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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:

1. 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
availability.

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:

1. The potential 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,



DISCUSSION

SYSTEM OVERVIEW.

The three MLS sites used in this project each include a contractor-developed
Remote Maintenance Monitoring System (RMMS). The three sites are a Bendix
Basic Narrow MLS at Washington National Airport (DCA), Runway 18; a Texas
Instruments Small Community MLS at Philadeiphia 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 line 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'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'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'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's telephone number is output to the modem in
serial form. The modem generates the proper signals to ''call' that site.



Each MLS site has an assigned telephone number. When that number is dialed,
the auto-answer modem at the MLS site '"answers'' 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 mcdem to ''hang-up'’, 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 lines are
monitored and indicated by LED's on the front panel of the modem. |If the

link between the two modems is completed, the ''carrier detect' LED is lit

and the data transfer can begin. |f the MRP does not complete the 1link

within a specified tlme, the telephone line is released and the auto-

dial modem ''hangs-up'. 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 ASCli-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 operational status, and system restart information.



The second format also uses the two character designator, but includes

several ASCI| control characters. An ASCII ''R" character precedes the
‘designator and the ASCII control character "ENQ' (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
Text Transmission Block) follows the header message, parameter line, and data
lines. Following each "ETB'" is a binary checksum, which is the sum of ¢!l
the characters sent between the ''STX'" and the "ETB''. 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 '"MON'' function, and the ''SS' function. The "INT"
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 "MON'' function requests 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 'SS'" 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
ASCIl, 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
ASCl1 character string ''(=)". 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'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.



The Clarksburg MRP has two different levels of data transfer available.

The first level is an output stream that begins auto matically when the
auto-answer modem ''answers'' 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's memory. Certain locations of the MRP'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 "%'", The MRP will
respond with the message ''START ADDR -END ADOR''., 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 ASCl| at 300 baud.
Figure 3 is a sample of the communications with the CKB MRP, This sample
printout was obtained using a standard ASCI| terminal and an acoustic coupler
to provide the communications Iink.

SYSTEM PERFORMANCE

DATA COLLECTION.

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.



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. 1t 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
""REPEAT 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 respcnse 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,

(1t 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
only once did the site not connect. Recently, (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 S4 times.

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



CONCLUSIONS AND RECOMMENDAT I ONS

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 te1eph6ne line is
acceptable for an RMMS application.

L, The modem/telco communications 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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LF  DATE 001 TIME 2359CRLF
SYSTEM IS ON AND IN OPERCRLFLF
RESTRTS - TODAY 00G - Y3TRDAY 999
LF 09 #* FREGUENCY
LF  MEAS = -10. KHZCRLFLF
LIMS = - 10. AND + 10. KHZCRLFLF

PREV = + 10. KHZ

2. Data Stream using second format

Usar Input: RCTENG

STX | CATE 001 TIME 23SPCRLFLF
SYSTEM IS ON AND IN OPERCRLFLF
RESTRTS - TODAY 000 - YSTRDAY 999

STX | 09 # FREQUENCY

STX [ MEAS = -10. KHZCRLFLF
LIMS = - 10. AND + 10. KHZCRLFLF

PREV + 10. WHZ

7b.

CRLF

CRLF

CRLFLF

ETBLRC

ETBLRC

ETBLRCEOT
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Tasble #1. PDP-11/34 Data Collection Commands
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Massage to
Terminal

None

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

: X. XXX

None

None

None

"Site Request # "

- ———— —— — —— —— —t— " ——— - ———

Description

Requests specific site # to be
dialed. Selects telephone number
and protocol to be used.

Ends execution of data collection
program. Closes open data files
storage disk, disconnects avto-dial
mcdem, and prints out rest of '
printer buyffer.

Opens a data file on the storage
disk for incoming data. File is
assigned name typed in by the user.

Dutputs centents of printer buffer
to line printer.

Closes all ocen data files.
Prevents any unwanted data from
being stored on that file.

Commands auto—dial modem to
disconnect from telco line.

Request‘data transfer code to be
sent to the MRP.



Azimuth Equipment

—— — ——

Mumper

Co
01
oz
o3

03
0&
07

09
10
11
12
13
14
135

17
18
12

20

22
23
27
28
29
30
31
a3z
33
34
3s
36
37
38
39
40
a1
gs
99

- ——— -

Parameter

Beam Accuracy

Test Pulse accuracy
Eeam ERP

dant ERP

SL.S Left ERP
SLE Right ERP
Frzamble

Frequency
Anternna Switch
Scan Modulation
Scan Continuity
DME Reply
Monitor Timing
Basic Data 1

Aux. Data
Power OQut TWTA
Power OQut EXCTR
Data Input

Phase Modulation

AM Modulation

Temp. Electronics
Temp. Antenna

Data Link

Local Control Panel
Antenna +3 Volts
Antenna -40 Volts
Antenna +24 Volts
Electronics +5 Volts
Electronics +13 Volts
Elactronics —-13 Volts
Electronics +20 Vaolts
Monitor +5 Volts (1)
Monitor +3 Volts (2)
Mocnitor +1939 Volts
Monitor —-13 Volts
Parameter List

All Parameters

and Limits

T ——— - —— —— T ——— —— Y — T - — - ——— —— —— —— V—— — T ——

Elevation Equipment

Number

00

o2
03
04

07
08
0?
10
11
12

14
16

18
19

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

rarameter
Beam AccuTacy

Beam ERP
Tdent ERP
SLS: Upper ERP

Preamble

Sustem Timing
Frequency
Antenna Switch
Scan Modulation
Scan Continuity

Manitor Timing
émall Community aAZ

Power Out TWTA
Power Out EXCTR

€~all Community EL
Phase Modulation
AM Modulation

Temp. Electronics
Temp. Antenna

Data Link

Lecal Control Panel
Antenna +5 Volts
Antenna —40 Volts

Antenna +24 Volts

Electronics +3 Volts
Electronics +13 Volts
Electronics ~-19 Volts
Electronics +20 Volts
Menitor +35 Volts (1)
rionitor +35 Volts (2)
Monitor +13 Volts
Monitor +13 Volts
Parameter List

All Parameters

ard Limits



Tatle #3. Philadeliphia MRP Commands

- —— —— — —— ——— —— ——— — - — . —— — — T —— —t—— ——— —

Cemmand Code Operation
? Print 1ist of functions
ALL Lump Alarm Paremeters and M=2asured
parameter valvues
INT Dump Alarm Parsmeters
MAN Dump Measured Parzmeter values
bC Dump Parameter Limits
PER Execute Commands in PER buffer
at HH, MM, SS interval
OCR Cump Alarm Parameters thst have
changed since last dump
SET Set time and date
RECET Clear Alarm buffer
PERQOFF Cancel PER function
OCROFF Cancel OCR function
7/ Insert command into FER buffer
PB . . Print PER buffer
PMSET Set Alarm Limits
MASK Mask Alarm parameters from history
PMASK Print Active Alarm parameters
UNMASK Restore Alarm parameters to history
SSs -OQutput System Status

10
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U3 NI VI LV R VI o
FWOMN= OO

b
¥ ]

EXCTR. PWR. Monitor
mSh. PWR. Monitor
07150 FPWR. Diff.

- #SPAR
Szan Antenna FWD. PWR.
ID Ant. Forward PWR.
IT Ant. FWD/REV PWR. Dif+f.
BRT. CL. Ant. Forward PWR.
RT. CL. FWD/REV PWR. Diféf.
LT. CL. Ant. Forward PWR,
LT. CL. FWD/REV PWR. Dif#f.
LT CL/SLS FWD. PWR. Diff.
Bsck SLS Ant. Forward PWR.
BEack SLE FWD/REY PWR. Diff.

Single Point Monitor PWR.
Eff. FRadiated PWR. TO Scan
Eff. Radiated PWR. FRO Scan
Data ACQ Ref. Volt. #3
Cata ACQ Ref. Volt. #2
Data ACQ Raf. Volt. #1
Blankad Scan Forward PWR.
BEianked ID. Forward PWR. Mon.
lanked ID. Reverse PWR. Mon.
lanked RT. CL. Forward PWR.
Blankad RT. CL. Reversa PWR.
Blanked LT. CL. Forward PWR.
lankad LT. CL. Reverse PWR.
Blsnked BACK SLS Forward PWR.
Blankaed BACK SLS Reverse PWR.
Blanked LT. SLS Reverse PWR.
Blanksd Modulator PWR. Mon.
+35V. Pcwer Supply A
+35V. Power Supply B
+5V. Power Supply C

+20V. Power Supply A
+20V. Pcwer Supply B
+28Y. Power Supply A
+28V. Power Supply B
-20V. Power Supply A
-20V. Power Supppy B

Charnel Frequency Error
FM Przalarm Angle Error
FM Alarm Angle Error

E

Mon.

Mon.
Mon.
Mon.
Man.

Number

Qo0
01
oz

04
05
Qé

14
13
16
17
18
19
20
21

22

Mon.
Mon.

Mon.

11

30
31
32
33
34
35
38
37
38
39
40
41
42

Phiiladelphia MLS tessured Parameters
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Parameter

EXCTR. PWR. Monitor
MOD. PUWR. Moniter
0/180 PWR. Diff.

Scan Antenna FWD. PWR.
ID. Ant. Forward PWR.
ID. Ant. FWD/REV PWR. Dif#f.

Sinagle Point Monitor PWR.

Eff. Radiated PWR. TO Scan
Eff. Radiated PWR. FRQ Scan
Data ACQ Ra#f. Volt. #3

Data ACG Ref. Volt. #2

Data ACQ Ref. Volt. a1
Blanked Scan Forward PWR. Man.
Blanked ID. Forward PWR. Mon.
Blanked ID. Reverse PWR. Mon

Blanked Modulator PWR. Mon.
+3V. Power Supply A
+5V. Power Supply B
+5V. Power Supply C

+2C\. Powet Supply A
+20V. Power Supply B
+28YV. Power Supply A
+26Y. Power Supply B
-2CV. Power Supply A
~20V. Power Supply B

Channel Frequency Error
FM Prealarm Angle Error
FM Alarm Angle Error



L P

@ b

W e @ ~Nw

« b

VDN

Datz
PFE
CHMN
Powzr ESupplies
+3V
+12v
+13V
-3V
-12v
-13V
-20V
-4QY
SBM ERP
SID ERP

Up. Clr. Pulse
Xmtr. Puwr.
Frequency

Data
PFE
*CMN
Power Supplies
+SV
+12v
+13V
-5V
-12v
-15V
=20V
-40V
SBM ERP
S1D ERP

Rt. Clr. Pulse
Up. Clr. Pulce
Lt. Clr. Pulse
Xmtr. Puwr.
Fragusncy

=d Psrameters and Conversion Factors

L - —— " ————— — — — . ———— ——— ——— —— - — — — - ——— - — — A _—— — f— ———— ——— — — — — — — ——

lavation Equipment

~ Memory

Location
21466
2009

2012
2014
2015
200E
200F
2010
2011
2012
2190
204A
204B
204E
2189

2036-2038

+/
+/

S.
13.
16.
-5.

=13.
-16.
-21.

-44.

+

Actual
Limits
-. 15 deg.
-. 03 deg.

»
w

11.
14.
-4.
-11.
~14.
-18.
-35.

