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INTRODUCT ION

PURPOSE.

The purpose of the test flight was to collect signal level data radiated into
an extended high altitude sector from a Very High Frequency (VHF) communica-
tions antenna located at the Douglaston, New York RCAG 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 380 feet above
mean sea level and powered from a 50 watt transmitter adjusted to 135.8 MHz.
The data was expected to confirm coverage to a range of 275 nautical miles
(nmi), above flight level 290, throughout the sector from 70" to 150° true
bearing from Douglaston,

An addendum to the flight test provided for the simultaneous evaluation of a
satellite RCAG station located at Barnstable, Massachusetts to supplement the
VHF communications coverage out to a range of 375 nmi from Douglaston above
flight level 290 throughout the sector from 70" to 105o true bearing. The
Barnstable RCAG site is located approximately 165 nmi east of Douglaston and
is currently operating with an omnidirectional antenna.

BACKGROUND.

Proposed relocation of the Air Traffic Control (ATC) communications antenna
at Douglaston 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 employing facilities developed and main-
tained by the System Test and Evaluation Division, ACT-100. The author of
the report is Harry T. Morgan, Jr., ACT-100A. He may be contacted for
additional information at FTS-346-1087, (609) 641-8200, extension 1087.

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. The sampled signal was processed and recorded with the
aircraft inertial navigation position.

The tracker generator was an aid to the cperator of the equipment to maintain
the spectrum analyzer on its center frequency, 135.825 MHz, to insure that the
sampling of the desired frequency would be correct.

i i i © 45t 24 N
The 50 yatt tesy signal transmitted from the ground location (La? 40. 5 ’
Long 73~ 43' 40" W) 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.z).
A short length of GR-8U connected the comm. antenna to the spectrum analyzer radio
frequency input with a measured loss of 0.7 dB.

(1)
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FLIGHT SEQUENCE

The flight test started at 12:00 p.m. on_March 24, 1982 with an outbound
radial flight from Douglaston on the 140° true bearing at flight level (FL)
290°. At range 275 nmi from Douglaston a northerly arc was entered and
maintained until reaching 72" true bearing from Douglaston at the HERIN
regorting point on Jet Route 174, The flight turned outbound again on the
727 true bearing from Douglaston and continued to a range of 370 nmi at
which point a southerly arc was maintained until intercepting Red Route

56 (R56). The flight test path followed R56 westbound and terminated at the
Atlantic City Technical Center Airport at 3:20 p.m. The flight test was
"eleared as filed" and experienced no delays on rerouting. A block
altitude assignment from FL 290 to FL 310 permitted close monitoring of the
signal levels in the extremes of the coverage area.

DISCUSSION OF RESULTS

Real time data monitoring during the flight confirmed the calibration and
operation of the spectrum analyzer and data collection equipment. Mr. David
Faulk, Airway Facilities Division (AEA-431.8) accompanied the flight and was

able to see and evaluate the performance of the RCAG site by direct observa-

tion of the spectrum analyzer. Test performance was thus subject to observation,
analysis, and dynamic test plan modification in the assigned altitude block.

SUMMARIES OF RESULTS

Douglaston RCAG:

The coverage limit (-97dBm) was 260 nmi at FL 290; at FL 310 the limit was
extended to 275 nmi. It appeared from the test results that the orientation
of the directional pattern is at least 20 more southerly than anticipated
(figure 3).

Barnstable RCAG:

The coverage limit (~97dBm) was 200 nmi and generally exhibits an omnidirec-
tional pattern (figure &4).

Appendix A is a tabulation of the signal level from the RCAG sites.

(6)



APPENDIX A



Page No.
1-6

7-25
26-48
49-52
53-61
62-81

82-103

Notes:

TABLE 1. FLIGHT TEST RUNS

Type Sig. Source Flight Path Start

Test Douglaston Dept. fr. ACY 190°/70 nmi
Test Douglaston 140° Radial 140°/70 nmi
Test Douglaston 275 nmi arc  140°/275 nmi
Test Barnstable 275 nmi arc 840/275 nmi
Test Barnstable 72° Radial 72°/275 nmi
Test Barnstable 375 nmi arc 72°/375 nmi
Test Barnstable Return to ACY 103°/375 nmi

The following data sheets show the signal level versus position.
position coordinates are listed in range (nmi) and true bearing (degrees).

End
140°/70 nmi
140°/275 nmi
84°/275 nmi
72°/275 nmi
72°/375 nmi
103°/375 nmi

113°/210 nmi

The

The origin of the position coordinates is the Douglaston RCAG.

The signal

levels are in decibels from a reference level of 1 milliwatt
(dBm) operating into a 50 ohm impedence.

