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INTRODUCTION 

With the ever increasing nuaaber of Instrument Landing System (ILS) both Installed 
and planned,  spectrum management is finding it extremely difficult to assign 
frequencies.    The present distance separation criteria which determine frequency 
assignments between co-channel ILS's is determined by the function (locallter, 
glide slope, distance measuring equipment) requiring the greatest separation. 
At present this geographical separation criteria is determined by the 200W 
8-Loop localizer which has an essentially omnidirectional radiation pattern. 
In an effort to further refine this separation ceiteria it will be necessary to 
make use of both the antennas directivity and gain, of all  localizer type antenna 
systems (8-Loop, V-Ring, Twin t, VOR LOC). 

Another area of concern for  spectrum management is the  localizer airborne receiver. 
In the past little if any information has been available to receiver manufacturers 
in determining the dynamic range an airborne receiver will actually encounter. 
As a result, various receivers under a strong signal may tend to deteriorate with 
rejection.    In an effort to correct  this situation it is hoped that we will be 
able to furnish data so that they can more precisely write future specifications 
for  the next generation of airborne receivers. 

This report is the second of two reports that reflect Airborne Measurements cf 
VOR/Localizer signal Strength and Desired to Undesired Signal Ratios Report 
No.  FAA-RD-75-165 Vol.   I and Vol.   II. 
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BACKGROUND 

Airborne measurementa were mi de on a facility presently an 8-Loop locallaer 
that was scheduled to be upgraded to a V-Rlng antenna system. Since the 
radiation pattern and gain of the 8-Loop are well established facts it is 
possible to compare a known (8-Loop) to an unknown quantity (in this case 
V-Rlng). 

In this manner the gain of the antenna system can be accurately determined. 
Unfortunately no 8-Loop locallzers were scheduled for replacement by Twin-T 
antennas so this type of antennas directivity and gain are measured separately. 

At each site, terrain permitting, a 25 Nm orbit was flown at 1000', 2000', 3000', 
4000', 5000* and 6250' AGL. Radial flights were flown starting 25 Nm out and 
ending 25 Nm bevond the antenna system. The two radlals are 0° and 90° and were 
flown at 1000' and 6250' AGL. In essence this gave us four radlals, 0° and 90° 
to the facility and 180° and 270° from the facility. The SAFI equipment aboard 
the aircraft enabled the exact asmuith and distance to the locallzer antenna's 
to be determined. 

The only measurements that will be made by the plane will be R.F. signal level. 
This measurement was done by using the aircrafts #2 and #3 VHP navigation 
receivers (Modified Bendix NA26C) these receivers both share the front VHP 
antenna (Collins 37J-3) on the aircraft. The AGC of these receivers recorded 
on t.ie aircrafts CEC recorders with proper calibration along with the SAFI 
sequence numbers. All AGC values were converted to uV and sequence numbers 
were converted to azmuith and distance to the locallzer antennas. 

Unforti:nat«>ly the aircraft was not flying a perfect circle therefore all the 
orbital data has been corrected for 25 IM, experimently it has been determined 
that the 180° point is 6 dB down from 0° and 270° is the same as 0°, but there 
are not corrections made in the data. In all cases it was necessary to add 
attenuation to the aircraft receivers so that the saturation point of the receiver 
Is not reached. At this point there is an indication of expected input levels 
that are encountered in the normal approach of an aircraft to an ILS. 
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TEST PROCEDURES 

These procedures were conducted by the same national flight Inspection SAFI 
Convalr 580 based at Oklahoma City, Oklahoma.    The aircraft was in no way 
altered from Its normal state.    All measurements were made using the alrcrafts 
normal receivers.    These receivers were calibrated either before or after each 
test flight.    When making receiver Input signal level runs a variable attenuator 
was added to the receiver input and varied so that it would not drive the AGC 
to saturated values. 

The sites where antenna gain and directivity were measured a aeries of 25 NM 
orbits were flown.    The altitudes ranged from 1000*  - 6250% with readings taken 
at QO (Front Course), 90°,  180° (Back Course), & 270°, and SAFI equipment was 
used to determine the alrcrafts position, radials were flown also at 25 Nm 
TO and FROM the facility. 
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DESCRIPTION 

1. GENERAL 

A. 8 Loop - Love Field Runway (R/W) 13L Dallas, Texas 

This facility was a normal 8 Loop array with a small screen in back. 
The antennas are 5,5' above ground and 1100' from the end of the 
R/W, the carrier power to the antenna distribution unit is 150 watts 
(21.8 dBW). 

Data: The following flying was done in clear weather on August 26-27, 
1969. 

Orbits 1000', 2000', 3000', 4000', 5000', 6250" Above Ground Level(AGL) 
Radials 1000' AGL - 0°, 90o, 180°, 270° 

6250; AGL - 0o, 90°, 180°, 270° 

B. V-Ring Localizer Love Field R/W 13L Dallas, Texas 

The V-Ring installation is typical of the FAA standard localizer for 
CAT II runways. The antennas were manufactured by the Antenna Products 
Corp. and are Installed within 5' of Che original 8 Loop array. The 
antennas are 5.5' high above ground and 1100* from the runway and 
unscreened the measured carrier power at the antenna distribution unit 
is 118W (20.7 dBW). 

Data: The following flying was done in clear weather on January 2&3, 1970. 

Orbits 1000', 2000', 3000', 4000', 5000', 6250' AGL 
Radials 1000' AGL - 0°, 90°, 180°, 270° 

6250' AGL - 0°, 90o, 180°, 270° 

No data will be found on the 90° 1000' radials due to 
terrian conditions. 

C. V-Ring Love Field R/W 31L Dallas, Texas 

This is a standard FAA V-Ring antenna system which has been elevated 
one wavelength above ground. The carrier power to the antenna 
distibution unit is 140 watts (21.5 dBW). 

Data: The flying was done in clear weather on January 2S3, 1970. 
The 1000' radials were omitted from the flight test due to terrain. 

Orbits 1000', 2000', 3000', 4000', 5000', 6250' AGL 
Radials 6250' AGL, 0°, 90°, 180°, 270° 
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D.    Twln-T R/W 23 Latrobe, Pa. 

This  Is a non-federal facility with an Airborne Instruments Twln-T 
antenna system.    The antennas are 9.33* high and have approximately 
2W (3 dBW) carrier power to the antennas distribution unit. 

Orbits 3000',  4000', 
Radla Is  1000* AGL 

6250' AGL 

5000',  6250' AGL 
QO,  180° 
0°,  90°,   180°,  270° 

The  1000' & 2000" orbits as  the 90° & 270°  1000' radlals were not 
flown because of terrain conditions. 

Note: Polar plots reflect the FAA's 5 uV" usuable distance criteria. 
When the curve touches this circle it indicates a R.F. signal 
level of less than 5 uV at the antenna output. 



  .■- . . .....       .       ... 

■ -'Vivv-?^^- 

■ '- . 

'S   ■■i^'*''" 
•$   ■   '    v 

TEST RESULTS A 

LOCALIZER SIGNAL MEASUREMENTS 

\         Love Field Dallas, Texas 
B |         Runway 13L 

•         8-Loop Local!zer 
1 i          Frequency 110,3 MHz 1 

1        8/27/69 
1 !          1000' AGL 25 MM Orbit 
1 

ü 
1          Azimuth (degrees) uV 

i 223.0 k.2 
■ 219.0 8.7 
B 213.0 Q.h 
P 208.0 8.8 
1 203.0 8.2 

197.0 ** 
I 192.0 7A 

r I87.O 6.5 
1 182.0 (f.6 

177.0 6.1+ 
j 172.0 6.3 

I67.O k.Q 
162.0 ** 
157.0 *» 

|. 152.0 «* 

i 1U8.0 ** 

i. ite.o ** 

f 137.0 «* 

P 133.0 ** 
127.0 «* 

i 122.0 ** 
- 118.0 «* 
y 112.0 #* 
>' 
^ 107.0 ** 
|; 102.0 ** 
^ 97.0 ** 

92.0 ** 
| 87.0 ** 

83.0 ** 
77.0 ** 

j 73.0 ** 
67.0 ** 

: 63,0 ** 
57.0 ** 
52.0 ** 
1+8.0 ** 

Azimuth (degrees) 

1+3.0 
32.0 
27.0 
22.0 
18.0 
13.0 
7.0 
3.0 

358.0 
352.0 
3U7.O 
31+2.0 
337.0 
332.0 
327.0 
322.0 
318.0 
3ii;-. 0 
307.0 
302.0 
297.0 
293.0 
287.0 
282.0 
278.0 
272.0 
268.0 
262.0 
257.0 
253.0 
21+8.0 
21+3.0 
237.0 
232.0 
228.0 

uV 

*« 
5-7 
6.1 
8.5 
5.6 

12.1 
12.1+ 
11.8 
12.9 
12.1+ 
12.5 
11.2 
10.3 
12.1 
11.1+ 
12.1 
8-5 
7.9 
9^ 

12.0 
10.1 

8.1+ 
13.2 
10.5 
8.8 

10.3 
ll+.l 
9.7 
5.0 
1+.6 

1+.0 
h.3 
5.0 
5.0 

■**   Receiver input less than 3.3 microvolts 
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LOCALIZER SIGNAL MEASUREMEICTS 

Love Field Dallas, Texas 
Runway 13L 
8-Loop Locallzer 
Frequency 110.3 MHz 
8/27/69 
2000' AGL 25 MM OrMt 

Azimuth (degrees) 

223.0 
218.0 
212.0 
207.0 
202.0 
198.0 
193.0 
187.0 
182.0 
177.0 
173.0 
I67.O 
I63.O 
158.0 
153.0 
11*7.0 
142.0 
137.0 
132.0 
127.0 
123.0 
118.0 
112.0 
108.0 
102.0 
98.0 
93.0 
88.0 
82.0 
78.O 
72.0 
67.O 
63.O 
57.0 
J2.0 
1*7.0 

uV 

13.2 
18.2 
19.0 
21.1 
UM 
13.3 
10.5 
13.8 
10.1* 
7.9 
9.7 

11.8 
8.3 
9.5 
8.9 
7.7 
7.8 
6.1 
7.0 
k-l 
5-9 
5.+ 
5.0 
5.9 
l*.l 
k.5 
** 

7.3 
5.3 
6.7 
8.3 
8.0 
8.7 

12.5 
13.3 

8.1* 

Azimuth (degrees) 

1*2.0 
37.0 
32.0 
28.0 
23.0 
17.0 
13*0 
7.0 
2.0 

352.0 
31*8.0 
31+2.0 
338.0 
332.0 
327.0 
322.0 
318.0 
313.0 
308.0 
302.0 
298.0 
293.0 
287.0 
282.0 
278.0 
272.0 
268.0 
263.0 
258.0 
253.0 
21*7.0 
21*2.0 
238.0 
232.0 
228.0 

** Receiver input less than 3.3 microvolts 
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LOCALIZER SIGNAL MEASUREMENTS 

Love Field Dallas, Texas 
Runway 13L 
8-Loop Localizer 
Frequency 110.3 MHz 
8/27/69 
3000' AGL 25 NM Orbit 

Azlmuth(degrees) uy 

22^.0 20.6 
217.0 23.1 
212.0 25.9 
207.0 28.3 
202.0 32.3 
197.0 25.1 
188.0 26.2 
182.0 20.5 
177-0 1^-9 
172.0 20.9 
168.0 2^.2 
162.0 21.0 
157.0 20.3 
I52.O 18.3 
iVf.O l6.3 
11*2.0 23.0 
137.0 13.5 
132.0 1^.^ 
127.0 12.1 
122.0 10.8 
116.0 12.2 
112.0 12.1 
108.0 11.8 
102.0 12.5 
98.0 12.9 
92.0 10.1 
87.O 14.1 
82.0 11.5 
78.0 15.3 
72.0 15.^ 
68.0 17.5 
62.0 19.1 
57.0 25.9 
52.0 26.7 
1+7.0 18.8 

Azimuth(degrees) 

1+3.0 
38.0 
32.0 
27.0 
22.0 
18.0 
12.0 
7.0 
2.0 

355.0 
352.0 
3I+8.O 
31+2.0 
337-0 
332.0 
327.0 
323.0 
317.0 
31^.0 
308.0 
303.0 
297.0 
293.O 
288.0 
283.0 
278.0 
273.0 
267.0 
262.0 
258.0 
252.0 
21+8.0 
21+3.0 
237.0 
233.0 
228.0 

33.5 
39.0 
1+7.8 
51.6 
52.8 
53.3 
58.7 
35.0 
1+0.0 
1+2.5 
1+9.1 
52.1+ 
39.^ 
32.9 
1+1+.1 
51.5 
28.5 
29.3 
1+0.2 
36.7 
28.0 
33.8 
1+7.6 
3I+.0 
29.1 
23.6 
3^.3 
30.3 
29.3 
23.1 
18.1+ 
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LOCALIZER SIGNAL MEASUREMENTS 

Love Field Dallas, Texas 
Runway 13L 
8-Loop Localizer 
Frequency 110.3 MHz 
8/27/69 
1+000' AGL 25 NM Orbit 

Azimuth (degrees) 

