification number 
from the buffer 47, a signal will be produced on line 85 
which will enable a gate 103 to supply the data from the 
address buffer 77 to the temporary address buffer 101. The 
temporary address buffer 101 in this instance will contain the 
word 1,0,0,0,0,0,0,0,0, designating the center location in 
memory 49. The signal on line 85 is also supplied through 
an OR gate 105 to a delay 107 which in turn clocks the shift 
register 95. 
The shift register 95 is made recirculating by the connec 

tion 108, and the 1 in the most-significant bit position is thus 
clocked to the second most-significant bit position. If, on the 
other hand, the number accessed at the central location in the 
memory 49 is larger than the identification number from the 
buffer 47, a signal will be produced on line 87 which will 
recirculate (using gate 105 and delay 107) by one bit the 
shift register 95, but will not enable the gate 103. The 
number in the address buffer 77 will thus not be supplied to 
the temporary address buffer 101. 

This searching routine continues so that each time that the 
comparator 83 produces a plus or minus output signal on line 
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85 or 87, the binary number in the shift register 95 is 
circulated by one count. The circulated number in this 
register 95 is ORed with the temporary address buffer 101, 
to change the address buffer 77 and thus address a new 
location in the memory. At the same time, the temporary 
address buffer is supplied with the additional digit from the 
shift register 95 only if the output from the comparator 83 
indicates that the data is at a higher address location in the 
memory 49. Thus, the search continues, one bit at a time, in 
a normal binary search fashion. At each step, the next 
most-significant bit of the address buffer 77 is made a one if 
the data is at a higher address in the memory 49. Alterna 
tively, the next most-significant bit of the address buffer 77 
is made a zero if the data is at a lower address in the memory 
49. This selective addressing is accomplished by either 
enabling or not enabling, respectively, the gate 103. Ulti 
mately, this search process will locate the position in 
memory 49 at which the data from the buffer 47 should be 
stored, and if such data is stored in the memory 49, the data 
buffer 79 will store the same card identification number as 
is accessed on line 81, so that a zero signal will be produced 
on line 89 to gate the time code to the real-time sensor 51. 
Alternatively, if the search is completed, so that a binary one 
exists in the least-significant bit position of the shift register 
97, this bit will be shifted on the last signal from the delay 
107 to the most-significant bit position. As the one digit is 
thus shifted by the line 108, it is coupled by line 109 to 
temporarily disable a gate 111 which temporarily prohibits 
signals from the OR gate 105 from again actuating the shift 
register 95, and the search is thus terminated. This same 
signal on line 109 is used to clear the temporary address 
buffer 101. 

If the search terminates without a zero signal being 
provided on line 89 from the comparator 83, no signals are 
produced which will enable the gate 93, and access will not 
be permitted to the card holder. Obviously, at any time 
during the search that a zero signal is produced, the search 
stops, since no signal is supplied to the OR gate 105, and 
access is immediately permitted if the time of day code 
compares favorably with the real time, as will be explained 
in more detail below. 

The remainder of the circuitry associated with the 
memory control circuit 63 is utilized primarily for program 
ming the memory 49 to add or delete identification numbers 
from the memory 49 or to search the memory 49 for 
programming purposes, so that the system user may provide 
access at this remote location for only selected personnel. As 
previously explained, a supervisor's card is utilized to 
provide program access, and this access supplies keyboard 
data from the program access control circuit 67 to a buffer 
113, shown in FIG. 2. In a number of cases, the programmer 
will utilize the keyboard to place an identification number in 
the buffer 113, followed by a code indicating the operation 
to be conducted. Thus, for example, the programmer may 
place an identification number in the buffer 113 and utilize 
an additional keystroke to indicate that this identification 
number is to be inserted into the memory, so that an 
additional employee will be granted access. Alternatively, 
the additional keystroke may be used to delete this number 
from memory or simply to search the memory for this 
member. In some cases, only a single keystroke is used, as, 
for example, when the programmer wishes to simply incre 
ment or decrement the memory address register 77. 
Whenever signals are present on line 67 indicating that 

program access control has been granted, a line 115 coupled 
to line 67 enables a display 117, the first five digits of which, 
that is, the identification number digits of which, are pro 

O 

15 

20 

25 

30 

35 

45 

50 

55 

65 

10 
vided by the buffer 113. The last digit, reserved for the time 
code digit from the memory 49, is supplied by the line 91 to 
the display 117. Thus, the programmer can see the identi 
fication number that the keys into the buffer 113, but his last 
keystroke which indicates the operation he wishes to per 
form, will not operate the display 117. Rather, the last 
keystroke will begin a search or other operation which will 
result in dam being placed in the data buffer 79. Ultimately, 
the last digit of the display 117 will indicate the results of the 
search or other step by displaying the last digit from the data 
buffer 79. 
The identification number from the buffer 113 is coupled 

by a line 119 to the comparator 83, while the least-significant 
bit is coupled by a line 121 to a plurality of comparators. If 
the least-significant keystroke identifies a memory address 
incrementing step, data identical to the keystroke is supplied 
by a buffer 123 so that a comparator 125 supplies a signal on 
line 127 to an adder 129 which adds unity from a register 
131 to the current value of the address buffer 77, as supplied 
on line 133, and supplies the sum back to the address buffer 
77 on line 135. Thus, each time that this keystroke is entered, 
the address in register 77 is incremented by one location, as 
required by the programmer. In a similar fashion, a decre 
menting keystroke will compare favorably in a comparator 
137 with data from a buffer 139 to provide a signal on Mine 
141 to add a minus one in a buffer 143 to the value in the 
address buffer 77, as accessed on line 145, so that an adder 
147 provides on line 149 a decremented address, permitting 
the programmer to decrement the memory location address 
in register 77 for programming purposes. 

If the programmer utilizes a keystroke which requires a 
search of the memory 69, after first introducing an identi 
fication number into the buffer 113, a search routine will be 
implemented which will search the memory 49 to determine 
whether the identification number in the buffer 113 exists in 
the memory 49 and, if so, during what time zones that 
individual is allowed access. This is accomplished by first 
comparing the keystroke data with a search keystroke indi 
cation in a buffer 151, that a comparator 153 provides a 
signal on line 155 to enable a gate 157 which supplies the 
identification number from the butter 113 to the comparator 
83. The comparator 83 then initiates a search routine in a 
binary fashion, as previously described, to ultimately pro 
vide on lines 91 the decimal digit indicating the time access 
code for this particular identification number, which time 
access code will be displayed on the display 117 along with 
the identification number which was searched. If the iden 
tification number is not in the memory 49, a zero output 
signal on line 89 will not be produced by the comparator 83, 
and the gate 93 will not be enabled. Thus, no display will 
appear in the least-significant bit position of the display 117. 
Alternatively, the system could be designed to provide a zero 
in the least-significant bit position of the display 117 if the 
searched identification number is not present in the memory 
49. 

If, as the least-significant bit after the insertion of an 
identification number in the buffer 113, the programmer 
depresses a key which provides an instruction to insert this 
identification number as a new or additional identification 
number in the memory 49, a comparator 159 will provide an 
output signal because of identity between the keystroke data 
and data from a buffer 161, the signal being provided from 
the comparator 159 on line 163 to initiate the operation of a 
counter 165. This operation is initiated by placing the pulse 
on the clocking input 167 of the counter 165 so that the 
counter counts to its first position, placing an output signal 
on a 1 count line 169. When a signal is present on line 169, 



Re. 35,336 
11 

a comparator 171 compares a delimiter register 173 with a 
register 175 which stores a count equivalent to the last 
storage location in the memory 49. The delimiter register 
173, as will be understood through the following descrip 
tion, is continuously updated so that it stores a number equal 
to the number of words stored in the memory 49. When the 
number in the delimiter register 173 is equal to the number 
stored in the register 175, this is an indication that the 
memory 49 is full and the comparator 171 will produce a 
signal on line 177 to energize a front panel display 179 
indicating to the programmer that the memory is full, and 
that no additional identification numbers should be inserted 
without first deleting some identification numbers. Further 
more, the full memory indication is not connected to clock 
the counter 165, so the insert routine will not continue. 

If the memory 49 is not full, the comparator 171 will 
produce a signal on line 181 indicating that the registers 173 
and 175 did not store equal numbers. This signal online 181 
is used for clocking the counter 165 to its second count 
position, producing a signal on line 183. The programmer 
will have been told that, prior to an insert operation, a search 
operation should be conducted using the comparator 153 so 
that, at the time the insert operation is conducted, the address 
buffer 77 will be addressing the memory 49 at a location 
immediately preceding or immediately following the loca 
tion where the new identification number should be inserted. 
At the end of the search routine, the comparator 83 will 
provide a plus signal on line 85 if the new data word should 
immediately precede the present location of the address 
buffer 77 or a minus signal if it should immediately follow 
this word. During the insert routine, the output lines of the 
comparator 83 are checked at the second clock position by 
ANDing the line 183 in gates 185 and 187 with the minus 
line 87 and plus line 85, respectively, from the comparator 
83. If the minus line 87 contains a logic signal, the AND gate 
185 produces an output signal on line 189 to again clock the 
counter 165 to produce an output signal on its 3-count line 
191. If, on the other hand, the plus line 85 is at a positive 
level, the AND gate 187 will provide a signal on line 193 to 
a buffer 195 enabling that buffer 195 to input on a plurality 
of lines 197 to the counter 165 a 6-count, so that the counter 
165 will jump from its 2-count position to its 6-count 
position. This latter step is necessary so that if the new data 
word is to be stored at the next data position in memory 49 
(a plus signal on line 85), a routine will be implemented 
which skips a data position in the memory 49. If, on the other 
hand, the present data position where the address buffer 77 
presently points is not to be skipped (since the new data 
word is to go at this present position), the next series of steps 
between count 2 and count 6 of the counter 165 are used for 
removing and temporarily storing the presently addressed 
word from the memory 49, as will be seen from a description 
of these steps. 
When the signal on line 189 clocks the counter 165 to its 