I9NOOUWO oW
Nowoouoo

-3 dB
-3 dB
/=20 Khz

Azimuth Equipment

Memary
Location

219A

+/
+/

+3.
+13.
+16.

-3.
-13.
-16.
-21.
=44,

Actual
Limits
=. 20 deg.
-. 03 deg.

+4.
+11.
+14.

-4,
-11.
-14.
-18.
-39.
-5 dB
-3 dB

d4NOOwBOoOOWw
guoouwuoow

-5 dB
-9 dB
-5 dB
-3 dB
=20 kHz

12

Data Scale
Factor

Unity LSB=.01 deg.
Unity LSB=.01 deg.
LSBE=. 0291 V.
1
. 6677
. 3333

. 6677
. 3333
. 24938
. 1992
GO/NOGO
1=NQGO

. 001041833 LSE=1 Hz.

Data Scale
Factor
Unity LSB=.01 deg.
Unity LSB=.01 deg.
LSB=. 0391 V.
1
. 68677
. 3333

. 6677
. 3333
. 24938
. 1992
GO/NOGO
1=NOGO

. 001041833 LSB=1 Hz.



Table #&6. Data

Washington

Error July Aug. Sep. Oct. Nov.

# 1921 1981 1921 1981 1981
1 ) 4 12
a 9
3 1 1
# Oof 41 22 41 41 36
Collections

. — — —— — — . W O M - - S — i S S Y — —

Ccllection Errors

Eilevation Site

Dec. Jan. Feb. Mar. Apr. May June
1981 1982 1982 1762 1982 1982 1982 Total

S s — . - " e e T — i, G " g S iy . A ——— o ——— — — ——— S — -

1 2 S 16 7 & &9
1 4 1 2 1) 23
2 8 12

13 3 7 14 7 3 sa
2 18 9 8 13 14 10 94
2 S 6 3 11 41

levation Site

S 15 1 1 1 1 26

42 38 24 44 42 38 43 316

Azimuth Site

1 4 2 4 1
2 4 8 6 12
3 2 2 10
# of = 42 36 =28 31 12
Zcllections
Clarksburg
3 2
# aof : 35
Collecticgns
Clarksburg
3 1
# of a4

Collections

ite dcas not respond
ite does not connect

nme
* or B

11 13 3 28

40 38 34 43 43 37 43 312

n site connects. MRP sends "REPEAT REGQUEST" ma2ssage

t0o any requests

13



e e o - —

The following is a sample of the man/machina communications be~
vws2en the ussr and the PDP-11/34 data collection software. The cen-
tm3l procszzscrs oparating system prompt is 3 "." and the data coll-
zction pragrams prompt is a "T". The name of the program used to
colliect the data is "MLE". All user input is underlined. Refer to
Tarla #1 for 3 description of the data collection functions.

The sarple trun in this 2xampls was taken in the afternoon
or July &, 1982, Each data file is designated in the following
manner:

S MM DD T.M YY
where
S = Site Code W = Washington
P = Philadelphia
C = Clarksburg

MM = 2-digit representation of the month ex: 07 -> July

DD = 2-digit representation of the day

T = Time~-of-Day ex: A -2 A M P ->P. M

YY = 2-¢igit representation of the year ex: 52 -> 1982

\
for 2xample: WO704A. MB2 would be the file name tfor the elevation

site data taken on the morning of July 6, 1982.

{Ncte: At the time of this sample run, a problem with the Washington
sites was disccvered. A checksum arror was being detected when one of
the parameters was transmitted. This evrror led to cne request for para-
metsr #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 files have the time-

of data aftar the site code.)



QUTFUT RT-11 FILE NAME, MAX. 10 CHARS., XXXXXX. XXX
WOITGSFE . M2 ’

SITE # =

R

SITE REQUEST # 99
?J

.T E

QUTPUT RT-11 FILE NAME, MAX. 10 CHARS. , XXXXXX. XXX
W20704. m82

SITE # = }

R
SITE REQUEST # 41

-q
?d

OUTPUT RT-11 FILE NAME, MAX. 10 CHARS., XXXXXX. XXX
WPO70&. MO2D .

7D

SITE # = 2

)

SITE REGQUEST = 99

?J

-? f
QUTPUT RT-11 FILE NAME,MAX. 10 CHARS. ., XXXXXX. XXX

2D
SITE # = 2

.?. &
SITE REQUEST # 41

)
U" ]

J
1C

A-2



QUTEUT RT-11 FILE NAME, MAX. 10 ZHARS. , XXXXXX. XXX
PATS

OTSEF ME2

?g
SITE % = 3

-

*4RMMS Terminal On. C7/C&/E82/7187 12:33: 44

7R

SITE REGUEST # INT
?

#2DONE

2R
SITE REUGEST # MON

i

wm-

TE REGUEST # ##MSG. HAVE A NICE DAY

)

- ##+ DELIVERED
7Q

?J



°E
QUTRPUT RT

COTZAF M2T
Lo 2aF Mmed

11 FILE NAME, MAX

J |

REJUVEST # x

REGUEST # 1

10

CHARS

» XXXXXX. XXX



contains

and

3am

i

2

tative samples
he parameter ol



WEQOO7-HAY~-3215:35:27
WEQ207-MAY- 3215235327
WEO0307-nAY-3215335:27
WEDQ407-nAY-8215135327
WEO707-MAY-8215:35:34
WEO0BO7-HAY-8215835:34
WEN907-HAY-8215:35134
WE1007-HAY-8215:35:34
WE1107-MA(-8215:35:38
WE1207-HAY-8215:35:38
WE1407-HAY-8215135:38
WE14607-HAY-8215135:41
WE1807-HAY-8215:35{41
WE1907-HAY-8215:335:41
WE2107-AAY-8215:35341
WE2207-HAY-8215:35:45
WE2307-1MAY-8215:35:45
WE2707-HAY-8215:35145
WE2807-HAY-8215:35145
WE2907-MAY-8215135149
WE3007-HAY-8215:135:49
WE3107-HAY-8215:35:49
WE3207-HAY-8215335:49
WE3307-HAY-8215:35:53
WE3407-MAY-8215:35:53
WE3S07-HAY-8215235:53
WE3S07-HAY-82152135:53
WE3707-HAY-8215:35:57
WE3B07~-MAY-8215135:157
WE3907-HAY-8215:35:58
WE4007-HAY-8215:35:58
WE4107-MAY-3215:346:01

1-9

127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127

1533:07
1533:07
1533307

*1533:07

1533:07
1533:07
1533:07
153307
1533:07
1533:07
1533307
1533:07
1533:07
1533:07
1533:07
1533:07
1533:07
1533:07
1533107
1533307
1533:07
1533307
1533307
1533:07
1533807
1533:07
1533:07
1533:07
1533:07
1533:07
1533:07
1533:07

OFER
OFER
OFER
OFER
OFER
OFER
OFER
OFER
OFER

OFER

OFER
OFER
OFER
OFER
OFER
OFER
OFER
OFER
QFER
OFER
OPER
OFER
OFER
OPER
OFER
OFER
OFER
OFER
OFER
OFER
OFER
OFER

000
000
000
000
000
000
000
000
000
000
000
000
009
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000

000
000
000
000
000
000
000
000
000
000
000
000
004
009
000
000
090
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000

+0.312
+ 0.2
- 0.3
- 003
GO
Oo

GO
Go
GO
GO
GO
- 0.5
+ 0.0
GO0
Go
6o

GO

GO0
+4.91
-39.6
+23.9
+4.946
+14.9
-14,7
+19.8
+4.91
+4.85
+15.0
-15.0

-0.071
- 3.0
- 3.0
- 3.0

100.
- 10.

1
[S R

- 10,

+4.75
-315.0
+20.0
+4.75
+14.3
-14-3
+19.0
+4.75
+4.75
+14.3
—1‘107

+0.071

+ 10.

t+ 50.
+ 50.

+5.25
-4510
+28.0
+5.25
+15.8
-15.8
+21.0
+5.25
+35.25
+15.8
-15.3

EEAM ACCURACY

BEAM ERF

IDENT ERFP

SLS, UFFER ERF
PREANBLE

SYSTEA TIMING
FREQUENCY

ANTENNA SWITCH

SCAN HOD

SCAN CONT

HONITOR TIWING

BASIC DATA 2

FUR QUT, TUTA

FUR OUT, EXCTR

SYNC SIGNAL PRESENCE
PHASE #O0D

AM. HOD

TEHMP ELECTRONICS
TEHF ANTENNA

DATA LINK

LOCAL CONTROL PANEL
ANTENNA +5 VOLTS
ANTENNA -40 VOLTS
ANTENNA +24 VOLTS
ELECTRONICS +5 VOLTS
ELECTRONICS +15 VOLTS
ELECTRONICS -15 vOLITS
ELECTRONICS +20 VOLTS
MONITOR +S5 VOLTS (1)
MONITOR +5 vOLTS (2)
HONITOR +15 VOLTS
HONITOR -15 VOLTS




¢-8

WAOVO7-MAY-6215139:34
WA0207-HAY-8215:39:39
WA0307-MAY-B215:39:39
WAGSO7-HAY-B8215:39:39
WAQS07-HAY-8215239:39
WAO707-HAY-8215:39:43
WAOP07-HAY-8215:39:43
WA1007-HAT-8215139:43
WA1107-HAY-3215:39:44
WA1207-HAY-8215:39:47
WA1307-HAY-8215:39: 48
WA1407-HAY-8215:39:48
WA1507-#AY-~-B215:39:48
WA1707-HAY-8215:139:52
WA1367-fAY-8215:39:52
WA1707-HAY-8215:39:52
WA2007-HAY-821583915S5
WA2207-HAY-8215139:55
WA2307-MAT-8215139:55
WA2707-MAY-8215139:155
WA2807-HAY-8215:39159
WAP07-HAY-B215839:59
WA3007~-MAY-B8215:39159
WA3107-HAY-8215139159
WA3207-HAY-8215140103
WA3307-HAY-8215140803
WA3407-MAY-8215140303
WA3S507-HAr~8215240:03
WA3407-HAY-B8215:40107
WA3707-HAY-8215:40:07
WA3807-HAYT-B8215240:07
WA3IYO7-HAY-8215:40:07
WA4907-MAT-3215:40111
WA4i07-HAY-3215:40:11

127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127

1537:39
1537139
1537:39
1537:39
1537:39
1537339
1537139
1537839
1537:39
1537:39
1537:39
1537139
1537:39
1537:39
1537:39
1537139
1537139
1537:39
1537139
1537839
1537139
1537839
1537139
1537139
1537:39
1537339
1537339
1537139
1537139
1537139
1537239
1537:39
1537339
1537:39

ON

ON
oN
ON
ON
ON
ON
ON
ON

ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON

ON
ON
ON
ON
ON
ON
ON

OFER
OFER
OFER
OFER
OFER
OFER
OFER
OFER
OFER
OPER
OFER
OFER
OFER
OFER
OFER
OFER
OPER
OFER
OFER
OFER
OFER
OFER
OFPER
OFPER
OFER
OFER
OFER
OFER
OFER
OFER
OFER
OFER
OFER
OFER

063
005
005

005

005
005
005
005
005
005
005
005
005
005
005
005
005
003
005
005
005
005
00%
005
005
005
005
005
005
005
005
005
0035
005

000 -0.016
000 + 0.5
000 - 0.6
000 - 0.7
000 - 0.9
000 GO
000 + 6.
000 GO
000 GO
000 GO
000 GO
000 GO
000 GO
000 GO
000 - 0.5
000 - 1.5
000 GO
000 Go
000 GO
000 + 23,
000 + 31.
000 GO
000 GO
000 +4.91
000 -40.4
000 +24.5
000 +5.01
000 +15.0
000 -14.9
000 +20.0
000 +4.91
000 +5.01
000 +15.0
000 -15.0

-0.130 +490.130

- 3.0
- 3-0
- 3.0

3.0

- 10,

- 100
- 10,

+4.75

-=35.0

+20.0
+4.75
+14.3
-14.3
+19.0
+4.75
+4.75
+14.7
-14.7

+ 10.