217.0 
211.0 
207.0 
202.0 
197.0 
192.0 
186.0 
182.0 
177.0 
172.0 
166.0 
162.0 
156.0 
152.0 
147.0 
1U2.0 
137.0 
132.0 
127.0 
122.0 
117.0 
112.0 
107.0 
102.0 
97.0 
93.0 
87.O 
82.0 
77.0 
72.0 
66.0 
62.0 
56.0 
52.0 
47.0 
43.0 

Azimuth( deg ree s) 

27.0 
22.0 
18.0 
12.0 
7.0 
2.0 

357.0 
352.0 
3^7-0 
3^2.0 
337.0 
332.0 
327.0 
322.0 
317.0 
310.0 
307.0 
302.0 
297.0 
292.0 
287.0 
282.0 
276.0 
272.0 
267.0 
263.0 
257.0 
252.0 
247.0 
21+2.0 
237.0 
233.0 
226.0 

uV 

1+1+.7 
38.5 
^7.3 
57.5 
7^.5 
83.2 
70.7 
66.3 
70.2 
61+.7 
^7.3 
60.1+ 
78.2 
7^.5 
^3.5 
38.6 
52.7 
1+3.6 
37.1 
1+3.0 
1+8.5 
1+3.8 
1+2.2 
1+2.1+ 
36.5 
1+3.^ 
1+1.1 
27.9 
36.1+ 
36.9 
39.6 
37.3 
30.5 
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LOCALIZER SIGNAL MEASUREMENTS 

Love Field Dallas, Texas 
Runway 13L 
8-Loop Local!zer 
Frequency 110.3 MHz 
8/27/69 
5000' AGL 25 NM Orbit 

Azimuth (degrees) uy 

217.0 26.8 
212.0 40.6 
207.0 42.5 
203.0 39.5 
197.0 53.3 
192.0 37.5 
187.0 36.7 
182.0 39.5 
177.0 22.1 
172.0 U2.8 
I67.O 31.8 
162.0 3^.2 
157.0 31.9 
153.0 33.0 
148.0 29.4 
143.0 30.7 
137.0 22.9 
132.0 22.6 
127.0 26.4 
122.0 21.6 
118.0 22.6 
112.0 24.3 
108.0 24.3 
102.0 24.0 
97.0 27.0 
92.0 19.0 
88.0 22.1 
82.0 23.4 
77.0 29.5 
72.0 30.U 
68.0 30.6 
62.0 31.3 
58.0 39.6 
52.0 39.7 
1'7.0 24.2 
42.0 36.9 

Azimuth(degrees) 

37.0 
33.0 
27.0 
22.0 
17.0 
12.0 
7.0 
2.0 

359.0 
352.0 
348.0 
343.0 
337.0 
332.0 
327.0 
322.0 
317.0 
312.0 
307.0 
301.0 
297.O 
292.O 
287.O 
282.0 
277.0 
272.O 
267.O 
262.O 
257.0 
252.O 
247.0 
242.0 
238.0 
232.0 
227.0 
224.0 

uV 

52.3 
61.9 
49.9 
39-2 
55.9 
57.5 
73.5 
76.1 
68.0 
77.6 
69.7 
78.9 
48.8 
74.6 
83.3 
85.6 
72.6 
52.9 
61.9 
56.I 
42.9 
^5.9 
55.9 
52.5 
55.7 
i+0.3 
40.9 
48.4 
51.0 
33-3 
44.0 
40.2 
35.5 
33-5 
37.0 
26.2 

10 
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LOCALIZER SIGNAL MEASUREMENTS 

Love Field Dalla;-, Texas 
Runway 13L 
8-Loop Localizor 
Frequency 13.0,3 MHz 
8/27/69 
6250' AGL 25 m Orbit 

Azimuth(degrees) uV 

222.0 43.0 
217.0 37-3 
212.0 51.8 
208.0 64.0 
203.0 50.7 
197.0 63.7 
193.O K).? 
187.0 61.2 
162.0 47.2 
177.0 35-8 
172.0 57.3 
168.0 4l.l 
162.0 50.2 
158.0 44.1 
152.0 42.7 
148.0 39.2 
142.0 33.0 
138.0 30.4 
133-0 22.7 
128.0 34.5 
122.0 28.4 
118.0 28.8 
112.0 33.3 
107.0 31.0 
102.0 31.1 
97.0 34.0 
92.0 28.1 
88.0 32.3 
82.0 38.0 
T7.o 47.9 
73.0 46.2 
67.0 39.6 
63.0 40.0 
57.0 -50.3 
52.0 53.7 
48.0 27.7 

A/iniuth (degrees) 

37.0 
32.0 
27.0 
o3.0 
17.0 
!3.r 

7.0 
2.0 

358.0 
353.0 
347.0 
342.0 
337.0 
333.0 
327.0 
322.0 
318.0 
312.0 
307.0 
303.0 
298.0 
?93.o 
287.0 
282.0 
277.0 
273.0 
267.0 
262.0 
257.0 
253.0 
248.0 
243.0 
238.O 
233.0 
227.0 

uV 

hb.Q 

73.5 
74.0 
75.1 
55.2 
77.0 
90.3 

113.0 
85.O 

116.0 
11.1.0 
110.0 
78.7 
94.8 
98.3 

101.0 
102.0 
82.9 
68.1 
77.0 
67.2 
56.1 
54.5 
77.4 
54.5 
',6.8 
48.0 
63.8 
■,8.6 
43.7 
57.0 
51.4 
so.8 
49.3 
52.0 
50.0 

11 
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TEST RE8PLTS B 

LOCALIZER SIGNAL MEASUREMENTS 

Love Field Dallas, Texas 
Runway 13L 
8-Loop Locallzer 
Frequency 110.3 MHz 
8/26/69 
1000' AGL 0° (F.C.) Radial 

Distance (NM) 

23.b 
23.0 
22.5 
21.9 
21.4 
20.B 
20.2 
19.7 
19.1 
18.6 
18.1 
17.5 
17.0 
16.4 
15.9 
15.3 
lU.B 
14.2 
13.7 
13.3 
12.6 
12.1 
11.5 
11.0 
10.5 
9.9 
9.^ 
8.9 
8.3 
7.7 
7.1 
6.6 
6.1 
5.5 
4.9 
k.k 

135.0 
157.0 
184.0 
248.0 
270.0 
309.0 
358.0 
463.O 
595.0 

Distance (NM) 

3.8 
• 3.3 

2.7 
2.2 
1.7 
1.0 

uV 

858.O 
1265.0 
1545.0 
2250.0 
6875.0 
38OO.O 

12 
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LOCALIZER SIGNAL MEASUREMENTS 

Love Field Dallas, Texas 
Runway 13L 
8-Loop Local!zcr 
Frequency 110.3 MHz 
8/26/6Q 
6250'' AGL 0° (I 

1.C,) Radial 

Distancr (NM) UV 

23.6 116.0 
23.0 128.0 
22.5 130,0 
21.9 150.0 
21.4 155.0 
20.8 157.0 
20.2 163.O 
19.7 174.0 
19.1 193.0 
18.6 215.0 
18.] 195.c 
17.5 215.0 
lY.o 226.0 
16.U 240.0 
15.9 267.0 
13.3 240.0 
1J+.8 269.O 
14.2 284.0 
13.7 308.0 
13.2 328.0 
12.6 385.O 
12.1 311-0 
11.5 341.0 
11.0 391.0 
10.5 429.0 
9-9 457.0 
9.4 517.0 
8.9 556.0 
8.3 618.0 
7.7 671.0 
7.1 825.0 
6.6 781.0 
6.1 897.0 
5.5 1018.0 
4.9 1210.0 
4.U 1513.0 

Distance (NM) 

3.8 
3.3 
2.7 

1.7 
1.0 

.5 

.04 

uV_ 

1678.O 
1.843.0 
1875.O 
1884.0 
1595.0 
1375.0 
2640.0 
1623.0 

13 
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LOCALIZER SIGNAL MEASUREMENTS 

Love Field Dallas, Texas 
Runvay 13L 
8-Loop Localizer 
Frequency 110.3 MHz 
8/26/69 
1000' AOL 900 Radial 

Distance (MM) 

23.^ 
22.8 
22.2 
21.6 
21.0 
20.4 
19.8 
19.3 
18.7 
18.1 
17.5 
l6.9 
16.U 
15.8 
15.2 
14.6 
14.0 
13.4 
12.8 
12.2 
11.7 
11.1 
10.5 
9.8 
9-3 
8.6 
8.0 
7-5 
7.0 
6.3 
5.7 
5.1 
4.6 
3.9 
3.3 
2.7 

uV 

** 

** 
** 
** 
** 
** 

5.6 
7.6 
5.4 
9.4 
7.5 
7.7 
9.8 

10.7 
12.0 
14.3 
17.1 
15.7 
20.7 
24.0 
29.7 
29.5 
34.2 
42.1 
49.5 
54.4 
70.4 
79.8 
100.0 
l60.0 
270.0 
424.0 
930.0 

Distance (NM) 

2.2 
1.6 
1.0 
.4 

uV 

1815.0 
4570.0 
3885.O 
3885.O 

** Receiver input less than 3.3 microvolts 

14 
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LOCALIZER SIGNAL MEASUREMENTS 

Love Field Dallas, Texas 
Runway 13L 
8-Loop Localizer 
Frequency 110.3 MHz 
8/26/69 
6250' AGL 90° Radial 

Distance (NM) uV 

23.^ kl,0 
22.8 48.0 
22.2 51.0 
21.6 52.0 
21.0 59.0 
20.U 61.0 
19.8 66.0 
19.3 71.0 
18.7 75.0 
18.1 8U.0 
17.5 86.0 
l6.9 90.0 
16. U 105.0 
15.8 108.Ü 
15.2 117.0 
14.6 143.0 
lk.0 149.0 
13.4 155.0 
12.8 177.0 
12.2 193.0 
11.7 212.0 
11.1 256.0 
10.5 286.0 
9.8 ?97.o 
9.3 347.0 
8.6 396.0 
8.0 484.0 
7.5 545.0 
7.0 600.0 
6.3 699.0 
5-7 869.O 
5.1 1062.0 
U.6 1452.0 
3.9 2035.O 
3.3 1749.0 
2.7 2393.0 

Distance (NM) 

2.2 
•1.6 
1.0 
.4 

uV 

2420.0 
1254.0 
3520.0 
2393.0 

15 



f- typb 
Kwnanwi^f^vii 

LOCALIZER SIGNAL MEASUREMENTS 

Love Pleld Dallas, Texas 
Runway 13L 
8-Loop Locallzer 
Frequency 110.3 MHz 
8/26/69 
1000' AGL 180° (B.C.) Radial 

Distance  (NM) 

.05 

.6 
1.2 
1.7 
2.3 
2.8 
3-^ 
3.9 
h.3 
5.0 
5.6 
6.1 
6.7 
7.2 
7.8 
8.3 
8.9 
9.^ 

10.0 
10.6 
11.1 
11.7 
12.2 
12.8 
13.4 
13.9 
1U.5 
15.0 
15.6 
16.1 
16.7 
17.2 
17.8 
18.1+ 
18.9 
19.U 

uV 

7260.0 
21^5.0 
1100.0 
6^9.0 
385.0 
275.0 
17U.0 
13^.0 
98.0 
68.8 
52.3 
37.7 
36.9 
32.8 
25.3 
25.8 
23.7 
22.0 
20.1 
13.5 
13.5 
12.2 
11.5 
11.0 
10.0 
8.8 
9.2 
7.9 
8.5 
8.1 
8.3 
8.8 
8.9 
7.1 
6.9 
7.^ 

Distance  (NM) 

20.0 
20.5 
21.1 
21.6 
22.2 
22.7 
23.3 
23.8 
2k.k 
2h.9 

uV 

7.3 
6.5 
6.3 
5.1 
4.9 
h.2 
3.6 
3.8 
3.6 
3.5 

16 
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LXALIZER SIGNAL MEASUREMENTS 

Love Field Dallas, Texas 
Runvay 13L 
8-Lüop Localizer 
Frequency 110.3 MHz 
8/26/69 
6250' AGL 180° (B.C.) Radial 

Distance (NM) uV 

.6 935.0 
1.2 1375.0 
1.7 10^5.0 
2.3 567.0 
2.8 U02.0 

3.^ 317.0 
3.9 297.0 
U.5 270.0 
5.0 262.0 
5.6 231.0 
6.1 209.0 

6.7 242.0 
7.2 229.0 
7.8 209.0 

8.3 191.0 
8.9 182.0 

9.^ 168.0 
10.0 1^9.0 
10.6 138.0 
11.1 131.0 

11.7 131.0 
12.2 119.0 
12.8 100.0 
13.U 107.0 
13.9 101.0 

1^.5 90.0 
15.0 85.O 
15.6 80.0 
l6.1 79.C 
l6.7 76.0 
17.2 66.0 
17.8 65.c 
18.4 61.0 
18.9 58.0 
19.^ 50.0 
20.0 47.0 

Distance (NM) 

20.5 
21.1 
21.6 
22.2 
22.7 
23.3 
23.8 
2\.\ 
2^.9 

uV 

^3-0 
^3-0 
J41.0 
39.0 
36.0 
36.0 
3^.0 
32.0 
31.0 

IT 
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LOCALIZER SIGNAL MEASUREMENTS 

