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INTRODUCTION 

PURPOSE. 

The purpose of this project is to collect long-term operational data from 
three remote Microwave Landing System (MLS) sites. To accomplish this task, 
a minicomputer-based data collection system was developed and implemented. 
The data collected in this project will be used as an input to the MLS System 
Test and Evaluation Program (STEP). This work is being performed under Project 
#076-320-510. 

BACKGROUND. 

With the proposed transition to MLS as the primary FAA landing system, an 
operational evaluation of MLS must be made. This evaluation will provide 
for the development of procedures and criteria for complete field implementation. 
To facilitate this evaluation, the STEP plan was developed. Three of the main 
objectives of STEP are: 

t. To develop the maintenance concept for MLS, including application of a 
remote maintenance monitoring system (RMMS). 

2. To develop a data base on MLS reliability, maintainability, and 
ava i 1 ab i 1 i ty. 

3. To develop maintenance procedures and tolerances. 

To implement the STEP plan, three airports were selected to have prototype 
MLS equipment installed. The criteria for selection of these airports were: 

t. The pote_ntial for both user participation and _benefits. 

2. The airports should be close to engineering services and support provided 
by the FAA and the individual contractors. 

To provide the means of collecting data from the MLS sites, the data collection 
system described in this report was developed. This system can: 

1. Communicate with the three MLS sites. 

2. Collect and store performance data from each site. 

The central processor is programmed so the each site can be individually 
accessed and the requested data can be transferred to the central processor. 
The RMM systems contained in all three sites were manufactured by different 
MLS manufacturers, thus the data structures and protocols are all different. 
For this reason, the central processor software had to provide the necessary 
flexibility to support the three different formats. 

The first section of this report describes the data collection system and the 
second section discusses the data collection activity" 
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DISCUSSION 

SYSTEM OVERVIEW. 

The three MLS sites used in this project each include a contractor-developed 
Remote Maintenance Monitoring System (Rf'IMS). The three sites are a Bendix 
Basic Narrow MLS at Washington National Airport (DCA), Runway 18; a Texas 
Instruments Small Community MLS at Philadelphia International Airport (PHL), 
Runway 17; and a Hazeltine Small Community MLS at Clarksburg Airport (CKB), 
Runway 21. Each site contains an MLS RMMS Processor (MRP) which is interfaced 
to the .MLS equipment, an auto-answer modem interfaced to the MRP, and a tele
phone I ine with a telephone number. A PDP-11/34 minicomputer is located at 
the FAA Technical Center and acts as the central processor in this project. 
The central processor periodically polls the three sites via an auto-dial 
modem. The central processor 1 s software supports the communications protocol 
for all three sites. The data that is collected from each site is printed 
out on a line printer and also stored on a magnetic disk cartridge for ease 
of retrieval. Figure 1 shows the general system configuration. 

SYSTEM DESCRIPTION. 

As shown in Figure 1, the MLS data collection system consists of three parts: 

1. The MLS RMMS Processor (MRP) 

2. The auto-answer modem/telephone line/auto-dial modem communications network. 

3. The PDP-11/34 central processor and related peripherals. 

The MRP is a microcomputer that accesses the MLS equipment, collects operational 
and maintenance data, and makes that data available to the central processor. 
Each MLS site has its own microcomputer and associated software. Each MRP was 
designed, interfaced, and programmed by the MLS manufacturer. The MRP 1 s purpose 
is to monitor certain performance parameters of the MLS. This monitoring is 
accomplished through A/D converters, power level monitors, and other analog 
circuitry. The data are collected and stored in the MRP 1 s local memory. This 
data collection process is usually continuous, so current data is always available. 
If certain parameters are determined to be outside of predefined tolerance limits, 
alarm messages are generated. These messages are transmitted first during a data 
transfer, thus giving the maintenance personnel an immediate indication of the status 
of that site. In addition to outputting data, the MRP can interpret different codes 
sent by the central processor. These functions can include the setting of 
the MLS system time and date, changing parameter alarm limits, and the 
sending and receiving of messages. 

The auto-dial modem/telco/auto-answer modem network is the telecommunications 
link between each MRP and the central processor. The auto-dial modem is 
connected to and controlled by the central processor. It is also connected 
to a telephone line, using a standard telephone jack. When data is desired 
from a specific site, that site 1 s telephone number is output to the modem in 
serial form. The modem generates the proper signals to 11call 11 that site. 
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Each MLS site has an assigned telephone number. When that number is dialed, 
the auto-answer modem at the MLS site 11 answers 11 the call by changing the 
telco signals to indicate that a connection has been made. Also, a signal 
is sent to the'MRP to indicate that communications with the central processor 
is requested. When the data transfer is complete, the central processor 
signals the auto-dial modem to 11hang-up 11

, thus releasing the connection. 
This will allow other processors or terminals to access the MRP at that site. 

The central processor can be any computer (or terminal) that can access a 
telephone line and send the proper commands to the MRP. For this project, 
the central processor is a PDP-11/34 minicomputer. Along with the computer 
is the auto-dial modem, tape and disk storage units, and a line printer and 
CRT terminal. The data collection software, written by Technical Center 
personnel, controls the data transfer process between the MRP and the central 
processor. The software also controls the storage and printing of the 
collected data. 

The software outputs the 10-digit telephone number of the desired site to the 
auto-dial modem via an RS-232C port. All communications status 1 ines are 
monitored and indicated by LED's on the front panel of the modem. If the 
link between the two modems is completed, the 11carrier detect" LED is 1 it 
and the data transfer can begin. If the MRP does not complete the link 
within a specified time, the telephone line is released and the auto-
dial modem 11hangs-up11

• When the link is established, the user types in the 
appropriate codes to request the information desired. The central processor 
will transfer these codes to the MRP via the communications link. The received 
data are stored on the magnetic disk cartridge and printed out on the line 
printer. When the transfer is complete, the user types in the code to terminate 
the link. The central processor will command the auto-dial modem to "hang-up". 
When the auto-answer modem senses the change in the telephone line, it will 
also "hang-up". A list of the data collection commands is given in Table 1. 
A flow chart of the data collection program is shown in Appendix C. A complete 
listing of the program is available from the Technical Center. 

MLS RMMS PROCESSOR COMMUNICATIONS. 

Each MLS site has its own set of measured parameters available to the central 
processor. Tables 2, 4 and 5 list the parameters available from each site. 

WASHINGTON NATIONAL AIRPORT COMMUNICATIONS. 

The MLS at DCA has two separate MRPs: One for the elevation site equipment 
and one for azimuth site equipment. The two sites have different sets of 
parameters available. Both sites communicate with the central processor at 
300 baud. 

The Washington MRP can accept requests for data in two different formats. 
The first format uses a two ASCII-character designator for the desired 
parameter. The user types in the designator followed by a carriage return. 
The MRP will respond with the header message followed by the parameter 
information. The header message includes the MRP system time and date, 
system operatipnal status, and system restart information. 
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The second format also uses the two character designator, but includes 
several ASCII control characters. ·An ASCII "R" character precedes the 
designator and the ASCII control character 11 ENQ11 (Enquiry) follows the 
designator. The MRP, when receiving a request in this format, will include 
several control characters and a block checksum within the output stream. 
The control character "STX" (Start of Text) will be output preceding the 
header message, the parameter line, and the data lines. An "ETB" (End of 
'fext Transmission Block) follows the header message, parameter line, and data 
Jines. Following each 11 ETB11 is a binary checksum, which is the sum of ell 
the characters sent between the 11STX11 and the "ETB11

• This checksum is 
included for transmission error-checking purposes. At the end of the data 
block is an "EOT" (End of Transmission) character. Figure 2 shows an 
example of both communication formats. The characters inside the block are 
the ones used to compute the block checksum. 

PHILADELPHIA INTERNATIONAL AIRPORT MLS COMMUNICATIONS. 

The MLS at PHL is unlike the other two sites. Here the two equipments 
transfer data to a single communications microcomputer located at the 
airport. This computer is connected to the auto-answer modem and 
communicates with the central processor at 300 baud. 

The Philadelphia MRP is the most sophisticated of the three remote 
processors. There are many different data transfer functions. The 
three functions most frequently used in this program are the "INT" 
function, the 11MON 11 function, and the "SS11 function. The "INT11 

function requests a listing of all parameters that have been deter-
mined to be in an alarm condition since the last request. Included 
in this listing is the number and descriptor of the alarm parameter, 
the time and date of the error, and the time and date that the error 
was corrected. The 11MON 11 function request-s the current values for all 
the important parameters. Included in this listing is the number and 
descriptor of the parameter, the current value, and the high and low 
limits of that parameter (if applicable). The "SS11 function requests 
the system time and data and the MLS system status. Other functions 
such as setting of system time and data and initializing the automatic 
transmission sequence are available. Table 3 lists the functions available 
from the Philadelphia MRP. 

The Philadelphia MRP communicates with the central processor completely in 
ASCII. The user only need type in the abbreviation of the function requested. 
At the end of the transfer for that function, the MRP will respond with the 
ASCII character string 11 (=-) 11

• This string will indicate the end of that 
function transmission. 

CLARKSBURG AIRPORT MLS COMMUNICATIONS. 