+ S50.
+ 50,

+5.25
-45.0
+28.0
+5.25
+15.8
-15.8
+21.0
+5.25
+5.25
t15.3
-15.3

~9.01t4 BEAH ACCURACTY

+ 0.5
~ 0.6
-~ 0.7
- 0.9
GO
+ 6.
GO
GO
GO
GO
GO
GO
NUOGO
- 0.5
~ 1,5
GO
GO
GO
+ 23,
+ 31.
GO
GO
+1.71
-30.4
+24.5
+5.01
+15.0
-14.9
+20.0
+4.91
+5.06
+15.0
-15.0

BEAM ERF

IDENT ERF

SLS LEFT ERFP

SLS RIGHT ERFP
PREAMBLE

FREQUENCY

ANTENNA SWITCH

SCAN MOD

SCAN CONT

DHE REFPLY

MONLTOR TIMING

BASIC DATA 1

AUX DATA

PUR OUT TWTA

PUF. OUT EXCTR

DATA INPUT

FPHASE HOD

AN HOD

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 4S5 VOLTS (1)
MONITOR +5 vOLTS (2)
MONITOR +1S5 VOLTS
MONITOR -1S VOLTS
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FAOOBO7-aFF-B215:50:0309715:51 R0NORMARAINT
FEOOBOZ-AFR-8215150:1009715:51:45SHUTL

FAOO
FEOO
FAO1
FEOL
FAQ2
FEO2
FAO4
FEO4
FAOS
FEOS
FAOS
FEOS
FAO7
FAOB
FAO9
FA10
FAL1l
FA12
FA13
FAl4
FE14
FAl1S
FE1S
FAl6
FE16
FAl17
FE17
FAl8
FE18B
FA19
FE1?
FA20
FE20
FA21
FE21
FA22

FE22
FA23
FA24
Fa25
FA24
Fa27
FAR28

.FA29

FA30
FE30
FA31
+E31
Fa32
FE32
FA33
FE33
FA34
FE34
FA3S

FAR36
fE36
FA37
FE3?7

07-AFR-B215153129097152 525 20NORMARAINT
O7-AFR-8215153:2909715:52:20SHUTD
07-AFK-8215 2309715521 20N0RMAMATINT
67-AFR-8215 ZII§215152120SHUTH
07-AFR-BZ15 2209715052 20N0RMANAINT
O07-AFR-B213515213109215:522208HUTH
C7-AFR-E215153:137057151521 20N0RMANAINT
07-APR—8715:5 27209715:52:208HUTH
07-AFR-B21515 &709714:52:70N0RHAHAINT
07—APR—8215:5333709715:52:"05HUTD
07-AFR-821515314109715:52 20N0RMAMAINT
07-AFR-821515314109715:52120SHUTD
07-AFR-B21515314109715:523 20NORMRAMAINT
07-AFR-B8215153:410%715:3523 20H0RHAMAINT
07-AFR-8215153:45097153525 20NORHAHAINT
07-AFR-821515324509715:52: 20NORMAMAINT
07-AFR-B82151531 45097153528 20NORMANAINT
07-AFK-821515334809715:52: 20HORMANAINT
07-AFR-821515314809715:5220NORMAHAINT
07-AFR-821515314809715:52520NORMANAINT
07-AFR-8215153:14809715:52120SHUTD
07-AFR-8215153$5209715852: 20NORRANAINT
07-AFR~-B8215:53:52097152152:20SHUTD
07-AFR-B8215153215209215:523 20NORMANAINT
07-AFR-8215353:5309715:52:20SHUTD
07-AFR-B213515315609715:523 20NORMANAINT
07-AFR~-82153153:5609715:52120SHUTD
07-AFR-B215153:5709715152: 20NORHAMAINT
07-AFR-8215153:5709715:52120SHUTD
07-AFR-8215315410109715:52: 20NORMAMAINT
07-AFR-821515410109715:52:205HUTD
07-AFR-821515430109715:52: 20NORMAMAINT
07-AFR-821515410109715:52:20SHUTD
07-AFR-8215154105097151521 20NORMAMAINT
07-AFR-8215:54:{0509715152120SHUTD
07-AFR-821515410509715252: 20NORMAMAINT
07-AFR-8215:5410509715:52:20SHUTD
07-AFR-8215:54:0909715:52: 20NORHAMAINT
07-AFR-821515410909715:52: 20NORMAMAINT
07-AFR-8215:54:090971523522 20H0RMANAINT
07-AFR-8215:5410909715: 52 20NORMAMAINT
07-AFR-8215:5411309715: 521 20NORMANAINT
07-AFR-8215154:1309715:521 20H0RMANAINT
07-AFR-8215:15411309715:52 20NORMANAINT
07-AFR-B215154113097151521 20NORNAMAINT
07-AFR-821535411709715152: 20SHUTD
07-AFR-8215:5431709715: 52 20NOFHANAINT
07-AFR-8215{54:1709715152: 20SHUTD
07-AFPR-8215:5432009715352: 2000RMAMAINT
07-APR-B215:154312009715:521 20SHUTD
07-AFR-8215{5412009715: 52 20H0RMAMAINT
07-AFR-8215154:2009715:52220SHUTD
07-AFR-8215:54:2409715:52: 20NORNANAINT
07-AFR-8215:5412409715:52:205KHUTD
07-AFR-8215:5412409715:52: 20NORHANAINT
C7-AFR-E215:5412509715:52 20N0FHAMAINT
07-AFR-82. 5154128097151 52:20SHUTD
07-AFR-B2.5:5410809715:52 20N0KNANATINT
07-AFR-8235315432909715152120SHUTD

~
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04707 /82ANALOG MULTIFLEY COMFARATO 001
GA’07/82ANALOG MU TIFLE> COMFARATO 001
EXCITER FOWEF MONITOR
EXCITEF FOWER MONITOR

HODULATOR FOWER MONITOR

MOD'UL ATOR
0-18¢ FLUER LIFFERENCE
&0 FOUER LIFFEFENCE
SCAN ANTENNA FUWli FOUER
SCAN ANTENWA FWD FOWER
ANT FORWARD FOWER

ANT FORWARD FOWER

ANT FUWLW/REV FWR DIFF.
ANT FWD/'REV  FUWR DIFF.
CL ANTENNA FUD

0/3

in
b
I
In
RT
RT
LY
LY
LT
HAC

EFF RADIATED
EFF RADIATEDR
EFF RADIATER
EFF RADIATED

FOWER HONITOR

FOWER
CL FWDh/REV FOUER
CL ANTENNA FUWD FOUWEK

LIFF.

CL FWL/REV FOWER DIFF.
CL/5LS FUWlt FOWER ItIFF.
K SLS ANT FuWD
BACK SLS FWI/REV FUR DIFF
SINGLE FOINT HON
SINGLE FOINT MON

DATA ACQ REFERENCE
DATA ACQ REFERENCE
DIATA ACO REFERENCE
DATA ACQ REFERENCE
DaATA ACQ REFERENCE
DATA ACQ REFERENCE

ELA
EBLA
ELA

FOWER

F

OWER

FOWER

FUR TO SCAN
FUR TO SCAN
FWR FRO SCAN
FWR FRO SCAN

VoL T
voLT
voLT
VoLT
VoLT
voLT

3
3
9?2
L 4
1
1

NKED SCAN FUD FOWER MON
NKED SCAN FWD FOWER MON
FUnl FOWER MON.

NKED ID

BLANKED ID

ELA
ELA
ELA
EBLA
EBLA
BlLA

NKED 1D
NKED 1D
NRED RT
NRED RT
NKRED LT
NKRED LT

ELANKED EK

L&
ELA

ELA

ELA

. 450
* 15V
s
15¢

15V

15V

NKED EK
NKED LT

FOWER
FOWER
FOWER
FOWER
FOWER
FOWER

120V FOUWER

120
120
128
128

V FOUEKR
V FOUER
V FOUEKR
V FOWER

128V FOWER

+28

V FOWER

FWDL POWER MON,
REV FOWER MON.
REV FOWER MON.
CL FWDh FWR MON
CL REV FUR MON
FWR MON
CL REV FUR MON
SLS FWD FWR MON
SLS REV FWR MON
SLS REV FWR MON
NKED' MONULATOR FWR MON
NKED' MODULATOR FUR HON

CL FuwD

SUFFLY
SUFPLY
SUPFLY
SUFPLY
SUFFLY
SUFFLY
SUFPLY
SUFFLY
SUFFLY
SUFPLY
SUFFLY
SUFFLY
SUFFLY

oOw WD P>

YTYDPDTDD

001
001
001
001
001
001
01
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
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07-AFR-82153154:290971515212
07-AFR-8215:54:3309715:521 205HUTD
07-AFK-8215:54:3309715152 20NOFHAAAINT
07-AFR-8215:54:3309715:528 20H0KHARAINT

07-APR-8215:54:3309715:52820SHUTD
07-AFR-8215:54:3709715:522 20H0FRHANAINT
07-APR~8215154:3709715:521205HUTD
07-AFR-821515413709715:521 20NORHAHATINT
07-APR-8215154:3709715:52:20SHUTD

OMNORHAHMAINT

F -20.44
P -20.58
P -17.92
P -1308

P 3514

P0.00454
P0.00454
P0.01042
PO.01172

10547
10547
0.05729
0,04422
0.08724
0.05579

10547
10547
0.05729
0.04427
0.08724
0.,05599

-20V FOWER SUFFLY A

-20V FOUER SUFFLY A
-20V POLER SUFfLY B
CHANNEL FREQUENCY ERFOGR
CHAMNEL FREQUENCY ERROR
FH PREALARA ANGLE ERROR
FH PREALARH ANGLE ERROR
FH ALARM ANGLE ERROR
FH ALARM ANGLE ERROFR

001
001
601
001
001
00t
001
001
001
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CEH

07-AFR~-82131548:43ELEYATION STATIONG213110100801106060C030) ACG11101011

TEF  07-AFR-B215:5A143FFE + .00 13
CEF  07-AF8-B215:54843CHN .09 13
CEF 07-4FR-B8215:T76148OUTLIER 4
CEP Q97-AFR-8215:560330FSK FHASE 0 10
CEF 07-nFR-B215:106152FREQ 5258827 10
CED O07-AFR-8213:56:52DFPSK.PUR G
CED O07-AFR-8215:1546:152T1X.FUR 1]

