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ABSTRACT

The Eastern Region, AEA-431, requested that the FAA Technical Center
conduct a test flight to collect signal level data from an extended

high altitude Very High Frequency (VHF) communications antenna located

at Barnegat (Warren Grove), N.J. antenna site. The proposed
reconfiguration of the ATC communications antenna there required a flight
check of the signal levels in the New York Oceanic Control Sector,
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INTRODUCT I ON

PURPOSE

The purpose of the test flight was to collect signal level data radiated
from an extended high altitude Very High Frequency (VHF) Communications
antenna located at the Barnegat (Warren Grove, New Jersey) antenna site,.
A high gain (16 dB) TACO antenna designed for a horizontal beam width

of 80”7, and a vertical beam width of 10 , was installed at a height of
100 feet above ground level and powered from a 50 watt transmitter

ad justed to 132.150 MHz. The data was expected to confirm coverage to

a range of 335 nautical miles (nmi), above flight level 250, throughout
the sector from 125° to 205  true bearing from Barnegat.

BACKGROUND

Proposed relocation of the Air Traffic Control (ATC) communications
antenna at Barnegat required a flight check of the signal levels in the
New York Oceanic Control Sector. The Eastern Region, AEA-431, requested
that the Technical Center conduct the tests. Overall project management
was under the supervision of Edward M. Sawtelle, ACT-100B.1; technical
support was provided by Adolph Cupp, ACT-100L. The author of the report
is Harry T. Morgan, Jr., ATC=-100K., He may be contacted for additional
information at FTS-346-1087, (609) 641-8200, extension 1086.

DATA COLLECTION SYSTEM

The data collection system for this test was a Tektronix Digital Processing
Oscilloscope (DPO). The system consists of four units: a terminal keyboard
and display, dual floppy disk, Tektronix 4165 digital processor, and the
signal processing unit, The signal processing unit contained a 7L13 spectrum
analyzer and TR 502 tracking generator. An HP 8640B signal generator was

used for calibration of the 7L13 (figure 1) operating at the following
settings: scale factor, 10 dB/div.; resolution 30 kHz; Hz/div., 20 kHz; time/
div., 5 ms; phase locked. The signal processor was programmed to periodically
sample the maximum signal level of 132,150 MHz., The sampled signal was
processed and recorded with the aircraft inertial navigation position.

The tracker generator was an aid to the operator of the equipment to
maintain the spectrum analyzer on its center frequency, 132,150 MHz, to
insure that the sampling of the desired frequency would be correct.

The 50 watt test signal transmitted from the ground location (Lat 39° 44! 55',
Long 74° 23' 21'%) was received on a type 37R2-U VHF/UHF communications antenna
located on the bottom fuselage of the Boeing 727 aircraft at station 410
(figure 2). A short length of RG-8U connected the comm antenna

to the spectrum analyzer radio frequency input with a measured loss of 0.7

dB.



FLIGHT SEQUENCE

The planned flight sequence for the test (figure 3) started at
approximately 3:30 p.m., November 4, 1981, with a 375 nmi outbound
radial flight on the 125  true course from Barnegat utilizing Inertial
Navigation System (INS) guidance. This was to be flown at flight level
290, and was to terminate at the =97 dBm signal level pos:tnon It was
then planned to return to the 335 nmi position of the 125 true course,
and to fly an arc at this range clockwise to the 205° true course from
Barnegat; this based on the expectation that -97 dBm or stronger signal
level would exist at this range. Unfortunately, the =97 dBm signal level did
not extend beyond 280 nmi requiring modification and eventual early ter-
mination of the test. Table 1 describes tne flight sequence and profile
as actually flown.

D1SCUSSION OF RESULTS

Valid data did not commence until 185 nmi outbound on the 135° true radial
from the antenna site due to a problem with the INS signal connector to
the data processing system.

At a range of approximately 290 nmi outbound on run 1, propagation losses
resulted in the reception of an unuseable signal level (~100dBm). At
approximately 320 nmi a decision was made to amend the original flight plan
and to return to the 290 nmi point (Run 2), and to establish the arc (Run 3)
at this range in lieu of the planned 335 nmi distance. The expected gain in
signal level as the center of the beam was approached did not occur, the
level remaining constant at =100 dBm.

A second revision was made and the flight was turned inbound (Run 4) on the
175" true radial. Signal level increased markedly with the decreasing range
from Barnegat and reached -87 dBm at the 240 nmi point. From this
experience it was then deemed necessary to revise the flight plan a third
time and to fly the remaining part of the arc at a range of 250 nmi (Run 6).

The cumulative demands of the changes in flight routing and Air Traffic
Control (ATC) coordination, resulted in the final decision to terminate

the 250 nmi arc prior to the planned intersection with the 205° true radial.
The flight path was again amended and proceeded direct to CHAMP inter-
section, hence back to Atlantic City by way of B24 Route (Run 7).

SUMMARIES OF RESULTS

The results "indicate that the signal received by the spectrum analyzer
from the Barengat communications antenna did not exceed -97 dBm beyond a
280 nmi range from the antenna site in any portion of the test area. As
configured, this would be the maximum useable range anticipated for
coverage at flight level 290. At lower flight levels this range can be
expected to decrease with the 4/3 rds earth's curvative rule for line of
sight propagation; at higher flight levels a corresponding increase in
coverage should result.

A graphic summary of the test results is superimposed on Figure 4. A
signal level versus position listing is included in Appendix A.
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Run No.