The MLS at CKB, like the MLS at DCA, has two MRP 1 s: One for the azimuth 
equipment and one for the elevation equipment. Each MRP has its own 
dedicated telco line and communicates at 300 baud. 
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The Clarksburg MRP has two different levels of data transfer available. 
The first level is an output stream that begins automatically when the 
auto-answer modem 11answers 11 a call from the central processor. The data 
contained in this stream consists of several values representing measured 
parameters. Also contained in this stream are status values {GO/NOGO) of 
certain parameters and the condition of certain indicators {ON/OFF) on the 
control panel. The second level of transfer is one in which the user can 
request a dump of the MRP 1 s memory. Certain locations of the MRP 1 s memory 
contain the binary values of measured parameters. These values can give a 
more meaningful interpretation of the data transferred in the first level. 
At the end of the first level transfer, the user types in a 11*11

• The MRP will 
respond with the message 11START AOOR -END AODR11

• The user then types in the 
addresses of the memory space desired. The data contained in those addresses 
are then transmitted to the central processor. It should be noted that the 
Clarksburg site does not provide an error-checking capability. 

All communications with the Clarksburg MRP are done in ASCI I 
Figure 3 is a sample of the communications with the CKB MRP. 
printout was obtained using a standard ASCII terminal and an 
to provide the communications link. 

SYSTEM PERFORMANCE 

DATA COLLECTION. 

at 300 baud. 
This sample 

acoustic coupler 

The process of collecting data from the three remote MLS sites began in 
July 1981. The Washington MLS was the first site from which data was collected. 
The other two sites, Philadelphia and Clarksburg, were not used in the data 
collection process until September 1981 and November 1981, respectively. Phil
adelphia was not used until this date because the protocol software was not 
completed. Clarksburg was not used because the site was not in operation 
until that time. 

Since the start of data collection, two runs of data have been taken each day: 
One in the morning and one in the afternoon. The data collected during each 
run are stored on a magnetic disk cartridge and printed out on the line printer. 
At the end of each month, the data collected during that month is transferred to 
magnetic tape. This tape is used to generate the monthly listing and the parameter 
plots as required in the project. Appendix B shows a sample of the daily and 
monthly listings and a sample of the generated plots.· 

ERRORS. 

The data runs discussed in this report span the time period of July 1981 to 
June 1982. During this time period, many data transfer errors were encountered 
during the data collection process. The bulk of the errors encountered so far 
can be divided into two categories: 

1. A processor error - an error caused by a problem in either the central 
processor or the MRP. 

2. A communications error - an error caused by a problem with either one of 
the modems or the telephone line. 
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A typical processor error would be an error in data transfer caused by the 
MRP sending an incorrect checksum or halting transmission in the middle of 
the transfer. A typical communications error would be caused by one of the 
modems disconnecting before the end of a transfer or noise on the telephone 
line. It should be noted that some of the errors encountered could be of both 
types, could not be placed in either category, or that an error of one type 
causes an error of the other type. 

The Washington MLS had three distinct errors that occurred more than three 
times over the entire data collection period. For both Washington sites, 
there were a total of 795 data collections. The most frequent error was a 
11REPEAT REQUEST" message being sent by the MRP. This message·would be 
transmitted after the telco link was established and before any request was 
sent by the central processor. This error appears to be caused by a software 
problem in the MRP. 

This problem could be solved by having the MRP software clear the request input 
buffer after a transfer is complete. Another frequent error, no response after 
request, can be caused by several problems. Two reasons could be not having 
the MRP connected to the modem or the MRP software has "crashed". The third 
error, no connection, could be caused by bad telephone line conditions or the 
auto-answer modem is unplugged. Other miscellaneous errors include the site 
not responding to a request the first time, incorrect control characters being 
sent and the site "hanging-up" in the middle of the transfer. All of these 
errors mentioned, except for the no connection.error, can be traced back to 
problems with the MRP. 

(It should be noted that since the beginning of the data collection process, 
both Washington sites have been sending data with a checksum error being detected 
by the central processor. After careful analysis, the error was determined to 
be an incorrect checksum being sent by the MRP. Again, this error is attributable 
to problems with the MRP.) 

There was only one error which occurred more than three times in the Philadelphia 
site. In the 387 data collections attempted, there were only 6 no responses and 
on 1 y once did the site not connect. Recent! y, (after June 30, 1982 however) the 
Philadelphia MRP was shutting down the RMM system of the MLS after being dialed 
from an out-of-state line. This problem was reported to the technician at the 
site. 

The Clarksburg MLS had only one error that occurred over three times in 628 
data collections. This error, no site connection, occurred 54 times. 

Table 6 contains a list of the signicant errors and the number of times each 
error occurred for the Washington and Clarksburg sites. 
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CONCLUSIONS AND RECOMMENDATIONS 

Based upon the performance of the data collection system up to this point in time, 
the following conclusions can be drawn: 

1. The data collection system designed and implemented in this program accomplished 
its purpose. 

2. The RMMS concept is valid as applied to the MLS and in particular, to the MLS 
sites used in this project. 

3. Using the auto-answer/auto-dial modems with a standard telephone 1 ine is 
acceptable for an RMMS application. 

4. The modem/telco comm~nications link used in this program contributed a very 
small percentage of the total number of errors encountered. 

The following recommendations are made to aid in the specification of future MLS 
RMM systems: 

1. A standard data and command transfer protocol be established for both the 
central processor and the MRP. 

2. An error-checking capability (binary or CRC-type checksums) be included in 
the standard protocol. 

3. A standard set of commands be defined for both the MRP and the central 
processor. 

4. An auto-reset function be included in the MRP software in case of communication 
problems during a data transfer. 

5. A reset function be provided so that the central processor can reset the MRP~ 

6. A standard set of parameters for data transfer be established for all MLS 
equipment. Any additional parameters which are deemed necessary for any indiv
ual site should be handled by a different central processor function. 
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Fiiure -2. Washington MRP Communication Protocol Example 

1. Data Stream using first format 

Us~.r Input: 09 

LF DATE 001 TIME 2359CRLF 

SYSTEM IS ON AND IN OPERCRLFLF 

RESTRTS - TODAY 000 - YSTRDAY 999 CRLF 

LF 09 * FREGUENCY CRLF 

LF MEAS = -10. KHZCRLFLF 

LIMS = - 10. AND + 10. KHZCRLFLF 

PREV = + 10. KHZ CRLFLF 

2. Data Stream using second format 

User Input: RC9ENG 

STX DATE 001 TIME 2359CRLFLF 

SYSTEM IS ON AND IN OPERCRLFLF 

RESTRTS - TODAY 000 - YSTRDAY 999 ETBLRC 

STX 09 * FREQUENCY ETBLRC 

STX MEAS = -10. KHZCRLFLF 

LIMS = - 10. AND + 10. KHZCRLFLF 

PREV = + 10. KHZ ETBLRCEOT 

]b. 



. . F1iwre ~3. Sample Ccm~~n:cations with Clar~sburg MRP 

-:::,;TlON T D.: MCKB AZ .... 
~F='E.AMBLE. 001011000100111101001000 OWl: 00011101010100010111000010100000 

UNITS DATA THRF.:SHOLD OUT-OF-TOL COUNT 
F'FE DEG + . 01 1:3 0 
~t1N OEG . 00 13 0 
OUTLIER 4 0 
CF·sy, Pr-;;,SE DEG 0 10 0 
FREG HZ 5266831 10 ·o 

JFSV,. PWR TX.PWR DPSK. CD.CK R.CLR.PWR 
G G G G 

S. B. PWR SSU.CK S.B. PK.SLL L. CLR.PirJR 
r. 
•:t G G G 

+SIJDC +12VOC +15VDC -12VDC -svoc -15VDC -20VOC -40VOC 
G G G G G G G G 

?ANEL LIGHT STATUS: 
NGnML AUTO. SHDN AUTO.SHON.OVRD OPSK.CD OPS~ .. PWR FREG SBPl-lR ANGCO 
ON OFF OFF OFF OFt= OFF OFF OFF 
L.PU LIGHTS: 
TRANS ANT.SW CONTROL PHASERS 0; C. PI~R UPS FLDMON INTMON 
rJFF OFF OFF OFF OFF OFF OFF OFF 
::NO OF MESSAGE 

*START AD DR-STOP ADDR 
*2009-219A 
2009 00 00 00 00 00 08 00 
2010 00 00 7F C5 78 78 c~ 78 C1 7A 00 00 00 00 00 00 
2020 00 00 00 65 03 00 00 00 00 00 00 OS 1:2 3F 00 00 
2030 00 00 00 E6 01 00 00 01 00 01 00 00 00 SF 65 ~0 
2<:•40 00 00 00 75 1A 00 00 00 00 01 00 00 00 FE FE 00 
2050 00 00 00 00 FE 02 00 FF 00 05 00 02 00 FE 00 00 
2060 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
2070 00 00 00 05 03 08 00 57 20 07 00 02 01 01 1A OF 
2080 00 00 00 01 00 FF FF 03 00 07 00 01 00 00 00 FF 
2Co90 FF 04 00 00 00 FF FF 03 00 07 00 02 00 01 00 00 
2C•AO 00 05 00 01 00 FE FF 03 00 07 00 01 00 01 00 00 
2•)130 00 05 00 00 00 03 00 00 00 FF FF 03 00 07 00 02 
.2C.•CO 00 01 00 00 00 03 00 00 00 FE FF 04 00 07 00 01 
2(;00 00 t)O 00 00 00 05 00 02 00 FE FF 04 00 06 00 01 
20EO 00 00 00 00 00 05 00 02 00 FE FF 03 00 07 00 01 
20FO 00 00 00 00 00 04 00 02 00 FE FF 03 00 07 oc 02 
.2100 00 00 00 00 00 04 00 01 00 FF FF 02 00 06 00 02 
2110 00 Q6 00 01 00 01 00 00 00 05 00 00 00 FE FF 03 
21:?0 00 0~ 00 01 00 01 00 00 00 05 00 02 00 FE FF 03 
.;:1·3o 00 07 00 03 00 00 00 00 00 05 00 02 00 FE FF 00 
.2140 00 00 00 00 00 00 00 00 00 00 00 00 00 16 01 94 
2150 00 25 21 1313 00 FE 00 FF FF 00 00 00 00 00 00 00 
2160 04 E4 46 60 00 00 00 00 75 00 ED 1A BO 00 00 00 
2170 FE 00 00 00 00 00 00 00 00 00 00 00 00 00 OF 05 
2180 00 00 00 00 00 00 13 CF 12 00 00 00 El 00 68 1A 
2190 68 1B 00 19 00 14 00 6F 00 00 00 

*START AD DR-STOP AOOR 

* 
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Comm3nd 
Lette,.. 