The source of the signals varied between RCAG sites as noted in the

table.
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	FAA TEC-HNICAL CENTER LEITER REPORT 
	FLIGHT TEST RESULTS OF EXTENDED HIGH ALTITUDE, VERY HIGH FREQUENCY (VHF), COMMUNICATIONS ANTENNAS AT DOUGLASTON RCAG, NEW YORK AND BARNSTABLE RCAG, MASSACHUSETTS 
	by 
	HARRY MORGAN 
	APRIL 1982 
	U. S. DEPARTMENT OF TRANSPORTATION 
	FEDERAL AVIATION ADMINISTRATION TECHNICAL CENTER Atlantic City Airport, N.J. 08405 
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	INTRODUCTION 
	PURPOSE. 
	The purpose of the test flight was to collect signal level data radiated into 
	an extended high altitude sector from a Very High Frequency (VHF) communica­
	tions antenna located at the Douglaston, New York RCAG 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 380 feet above mean sea level and powered from a 50 watt transmitter adjusted to 135.8 MHz. 
	The data was expected to confirm coverage to a range of 275 nautical miles 
	(nmi), above flight level 290, throughout the sector from 70° to 150° true 
	bearing from Douglaston. 
	An addendum to the flight test provided for the simultaneous evaluation of a 
	satellite RCAG station located at Barnstable, Massachusetts to supplement the VHF communications coverage out to a range of J75 nmi from Douglaston above 
	flight level 290 throughout the sector from 70 to 105° true bearing. The 
	Barnstable RCAG site is located approximately 165 nmi east of Douglaston and 
	is currently operating with an omnidirectional antenna. 
	BACKGROUND. 
	Proposed relocation of the Air Traffic Control (ATC) communications antenna at Douglaston 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 employing facilities developed and main­tained by the System Test and Evaluation Division, ACT-100. The author of the report is Harry T. Morgan, Jr., ACT-lOOA. He may be contacted for additional information at FTS-346-1087, (609) 641-8200, extension 1087
	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 conta~·ned 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 30KHz; Hz/div., 20
	The tracker generator was an aid to the cperator of the equipment to maintain the spectrum analyzer on its center frequency, 135.825 MHz, to insure that the sampling of the desired frequency would be correct. 
	11
	24

	The 50 watt tes~ signal transmitted from the ground location (Lat 40° 45• N, 40W) 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 GR-8U connected the comm. antenna to the spectrum analyzer radio frequency input with a measured loss of 0.7 dB. 
	Long 73° 43 
	1 
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	FLIGHT SEQUENCE 
	The flight test started at 12:00 p.m. on March 24, 1982 with an outbound radial flight from Douglaston on the 140° true bearing at flight level (FL) 290°. At range 275 nmi from Douglaston a northerly arc was entered and maintained until reaching 72° true bearing from Douglaston at the HERIN regorting point on Jet Route 174. The flight turned outbound again on the 72 true bearing from Douglaston and continued to a range of 370 nmi at which point a southerly arc was maintained until intercepting Red Route 56 
	11
	11 

	DISCUSSION OF RESULTS 
	Real time data monitoring during the flight confirmed the calibration and operation of the spectrum analyzer and data collection equipment. Mr. David Faulk, Airway Facilities Division (AEA-431.8) accompanied the flight and was able to see and evaluate the performance of the RCAG site by direct observation of the spe·ctrum analyzer. Test performance was thus subject to observation, analysis, and dynamic test plan modification in the assigned altitude block. 
	-

	SUMMARIES OF RESULTS 
	Douglaston RCAG: 
	The coverage limit (-97dBm) was 260 nmi at FL 290; at FL 310 the 1imit was extended to 275 nmi. It appeared from the test results that the orientation of the directional pattern is at least 20° more southerly than anticipated (figure 3). 
	Barnstable RCAG: 
	The coverage 1imit (-97dBm) was 200 nmi and generally exhibits an omnidirec­tional pattern (figure 4). 
	Appendix A is a tabulation of the signal level from the RCAG sites. 
	(6) 
	APPENDIX A 
	TABLE 
	TABLE 
	TABLE 
	1. 

	Pa9e No. 
	Pa9e No. 
	~ 
	Si9. 
	Source 

	1-6 
	1-6 
	Test 
	Douglaston 

	7-25 
	7-25 
	Test 
	Douglaston 

	26-48 
	26-48 
	Test 
	Douglaston 

	49-52 
	49-52 
	Test 
	Barnstable 

	53-61 
	53-61 
	Test 
	Barnstable 

	62-81 
	62-81 
	Test 
	Barnstable 

	82-103 
	82-103 
	Test 
	Barnstable 


	FLIGHT TEST RUNS 
	Fl i9ht Path 
	Dept. fr. ACY 
	140° Radial 
	275 nmi arc 
	275 nmi arc 
	Radial 
	720 

	375 nmi arc 
	Return to ACY 
	Start 
	Start 
	Start 
	End 

	190°/70 nmi 140°/70 nmi 140°/275 nmi 84°/275 nmi 72°/275 nmi 72°/375 nmi 103°/375 nmi 
	190°/70 nmi 140°/70 nmi 140°/275 nmi 84°/275 nmi 72°/275 nmi 72°/375 nmi 103°/375 nmi 
	140°/70 nmi 140°/275 nmi 84°/275 nmi 72°/275 nmi 72°/375 nmi 103°/375 nmi 113°/210 nmi 


	Notes: The following data sheets show the signal level versus position. The position coordinates are 1isted in range (nmi) and true bearing (degrees). The origin of the position coordinates is the Douglaston RCAG. 
	The signal levels are in decibels from a reference level of 1 milliwatt (dBm) operating into a 50 ohm impedence. 
	The source of the signals varied between RCAG sites as noted in the table. 
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