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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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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 1 ocated 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 1 55 11
, 

Long 74° 23 1 21 11W) 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) 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 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. 

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 inter­
section, 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 should result. 

A graphic summary of the test results is superimposed on Figure 4. A 
signal level versus position 1 isting is included in Appendix A. 
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TABLE I 

CALIBRATION AND FLIGHT TEST RUNS 

Approach/Dep. True Pos . .(
0 /nmi) 

Run No. .Ile!: Sig. Source Orbit Start End 

Cal. Sig. Gen. ttP 8640B 

Test Barnegat Departure 135/187 135/320 

2 Test Barnegat Approach 135/320 135/290 

3 Test Barnegat 290 nmi arc 135/290 175/290 

4 Test Barnegat Approach 175/290 175/240 

6 Test Barnegat 250 nmi arc 175/250 193/235 

6 (con 1 t) Test Barnegat Return to 193/235 137/185 

CHAMP 

7 Test Barnegat B24 Route 137/185 180/135 
Cal. Sig. Gen HP 86406 

.. 
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" . 

309.859.' 134. 185 -101 309.985 134.187 -1r1'=' -'-

31(:).111 134. 189 -100 "'710 ?'7.., ._, • C...-.J I 134.19 -101 

310.364 134.192 -101 310.49 134. 193 -99 
·310. 616 134.195 -1(11 310.742 134. 197 -100 

'71ll P6(j .... -. ~ - . 
. ·134 .198 -101 311.121 134.2 -101 

311; 121 . 134.204 -99 7 11 "="'5 ~ '\at • "-• 134.208 -1(10 

7 11'""~9 .,_. . .._.j J . 134.212 -101 311.507 134.217 -101 

311.635 134.221 -100 311.763 134.225 -1(1(1 

~ 7 11 ,-,9.~ 17 4 2 ..... q -100 31J.02 134.233 -104 
( ·-· .0 ~ '-' . LJ H· 

I! I 

"" ' j,, 

~ :7.1":t 149 17 4 27 ,., -1(13 31 .406 134.242 . -103 - '-. - '-' • ..... •C• 

312.406 134.24 -1(12 .. 7 12 ~f:4 
.;;;) • - 'J 134.238 -103 

''11.-. ~ ...... ..., 
~ c... ( C.c... 17 4 .-;t'76 •J • ~'-' -1(12 '71? pp 

'-' '- • D-' 134.234 -103 

-.1'] €f7C .!.· ~-· • ._ .. ::- 1 '74 ':•'72 v . t-·-· -105 313.196 17 4 '?'7 · ... • • c;.w -1A·~ -'-

7 17 '7C'4 ·-• ·..J. w..J 134 .22E: -1(12 313.513 17 4 ?,..•6 ·..J • t-C. -102 

.... 17 6 7 1 ~~ •J. I 134.224 -1(12 717 9A., '-' ...... __ ., 17 4 ":.)':)'? ..... . '-~'- -105 
I 

7 17 98..,. ..... ·..1.-. ' 134.226 -103 314. 101 134.23 -107 -·-· 
314.215 1 '74 "''7 4 ..... • &..\J -104 314.329 1"'.4 27 P. ... . ....... - -104 

"'"' ,..._ ~- ..• , ... . - -;-



-· 

314 .. .443 134.242 -103 314.557 134.246 -103 

314·.671 134.25 -103 314.784 134.254 -103 

31.4. 898 134.258 -101 315.126 134.262 -103 

315. 126 134.265 -103 •1 31,.246 134.267 -102 

315.366 134.27 -103 134.273 -103 315.487 
I 

-101 . J-15 £J~P' 1 "74 ....,..., ..... -lA'=' 31~ ""2'? 134.278 ·-· . '..J-' ._ •• .C:.i b -'- ·- .-:,) • I I 

I 
7 1 !=) .-.4 7 ._. ·- • C• . 1 -:7 4 -?~·1 . \J • ,__. -102 315.967 134.284 -103 

i 
""'16 ~.-.., ·~· . _s, 1-4 ':>f'...., ~· . """··'' -102 316.328 134.-289 -104 

I ' ., 

:tJ 
7 1 ,.. "72·-· ..;,) t:•. ,_. 0 134.284 -103 316.491 134.278 -103 

( 316.654 134.272 -1n-.: 316.817 134.267 -103 
~ 

_ ..... 
r::;, 

316.98 134.261 -103 317.143 134.255 -1Cl"=' -'-
--. 