D 

E 

F 

G 

G 

R 

Table #1. PD?-11/34 Data Collection Commands 

Message to 
Terminal 

"Site # = " 

None 

"Output RT-11 
File Name, Max. 
10 Chars. XXXXX 

X. XXX" 

None 

None 

None 

"Site Re~uest # " 

Description 

Re~uests soeciric site # to be 
dialed. Selects telephone number 
ar.d protocol to be used. 

Ends execution of data collection 
program. Closes open data files 
storage disk, disconnects auto-dial 
modem, and prints out rest of 
printer buf!fer. 

Opens a data rile on the storage 
disk for incoming data. File is 
assigned n~me typed in by the user. 

Outputs contents of printer buffer 
to 1 ine printer. 

Closes all ocen data files. 
Prevents any unwanted data from 
being stor~d on that rile. 

Commands auto-dial modem to 
disconnect rr~m telco line. 

Re~uest data transfer code to be 
sent to the MRP. 
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T~ble #2. ~~~hington MLS Measured Parameters 

A::~uth E~uipment 

00 
01 
0.2 
03 

0~ 

06 
07 

09 
10 
11 
12 
13 
14 
15 

17 
18 
19 
20 

22 
23 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
88 
99 

Pa'l"ameter 

E~am Accuracy 
Test Pulse Accuracy 
Eeam ERP 
Ident ERP 

SLS L.eft ERP 
SLS Right ERP 
F'l"aamble 

Freq,uency 
Antenna Switch 
Scan Modulation 
Scan Continuity 
Ot"'E Rep 1 y 
Monitor Timing 
Basic Data 1 

Aux. Data 
Power Out TWTA 
Power Out EXCTR 
Data Input 

Phase Modulation 
AM 11odulation 
Temp. Electronics 
Temp. Antenna 
Data Link 
Local Control Panel 
Antenna +5 Volts 
Antenna -40 Volts 
Antenna +24 Volts 
Electronics +5 Volts 
Electronics +15 Volts 
Electronics -15 Volts 
Electronics +20 Volts 
Monitor +5 Volts C1> 
Monitor +5 Volts <2> 
Monitor +15 Volts 
Monitor -15 Volts 
Parameter List 
All Parameters 
and Limits 

Elevation Equipment 

Number i=arameter 
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00 

02 
03 
04 

07 
08 
09 
10 
11 
12 

14 

Beam Accuracy 

Beam ERP 
!dent ERP 
SLS, Upper ERP 

Preamble 
Sustem Timing 
rreq,uency 
A1'1tenna Switch 
Scan Modulation 
Scan Continuity 

Monitor Timing 

16 Small Community AZ 

19 
19 

21 
22 
23 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
88 
99 

Power Out TWTA 
Power Out EXCTR 

S~all Community EL 
Phase Modulation 
AM Modulation 
Temp. Electronics 
Temp. Antenna 
Data Link 
Local Control Panel 
Antenna +5 Volts 
Antenna -40 Volts 
Antenna +24 Volts 
Electronics +5 Volts 
Electronics +15 Volts 
Electronics -15 Volts 
Electronics +20 Volts 
Monitor +5 Volts <1> 
Monitor +5 Volts <2> 
Monitor +15 Volts 
Monitar +15 Volts 
Parameter List 
All Parameters 
a!"'d Limits 



. . 
Table #3. Philadelphia MRP Commands 

Command Code 

? 
ALL 

INT 
MON 
DC 
PER 

iJCR 

SET 
~ESET 

PER OFF 
OCR OFF 
II 
PB 

PMSET 
MASK 
PMASK 
UNMASK 
ss 

Operation 

Print list of functions 
Dump Alarm P~rameters and M~asured 
parameter values 
Dump Alarm Par~meters 
Dump Measured P~rameter values 
Dump Parameter Limits 
E~ecute Commands in PER buffer 
at HH,MM,SS interval 
Dump Alarm Parameters that have 
changed sine~ last dump 
Set time and date 
Clear Alarm buff4r 
Cancel PER function 
Cancel OCR funct1on 
Insert command into PER buffer 
Print PER buffer 
Set Alarm Limits 
Mask Alarm parameters from history 
Print Active Alarm parameters 
Restore Alarm parameters to history 
Output S~stem Status 

10 
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Taola ~4. P~iladelphia MLS Measured Parameters 

~=~muth Equipment Elevation Equipment 
---~-------------

Number Parameter 

00 ExCTR. PWR. Monitor 00 EXCTR. PWR. Monitor 
01 1-iOD. PWR. Monitor 
02 0/180 PWR. Oiff. 

01 MOD. PWR. Monitor 
03 0/180 PWR. Diff. 

03 
04 Scan Antenna FWD. PWR. 04 
05 ID Ant. Forward PWR. 05 
06 IO Ant. FWD/REV PWR. Diff. 06 
07 RT. CL. Ant. Forward PWR. 
06 RT. CL. FWD/REV PWR. Diff. 
09 LT. CL. Ant. Forward PWR: 
10 ~T. CL. FWD/REV PWR. Diff. 
11 LT. CL/SLS FWD. PWR. Diff. 
12 Eack SLS Ant. Forward PWR. 
13 E~ck SLS FWD/REV PWR. Oiff. 
!4 Single Point Monitor PWR. 14 
15 Eff. F. ad iated PWR. TO Scan 1:5 
16 Eff. Radiated PWR. FRO Scan 16 
17 Data ACG Ref. Volt. #3 17 
18 Data ACG Ref. Volt. #2 18 
19 Data ACG Ref. Volt. #1 19 
20 Blanked Scan Forward PWR. Mon. 20 
21 Blanked ID. Forward PWR. Mon. 21 
22 Blanked ID. Reverse PWR. Mon. 22 
23 Blanked RT. CL. Forward PWR. Mon. 
24 Bl~nked RT. CL. Reverse PWR. Mon. 
25 Blan~ed LT. CL. Forward PWR. Mon. 
26 Blanked LT. CL. Reverse PWR. Mon. 
27 Blanked BACK SLS Forward PWR. Mon. 
28 Blanked BACK SLS Reverse PWR. Mon. 
29 Blanked LT. SLS Reverse PWR. Mon. 
30 Blanked Modulator PWR. Mon. 30 
31 +5V. Power Supply A 31 
32 +SV. Power Supply B 32 
33 · +SV. Power Supply C 33 
34 +20V. Power Supply A 34 
35 +20V. Pcwer Supply B 35 
36 +2SV. Power Supply A 36 
37 +2SV. Power Supply B 37 
38- -20V. Power Supply A 38 
39 -20V. Power Supppy B 39 
40 Channel Frequency Error 40 
41 FM Prealarm Angle Error 41 
42 FM Alarm Angle Error 42 

11 

Scan Antenna FWD. PWR. 
IO. Ant. Forward PWR. 
ID. Ant. FWD/REV PWR. Diff. 

Single Point Mon1tor PWR. 
Eff. Radiated PWR. TO Scan 
Eff. Radiated PWR. FRO Scan 
Data ACG Ref. Volt. #3 
Data ACG Ref. Volt. #2 
Oata ACG Ref. Volt. #1 
Blanked Scan Forward PWR. Mon. 
Blanked ID. Forward PWR. Mon. 
Blanked ID. Reverse PWR. Man 

Blanked Modulator PWR. Mon. 
+5V. Power Supply A 
+5V. Powe~ Supply B 
+SV. Powe~ Suppl~ C 
+20V. Power Supply A 
+20V. Power Supply B 
+28V. Power Supply A 
+28V. Power Supply B 
-20V. Power Supply A 
-20V. Power Supply B 
Channel Frequency Error 
FM Prealarm Angle Error 
FM Alarm Angle Error 
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Tatle •s. Clarksburg M~asurad Parameters and Conversion Factors 
---·------------------------------------------------------------

' ... 
.;,. 

4. 
5. 

Data 

PFE 
CMN 
Fo•.o~~r Supplies 

+5V 
+12V 
+15V 
-sv 

-12V 
-15V 
-20V 
-40V 

SI3M ERP 
SID ERP 

b. Up. Clr. Pulse 
7. Xmtr. Pwr. 
8. Frequency 

1. ..., 
c.. 
·~ w. 

4. 
5. 