Love Field Dallas, Texas 
Runway 13L 
8-Loop Local!zer 
Frequency 110.3 MHz 
8/26/69 
1000' AGL 270° Radial 

Distance (NM) 
\M W 

l .3 11,000+ «■» 
i .8 2805.0 

l.k 1392.0 

I 
2.0 627.0 
2.6 445.0 
3-2 325.0 

I 3-8 256.0 
■;- k,k 21*0.0 

4.9 204.0 
5.6 177.0 
6.2 152.0 
6.7 98.0 
7.3 76.0 
8.0 72.0 
8.6 51.0 

i                       9.2 42.0 
9.7 38,0 

10.3 35.0 
10.9 32.0 
11.5 30.0 
12.0 30.0 
12.7 28.0 
13.3 26.0 
13.9 23.0 
ik.k 21.0 
15.0 19.0 
15.6 l6.0 
16.2 16.0 
16.8 14.0 
17.3 13.0 
17.9 12.0 
18.5 11.0 
19.1 11.0 
19-7 10.0 
2C.3 9.4 
20.9 8.9 

Distance (NM) 

21.4 
22.1 
22.7 
23.2 
23.8 
24.4 

uV 

8.4 
7.0 
6.6 
6.5 
5.3 
5.0 

*»    Receiver AGO curve not calibrated above this value 

18 
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LOCALIZER SIGNAL MEASUREMEMTS 

Love Field Dallas, Texas 
Runway 13L 
8-Loop Localizer 
Frequency 110.3 MHz 
8/26/69 
6250' AGL 270° Radial 

Distance (NM) ujT 

.3 1953.0 

.8 1^52.0 
1.1+ llMuO 
2.0 520.0 
2.6 616.0 
3.2 1+90.0 
3.8 1+57-0 
k.k 396.0 
1+.9 3^7.0 
6.2 308.0 
6.7 275.0 
7.3 253.0 
8.0 237.O 
8.6 212.0 
9.2 176.0 
9.7 161+.0 

10.3 153.0 
10.9 138.0 
11.5 131.0 
12.0 125.0 
12.7 117.0 
13.3 115.0 
13.9 97.0 
Ih.k 80.0 
15.0 7^.0 
15.6 65.0 
16.2 59.0 
16.8 55.0 
17.3 52.0 
17.9 ^9.0 
18.5 ^7-0 
19.1 ^5.0 
19.7 ^2.0 
20.3 39-0 
20.9 38.0 

Dlbtance (NM) 

22.1 
22.7 
23.2 
23.8 
2k.k 

uV 

37.0 
36.0 
33.0 
32.0 
32.0 
31.0 

19 
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TEST RESULTS C 

LOCALIZER SIGNAL MEASUREMEMTS 

Love Field Dalias, Texas 
Rimway 13L 
V-Ring Localizer 
Frequency 110.3 MHz 
1/3/70 
1000' AGL,  25 m Orbit 

Azimuth (degrees) 

223 
218 
212 
208 
202 
197 
193 
IS? 
182 
17? 
172 
167 
163 
157 
152 
11*8 
142 
137 
133 
128 
122 
117 
112 
107 
102 
99 
93 
87 
81 
77 
73 
66 
63 
57 
53 
^7 

uV 

3-5 
8.1 
5.0 
5.4 
7.1 
k.k 
6.8 
8.8 

14.0 
16.3 
7.6 
4.6 
4.1 
** 
** 
** 
** 
**• 
•** 
**• 
** 
*■* 

**■ 

** 
** 
** 
**■ 

** 

3.5 
5.4 

Azimuth (degrees) 

k2 
38 
33 
27 
23 
18 
12 

7 
3 

358 
353 
347 
3^3 
337 
332 
328 
322 
317 
312 
307 
302 
297 
292 
288 
282 
277 
272 
268 
262 
257 
253 
247 
243 
238 

uV 

7.2 
6.6 

12.3 
11.7 
16.5 
20.3 
28.0 
35-4 
53.8 
63.5 
34.8 
40.5 
21.5 
25.5 
23.5 
23.5 
13.0 
14.4 
11.6 
9.1 
8.6 

10.7 
7.5 
5.7 
5.3 
4.9 

4.7 
** 
*-* 
** 
wt 
■A-* 

*-* 

■**   Values at these points are less than 3-3 microvolts 

20 
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LOCALIZER SIGNAL MEASUREMENTS 

Love Field Dallas, Texas 
Runway 13L 
V-Ring Local!zer 
Frequency 110.3 MHz 
1/3/70 
2000' AGL, 25 NM Orbit 

Azimuth (degrees) 

222 
218 
212 
207 
202 
198 
192 
188 
182 
178 
172 
167 
162 
158 
152 
1J+8 
142 
138 
132 
127 
122 
118 
112 
107 
103 
97 
93 
87 
82 
77 
73 
67 
62 
58 
^3 

uV 

19.3 
13.5 
10.5 
12.9 
13.7 
11.5 
11.2 
19.3 
38.I+ 
27.6 
lU.2 
10.3 
8.8 
8.0 
5-9 
6.k 
5.6 
3.6 
*■* 

*■* 

at* 
** 
** 

*■* 

** 

3.3 

3-6 
5.1 
8.1 
12.0 
lO.k 
lk.9 

Azimuth (degrees) 

k2 
38 
32 
27 
23 
17 
12 
7 
2 

357 
353 
347 
3^2 
337 
332 
327 
322 
317 
313 
308 
302 
298 
293 
287 
282 
277 
272 
268 
263 
258 
252 
2^8 
2^2 
238 
232 

uV 

2k.k 
17.7 
27.9 
33.2 
42.7 
50.8 
6O.9 
72.6 

1^5.0 
158.0 
102.0 
87.5 
65.O 
69.5 
57.0 
6O.9 
38.4 
37.2 
29.2 
18.6 
22.0 
25.O 
17.0 
10.7 
10.2 
7.^ 
5A 
9.9 
3.4 
3.5 
3.5 
5.2 
9.5 

10.2 
10.4 

*-*    Values at these points are less than 3.3 microvolts 

21 
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LOCALIZER SIGNAL MEASUREMENTS 

I-- 

Love Field Dallas, Texas 
Runway 13L 
V-Ring Localizer 
Frequency 110.3 MHz 
1/3/70 
3000' AGL, 25 NM Orbit 

i 

I 

Azimuth(degrees) 

222 
216 
212 
207 
203 
197 
192 
187 
183 
177 
172 
168 
162 
157 
153 
lUrj 
1U3 
137 
131 
127 
123 
118 
113 
107 
103 
97 
93 
87 
83 
77 
72 
67 
62 
57 
52 
1.7 

uV 

2^.2 
9-5 
14.7 
ik.k 
21.6 
1^.9 
25.5 
26.8 
ko.B 
60.0 
23.6 
18.2 
15.7 
iM 
10.5 
11.3 
10.3 
6.0 

3.^ 
3.8 
** 
** 

** 
** 
** 
5.0 
6.0 
6.8 
6.0 
9.8 
13.9 
18.7 
l8.lt 
26.9 

Azimuth(degrees) 

' U2 
38 
32 
27 
22 
17 
13 
8 
2 

357 
353 
3^8 
3^3 
338 
332 
327 
322 
317 
313 
307 
302 
297 
292 
287 
282 
278 
272 
267 
262 
257 
252 
21+8 
21+2 

237 
233 
227 

uV 

50.0 
37-2 
U3.7 
50.1+ 
67.O 
69-0 
86.3 

120.0 
2OU.0 
281+.0 
I67.O 
131.0 
79.O 
86.1+ 
75.5 
81.0 
56.0 
69.0 
71.5 
35.2 
29.3 
31.2 
21.0 
15.8 
13.3 
9-7 
6.7 

11.1+ 
3.6 
1+.9 

9.8 
11.9 
13.U 
11+.8 
11+.7 

**   values at these points are less than 3-3 microvolts 
22 
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LOCALIZER SIGNAL MEASUREMENTS 

Love Field Dallas, Texas 
Runway 13L 
V-Ring Localizer 
Frequency 110.3 MHz 
1/3/70 
1+000' AGL,  25 NM Orbit 

Azimuth(degrees) 

222 
217 
213 
207 
203 
198 
192 
I87 
183 
177 
173 
167 
163 
156 
152 
147 
141 
137 
132 
127 
122 
117 
ill 
107 
102 
97 
92 
87 
82 
77 
72 
67 
62 
57 
5^ 
1+2 

uV 

28.3 
18.1 
21.8 
22.8 
28.9 
30.5 
42.5 
ito.o 
73.4 
80.3 
kk.6 
33.2 
2k.k 
17.5 
17-5 
17.8 
14.0 
11.9 
7.6 
6.3 
6.0 
** 
** 
** 

3.8 
5.4 
7.2 
8.8 

10.1 
10-0 
13.3 
20.2 
25.6 
hk.-j 
48.2 
85.5 

Aziimith(degree3) 

• 37 
32 
28 
22 
IT 
12 

7 
2 

358 
352 
347 
342 
337 
332 
327 
322 
318 
312 
307 
302 
297 
293 
287 
283 
277 
272 
267 
261 
257 
253 
247 
242 
238 
232 
228 

u V 

62.5 
86.5 
75.0 
85.O 
98.5 

136.0 
174.0 
292.0 
330.0 
210.0 
142.0 
135.0 
108.0 
104.0 
112.0 
78.0 
67.O 
94.6 
44.0 
36.4 
37-0 
28.0 
19.0 
14.2 
10.9 
8.3 

l6.1 
3.9 
7.0 
7.5 

10.7 
16.9 
16.9 
16.6 
19.2 

**    Values at these points are less than 3.3 microvolts 
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LQCALIZER SIGNAL MEASUREMEiniS 

Love Field Dallas, Texas 
Runvra.y 13L 
V-Ring Localizer 
Frequency 110.3 MHz 
1/3/70 
5000' AGL, 25 NM Orbit 

Azimuth (degrees) uV_ 

223 33.0 
218 23.7 
213 28.2 
208 23.2 
202 37.6 
198 U5.O 
192 i+5.7 
187 53-2 
183 102.0 
178 127.0 
172 ^3.6 
l67 31.^ 
l62 27.2 
157 25.^ 
152 22.6 
11+8 22.5 
1^3 19.3 
137 13.3 
132 10.7 
128 8.1+ 
122 7.2 
118 5.3 
113 ** 
108 ** 
102 I4.O 

97 6.4 
93 6.6 
88 11.1 
83 10.4 
78 13.8 
72 15.3 
67 17.5 
6l 22.8 
57 32.3 
52 29.O 
47 39.0 

Azimuth (degrees) 

.   42 
37 
32 
27 
23 
17 
13 

7 
3 

358 
353 
348 
343 
337 
332 
327 
322 
317 
312 
308 
302 
297 
292 
288 
282 
277 
272 
268 
263 
257 
252 
248 
242 
238 
232 
228 

uV 

94.6 
52.1 
90.0 
96.5 
96.8 

107.0 
142.0 
170.0 
273.0 
287.0 
223.0 
261.0 
117.0 
128.0 
128.0 
116.0 
89.5 
92.5 
81.0 
45.0 
54.2 
46.2 
15.1 
22.5 
18.4 
17.3 
11.2 
4.7 
5.9 
7.9 
9.1 

10.0 
14.7 
18.3 
18.9 
24.4 

**   Values at these points are less than 3.3 microvolts 
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L0CALI2ER SIGNAL MEASUREMEMTS 

Love Field Dallas, Texas 
Runway 13L 
V»Ring Local!zer 
Frequency 110.3 MHz 
1/3/70 
6250' AGL 25 MM Orbit 

Azimuth (degrees)        u_y^ Azimuth (degrees) uV 

222 35.0               . k2 102.0 
218 21.3 37 90.5 
213 26.0 33 123.0 
207 36.O 27 122.0 
203 ^5.2 23 137.O 
197 5^ 17 137.0 
192 58.5 13 203.0 

128 8.0 307 58.3 
122 6.0 302 6^.0 
117 5.2 298 55.0 
112 ** 292 33.5 
107 ** 287 26. k 
102 5.5 283 22.1 
97 7.9 277 18.9 
93 8.3 272 15.0 
87 12.8 267 18.0 
82 13.0 262 7.9 
77 17.8 258 9.3 
73 18.3 252 12.5 
68 21.4 2Vr 15.2 
62 30.5 2^2 16.8 
57 50.8 238 21.8 
53 35.5 232 26.3 
W 36.8 227 33.9 

** Values at these points are less than 3.3 microvolts 
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t 

188 55.1 7 229.O 
182 130.0 3 292.0 
177 132.0 358 273.0 
172 61.3 352 292.0 
168 52.0 3^7 232.0 
163 30.5 3^3 168.0 
158 33-5 336 180.0 
153 25.1+ 331 165.O 
148 25.7 327 137.0 
142 22.3 323 114.0 
137 16.5 317 118.0 
133 13.7 313 111.0 