317.306 1"74 ..... C' ._. . C.--' -1(14 317.47 134.244 -1(11 

717 6--·-· • . •. j.:_. 1?4 ')7rt ..... . '---·0 -100 317.959 17 4 277 v • ._&..J -1·~-::· ~- .... 

317.959 17 4 ..... ..,4 ._. • C.·..J -99 318.085 17 4 ~76 '-' . '-._._ -1rr-=--'-

318.212 134.237 -103 318.338 134.239 -1 rr? -'-

318.464 .134.24 .-100 318.591 134.242 -1(11 

318.717 ··134 .243 -101 ·318.843 134,245 ·-104 

.318~·97 134.246 -103 
. 

319.222 '134.248 -102 
,;;. .......... ~- •• '•4 '"""· •. ··~ ...... ·, •·•• 



-~ 1 "~ ":>":> .... ' 
'--' -·. ~~'- 134.256 .-101 31~.326 17 4 "j-C' 

.:;; 0 ,_6.:J -i03 

3t9.431 17 4 ":>~4 ·-· . '-' -103 319.535 17 4 2ff1 
....., • - -.J -101 

319.639 134.291- ·-103 319.743 134.3 -101 

7 1'=:J •:04 '7 
·-·~ - • ·-· t 134.309 -1€11 319.951 134.318 _t:,q 

.... -· ---e c::c-~ ~·~ -1 • j.J._ 134.326 -9C: -:7":10 ':•(:.7 
o,Jc;.. • '- '...'·.J 134.335 -98 

F:~t·4= 
,..., 
c.. 

INPUT DESIRED RUN NO. 
": .. 

=t 
l 

~ 
""' 

,·' 

•• ..o.:- .... :·;. :·: .. .. ·; 



RUH ~~0. 2 ·· OCEANIC FLT.~ll-4-81 FREG!UE~~C'l= 
132.15 

t~~H AZIMUTH DBM t~t11 AZIMUTH. 08t1 
! 

-.1.., 1~"'~":> ·~· .. i . ~'- . 134.427 ,...104 317.113 17 4 C"":o 
•..) . ·-''- -101 

... 1 ~ r.l4C: ~· ... .:. ...... 134.612 -103 '71 I "':'..,. .,;.} 6.'9.( 134.704 -101 
I 
I 

31.6.909 134.796 -103 ·316. 841 1'74 p,op, o..) • '.J•..) 0 - t·1 ~ 1-~ -··..) 
' I _,1,.. 7 .... -. .:,. '=·· {~ 134.98 -102 316.704 17 c: A..,7 

·.:J.J • - .. •.J -1Cf7 -...... 

I """1 .... ""''76 .j '='. t • ..., . '135 .165 -102 316.~ 135.257 -1 n-=· -'- . l 

I 
I .• 

316.5 135.239 -102 316.457 
I 

17 1: ""'""'1 ,_ •• ..J. Zc.. -101 

316.413 135.203 -100 316.37 135.185 -103 
:Q 7 16 '7'".r- 135.167 -98 316.283 135.149 -98 

I 
.._, • • ·-•.t.;.O 

316.239 17~ 17--· -102 316. 196 135.114 -102 ~ • .,~.._ • ·-·t:"-

p .. 
'"] 1,.. 157 135.096 -1(13 316.066 135.078 -1€13 ·-· 1.::·· •• -..1 

316.066 1 71:" . r- C' -..;J·J. ~ . .Jb -103 316.027 135.034 -103 

"'11~ Qo-
.,_) ·-·. _, •"J( 135.012 -97' 315.948 134.99 -lr-1'" -.... 