Data 

PFE 
·CMN 
Powar Supplies 

+5V 
+12V 
+15V 

-12V 
-15V 
-20V 
-40V 

SI3t1 ERP 
SID ERP 

o. Rt. Clr. Pulse 
Up. Clr. Pulse 

7. Lt. Clr. Pulse 
8. Xmtr. Pwr. 
9. Fra~·.J~ncy 

Elevation Equipment 

Memory 
Location 

2166 
2009 

2013 
2014 
2015 
200E 
200F 
2010 
2011 
2012 
2190 
204A 
204B 
204E 
21B9 

2036-2038 

Actual 
Limits 

+/-. 15 deg. 
+1-. 03 deg. 

s. s 
13.0 
16.0 
-s. s 

..;.13.0 
-16.0 
-21. 7 
-44.9 

-s 
-5 

4. 5 
11.0 
14.0 
-4. 5 

-11. 0 
-14.0 
-18. 5 
-35.9 

dB 
dB 

-5 dB 
-3 dB 

+/-20 Khz 

Azimuth Equipment 

Memory 
Location 

214E 
2009 

2017 
2018 
2019 
2012 
2013 
2014 
2015 
2016 
2177 
2040 
204E 
2170 
204E 
2054 
219A 

2036-2039 

Actual 
Limits 

+1-. 20 deg. 
+1-. 03 deg . 

+5. 5 
+13.0 
+16.0 
-s. 5 

-13.0 
-16.0 
-21.7 
-44.9 

-s 
-5 

+4.5 
+11. 0 
+14.0 

-4. 5 
-11. 0 
-14.0 
-18.5 
-35.9 
dB 
dB 

-5 dB 
-s dB 
-s dB 
-3 dB 

+/-20 kHz 

12 

Data Scale 
Factor 

Unity 
Unity 

LSB=.Ol deg. 
LSI3=. 01 deg. 
LSB=. 0391 V . 

1 
. 6677 
. 3333 

1' 
. 6677 
. 3333 
. 24938 
. 1992 

GO/NOGO 
1=NOGO 

. 001041833 LSI3=1 Hz. 

Data Scale 
Factor 

Unity 
Unity 

LSB=. 01 deg. 
LSB=. 01 deg. 
LSB=. 0391 V. 

1 

1 

. 6677 

. 3333 

. 6677 

. 3333 

. 24938 

. 1992 
GO/NOGO 

1=NOGO 

. 001041833 LS.B=1 Hz. 
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'Table #6. Data Ccllection Errors 

Washington Elevation Site 

=:'!",..or J•;l•.J A•;g. Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 
# 1981 1981 1981 1981 1981 1991 .1982 1982 1982 1982 1982 1982 Total 

-------------------------------------------------------------------------
l " 4 12 13 2 :5 16 7 6 69 .... 
-~ 
c. 9 1 4 1 2 6 23 
3 1 1 2 8 12 

;:;: of 41 32 41 41 36 42 36 37 39 44 39 27 :52:5 
Collections 

Washington Azimuth Site 
------------·------------------------------------------------------------

1 
·~ c. 

3 2 

~ of 42 
Collections 

3 

# o-F 
Collections 

4 2 
4 8 

2 

36 28 

4 1 13 3 
6 12 2 19 9 

10 2 :5 6 

31 12 38 14 27 

Clarksburg Elevation Site 

2 5 15 1 

35 42 38 34 

Clarksburg Azimuth Site 

7 14 7 3 59 
8 13 14 10 94 
3 11 41 

:36 33 23 20 340 

1 1 1 26 

44 42 38 43 316 

-----------------------------~------------------------------------------

if of 
Co!!ecti·::>ns 

i::rl"'Oi' Legend: 

1 -;:- Wlien 
2 -~· Site 
3 -) e.~ ·.J 1 ... e 

1 11 13 3 

34 40 38 34 43 43 37 43 

sita connects. MRP sends "REPEAT REGUEST" message 
does not respond to any requests 
does not connect 

13 

28 

312 



• 

The ;ollowing is a sample of the man/machine communications be
~0~En th~ ~3~r and the PDP-11/34 data collection software. The cen
~.,..·=1 proc~:swr$ opErating system prompt i.s a "." and the data coll
>?c:tion P1'·:J9i3ms prompt is a "?". The name of the program used to 
collect the data is "MLS". All user input is underlined. Refer to 
Ta~le #1 ~or a description of the data coll?ction functions. 

Th~ s~~ple run in this example was taken in the aFternoon 
or July 6, l982. Each data file is designated in the following 

S MM 00 T.M YY 

S = Site Code 

MM = 2-digit representation 

DO = 2-digit representation 

T = Time-of-Day ex: A -:,. 

yy = 2-~igit representation 

W = Washington 
P = Philadelphia 
C = Clarksburg 

of the month ex: 

of the day 

A.M. p -> P.M. 

of the year ex: 

07 -> .July 

62 -> 1982 

~or example: W0706A.M82 would be the ,ile name for the elevation 
site data taken on the morning of .July 6, 1982. 

(Ncte: At the time o, this sample run. a problem with the Washington 
sit~s was di;ccvered. A checksum error was being detected when one o, 
the p~rameters was transmitted. This a~ror led to cne re~uest ,or para
meter #41 to be collected into a separate data file. Also. the ele
vation site data and azimuth site data were being stored in separate 
files. The elevation data files have the time-of-day in the position 
indicated in the above example. The azimuth data ,iles have the time
of data after the site code.> 

A-1 



. . 

-~·F -
OUTFUT RT-11 FILE NAME, MAX. 10 CHARS. ,XXXXXX. XXX 
W•:•70bF. M8~ 

"7-'Q 
SITE # = 1 

?E. 
SITE REQUEST ·# 22 

?J -
"?F -OUTPUT RT-11 FILE NAME.MAX. 10 CHARS. ,XXXXXX. XXX 
W20706. !"!92 

"?]2 
SITE # = l 

SITE REQUEST # 1J 

.-.f 
OUTPUT RT-11 FILE NAME,MAX. 10 CHARS. ,XXXXXX. XXX 
WP!)706. l'le2 

?D 
SITE # = i 

?.B 
SITE REQUEST = ~ 
?J -
·-;•F -OUTPU~ RT-11 FILE NAME.MAX. 10 CHARS. ,XXXXXX. XXX 
1..161)706. !"!9~ 

?D 
SITE # = i. 
"7'8. 
SITE REGVEST # il 

?G -
?J -

A-2 



.. " • •, 1 ~·~ -our=vT RT-11 FILE NAME, MAX. 10 CHAR$., XXXXXX. XXX 
P07<)6F I"'E:'2 

?Q 
SITE # -· ~ 

? 

**RMMS Terminal On. 07/06/82/187 12:33:44 

?ft 
SITE REQUEST # ~ 

? 

"?.B. 
SITE REVGEST # MON -
?R -SITE REGUEST # **MSG:HAVE A NICE DAY 

? 

.,..,. C0:1:-":AN0 OK. 

** DELIVERED 

?J -

A-3 



. . .. . 
~·F 

OV7P 1..,JT RT-11 FILE N~ME, MAX 10 CHARS , XXXXXX. XXX 

·?D -SITE # = ::_ 

?.fi 
SITE RE~UEST # ~ 

?.B 
SITE PEGVEST * ~ 

'?G -
?0 
SITE # = 5 -
?B. 
SITE REQUEST # ~ 

?B. 
SITE REQUEST # ~ 

A-4 



' ' 

Th~i a~;~ndix contain~ repr~s~ntativ~ samplez of the aailu 
,.,,·,: mc:-r-::-::.-; ·~l~~ing2 and samples cf the parameter clots as 

:0·3.: ... ~~t~ z :'i ARD-320.· 



WEOOOl-HAY-~215:35:27 127 
WE0207-HAY-3215l35l27 127 
WE0307-MAY-3215:JS:27 127 
WE0407-MAY-0215l3Sl27 127 
WE0707-MAY-82151J5134 127 
WE0807-11AY-82151JS:34 127 
WE0907-MAY-8215:35134 127 
WE1007-MAY-8215l35134 127 
WE1107-HAt-8215:35138 127 
WE1207-MAY-82151J5:38 127 
WE1407-MAY-9215l35138 127 
WE1607-H"Y-82l5135141 127 
WE1807-HAY-82151J5141 127 
WE1907-MAY-821513Sl41 127 
WE2107-riAY-8215135141 127 
WE2207-MAY-821513SI45 127 
WE2307-MAY-8215135145 127 
WE2707-MAY-8215135145 127 
WE2807-11AY-8215135145 127 
WE2907-MAY-8215135149 127 
WE3007-MAY-8215135149 127 
WE3107-11AY-8215135149 127 
WE3207-11AY-8215135149 127 
WE3307-t1AY-8215135153 127 
WE3407-11AY-8215135153 127 
WE3507-MAY-8215l35153 127 
WE3607-MAY-8215135l53 127 
WE3707-11AY-B215135l57 127 
WEJ807-HAY-821Sl35157 127 

DJ 
I 

WE3907-11AY-8215135158 127 
WE~007-MAt-8215135158 127 
WE4107-MAY-S2t5:36101 127 

1533:07 ON 
1533:07 ON 
1533l07 ON 

'1533107 ON 
1533l07 ON 
1533107 ON 
1533107 ON 
1533107 ON 
1533107 ON 
1533107 ON 
1533107 ON 
1533:07 ON 
1533107 ON 
1533:07 ON 
15.33107 ON 
1533107 ON 
1533107 ON 
1533:07 ON 
1533107 ON 
1533107 ON 
1533107 ON 
1533107 ON 
1533107 ON 
1533107 ON 
153310~ ON 
1533107 ON 
1533107 ON 
1533107 ON 
1533107 Ot4 
1533107 ON 
1533:07 ON 
1533107 ON 