three count, the signal on line 191 enables a gate 194 so that 
data from the data buffer 79 is accessed in parallel to a 
temporary storage buffer 196. This step is used to save the 
identification number in the current memory location. It will 
be seen as this description follows that the current memory 
location is stored in the next lower memory location, while 
the word from that lower position is, in turn, stored in the 
next succeeding lower position. Thus, when a new word is 
placed in memory 49, the counter 165 is used to sequence a 
repeating routine which shifts the remaining data in the 
memory 49 toward the bottom of the memory 49 by one 
step, making room at the proper location in numerical order 
for the newly added data word. 
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12 
Once the current identification number has been stored in 

the temporary register 196, a delay 198 connected to the line 
191 is used to clock the counter 165 to its 4-count position. 
This 4-count position provides a signal on line 201 which 
enables a gate 203 connecting the buffer 113 to write logic 
205 associated with the memory 49, Thus, at count 4, the 
data previously stored in the current memory location is 
automatically erased and the new identification number is 
written in this storage location. A delay circuit 207 con 
nected to the line 201 is used to again clock the counter 165 
at the completion of this writing operation so that the counter 
produces a 5-count output on line 211 which accesses the 
data word from the temporary buffer 196 into the buffer 113, 
erasing the number previously stored in the buffer 113, by 
enabling a gate 213 interconnecting these buffers. This 
places the number previously stored in the memory 49 
(which was removed to make room for the new word) into 
the buffer 113, so that, on the next circulation of the counter 
165, it can be written into the next successive location in the 
memory 49. 
A delay 215 connected to line 211 clocks the counter 165 

after the data has been accessed into the buffer 113 and the 
counter 165 then provides a 6-count output on line 217 
which is connected to line 127 to increment the addressed 
location in the memory 49 as previously described. The line 
217 is additionally connected through a delay 219 to clock 
the counter 165 to its seventh and final output position. It 
will be recognized that, at the sixth count position, the signal 
on line 217 incremented the memory 49 location so that the 
next successive memory word is being accessed. This 
memory word should be larger than the word currently in the 
buffer 113, unless we have reached the end of the data in the 
memory 49, in which case the new word would be 0,0,0,0 
and thus smaller than the word stored presently in the buffer 
113. Thus, the signals on lines 85 and 87 can be utilized to 
determine whether the insert routine should stop. The signal 
on line 221, indicating count 7, is ANDed with the signal on 
line 85 in AND gate 223 and with the signal on line 87 in 
AND gate 225. If the AND gate 223 produces an output 
signal, this signal is connected to an incrementing circuit 
227 which is, in turn, connected to increment the delimiting 
register 173 adding one count to this register. If, on the other 
hand, the memory transfer operation has not been com 
pleted, the output signal from gate 225 will be used, through 
a delay 229, to clock the counter 165 back to its 3-count 
position by utilizing a 3-count register 231 to place a count 
of three in the counter 165. Thus, the sequence continuously 
loops through counts 3 through 7 until each of the words in 
the memory 49 has been shifted down one count, and the 
delimiter register 173 has been incremented. This entire 
insert routine is shown in the flow chart of FIG. 3. It can be 
seen from that low chart that each element of memory data 
is shifted toward the end of the memory by one position to 
make room for the new element. The delimiter is then 
incremented and the process comes to a stop. 
A similar process is generated by a keyboard keystroke 

which provides on line 121 a delete signal which compares 
favorably with a delete word stored in a buffer 233. This 
sequence is shown in the flow chart of FIG. 4 and can be 
followed there as well as in the schematic diagram of FIG. 
2. Signals from the comparator 238 connected to the buffer 
233 indicate that a keystroke demanding a dam element 
deletion from the memory 49 has been made. This signal on 
line 237 is used to provide the initial input to a counter 245 
used to sequence the deletion process. During the data 
deletion process, it is desired to delete the element of data 
located during a search operation and to shift all of the 
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remaining data within the memory 49 to close the gap. Thus, 
the remaining data in the memory 49 must be moved up in 
the memory by one data position, and the delimiter 173 must 
be decremented by one count. 

This is accomplished by utilizing the signal on 237 to 
initially increment the address buffer 77 by providing a 
signal on line 127. A delay 239 is used to assure that this 
incrementing has been accomplished, and then provides a 
signal on line 241 to enable a buffer 243 storing a 2-count 
to input this 2-count into the counter 245 used for sequenc 
ing the deletion process. In response to the 2-count from the 
buffer 243, the counter 245 provides a 2-count output on line 
247 which reads the data word at the incremented location 
into the temporary buffer 196 by enabling gate 194. In 
addition, through a delay 249, the signal 247 increments the 
counter 245 at its clocking input 251. The counter 245 then 
provides a 3-count output on line 253 which is connected to 
line 141 to decrement the address in the buffer 77. Line 253 
is additionally connected through a delay 255 to clock the 
counter 245 to a 4-count position producing a signal on line 
257. This signal is used to enable gates 213 and 203 to 
access the data from the temporary buffer 195 to the write 
logic 205. This logic 205 then writes the word in the 
temporary buffer 195 into the memory location addressed by 
the buffer 77 in the memory 49. The signal on line 257, in 
addition, provides a delayed output from a delay circuit 259 
to clock the counter 245 to its 5-count position which 
provides a signal on line 261. Line 261 is connected to the 
line 127 to increment the address buffer 77. This signal is 
also delayed in a delay circuit 263 to provide an additional 
clocking input to the counter 245. In response to this 
additional clocking input, the counter 245 provide a 1 output 
on line 267 which is connected to line 127 to increment the 
address buffer 77 a second time, and is additionally ANDed 
in gates 269 and 271 with the plus signal 85 and minus 
signal 87. If a minus signal 87 is present, the end of search 
has been reached and the delimiter register is decremented 
by decrementer 272. If a plus signal is present, the gate 269 
provides, through a delay 273, a clocking input to the 
counter 245 to repeat the data shifting process on the next 
data word. It can thus be seen that the counter 245 is used 
to sequence a repeating cycle of steps which are used as a 
looping function to shift all of the data words in the memory 
one step toward the beginning of the memory in order to 
close the gap in the memory which results from deleting a 
data word therefrom. The flow chart of FIG. 4 diagrams this 
process utilizing element numbers from the schematic of 
FIG. 2. 
When, in the course of a searching operation, an identi 

fication number is located, it was explained previously that 
the data buffer 79 provides, through gate a 4-bit output 
indicating the time of day when access is to be provided for 
the person having this identification number. This number is 
accessed by the real-time sensor 51 which, as shown in FIG. 
2, includes three separate clocks, 301,303, and 305, each of 
which can provide the closure of switch in response to a 
particular time of day setting. Thus, for example, the clock 
301 may be set to provide a switch closure from 8:00 A.M. 
to 5:00 P.M., the clock 303 from 5:00 P.M. to midnight, and 
the clock 305 from midnight to 8:00 A.M. These three clock 
switches are accessed to a comparator 307 which is, in turn, 
provided with signals from the gate 93. If the signals from 
gate 93 conform to the switch closures from the clocks 301 
through 305, access is permitted by placing a signal from the 
comparator 307 on line 309 to gate 53. In a typical arrange 
ment, the comparator 307 will provide an output signal on 
line 309 if any one of the clock 301-305 is providing a 
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14 
switch closure and the signal from gate 93 has a l-bit on the 
corresponding line indicating that this employee is to be 
provided access at the time of day indicated by this switch 
closure. It can be seen that by setting the clocks 301-305 and 
by giving a particular employee access at combinations of 
times from 1, 2, or 3 of these clocks, total flexibility in 
timing control can be achieved. Furthermore, by providing 
a time code on the fourth line from the gate 93, the 
comparator 307 can be made to provide an output signal on 
line 309 at any time of day, irrespective of the condition of 
the clocks 301 through 305, so that, for example, supervi 
sory personnel can be granted access at all times. 

Referring once again to FIG. 1, it bears repeating that the 
remote terminal 13 of the present invention will operate 
utilizing its own memory 49 and memory control 63 in the 
manner described. Alternatively, this same remote unit can 
be utilized by accessing data directly from the buffer 47 
through the degraded mode sensor 42, shown in FIG. 1, and 
comparable so that described in patent application Ser. No. 
830,002, filed Sept. 1, 1977, and referenced above. This 
degraded mode sensor 42 will limit access at this remote 
terminal in accordance with data stored in the memory 69 in 
the main processing unit 11 until such time as the commu 
nication lines are degraded. At that time, the memory 49 and 
its memory control 63 will be utilized for limiting access. It 
can be seen, therefore, that the terminal 13 of the present 
invention can be used either as a stand-alone terminal by 
bypassing the degraded mode sensor 42, or may be used as 
a remote terminal with a central processor system 11, 
utilizing the degraded mode sensor 42 to impose stand-alone 
operation only if data lines are degraded. 
The present invention permits the same data to be stored 

in the memory 69 and the memory 49 so that, even during 
degraded mode operation, although one of the printer 75 
may be lost (so that personnel flow data is no longer 
available), nevertheless the same limited number of person 
nel may be granted access at this remote location, so that 
security is not degraded. 
The preceding embodiment described in reference to 

FIGS. 1 through 4 is illustrative of a hardwired circuit for 
performing the functions of the present invention. In the 
preferred embodiment, the functions of the remote units 13 
are performed by a microprocessor, as illustrated in FIG. 5. 
This microprocessor includes a central processing unit 401, 
such as a Motorola 6800, which is connected with a memory 
unit 403, such as an AMI Model SF101. In addition, a 
scratch pad memory 405 can provided, such as a Motorola 
6810. The central processing unit 401 is also connected to a 
read only memory 407 in a typical fashion to store the 
control steps for the central processing unit. 
As is typical, the central processing unit 401 interfaces 

with a communication interface unit, such as a Motorola 
6850, 409, for communicating with the central processor 11, 
and may interfere, in addition, with the card sensor 43 and 
real-time sensor 51, similar to those shown in FIG. I. A 
peripheral interface adapter 411, such as a Motorola 6820, is 
used to connect the central processing unit 401 to the door 
access control 54, such as a door strike. The keyboard 55 of 
FIG. 1 may also be connected to the central processing unit 
401 through the main data and control bus 413. 