315.909 .· 134.969 -102 .315.87 134.947 -102 
71 C' 071 .. 
~· .. J • • _,._. . . 134.925 -103 315.791 134.903 -103 

315.752 '134 .881 -103 315,674 134.859 . -104 
~ 

315.674 •134:843 . -99 3f5.G26 134.826 -103 

. ·... ... .. .. -~ .. . . ·.- . . '· . ' . . . . ,. . ,• ·~ . ' . .. . . .. .. .. 



"1C' II::~Q 
.._, ·-· .. ..... •( -·. 134.809 -103 315.531 134.792 -102 

7 t~ 4)?7 '-. .._. . _ . .._. 1~4 '?"?Cj ·- , I I .._ -103 315.436 134.759 -1 f/f"1 - ._, 

-·15 --o,;-.~. . ·- . ~·-· ... 134.-742 -104 "71~ ,j • .34 17 4 ..,2~ ._, . I ·-• -103 

-:ts ~:·o-: ,_, ._ . '-•_. .._. 1"74 .,.AP. ._, • I - '..I -1f1(1 134.692 -1(10 

-~1~ lCI-' ._. ·-'. -· ( 134.675 -1~33 315.086 17 4 h"!=.$1 -..J • '..1- -10(1 

7 14 C,...,C' ._. . -· ( ._, 134.642 -94 314.864 134.626 -91 
7 14·''71:."4 ·-' • I .J 134.61 -l~H 314.643 17 4 C:9'7 

•.J • ·-· ·-· 
-99 

314.532 134.577 _qq -·-· 314.421 134.561 - ~-1. 1- .... 
- •.J 

-. 
' 

314.31 134:544 -103 314. (188 134.528 -101 

~ 314.088 134.519 -102 313.998 134.511 -102 
( 

~ 
7 1"7 q0..., 134.502 -1(12 313.817 17 4 4Q"2 -l!Y:· ·-· ,j. _, ( ..... • .--..J -'-

313.727 134.485 -88 313.636 134.476 r.ro 
--·=·'=' 

717 C'4f:: 
..... & '-' • ·-' - 134.468 ,-,-• -o( 313.456 134.459 -;::9 
'71 .... -... Fr=-
._. ~· . .:_, -· ·J 134.45 -86 717 lr'~ ._. -.J • 0·- 134.442 • -90 
717; l''c: ·-· ·-·. 0·-' 134.436 -100 .... 1 7 o·- ..... ~· •J • . t•tC. 134.431 1 -·-. - !:.:.1.::::. 

712 Ct79 ·.J ,Jo.J 134.426 -102 312.816 134.421 -101 

7 12 ·-q4 ·-· . r.:•_, 134.415 -102 7 12 ~--1 ..... • .._1( 134.41 -1•7!7 r_._, 

312.443 134.405 -103 7 12 3"j-..... . . t-b 134.4 _qq -·-· 
7 1.-. 2~P ._. c. . - ·.J 17 4 '7Q4 ..:1 • ._,_, -102 311·. 957 134.389 -101 

311.957 134.384 -86 3.11.849 134.379 --89 
311.741 134.374 -101 711 F,'77 --.• . -•wv 134.369 -103 

.............. - .... , ... 



::: ... 

:::11.524 134.363 -1 (12 3111.416 17 4 "7C'8 -102 •.J • •.J•:.J r.J 

""111 '"7('t,... . 134.353 134.348 -94 ~-· . "-"'- 0 -90 311i. 199 
7 11 Aq1· ...... . . .:. -- 134.343 -102 .... _, 87~ ...!·10! .. , .-:J 17 4 ., .... (", 

·..J • ._.,.:.~ -100 
I 

-lC:' f"'.'?C' .;.. .~ . ·:i' ·-· 134.336 ·-101 7 10' .., --z 
•.J I, ( b•.J 134.335 -1(12 

"7 I C'7 
' 

310.651 134~334 -103 .,;)10· . .._ ..... 9 134.332 -100 
i I 

7 1 C'1 4 '='"" 134.331 -102 7 10' 7 1 ~ 17 4 77 -1·01 ._. - . .:.. ( ·-· • '. ..... .:J \J ........ 