OPER 000 000 t0.012 -0.071 
Of'ER 000 000 t 0, 2 - 3.0 
OPER 000 000 - 0.3 - 3.0 
OPER 000 000 - 0.3 - 3.0 
OPER 000 000 GO 
Of'ER 000 000 o. 100. 
Of'ER 000 000 - 4. - tO. 
Of"ER 000 000 GO 
Of'ER 000 000 GO 
Of'ER. 000 000 GO 
Of'ER 000 000 GO 
OPER 000 000 GO 
OPER 000 000 - 0.5 - 2.0 
OPER 000 000 t 0.0 - 2.0 
Of'ER 000 000 GO 
Of'ER 000 000 GO 
OPER 000 000 GO 
Of'ER 000 000 t 2 '1, - 10. 
OPER 000 000 t 37, - 10. 
Of'ER 000 000 GO 
OPER 000 000 GO 
OPER 000 000 t4.91 t4.75 
OPER 000 000 -39.6 -35.0 
OPER 000 000 +23.9 +20.0 
OPER 000 000 t4.96 t4.75 
OPER 000 000 t14.9 t14.3 
Of•ER 000 000 -14.7 -14.3 
OPER 000 000 t19.8 t19.0 
OPER 000 000 t4.91 t4.75 
OPER 000 000 t4.8S t4.75 
Of'ER 000 000 tt5.0 +14.3 
OPER 000 000 -15.0 -14.7 

• 

t0.071 t0.012 BE~M "CCUP.ACY 
t 0.4 EIEA11 EF.;P 
- 0.3 IDENT ERP 
- 0.3 SLS, UPF'ER ERF' 

GO Pli:EM1BLE 
o. SYSTEn TIMING 

t 10. t 2. FREOUENCY 
GO ANTENNA SWITCH 
GO SCAN MOO 
GO SCAN CONT 
GO MONITOR TIMING 
GO BASIC [lATA 2 

- 0.5 f'WR OUT, TWTA 
t o.o PWR OUTr EXCTR 

GO SYNC SIGNAL PRESENCE 
GO PHASE 1100 
GO AM. MOO 

t 50. t 27. TEMP ELECTRONICS 
t so. t 37. TEMP ANTENNA 

GO DATA LINK 
GO LOCAL CONTROL PA~EL 

t5.25 t4.91 ANTENNA t5 VOLTS 
-45,0 -39.6 ANTENNA -40 VOLTS 
+28.0 t23.5 ANTENNA +24 VOLTS ! . 
t5.25 t4.91 ELECTRONICS +5 VOLTS "''-·'; ... ~. . ;, .. ~· ....... 
t15.8 t14.9 ELECTRONICS t15 VOLTS t. ··,. 

-15.8 -14.7 ELECTRONICS -15 VOLTS 
t21.0 t19.8 ELECTRONICS t20 VOLTS 
t5.2S t4.91 MONITOR +5 VOLTS (1) 
tS.2S t4.85 MONITOR t5 VOLTS (2) 
+15,8 us.o MONITOR t15 VOLTS 
-15.3 -ts.o MONITOR -15 VOLTS 



\ ! \ 
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I:D 
I 

N 

' 
·, 

W~0007-MAf-S215l39l34 127 1537139 
WA0207-MAY-B215l39l39 127 1537139 
UAOJ07-MAY-8215l39139 127 1537139 
WA0507-HAY-B215139139 127 1537139 
WA0~07-HAY-B215l39139 127 1537139 
WA0707-HAY-B215139l43 127 1Sl7139 
WA0907-HAY-S215139l43 127 1537139 
WA1007-MAY-S215139l43 127 1537139 
WA1107-HAY-8215l39144 127 1537139 
WA1207-HAY-B215l39l47 127 1537139 
UA1307-HAY-B215l39l4S 127 1537139 
WA1407-MAY-S215139l48 127 1537139 
WA1507-MAY-B215l39l48 127 1537139 
WA1707-MAY-B215l39152 127 1537139 
WA1807-MAY-9215l39l52 127 1537139 
WA1907-MAY-B215139152 127 1537139 
WA2007-MAY-8215139l55 127 1537139 
WA2207-MAY-B215139155 127 1537139 
WA2307-MAY-8215139155 127 1537139 
WA2707-MAY-8215l39155 127 1537139 
WA2807-11AY-8215139l59 127 1537139 
WA2907-MAY-8215139159 127 1537139 
WA3007-11AY-8215139159 127 1537139 
WA3107-HAY-8215139159 127 1537:39 
WA3207-11AY-8215140103 127 1537139 
WA3307-11AY-8215140103 127 1537139 
WA3407-MAY-8215140103 127 1537139 
WAJ507-11At-8215140103 127 1537139 
WA3607-11AY-8215l40107 127 1537139 
WA3707-HAY-8215:40:07 127 1537139 
~A3807-HAf-B21SI40l07 127 1537139 
WA3907-MAY-8215:40107 127 1537139 
WA4007-MAl-3215140111 127 1537139 
WA4l07-11AY-S2!5:40l11 127 1537i39 

ON OPER 005 000 -0.016 -0.130 
ON OPER 005 000 t 0.5 - 3.o 
ON OPER 005 000 - 0,6 - J,O 
O,N OPER 005 000 - 0.7 - J,O 
ON OPER 005 000 - 0.9 - J,O 
ON OPER 005 000 GO 
ON OPER 005 000 t 6. - 10. 
ON OPER 005 000 GO 
ON OPER 005 000 GO 
ON OPER 005 000 GO 
ON Qf'ER 005 000 GO 
ON OPER 005 000 GO 
ON OPER 005 000 GO 
ON OPER 005 000 GO 
ON OPER 005 000 - 0.5 - 2.0 
ON OPER 005 000- 1.5 - 2.0 
ON OPER 005 000 GO 
ON OPER 005 000 GO 
ON Of'ER 005 000 GO 
ON OPER 005 000 t 2J, - 10. 
ON OPER 005 000 t 31, - 10. 
ON OPER OOS 000 GO 
ON OPER OOS 000 GO 
ON OPER OOS 000 t4.91 t4.75 
ON OPER 005 000 -40.4 -3s.o 
ON OPER 005 000 t24,5 +20.0 
ON Of'ER 005 000 t5, 01 t4.7S 
ON Of'ER 005 000 t15, 0 +14.3 
ON OPER 005 000 -14o9 -14.3 
ON OPER 005 000 +20.0 t19,0 
ON OPER 005 000 t4.91 t4. 75 
ON OPER 005 000 t5,01 t4.7S 
ON OPER 005 000 +15.0 +14.7 
ON OPER 005 000 -15.0 -14.7 

~ 

tv.130 -0.01~ BEAM ACCURACY 
t 0.5 BEAM ERf' 
- 0.6 I DENT ERf• 
- 0.7 SLS LEFT EkP 
- 0.9 SLS RIGHT ERP 

GO PREAHEILE 
t 10. t 6. FREllUENCY 

GO ANTENNA SWifCH 
GO SCAlf MOD 
GO SCAN corn 
GO [IME REPLY 
GO MONITOR TIMING 
GO BASIC DATA 1 

Nil GO AUX DATA 
- 0.5 PWR OUT TWTA 
- 1.5 PUF: OUT EXCTR 

GO OAT~ INPUT. 
GO PHASE 1100 
GO AM 1100 

t so. t 23. TEHP ELECTRONICS 
t so. + 31. TEMP ANTENNA 

GO DATA LINK 
GO LOCAL CONTROL PANEL 

t5.25 t4.91 ANTENNA t5 VOLTS 
-45.0 -40.4 ANTENNA -40 VOLTS 
t2B.o t24.S ANTENNA t24 VOLTS 
t5.2S +5.01 ELECTRONICS t5 VOLTS 
tt5.a t15.0 ELECTRONICS +15 VOLTS 
-15.8 -14.9 ELECTRONICS -15 VOLTS 
t21.0 +20.0 ELECTRONICS t20 VOLTS 
t5.25 t4.91 MONITOR t5 VOLTS (1) 
t5.25 +5.06 MONITOR t5 VOLTS <2) 
us. 3 +15.0 MONITOR t15 VOLTS 
-15.3 -15.0 MONITOR -15 VOLTS 



• 
PADOB07-AP~-B~l~l50:030~71~:5ll40NORMAMAINT lOt· 000 04107/82ANALOG MULTIPLEX COMPA~ATO 001 
PEOOB07-APR-B215l50!1009715l5ll45SHUTD lA 003 04•07/82ANALOG MULTIPLE> tOMPARATO 001 
PAOO 07-AtR-821~:53!2909715l52l20NORMAMAINT f• 13.4 11.~ --- EXCITER POWE~ MONITOR 001 

:;, ; .. ~ ... PEOO 07-APR-B215l53:2i09715!~2l20SHUT~ f• 13.9 11.~ --- EXCITER PPWER MONITOR 001 
PA01 07-APR-9215:5!:3309715:52l20NORMAMAINT f' 9ol 5.0 12.0 MODULATOR POWER MONITOR 001 
f'EOl 07-AF'R-8215! 5:!., :::3:'19715: 52120SHUHI f• 7.2 5.(• 12.0 MODULATO~ POWER MONITOR 001 
PA02 07-APR-6215l53:33D9715l52l20NORMAhAINT f' o.o 0.5 o.s 0:180 PLWE~ DIFFERENCE 001 
PE02 07-APR-8215l53l3!~9715l52l20SHUTD f' o.o o.~ c •• s (•/H:(• F :::'WEF\ lllfFEF'EIJCE 001 
PA04 C7-APR-8215!53!37~~715l52l20NORHAMAINT f' 41o4 39.2 --- SCAN ANlENNA FWD POWER <•Ol 