«.CED 07-AFR-BJR15:15615SDFSK.CR.CK G
CED 07-AFR-8215:4L615%5.B.FUR G
CED 07-AFR-8J135:5AI55B3U.CK G-
CED O07-AFR-8215:561555.b.FN,.SLL G
SED O07-AFR-8215:156135VUF SLS FUR G
CED OQ7-AFR-B8215:156157435VIC G
CED Q7-aAFR-3215:58:157+12V0C ] .
CED 07-AFR-32135338:359+13VIC 1]
"CEL  07-AFR-8215:57103-12V0C G
CED 07-AFR-82135357303-5VDC (¢}
CED 07-AFR-82135:57:03-15vEC G
CER 07-AFR-82135:57:03-20vNC G
CED 07-AFR-8215157107~-40ViC G
CEFL O07-AFR-8215:57107NORNL. CN -
CEFL 07~-AFR-8215:57107AUTO.SHON OFF
CEFL 07-AFR-8213:57:107AUTO.SHDN,.OVRDOFF
CEFL 07-AFR~8I15:57311DFSK.CD OFF
CEFL 07-AFR-BI135:5711DPSK.FUR OFF
CEFL 07-AFR-B215:5711FREQ OFF
CEFL 07-AFK~8215157111SBFUR OFF
CEFL 07-AFR-8215157 1 15ANGCD OFF
CEFL 07-aFR-8215:57313STNC OFF
CELL 07-AFR-8215:57315TRANS OFF
CELL 07-AFR-8215:57115ANT.SY OFF

* CELL 07-AFR-~8215:57:19CONTROL OFF

. CELL 07-AFR-~8215:5715FHASERS ofFF
ZELL 07-AFR-~8215:157319D.C.FUR OFF
“ELL 07-AFR-8215:57:120k5U OFF
CELL 97-AFPR~8215:5/7123FLINION OFF
CELL 07-AFR-8215157 23 INTHON OFF
CE 107-AFR-9215:58:29FFE (DEG.) 0.00000
CE 207-AFR-8215:568:3:CHN (DEG.) 0.00009
CE 307-AFR~-3215:58:33+5Y $5.20030
CE 307-APR~3215:53:34+12V 12.06174
CE SO7-AFR-~38215138:34+15V 13.502436
CE &07-AFR-8215:58:37-5V -3.18120
CE 707-AFR~3215:53:37-12V ~12.17504
CE B8O07-~AFR~-821%5:33:137-15V -15.480246
CE 907-AFR-8C15:S38137-20V -20.2257%
CE 1007-~FR~-3015:23:41-30Y -40.53102
ZE 1197-AFS~321C:230313%0 ERF (DI GO
CE 1207~AFR-R2135:73:3:457D ERFP (DE) NOGO
CE 1307-AFR-B215IT313LUFFER CLR FULSE (DER) NOGQ
CE 1307-AFR~-g215:Y3:4:aTR FUR (UB) NOGO
CE 1507~APR-3215:53<{FREQUENCY (HD) $172.0018

©CO0O0OCO

-00 150
-0. 030
S.500
13,000
16.000
-5.%99
-13.009
-14.6000
=21.799
-3, 890
=GO
E-TEGAN
=35:¢CI0
=3.C00

=200,

0.150
0.030
4.560
11.000
14,009
-4.500
_11-000
~-14.000
-18.500
-35.,700
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110502119090011009010

o rmana


https://07-APR-B:t5l57111DPSK.CD
https://SSDPSK,CO.CK

9-9

CAard 07-AFR-8218199126MCKB AZ 00101199G1501111510012G0 00011101010100C10111000015100020

CAF  07-AFR-92146:100:24FFE + .03 13 0 .
CrF  07-AFR-B2156:00:30CHN .00 13 0

CAF  07-AFR-82146:00:300UTLIER 4 0o

CAP 07-AFR~8216:00:300FEK FHASE 0 10 ¢

Ca 07-AFR-8216:00:33FREQ 5268333 10 0

CAL  07-AFR-~3218:00:330FSK.FUR G

CARD 07-AFR-8214:00:34TX.FWR G

CAD,_ 07-AFR-8216:00:34DFSK.CD.CK G

CAD  07-AFR-8216:00:38R.CLR.FUR G

Cr 07-AFR~8216:001335.8.FUR G

CAll  07-AFR-~8216:00:38HSU.CK G

CAlr 07-AFR~8216100:38S.B.FNK.SLL G

Calb 07-AFR-~8216100142L.CLR.FUR G

CAD O7-AFR-8116100:42+5VIC G

CAD 07-AFR~8215:00:42412VDC G

CAll 07-APR-8214:00:42+15V0C G

CAD 07-AFR-8216:008446-12VIC G

CAD  07-AFR~8214:00:46-5V0C G

CAD 07-AFR~8216:00:356-15V0C G

CAD 07-AFR-8214:00:44-20VIC G

CALI 07-AFPR-8216:00:80-40VDC G

CAFL 07-AFR-8216:00:SONORML ON

CAFL 07-AFR-32146:00:50AUTOQ,.SHDN OFF

CAFL 07-AFR~8216:00:50AUTO.SHDN.OVRNOFF

CAFL 07-AFR-82156:00:354DFSK.CD OFF

CAFL G7-AFR-8218:00:54DFSK.FUR OFF '

CAFL 07-4FR-B216:00:34FREQ OFF

CAFL 07-AFR-8216100:54SBFUR OFF

CAFL 07-AFPR-8216300:58ANGCD OFF

CAalLL 07-AFR-8218:00:S8TRANS OFF

CALL 07-AFR-8216:00:S6ANT.SW OFF

CRLL 07-AFR-8C156:00:S8CONTROL OFF

CALL 07-AFR-3215:01:02FHASERS OFF

CALL 07-APR-8214:011020.C.FWR OFF

CALL 07-AFR-3215!101:02UFS OFF

CALL 07-AFR-8215101:02FLDMON OFF

CALL 07-AFR-8216:01:CSINTMON OFF

CA 107-AFR-3215:02324FFE (DEG,) 0.03000 -0.200 0.200
WA Z07-AFR-8216:102:24CHMN (DEG.) , 0.00000 ~0.030 0.030
CA  327-AFR-3215:02:27+SV 1.80530 330 4,590
CA  J307-AFK-B216:102:127412V . 11.30075 13.600  11.000
CA  SIT-AFR-32146102:27+415V 14.42934 184.000 14,000
CR 3072-aFF-3216302127-SV -4.94570 ~G.SC0 =-3.500
CA 707-AFR-5316:02:131-12V -11.53496 -13.0010 -11.000
CA SO7-aFR-82:16102131-15V -14.42934 =13.%97 -54,000
CR  ?27-AF8-3215:02131-20V ~-19.28503 -21.77) -i8.859¢
CA 1027-AFR-3215302:31-40V ~38.58817 -342,.50¢ -35.9600
CA 1107-AFR-3212102135384 ERF 2DB) Go =S.770

CA 1ZD7-aFR-2215102139310 eRF (DB NOGUO .

i
L LIt A IR N
(-]

CA 1307-AFR-8215:02:35RGHT CLR FULSE (DEB) NOGO
TA 1407~AFR-3216:32!3SUFFER CLR PULSE (DE) NCGO

CA 1CO7-aFR-3214:102139LFT CLR FULSE (DE) NOGO ~T.C00
CA 1537-AFR-8215:02:39XHTR FUR (DE) GO =3.950%
CA 1707-AFR-E2146:22137FRERUENCY (HZ) 1.3332 -2uQ0Y, 26650,
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t5TAN ELEJANFLOY SITE BATA RETIANED AND PIOCESSFO 37 THE
[ TOR NATE 148 4dN{TOR T{ME 1SV4327? FAA TECHYLICAL CEMTER
TENT I aAnY i 9PEQq h TTTTTTTTACLAYIT LIV ANTRPORTLHILTORLDS T T T
N WELDER DATE CAL, TT4E £ oL, MEANTNEAS PR WO ULSTTT T BREV T UEARTREAS
) IEAN AFCUIACY 29 ~tay-12 19:34%:22 +0,712 -Q.,7%71 +1.97 0,012
) TEAT €17 29 -HAv-32 15:38:22 + 0.2 S P e D P}
y___InFyT €3p 2R =nAY-12 19:%9:22 - 0,4 - 3.3 . - 0,4
. 3LS, UPPEA £RE EEEL YT 2L P A 15718328 - 0,2 O P I T TSy T T
4 OQFAYALE 29 -vaAY-Q? 1§10 60 ‘ GO
A" SESTEN T(Nivh PERRITEEY 13331723 . L Jul _ R
) FREQUEYCY 2R -4ay-1? 15:19:29 - &, - 13, t 1), - 5,
) ANTETIA SALTCH IRAAT-03 15z 8A; 12 %0 ’ 50 T
) SCAYN wnp 28-4av-9y 15: 88; 1% Y G0
3 SCan conf TI-Wav-2a2 ILSREER B! [} T ey —
4 MOMITIR TIMING 2R-4av-32 15:3R: 34 GO G0
y AASIC DArA 2 28 -aar-37 . 15:39:36 6o 60
] Pun 0T, TWTA 2R-MaAY-82 - 15338336 +0.) - 2,) + J.0
) PYR QUT, ECCTQ FEREYYREY] 15:38: 36 + ) - 3.3 + 3.0
I SYME SIGNMAL PRESENCE 29 -4AY=-12 15:53:40 GO GO
i PHASE “00 : Ji-mav-42 13:39:¢0 6o 60 "
§ 44 400 2R ~-MAY-2) 15:38:40 G0 ’ GO
T ree ELECTOINTCS 28 -way-a3 T5:58:40 v 30, - 10, sy, +300 T
} TEY® ANTENNA 29-May-32 15:383¢48 e 27, - 10, + 57, t 27,
7 DATA LIAK IR-1a¥=A2 15:38:44 60 T G0 )
) LOCAL COMTRIL PANEL 29 -MAY~12 15:38:44 G0 GO
CITENNA +5 vOLTS ) 2R -MAY-§2 15 3RTLT W] 75 A Y| -
4 ANTFHIMA =4 VOLTS ' 29~-414y-92 15:318:49 . =-319,8 -35.) ~45,9 ~37.4
VT ANTENN *2L GoLTS T oR-wAY-A7 15:38;:¢49 v2y.% +20.93 v3nT Y5 -
‘ ELECTRONICS »5 vrLTS 29-av=p? 15:3R 4R +4,91 €625 +5.28 4,91
. ELECTRONICS +15 voLTrs 28 -HAY-32 15:58:48 *e,9 1ol +1578 +130 I
) ELECTRAINICS ~-15 voOLTS 29-way-92 15:358:52 -14.7 -14,3% -15.,8 -14.9
TTTELeCTRANICS +20 voLTs LT Y TR ¥ 15:%3:57 ¥19.3 193 3805 B 'S D
MINETOR ¢S YOLTS (V) 29-2av-a2 15:38:92 *4L_BS 8,75 +5.25 +,91
MANTTOR $8 GOLTS (2) T§TNAY-RD (EEELERT] PR} VLIS ¥5.5% 10 { S
) ANNETI0 +15 YALTS 29 -4ar-2p 15:38:956 +15,0 14,3 +15,8 +15.0
ADNITOR =15 wALTS 2R-NAv-42 15:%9:56 =15.0 -ie.? ) -ie3 -1y