■ 
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TEST RESULTS D 

LOCAUZER SIGNAL MEASUREMENTS 

Love Field Dallas, Texas 
Runway 13L 
V-Ring Locallzer 
Frequency 110.3 MHz 
1/3/70 
1000' AGL 0° (F.C.) Radial 

Distance (NM) 

24.8 
2k.2 
23.6 
23.1 
22.6 
22.0 
21.5 
20.9 
20.4 
19.8 
19.3 
18.6 
18.1 
17.6 
17.0 
16.4 

15.9 
15.3 
14.8 
14.2 
13.7 
13.1 
12.5 
12.0 
11.4 
10.8 
10.2 
9.7 
9.2 
8.7 
8.1 
7.6 
7.1 
6.5 
5.9 
5.3 

u V 

112.0 
112.0 
132.0 
132.0 
143.0 
I63.O 
I63.O 
171.0 
I87.O 
207.0 
217.0 
240.0 
252.0 
262.0 
275.0 
275.0 
278.O 
292.0 
336.0 
352.0 
391.0 
412.0 
468.0 
501.0 
553.0 
638.O 
638.O 
737.0 
858.O 
919.0 

IO56.O 
1155.0 
1375.0 
1375.0 
2228.0 
3135.0 

Distaace (NM) 

4.7 
4.2 
3.7 
3.1 
2.5 
2.1 
1.5 
1.0 

.5 

.03 

u V 

3795.0 
4675.0 
7450.0 

11,000+** 
11,000+** 
11,000+** 
11,000+** 
11,000+** 
11,000+** 
11,000+** 

**   Receiver AGO curve not calibrated for higher values 
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LOCALIZER SIGNAL MEASUREMENTS 

Love Field Dallas, Texas 
Runway 13L 
V-Ring Local!zer 
Frequency 110.3 MHz 
1/3/70 
6250 AGL 0° (F.C.) Radial 

Distance (NM) uv 

24.9 517.0 
2'+. 3 517.0 
23.6 537.0 
23.0 556.0 
22.1+ 556.0 
21.7 6.11.0 
21.1 710.0 
20.5 836.O 
19.8 91*-6.0 
19.2 979.0 
18.5 IO23.O 
18.0 1188.0 
17.2 1227.0 
16.7 1I4-69.O 
16.1 II+69.O 
Vj.h 1661.0 
lU. 8 1738.0 
Ih.l 21.1+5.0 
13.5 2695.0 
12.8 2695.0 
12.2 2860.0 
11.6 3190.0 
10.9 3988.0 
10.2 3988.0 
9.6 1+758.0 
9.0 5253.0 
8.3 5253.0 
7-7 61+96.O 
7.1 7370.0 
6.5 11,000+«* 
5.8 11,000+-** 
5-2 11,000+** 
1+.5 11,000+** 
3-9 11,000+** 
3.3 11,000+** 
2.6 11,000+** 

Distance (NM) 

2.0 
1.1+ 

• 7 
.1 

uy 

11,000+** 
22'J5.0 

31,000+** 
11,000+** 

**    Receivers AGO not calibrated for higher values 
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LXALIZER SIGNAL MEASUREMENTS 

Love Field Dallas, Texas 
Runway 13L 
V-Ring Localizer 
Frequency 110.3 MHz 
1/3/10 
6250' AGL 90° Radial 

Distance (MM) uV 

25.1 10.0 
2k.k 7.5 
23.8 7.7 
23.3 8.1+ 

22.7 8.6 
22.1 10.U 

21.5 9.0 
20.9 10.5 
20.3 11.8 
19.8 18.9 
19.1 12.4 
18.5 14.6 
17.9 17.9 
YJ.k 2I+.5 
l6.7 26.7 
l6.2 29.4 
15.6 29.4 
lk.9 30.9 
Ih.k 33.0 
13.8 39.9 
13.2 kk.6 
12.7 49.5 
12.0 54.5 
11.5 56.7 
10.9 67.8 
10.3 75.^ 

9-7 95.7 
9.1 116.0 
8.5 126.O 
7-9 149.0 

7-3 182.0 
6.7 204.0 
6.1 234.0 

5.5 281.0 
5.0 344.0 
M 355.0 

Distance (M) 

3.8 
■3.1 
2.6 
2.0 
1.4 

.8 

.2 

uV 

396.0 
369.O 
396.0 
611.0 
396.0 

2255.0 
2002.0 
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LOCALIZER SIGNAL MEASUREMENTS 

Love Field, Dallas Texas 
Runway 13L 
V-Ring Localizer 
Frequency 110.3 MHz 
1/3/70 
1000' AGL 180° (B.C.) Kadial 

Distance (NM) 

• 5 
1.1 
1.7 
2.2 
2.8 
3.3 
3.9 
h.k 
5.0 
5-5 
6.1 
6.6 
7-2 
7.8 
8.3 
8.8 
9.^ 
9-9 

10.1+ 
11.0 
11.5 
12.0 
12.6 
13.2 
13-7 
1^.3 
11+.8 
15.^ 
15.9 
16.5 
17.0 
17.6 
18.1 
18.7 
19-3 
19.8 

uV Distance (NM) 

11,000+** 20.3 
11,000+** 
9185.0 

20.9 
21.5 

U675.0 22.0 
2778.0 22.6 
1375.0 23.1 
979.0 23.7 
688.0 21+.2 
561.0 
1+18.0 
311+.0 
21+8.0 
196.0 
163.0 
138.0 
138.0 
112.0 

91+.0 
72.0 
65.0 
1+7.0 
50.0 
1+6.0 
1+5.0 
1+5.0 
36.0 
27.0 
26.0 
28.0 
25.0 
20.0 
16.0 
ll+.O 
15.0 
13.0 
10.1 

uV 

6.3 
5.9 
5-9 
6.0 
5.^ 
9.2 
8.6 

11.6 

. 

**   Receiver AGC curve not calibrated for higher values 
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LCXIALIZER SIGNAL MEASUREMEMTS 

Love Field Dallas, Texas 
Runway 13L 
V-Ring Local!zer 
Frequency 110.3 MHz 
1/3/70 
6250' AGL 180° (B.C.) Radial 

Distance   (MM) u V 

.6 11,000+** 
1.2 3575.0 
1.8 2063.0 
2.5 3218.0 
3.1 3218.0 
3.7 2970.0 
k.k 21^5.0 
5.1 2063.0 
5.6 li+52.0 
6.3 1232.0 
6.9 979.0 
7-5 912.0 
8.2 655.0 
8.8 572.0 
9.5 Ui+6.0 

10.1 ^13.0 
10.7 U13.0 
11.3 396.0 
11.9 352.0 
12.6 352.0 
13.2 317.0 
13.9 273.0 
1^.5 259.0 
15.1 251.0 
15.8 226.0 
16.4 193.0 
17.0 187.0 
17.7 171.0 
18.3 163.0 
18.9 152.0 
19.6 138.0 
20.3 133.0 
20.9 116.0 
21.5 112.0 
22.2 109.0 
22.8 9^.0 

Distance   (M) 

23.4 
2U.1 
2U.7 

uV 

92.0 
82.0 
81.1 

■**    Receiver AGC curve not calibrated for higher values 
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LOCALIZER SIGNAL MEASUREMENTS 

Love Field Dallas, Texas 
Runway 13L 
V-Rinc Local!zer 
Frequency 110.3 MHz 
1/3/70 
1000' AGL 270 Radial 

Distance (NM) 

.3 
• 9 

l.h 
1.9 
2.1+ 
2.9 
3.5 
U.O 
^.5 
5.0 
5.5 
6.0 
6.5 
T.o 
7.6 
8.1 
8.6 
9.1 
9.6 
10,1 
10.6 
11.1 
11.6 
12.2 
12.7 
13.2 
13.8 
14.2 
1^.7 
15.3 
15.8 
16.3 
16.7 
17.2 
17.8 
18.3 

u V 

302 so 
7U8.0 
550.0 
330.0 
251.0 
152.0 
100.0 
63.3 
61+.9 
56.7 
1+0.8 
1+1.9 
36.3 
29.5 
25.3 
21.8 
19.0 
19.0 
16.5 
13.8 
12.3 
ll.l 
10.6 
9.8 
8.1 
7.4 
7-8 
7.1 
6.8 
6.2 
5-7 
4.7 
4.3 
3-9 
4.5 
4.3 

Distance   (NM) 

18.8 
19.2 
19.8 
20.3 
20.8 
PI.3 
21.9 
22.1+ 
22.8 
23.I+ 
23.8 
21+.1+ 

Ü2 

■*-* 

4.9 
4.9 

4.3 
■x-x- 
*-* 
■**■ 

** 
■x-x- 

•x* 

** Receiver input less than 3.3 microvolts 
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LOCALIZER SIGNAL MEASUREMEOTS 

Love Field Dallas, Texas 
Runway 13L 
V-Rlng Loca.lizer 
Fi-cquency 110.3 MHz 
I/3/70 
6250' AGL 270° Radial 

Distance (NM) uV 

• 5 5170.0 
1.0 537.0 
1.7 35^.0 
2.3 383.O 
2.9 297.O 
3.5 187.O 
k.l 182.O 
k.l 165.0 
5.3 11+3.0 
5.9 127.O 
6.5 127.O 
7.2 112.0 
7-7 81.4 
8.1+ 67.7 
9.0 56.7 
9.6 50.6 

10.2 1+7.1 
10.8 1+5.1+ 
11.5 ^3.5 
12.0 1+O.7 
12.7 35.2 
13.2 32.2 
13-9 32.2 
Ik.k 30.3 
15.0 28.6 
15.6 25.1 
l6.3 23.1 
l6.9 21.2 
17.^ 20.6 
18.1 17.9 
18.6 l6.1 
19.2 l6.0 
19.8 l6.1 
20.U 15.2 
21.0 13.9 
21.6 12.7 

Dlstaacc (M) 

22.2 
22.8 
23.1+ 
21+.1 
21+.6 

uV 

13.1 
11.2 
10.5 
10.2 
10.6 
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TEST RESULTS E 

LOCALIZER SIGNAL MEASUREMENTS 

Love Field Dallas, Texas 

Runway 31L 
V-Rlng Localizer 
Frequency 111.7 MHz 
1/3/70. 
1000' AGL 'c i5 m Orbit 

Azimuth(de grees) uV 

37 i+3.8 

32 71.5 
28 67.5 
22 76.5 
18 108.0 
12 103.0 

7 ^7.3 
2 116.0 

357 I89.O 

353 6o.i+ 

3^8 69.0 
3^2 52.8 

337 52.3 
333 38.5 

327 33A 
322 21.lv 

317 l6.1 

312 l6.7 

307 7.2 
303 10.0 

297 9.6 
292 10.2 

287 6.k 
282 6.7 
278 7.'+ 
272 ** 

267 *•*• 

263 3.8 
257 *-* 

253 6.8 
2V7 3-5 
2U3 ** 

238 *-* 

232 
227 

5.1 
^.5 

Azimuth(degrees) 

.217 
212 
207 
202 
197 
192 
188 
183 
177 
172 
168 
l62 
157 
152 
ll+7 
1^3 
138 
133 
127 
122 

117 
112 
107 
103 
97 
92 
87 
83 
77 
72 
67 
62 
58 
5k 

u V 

5.k 
6.8 
9-3 

12.0 
Ik.2 
in. 9 
20.6 
.'n.6 
1+2.5 
36.0 
26.8 
ik.k 
12.8 
15.7 
20.2 
9.5 

lJi.5 
8.1 
6.3 
6.9 
5.7 
k.9 
k.l 
k.2 
6.5 
7.8 
8.6 

i-j.k 
2k.2 
Z(.k 
ik.2 
ID. 2 
2k.k 
25.0 

222 k.2 

**    Receiver input less than 3.3 microvolts 
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LOCALIZER SIGNAL MEASUREMEMTS 

Love Field Dallas, Texas 
Runway 31L 
V-Ring Localizer Frequency 111.7 MHz 
1/3/70 
2000' AGL 25 M Orbit 

Azimuth (degrees) 

37 
32 
27 
21 
17 
13 
7 
2 

357 
352 
3^7 
31a 
337 
333 
327 
322 
318 
312 
307 
302 
298 
293 
287 
282 
277 
272 
268 
262 
257 
252 
2U6 
243 
237 
233 
227 
223 

uy 

103.0 
167.0 
207.0 
2^2.0 
239.0 
220.0 
128.0 
1+18.0 
3^1.0 
12U.0 
1^3.0 
138.0 
120.0 
99.0 
80.0 
50.6 
U5.0 
1+3.0 
23.3 
23.9 
22.0 
17.1 
15.2 
17.6 
6.8 
5.0 
5-3 
5-9 
7.^ 
7.1 
8.9 

13.2 
7.0 

10.1+ 
9.5 

15.1 

Azimuth (degrees') 

217 
212 

' 208 
203 
197 
193 
187 
l82 
177 
172 
167 
162 
157 
152 
li+7 
lk2 
138 
I32 
127 
123 
118 
112 
108 
102 

97 
92 
87 
82 
77 
72 
68 
62 
58 
53 
hi 

uV_ 

10.2 
23.0 
l6.5 
20.1 
36.9 
28.8 
l+i+.O 
91.3 

110.0 
63.7 
61.5 
^1.7 
36.2 
39.8 
53.0 
26.8 
1+0.2 
21.6 
17.3 
15.9 
1^.5 
11.5 
10.7 
7.7 