::.... . ~~ ;· .. PE04 07-APR-8215l53:3709715152120SHUTD f' 44.3 39.:! --- SCAN ANTENNA FWD POWER 001 
PA05 07-APR-82151t3!3709715l52l20NORMAMAINT f• 41.9 39.2 --- ID ANT FORWARD POWER 001 
PE05 07-APR-821515313709715l52l20SHUTP . f' 42.4 39.2 --- I~ ANT FOf>WARI• POWER 001 
f'A06 07-APR-821515314109715l52120NORMAHAINT p 21.2 9.5 --- Ill OiNT FW[I/REV f'WR DIFF, 001 
PE06 07-APR-8215153!4109715152l20SHUTP f' 21.1 9.5 --- I [1 ANT FWD/REV f'WR [I IFF , 001 
PA07 07-APR-8215153:4109715!52l20NORMAMAINT f' 40.0 38.3 --- RT CL ANTENNA FWD POWER 001 
PAOS 07-APR-8215l::i31410971~l52120110RMAHAINT f' 19.4 9.5 --- RT CL FWD/REV POWER DIFF, 001 
f'A09 07-APR-82151 53 I 45097151521 20NORI'IAtlt.INT f• 40.0 38.3 --- LT CL ANTENNA FWD POWER - 001 
PAlO 07-APR-8215153l4509715152120NORHAMAINT p 15.9 9.~ --- L T CL FWI•IREV f'OWER [&IFF, 001 
PAll 07-APR-8215l5314509715152l20NORHAMAINT f• 3.0 loO 5.0 LT CL/SLS FW~ POWER DIFF. 001 
PA12 07-APR-8215153l4809715152120NORMAI'IAINT p 41.3 38.6 --- BACK SLS ANT FWD POWER 001 
f'A13 07-APR-S21515314809715152120NORtiAtiAINT p 13.0 9.5 --- BACK SLS FWD/REV PWR DIFF 001 
PA14 07-APR-8215l5314809715152l20NORHAMAINT p 6oS 0.1 --- SINGLE POINT I'ION POWER 001 
PE14 07-APR-821515314809715152l20SHUTD p 6.1 2.3 --- SINGLE POINT tiON POWER 001 
PAlS 07-APR-821515315209715152120NORMAHAINT p 1181 266 --- EFF RADIATE~ PWR TO SCAN 001 
PE15 07-APR-821515315209715152120SHUT~ p 1122 216 --- EFF RAIIIATEI• PWR TO SCAN 001 
PA16 07-APR-821515315209~15152120NORMAHAINT p 1198 266 --- EFF RA~IATE~ PWR FRO SCAN 001 
PE16 07-APR-821515315309715l52120SHUTP f• 1102 216 --- EFF RAlllATED PWR FRO SCAN 001 
f'A17 07-APR-82151 531 5609715! 521 20NORHAMAINT f' 4o72 4.66 4.74 DATA ACQ REFERENCE VOLT 13 001 
PE17 07-APR-821515315609715152120SHUTP p 4.72 4.66 4o74 I&ATA ACQ REFERENCE VOLT 13 001 
PA18 07-APR-8215153l5709715152120NORHAMAINT p 3.66 3.62 3.70 !lATA ACQ REFERENCE VOLT 12 001 

d,·; -,~··~ ,'. '!~.{~ ~ .. ~:·:."'' .. : ~~~i--.· ~ PE18 07-APR-821515315709715152120SHUTP f' 3.68 3.62 3.70 I• AT A ACQ REFERENCE VOLT I 2 001 
PA19 07-APR-821515410109715152120NORHAHAINT p 1.02 1o00 1.08 [lATA ACQ REFERENCE VOLT 11 001 
PE19 07-APR-821515410109715l52120SHUTD p 1.02 1.00 1.08 DATA ACO REFERENCE VOLT 11 001 
F'A20 07-Af'R-8215: 54101097151521 20NORHAMAINT p o.oo --- 1.20 BLANKED SCAN FWD POWER MON 001 
PE20 07-APR-821515410109715152l20SHUTP p o.oo --- 1.20 fiLANti:ED SCAN FW[I POWER MON 001 
PA21 07-APR-821515410509715152120NORMAHAINT p o.oo --- 1.20 BLANKE I• I [I FW[I POWER HON, 001 
PE21 07-APR-8215154l0509715152l20SHUTP p o.oo --- 1.20 BLANKE~ ID FWD POWER HON, 001 
PA22 07-APR-821515410509715l52120NORMAHAINT p o.oo --- 0.30 BLANKED ID REV POWER HON, 001 
PE22 07-APR-821515410509715l52120SHUTD f• 0.28 --- 0.30 f&LANKED ID REV POWER MON. 001 
PA23 07-APR-821515410909715152120NORMAMAINT p o.oo --- 1.20 fiLANKED RT CL FWD PWR MON 001 
PA24 07-Af'R-821515410909715152l20NORMAHAINT f• o.oo --- o.3o f&U1Nti:El& RT CL REV f'WR MON 001 
~A2::i 07-APR-8215l5410909715152120NORHAHAINT p o.oo --- lo20 (ILANKED LT CL FWD PWR HON 001 
f'A26 07-Af'R-821515410909715l52120NORMAMAINT f• o.oo --- 0.30 BLANti:ED LT CL REV PWR HON 001 
PA27 07-APR-8215l5411309715152120NORMAHAINT p o.oo --- 1.20 l>LANI,E£1 (IK SLS FWD f'WR HON 001 
PA28 07-APR-821515411309715l52120NORHAHAINT p o.oo --- 0.30 BLANKE~ BK SLS REV PWR HON 001 

.PA29 07-APR-821515411309715152120NORHAHAINT f' 0.'00 --- 0.30 BLANKED LT SLS REV PWR MON 001 
PA30 07-APR-821515411309715152120NORtiAHAINT p o.o8 --- 2.00 FLANKEr• MOI•ULATOR PWR MON 001 
PE30 07-Af'R-821515411709715152120SHUTD f' o.oo --- 2.00 (ILANKED MODULATOR PWR MON 001 
PAll 07-APR-821515411709715:52120NORMAHAINT p 5.36 --- --- t5V POWER SUPPLY A 001 
PE31 07-APR-821515411709715152120SHUTP p 5.20 --- --- ' i SV f'OWER SUF'f'L Y A 001 

... ~ f'A32 07-APR-821515412009715l52l20NORMAMAINT p 5.32 --- --- t5V f'OWER SUPPLY 8 001 ... 
PE32 07-APR-B21515412009715l52120SHUTD 5.44 .. f• --- --- iSV POWER SUPPLY B 001 
PA33 07-APR-821515412009715l52120NORHAMAJNT p 5.36 --- --- i 5V F'OWER SUF'f'L Y C 001 
PE33 07-APR-821515412009715152120SHUTD p 5.04 --- --- t5V POWER SUPPLY C 001 
f'A34 07-APR-821515412409715152l20NORI'IAI'IAINT p 20.02 --- --- t 20V f'OWER SUF'PL Y A 001 
f'£34 07-Af'R-82151 54 I 2409715 I 521 20SHUTD f' 20.44 --- --- t ::?OV F'OWER SUPPLY A 001 

CD f'A35 07-APR-8215!5412409715152120NORHAMAINT f' 20.30 --- --- i20V POWER SUPPLY B 001 
I PA36 C7-APR-E2l5l5412509715l52120NO~M~H~INT f· 28.64 --- -··- t~BV POWER SUPPLY A 001 w f'E'36 07-Af'f\-8:'. 5154:2809715l:i2l20SUUT1• p 30.24 --- --- i 28V F'OWER SUf'f'L Y A 001 

f'Ft37 07- APR-82: 5: ~·4: :'809715 I 52: 20NOf;MAnAINT f• o.oo --- --- i~BV rOWER SUPPLY 8 001 
f'l37 07-A~·R-82i 5154: :?'i-09715: 52: 205HUTD f' C•.OO --- --- t2BV POWER SUPPLY B 001 

' 

' ' 



' 
~Ald 07-~PR-8215l54l2909715:~2:20NORM~HAINT 
PE]a 07-APR-B215l54l3309?15lSll20SHUTD 
PAJ9 07-APR-S215l54lJJ09715l52l20NORH~MAINT 
PA40 07-APR-B215l54lJJ09715l52l20NOHMAH~lNT 
PE40 07-APR-8215l54l3309715l52l20SHUTD 
PA41 07-APR-S215l54l3709715152l20NORMAM~INT 
PE41 07-APR-B215154l3709715152120SHUTD 
PA42 07-APR-S215l5413709715152120NORMAHAINT 
PE42 07-APR-B21515413709715152120SHUTD 

OJ 

!-

f' -20.44 
p -20.58 
p -17.92 
p -1406 10547 105~7 
p 3516 10547 10547 
P0.004~6 0,05729 0.05729 
P0,00456 0.04427 0.04427 
PO.Ol042 0,08724 0.08724 
P0.01172 0.055~9 0,05599 

-20U POUER SUPPLY A 
-20V POWER SUPPLY A 
-20V POWER SUPPLY B 
CHAIItiEL FREOUEtlCY ERF:OF: 
CHANNEL FREOUENCY ERROR 
FH PREALARM ANGLE ERROR 
FH f'REALARH ANGLE ERROR 
FM ALARM ANGLE ERROR 
FH ALARM ANGLE ERROR 