It will be recognized by those skilled in the art that the 
data processing unit, shown in FIG. 5, is typical of many 
other similar data processing units. What makes this pro 
cessing unit unique is a program stored in the read-only 
memory 407 for controlling the operation of the central 
processing unit 401. This program, written for the Motorola 
6800, is as follows: 
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RLY ON: B. CCK 3. 

2226 P R U BOU' E. M. 

RESET A: I NT. T. WEC CSS 

ASECT s2FF8 

WORD TC ; REAL TIME COCK 

OR SF (24 ; St I 'TC R NEI. 
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; S II MASS, ETC. 

; THESE SYMBOLS ARE USED TO REER TO BITS IN 

H 

224.2 C. OH r 42 ; CF FN HCJSE M. CDE 

2222 C. AS e $22 ; A. ARM SHUNT 

222 S O.BG st 28 ; IAR GE CMOS MEMORY 

22.22 C.T. 2 $22 ; TIME ZONE.. INPUTS 

2, 221 C. CEK e S21 ; , , A R E AN IDEK REACER 

; : * NCW FCR IEE SE CONC BYTE C F OPTIONS 

224 & C. ERAM $42 ; ERROR ANN UN CIAT CR 

Ø222 C. CUR P s 2 2. ; I RESS REI AY 

; N C F OR H FS I S. 

22.82 R. GO se 582 

224 (2) F. UR P $42 ; L URESS REI AY 

2.222 R. AS $22 ; A LARM SE UNT 

2212. R. ER AN c S. Z. ; FRAN 
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; O FCR 3XT MA, S, IC :: S 

; (THES E A : BITS ITF I, HE WORD S.XXX 

22&1 X. ICK 3 & 1. ; C SF = 2ERO = CARI ONLY 

; X. RIES = s2a ; : IFS Sw ITCH INUTS 

%2 & 3 X. FOX c 5 (3. ; SORE NEXT CARD AS FC S. 

; XT 2 e S2 ; : IME CLOCK INPUTS 

2282 X. AS e S2 ; : NT RECEST PUSH RUTTCN 

SWITCH 

; DELAY IMF S 

; THE COUNTER/TIMERS IN THE FOREGROUNI RCUTINE 

; ARE CLOCKEI. ONCE EVERY 3.33. 

; MILLISECONCS (3 & 2 TIMES A SECONI). 

; EA CE CCUNTER IS 2 F. YT COUNTER, ANT 

; : S IN C FM. N.T.E. C. N. EACH C C C K TI CK. 

TIME OUT OC CRS WHEN COUNTER OW ERFI CWS 

; TO ZERO. 

FFF 2 T. 52. MS R -16 ; : M IIL ISECONS 

FE 4. . 21 S e -322 ; 1 SECONC 

FC 7 C T 3S -922 ; 3 SECONDS 

F448 T. 12S e -3223 ; 12, SE CONDS 

DC 3 T 32 S -9 & 2, 32 S FCONDS 

B 9 P 2 T a 2. S e - 1. A 2. 2 2 ; C, 2 MIN 
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BAC 

HIS IS THE CONT R C LLING FRC GRAM FC F THE 

BACKGRCUN A S K S - MOS I C : TE EXECUT I CN 

I.M.E CF THE F.C. C S S C F S S PET IN IS 

ROUTINE CECKING STATUS ITS 

AND WAITING TC REG IN CNE OF SEW ERA. 

BACKGROUND TASK S. T.E. FC II O WING 

TASKS ARE IN IT I A. FI FROM THIS ROUTINE: 

1. INITIATE FESPONSE TO CONSOLE IN CURY 

OR COMMANC. 

3. CHECK FOR MASTER CARIC, ACCEPT PROGRAMMI NG 

COMMANDS 
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TITLE, "A CK" 

2 & C F SECT 

ZZ, 2C 8 E 2.268 STFT : LIS i; S. (26 ; IN I S: A CX FT, 

22 F. E. L. 2197 JSR ICSE ; I - IT IA II 7 IAO EWI CES 

22 E.L. 218 C JSR CIR AM; ; INITIALIZE MACHINE STATE 

3 x 15 CE FIEF LDX its FFFF 

22, 18 CE 82 STX F ECM ; ENA B I. A FEATURES 

; DETERMIN MEMORY S I 2 

221 A C E 22 16 LDX # E NC 1 

22, 1 L 96 82 LDAA EPROM 

22, 1 K S 4 28 ANDA F.C. FC 

222 27 23 = B EQ ENLM. M. S. 

22.23 CE 2, 19 LDX # END2 

& 326 IF 322 ENDMMS : STX END MEM 

A 228 BD 242 1. JSR CHE SUM: ; S. CMCS O. 

222 E 27 29 = BEQ SUM, CK 

22.2L 7F (2224 CIR FOX+2 WIPE CUT PART OF FCX 

332 BD 23 AE JSR IO CLR ; IF E OUT REST OF CMOS 

2233 BI, 24 12 JSR SFTSUM ; SUM C & NC 

2233 P SUNCK st 

(36. PION ; : TEN CN INTERRUPTS 
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MA IN E A C K. G. CUNI ICC 
g 

s 

2237 F. EACK s: 

2.437 S 6 34 LD A.A. a 34 

239, 9 A5 STAA. CSRA ; , , ; 2 JP AIM 

223E 96 11 E LDA A CRDF G 

22.3 L S 1. 21. CMPA it $21 NE'. CAR: 

23F 22 F6 = NE E. C. 

HRE HFN NE GT NEW CPR 

224 is 256 J SR CAR CRI 

& 44 22F5 JSR PA KAFL ; CONDENSE INTO DISCG 

20, 4 BC 41 C JSR CEKSYS 

2, 4, 26 4 C = B NE ERROR ; AC SYS CCE 

2W4 C E L 42D JSR RTL ; SEE F NE PERSON TRYING 

24 SE C3 LDA A S. XXX 

251 84, 28 A NOA rt X. FCX NE, NASTR2 

22, 53 27 4 C = BEQ NE'. FC). ; YES . . . .I.C NCT CPEN I CCP , THOUGi 

SEE IF W E SECUID GO NTC ED IT MOLE 

223 c EC 2252 JSR CHKFCX 

2258 26 2.3 = B NE : +5 

225 i 7. 22. JM NEEC ; YES, SIR 

; ERE IF CRC. NARY ENTRY AT TEMPT 

22.5 L S 6 34 BC. : LDA A F $34. ; K EEP CE A CMN ROM TRASHING US 

22.5F 97 A5 STAA CSRA 

2 & 1 9 & 112 LCA. A. C REL G. E. A. W. C C F I F C A R REMOVE P E - US I. 

2263. 27 O2 = B EQ PA 3.K. 
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2, 65 BC 2 AC JSR C:... I C ; FXAMINE 3: PASSWCF 

(268. 27 F3 is E EQ CY ; NCT S A.I. : 

226A 25, 2 C = BCS ERRC ; FIPRE IS PASS: CR 

226 C 96 s. 7 IDA. A OHL G 

26 E 28 19 = B NE LET IN ; TO LAY IS PEN CCS 

22,72. BI (2227 J. S. IN CCMFAR AND IN I SIG IFSALY 

; HERE WITH APPROF FIATE T2 IN EDT ZON 

273 96 C3 LIAA St. XXX ; READ IME 2 ONE INFUTS 

2 & 75 44 SRA 

2%. 78. 44 ISSA 

24?? 4.4 LSA 

7s. 44 LSRA 

27S. S4 27 ANDA it 27 ; T 2 INPUTS IN 3 SES 

227, 3 A 23 OFAA # 23 SPER TIME 2, CN, AL. A. Y S CN 

2.7L C6 82 LCAR FRCM 

7F C4, 22 ANDE # C.T2 ; III HE FAY FOR TIME ZONES 

2%. , 27 2 = BFC FCF ; OT ALICEIC AT THIS TIME 

; HERE AFTER F - A E RUN THE ENTRE GANIET 

; ALL IS CE, IET FIM, IN 

2089 96 FE LET IN: LDAA is SE MEANS CARD PRCCESSED 

228, H 97 112 STAA CRIFLC 

& 28 D B D 244 A. JSR CURESS 

209 EC 2.223 JSR CFM 

22.93. 7F 2, 23F CLR TR ES 

22ge 22 9F = BRA RACK G O A OF NEXT CARD O 
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HERE HEN . E . . C. . . . . . . . . I NC I F THIS O U 

2.98 88 FE LLAA it FE ERE TROUGH TH THIS CARD 

2 
& 9A 9 112. STA CFL LG 

229 C E C 22 CE JSR ERR TRY ; PJ I I I 'j RR, N O C M A Y IF I S. 

22.9F 22 96 = ERA A. C. 

HERE WHEN THE N CX CARIC IS PU N 

22 AP ME, FOX 

22 A S as FE LLA A its FE 

2. A 9 112 STAA CF, G : y : A RE IC UGE ITH THIS CARI 

2A5 22B SR SET FOA 

20A 8 BIC 24 12 JSR SETSUM IX UP CHECKSUM 

2. AE 22 8A st BRA EA CK 

; FOUT IN TO CEC. T. K. PASS Ci 

; RETURNS IT H E SE : NCT REACY 

RETURNS WITH C SET IF El GC II in RONG 

EOTH CLER I F A 3. 