16.1+ 
21+.1+ 
20.6 
1+2.0 
6l.O 
69.8 
61.9 
56.8 
88.1+ 
61+. 3 
98.0 
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LOCALIZER SIGNAL MEASUREMEMTS 

Love Field Dallas, Texas 
Runway 31L 
V-Rlng Local!zer 
Frequency 111.7 MHz 
1/3/70 
3000' AGL 25 NM Orbit 

Azlmuth(degrees) 

37 
32 
28 
22 
17 
12 
8 
3 

358 
353 
3^7 
3^2 
338 
332 
328 
323 
317 
312 
307 
302 
297 
292 
288 
282 
278 
272 
267 
263 
258 
252 
2V7 
242 
237 
232 
227 
223 

uy 

110.0 
259.0 
2^5.0 
272.0 
234.0 
286.0 
262.0 
U32.O 
6^1.0 
296.0 
228.0 
223.0 
207.0 
171.0 
132.0 
95.7 

109.0 
57.5 
37.2 
U5.6 
47.3 
29.7 
29.9 
21.2 
10.2 
22.0 
8.0 
9-9 
l6.1 
8.6 
9.9 
13.7 
13.4 
1^.5 
19.2 
23.4 

Azimuth(degrees) 

•218 
213 
207 
202 
198 
192 
187 
182 
177 
172 
167 
I63 
158 
153 
147 
Ite 
137 
132 
127 
122 
118 
112 
108 
102 
98 
92 
87 
82 
77 
72 
66 
62 
57 
52 
48 
i+3 

Hi 
24.0 
30.8 
26.8 
41.2 
41.2 
43.1 
78.5 

120.0 
113-0 
83.4 
68.9 
57.8 
41.6 
41.1 
51.0 
31.6 
54.5 
51.3 
30.5 
25.5 
34.5 
15.6 
19.2 
21.8 
32.4 
41.0 
32.7 
53.8 
74.8 
86.3 
80.0 
85.0 
81.2 
89.5 

118.0 
123.0 
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LOCALIZER SIGNAL MEASUBEMEMTS 

Love Field Dallas, Texas 
Runway 31L 
V-Ring Localizer 
Frequency 111.7 MHz 
1/3/70 
^000' AGL 25 NM Orbit 

Azimuth (degrees) UJL 

37.0 185.0 
33.0 297.0 
27.O 322.0 
21.0 U67.O 
17.0 36O.O 
13.0 1+78.0 
7.0 372.0 
3.0 705.0 

357.0 1106.0 
352.0 490.0 
3V7.O 412.0 
3^3.0 310.0 
337.0 333.0 
332.0 266.0 
327.0 248.0 
322.0 197.0 
317.0 190.0 
312.0 144.0 
307.O 74.0 
302.0 103.0 
297.O 106.0 
292.0 66.2 
287.0 56.4 
282.0 41.3 
276.0 iM 
273.0 37.7 
267.O 18.0 
262.0 12.0 
257.0 13.2 
252.0 11.0 
247.0 19.0 
242.0 17.5 
238.0 28.0 
222.0 37.2 
217.0 31.5 
212.0 43.0 

Azimuth (degrees) 

207.0 
203.O 
197.0 
192.0 
186.0 
182.0 
177.0 
172.0 
167.0 
162.0 
158,0 
152.0 
147.0 
142.0 
137.0 
132.0 
127.0 
122.0 
116.0 
112.0 
107.0 
102.0 
97.0 
92.0 
87.0 
81.0 
77.0 
71.0 
67.O 
62.0 
56.0 
52.0 
47.0 
41.0 

41.7 
56.9 
72.8 
71.8 

113.0 
154.0 
203.O 
87.O 
83.4 
58.4 
57.4 
60.3 
71.2 
57.5 
60.6 
32.8 
43.1 
39-5 
33.0 
30.7 
19.1 
20.8 
51.9 
37.0 
64.1 
65.6 

103.0 
122.0 
105.0 
96.0 

105.0 
128.0 
131.0 
126.0 
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LOCALIZER SIGNAL MEASUREMEMTS 

Love Field Dallas, Texas 
Runway 31L 
V-Ring Localizer 
Frequency 111.7 MHz 
1/3/70 
5000' AGL 25 NM Orbit 

Azimuth (degrees) uV 

37.0 270.0 
32.0 385.O 
27.0 35^.0 
21.0 505.O 
18.0 516.O 

13-0 565.O 
7.0 5I+6.O 
2.0 IO60.O 

357.0 165O.O 

352.C b35.0 
3^7.0 401.0 
3U2.0 468.0 

337.0 533.0 
333.0 446.0 
328.0 330.0 
322.0 225.O 

317.O 236.0 
312.0 196.0 
307.0 132.0 
302.0 143.0 

297.0 144.0 
292.0 85.O 
287.0 71.2 
282.0 61.4 
278.0 27.0 

273.0 49.5 
267.0 19.7 
262.0 15.4 
258.0 18.5 
252.0 11.2 

2^7.0 11.3 
243.0 20.0 
238.0 27.5 
232.0 14.5 
227.0 32.6 
222.0 46.6 

Azimuth (degrees) 

218.0 
212.0 
207.0 
203.0 
196.0 
192.0 
I87.O 
I83.O 
177.0 
172.0 
166.0 
I63.O 
158.0 
152.0 
148.0 
143.0 
137.0 
133.0 
128.0 
122.0 
118.0 
112.0 
107.0 
102.0 
98.0 
92.0 
88.0 
83.O 
77.0 
72.0 
68.0 
62.0 
58.0 
52.0 
47.0 
43.0 

uV 

31.3 
75-6 
64.1 
63.5 
7l).8 
86.2 
87.2 

183.0 
154.0 
98.0 

135.0 
77.0 
69.5 
64.0 
83.5 
67.0 
81.2 
75.0 
40.5 
39.4 
38.5 
20.8 
22.0 
l6.0 
46.5 
61.6 
66.3 
57.2 

122.0 
128.0 
113.0 
104.0 
120.0 
l60.0 
242.0 
278.0 

I 
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LOCALIZER SIGNAL MEASUREMENTS 

Love Field Dallas, Texas 
Runway 31L 
V-Rlng Localizor 
Frequency 111.7 MHz 
1/3/70 
6250' AGL 25 NM Orbit 

Azimuth (degrees) 

38.0 
32.0 
27.0 
21.0 
17.0 
12.0 
7.0 
3.0 

357.0 
353.0 
3I+7.O 
3^3-0 
337.0 
332.0 
328.0 
322.0 
318.0 
313.0 
308.0 
302.0 
298.0 
293.0 
287.0 
282.0 
278.0 
272.0 
267.0 
262.0 
257.0 
252.0 
248.0 
2^2.0 
237.0 
232.0 
227.0 
222.0 

u? 

28)+. 0 
1+18.0 
1+58.0 
593.0 
538.0 
690.0 
550.0 
955.0 

1320.0 
738.0 
557.0 
369.O 
1+68.0 
1+68.0 
369.0 
212.0 
2l6.0 
219.0 
lll+.O 
138.0 
ll+l+.O 
95.7 
72.3 
59.0 
30.8 
1+2.1+ 
22.3 
18.7 
19.8 
13.0 
ll+.O 
26.8 
31.5 
17.2 
1+1+.7 
1+3.0 

Azimuth (degrees) 

218.0 
212.0 
207.0 
203.0 
198.0 
192.0 
L87.O 
183.O 
177.0 
172.0 
167.0 
162.0 
158.0 
152.O 
1.1+7.0 
11+2.0 
138.0 
132.0 
128.0 
122.0 
118.0 
111.0 
107.0 
102.0 
97.0 
93.0 
87.0 
83.O 
78.0 
72.0 
67.O 
62.0 
57.0 
53.0 
1+7.0 
1+2.0 

uy 

52.O 
82.1+ 
65.3 
72.0 
72.0 
86.3 

107.0 
159.0 
251+.0 
108.0 
116.0 
75.8 
73-2 
61+.i+ 
79.6 
62.1+ 
78.1+ 
78.0 
50.0 
1+8.3 
38.0 
30.5 
27.1 
20.6 
1+7.5 
69.7 
72.1+ 
57.6 

128.0 
13^.0 
132.O 
132.0 
168.0 
11+7.0 
226.O 
253.O 
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TEST RESULTS F 

LOCALIZER SIGNAL MEASUREMENTS 

Love Field Dallas, Texas 
Runway 31L 
V-Rlng Localizer 
Frequency 111.7 MHz 
1/2/70 
6250' AGL 0° (F.C.) Radial 

Distance (NM) UV 

24.8 2090.0 
2k,2 2420.0 
23.7 2420.0 
23.:: 2420.0 
22.7 2420.0 
22.1 2888.0 
21.6 2888.0 
21.1 2888.0 
20.6 3740.0 
20.1 3520.0 
19.5 3740.0 
19.0 3740.0 
I8.5 3740.0 
17.9 I1565.O 
17.4 4895.0 
l6.9 4895.0 
16.4 4895-0 
15.9 4895.0 
15.3 6380.O 
11+.8 7150.0 
14.3 7150.0 
13.8 7150.0 
13.2 7160.O 
12.7 9075.O 
12.2 11,000+** 

11.7 11,000+** 
11.2 11,000+** 
10.7 11,000+** 
10.1 11,000+«* 
9.6 11,000+** 
9.1 9075.0 
8.6 7150.0 
8.1 5940.0 
7.5 3575.0 
7.0 4565.0 
6.5 7810.0 

Distance (NM) 

. 5.9 
5.4 
4-9 
4.3 
3.8 
3.2 
2.7 
2.2 
1.7 
1.1 

.6 

.1 

uy 

8,:";0.0 
8250.0 

11,000+** 
11,000+** 
11,000+** 
LI ,000+«* 
11,000+«-* 
1],000+** 
6270.0 

LI,000+** 
11,0001«* 
LI ,000-1«* 

** Receiver AGC curve not, calibrated for higher values 
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Love Field Dallas, Texae ; 
Runway 31L 
V-Ring Locallzer 
Frequency 111.7 MHz 
1/2/70 
6250' AGL 90° Radial 

Distance (NM) uV 

25.9 51.0 
25.6 59.0 
25.1 62.0 
2U.6 69.O 
2^.0 73.0 
23.5 88.0 
23.0 91.0 
22.5 96.0 
22.0 91.0 
21.5 94.0 
21.0 103.0 
20.if 103.0 
19.9 97.0 
19.^ 94.0 
18.8 94.0 
18.3 94.0 
17.8 96.0 
17.3 97.0 
l6.7 99.0 
l6.2 107.0 
15.7 99.0 
15.1 91.0 
lk.6 102.0 
lk,l 139.0 
13-8 122.0 
13.O 122.0 
12.4 154.0 
11.9 193.0 
11.4 193.0 
10.8 226.0 
10.3 226.0 
9-7 193.0 
9.2 193.0 
8.6 193.0 
8.1 201.0 
7.6 207.0 

LOCALIZER SIGNAL MEASUREMENTS 

Distance (NM) 

■7.0 
6.5 
6.0 
5.4 
4.9 
4.4 
3.8 
3-3 
2.8 
2.1 
1.6 
1.2 

.7 

.4 

uV 

226.0 
341.0 
370.0 
452.0 
627.O 
897-0 

1056.0 
1056.0 
1056.0 
1007.0 
1007.0 
853.0 

2723.0 
3273.0 

4o 
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LOCALIZER SIGNAL MEASUREMENTS 

Love Field Dallas, Texas 
Rvmway 31L 
V-Rlng Localizer 
Frequeacy 111.7 MHz 
1/2/70 
6250' AGL 180° (B.C.) Radial 

Distance (UM) uv_ 

.5 11,000M 
1.0 6270.0 

1.5 3300.0 
2.1 4290.0 
2.6 3053.0 
3-2 2ÖÖ0.0 

3-7 ^090.0 
I+.2 1980.0 
I+.8 IU58.O 

50 1248.0 
5-8 1248.0 

6.3 1248.0 

6.9 1248.0 

7.^ 1248.0 

7.9 1188.0 
8.U 1001.0 
8.9 1001.0 
9-5 1051.0 

10.0 1051.0 
10.6 1051.0 
11.1 891.0 
11.6 891.0 
12.1 847.0 
12.7 704.0 
13.2 67I.O 
13-7 671.0 
14.2 644.0 
U.7 556.0 
15.3 556.O 
15.8 449.0 
16.3 429.0 
16.8 385.O 
17.4 372.0 
17.9 332.0 
18. U 306.O 
18.9 306.O 

Distance (NM) 

19.4 
19.9 
20.4 
21.0 
21.5 
22.0 
22.5 
23.1 
23.6 
24.1 
24.6 

278.0 
259.0 
^48.0 
248.0 
245.0 
229.0 
215.O 
207.O 
L90.0 
L82.O 
182.0 

** Receiver AGO curve not calibrated for higher values 

41 
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LOCALIZER SIGNAL MEASUREMEMTS 