001 
001 
001 
001 
001 
001 
001 
001 
001 

• 

I 
I 
i 

I 
\ 
"'; 



.:EH 07-AFR-9~15:56:13ELE~ATION STATIOHO~l0110100001100000COJO~ 00011101011110~0011~001)011000010 
':Ef' 07-AP~-8~15:56:43PFE t .oo 1l 
.:::t::F· 07-APR-9215:56:13CHN ,00 13 
CEF' 07-~PR-0215!56:4BOUTLIE~ 

"' CEP 07-APR-6~15:56:4SDPSK PHASE 0 10 
.:::n· 07-M·r:-6:! 15:56: 52FREil 52686::!7 10 
C£D 07-APR-S:ts:56'S2DPS~.PUR G 
CEO 07-APR-8215:56 52TX,PUR G 

~._ : • . :ED 07-APR-9215:56 SSDPSK,CO.CK G 

• 

m 
I 

\.11 

CO::LI 07-APR-8215!~6 55S.B.PUR G 
CE[I 07-APR-8215:56 ~~PSU.CK G 
Cfll 07-APR-8215:56 55S.~.tK,SLL G 
.:£[1 07-APR-6215:56 S~IJF• Sl'i f'l.!R G 
CEO 07-APR-8215:56.51+5VDC G 
Cf[l Oi-APR- 3215:56: S'H 121J[IC G 
CHI 07-APR-3215:56:59.1SVDC G 
ci::t• 07-APR-8~15:57!03-1~VDC G 

• CEO 07-APR-8215:57:0J-5VOC G 
• - CE[• 07-AFR-8215:57:03-15VDC G 

CEil 07-APR-8215:57:03-:!0V[IC G 
CED 07-APR-8215:57:07-40VDC G 
CEPL 01-APR-9~1~l57l07NORHL ON 
CEPL 07-APR-8215:57:07AUTO,SHDN OFF 
CEPL 07-APR-S215:S7:07AUTO.SHDN.OVROOFF 
CEPL 07-APR-B:t5l57111DPSK.CD 
CE~L-07-APR-B215157l11DPSK.PUR 
CEPL 07-APR-6215:57111FREQ 
CEPL 07-AP~-S215157:11SSPUR 
CEPL 07-APR-8215:57115ANGCD 
CEFL 07-APR-S215l57l15SYNC 
CELL 07-APR-8215l57l15TRA~S 
CELL 07-APR-8215:57l15~NT,SW 

. CELL 07-Af·R-S215l57: 19CONTROL 
~ELL 07-~P~-8215:57:19PH~SERS 

:ELL 07-APR-8215l57119D.C.PUR 
:ELL 07-APR-S21S:57l20~SU 
CELL 07-APR-821515/lJlFLDHON 
CELL 07-APR-8215:57l23lNTMON 
CE 107-APR-8215l58129PFE CDEG,) 

• • CE ~07-AfR-9215l58:31)CMtf CDEG,) 
CE 307-~FR-3215l5S:JJtSV 
CE ~07-~PR-S:l5l5d:J~tl~V 

CE 507-~FR-8215l5Sl34t15V 
C£ 
c~ 

CE 
CE 
CE 
Cf 
r:E 

607-APR-8215:58:37-5V 
707-~PR-a2ts:5a:J7-t2V 
807-~PR-B215:~a:J7-l5V 
qo~-~F~-s:ts:s~:J7-:ov 

QFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 

o.ooooo 
o.ooooo 
5.21)030 

12.061?4 
15.60:46 
-5.16120 

-12.17904 
-15.60216 
-~0•2257·!. 
-40 • .:>3101 

GO 
NOIJO 

CE 

1007-~PR-8~1~:~3:41-~0V 
l107-~P~-3~1!:~~:4li~h E~P <D9l 
1~07-~PR-a:!S:!~:~i~~D ERF' <D~l 

1307-AFR-82l5:~a: llijPPER CLR PULSE 
1407-~F~-~:lS!!i:~~-~TR PUR <DB) 
l507-~PR-3~15:5~:~:~~EOUENCY CH:) 

( [1[1 I NOGO 
CE t40GO 
CE o17~.oota 

0 
0 
0 
0 
0 

-0.150 
-0.030 
s.s~~~) 

13.01)0 
16.000 
-5.500 

-13. 00•) 
-t6.r.oo 
-21. 7•)•) 
-44. ~·)•) 

-5. \)1)•:• 

-5.(~·:· 

-5. C·)•> 
-3 .ccu) 

-201)•;1). 

0.150 
0.030 
4.500 

11. 001) 
14 ,00•) 
-1.501) 

-11.000 
-14.000 
-18.501) 
-ls.;oo 

~·j•>O•J. 

., 

• 



~ 

. . 

:_ . 

.. 
• 

aJ 
I 

"' 

C~~ 07-~PR-82l6l10!26MCh8 AZ 
CAP 07-APR-9~16l00l26PFE 

C~P 07-APR-B2l6lOO:JOCHN 
CAP 07-APR-S216lOO:JOOUTLIER 

00101\JOG100111101001000 0001tl01010100Cl0111000010100000 
t ,03 13 0 

CAP 07-AFR-S2l6l00:300PSK PHASE 0 
CAP 07-AFR-8216l00:33FREQ ~268333 
C~D 07-APR-3216l00l340FSK.PUR G 
CAD 07-Af'R-S216l00l3'1f:<,f'WR G 
CAD. 07-APR-B~16l00l340PSK.CP,CK G 
CAD 07-APR-8216l00l38R.CLR.PUR G 
C~D 07-AFR-8216l00l3SS.9.PWR 0 
CAD 07-~PR-S216l00l38~SU.CK 0 
CAD 07-APR-8216l00l3SS.~.PK.SLL G 
C~D 07-AFR-9216100142L.CLR.PWR G 
CAD 07-AFR-S:t~l00l~2t~UDC 0 
CAD 07-APR-8216l00l42t12VPC G 
C~D 07-APR-9216l00l42tl~VPC G 
CAD 07-APR-8216l00146-12VPC 0 
CAD 07-APR-S216l00l46-5VOC G 
CAD 07-AFR-S~16l00l46-15VPC G 
CAD 07-APR-S216100l46-20VOC G 
CAD 07-APR-8216l00:~0-40VOC G 
CAPL 07-AFR-8216l00l50NORML ON 
CAPL 07-APR-8216l00150AUTO.SHDN OFF 
CAPL 07-APR-B216l00l50AUTO.S~ON,OVROOFF 
CAPL 07-APR-8216l00l54PPSK.CD OFF 
CAPL 07-APR-8216l00l54DPSK.PUR OFF 
CAPL 07-APR-B216l00l54FREO OFF 
CAPL 07-APR-8216l00l5458PWR OFF 
CAPL 07-APR-B216l00!58ANGCD OFF 
CALL 07-APR-B216l00l5BJRANS OFF 
CALL 07-APR-0216l00l56ANT,SW OFF 
CALL 07-APR-S216l00l5SCONTROL OFF 
CALL 07-AFR-3216l0ll02PHASERS OFF 
CALL 07-APR-S2161011020.C.PWR OFF 
C~LL 07-APR-8216l01l02UPS OFF 
CALL 07-APR-S216l01l02FLOMON OFF 
C~LL 07-APR-8216l01l06INTHON OFF 
CA 107-APR-8216l02l~4PFE CDEG,) 
~A :o7-APR-B216l02124CHN CDEG,) 
cr. J·>7-M·fi:-3:!t~:o~::?7+5v 
CA 407-~PR-6~16l02l:!7t12V 

CA 5~?-APR-S~16l02127t15V 
C~ 607-AfR-9~16lO~l27-5V 
CA 707-AFR-&216l02:31-12V 
CA S07-~PR-92:6!02l31-15V 

C~ ?)7-~PR-3~1S!02l31-20V 
CA 10~7-~PR-5~16!02lli-~OV 

C~ !1~7-~~R-a:t~l02l35S~M E~P ~Da) 

~A t:17-~F~-3Jl6l)2!J~3~n ~RP CV8) 
CA 1307-AFR-8216l02l35RGHT CLR PULSE CD8) 
tr. 1407-AFR-S:ljlJ2l35UPPER CLR PULSE CD8) 
CA 1507-~FR-3216!12:39LFT CLR PULSE CD8> 
C .. 1607-APR-8~16:02:39XMTR PUR CD8) 
CA 17~7-AP~-5216:0l:J~FRE~UENCY C~Z) 

<»· 

.oo 13 0 
4 0 

10 0 
10 0 

0.03000 
o.ooooo 
4.80930 

11.30075 
14.42934 
-4.96570 

-11.53496 
-14.42934 
-19.:8503 
-3a •. s6817 

GO 
NOLiO 
NOGJ 
UOGO 
NOGO 
GO 

1.333!'! 

-0.200 
-0.030 
5. ~·)(• 

13 .C•I)I) 

16.000 
··5. :;,i("·(• 

-13. 01)1) 

-··~. ~ )·') 
-:!1. -;,~) 
-.a.:.';:(,~ 

-!. :,.:o 
-=· .. :.~,·· 
-~.·:'') . 
-5. •:o·; 
-:: • .:.;.o 
-3. •)0·) 

-2'-'t>t)t). 

Oo200 
o.o3o 
... soo 

u.ooo 
14 .ooo 
-4.500 

-11.000 
-14. 01)1) 
-18·5•'>0 
-35.900 

~-=·•i•Jt). 