(con't)

TABLE 1

Type Sig. Source
Cal. Sig. Gen.
Test Barnegat
Test Barnegat
Test Barnegat
Test Barnegat
Test Barnegat
Test Barnegat
Test Barnegat
Cal, Sig. Gen

CALIBRATION AND FLIGHT TEST RUNS

Approach/Dep.

Orbit

HP 86408
Departure
Approach
290 nmi arc
Approach
250 nmi arc

Return to
CHAMP

B24 Route
HP 86408

True Pos.

Start

135/187
135/320
135/290
175/290
175/250
1937235

137/185

(°/nmi)

End

135/320
135/290
175/290
175/240
193/235
137/185

180/135
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	INTRODUCTION 
	PURPOSE 
	The purpose of the test flight was to collect signal level data radiated 
	from an extended high altitude Very High Frequency (VHF) Communications 
	antenna 1ocated at the Barnegat (Warren Grove, New Jersey) antenna site. 
	A high gain (16 dB) TACO antenna designed for a horizontal beam width 
	of 80°, and a vertical beam width of 10°, was installed at a height of 
	100 feet above ground level and powered from a 50 watt transmitter 
	adjusted to 132.150 MHz. The data was expected to confirm coverage to 
	a range of 335 nautical miles (nmi), above flight level 250, throughout 
	the sector from 125° to 205° true bearing from Barnegat. 
	BACKGROUND 
	Proposed relocation of the Air Traffic Control (ATC) communications 
	antenna at Barnegat required a flight check of the signal levels in the 
	New York Oceanic Control Sector. The Eastern Region, AEA-431, requested 
	that the Technical Center conduct the tests. Overall project management 
	was under the supervision of Edward M. Sawtelle, ACT-1006.1; technical 
	support was provided by Adolph Cupp, ACT-100L. The author of the report 
	is Harry T. Morgan, Jr., ATC-100K. He may be contacted for additional 
	information at FTS-346-1087, (609) 641-8200, extension 1086. 
	DATA COLLECTION SYSTEM 
	The data collection system for this test was a Tektronix Digital Processing 
	Oscilloscope (DPO). The system consists of four units: a terminal keyboard 
	and display, dual floppy disk, Tektronix 4165 digital processor, and the 
	signal processing unit. The signal processing unit contained a 7L13 spectrum 
	analyzer and TR 502 tracking generator. An HP 8640B signar generator was 
	used for calibration of the 7L13 (figure 1) operating at the following 
	settings: scale factor, 10 dB/div.; resolution 30kHz; Hz/div., 20kHz; time/ div., 5 ms; phase locked. The signal processor was programmed to periodically 
	sample the maximum signal level of 132.150 MHz. The sampled signal was 
	processed and recorded with the aircraft inertial navigation position. 
	The tracker generator was an aid to the operator of the equipment to maintain the spectrum analyzer on its center frequency, 132.150 MHz, to 
	insure that the sampling of the desired frequency would be correct. 
	The 50 watt test signal transmitted from the ground location (Lat 39° 44 55, 21 W) was received on a type 37R2-U VHF/UHF communications antenna 
	1 
	11 
	Long 74° 23 
	1 
	11

	located on the bottom fuselage of the Boeing 727 aircraft at station 410 
	(figure 2). A short length of RG-8U connected the comm antenna 
	to the spectrum analyzer radio frequency input with a measured loss of 0.7 dB. 
	FLIGHT SEQUENCE 
	The planned flight sequence for the test (figure 3) starte.d at approximately 3:30p.m., November 4, 1981, with a 375 nmi outbound radial flight on the 125° true course from Barnegat utilizing Inertial Navigation System (INS) guidance. This was to be flown at flight level 290, and was to terminate at the -97 dBm signal level position. It was then planned to return to the 335 nmi position of the 125° true course, and to fly an arc at this range clockwise to the 205° true course from Barnegat; this based on th
	DISCUSSION OF RESULTS 
	Valid data did not commence until 185 nmi outbound on the 135° true radial from the antenna site due to a problem with the INS signal connector to 
	the data processing system. 
	At a range of approximately 290 nmi outbound on run 1, propagation losses resulted in the reception of an unuseable signal level (-lOOdBm). At approximately 320 nmi a decision was made to amend the original flight plan and to return to the 290 nmi point (Run 2), and to establish the arc (Run 3) at this range in I ieu of the planned 335 nmi distance. The expected gain in signal level as the center of the beam was approached did not occur, the level remaining constant at -100 dBm. 
	A second revision was made and the flight was turned inbound (Run 4) .on the 175° true radial. Signal level increased markedly with the decreasing range from Barnegat and reached -87 dBm at the 240 nmi point. From this experience it was then deemed necessary to revise the flight plan a third time and to fly the remaining part of the arc at a range of 250 nmi (Run 6). 
	The cumulative demands of the changes in flight routing and Air Traffic Control (ATC) coordination, resulted in the final decision to terminate the 250 nmi arc prior to the planned intersection with the 205° true radial. The flight path was again amended and proceeded direct to CHAMP inter­section, hence back to Atlantic City by way of 624 Route (Run 7). 
	SUMMARIES OF RESULTS 
	The results ·indicate that the signal received by the spectrum analyzer from the Barengat communications antenna did not exceed -97 dBm beyond a 280 nmi range from the antenna site in any portion of the test area. As configured, this would be the maximum useable range anticipated for coverage at flight level 290. At lower flight levels this range can be expected to decrease with the 4/3 rds earth's curvative rule for line of sight propagation; at migher flight levels a corresponding increase in coverage sho
	A graphic summary of the test results is superimposed on Figure 4. A signal level versus position 1isting is included in Appendix A. 
	2 
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