I ., 
310. 2(13 17 4 '7':·e ·-• .w~ • -1(12 310.091 134.327 -1f.'1"':a -'-

I 
309.98 17 4 '7'") -

•J • ·-·'-6 -H31 7 0Q ~sh -· -· .... -· 17 4 7~4 o.J • ·-'L. -1 ¥1':• -'-
' 

-102 
I 

309.·756 1"74 .., .......... 309,.647 174 7"7~ -91 •..J • ._.~0 ..... . .......... c. 
::D ·309.539 134.336 -102 7(1~ 4'7 134.34 -ltH ..... - • ·.J 

~ 
•I I " 7l)Q·"72? 134.343 -100 30~.213 134.347 -101 ..... -·. ·-· .... -............_ 

I 

3f-J9 .105 134~351 -101 '7f.1p,' oq,; 
._. ~·IJ • ..., -· ';;;) 134.355 -97 

70P. nroo ·-· -· . c•o._. 134.359 -102 308.671 1 ... 4 7 - 7 . .,:. . . wb._. -100 

3(18. 671 134.364 -100 7(30' 54.-~· I..J o b 134.365 -lf12 

7~3° 4'='1 \J '..J. '- 134.366 -98 308'. 296 134.367 -1f'f'1 _ ..... 

3(18. 171 134.368 -102 '308.046 134.369 -84 
307.921 134.37 -86 307.796 134.371 -1n~ -'-

307.671 134.372 -102 307.421 i34.373 -100 

307.421- ,'134.369 -103 3.07,. 349 134.366 -102 

307.277 .134.362 -103 307.205 " .· ·134.358 -102 
~ . '-.............. -. . ..... . ~· . . -·· . 



--c:r·" ·1 .... 4 -~~- ( • •e~· -134.355 .-102 307:.062 134.351 -101 
~ 

3~)6 :99 134.348 -1(12 "70~ QlP. 134.344 -1~10 o,J b.,., '.J 

r 
'"1(1- 04-...... .:.. f:·. ,_. E· 134.341 ·-102 306.703 134.337 -101 

r 
-n-- ""07 .:•.:.b.' ·-· 134.34 -100 306.587 134.342 -101 

~ 

'7f1,.. 4 7 1 ._o,:.t;:, • I 134.345 -100 . 306.355 134.347 -99 
306.239 1'74 "'JC' o,J • ._ •• _, -1(1€1 :-:;:A6~ 1 "='~ ·--. '--

1"74 '7C'"j 
•.J • •.J·-''- -99 

306.~)07 1"74' '7C'5 -98 305.891 134.357 _qq .._. . .J·-··- -·-· 
'7 f-'1&::" ?'"':' 4 ..... .:..J. ( 1 "14 "']-..... . .... t. -100 "7f1C" 54r;,. 

·-·- .-::J.. '-
1 '"] 4 -·F.-~· . ... ;:._ •. j -9::: 

305.542 1 ... 4 -J-'7 ..::. • -.JE• .... • -CIQ _. -· '70C' '"]-,C' 
·-· ·-· • •.J ( ·-' 

17 4 .., -'"] ,_. . ._.fi . ._, -96 
3(15 .208 134.364 -98 305.041 134.364 -93 
"7'?4 .. -. ..,.4 .....,. -' • C•l 17 4 "'J-C' ._. . ._.t ...... • -91 304.707 1-.4 -. -r ~:.· .. :.·b·J q·--· --·.c. 
3€~4 .54 134.366 ---93 . 3-. ..... 304 . ._ { ~· 134.366 -99 

t 304.205 134.367 -99 7f7f7 8..,1 1-.4 '7-- qr• 
·-• -....:J • I -~ •. _.6{ -· ·-· 