|



https://1"i:11l:t.ll
https://28-!'t�Y-.1Z
https://J'l:t.IJ

1

WASHINGTON AZ[™UTH SITE
—~——MONLIOR IALE 146 QNI TOR TIME 15%2:50

OATS RECORDZD AMD PROCESSED 87 THE

FAA_TECHYICAL CEVTER

SYSTEM IS 0% AMD [n OPE® ATUANTIC CITY ATRPORT,N.), 08205
LTEM HEANER ALTE CNL, TIME COL, MEAN/VEAS Lov LIwIT HIGH LIvIT PREV. MEANJMEAS ~
I REAM ALLCHRALY 79 -147=83 1826252 =0.03%6 -N0,131 #3,1%) -0.,036
{ 2 AEAY ERD 29 -way-82 15541 :5¢ + 0,7 - 3. 3.7
3 1NEMT. ERD 2%-M4y-92 15261:5¢ = DA 1) e =.86
| 5 €L¢ LFE[ ERD 29-4ay-82 15:61:5¢ - 0,7 3.) 0.7
A SIS _RIGHI_E°FP 39-43v-42 15251358 - 0.1 o= 5.3 N - 2.7 .
7 PREA 4ALE 29-1av-82 15241359 1)) G0
2 E9SQUFCY. 20 -4ay=-22 15:4):5% roA, T | PSR S T P b e
19 ANTEMNA SWITCY 29=HaY=-R2 15:461:5R (] GO
1.1 SLAP_M2p 23-%ay-92 1§5:62;02 G0____ 1) )
12 SCAM COMT 29-%ay-92 15:42:02 Go 50
13 DME_RESLY 28 -May~9) 15:42:02 60 6y ___
14 MonETIoR TIMING 29 -MAY=-R2 15:42:02 6o GO
1S DASIC DATA 1 28 =May=-92 - 19262:05 60 60 _ N
17 AUX DATA 29-MAY-R? 15:42:04 GO GO
18___°48 0ul TYIA 29-Mav-a2 15:62:06 -0, - 2,3 - 9,3 .
19 PYR OUT EXCTR 29 -MAY=-P2 16:42:06 - 1.5 - 2.) - 1,5
20 NATA _[uRyT g8 -MAY=-82 15342310 () G0 _
22 PHASE 0D 2R -14Y-32 15:42:10 1) GO
‘ 28 +n 4o 28-May=92 15:62310 60 690 .
: 27 TEMP ELFCIROMICS 2R-MAY-9Q 15:42:10 + 19, - 10, + S). v 19,
- 29 TEMP_AGMfENNA 29-44Av-92 15542316 e, - 10. ¢ 51, ¢ 3.
29 DATA L [NK 29 -aAY=-132 19:462:14 GO , GO0
‘32 L0CaL £QuTOOL PANEL 2% -MAY-32 15:462:14 G0 50
31 AMTENMA +S VOLTS 29-%Ay-1 15242315 YT +. 75 +5.25 T
1) AMTEYYY -4 yALTS 29 -1ay-32 15:42:1R -40,¢ -35.2 -45.0 -6,
$3 AMTENNA #24 VILTS 23 -1AY-R2 15:42:19 +24.5 +0.) +23.] TRIOLSTT T
% ELECTRANICS 4% VALTS YR -nav-92 15:62:10 +5,01 46,75 +5.25 +5.01
35 ELECTAINECS #15 vaLTS 29 -MAY=9) 15:62:22 +15.) v16,3 +15,.3 L3 ) -
54 ELEGTSNNLAS =15 voLTS 19 -4ay-32 15:42:22 =16,7 14,8 -15.9 16,7
57 ELECIRANLCS 20 vaLTs 29 -4AY=R2 15:42:22 +20,0 +190.] 3.0 20007
ML MINLLNA S YOLTS (1) 2= py=R2 15:42:22 4. N *5,79 £5,25 6, N
37 SOHITSY 5 VOLTS () 19.pava2? 15:62:24 +5.01 +. .75 +5.257 +5.01
k3 wnpToe_ #15 YILTS 29-14y-32 15:62:25 +15.0 £16,7 +15.3 +15.0
X} MONLTOR =15 VOLTS 28-vay-32 15:62:24 -15.3 =107 3 5 775 S & 2 ¢

8-9
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1Tz H ot e TINE VALUE Llw LIVIT
z . TUT -G a-arar v g == -3
b £ AT TTOF 24342 7.1 L.
oS P IR ER TP ERETTE TTTeT 3 &t
L  SCt'. ANTENNE F Wl FOJEF -HEXY4 L4,.2 39,2
S— I T RIS F IR ARDPOVER 3 5-&xPp—E—0ETES Eaeaa ¥ G, T 3952 —_
o Ib &NY FuD/REV FPWR DIFF, J5-aPr-82 ¢C 2¢4¢ 2.t 9.5 ---
T4 STRoLE FUTRT "IN —PCWETF 2> e ¥ 8 (M0 St TET =T = 3 —
15 EFF RADIATED PWP TO SCAN J5-APR-82 CE:iz7?:4: £8:42 1142 21¢ -
It RA AT Rtk FRE— SR — AP R 5P —EET 3T Tl 523 % —— e e
17 DATA ACa REFERENWLE VOLT #3 J5-akh-52 0d:iv:l0 (B:1c0348 «.73 L.5¢€ Lo74
5 DS TR At REFERERCEVOLT #2355 s PrSt—te Rttt 3355 — 242 <
16 DATA Af2 RETERENCE VOLY KY DS-APR-P2 0B:27:5L (F32€:382 1.0¢ 1.39 1.0¢&
VR - [V YT % R e 3 e Arvan gl SEATUTIMS Bt R s -7 UM TR et S-S s aas oa g £555 45235
21 BLANKED 1D FWD PCWEP PON., JS-APR-E2 C8:27:58B C&:2€:42 6,02 -— 1.23
— P A AN R E T BV CW E T ON AR PO 2R S e 2T £33 Ca3l
3O ALAMKED MODULATOR PWR MON  35-APF=-R2 (0R:2F:10 GR:26:42 c.0d .- 2.0)
35— F LRtk ST R 2L h P — o e TR R m aan £334
32 +5v POWER SuPPLY B J5-4APF~ 82 (‘S 28:14 (Cf:2e:t2 5,43 --- -
¥ ST FovtR-sSUPFTY ¢ G p e f PSR — T Pe e bz ® -
3¢  +20V POWER SUPPLY A - 35-aPR-82 LP:28:1R OR;2e:s? 20,32 - -——-
3T + 25 PORER—SUSPLTA FE5~h P82 —HE 3822 —EEs 24D 3E-24&
37 +28v POWER SUPPLY B J5-aPR-B2 O0B:2R:2¢6 (QE:26:42 0,03 - -——
——— 2 TP LR E RS U Pt 35 PRS2 B SR R B2 26+2
40 CHENNEL FREQUENCY ERROR )5-APR-B2 08:28:30 DB:26:42 31516 10547 13547
R ] R EATART AN S TE—ERROR TP —E a2 30— 2w L5634% £ 8442F S22
42 FM ALARM ANGLE (PROP N5-aAPR-Ff2 0B:2%:34 DB8:26:42 0.20715 0.055%9 J.0559¢
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T tets zo., IR T T T N T
'-| E‘n-:"-’-FZ £ (A ST S
b dleziias) LA ooz e .
4 S1-28; .83 35,2 -
5 o 3tatifaei2 e 2 o e
& Fwl/REV F‘.\'F xr!. REES VIR .5 ---
+—RI—¢ TR £ 2imillafl 3¢.32 ===
8 RY CL FJB/REV Pcuf& L1FF, S1-efa-22 .5 -—-
[ B P TE S -IT SUS-SET.S SIS S, I IS & S S B ¥ - 3£,2 S
10, LT Co Fwb/REV FCaed DIFF., 3V-AFa=-3c Clilhscl £3i%10 15,3 .t -
+1 LT CLASLE S D FOUER—DIFE JletpRRaf2. (R IR; LT E§_!2:1{' 1.2 1.2 L _
12 BAL¥ SLS 2MT Fol POWER J1-APR-52 (9%:%€:43 QE:37:10 41,72 3F.6 -———
32—k S F SR EY—R LU S 4 e & INE S-S 33 LRI K s R SuPS 4] 22 2 s € -
14 SINGLE PCINT MOR PCWER cV-APR-82 OCt:3P:47 C(E337:10C 5.3 3 | -——-
3£ EFE RADIATED—PWR—I o B2 L NS -3 £2 DR IE 2 F Le;22:30 33322 24is —_——-
1¢ EFF RADIGTED PWF FRO SCAN J1-aAPF~R2 (DBR:3F:S52 n&:37:1¢C 1148 25% -
—— 3P AT AR REFET R EVOLET—$ 23— APR~ 52 8 284 82— Dh 4 32420 L 32 TR A 2
18 DATA AC3 REFERENCE VOLT #2 J1-AFR~-R2 06:35:5¢ DB:27:10 3.ct 1.62 1.7)
R A e R EF S e O A S AP =S — 2 T L Ly 2T 430 s 132 . N, T
20 BLANKED SCAM FuD POWER MON J1-APR-B2 (8:29:00 [PE:37:10 0.63 --- 1.23
2B ANKE DD NP I E RO~ APR- 82— B 1 20 DB 312 1T £v22 mam 1,22
22 BLANKED ID REV POWER MON, OJV-APR-B82 DOB:39:04 OF:37:10 0.00 -—— 0.3D
—— 23 B ANKEDRRF €L FWD PR MON—I VA FR—B2  DEs 204 54—FE 32— LB ——— w322
24 BLANKED RV CL REV PJR MON J1-APF-B2 05:39:08 CB8:37:10 0.02 --- 0.32
P —BrANKED—t Tt FH D PWR—HEN—3 AP F—32—E54 2336651+ 17230 H+62 323
.26 BLANKED LT CL REV PWwR MON J1-APR-B2 OR:39:08 O08:37:10 0.03 --- 0.32
27— B ANKER —BH—S5t5FWE—FPWR-—MEN-I~4PF—B2 8430433 — 65432930 4 323
26 BLANKED BK SLS REV PJR MON J1-APR-82 0B6:39:11 (8:37:1C 0.00 --- 0,32
—— 20 —RAANKED TSR EV PURMIN—I A FF~B8 L8+ 1543 —08132110 L4823 030
30 BLANKED MODULATOR PWR MON D1-APR-82 (QF:39:11 08:37:10 0.10 -~ 2.00
S5y PONER—SUPPLY— H—APR— A2 —FHs 15+ F e 3 16— 53¢
32 +5v POWER SUPPLY B J1-APK-82 0B:39:15 05:37:10 5.32 -——— -———
—— 33— A4S V—POWER—SUPREY—€ M=t P82 08130399 063137310 Setd = ——
34 420V POWER SUPPLY & Q1-APR-82 (CB:%0:20 CE:37:10 19,88 -—-- -——-
———3 5 — 42 PEAERSYBFL S e R et e e Y S A B R 2F 4L ———- e
36 +25V POJER SUPPLY A J1-APF-92 QOk:¥0:24 (CE:27:1C 2,70 - -
17 —+I8y PREYER-LYARL¥-3 3+—tAj~32 P20 422 (B4 224L i3 - —men
38 =~20V POWER SUPPLY A J1-AFP-82 D5:39:28 0P:37:10 -20.44 .- -———
—— 30 =20V RONER VAR B J1=20R~82 CTR:23:312 CP:37:10 =20 12 ==z PSP Y
L0 CHANNEL FREQUENCY ERROR S1-APR-52 OR:29:32 0B:37:10 -703 10547 13547
—_— PN BREALARAANGL - ERROR———— I =R B2 QR4 35332 L 8332510 2L £L253 n, 08220 ~n,95223 ,
L2 FM ALARM ANGLE ERROR 31-APR-P2 OB:30:3¢ DE:37:10 G.05208 G.CB872¢ 3.3872¢
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Tx . Pur g ¢
[N SR & 1 AKX [ + S, —_— —
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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. 
	2. 
	2. 
	To develop a data base on MLS reliability, maintainability, and ava i 1 ab i 1 i ty. 