32 AP CHKS. 

22 AC 96 82 LDAA RCM 

2 AF 84 21 ANCA # O, ICEK 

, Sl. 27 = BEQ HAPPY ; NOT N E EY READER 



(22B3 

2) B 5 

22E7 27 

2. B9 96 

2) B3 81 

22 BD 2B 

ZBF 

2 L C2 2.5 

20 C4 86 

Ø2 C6 

245F 

26 

21 

2.2 C3P 

4. F 2 & C8 4 

2%. C9 3. 9 

& CA 

20 CC 2. C 

22, CI 

86 2.1 

NC 

41 

LDA A 

- - - - 

D. A 

CMPA 

BMI 

iRE IF 

D E K 

C IRA 

RTS 

ERE I 

22 CAP HAPPY 

LDA A 

CLC 

RTS 

Re. 35,336 

S. XXX 

F . . . Ct. 

HA Y 

KEY CNT 

f $24 

NCICE 

CCMBIN 

HAPPY 

ICK BA 

NCT R F DY 

GCC C I E. 

ty 

; HERE AR 

; NOT ENU 

42 

4 GS 

ET 

N A PASS OF 
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C. L.L. HER: 

; : U LLS IN 

CEF ERRTY 

2 CE 9 f 81 LIAA 

2. I2 84 4 3 A NDA 

22: 27 1 A = SEQ 

2. L4 7 C 223F NC 

2. C7 S E C3 LDA A 

Q? C9 44 LSRA 

&, 84 23 ANDA 

22 CC 4 C INCA 

22 DD S 1 3F2. CMPA 

22, 26 2D = SNE 

2 E S 6 12. AA. 

(2) E. F. 2&S JSR 

EC F (223. F CLR 

22 F9 C E FCPC IX 

w). LF 282 STX 

Re. 35,336 

CNC E FC F EA 3: E. F. CR 

44 

Ek A N - F NT IFS IS USE I 

FFROM + 1 

# C. FAN 

ETI 

N I F S 

S. XXX 

cs: 

KEE COUM 

; GET SWITC E SETTING 

; ST III R Y INC 
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; : ER, WEN 

22E.; P E INED 

2 (eEF 7F 2212 CR 

23, 2 BC 2036 JSR 

2Fb. 7 E 2.23? JMP 

MA IN LOO 

223 P NEC 

22, FS E8 FE LDAA 

22 FA 97 112 STAA 

22 FC 7 C 2212 INC 

24, F B 2182 JSR 

222 CE 22.7 LDX 

2.25 CF 372. STX 

2 2 CE B92. LDX 

A 2A CF 28 2. STX 

212 C F 223 CIR 

Z 2 8 & 34 LCAA 

2 111 S7 A5 SIAA 

2113 P 22.2 TST 

21 & 27 D7 

21 S 96 1D2 LDAA 

211 C E 2129 JSR 

Re. 35,336 

Th; CUG : 

C 

EDMCD 

EL ANK 

46 

CIT I G 

OR TITING MEMO f : 

s F E 

CRDFL C. 

ETFTR 

# T. 6 QS 

ED CNTR : TURN 

LEAWE 

C F II. E 

El IT M3DE 



47 48 

21: E 24 a JSR SETS Us 

222 CE B93 & LIX in T. 6 S. 

225 CF (262 ST, EICC; F 

2.27 2 (2 E6 = SRA EL II 

; COMMAND DIS ATCHER 

CALL HERE WITF. C. M. L. CODE IN A. 

21, 29 P COM CON 

2129 7 F 2 & 1D CLR CM ET SC E O N T TRY TC I) C I AGAIN 

21 23 S 4 2E ANDA # 5 &F ; STRIP OFF HICH CR FR EITS 

212. S. 1 2 B CMA its 2E BIGGEST CMI IS 2A 

2.3%. 2. A 3P = BPL COM, RTS ; IIIE GAL INORE 

2132 48 A S.A. ; TWO BYTES TO AN AT H 

; AT THIS IC INT A CNTA INS 223 & XXX2 

2, 3 97 432 STAA XREG 1 + 1 ; LSE OFFSET 

235 S 6 LDAA HMS COM, TAB 

237 9? 422 STAA Xi E31 MSB i E. I. E AITR 

2139 DE 422 LDX. XF E3 

2 13t EE LDX. CMTLSE, X ; ISP TABLE AIDR 

23. 8 22 JMP 2, X 

213 P : CMAE t 

2.13 WORD RUBOU, Ui, C. OH, C R A II. 

2.47 WORD DOWN, C. KOH, IEEET; , SEARCH 

El 4 WORD RUF CUT, CUIT, INSERT. RUBOUT 

? CMTS ISP, COM. 

; SERVICE ROUTINE FOR QUIT C MI 

2157 7F 2 & 12 QUIT : CR EDMOLE ACKGROUND WILL 

215. 39 RTS 

Re. 35,336 
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; SERVICE FOi CF EN - CUSE CMI 

& 153 P C, C - 

5E 96 82 LDA A E PROM 

215. 34 42 ANDA if C. CH 

2 15E 27 21 = BEQ EAC CM 

216, RL ove JSR R. A. N.E. 

2 64, 86 2.1 IDA. A tis & 1 

21 66 97 32. STAR C E EIG 

2, 168 97 192 STAA KEY2CN ; SHC CVI. A CCFPTEL 

216 A C 221 E INC PC ISON 

28, 39 COMR S : RTS 

y 

; SERVICE FCF EMI CF EN HOUSE CMI 

216 EP C. Y.OH ck 

Ø 6 E 96 82 LDAA FPROM 

21 PY 84. 42 ANDA A C OH 

2172. 27 2E = BEC BAC CM: 

24, 3D 222.6 JSR B.A. N. 

27 S 6 22 LDAA # 22 

219 9, 192. STAA KEY. Z. C. 

217E PC (215 INC PC ISON 

21?, 7 F 2,213 CLR OHFG 



Re. 35,336 
S1 52 

21 g2 RI 2.2%6 FA CCD SF LANK 

183 7C 2.21 E INC PO ISON 

2, 188 7F Ø23.9 CIF KEYZON 

28E 39 RTS 

CLRRAM 

; CLEARS ALL R A. M. FCM 2222 TC WAR END 

; USE TG IN IT RAM ON STARTUP 

o 
p 

21 SC CE 2: 34F CIRRAM : LIX it WAFE N. 

2, 18F 6F 22 CLRRML: R & X 

219, 29 DEX 

292 26 FE = R NE CLRRML 

2.94 6 E 22 CLR 2, X ; C F AR BY " .. 2 r ( A L 

2196. 39 RTS 
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I/O INITIA II 2 ATI C J R OUT INES 

297 F 2 2A5 IOSET : CIR CSRA ; SOUT INC BI = 2 MEANS DBS 

219A PF 22A7 CLR CSRE 

219.L. 86 FIF LDAA as FF ; 1 MEANS CUTPUT 

2 19: 97 A4 SAA BUFA 

2. A 1 86 F. LCAA #FF ; CNE INPUT FOF CARD IN 

2 
1A3, 97 A f STAA BUFB 

; SET CA2 TO MANUAL, ICW =FC, HIGH = FG 

(FOR DEADMAN) 

SET CA1 TO REAC T C F ALL IN G EDGE CF CCI. IATA 

21A5 86 34 DAA a $34 ; S3, C E OR FORE;RCUNC 

2. A 9? A5 STAA CSRA 

CB2 REACTS C H E R IS ING E GE OF FTC 

CB1 IS UNUSED 

21A9 & 6 2E LDAA # S2F 

21AE 97 A7 STAA CSRB 

NOW SET INI TAL ALUES 

; NO COILS SEI.ECTEL, NO RELAYS CN 

1A 36 F2 LDAA # SF& 

21 AF 97 A4 STAA BUFA 

21E 86 2E LDA A is $ 2E 

2B3 97 A6 STAA RUF F 

21B3 3-9 RTS2 : RTS 
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3 cc 3c2S3 cc ::::::: 33 

s: 3 x 333 K ::::: 

; THIS SET CF CUT INS FEATS THE MAGNETS, 

; ASSEMBLES FITS IN TC 4 - , . IGTS 

AND STORES IEM C XE C , , C. r. A 

21 B & CE 2284 CARDR : LIX, rt SCNT AB ; PC. It: T S AT COI. ADDRESSES 

21E9 F 442 STX SCNPT 

2 BB CE 222A LDX F; L ICAF 

21BE DE 46 2. STX DIGPTR ; POINTS TC PLACE TC KEEP THE CIGITS 

21, C2P CRICRDL R 

; HERE TO FEAL TE NEXT G C FHE CART 

; IDX CIGTR 

; SSUME X CCNTA INS DIG PTE 

31, C2, SC 2231 CPX fy GTRE- ; STC : A FTSE 7 g : TS 

21 C3 26 21 = B NE CCIT 

21 C5 39 RTS ALL DIG. S A CCUMULATED 

& C6, CC 2 CRDO IT : LDAB F 12 ; , III. CARRY AFTER 

4 ITERATIONS 

: 2C8 BITRDL . 
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; HERE, TO FA C OME I: A NE INCLUDE IT IN DIGIT 

2 i Cat SL 2, CA JSR C. S C ; S CAN CAR FC E 

2. CB 59 R CLE ; R OL CARRY BIT INTC P 

21 CC 7 C 2.245 INC SCNPTR + 1 ; UPDATE BIT INDEX LSR 

C1 CE 24 F7 = ECC ITRI ; IF KI. UIC EY FLAC, BIT CARRIET OUT 

E HAVE h . . . . 

STCRE IT IN FAM 

21C1 E. 462 LDX II CPTR 

Ž103 s 22 STAB 2, X 

21 DS 28 INX ; UPDATE STRO A G POINTER 

216 CF 462 STX CPT S ; SAFE KEER ING IN RAM 

21 D8 22 E6 = RRA CR LRC ; G C C E A NCHER I 3 IT 



I. 

21 IC 

2 CE 

21D 

21E2. 

El 

21E3 

21E5 

2. Ea 

2 EP 

E8. 