• 
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oi rr~~-r :i•f6To""TN"o·"PiflrcniTo-·frTii~----
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!--PtiAsf'io·o Z'I-,.Av-'1·2 15: J'l:t.IJ Go ·----------Go----·--·--· 
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~ "NTF'I~'A •41 VOLTS , 2'1-'HY-~2 15:3!!:4'1 .-J11.6 -55.1 -~';.0 -51.6 I 
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·----------~·-------. ------------------ ···-····---····---·-·- ··--·--·-------

----------- ----- ..•. 

------·- ·----- ---- ----··-··· 
WASHINGT~~ Ali~UTH SITE OAT' AECOAO~D AND PROCESSED 61 T~E 

fAA TECH~ICAL CF.~TEP 
--------····· • ,-.:-. N r iccir-:,--.-, ii ii-iillr;ti::; ~ ·n ~o -s· ---t111!1 UlliL..!l.U c 1 t. b .:Uli..LUI.L.U 'I.L.J..5ll:.5·.:.n:._ __ ....,.. ______________________ _ 

S Y S TE II I 'i 0 'I Ul 0 (II C) P E II 

IJEI'I Hf\nO"II lllTE C'\L; Tl'4£ COL. 'lfAN/'I~AS LOll LI'IIT Hl:iW Ll"'IT PREV. -~EiNfHEAS--
c •HA.::L,.\CC!!UC'C '~'1l't-p 1••,•••L _ _:.C.&.!U6 -'1.1}.l__ •J_ JJ) -0.0'6 I 2 aF.~·t ER" '~-·uv-52 15:41:~4 • IJ.7 - '·l _.______ • 5:.,--------

-' I'~ElH. £..1~ 11 '!-=!!...\1..::!? 1h.U.:..H - I' •. L - ' l . - 1.6 
I ~ Cl,< I.F.<f ER~ ~'1-,.AY-82 15:1o1:54 -0.1 ---------l:)----··-------------------·a:r-·--· 
'_ __ b._.Sl_s_jllGIIT EDP '!..:.~~v-~' Jj~t!..:iL - 1'1._7 •- J.J - ).7 

1 P'IEA •:~Le 2'\-'UY-82 15:41 ~~~ ----Go·--------·---.. ·--·-···-·· ·-·--------·-cia·---··--
____ 'l.-J.~.~J.llf.'J -------~!.=.....__ax-~' 15:§1 :SA • !I ___ :-__ H~-~--- __ -·-- -~ .!J •. __________ •--~• .. -------·-·· 

I~ .UIFE'III- S'.llfC>4 P-Nn--1 15:41:5R r.o GO 
___ IJ 'i0LL.:1"~Q l~U.:.H ll.J.!.t;.J!.' __ ljQ GO 

12 SCMI COIIT 25-'I!•Y-'IZ 15:4?:0~ GO -----------------·-GO ____ _ 
'_____.l..l-n:1E-R.E~ !!I_.,. •Y-5' 1...5_U.l.tll2 r. GO 

14 11011lf0" TI"IN!i B-HAY-112 15:42:02 GO --GO·---·--
I · 1 ~ n~..u_ rATA 1 ,,_,.,.Y-~' 15 :4;!':0$ G -~Q. ____ _ 

I 7 ·aux II AT A 2,-:0UY-!Il 15:42 :Oil GO GO 
u "ii!J Q•H r11. ''1-•uv-~z 1'i•4Z·n6 -no£~ - 2 :1 - 0.5 
19 P'JA OUr EXCTA 2'1-ftAY-'2 1S:4'.:06 -1.5 - 2.) - - .-:s·-------

___ ,l] __ n~!..L.lJI."'J[ l'I-M_!Y-!12 15:4.?•10 r,o GO 
22 P11ASE 'tOO 211-"UY-'12 .• 15:42:10 (jl) GO ________ _ 
'5 ~'!..:!DO Z~-MU-~' 15:42;10 llll GO 
U JE'IP ELF.CrAOIIICS 2~-l'lY- 0 2 15:42:10 • JQ. - 10. • n. t i9·-.----
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Tht! ~coendl' contains th~ Flew charts o¥ the data col
>=:-:;;_:n ~,~;17~:;. .:.;,ftware. The titl.o of the program is "MLS". 



. ,. 

r"'LS 

'" INITrALIZE 
AL'Tu-O!AL 

MODEM 

1 
ZERO-OUT 

DATA 
BLOC~.S 

'II 
SET 

"OFILE"=. FAL.SE. 
"DIAL" =.FALSE. 

' 

w 
SET 

WASHINGTON 
PROCESSING 

FLAG = . TRUE. 

[; 
\17 

/INPUT 7 CHARACTER 
FROM 

TERMINAL 

,iJ 
CALL 

COMMAND 
PROCESSOR 

"CMDFRO" 

"CMDPRO" 

RETURN 
C-1 

CALL 
"SITE" 
ROUTINE 

CALL 
"END" 

ROUTINE 

CALL 
"FILE" 
ROUTINE 

CALL 
"PRINT" 
ROUTINE 

CALL 
"CLOSE" 
ROUTINE 

CALL 
"GUIT" 
ROUTINE 

-CALL 
~-.....;::w'REGUEST' 

ROUTINE 



I ,. . . .. 

"DIAL"= # 
"DIALl"= # 

. se:T 
"ANSWER"= 

. TRUE. 

PRINT 
"ILLEGAL 
SITE #" 

SET 
PHILADELPHIA 

PROCESSING 
FLAG=. TRUE. 

SET 
CLARKSBURG 
PROCESSING 
FLAG=. TRUE. 

SET 
POINTER 

1 

C-2 

ZERO OUT 
CHARACTER 

COUNT 

C:S:T 
SITE FLAG 
= CKB. AZ. 

SF.T 
"CDFLG"= 

. FALSE . 

CALL 
"OIALt•• 

RETURN 

SET 
SITE FLAG 
= CKB. EL. 



. .. 
··orAL1 11 

PRINT 
"CHECKSUM 

GET 
SYSTEM 

TIME 

PRINT 
"CHANNEL 

BUSY" 

SET 
"ANSWER" 

. FALSE. 

C-3 

. - - -· ---· -- - - - ------ -· - .. .. -~ -- -. . .. -· .. ·- - -- .. - -

SET 
ERP.CR 

= 
. FALSE. 

PRINT 
"CHANNEL 
CONNECTED" 

y 

SET 
"ERROR" 

= 
. FALSE. 

SET 
"COMPLETE" 

. FALSE. 

. SET 
CHARACTER 

COUNT 
= 0 



• :.. 
. ... 

"END" 

SET 
"OF'ILE"=. FALSE. 
<NO OPEN FILES> 

SET 
"CDFU~ 11 =. FALSE. 

<COMMAND NOT DONE> 

CLOSE 
ALL 

OATA 
FILES 

SET 
SITE FLAG 

=.FALSE. 

GET SYSTEM 
TIME & DATE 

PRINT 

y 

"SITE DIS-I-------:~ 
CONNECTED" 

"QUIT" 

RETURN 

C-4 



.. 
.. . .. ~-

PRINT 
"FILE 

CURRENTLY 
OPEN" 

SET 
FILE NAr1E 

= 
··FTNl. OAT" 

"FILE" 

OPEN FILE 
ON DISK 

USING 
NAME 

C-5 

"CLOSE" 

WRITE 
END-OF-RECORD 

CURRENT 
FILE 

CLO~E 
FILE 

SET 
"OFILE" 
=.FALSE. 

PRINT 
"NO FILE 

OPEN" 



.. .. 

"PRINT" 

SET 
"COMPLETE" 

,=.TRUE. 

OUTPUT 
CONTENTS 

OF 
PRINTER 

BUFFER 

SET 
''MESBUF" 

= 
. FALSE. 

RETtJRN 

c-o 

- • - • .. • .. • - • .... - # .. _ - - .. - - - ... - .. -· .... .J _ .. - .. 

SET 
"MESSP" 

= 
. TRUE. 



.. . 

PRINT 
"ILLEGAL 

REGIJEST" 

SET 
SITE FLAG 
= . TRUE. 

<WA-SH. EL. > 

SET 
SITE FLAG 
= . FALSE. 
<WASH. AZ. 

INPUT 
SITE 

REGUEST 
CODE 

SET 
SITE FLAG 

= . TRUE. 
<CLKB. EL. > 

SET 
SITE FLAG 
= . FALSE. 

<CLKB. AZ. > 

INPUT 
SITE 

REQUEST 

SET 
"INMFLG" = 

. TRUE. 

SET 
1---~"MESSP"=. TRUE. 

II INMFLG"=. TRUE. 

SET 
.._~"MESSC"=.TRUE 

"INMFLG"=.FALS 

SET 
"CDFLG'"= 

. FALSE. 

C-7 

CALL 
"INMSG" 

RETURN 



--
"INMSG" 

SET FIRST 
CHAR;>.CTER 
IN "SUF.F" 

= "R .. 

SET MESSAGE 
>'---~BUFFER LENGTH 

= 
# OF CHARS 

SET 
"BUFF" 

= 
REG. CODE 

SET 
"END BUFF" -CARR. RET. 

N 

C-8 

SET NEXT 
CHt:·.RACTERS 

= 
REQUEST CODE 

SET 
"ANSWER" 

= 

SET FINAL 
CHARACTER 
IN "BUFF" 
= "ENG" 

SET 
"ANSWER" 

= 
1 

SET 
POINTER=1 
COUNTER=O 