	3. 
	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. 
	1. 
	1. 
	Communicate with the three MLS sites. 

	2. 
	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" 
	1 
	( 
	.
	.. . 
	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
	1 

	SYSTEM DESCRIPTION. 
	As shown in Figure 1, the MLS data collection system consists of three parts: 
	1. 
	1. 
	1. 
	The MLS RMMS Processor (MRP) 

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

	3. 
	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 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 s local memory. This data collection process is usually continuous, so current data is always available. If certa
	designed, interfaced, and programmed by the MLS manufacturer. The MRP 
	1 
	circuitry. The data are collected and stored in the MRP 
	1 

	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 sites telephone number is output to the modem in serial form. The modem generates the proper signals to call that site. 
	1 
	11
	11 

	2 
	.. ' . 
	Each MLS site has an assigned telephone number. When that number is dialed, the auto-answer modem at the MLS site answersthe 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 hang-up, thus releasing the connection. This will allow other processors or terminals to access the MRP at that
	11
	11 
	11
	11 

	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 
	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 1ines are monitored and indicated by LED's on the front panel of the modem. If the link between the two modems is completed, the carrier detect" LED is 1it 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 autodial modem hangs-up• When the link is established, the user types in the app
	11
	-
	11
	11 

	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. 
	3 
	. . 
	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 ENQ(Enquiry) follows the 
	11
	11 

	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 ETBis a binary checksum, which is the sum of ell 
	11
	11 

	the characters sent between the STXand the "ETBThis checksum is
	11
	11 
	11 

	• 
	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 MONfunction, and the "SSfunction. The "INTfunction requests a listing of all parameters that have been determined to be in an alarm condition since the last request. Included 
	11
	11 
	11 
	11 
	-

	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 MONfunction 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 
	11
	11 

	limits of that parameter (if applicable). The "SSfunction 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. 
	11 

	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 (=-) • This string will indicate the end of that function transmission. 
	11 
	11 

	CLARKSBURG AIRPORT MLS COMMUNICATIONS. 
	The MLS at CKB, like the MLS at DCA, has two MRP 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. 
	1 

	4 
	The Clarksburg MRP has two different levels of data transfer available. The first level is an output stream that begins automatically when the answersa 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 M
	auto-answer modem 
	11 
	11 
	1 
	1 

	11
	*
	11

	At the end of the first level transfer, the user types in a The MRP will
	• START AOOR -END AODRThe user then types in the
	respond with the message 
	11 
	11 

	• 
	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 at 300 baud. Figure 3 is a sample of the communications with the CKB MRP. This sample printout was obtained using a standard ASCII terminal and an acoustic coupler to provide the communications link. 
	SYSTEM PERFORMANCE 
	DATA COLLECTION. 
	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. 
	1. 
	1. 
	A processor error -an error caused by a problem in either the central processor or the MRP. 

	2. 
	2. 
	A communications error -an error caused by a problem with either one of the modems or the telephone line. 


	5 
	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 
	REPEAT REQUEST" message being sent by the MRP. This message·would be transmitted after the telco link was established and before any request was 
	11 

	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. 
	6 
	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. 
	1. 
	1. 
	The data collection system designed and implemented in this program accomplished its purpose. 

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

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

	4. 
	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. 
	1. 
	1. 
	A standard data and command transfer protocol be established for both the central processor and the MRP. 

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

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

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

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

	6. 
	6. 
	A standard set of parameters for data transfer be established for all MLS equipment. Any additional parameters which are deemed necessary for any indiv­ual site should be handled by a different central processor function. 
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	Washington 
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	1. Data Stream Us~.r Input: 09 
	1. Data Stream Us~.r Input: 09 
	using 
	first 
	format 

	LF LF LF 
	LF LF LF 
	DATE 001 TIME 2359CRLF SYSTEM IS ON AND IN OPERCRLFLF RESTRTS -TODAY 000 -YSTRDAY 999 09 * FREGUENCY MEAS = -10. KHZCRLFLF LIMS = 10. AND + 10. KHZCRLFLF PREV = + 10. KHZ 
	-

	CRLF CRLF CRLFLF 

	2. Data Stream using User Input: RC9ENG 
	2. Data Stream using User Input: RC9ENG 
	second 
	format 

	STX STX STX 
	STX STX STX 
	DATE 001 TIME 2359CRLFLF SYSTEM IS ON AND IN OPERCRLFLF RESTRTS -TODAY 000 -YSTRDAY 999 09 * FREQUENCY MEAS = -10. KHZCRLFLF LIMS = -10. AND + 10. KHZCRLFLF PREV = + 10. KHZ 
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	. . 
	F1iwre ~3. Sample Ccm~~n:cations with Clar~sburg MRP 
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	CF·sy, Pr-;;,SE DEG 0 10 0 FREG HZ 5266831 10 ·o 
	JFSV,. PWR 
	JFSV,. PWR 
	JFSV,. PWR 
	TX.PWR 
	DPSK. CD.CK 
	R.CLR.PWR 

	G 
	G 
	G 
	G 
	G 

	S. B. PWR 
	S. B. PWR 
	SSU.CK 
	S.B. PK.SLL 
	L. CLR.PirJR 

	r.•:t 
	r.•:t 
	G 
	G 
	G 

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

	G 
	G 
	G 
	G 
	G 
	G 
	G 
	G 
	G 
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	*START ADDR-STOP AOOR 
	* 
	7r 
	. . 
	Table #1. PD?-11/34 Data Collection Commands 
	Comm3nd 
	Comm3nd 
	Comm3nd 
	Message 
	to 

	Lette,.. 
	Lette,.. 
	Terminal 

	D 
	D 
	"Site 
	# 
	= " 

	E 
	E 
	None 

	F 
	F 
	"Output RT-11 

	TR
	File Name, 
	Max. 

	TR
	10 Chars. 
	XXXXX 

	TR
	X. XXX" 

	G 
	G 
	None 

	TR
	None 

	G 
	G 
	None 

	R 
	R 
	"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 n~me typed in by the user. 
	assigned 

	Outputs contents of printer buffer to 1ine printer. 
	Closes all ocen data files. Prevents any unwanted data from stor~d on that rile. 
	being 

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

	Re~uest data transfer code to be sent to the MRP. 
	8 
	. . 
	T~ble #2. ~~~hington MLS Measured Parameters 
	A::~uth 
	A::~uth 
	A::~uth 
	E~uipment 
	Elevation Equipment 

	TR
	Pa'l"ameter 
	Number 
	i=arameter 

	00 
	00 
	E~am 
	Accuracy 
	00 
	Beam 
	Accuracy 

	01 
	01 
	Test 
	Pulse 
	Accuracy 

	0.2 
	0.2 
	Eeam 
	ERP 
	02 
	Beam 
	ERP 

	03 
	03 
	Ident ERP 
	03 
	!dent ERP 

	TR
	04 
	SLS, 
	Upper 
	ERP 

	0~ 
	0~ 
	SLS L.eft 
	ERP 

	06 
	06 
	SLS 
	Right 
	ERP 

	07 
	07 
	F'l"aamble 
	07 
	Preamble 

	TR
	08 
	Sustem Timing 

	09 
	09 
	Freq,uency 
	09 
	rreq,uency 

	10 
	10 
	Antenna 
	Switch 
	10 
	A1'1tenna 
	Switch 

	11 
	11 
	Scan 
	Modulation 
	11 
	Scan 
	Modulation 

	12 
	12 
	Scan 
	Continuity 
	12 
	Scan 
	Continuity 

	13 
	13 
	Ot"'E 
	Rep 1y 

	14 
	14 
	Monitor 
	Timing 
	14 
	Monitor 
	Timing 

	15 
	15 
	Basic 
	Data 
	1 

	TR
	16 
	Small 
	Community 
	AZ 

	17 
	17 
	Aux. 
	Data 

	18 
	18 
	Power 
	Out 
	TWTA 
	19 
	Power 
	Out 
	TWTA 

	19 
	19 
	Power 
	Out 
	EXCTR 
	19 
	Power 
	Out 
	EXCTR 

	20 
	20 
	Data 
	Input 

	TR
	21 
	S~all 
	Community 
	EL 

	22 
	22 
	Phase 
	Modulation 
	22 
	Phase 
	Modulation 

	23 
	23 
	AM 
	11odulation 
	23 
	AM 
	Modulation 

	27 
	27 
	Temp. 
	Electronics 
	27 
	Temp. 
	Electronics 

	28 
	28 
	Temp. 
	Antenna 
	28 
	Temp. 
	Antenna 

	29 
	29 
	Data Link 
	29 
	Data 
	Link 

	30 
	30 
	Local 
	Control 
	Panel 
	30 
	Local 
	Control 
	Panel 

	31 
	31 
	Antenna +5 
	Volts 
	31 
	Antenna 
	+5 
	Volts 

	32 
	32 
	Antenna 
	-40 Volts 
	32 
	Antenna 
	-40 Volts 

	33 
	33 
	Antenna 
	+24 Volts 
	33 
	Antenna 
	+24 Volts 

	34 
	34 
	Electronics +5 
	Volts 
	34 
	Electronics +5 
	Volts 

	35 
	35 
	Electronics +15 
	Volts 
	35 
	Electronics +15 
	Volts 

	36 
	36 
	Electronics -15 Volts 
	36 
	Electronics -15 Volts 

	37 
	37 
	Electronics +20 
	Volts 
	37 
	Electronics +20 
	Volts 

	38 
	38 
	Monitor 
	+5 
	Volts 
	C1> 
	38 
	Monitor 
	+5 
	Volts 
	<1> 

	39 
	39 
	Monitor 
	+5 
	Volts 
	<2> 
	39 
	Monitor 
	+5 
	Volts 
	<2> 

	40 
	40 
	Monitor 
	+15 
	Volts 
	40 
	Monitor 
	+15 
	Volts 

	41 
	41 
	Monitor 
	-15 Volts 
	41 
	Monitar 
	+15 
	Volts 

	88 
	88 
	Parameter List 
	88 
	Parameter List 

	99 
	99 
	All 
	Parameters 
	99 
	All 
	Parameters 

	TR
	and 
	Limits 
	a!"'d 
	Limits 


	9 
	. . 
	Table #3. 
	Command Code 
	? ALL 
	INT MON DC PER 
	iJCR 
	SET 
	~ESET 
	PER OFF 
	OCROFF 
	II 
	PB 
	PMSET MASK PMASK UNMASK 
	ss 
	Philadelphia MRP Commands 
	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 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 Stat
	changed 

	10 
	. . 
	• Taola ~4. P~iladelphia MLS Measured Parameters ~=~muth Equipment Elevation Equipment ---~------------
	-

	Number 
	Number 
	Number 
	Parameter 

	00 
	00 
	ExCTR. 
	PWR. 
	Monitor 
	00 
	EXCTR. 
	PWR. 
	Monitor 

	01 
	01 
	1-iOD. 
	PWR. 
	Monitor 
	01 
	MOD. 
	PWR. 
	Monitor 

	02 
	02 
	0/180 PWR. 
	Oiff. 
	03 
	0/180 PWR. 
	Diff. 