Love Field Dallas Texas 
Runway 31L 
V-Ring Local!zer 
Frequency 111.7 MHz 
6250' AGL 270° Radial 

Distance (NM) uV 

•7 5390.0 
1.2 201.0 
1.7 278.0 
2.2 15^.0 
2.7 125.0 

3.3 95.0 
3.8 73.2 
k.k 77.0 
M ^.3 
5.^ 75.^ 
6.0 75A 
6.5 ho.l 
7.1 53-7 
7.6 6k.9 
8.1 kk.o 
8.7 28.1 
9.2 30.3 
9.7 29.2 

10.2 29.2 
10.8 U3.2 
11.3 38.0 
11.9 39.6 
12.1+ 39.6 
12.9 ^7.3 
I3.k kk.3 
lk.0 kk.3 
lk,5 1^.2 
15.0 U5.0 
15.6 38.5 
16.2 31.^ 
16.7 29.7 
17.2 29.2 
17.8 28.6 
18.3 28.0 
18.9 28.0 
19.5 28.0 

Distance (NM) 

20.0 
20.5 
21.1 
21.6 
22.2 
22.7 
23.2 
23.8 
2U.3 

uV 

2l|.5 
19.6 
20.0 
19.0 
18.5 
15.2 
I6.3 
17.7 
17.7 

h2 
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TEST RESULTS G 

LOCALIZER SIGNAL MEASUREMENTS 

Westmoreland - Latrobe Airport Latrobe, Pa. 
Runway 23 
Twin-T Localizer 
Frequency 110.9 MHz 
10/29/69 
3000' AOL 25 NM Orbit 

Azimuth (degrees) 

129.0 
123.0 
119.0 
113.0 
109.0 
103.0 
98.0 
93.0 
88.0 
8^.0 
79.0 
73-0 
68.0 
63.O 
58.0 
53.0 
1+8.0 
1+3.0 
38.0 
33.0 
28.0 
23.O 
18.0 
13.O 
8.0 
3.0 

358.0 
353.0 
3^8.0 
3UU.0 
338.0 
333.0 
329.0 
323.0 
318.0 
3i1+-0 

*» 
■** 

** 

•JHfr 

** 

k.2 
5.9 
5.5 
k.k 
3.7 

13.8 
30.1 
5^.8 
63.8 
1+9-9 
28.3 
20.6 
20.1+ 
19.9 
21.3 
11+.6 
12.0 
13.8 

Azimuth (degrees) 

308.0 
301+.0 
298.O 
29I+.O 
288.0 
281+.0 
278.0 
27I+.O 
269.0 
263.O 
258.O 
25I+.O 
21+8.0 
21+1+.0 
238.0 
23I+.O 
229.0 
221+.0 
218.0 
213.0 
208.0 
201+.0 
199.0 
193.0 
188.0 
181+.0 
178.0 
17^.0 
168.0 
163.O 
158.0 
151+.0 
11+9.0 
1^3.0 
138.0 
13^-0 

iLSL 

10.9 
6.9 
6.9 
6.8 
1+.1+ 
3.9 

3.5 
5.0 
^.5 
1+.1+ 
1+.0 

10.9 
8.5 

10.7 
12.3 
6.1 

13.U 
27.3 
29.8 
3^.1 
32.2 
20.2 
9-5 

12.3 
16.6 
9.^ 
1+.1+ 
1+.6 

** Receiver input less than 3.3 microvolts 

^3 
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LOCALIZEIR SIGNAL MEASUREMEagS 

Westmoreleuad - Latrobe Airport 
Runway 23 
Twin-T Local! zer 
Frequency 110.9 MHz 
10/29/69 
1+000' AGL 25 NM Orbit 

Azimuth (degrees) uV 

129.0 3-7 
123.0 ** 
119.0 ** 
113.0 ** 
108.0 it* 

104.0 •** 
98.0 ■K* 

93.0 **• 
88.0 ■JH«- 

8U.0 ■JHt 

79.0 ** 
73.0 ■** 

69.O ** 
63.O ■»Ht 

59.0 ** 
53.0 ^H^ 

49.0 ** 
W+.O ** 
38.0 7.0 
33.0 12.2 
12.0 57.9 
8.0 7^.3 
3.0 101.0 

357.0 117.0 
353.0 83.I 
3^8.0 49.3 
3I+U.0 36.3 
338.0 38.2 
333.0 32.2 
329.O 36.3 
323.0 20.2 
319.0 I6.5 
313.0 20.1+ 

308.0 
301+.0 
298.0 
293.0 
289.0 
283.0 
279.0 
273.0 
269.0 
263.0 
258.0 
251+.0 
21+8.0 
21+1+.0 
238.0 
231+.0 
228.0 
221.0 
219.0 
211+. 0 
209.0 
203.0 
198.0 
191+.0 
188.0 
I83.O 
178.0 
173.0 
I69.O 
161+.0 
158.0 
153.0 
11+9.0 
l'+3.0 
138.0 

Azimuth  (degrees) uV 

17.4 
11.6 
12.0 
13-9 

8.1+ 
6.3 
5-5 
1+.1+ 
4.7 
Irk 

** 
5.1 
5.4 
6.3 
8.3 
8.9 
6.6 

10.1 
11.0 
ll.l 
11.0 
11+.2 
17.3 
18.9 
1+2.0 
69.6 
73.8 
67.I 
31+.0 
16.6 
19.8 
27.2 
25.7 
13.1 
9-6 

** Receiver input less than 3.3 microvolts 

1+1+ 
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LOCALIZER SIGNAL MEASUREMENTS 

Westmoreland - Latrobe Airport Latrobe, Pa. 
Hunway 23 
^fin-T Locallzer 
Fi'equency 110.9 MHz 
10/29/69 
5000' AGL 25 NM Orbit 

Azimuth (degrees) 

13^.0 
129.0 
12^.0 
118.0 
113.0 
109.0 
10U.0 
98.O 
93.0 
89.O 
84.0 
79.0 
75.0 
69.O 
64.0 
59.0 
5^.0 
U8.0 
^3.0 
38.O 
3^.0 
28.O 
23.O 
18.0 
13.0 
9.0 
3.0 

358.0 
353.0 
3^9.0 
3U2.O 
338.0 
333.0 
328.0 
323.0 
319.O 

8.0 
5.8 
4.2 

•JHfr 

3.7 

6.2 
9.7 

18.2 
3^.0 
32.O 
31.0 
^3.0 
6J+.0 

125.0 
171.0 
120.0 
61.0 
35.0 
36.7 
38.U 
37-6 
31.5 
21.2 

Azimuth (degrees) 

313.0 
309.0 
303.0 
298.0 
29'+. 0 
288.0 
283.O 
278.0 
27^.0 
268.0 
263.O 
259-0 
253.0 
248.0 
2^3.0 
238.O 
23U.O 
228.0 
22U.0 
218.0 
213.0 
208.0 
203.0 
199.0 
193.0 
188.0 
I83.O 
178.0 
173.0 
168.0 
162.0 
159.0 
153.0 
148.0 
144.0 
139.0 

i3L 

23.7 
19.6 
16.0 
15.5 
16.9 
12.2 
8.7 
7.2 
6.9 
6.1 
I1.6 
iu8 
5-9 
8.5 

11.8 
12.U 
12.^ 
9.5 

10.2 
15.0 
22.7 
17.') 
18.^ 
15.8 
23.9 
1+6.2 
81.1 
90.8 
6U.0 
31.8 
22.7 
22.9 
28.9 
32.3 
27.8 
20.6 

** Receiver input less than 3.3 microvolts 

^5 
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LCXIALEER SIGNAL MEASUREMEMTS 

Westinoreland - Latrobe Airport Latrobe, Pa. 
Runw&y 23 
Twin-T Local!zer 
Frequency 110.9 MHz 
10/29/69 
6250' AGL 25 NM Orbit 

Azimuth (degrees) uV Azimuth 

123.0 14.7 303.0 
119.0 11.0 298.0 
113.0 7.9 293.0 
109.0 9.7 289.O 
103.0 ** 282.0 
99.0 k.k 278.0 
93.0 ** 273.0 
88.0 ** 268.0 
8U.0 ** 263.O 
78.0 ■JHt 259.0 
73.0 ^H^ 253.0 
69.0 k.O 21+8.0 
63.0 6.6 21+3.0 
58.0 6.6 238.0 
53.0 5.8 233.0 
1+9.0 6.3 228.0 
M+.O 10.6 221+. 0 
38.O 19.1* 218.0 
3^.0 33-7 213.0 
28.0 kh.2 209.0 
23.O 32.1 203.0 
18.0 29.2 199.0 
13.0 1+9.2 193.0 
7.0 93-5 188.0 
3.0 119.0 I83.O 

359.0 17^.0 178.0 
353-0 158.0 173.0 
3^9.0 69.3 I69.O 
3^2.0 1+5.5 I63.O 
338.0 kk.2 158.0 

333.0 kk.l 15U.0 
328.O 1+2.7 11+8.0 
323.0 38.9 11+3.0 
319.0 25.3 139.0 
313.0 27.7 13I+.0 
308.O 19.!+ 

17.1 
18,7 
19.8 
11+.9 
10.9 
8.1 
7-3 
7.6 
6.5 
6.3 
6.3 

10.8 
1^.3 
U.3 
15.5 
12.3 
11+.0 
20.2 
22.9 
21+.6 
22.9 
27.0 
1+7.0 
71+.1 
86.1 

121+.0 
83.9 
1+9.6 
30.6 
32.0 
36.5 
37.3 
32.7 
20.0 
13.5 

**    Receiver input less than 3.3 microvolts 

1+6 
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TEST RESULTS H 

LOCALIZER SIGNAL MEASUREMENTS 

Westmoreland-Latrobe Airport Latrobe, Pa. 

Runway 23 
Twin-T Localizer 
Frequency 110.9 MHz 
10/28/69 
1000' AGL 0° (F.C.) Radial 

Distance (NM) 

27.5 
26.9 
26.5 
26.0 
25.5 
25.1 
24.6 
21+.2 
23.7 
23.3 
22.8 
22.U 
22.0 
21.6 
21.2 
20.6 
20.2 
19.7 
19*3 
18.8 
18.3 
17.9 
17.6 
17.2 
16.7 
16.3 
15.7 
15.3 
Ih.Q 
Ik.k 
13.9 
13.5 
13.0 
12.6 
12.1 
11.7 

ML 

18.0 
18.0 
19.0 
20.0 
20.0 
22.0 
25.0 
25.9 
2T.0 
30.0 
35.0 
36.0 
37.0 
3U.0 
36.0 
45.0 
kk.o 
59.0 
61.0 
65.0 
64.0 
80.0 
78.0 
74.0 
70.0 
92.0 
92.0 
94.0 

109.0 
116.0 
116.0 
120.0 
135.0 
138.0 
143.0 
149.0 

Distance (NM) 

11.2 
10.8 
10.3 
9.9 

'       9.4 
8.9 
8.5 
8.0 
7.6 
7.0 
6.6 
6.1 
5.6 
5.1 
4.7 
4.2 
3.6 
3.2 
2.7 
2,2 
1.7 
1.2 

•7 
.2 

165.O 
167.O 
187.0 
171.0 
178.0 
220.0 
231.0 
240.0 
275.0 
31^.0 
ri4,o 
341.0 
363.0 
363.0 
435.0 
473.0 
553.0 
627.0 
814.0 
1045.0 
1472.0 
2008.0 
14 510.0 
1650.0 

1*7 
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LOCALIZER SIGNAL MEASUREMEWTS 

Westmoreland-LatroVie Airport Latrobe, Pa, 
Runway   23 
Twin-T Local!zer 
Frequency 110.9 MHz 
10/28/69 
6250» AGL 0° (F.C.) Radial 

Distance   (NM) uv 

21+.7 130.0 
2h.l 130.0 
23.6 121+.0 
22.9 132.0 
22.1+ 154.0 
21.7 154.0 
21.1 l60.0 
20.6 l60.0 
19.9 174.0 
19.3 176.0 
18.7 182.0 
18.1 201.0 
17.5 207.0 
l6.9 215.0 
l6.3 229.0 
15.7 252.0 
15.1 256.0 
1^.5 289.0 
13.9 300.0 
13.3 303.0 
12.7 336.0 
12 361.0 
no 369.O 
10.9 396.0 
10.3 396.0 

9.7 440.0 
9.1 490.0 
8.1+ 534.0 
7-8 594.0 
7.2 638.O 
6.6 748.0 
6.0 847.0 
5.^ 968.O 
4.8 1205.0 
k.2 1485.0 
3-6 1815.O 

Distance   (NM) 

3.0 
2.4 
1.8 
1.2 

.6 

ujL 

1706.0 
1293.0 

506.0 
2228.0 
1238.O 
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LOCALIZER SIGNAL MEASUREMENTS 

Westmoreland-Latrobe Airport Latrobe, Pa. 
Runway 23 
Twin-T Localizer 
Frequency 110.9 MHz 
10/28/69 
6250' AGL 90° Radial 

1                   Distance (NM) 
*-          * 

UV 

1                       -3 176.0 

1                         .8 130.0 

1    '                 1.3 50.0 

1                      1-9 15.0 
1                      2.5 25.0 

3.1 31.0 
3-6 30.0 

1                           1+.2 29.0 
|                      k.Q 26.0 
|                      5.^ 23.0 