2 EA 

21 FC 

(1. 

& F. 

21 E. 

212 

21 F. 

& F2 

21 F. 

59 

CRi:S CN: 

CALL , 

SETS CA 

e F2 CRIS CN: 

S? AA STAA 

NCF 

2. NOP 

1 NOP 

S? A4 LDA A 

C. 442, Lic 

2? TFA 

36 PSHA 

P CFF 

A £ 22. LIA A 

9? A 4 STAA 

21 NCP 

NCP 

2 NOP 

1 NCP 

2 NCP 

2. NOP 

21 NCP 

96 5 LiAA 

CEE, CKS 

TH IN EX 

RRY IT 

BUFA 

S. CM PTF 

(, X 

F A. RU 

A C C C C ING 

Re. 35,336 

A f G NE IT 

CC I L. A. T. . . C. : . . ." 

O. F. 

CLR 

T FIS 

R A BE 

SUIT 

60 

N SC ... V. FTR 

; C A R C CIS 

PIA EIGE DETECTOR 

BIT 

; CSABLE IN FRRUPTS UE 

; T C CRITICAL 

- G. 

T IMING 

CO II A CDRESS FROM E PROM 

AM; UFN ON 

ry ; : A IT SO 

; SET CARR 

CCIL 

L RESPONSE 



Re. 

3. 2 

e 

S a F 2, 

9. 

PULA 

F 2. S. F2 

2. 2 B A. 3. 

5. 

222.6 RTS 

35,336 
62 

NCRT: SPO --SEI CARRY 

; SOUT: SPCT--CLR CARRY 
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; F INT 

; T Hi 

STC REC 

THE TIME 2 CNE - C 

EDT2CN. 

; F C KT TO 

; IF 

; 2 ERC ANL EITFF 

; TEAN 

IN 

22.27 CE 22 24 FIND : 

23 23, E DO ENT : 

22.2 F 372 STX 

222, F BC 2,225 CP 

2 < 1 a 2P 2D = EEQ 

N 

THE 

H I . 

HE 

FINl R. UT 

A SC, 

EE o 

S N CT 

. . . . 

DX 

SR 

ELTP T. 

SEEK 

ENDPTR 

NCT FC U 

TABLE 

N SEARCHES THE TABLE OF IIS FC 

CISCI C . IF 

I : THE IS 

Re. 35,336 
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E I 

TEEN IS FOUNT IN TEE TAB I. E THE IC 

THAT I IS RETURNED N 

T1: . . . F A T T P T S S E C. 

S. YT E CF M.A. H. NG ENTRY . 

CUMEI EN EI2ON IS 

Ol NTS T C : E FIRST ENTRY I AR GER 

A. N. A. L. H. E. T. S. 

E. E. F.T. E.S THE WA, IT E E NIFTR . 

CMOS - 3 ADRESS OF A RE - 3 

vX 3 ; NEXT FMENT C. A. E. E. 

MY BE E IS IS THE ENTRY NE 

; E in CF TA B.E. 

ELL COMP RAND NOT FOUND IN 
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2 & 14 FI 2225 JSF C (MIC , C ( , M . . . . . . S I G. N. A. E. E. NTRY 

22. 1 2 5 F1 = ECS CCENT ; I ICE T TRY NEST ENTRY 

26 a. B I 229 iOT OU E HAWE GC is TOO FR 2 2 

2 1 E A. 6 2 2 LDA, 2, X ; : T THIRD EYE O ENTRY 

2 2. 1. L 4 2. A. N A. s ; : A W. F. CNLY TIME ZCNE 

2. 2 1. 2 2. 2. 1. s B R A. E 

y 

222 4 F NOT FC : 3I R 2 ERC TIME ZONE 

2222 9.7 392, RE : SA ET2 CN ; S. E TIME 2, CNS 

2 2 2 4. 3. C. R T 



2223 

2. 2. 2 7 

(7 2 2. s 

2 2 2 E A. a 

2 2 2 i 9 1. 

2 2. 

3. 3. 

3. 

3. 3. SC 2 

Re. 35,336 
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; CCM, IC 

; CCMLIG CCM A. R. S : . F. R Y INTF i TC EY X 

; : TH THE II STC F L IN CISL I3 . RETUP:S CARRY S FT 

; IF THE ENTRY IS SMALIER , 2 ERC SET IF THEY ARE 

; THE SAM E. 

2. COMIG : LAA & , . ; G T FIRST R Y TE CF 

TABLE ENTRY 

34 Z CMPA CIS LIG ; COMPARE TABLE EYE AND II: RYTE 

2F = B NE RETCCM ; FETURN NOT EQUAI 

21 IDAA i . ; SF CCN: L E OF A Fi ENTRY 

352 CMPA C S I G - ; CCM ARE SE COND EYT 2S 

2S = B NE FEI CCM 

22 I.C.A. 2, X ; : D Y 

F2 A NDA. as F2 2 T ME 3 N. FIE 

362 IDAE I SI 3 + 2 ; 3. ET TH FD BYTE OF CISDIC 

F2 ANDE #$ 2 ; Z & P ITS IME 20 N.E., TCC 

CBA 

RETC CM: RTS 



2. 

6 
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; SET FOX S2, TS THE MASTER CAF C. THE KEY . . . . . . ; 

; IS STORED IN C E LOCAT I C, FOX. 

22F5 SET FCX : JSF A&A R D ; PF C K. DIG T A F I NTC DISD 

347 LDAA DISDIG gFI FIRST F. YTE OF SDI G 

2.222 STAA FOX ; PUT INT ( ; IF ST FY TE OF FCX 

352 DAA S I C - ; : C : I C I. 

2, 223 STAA FC X-1 

362 LDAA ISI G + 2 

A 2F CRAA # 52F ; JT IN TIME 2 ONE 

2,224 STAA FCX + 2 

rT. RTS 

; CHKFOX 

CHKFOX CHF C.S CF THE MASTER CAR IC ALLC 

EDI ING OF THE FIE CF I S. REURNS TE 

ZERO FLAG TR U E is E I C IN DIG EAE S THE MASTE 

; CARD, CTHERWI ZS 2 ERC I S S 3 T TC : ALSE. 

B 22B5 CHE ECX : SR Ar AFI ; F , C K DIGI iS INTO LIS I. I. C. 

2222 LDX ty FCX 

; 2225 JSR CCMEI G CHECK IF II CITS ARE TEE SAME 

27 st B NE CHE REI ; IF NCT R Y FR N 

6, 22.4 LDAA FCX + 2 ; CFT TFIFL DIGIT (; MASTER 

2F A NDA is 2F ; EA Y ON ...Y TIME 2 CNE 

2F CMPA t; $ 2F ; IS M 2CE 
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26 - 39 Crif R ET : RTS 

; SEARCH 

; SEARCH SEARCE: ES CF FE I I IN 

; KEY TAR. IF THE EXTRY EXISTS HEN 'I HE TIME ZONE 

; IS PUT IN THE ISFI AY, CTHF's I S. Z 5: O S PUT IN TH 

; TIME ZONE DIS P.A.Y. ELTPTP POINTS TC Tis. ENRY I F IT 

; IS FOUND CT FRW I S.E IT POINTS TO THE FIRST LAR ER ENT Y 

; OR ENDPTR IF THERE IS NO IARGER ENTRY. 

226 F 2,219 SEARCH : C. E. EYZ CN ; REP ARE FOF PACK IN3 

22.66 E 2.271 JSR PKC IG ; FA CX KEY TA INTO DISD G 

22 f9 BC 2227 JSR FIND ; F IN E ENTRY 

26 C 96 392 LCAA EDTZ C. GET THE IME ZONE (2ERC IF INWA T.I.D ) 

228 97 192 STAA KEY 7 CF, ; S P : A Y N E 2 CNE 

& 27, 39 RTS 



y 

9. 

3. 9. 

Re. 35,336 
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G K 

74 

PKC G PACKS THE LIGITS IN 

KEYTAB INTO LIS LIG 

G : II. A EY TA: ; F I R S R Y CF KEY TAs 

JSR ASLR 4 ; SHIFT II : T N TO LEFT HAF CF PYTE 

ORA A KEYTA, E-- 1 ; CR SECOND DIGIT INIC RICHT. H. A.F 

STAA BSEIG ; STORE IT & S FIRST BYT: CF CSCIG 

LAA KEY TAR-2 ; THIR LIC 

JSR A SLA 4 

ORA A K. EY A E + 3 ; F OURTH IGIT 

STAA DISI G + 1 ; SECOND RYTE OF SDIG 

LDA A KEYTA + 4 ; F I FTE CIGIT 

JSR A S.A. 4 

ORA A EYZ.C., ; T M . . CN 

STAA D ISIG 2 

RTS 

T W C II CTS TO A BYTE . 



S. 

8 4 

9 7 

3. 9 
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PKC C 

; UP. DIC UNPACKS TiE C : 3 ITS N DISCIG INTC KEYTA. E. 