3€13. 871 134.362 _c,q 707 7q .. .;. 17 4 7 5 7 -9:3 ..,_. .._. .. ·-·. -· '- -.J • ~··- I 
'7f.l7 '?17 17 4 7~--· -Cl·~ 303.633 134.347 -101 

l;, 
_,_ ·-• • I .._, ·-· • w-. C. _,.., 

r 

303:554 134.343 -99 30~.475 134.338 -100 . 
·z~-, 7Q6 ·-·-,...} .. ._._. 17 4 773 ·J •. _.,_. -ctCt -·-· 303.316 134.328 -ct·~ _. -· 
303·.237 1-:14 7 27 

o,J • ._. 'IJ -1(10 303.078 134.318 -1(10 
r 

303.078 134.323 -100 302.964 134.328 -100 
I 

302.849 1"74 77'7 .... . v .... v -99 302.734 134.339 -99 
302.62 134.344 -1(10 302.505 134.349 -1,]0 

. 302.39 134.354 -99 302.275 134.359 -QQ -· -· 
302.161 134.364. -99 31!H. 931 134.37 -9::: 
301.931 ·134.371 -96 301.835 1~4 7~~ "' .• .,_.{c_ -96 
301.739: ·134.374 -99 3€11;., 643 134.375 _q-::-

-·I 
I 

·t~. • • ,_ ........... ,. · ... .. 



3~31. 547 . 1..,4 .,.., -
... • •.Jt' 6 -QQ -·-· 301.451 134.378 -100 

~(11. 355 134.379 -99 301.259 134.38 -102 

301. 163 134.382 -99 300.971 134.383 -100 

-:?~10 q-::-1 -·- ·-· 17 4 '7Q1 '-. . -.;;;,).., -99 300.859 134.399 -101 . 
7Af1 747 .._._-. ' 134.407 -1(10 . 300.635 134.414 -99 
.. C10 r:~.7 .._ . .;,. .... _ . .::.,._. 1 .... 4 4,..,..., 

~' . c:.~ -98 -,300. 411 134.43 -99 
3~::K1.298 1~4 •470 

.__: . ..... .. _. -99 300.186 134.446 -99 
30~3. 074 134.454 _qq 

_,- 299.85 134.462 -98 
299.:35 134.464 -100 "="=t9 7 48 £;:..,J- ' J I 134.467 -99 
~'=-·~ 64,.. .__ .. - • I t:• 134.47 -99 299.543 134.472 0 -99 
':•qq '441 '-..,- . 134.475 -QQ -· -· 299.339 134.478 -·=t·=t -· -~ -:;u::.g •:•'77 
'--' . '-'-' 17 4 4,..., ._. . 0 -100 299.134 134.483 -98 
·:·99 Cf7'~ 
~- - • - -..•a:.. 134.486 -100 298.828 134.488 -99 
298.B28 134.491 -99 ·:oqa '"'~9 134.494 -98 

~ ~-· . ( .. .-.q.-. ·-=t 134.497 -1(11 . 298.562 134.499 -C:Q &::....., 0 . t;: ..... -·-· I 298; 47.3 134.502 -99 ?9~"' 78~ 134.505 -101 ~ .c.;. C•. ·-• •·J 

6' 
29E:.296 134.5€18 -101 298. 2(18 134.51 -100 

298.119 134.513 -99 2Q.., Q4':) 
_, ( • -· c;.. 134.516 -1 ~3(1 

'=•97 Q4':) 
'-· • .J c. 134.525 -99 297.824 134.534 -100 
,. q.., ..,0-c._ ( . ( b 134.544 -99 297.587· 134.553 -100 

2~7.469 134.562 -98 29~.351 134.571 -1!Z10 

,.97 ,. '7'7 134.581 -96 29 ;.115 134.59 -96 ~ • ~·.J·.J 

296.997 134.599 -100 296.76. 134. 6(18 -100 

296.76 134.61 -100 296.679 .. 13~.612 -100 
...... ,,. .. ' . . . .. . ~ - ..•. 