5.9 21.0 
6.5 19.0 
7.1 18.0 
7.6 15.0 
8.3 13.0 
8.9 13.0 
9.^ 10.5 

10.0 8.7 
10.6 8.3 
11.2 7.2 
11.8 6.7 
12.1+ 6.4 
13.0 5.4 
13.6 k.Q 
1^.2 5.3 
11+.8 5.1 
15.^ 4.7 
l6.0 4.3 
16.6 3.6 
17.2 3.5 
17.7 ** 
18.0 *-* 

19.0 ** 

20.1 ** 

20.7 *-* 
21.^ ** 

Distance (NM) 

21.9 
22.1+ 
23.0 
23.7 
2U.3 

Ü3L 

"A "A 

!   i 

**    Receiver input less than 3.3 microvolts 

1*9 
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LOCALIZER SIGNAL MEASUREMEITOS 

Westmoreland-Latrobe Airport Latrobe, Pa. 
Runvay 23 
Twin-T Locallzer 
Frequency 110.9 ^^Hz 
10/28/69 
1000" AGL 180° (B.C.) Radial 

Distance (MM) 

• 3 
.8 

1.2 
l.T 
2.2 
2.7 
3.2 
3.6 
k.2 
h.l 
5.1 
5-7 
6.2 
6.7 
7.3 
7.8 
8.3 
8.9 
9.^ 
9.9 

10.4 
10.8 
11.3 
11.9 
12.U 
12.9 
13.3 
13.8 
14.3 
1U.8 
15.3 
15.7 
16.2 
16.6 
17.1 
17.6 

uy 

10^0.0 
1513.0 
10^5.0 
825.0 
605.0 
407.0 
325.0 
248.0 
209.0 
165.0 
141.0 
122.0 
110.0 
101.0 
92.0 
83.0 
77.0 
67.0 
66.0 
59.0 
54.0 
51.0 
45.0 
42.0 
39.0 
37.0 
39.0 
37.0 
36.0 
32.0 
32.0 
31.0 
28.0 
26.0 
24.0 
21.0 

Distance    (NM) 

18.0 
18.6 
19.1 
19.5 
20.3 
20.9 
21.3 
21.8 
22.4 
22.9 
23.1 
23.4 
23.9 
24.3 
24.9 

uV 

21.0 
20.0 
18.0 
17.0 
15.0 
15.0 
14.0 
15.0 
14.0 
13.0 
11.0 
11.0 
9.0 
9.0 
8.0 

50 
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LOCALIZER SIGNAL MEASUREMENTS 

Westraoreland-Latrobe Airport Latrobe, Pa. 
Runway 23 
Twin-T Localizer 
Frequency 110.9 MHz 
10/28/69 
6250' AGL 180° (B.C.) Radial 

Distance (NM) 

.1 
•7 

1.3 
1.9 
2.5 
3.1 
3.7 
k,k 
5.0 
5.6 
6.2 
6.8 
7^ 
8.0 
8.6 
9-3 
9-9 
10.5 
ll.l 
11.7 
12.3 
12.9 
13.6 
1U.3 
1U.9 
15.5 
16.2 
16.8 
YJ.k 
18.0 
18.7 
19.3 
19-9 
20.6 
21.2 
21.8 

uV 

190.0 
633.0 
616.0 
168.0 
1+13.0 
1+51.0 
1+1+6.0 
1+68.0 
1+62.0 
1+2I+.0 
1+32.0 
396.0 
325.0 
292.0 
267.0 
273.0 
267.O 
2I+5.O 
231.O 
207.O 
193.0 
17I+.O 
157.0 
ii+6.o 
135.0 
121+.0 
113.0 
107.0 
101.0 
89.0 
8I+.0 
78.0 
70.0 
68.0 
61+.0 
63.0 

Distance (NM) 

22.5 
23.0 
23.7 
21+.3 

uy 

58.0 
51+.0 
53.0 
51.0 

51 
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LOCALEER SIGNAL MEASUREMENTS 

Westmoreland-Latrobe Airport Latrobe, Pa. 
Runway 23 
Twin-T Local!zer 
Frequency 110.9 MHz 
10/28/69 
6250' AGL 270° Radial 

Distance (degrees) 

2k.k 
23.9 
23.3 
22.8 
22.2 
21.7 
21.1 
20.6 
20.0 
19.5 
19.0 
18.1+ 
17.8 
17.3 
16.8 
16.2 
15.7 
15.1 
1I+.6 
lk.0 
13.5 
12.^ 
12.3 
11.8 
11.2 
10.7 
10.1 
9.6 
9.0 
8.5 
7.9 
7A 
6.8 
6.2 
5-7 
5il 

uV 

6.3 
6.1+ 
6.1+ 
6.6 
7.3 
7.5 
7.8 
8.1 
8.0 
8.5 

10.7 
10.8 
11.3 
11.3 
12.7 
13.8 
13.2 
13.5 
15.2 
16.5 
17.1 
18.2 
20.9 
22.9 
23.7 
20.9 
23.!+ 
20.7 
26.2 
26.7 
30.3 
36.6 
39-^ 
1+3.5 
50.1 
53.^ 

Distance (degrees) 

1+.5 
3.9 
3.^ 
2.8 
2.2 
1.6 
1.0 

.5 

u V 

65.O 
76.O 
90.0 
85.O 
1+6.0 
75.0 

121+.0 
87.0 

52 
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RECEIVER SIGNAL LEVEL TESTS 

On August 26,   1969 two approaches where made on the Runway 13L 8-Loop 
Localizer at Love Field Dallas, Texas.   The first approach the   N-102 made 
was a normal ILS approach from the outer maker to the runway  threshold   at 
which point the plane flew at a height of 50' along the center line of the 
runway to the localizer antennas at which point the test was broken off. 
In order to avoid RF saturation of both receivers a 30 dB attenuator was 
inserted in Receiver #3*a RF input.  The N-102 made a ■onwl ILS approach 
and landing.    Once on the ground the plane rolLed out to the end of the 
runway before turning off.    Again in order to avoid saturation of both 
receivers a 40 dB attenuator was inserted in Receiver #3*8 RF input. 
In order to establish distance to the localizer antennas, various ground 
check points were noted on the chart recorder when they were flown over. 
Later these checkpoints were converted to distance from the antennas. 
For altitude,the planes altimeter was used.    The receiver signal level 
tests curves illustrate the back and front course of the flights with 
corrections.   The Back Course data has not beer placed in tabular form due 
to receiver difficulty. 

53 
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CONCLUSION 

A. Antenna Gain - From the orbital data the gain of the various antenna 
systems was determined using the following formula. 

ERPU (dB) - ERPk (dB) = 10 Log (Ptu/Ptk) 

where Pt ■ Power Transmitted 

since Pt = E
2 r2   E » Field Intensity (v/m) 
30     r = distance fron, facility (meters) 

ERP = Ag + P A™ = antenna gain (dB) 
P = carrier power to antenna (dB) 

The equation becomes the following 

(Agu + Pu) - (Agk + Pk) = 10 Log E^r2 

"Jü- 

E2"^2 
"k r r = constant 

Agu = 20 Log Eu + Pk + Agk - Pu 

^k 

Our known antenna system will be the Dallas 13L 8-Loop Locallzer. 
The gain of this antenna system Is 4 dB and the Carrier Power to the 
antennas was 37.5 watts (15.8 dBw). Substituting these values 
Into the above equation we have 

gu 
20 Log Eu + 19.8 - P 

The above formula will have to be modified to allow us to use 
Receiver Input (E) values Instead of Field Intensity (E). Below 
Is the rational for the new formula using Receiver Input. 

P,. (dBw) = Pd (dBw) - 10 Log df 
4 

d2 -K 

10 Log EJ = 10 Log E^_- 10 Log K 
R 120 

E2 = E2 

120 
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E =  120 K  E 

E - KxE 

120 

A  - 20 Log K^u + 19.8 - Pu gu 

lEk 

A  - 20 Log E» + 19.8 - P 
au        u u gu 

II  IMIIIIIIIIIT ■■—■■—i 

By substituting the appropriate carrier power for each system 
tube evaluated we get the following results. 

■ 

V 

Dallas  13L V-Rlng 

A- - 20 Log Eu + 19.8 - 20.7 (118w) 

Ag - 20 Log Eu -  .9 

Dallas 31L V-Rlng 

Ag - 20 Log Eu + 19.8 - 21.5 (140w) 

Ag - 20 Log Eu - 1.7 

Latrobe 23 Twln-T 

Ag - 20 Log Eu + 19.8 - 4 (2.5w) 

A    = 20 Log Eu + 15.8 
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B. Antenna Directivity - The directivity of each of the four antenna 
Wfntmm has been calculated for tlO0 and t350. These azimuths were 
chosen because of their use by ICAO (Annex 10) as the azimuth limits 
of the localizer coverage sector. Also the ratio of the front course 
signal to the back course signal was calculated.    All numbers were taken 
from the respective orbits involved. The formulas used were as follows. 

Directivity (dB) 20 Log (Receiver Input (E) at 0°/Receiver 
Input  (E) at desired azimuth) 

Front/Back (dB)  - 20 Leg (Receiver Input (E) at 0o/Receiver 
Input  (E) at 180°) 
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SUPPLEMENTAL DATA 

This Information is additional orbital data on a Boston V-Ring 
(110.3 MHz) and a Laconia VOR LOG (108.5 MHz) both facilities are 
located in Massachusetts, also a Nantucket 8 loop (109.1 MHz) in 
New Hampshire,, The altitudes recorded were 2000', 3000', 4000', 
5000* and 6250'. 1000* recordings were not made due to terrain 
conditions. Both 4165.3A Bendix receivers were calibrated at uV 
values of 1, 2, 3, 5, 10, 15, 20, 25, 50, 100, 200, 300, 500, 
1000, 2000, 5000 and 10,000 and were plotted for conparision. 
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LOCALIZER SIGNAL MEASUREMENTS 

LOCATION_ Boston vs Laconla FREQUENCY Boston  -  110 .3. MHz 

DATE 6/9/70 
i ,| 

RECEIVER #1010 

ALTITUDE_ 2000 feet 
„BH. ANTENNA TYPE Boston  - V -Rinfi 

DIRECTION c.c.w. Orbit   FREQUENCY Laconia   -  108 ^5. MHz 

FLIGHT #167 . RECEIVER     #1009 

AIRCRAFT_ #N-102   ANTENNA TYPE Laconia   - VOR LOG 

BOSTON LACONIA 

Total 
Az         Dl3t   (MM) uV As Dist uV Dist  (NM) D/U 

055.7° 24.5 10.4 161.3° 63,0 1.3 87,5 18.1 
050.6° 23.8 9.0 162.5° 61,2 1.3 85.0 16.8 
045.lo 23.4 14.5 163.8° 59.3 •   1.4 82.7 20,3 
040.9° 23.3 19.5 164,8° 58.0 1,4 81,3 22.9 
035.5° 23.2 55.0 166,2° 56.3 1,2 79,5 33.2 
030.2° 23.3 23.3 167.7° 54.7 1.5 78.0 23.8 
024.9° 23.5 12.4 169.3° 53.1 1.5 76,6 18.4 
020.9° 23.9 8.9 170.5° 52,0 - 75.9 - 
014.9° 24.7 8.1 172.8° 50.1 1.4 74.8 15.2 
010.0° 24.2 5.5 175.3° 50.0 1.4 74.2 11.9 
005.2° 23.5 5.2 177,7° 50.3 1.1 73.8 13.5 
359.8° 23,2 5.6 180.2° 50,5 * 73.7 - 
355.8° 23.0 4.2 182.0° 50.8 * 73.8 - 
350.8° 23.0 3.5 184,3° 51.2 * 74.2 - 
345.2° 23.2 2.7 186,7° 51.6 1,3 74.8 6.3 
339.9° 23.7 1.8 189.1° 52.1 1.4 75,8 2.1 
334.9° 24.3 1.6 191,4° 52.7 1.3 77,0 1,8 
330.5° 25.0 1.3 193,4° 53.5 1.4 78,5 -.6 
330.5° 24.2 * 194,2° 55,4 1.8 79.6 - 
319.9° 23.5 1.0 195,2° 57.8 2,0 81.3 -6.0 
315.9° 23.2 1.8 195,8° 59.3 2.1 82.5 -1,3 
310.5° 23.0 3.3 196,6° 61.4 3.4 84.4 -0,2 
304.8° 23.1 5.0 197,4° 63.5 4.0 86.6 1,9 
300.7° 23.2 6.4 197,9° 65,0 4,1 88.2 3,8 
295.4° 23.6 7.4 198,5° 67,1 2.1 90.7 10,9 
290.1° 24.1 6.7 199,1° 69.3 2,4 93.4 8,9 
285.1° 24.8 9.4 199,6° 71.4 2,0 96.2 13,4 
280.5° 24.3 9.7 199,0° 73,3 3,3 97.6 9,4 
275.7° 23.8 13.3 198.5° 74,6 2,4 98.4 14,9 
270.6° 22.8 20.7 197.2° 76,9 1.6 99,7 22,2 
265.0° 22.6 19.7 196.5° 78,9 2.5 101.5 17,9 
260,9° 22.6 23.6 196,1° 80,5 2,1 103.1 21.0 
255.3° 23.0 19.7 195.6° 82.6 1.8 105.6 20,8 
250.0° 23.5 27.0 194.5° 84,6 * 108,1 - 