; FOR DISPLAY. 

y 

34 UPKD G : LCAA SIG ; GET BYTE CNE CE DISI IG 

23E JSR LSFA 4 ; G I E' ... I G I; C F I (GHT HAI F 

14 Z STAR K. Y. A ; IRST BY T. C. E. : EY F 

342 I.D.A.A. SCI G GET BYTE C F A GAIN 

2F A NICA it s2 F ; MAS X LEFT DIGIT 

152 STAA KEY TAR ; SECC. NL E S T E C KEY AR 

352. LDAA I, ISI IC 4, 1 ; RYTE is C C F II SCI G 

23 SB JSR I. SRA, 4 

162 STAA KEY. AE- 2 

352 LAA II SIG + 1 

2F ANDA r & F 

172 STAA EY TA - 

36 7. LD A.A. CIS G + 2 

23 EB JSR SA 4 

13 Z SIAA KEY A. E+ 4 

36 Z. LLAA CISLI + 2. 

2F ANDA F: S 2 

9. SIA K. EYZ CN ME EC', 

RTS 
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PA KARD 

; PA KARD - A C K S F, I 3 ITS IN CIGT A F I NTC DISDIG 

22B 96 2A 2 PA KARD : LDA A II GTAB 

287 BC 23, E 6 JSR A SLA 4 

22B, 9 A 2E 2 ORA A CIGT At + 1 

22 BC 97 342 STAA OSIC 

22B, 96 2C2 ICAA CI CTA B+ 2 

22 C. E. 23 ES SR ASIA 4 

22 C3 9A 2C2 ORA A Dl GT A P+3 

22 C3 97 352 STAR CISI G + 1 

22 CP 2EZ LDA. A GA. - 4 

2)2C9, EI 236 JSR A.S. A 4 

2. C C 9'? 36.2 STAA L SDI GT 2. 

Ø 2 C E. 3. S R T S 



22.6 

22 DS 

& 2E 

2DL 

(22 DF 

2. 2. 1. 

2 E 3. 

2 22 E t 
F A 

2 F V 

2 

2 

E 

E E. 

7 

2 r 

C 

2 

A 6 

A 

22. 4.2. 
3. 2 

2. 3. 

E A 

23 S2 

22.3 

22.39 

DE 

NCE 

79 

DELETE. F. 

CF TELE 

A SS ME: 

Ep QE. 

TCP : 

LDAA 

STAA 

LDA A 

STAA 

LLA 

STAA 

SR 

BRA 

STX 

C 

CLR 

g S NT : 

EMCW ES 

AI I 

i; CM CS 

Re. 35,336 

E Y r E. : : 

IIS, 2A. 

- EC PTE 

ECT 7 CN 

; CRENT 

80 

IN E L TC BY ECFTP 

T IM E ZONE '.. IIS PLAY 

PTE 

; IS TIS ENTRY WALIT 

E PAST LAST 

F. CM 

NTRY 

; MOVE NEXT ENTRY ON TO THIS 

A C 3 TC X 

MC W E NEXT EN 

s: i , P: - - 

ETRY IS NC 

F 2ONE 

ALI 

IN CIS PAY 
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INSERT - 

; INSERT NSERTS - I L - N TIME ZONE IN KEY. As 

INTO THE TA. E. E. 

INSER. : 

22 FS CE 22 25 IX F ; 5 ITER AT ICNS 

2. C A 6 13 Z INS NXT : LDA A : EY TAE-1 , X ; CFT DIGIT OF KEY TAR 

22 FE 81 (9 CMPA is 29 ; Cf. FCR GREAEF. T.A.N. S. 

232 & 22 62 = BH I NSFA LEG. I. G. "I C A WA 

2322 &S CEX 

2,323 26 F7 = B NE INS NXT 

2. c 25 96 92 LDAA KFY2CN ; GT I IM E. C. 

232 S 1 28 CMPA it 5 & 8 L. EGA L2 

2329 22 59 = BH INSFA I GC A 

Ø32E 7, 22.19 TST KSY2ON II. GAL IMF ZONE 

24, 27 54 = EEQ INS FAI ; IF SC GC A , AY 

231 W, EC 227 JSR PF, IG ; P A CS. K.E.Y TA: N To I SI IC 

2313 EC 2227 JSR F INC ; SEE IS ENTRY IN TELE 

23, 18 7. 2239 TST EDT2 ON CHECK ZCNE 

23 19 26 25 = R NE HAWSPA ; T S A. LRAIC Y HERE 

23 E 223 LIX ENI P ; GET FC INTER TC A.S.. I AS ENTRY 

23 E SC 322 CPX NIMEN ; , ; , E. P. S. T EN I C E M FNOY 

2322, 27 38 = BEC CWR 



232 a. 

2324 

22 3.5 22 9.f 
3. 2 

Ø ut 2. al 

S C 

2 7 

D 

A. 

83 

1 st FEC 

2, E2 J SR 

2. LDAA. 

23 STAA 

21. LD A.A. 

24 STAR 

22 LCAA 

25 STAA 

EB = BRA 

2 & 25 CU : 

: 3 E JSR 

225 SIX 

23, BA H S PA : 

192. I.D.A. f. 

392 STA 

; FERE TC 

DEX 

FC = E NE 

22E NC 

Re. 35,336 
84 

TC CRR M. 

I Y 

E. : : y 

ENI, T R R Y 3 

T: . 

C. F ; ; ; ; ; 

CUT 1. 

C EX 3 ; DECR EMENT X BY 3 

2, X ; MCW E IS ENTRY CON RY CNE 

3, X 

1 

4, X 

2, X 

5, X 

INST OF ; MCWE & EXT 3. NTRY 

NT P T : M. CREMENT 

INX3 

EN CPTR 

J S R CT IN ; : I. C. : Y " - 

E G., T N - Z. C. N. S. E. E. Cr 

E. 2 C; ; ) IT IN E ZON 

ELA SH CSPI AY (EE 

S H IAS 

C S C k 



Re. 35,336 
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235? E 23, CC J MP E. : C C ; , ; S. CF. I. IS PLA A R STR, 

Ø35 F. 2 & 26 OVERFL: S R ; R A NK S : AY 

35 °F (22.9 CLR KEY ON ; , FRC IS LAY IM 2. CNE 

236 °C 2 - 1 INC PC SCM 

2363. 39. RTS 

264 7E 2 & 39 INSFA I: CLR EC 2. C. N. ; I EGA ENTRY 

236? 7 F 2,219 CLR KEY 2 CM ; 2 M.E. 7 CNE IN IS PLAY 

36 R. 39 RTS 

; UP 

; UP MOVES EII PT P TO THE REWICUS ENTRY. 

; IF THE POINTER IS AL READY AT THE FIRST ENTRY 

; OF THE TAELE IT IS NOT MC W E D. 

236 E DE 3? 2 UP : I IX ELT I. F. ; (; ; T CURREN EXTRY 

236, 8 C 2227 CPX at CMCS ; : RE AT ... is E S I R S : E TRY 

2372, 27 2. C st BEC E EUF ; F SC is . RETRJR N. 

372 BC (232 JSR IEX 3 ; ELSE ECREMEN X RY 3, 

2375 CF 372 STX TPT ;ECTPTR = EicTP (R - a 

23.77 EI 23CC SR EITCU ; PU NTri Y IN TC SPAY 

23? A 96 92. LDAA KEY 2, CN ; GT TIM 2 ONE 

237 C S 3 g Z STAA E2, C, E WE IN IT 2, ON 

Z 3 7 E 3 9 R E T U P R T S 
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DOWN 

; ON MC S EITF ON N E S CN ENY EC PT S. 

; A.I.REALY TE LAST ELEMFT ( : THE A.E. T. C. NCTE IN. 

372 CC IN : LX TTTR ; GFI ECIT PCI NTER 

22:25 CPX ET T; ; IAS AST TRY? 

6 = EEC RETC; , ; , C A' A Y 

Ø 29 TST ELTZCN ; IS CRE ENTRY LEGA 1. 

23 = BEC 2 ER Z C M ; USE TIS ENTRY 

23 DE JSR IN X. ; C C T C NEXT NTRY 

2,225 2ERZON : CFX FNi P R ; ; AS LAST FN TY NOW 2 

29 = BEC RET. D. N. ; (, C A jAY 

3? Z. S X EDTP TR ; SAWE AS EDTP TR 

23, CC JSR EITCU ; PU CUT FTR Y ON DISPLAY 

192 LDA A KEY 2 CE, GET ME 7 CNE OF LIS PAY 

3S2 STRA L 2.0', ; PUT I N T 2, CN 

FEDWN : RTS 
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CLRA 

; CLRAL CLA R S : E ENT ... F, TAFI F C F WA. I. IDS 

y 

239, 9 14 Z CLRALL : L. A. A EY A ; , ; ; IST SYTF O SFI AY 

Z39F 9A 152 ORA A KEY S + 1 ; CR IN SECCNI YTE 

2) J.A. 1 SA 162 ORAA KFY TAP + 2 

23 A3 9A 172 CRAA KEY TA - 3. 

23A5 SA 87 CRAA KYTA + - 

23 Ar 9 - 19 Z ORA A KEY 2, OK 

3A. S. 6 2E = B NE CI RRET ; IF I ISP Li, Y NCT AI, 2 ERO GO AWAY 

% At FC 2226 JSR FIAN ; RANK II : A Y 

2A. E. C. ØØ 27 DO CLR : LIX CMCS ; G START OF TABLE 

2B FF 2225 STX DPTR ; MAKE I 3 'I OF TALE 

23E 4. L. F 372 STX EPT ALSO CURRENT ENTRY 

23 B & 7F 2 239 CIR EDT ZON ; . FIS ETR Y ILLEGA 

Ø3PS 39 CRRET: RTS 



23 BA 

23 Ei 

23BF 

& C 

2C3 

23 CS 

2 C. 

23C9 

23C it 

3CC 

23 CE. 

23D, 

& L2 

)3D4 

25 DE 

23C8 

23 h. 

0.D. 

B 

9 e 

7 

9 6. 

A 

96. 

A 7 

A. 6 

2. 2 

3. 7 2. 

372 

Re. 35,336 

EIT IN READS THE 

; POINT I. 

ECT IN : 

LDX 

LDA A 

STA 

LDA A 

STAA 

LIAA 

STAA 

RTS 

; EDI OUT 

TC BY EI 

JSF 

Ei IP TR 

DISCIC 

6, X 

L. SDI GT 1 

1 , . 

IS LIG + 2 

2, X 

LIS PLA 

P. R. 

; : T POINTER () 

; CFA B IR 

; FU IT I 

92 

M K FY TAB INTC 

EN. 

; : A C K Tr: I CIS 

Y 

ST EY T3 CF II SIG 

TO TAB - 

; EDTCUT UTS THE ENTRY FON TEI O SY 

CUT. CN O 

EDT OUT : 

LCAA 

STAA. 