2:76.597 .. -134.613 -94 "='9- ~tc:: 4;. lj. • .-:J ;:) 134.615 -94 
-~:·qf- 4 ""'] 4 . ...... _. _\. ~· -134.617 -94 296,. 352 134.618 -102 

I 

·;·g6 ?71 ' ...__ ..... 134.62 -100 296.189 134.621 -l£10 

·:·g6. 10'"' . '-- . 0 . 134.623 -99 295j. 944 134.625 -101 
I 

--=-qS-Q44 '--'-·-' 134.623 -101 ·-=-9~ 81 '"7 ... .-:J. ( 134.621 -100 

?9c; 6q 
~ "-·. -· 134.619 -102 295.563 134.618 -100 

i 
":•4Cj. 43~ 
'--''- .. -· 134.616 -101. 295.309 134.614 -9(1 
--·c.s 18 .... · C..-· . . •. :,. . 134.613 -90 "qr eel:' ~- ·-· . . ;:)._. 134.611 -~37 
':•C.4 . q-:·g .__. . - '-- . 17 4 f:Aq v ·-- .. -91 --·Q4 €?5 ~-· ... 134.607 -92 
·-·q4 6'7C:: . 
~- ... ·-· 134.612 -100 ,...,~4 II:'--. 

C.- I •:.:Jb( 134.616 -103 

1J 294.459 .134.62 -100 294.351 134.624 -1VI":: 
I -"-

14 
294.244 . 134.628 -102 294.136" 134.633 -10€1 ~ 

"'='Q4 f't':at"• '--· • - t...•:-- 134.637 -100 293.921 134.641 -1 f.t'=' -"-

')q'7 01'7 .__.,;,.}. \...' v 134.645 -102 293.598 134.649 -1171'=' - ,_ 

RH= .... .:_, 

IHPUT DESIRED RUN ~~0 . . ...,. 

rl ...... ·, .·· 



.. 

I 

F~UN NO. 3 OCEANIC FLT.Jll-4-E:l FREG!IJENC'r'= 
132.15 

f·~t1l AZit·1UTH OE:t·1 t·U1I AZit·11JTH 08t1 
t 

2:::::9.582 1 .... 4~1'"' ...:,\ . .. . '=' -1(~2 ?• .... q ~":).., ._o_ I· ·-:.J'- ,. 1 "74 ~~"•"7· 
·-' ... t:•·J -101 

.-_.C"=4 47 1 a:_.~._, • I 1'74 C•C' -..,) . ';,J·-· -103 289,.416 134.916 -1fJ0 
I 

-.~q·'7,...1 17 4 Qr'o"7 -101 289,.305 1 7~ A~ -519 ~·=--· . ·-·'=· ..... • -· t:.• ._. • ·-··-··- .-::J 
289.25 135. 116 -90 ':IC•9 1 Q4 17~ 1P.7 -91 '-o;.o_ • -· .,..._. -•w 
"')Cu=t 1 '7<=1 c.·-·-· . ·-·-· 17~ . •")C' '*'.._ • ._._. -98 ?·-.. ~ Vt"'j·-· 

~<::·- l' - .... ~. 1'7~ 717 ·-·"-· . ·-· -' -100 

2:::9·. 028 135.344 -100 '.>·-·A Ctct4 
'-0~. -·-· 135.371 -1(11 

2:33.959. 175 '7QC• ._ •. _ • ._._. '.J ~101 2}i·~ Q2Cj 
-·~. _, ·-

I 

135.425 -101 

28~.856 
~ 1 "' ... ·a ~9 135.452 -96 135.479 -94 c•:- . ·=· . 