	03 
	03 

	04 
	04 
	Scan 
	Antenna 
	FWD. 
	PWR. 
	04 
	Scan 
	Antenna 
	FWD. 
	PWR. 

	05 
	05 
	ID 
	Ant. 
	Forward 
	PWR. 
	05 
	IO. 
	Ant. 
	Forward 
	PWR. 

	06 
	06 
	IO 
	Ant. 
	FWD/REV 
	PWR. 
	Diff. 
	06 
	ID. 
	Ant. 
	FWD/REV 
	PWR. 
	Diff. 

	07 
	07 
	RT. 
	CL. 
	Ant. 
	Forward 
	PWR. 

	06 
	06 
	RT. 
	CL. 
	FWD/REV 
	PWR. 
	Diff. 

	09 
	09 
	LT. 
	CL. 
	Ant. 
	Forward 
	PWR: 

	10 
	10 
	~T. 
	CL. 
	FWD/REV 
	PWR. 
	Diff. 

	11 
	11 
	LT. 
	CL/SLS 
	FWD. 
	PWR. 
	Diff. 

	12 
	12 
	Eack 
	SLS 
	Ant. 
	Forward 
	PWR. 

	13 
	13 
	E~ck 
	SLS 
	FWD/REV 
	PWR. 
	Oiff. 

	!4 
	!4 
	Single Point Monitor 
	PWR. 
	14 
	Single Point Mon1tor 
	PWR. 

	15 
	15 
	Eff. 
	F. ad iated 
	PWR. 
	TO 
	Scan 
	1:5 
	Eff. 
	Radiated 
	PWR. 
	TO 
	Scan 

	16 
	16 
	Eff. 
	Radiated 
	PWR. 
	FRO 
	Scan 
	16 
	Eff. 
	Radiated 
	PWR. 
	FRO 
	Scan 

	17 
	17 
	Data 
	ACG 
	Ref. 
	Volt. 
	#3 
	17 
	Data 
	ACG 
	Ref. 
	Volt. 
	#3 

	18 
	18 
	Data 
	ACG 
	Ref. 
	Volt. 
	#2 
	18 
	Data 
	ACG 
	Ref. 
	Volt. 
	#2 

	19 
	19 
	Data 
	ACG 
	Ref. 
	Volt. 
	#1 
	19 
	Oata 
	ACG 
	Ref. 
	Volt. 
	#1 

	20 
	20 
	Blanked 
	Scan 
	Forward 
	PWR. 
	Mon. 
	20 
	Blanked 
	Scan 
	Forward 
	PWR. 
	Mon. 

	21 
	21 
	Blanked 
	ID. 
	Forward 
	PWR. 
	Mon. 
	21 
	Blanked 
	ID. 
	Forward 
	PWR. 
	Mon. 

	22 
	22 
	Blanked 
	ID. 
	Reverse 
	PWR. 
	Mon. 
	22 
	Blanked 
	ID. 
	Reverse 
	PWR. 
	Man 

	23 
	23 
	Blanked 
	RT. 
	CL. 
	Forward 
	PWR. 
	Mon. 

	24 
	24 
	Bl~nked 
	RT. 
	CL. 
	Reverse 
	PWR. 
	Mon. 

	25 
	25 
	Blan~ed 
	LT. 
	CL. 
	Forward 
	PWR. 
	Mon. 

	26 
	26 
	Blanked 
	LT. 
	CL. 
	Reverse 
	PWR. 
	Mon. 

	27 
	27 
	Blanked 
	BACK 
	SLS Forward 
	PWR. 
	Mon. 

	28 
	28 
	Blanked 
	BACK 
	SLS Reverse 
	PWR. 
	Mon. 

	29 
	29 
	Blanked 
	LT. 
	SLS 
	Reverse 
	PWR. 
	Mon. 

	30 
	30 
	Blanked 
	Modulator 
	PWR. 
	Mon. 
	30 
	Blanked 
	Modulator 
	PWR. 
	Mon. 

	31 
	31 
	+5V. 
	Power 
	Supply 
	A 
	31 
	+5V. 
	Power 
	Supply 
	A 

	32 
	32 
	+SV. 
	Power 
	Supply 
	B 
	32 
	+5V. 
	Powe~ 
	Supply 
	B 

	33 
	33 
	· 
	+SV. 
	Power 
	Supply 
	C 
	33 
	+SV. 
	Powe~ 
	Suppl~ 
	C 

	34 
	34 
	+20V. 
	Power 
	Supply 
	A 
	34 
	+20V. 
	Power 
	Supply 
	A 

	35 
	35 
	+20V. 
	Pcwer 
	Supply 
	B 
	35 
	+20V. 
	Power 
	Supply 
	B 

	36 
	36 
	+2SV. 
	Power 
	Supply 
	A 
	36 
	+28V. 
	Power 
	Supply 
	A 

	37 
	37 
	+2SV. 
	Power 
	Supply 
	B 
	37 
	+28V. 
	Power 
	Supply 
	B 

	38
	38
	-

	-20V. 
	Power 
	Supply 
	A 
	38 
	-20V. 
	Power 
	Supply 
	A 

	39 
	39 
	-20V. 
	Power 
	Supppy 
	B 
	39 
	-20V. 
	Power 
	Supply 
	B 

	40 
	40 
	Channel 
	Frequency 
	Error 
	40 
	Channel 
	Frequency 
	Error 

	41 
	41 
	FM 
	Prealarm Angle 
	Error 
	41 
	FM 
	Prealarm Angle 
	Error 

	42 
	42 
	FM 
	Alarm Angle 
	Error 
	42 
	FM 
	Alarm 
	Angle 
	Error 


	11 
	. . 
	• 
	Tatle •s. Clarksburg M~asurad Parameters and Conversion Factors 
	---·-----------------------------------------------------------
	-

	Data 
	Data 
	Data 

	...' .;,. 4. 5. 
	...' .;,. 4. 5. 
	PFE CMN Fo•.o~~r Supplies +5V +12V +15V -sv -12V -15V -20V -40V SI3M ERP SID ERP 

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

	TR
	Data 

	1. ..., c.. ·~ w. 
	1. ..., c.. ·~ w. 
	PFE ·CMN Powar +5V +12V +15V 
	Supplies 

	4. 5. 
	4. 5. 
	-12V -15V -20V -40V SI3t1 ERP SID ERP 

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


	Elevation Equipment 
	Memory 
	Memory 
	Memory 
	Actual 

	Location 
	Location 
	Limits 

	2166 
	2166 
	+/-. 15 
	deg. 

	2009 
	2009 
	+1-. 03 
	deg. 

	2013 
	2013 
	s. s 
	4. 5 

	2014 
	2014 
	13.0 
	11.0 

	2015 
	2015 
	16.0 
	14.0 

	200E 
	200E 
	-s. s 
	-4. 5 

	200F 
	200F 
	..;.13.0 
	-11. 0 

	2010 
	2010 
	-16.0 
	-14.0 

	2011 
	2011 
	-21. 7 
	-18. 5 

	2012 
	2012 
	-44.9 
	-35.9 

	2190 
	2190 
	-s 
	dB 

	204A 
	204A 
	-5 
	dB 

	204B 
	204B 

	204E 
	204E 
	-5 
	dB 

	21B9 
	21B9 
	-3 
	dB 

	2036-2038 
	2036-2038 
	+/-20 
	Khz 


	Azimuth Equipment 
	Memory Actual Location Limits 
	214E +1-. 20 deg. 
	2009 +1-. 03 deg . 
	2017 +5. 5 +4.5 2018 +13.0 +11. 0 2019 +16.0 +14.0 2012 -s. 5 -4. 5 2013 -13.0 -11. 0 2014 -16.0 -14.0 2015 -21.7 -18.5 2016 -44.9 -35.9 2177 -s dB 2040 -5 dB 204E 2170 -5 dB 204E -s dB 2054 -s dB 219A -3 dB 
	2036-2039 +/-20 kHz 
	Data Scale Factor 
	Unity LSB=.Ol deg. Unity 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 LSB=. 01 deg. Unity LSB=. 01 deg. LSB=. 0391 V. 
	1 . 6677 . 3333 
	1 . 6677 . 3333 . 24938 . 1992 
	GO/NOGO 1=NOGO 
	. 001041833 LS.B=1 Hz. 
	12 
	• .. 
	• 
	I 
	'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 
	1 
	1 
	4 
	2 
	4 
	1 
	13 
	3 
	7 
	14 
	7 
	3 
	59 

	·~ c. 
	·~ c. 
	4 
	8 
	6 
	12 
	2 
	19 
	9 
	8 
	13 
	14 
	10 
	94 

	3 
	3 
	2 
	2 
	10 
	2 
	:5 
	6 
	3 
	11 
	41 


	~ of 42 36 28 31 12 38 14 27 :36 33 23 20 340 
	Collections 
	Clarksburg Elevation Site 
	3 2 5 15 1 1 1 1 26 
	# o-F 35 42 38 34 44 42 38 43 316 Collections 
	Clarksburg Azimuth Site 
	-----------------------------~-----------------------------------------
	-

	1 11 13 3 28 
	if of 34 40 38 34 43 43 37 43 312 Co!!ecti·::>ns 
	i::rl"'Oi' Legend: 
	1 -Wlien sita connects. MRP sends "REPEAT REGUEST" message 
	;:-

	2 -~· Site does not respond to any requests 
	e.~
	3 -) ·.J 1 ... e does not connect 
	13 
	• 
	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 W = Washington P =Philadelphia C = Clarksburg 
	MM 2-digit representation of the month ex: 07 -> .July 
	= 

	DO 2-digit representation of the day 
	= 

	T Time-of-Day ex: A -:,. A.M. -> P.M. 
	= 
	p 

	= 2-~igit representation of the year ex: 62 -> 1982 
	yy 

	~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, p~rameters was transmitted. This a~ror led to cne re~uest ,or para­meter #41 to be collected into a separate data file. Also. the ele­vation 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 time­of data after the site code.> 
	the 

	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
	·-;•F
	RT-11 FILE NAME.MAX. 10 CHARS. ,XXXXXX. XXX
	-

	OUTPU~ 1..161)706. !"!9~ 
	?D 
	SITE # = i. 
	"7'8. 
	SITE REGVEST # il 
	?G
	-
	?J
	-
	A-2 
	• •, 1 ~·~ 
	.. " 
	-
	our=vT 
	our=vT 
	our=vT 
	RT-11 
	FILE 
	NAME, MAX. 
	10 
	CHAR$., XXXXXX. XXX 