STAA 

LAA 

STAA 

JSR 

RTS 

TE IS 

LX 

2, X 

D SIIC 

X 

Il S. GT 

2, X 

II SLIG + 2 

UPKDI, 

L.A.Y. 

1. It 

; UN FA C & 

a 

ECTP TR 

PO INTER () 

ET FIRST BYTE OF ENTRY 

U I XTC FIRST FY TE 

SI) IG INTC THE 

- it r ERY 

INTC 

ENTRY 

C 

S 

T r, w S. ' 

L. S. G 

st 
- PL v 



23, 28 

23 F 29 

2. S (J Ex 

3. 9 Ø El 

2. o E e 2 9 

0. 9 4. S 

4 3 E A 3. 9 

23E 4 4 

23EC 44 

23ED 44 

23EE 44. 

23 EF 39 

93 

; US EUL 

INX3 : 

INX2: 

INX 

ASIA4 : 

ASLA3 : 

ASIA 2 : 

A SLA 

RTS 

Re. 35,336 

PCUT NES 

INX 

INX 

DEX 

IX. 

A. SLA 

A SIA 

A S.A 

LSRA 

L SRA 

ISA 

94 



Re. 35,336 
95 96 

OSUM 

; DOS UN, R T UN S CE. C. S M C MCS M, EMCRY F. CM 

; LOCATION - SCM - C L3 CAT ICN EN IM EM IN A C CS A ANC 

X cast: 3 x ::::::::::::::: 

23F C E 22 OSUM: LDX p SGM - 2 ; 'RST A DIRESS FOR CHECK SUN 

CLRA c 4. 

CIRR 22 3r 4. 5 F 

22 LCCP 1 : ADCE 2, X A. L. RYTE C. E. 2 3. 5 E B 

99 2. AICA 2 ; : DD CARF CUT I C 

23'S 28 INX ; C C T C NEXT BYTE 

23 FA 9 C 322 CPX, ENM El AS T 3 N. C. MEMCRY: 

23 FC 2 & F = NE CCP1 

3 F. 4 3 COM.A. ; COM EMENT RESULT 

CCME 2 3. F c 3. 

2) & 3. 9. RTS 



2,412 

2,411 

241.2 

241, 

24.1.8 

241. 

BD 23 F2 CEKSUM: SR , C S M ; : E CHKSUM 

E 22 Z2 CMFA SUM ; CHECK FIRST EYTE 

26 2' = BN, CHKEF; ; ; TCC BAC 

F1 2 31 CMPR SUN-- ; SEC CN R Y 3. 

26, 22 = EN, CHER 

2 C CIC ; CARRY = 2 MEANS OK 

39 RTS 

2. CKERR : SEC ; CARRY = 1 MEANS FA IK 

39 RTS 

; SE SUM 

; SETSUM US THE CEE C K SUM C E MEMCRY 

LOCATIC N S SUM A. N. S. M + . 

BIC 23 F2 SETSUM : SR BCSM ; 3. T C E CK 

Br 22, 22. STA A SM, ; ST CRE FIRST R Y F 

EP 2, 2 & 1. STAR SUM+ 1 ; S CON I TOC 

39 RTS 

Re. 35,336 
97 

CHKSJM 

CHKSUM come ARES THE CHECK STM OF MEMORY TO THE 

WAUI ES SCI LC CAT C N S S M A NI 

THE SUM S II EFENT CARRY IS SET TO 

CARRY IS ZEF C. 

98 

SUM - 

1 ELSE 

C F C MOS M M CRY 

I NTC 

SUM OF MEMCRY 



& 4.24 

426 

242 

2428 

24.29 

242 A. 

242. 

2 4 2 - 

2. t 3. 

2.432 

2435 

243.7 

243S 

M. r. 

S 4. 

9 1. 

99 100 

; F OUTINE TO SEF S S C E N C I GT A F I S. K. 

; RETURNS 2 at F C 

241 CP CE.SYS F. : 

C3 ILA. A S. SYS 

2. A NA # 5 F 

3 & 2 CMF D. GT is 4.8 

28 = B NE SY S.F.S. ; B. N'S 

NCW FOR FIGHER CI GT 

C5 LDA A S. SS 

LSRA 

LSRA 

LSRA 

SRA 

2F2 CMPA II GT & tr. 

SYSRET RTS 

; FRTL CHECKS TC S E - I - T S CARD IS THE SAME 

; AS THE LST ONE. F IT IS NC (AND IT EA S A. 

; SYSTEM CCDE). TEEN S S T CFE THIS AS THE NW 

; COMPARAN ANC CIS, AR THE COUNT OF ERRCR TRIFS 

x 

242DP FRTL 

24 C JSR CHKSYS 

2 C = B NE FRTS ; FAI. SSS COCE 

2225 ICX # $2 & 25 ; FIVE DIGS IN RTL FUF 

292 FTL: LDA A LIGT AB-1, X 

39 Z CMPA RT, EU F-, 

24 = B NE NEFR 

DEX 

Re. 35,336 
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2 - 3 C 26, F7 = ENE FRTL 

; T AS TF SN. 

2435. 39 TS TS 

NEFRT : , A IGT Air - , , w A E 2 9 Z45 

24, 4 7 3. 9 2 SAA II : - , , ) 

24. 4 3 29 CEX 

24, 44, 26 F B NE NEFR. T. 9 e 

2,46 F 223 F CIR NT RIS 

24. 49 39 RTS 

; : CUT IN E TC CHECK IRESS F. A. C. 

; TRIGGERS RELAY I F SET 

244 AP CURESS 

(244 98 81 LDA A FFF C M + 1 

S 4. 244 ( 22 ANDA a; C. C. C. 

244, 27 2 at PE NCLUR ; : Ci BCY HE LU 

24: 93 1C I.A.A. ESF 

24, 2 27 2A = 3 EC ;3 F. ; : 3. . . . . . . CCM PIN 

24.54 86 42. LDAA # E DUR 

259 CE FC PC IDX # T. 23S 

2.45 C 2C2 STX DUCNT 

2 4. s E 3. 9 N O L. U R T S 



& 4 SF SL 

2462 7 

2 65 CE 

24: 88 8 

24, 6 A CF 

4.6 C 97 

103 

; RETURNS W H C A R FY 

; CARRY 

AS SUME 

NC PA 

; MIXPTR 

E P R O 

245F P CCMBIN 

248.2 

224 A 

222 

212 

482 

4B2 

4. A 2. 

SR 

I 

L X 

COMBI : 

S X 

S T A. A. 

S 

Re. 35,336 

2 IF EA 

WCRC IN 

R CUT IN. T C CH F C : 

L 

II & P S S CF C 

1. I 

CALLS M. I. T. C. R. C., CULTE 

KEY A B 

CME IN TI O 

CAF. I IMC E M . . . . . 

104 

S. A. CEL CUL TED IN CA, INC I ICTE 

M IX. 

M, I XT 

k 

NCT : CM 
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MCW X IN CATES II CH II u. I C F HIS 

CARD FORM; S THIS CIGIT OF THE PASS WORL 

247. A 6 2AZ LDAA Dl GT AB, X 

242 LE 48 Z LDX. COMEX 

2.474. A 1 14 2. CMPA K. FY TAF, X 

24.76 26 28 = B NE CCM EAD 

2.478 (28 INX 

24?S 8 C 22.23 CPX #3 

24?C 26 EA = B NE CCMB 

24 PE 2 L SEC 

24.7F 39 RTS 

24 S. & C CCME AD CLC 

9 R T S 248 3 
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; SUBRC UTIME TC is A. E. CCM. R. A. N. 

TABLE FOR CEK EES C N A I. C. CHE 

; T H E II. K. C.C. F. S. 4 I I IT S A. Y. FN FROM - E CAR HO I, E.F. S. 

SC E HAWE ALL COME IMA CNS, C F FIVE H IGS 

TAKEN FOUR AT A TIME 

XXX1 22 {{< 

; SPECIFY E I CH OF THE FIVE IS MISSING (3 BITS ) 

XXX24& <& 

; SPECIFY WHICH CF THE FC: FFA RS FIRST (2 BITS ) 

; SPECIFY HICH CCM ES NFX 2 I TS ) 

; XXX2 g K{ 

; TAKE THE REMA IN ING TWC N C CER, OR REVER SED ( ) - IT 

E IT MEAN N G S : 

; TTEE PERMA CGM SITCH HAS FOUR FIELIS, 

; IN THIS FOR M : (*MMF : SSX 3 

; H ER F MMY IN II C is SS C S M S SING 

FF. . . WHICH C C VES FIRST 

I C H C C M! E. 3. S E C O L SS . . . .H 

X , , , = 1 . F. L. ST. S. CLI LIPE 
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's' al. ' - a var- " - saw - - , a i. L ra' . . we r s - ". . . . ' . . . . . . . . t wr w - A - seck: ; : * > 3 > 3 >k:::::::::::::::ck 3 c 3: ; ::::::::::::::::::::::::::::::::: x : 3 k < 3: ; 

:::::::::::::::::::Xc 2:::::::::::::::::::::::: 23 x: x < x2 x:::::::::::::::::::::::::::::::::::c: ; ; c. : : 

A. L TASS WHICH is GUI Ri, T ME CELAYS AND AIL 

; PARAMETERS REQUIRINC CCNT I NJCUS MCN I TORING 

; ARE HANDLEC BY THIS SET OF ROUTINES. 

SPECIFICALLY THIS MODULE i ANCIES THE 

FOLLOWING TASK S : 

ICCR OPEN PUSE BUTTON M CNIT CR ING 

; RELAY ACT I WAT I C. SEQUENCES 

RELAY COSURES A TER T ME L E A Y 

EA MAN SET 

CARD EDGE DETECT 



22, 22 

22, 22 

2023. 