:p .-,.-...-._ .-..-.1 135.507 -94 2°'gJ 78-, 135.534 -•:l':• t;.OC• ; C•C::. ·-·~· ( 
-J"'-

I 288.752 135.561 -Ct? ·?~· -l'\7 135.58:3 -91 ~-= .. - . E .. : .. .:.e 
~ 

_, .... 
,.,,..,,.:; 6P." 288 .. 6E:3· 1-.c:- ,..1 -91 1 "7!=j t= .... ,., -:?.? ..:!··-•.b ~·::oc,. --· • ,_,._ . -·~·c:. 

~ 288.692. 1-.~ -c:-4 -99 ·')t"•fe 6Q6 135.676 -·=·7 .,:. .. _ •. 6.J '-'='-1' -· ·-·· ...... -..... 7 1-:;:!:. h98 -·91 ":1•-...-. -.04 135.72 -~~·:· .:..CJCJ. I .... -. -- a:...•:•c,. f -' '-
,..·C•C.• -,~9 17 r: -:>4·:. -91 .-.nr. '?1 L 135.764 _qq 
(:.•_ .. _. •. f - ...... J. { (.;.. C.C•O~, t -.....• - -· 
':Jr"•C• 71 -, 1."'5 ....... - -98 ·:·P.P. "??F. 135.808 -9~= ._(".. .. :::.~. I ~· . (.::6 '--'~ •• I a;..._t 

2E:8. 726 17c:" P.7 _:c,Q '?.-.p ..,44 135.852 qrr 
. ._ .. _. ' _ . ._. ··-· "-.;.•=:to1 • I --··=· 

.288. 763 1-.C' ,:•-4 .;5.J. '..1( -9·=4 -· ':ol"'o8 7°1 '-0 ,, ·-· 
1--.c:- 01"1-.,:. .. -;.). ·-·~'=' -9::: 

-:·:-·:=: 8 
'- -· -· . 17 S ~1° ...... •~-. J 'J -98 ,..,oro 81q 

t:-•:•0. ·- 1-·c: Q4 ·~·-~. -· ~9::: 

288.836 135.962 -99 ,.._.o8 nc:~ 
4.C• , O·:J·..J 1-C' C,r'•4 .;:. • ._t • -" 0 -·=a·-, _o 

288.873 136.006 -98 288.91 136.(128 -97 
·;.s·;:) ec 1 .... •J. _, 136.047 -98 .288,926 17 6 o·-'? ·-· . bt -98 
.-.P.R 947 
~-·-···- .._,' 

1 '7 ... (1P.~ vb. -•-:;J -97 288.959 136.105 -96 
288.975 136.124 -96 '='8P. Qq..-. ~ -· • .J- ~ 136.143 -97 
289. 0t.38 . 136.162 -97 r·-" 28Cf·f1?4 136. 181 -97 
289.041 136. 2EH q-· ""r- .... 

1~6 '?? -97 -~ ( 289;i.073 
\ol ·"'-

289.073 136;276 -96 289.117 136 ..,.,.,. . .... ' ,.,;} ........ -Q"? 
-·I 

... , .. -·-. 



I 
I 

·.)8Q l h' ..... -" . . - . 136.389 -~~8 289.204 136.446 -97 
:'C.•Q "~'4.., ,_._._ .. '- ( ' 1 .... ,:; C' ~}-=· ..:) - . ..... '- ·--97 -:•r•q ·:•Q 1 

.:..C•- • '·-· 136.559 -97 
·: .. -: .. :. 7~4 .,._, __ ,_ .. "·'""" 136.615 -96 289.378 1 -Jf: ,-:.-,-, .._._ • .J( c. -98 
··::.·::-·::. 4 '":) 1 .... '-'-· . '·· 1 -:1,. ~""•C• ._. t:• . •. c:. ._, -96 2i::9. 508 1 -:t~· "':t81:j 
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