	P07<)6F 
	P07<)6F 
	I"'E:'2 

	?Q 
	?Q 

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

	·?D
	-
	SITE # = ::_ 
	?.fi 
	RE~UEST # ~ 
	SITE 

	?.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 
	WE0207-HAY-3215l35l27 WE0307-MAY-3215:JS:27 WE0407-MAY-0215l3Sl27 WE0707-MAY-82151J5134 WE0807-11AY-82151JS:34 WE0907-MAY-8215:35134 WE1007-MAY-8215l35134 WE1107-HAt-8215:35138 WE1207-MAY-82151J5:38 WE1407-MAY-9215l35138 WE1607-H"Y-82l5135141 WE1807-HAY-82151J5141 WE1907-MAY-821513Sl41 WE2107-riAY-8215135141 WE2207-MAY-821513SI45 WE2307-MAY-8215135145 WE2707-MAY-8215135145 WE2807-11AY-8215135145 WE2907-MAY-8215135149 WE3007-MAY-8215135149 WE3107-11AY-8215135149 WE3207-11AY-8215135149 WE3307-t1AY-8215135153 
	WE~007-MAt-8215135158 
	WE4107-MAY-S2t5:36101 
	127 127 127 127 127 127 127 127 127 127 127 127 127 127 127 127 127 127 127 127 127 127 127 127 127 127 127 127 127 127 127 127 
	1533:07 1533:07 1533l07 '1533107 1533l07 1533107 1533107 1533107 1533107 1533107 1533107 1533:07 1533107 1533:07 15.33107 1533107 1533107 1533:07 1533107 1533107 1533107 1533107 1533107 1533107 
	153310~ 
	1533107 1533107 1533107 1533107 1533107 1533:07 1533107 
	ON 
	ON ON ON ON ON ON ON 
	ON 
	ON ON ON ON ON ON ON ON ON ON ON ON ON ON ON ON ON ON ON Ot4 ON ON 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 00
	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 "''-·';...~.
	;, .. ~· ....... 
	.

	t. ··,.
	t15.8 t14.9 ELECTRONICS t15 VOLTS 
	-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 
	DJ 
	' 
	·, 
	~ 
	W~0007-MAf-S215l39l34 127 1537139 ON OPER 005 000 -0.016 -0.130 WA0207-MAY-B215l39l39 127 1537139 ON OPER 005 000 t 0.5 -3.o UAOJ07-MAY-8215l39139 127 1537139 ON OPER 005 000 -0,6 -J,O WA0507-HAY-B215139139 127 1537139 O,N OPER 005 000 -0.7 -J,O WA0~07-HAY-B215l39139 127 1537139 ON OPER 005 000 -0.9 -J,O 
	WA0707-HAY-B215139l43 127 1Sl7139 ON OPER 005 000 GO WA0907-HAY-S215139l43 127 1537139 ON OPER 005 000 t 6. -10. WA1007-MAY-S215139l43 127 1537139 ON OPER 005 000 GO WA1107-HAY-8215l39144 127 1537139 ON OPER 005 000 GO 
	WA1207-HAY-B215l39l47 127 1537139 ON OPER 005 000 GO UA1307-HAY-B215l39l4S 127 1537139 ON Qf'ER 005 000 GO WA1407-MAY-S215139l48 127 1537139 ON OPER 005 000 GO 
	WA1507-MAY-B215l39l48 127 1537139 ON OPER 005 000 GO WA1707-MAY-B215l39152 127 1537139 ON OPER 005 000 GO WA1807-MAY-9215l39l52 127 1537139 ON OPER 005 000 -0.5 -2.0 WA1907-MAY-B215139152 127 1537139 ON OPER 005 000-1.5 -2.0 WA2007-MAY-8215139l55 127 1537139 ON OPER 005 000 GO WA2207-MAY-B215139155 127 1537139 ON OPER 005 000 GO WA2307-MAY-8215139155 127 1537139 ON Of'ER 005 000 GO WA2707-MAY-8215l39155 127 1537139 ON OPER 005 000 t 2J, -10. WA2807-11AY-8215139l59 127 1537139 ON OPER 005 000 t 31, -10. 
	\ WA2907-MAY-8215139159 127 1537139 ON OPER OOS 000 GO WA3007-11AY-8215139159 127 1537139 ON OPER OOS 000 GO\ WA3107-HAY-8215139159 127 1537:39 ON OPER OOS 000 t4.91 t4.75 \ j WA3207-11AY-8215140103 127 1537139 ON OPER 005 000 -40.4 -3s.o WA3307-11AY-8215140103 127 1537139 ON OPER 005 000 t24,5 +20.0 WA3407-MAY-8215140103 127 1537139 ON Of'ER 005 000 t5, 01 t4.7S WAJ507-11At-8215140103 127 1537139 ON Of'ER 005 000 t15, 0 +14.3 WA3607-11AY-8215l40107 127 1537139 ON OPER 005 000 -14o9 -14.3 WA3707-HAY-8215:40
	! 

	tv.130 
	t 10. 
	t so. t so. 
	t5.25 -45.0 t2B.o t5.2S tt5.a -15.8 t21.0 t5.25 t5.25 us. 3 -15.3 
	-0.01~ 
	t 0.5 -0.6 -0.7 -0.9 
	GO 
	t 6. GO GO GO GO GO GO 
	NilGO -0.5 
	-1.5 GO GO GO 
	t 23. 
	+ 31. GO GO 
	t4.91 -40.4 t24.S +5.01 t15.0 -14.9 +20.0 t4.91 +5.06 +15.0 -15.0 
	BEAM ACCURACY BEAM ERf' I DENT ERf• SLS LEFT EkP SLS RIGHT ERP PREAHEILE FREllUENCY ANTENNA SWifCH 
	SCAlf MOD SCAN corn [IME REPLY MONITOR TIMING BASIC DATA 1 AUX DATA 
	PWR OUT TWTA PUF: OUT EXCTR OAT~ INPUT. PHASE 1100 AM 1100 TEHP ELECTRONICS 
	TEMP ANTENNA DATA LINK LOCAL CONTROL PANEL ANTENNA t5 VOLTS ANTENNA -40 VOLTS ANTENNA t24 VOLTS ELECTRONICS t5 VOLTS ELECTRONICS +15 VOLTS ELECTRONICS -15 VOLTS ELECTRONICS t20 VOLTS MONITOR t5 VOLTS (1) MONITOR t5 VOLTS <2) MONITOR t15 VOLTS MONITOR -15 VOLTS 
	I:D N 
	• 
	PADOB07-AP~-B~l~l50:030~71~:5ll40NORMAMAINT 
	PADOB07-AP~-B~l~l50:030~71~:5ll40NORMAMAINT 
	PADOB07-AP~-B~l~l50:030~71~:5ll40NORMAMAINT 
	lOt· 
	000 
	04107/82ANALOG 
	MULTIPLEX 
	COMPA~ATO 
	001 

	PEOOB07-APR-B215l50!1009715l5ll45SHUTD PAOO 07-AtR-821~:53!2909715l52l20NORMAMAINT 
	PEOOB07-APR-B215l50!1009715l5ll45SHUTD PAOO 07-AtR-821~:53!2909715l52l20NORMAMAINT 
	lA f• 
	003 13.4 
	11.~ 
	--
	-

	04•07/82ANALOG MULTIPLE> tOMPARATO EXCITER POWE~ MONITOR 
	001 001 

	:;, 
	:;, 
	;..~ 
	... 
	PEOO 
	07-APR-B215l53:2i09715!~2l20SHUT~ 
	f• 
	13.9 
	11.~ 
	--
	-

	EXCITER 
	PPWER 
	MONITOR 
	001 

	TR
	PA01 
	07-APR-9215:5!:3309715:52l20NORMAMAINT 
	f' 
	9ol 
	5.0 
	12.0 
	MODULATOR 
	POWER 
	MONITOR 
	001 

	TR
	f'EOl 
	07-AF'R-8215! 5:!., :::3:'19715: 52120SHUHI 
	f• 
	7.2 
	5.(• 
	12.0 
	MODULATO~ 
	POWER 
	MONITOR 
	001 

	TR
	PA02 PE02 PA04 
	07-APR-6215l53:33D9715l52l20NORMAhAINT 07-APR-8215l53l3!~9715l52l20SHUTD C7-APR-8215!53!37~~715l52l20NORHAMAINT 
	f' f' f' 
	o.o o.o 41o4 
	0.5 o.~ 39.2 
	o.s c•• s --
	-

	0:180 PLWE~ DIFFERENCE (•/H:(• F:::'WEF\ lllfFEF'EIJCE SCAN ANlENNA FWD POWER 
	001 001 <•Ol 

	::.... 
	::.... 
	.~~ ;· .. 
	PE04 
	07-APR-8215l53:3709715152120SHUTD 
	f' 
	44.3 
	39.:! 
	--
	-

	SCAN 
	ANTENNA 
	FWD 
	POWER 
	001 

	TR
	PA05 07-APR-82151t3!3709715l52l20NORMAMAINT 
	f• 
	41.9 
	39.2 
	--
	-

	ID 
	ANT 
	FORWARD 
	POWER 
	001 

	TR
	PE05 07-APR-821515313709715l52l20SHUTP 
	. 
	f' 
	42.4 
	39.2 
	--
	-

	I~ 
	ANT 
	FOf>WARI• 
	POWER 
	001 

	TR
	f'A06 07-APR-821515314109715l52120NORMAHAINT PE06 07-APR-8215153!4109715152l20SHUTP PA07 07-APR-8215153:4109715!52l20NORMAMAINT 
	p f' f' 
	21.2 21.1 40.0 
	9.5 9.5 38.3 
	------
	-
	-
	-

	Ill I [1 RT 
	OiNT FW[I/REV f'WR DIFF, ANT FWD/REV f'WR [I IFF , CL ANTENNA FWD POWER 
	001 001 001 

	TR
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	"CMDPRO" 
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	SET 
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	SET 
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	PRINT 
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	"PRINT" 
	SET "COMPLETE" ,=.TRUE. 
	SET 
	"MESSP" 
	= 
	. TRUE. 
	OUTPUT CONTENTS OF PRINTER 
	BUFFER 
	SET ''MESBUF" 
	= 
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	Table
	TR
	SET SITE FLAG = . TRUE. <WA-SH. EL. > 
	SET "INMFLG" . TRUE. 
	= 

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

	TR
	INPUT SITE REGUEST CODE 
	SET 1---~"MESSP"=. TRUE. II INMFLG"=. TRUE. 

	TR
	SET SITE FLAG = . TRUE. <CLKB. EL. > 
	SET .._~"MESSC"=.TRUE "INMFLG"=.FALS 

	TR
	SET SITE FLAG = . FALSE. <CLKB. AZ. > 

	PRINT "ILLEGAL REGIJEST" 
	PRINT "ILLEGAL REGIJEST" 

	TR
	INPUT SITE REQUEST 
	SET "CDFLG'"= . FALSE. 
	CALL "INMSG" 


	RETURN 
	C-7 
	"INMSG" 
	SET FIRST SET NEXT SET FINAL CHAR;>.CTER CHt:·.RACTERS CHARACTER IN "SUF.F" IN "BUFF" = "R .. REQUEST CODE = "ENG" 
	= 

	SET MESSAGE SET >'---~BUFFER LENGTH 
	"ANSWER" 
	= # OF CHARS 1 
	= 
	SET "BUFF" SET POINTER=1
	= 
	REG. CODE COUNTER=O 
	SET "END BUFF" 
	CARR. RET. 
	-

	SET "ANSWER" 
	= 
	N 
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