2026 

2) (29 

111 

E 2.22 C 

E. 2 24 

E 21 F5 

7E 215 B 

CEF IN E MCLUE 

P S E C T 

JMP 

JMP 

MP 

JMP 

Re. 35,336 

RTC 

C P N 

BLANK 

IY ON 

112 

' ' STFT INC ATC F S 
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p TC 

; H IS IS TH MAN SER W CF ROUTINE FOR THE FEAL 

A F I SING EIGF CF E s C I. () C I N f U T S 

; F C C S S A K . . . . . . ERU P , T C H WE CTC. F. S I C C. 

; R T C E N T jF & C II S S R ROUTINES TO EXECUF E 

; W & IC US TASY S T H T NEED SER WIC IN 3 ONE , IM 

a 2 CP FTC r 

222 C 96 F2 LAA WA, FENIC 

2, 26 E = B NE c ;ST ACK C W ERF LOY, ? - ? 

9 & A. E. IDA. A. R U ; CLR INTERRUPT A T P I A 

12, 88 38 LL AA 36 ; RFSFT P A CDR S 

ZZ 14, 97 A STA A SFA 

2d 16 S 6 2. L. A. A i; A 

2, 18. Sir AP STA CSF: 

& 1 86 FF LLA A p. 3 FF 

2. 1 C S P A 4 STA E. F. A 

& 1 - 86 E AA F: 

& Sr 6 STAA F FE 

& 22 S 3 C LA A. # 3 SET DEAT MAN HIGH 

Øy 24, 97 3 SA A CSR 

& 22 S 6 2. LCAA it. S & E 

& 22 c 97 STI A CSE 
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222 A B 2174 JSR KEYSE: ; S CAN KEY By 

2d 2 RD & 3A J SR CF ELG ; CH. FCE CRI IN 

2 & 3 & B 26:9 SF NX ; TFN THE DISPLAY I F NEE I F. 

2. 33 B 29, 2 JSR ; CK DCOR CPFN P USF SUTTO, 

223 R D 2, 1 J SR CNT IN COUNT IOWN SERVICE TIMERS 

22 39 ; RETURN TO BACKGROUNIC I A Si 3. R T I 
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; C.L.E. G. 

; CHECKS FOR CARD, SETS CRI. F. G A CCORDINGLY 

22 NC CAR 

NN (1 KN Nk = 2%. , CARI IN, BUT BOUNCINC 

21 CART IN, MCT YET FROCESSED 
; FE CARI IN, ALREACY PRCCESSE I: 

23 AP CIDG t 

223 R S f 27 LIA A ELYO. F. ; ARE F ELI'ING: 

22.3C 26, 2 ... = B NE CR & ; IFS ; IGNORE CARS 

243 96 Z. ..I.A.A. CR CF, G 

2 & 4 & 26 1 - EN: WAS IN 

HERE IF HE CARIC AS NC IN LAST TIME 

2 Z 42 9 5 A. 6 I.A.A. SU 

22, 44 84 - 1 ANDA # 21 

24 & 27 2 W = BEC CRN 

248 8 € 2 & I CAA # $22 

2,4A 97 12 STA A CRCFIG ; PUT DEFO): CF CNT INTO CRT. LG 

22, 4 C 7F 2 v B CF KEY CNT ; IFK ENTRY START OWER 

2. 4 F 2, 21 C CIR ICRESF DUR FSS MUST R S AFTER CAR: IN 

2 .52 39 RTS 
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; EC TOR IS FIY MULT IPLEXER 

; CA. L. H. EFE CNC : A T CK TC CHANGE THE DISPI. f. Y 

; TH IS ROUTINE IS EI GHLY NON-Fi FENT RANT 

; INDEED, IT CUT FUTS A DIFFERENT DIGIT EACH 

; T ME IT IS C.A.L.E.D. 

289. MIX e 

2Z, ts' 96 122 IIAA EDMCC ; SHOU ID THE IC ISF I AY BF LIT 

2g 6 E 27 = B2C CR IN NC 

& V6 96 - 2 ICAA MUX F + 1 

2 we 48 AS LA 

2272 97 4. STAR UX IMP 

2. r. f At L CAE RU. S. 

(274 C 4 - 1 A NCE # : 1 

a DA 42. ORA3 MUX IM 

CCNTA INS DIGIT is 

3 NOW CET CATA FC THIS CIGIT 

2.78 96 F4 I.O.A.A. EU A 

227 S 4 - 2 A NLA it is F. 

22 7 4 Cz, X MUX FT, 

&PE A 14 2. ORAA F. EY'. A E, 2, 

228s. 97 .4 SAA R U 

& Z 82 CP if STA FUFR 

2.84 I: EX 

285 RC 2 & 2. CPX FC ; CEX D CES N T SET FI, AGS N. C.I.Y 

& SS 2A 23 = BPL : 4-5 

2) SA CE Z (225 LEX its 2225 

228D L. F , C2 STX UYF. F. 

c R S 28 S. 
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A PE 

CHECKS ICC CPEN PUSHBUTTON. CAUSES D COR CPEN 

; SEQUENCE YEEN CLCSURE IS IFT5 CTEC IF PUSH R S 

; F INGER HAS RIGH SYSTEM CCC 

2. S. G8 S A PF Li . A FPRCM, ; CK FOR AS CPT (, ; 

2292 84 2 & A NLA h C. AS 

Z94. 27 1A = BC AFRIC 

2296 96 1 & Z. LCAA AFB FL ; I (NCRE SWITCH IF 

298 26 2D = B NE APX ; ALREADY SERVICFT 

29. A 96 C3 IIAA S. XX CPEN DOOR IF SylTCH 

02.9 C 84, 8 A NDA iX. S ; IS PUSHED 

29E 2 € 12 = B NE A PSC 

22 A2 ST (2F4. JSR C EN 

2 A3 PC 22 12 I NC APFF, G E LA3, AS SERW CE 

WA. 6. 39 RTS 

2. A 96 C3 APX LiAA S. XXX CLR FLA 3 WHEN SE, ITCH 

& CA 9 S 4 & 3 A NL FX. AS IS REEASEC 

22 AF 2, 23 = SEC A PP 

2Z A F 2 & 12 CIF AFLG 

2, E2 39. A FED : TS 
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C N CN 

E W R A. S. IN V C L WING A TIME DELAY HAS A 

; C CUNTER A SSCCA ED WITH IT. THESE TWC EY TE 

; C CUNTERS ARE I, C. A. LED WITH A NUMBER TO ACT IWATE 

; : M. EA CF CC INTER THEN INCREMENTS ON ECH 

; CLOCK T ICK UNTI I I: OW RFCWS, AT HICH TIME 

CCMP IT ICN FOUT INF S CAI LED C TAKE E. 

A PRCPR AE A CI CN 

O U SHOUL. AL SC EE, A, ARE THAT EA CE 

COMELET ON ROUT IN IS C.A.L.E. W. T. A WAIT IN AC A 

; EQUAL TC 2 N WHERE N IS THE WECTC F SIOT NUMBER 

; OF THAT ROUT IN E. 

; H S MP, KES FOR SIMPL I FI EC R Y C E F CAI LS 
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What is claimed is: 
1. A security access system, comprising: 
a central processor, comprising: 

a programmable memory storing data specifying per 
sonnel access at plural remote terminals; and 

means for communicating with said plural remote 
terminals; and 

plural remote terminals connected by said communicating 
means with said central processor, each comprising: 
a programmable memory within said terminal storing 

data specifying personnel access for said remote 
terminal; and 

means within said terminal for providing selective, 
programmable access at n remote location in 
response to either said central processor memory 
data or said remote terminal memory data. 

2. A security access system, as defined in claim 1, wherein 
said remote terminal additionally comprises: 
means for programming said memory for storing different 

personnel access data in an ordered stack comprising: 
means for deleting individual access data from said 

stack; 
means for compressing said stack whenever said stack 

comprises memory locations from which access data 
has been deleted, and 

means for maintaining the order of said stack. 
3. A security access system, as defined in claim 1, wherein 

said remote terminal additionally comprises: 
means for storing data specifying times of day for access 

for said same personnel; and 
means for comparing said stored time of day data with 

real time to provide selective access. 
4. A security access system, as defined in claim3, wherein 

said means storing time of day access data is programmable. 
5. A security access system, as defined in claim 4, wherein 

said comparing means comprises plural realtime clocks, 
each of which is independently setable to provide access at 
different times of day. 

6. A security access system, as defined in claim 1, wherein 
said remote terminal means for providing access at a remote 
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location in response to either said central processor memory 
data or said remote terminal memory data comprises means 
for determining the integrity of communication lines with 
said central processor and for providing access in response 
to said remote terminal memory data if said communication 
lines are faulty. 

7. A security access system, as defined in claim 1, wherein 
said remote terminal additionally comprises: 

keyboard means; 
means connecting said keyboard means to program said 

memory; and 
means connected to said keyboard means and said 
memory for providing selective access at said remote 
location in response to data entered on said keyboard 
means by personnel requesting access. 

8. A security access system, as defined in claim 7, wherein 
said data entered on said keyboard means for providing 
access is a predetermined permutation and combination of 
data stored in said memory. 

9. A security access system, as defined in claim 1, wherein 
at least one of said remote terminals is a unit comprising 
said programmable memory and said means for providing 
selective, programmable access. 

10. A security access system, as defined in claim 1, 
wherein at least one of said remote terminals also includes 
a card reader. 

11. A security access system, as defined in claim I, 
wherein at least one of said remote terminals additionally 
comprises means responsive to magnetically coded indicia 
on a card for reading and storing an identification number 
peculiar to the holder of said card. 

12. A security access system, as defined in claim 10 or 11, 
wherein at least one of said remote terminals is a unit. 

13. A security access system, as defined in claim I, 
wherein at least one of said remote terminals additionally 
comprises a door access control. 

14. A security access system as defined in claim I, wherein 
at least one of said remote terminals additionally comprises 
a keyboard. 