* uV Values Less Than  1 are not  Recorded 
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LOCALiaR SIGNAL MEASUREMENTS 

LOCATION        Boston vt Loconl« 

6/9/70  DATE 

ALTITUDE      3000 feet 

DIRECTION    C.C.W.  Orbit 

FLIGHT        #167  

AIRCRAFT    #N-102  

BOSTON 

AZ      Bf t cm)   uV 

059.0" 
054.6° 
049.7° 
044.3° 
040.2° 
034.9° 
029.9° 
024.5° 
020.4° 
015.4° 
010.5° 
005.6° 
000.5° 
355.1° 
349.7° 
344.4° 
340.4° 
335.3° 
330.5° 
325.2° 
320.2° 
314.7° 
310.4° 
304.6° 
300.4° 
294.9° 
289.5° 
285.6° 
280.5° 
275.0° 
269.4° 
264.9° 
260.7° 
255.0° 

25.4 
24.4 
23.8 
23.4 
23.2 
23.2 
23.4 
23.6 
24.2 
24.9 
24.2 
23.6 
23.3 
23.1 
23.1 
23.3 
23,6 
24.2 
24.9 
24.1 
23.5 
23.2 
23.1 
23.0 
23.2 
23.6 
24.2 
24.8 
24.0 
23.3 
22.9 
22.8 
22.8 
23.1 

14.2 
13.5 
11.5 
9.5 

26.0 
56.0 
31.0 
17.1 
14.2 
11.5 
8.5 
8.9 
10.4 
8.2 
5.2 
2.7 
2.6 
2.1 
3.1 
1.1 
1.5 
3.2 
4.1 
5.3 
9.1 
9.2 
9.2 

12.3 
16.1 
19.7 
31.8 
35.0 
33.5 
52.0 

FREQUENCY       Boston - 110.3 MHz 

RECEIVER »1010  

ANTENNA TYPE    Boston - V-Ring 

PBROIIENCY    Lsconis - 108.5 MHz 

RF.rF.TVER    #1009  

ANTENNA TYPE      Laconla - VOR LOC 

Az 

160.2° 
161.5° 
162.7° 
164.0° 
165.0° 
166.4° 
167.8° 
169.1° 
170.7° 
172.5° 
175.0° 
177.4° 
179.9° 
182.3° 
184.7° 
187.0° 
188.8° 
191.1° 
193.3° 
194.4° 
195.2° 
196.0° 
196.7° 
197.4° 
197.9° 
198.5° 
199.1° 
199.6° 
198.8° 
197.9° 
197.1° 
196.6° 
195.6° 
194.6° 

LACONIA 

Dlst uV 

64.3 
62.6 
60.9 
59.1 
57.8 
56.1 
54.4 
53.2 
51.6 
50.1 
50.0 
50.2 
50.4 
50.7 
51.1 
51.6 
52.1 
52.7 
53.5 
55.6 
57.7 
59.7 
61.4 
63.5 
65.2 
67.3 
69.5 
71.2 
73.3 
75.4 
77.5 
79.1 
80.6 
82.8 

* 
* 
* 

1.0 
* 
* 

1.4 
1.1 
1.3 
1.3 
1.4 
1.7 
1.6 
1.5 
1.6 
1.7 
2.0 
2.4 
2.4 
4.4 
2.3 
3.2 
2.6 
2.6 
3.4 
2.5 
2.7 
3.9 
2.1 
1.7 
1.7 
2.1 
2.1 
1.8 

Total 
Dlat (NM) D/U 

89.7 - 
87.0 v 

84.7 - 
82.5 19.6 
81.0 - 
79.3 - 
77.8 27.0 
76.8 23.8 
75.8 20.8 
75.0 18.9 
74.2 15.7 
73.8 14.4 
73.7 16.3 
73.8 14.8 
74.2 10.2 
74.9 4.0 
75.7 2.2 
76.9 6.8 
78.4 6.6 
79.7 7.3 
81.2 7.8 
82.9 8.2 
84.5 8.5 
86.5 8.8 
88.4 8.9 
90.9 9.1 
93.7 9.2 
96.0 9.2 
97.3 9.6 
98.7 10.2 

100.4 10.6 
101.9 10.8 
103.4 11.0 
105.9 11.1 

*uV Values Less Than 1 are not Recorded 
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LOCALIZER SIGNAL MEASUREMENTS 

LOCATION Boston vs Laconia 

DATE 6/9/70 

ALTITUDE 4000 feet 

DIRECTION C.C.  W.  Orbit 

FLIGHT #167 

AIRCRAFT #N-102 

FREQUENCY Boston  - 110.3 MHz 

RECEIVER #1010 

ANTENNA TYPE Boston - V -Rinß 

FREQUENCY Laconia  - 108 5 MHz 

RECEIVER #1009 

ANTENNA TYPE La cor ia  • • VOR LOC 

BOSTON 

Az Dist  (NM)     uV Az 

LACONIA 

Dist uV 
Total 

Dist  (NM) D/U 

044.7° 23.4 15.4 164.0° 59.3 1.6 82.7 19.6 
039.5° 23.1 30.8 165.3° 57.6 1.5 80.7 26.2 
035.5° 23.1 62.4 166.30 56.4 1.7 79.5 31.3 
030.2° 23.2 38.0 167.7° 54.8 1.9 78.0 26.0 
025.0° 23.5 23.1 169.3° 53.2 1.8 76.7 22.1 
020.0° 24.0 16.6 170.9° 51.6 1.9 75.6 16.3 
015.2° 24.6 14.2 172.7° 50.2 1.9 74.8 15.2 
010.3° 24.0 11.0 175.2° 50,2 1.2 74.2 19.3 
005.3° 23.5 11.9 177.6° 50.3 1.5 73.8 18.0 
000.0° 23.2 13.1 180.10 50.5 1.5 73.7 16.3 
354.6° 23.1 7.9 182.5° 50.7 1.6 73.8 13.9 
350.6° 23.0 6.8 184.3° 51.1 1.7 74.1 12.1 
345.4° 23.2 4.8 186.6° 51.5 1.9 74.6 8.2 
340.2° 23.6 3.7 188.9° 52.1 2.4 75.1 3.8 
335.3° 24.3 2.2 191.2° 52.7 3.1 77.0 -3.0 
330.4° 24.8 3.1 193.3° 53.6 2.4 78.4 2.2 
325.6° 23.9 1.5 194.1° 55.7 2.5 79.6 -4.5 
320.4° 23.3 2.0 195.0° 57.7 2.1 81.0 -.4 
314.9° 23.1 4.6 195.9° 59.7 1.7 82.8 8.6 
310.6° 23.0 5.6 196.6° 61.3 1.5 84.3 11.4 
305.2° 23.0 7.9 197.30 63.3 1.7 86.3 13.3 
299.7° 23.3 13.7 198.0° 65.4 1.4 88.7 19.8 
295.9° 23.6 14.1 198.5° 66.9 1.9 90.5 17.4 
290.0° 24.3 13.0 199.2 0 69.3 1.3 93.6 20.0 
285.3° 24.8 18.2 199.6° 71.4 1.5 96.2 21.7 
280.40 24.0 24.1 198.7° 73.3 1.7 97.3 23.0 
275.30 23.3 38.5 197.90 75.3 2.2 98.6 24.9 
269.6o 23.0 43.2 197.20 77.4 2.2 100.4 25.9 
265.3o 22.9 45.7 196.7 0 79.0 2.4 101.9 25.6 
259.70 22.9 74.4 196.1° 81.0 2.1 103.0 30.1 
255.4° 23.1 66.0 195.6° 82.6 1.4 105.7 33.5 
249.9° 23.5 66.0 195.00 84.7 * 108.2 - 
245.9° 24.0 83.6 194.6° 86.3 * 110,3 - 
239.8° 24.6 78.6 . . - . - 

uV Values Less Than 1 are not Recorded 
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LOCALIZER SIGNAL MEASUREMENTS 

LOCATION      Boston vs Uconta 

DATE 6/9/70  

ALTITUDE 5000 feet 

DIRECTION    C.C.W.  Orbit 

FLIGHT    #167  

AIRCRAFT        M-102 

BOSTON 

Az        Dist  (NM) itf 

205.0° 24,9 23.6 
200.0° 24.1 24.6 
195.0° 23.6 16.5 
190.0° 23.2 30.5 
185.0° 23.1 54.0 
181.0° 23.1 113.0 
176.0° 23.2 66.0 

166.0° 24.1 26.6 
151.0° 23.5 16.8 
140.0° 23.1 10.3 
136.0° 23.0 10.8 
131.0° 23.3 6.3 
126.0° 23.6 4.9 
120.0° 24.2 3.0 
116.0° 24.9 3.7 
110.0° 23.9 2.4 
105.0° 23.4 3.6 
100.0° 23.0 6.0 
096.0° 22.9 7.4 
090.0° 22.9 12.0 
085.0° 23.2 19.8 
080.0° 23.6 16.5 
075.0° 24.1 21.2 
071.0° 23.7 26.6 
066.0° 23.9 31.0 
061.0° 23.3 54.0 
055.0° 22.9 60.0 
050.0° 22.9 65.0 
046.0° 22.9 87.0 
040.0° 23.2 128.0 

FREQUENCY         Boston -  110.3 MHz 

RECEIVER #1010  

ANTENNA TYPK   Boston - V-Ring 

FREQUENCY       Laconla  -  108.5 MHz 

RECEIVER        #1009       

ANTENNA TVPF.     Laconla  - VCR LOC 

LACONIA 

AZ Dlst 

64.6 

uV 

256.0° 1.6 
257.0° 62.8 1.3 
258.0° 61.1 1.4 
259.0° 59.1 1.3 
260.0° 57.7 1.2 
261.0° 56.5 1.1 
263.0° 54.9 1.2 
266.0° 51.8 1.2 
272.0° 50.3 1.2 
277.0° 50.7 1.4 
279.0° 51.1 1.4 
282.0° 51.5 1.4 
284.0° 52.0 1.5 
286.0° 52.8 1.2 
288.0° 53.5 1.3 
289.0° 55.9 2.0 
290.0° 57.8 2.1 
291.0° 59.8 2.4 
291.0° 61.3 2.0 
292.0° 63.3 2.4 
293.0° 65.3 1.9 
294.0° 67.2 2.5 
294.0° 69.2 2.8 
295.0° 71.2 2.0 
294.0° 73.1 1.8 
293.0° 75.1 2.0 
292.0° 77.1 2.6 
292.0° 79.2 2.2 
291.0° 80.8 1,5 
291.0° 82.8 1,5 

Total 
Dlst  (NM) D/U 

89,5 23.4 
86.9 25.5 
84.7 21.4 
82.3 27.4 
80,8 33.1 
79,6 40.3 
78.1 34.8 
75.9 26.9 
73.8 22.9 
73.8 15.1 
74.1 15.4 
74.8 13.1 
75,6 10.3 
77.0 8.0 
78.4 9.1 
79.8 15.8 
81.2 4.7 
82.8 8.0 
84,2 11.4 
86,2 14.0 
88,5 20.4 
90,8 16.5 
93,3 17.6 
95.9 22.b 
97.0 24.7 
98.4 28.6 

100.0 27.3 
102,1 29.4 
103,7 35.3 
106.0 38.7 
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LOCALIZER SIGNAL MEASUREMENTS 

LOCATION Boston V8 Laconla 

DATE 6/10/70 

ALTITUDE 6250 feet 

DIRECTION C #L•W, Orbit 

FLIGHT #167 

AIRCRAFT #N-102 

FREQUENCY Boston - 110.3 MHz 

RECEIVER #1010 

ANTENNA TYPE Boston - V-Ring 

FREQUENCY Laconla - 108.5 MHz 

RECEIVER        #1009 

ANTENNA TYPE Laconia   - VOR LOC 

BOSTON LACONIA 

Total 
Az Dist  (NM) uV Az Dist uY Dist  (NM) D/U 

205.0° 24.8 21.7 256,0° 64.7 1.3 89,5 24.5 
200.0° 24.4 23.6 256.0° 63.0 1.4 87.7 24.6 
195.0° 23.7 23.3 258.0° 60.9 1.5 84,6 23.8 
190.0° 23.4 23.3 259.0° 59.4 .   1.1 82.8 26.5 
196.0° 23.1 47.2 260.0° 58.0 * 81.1 - 
179.0° 23.2 74.4 262.0° 56.0 * 79.2 - 
175.0° 23.4 132,0 263,0° 54.5 1.1 77.9 41.6 
170.0° 23.8 70.2 264.0° 53.0 1.6 76.8 32.9 
165.0° 24.4 46,5 266.0° 51.3 1.4 75.7 30.4 
160.0° 25.0 20.7 267,0° 49.9 1.9 74.9 20.4 
155.0° 24.3 22.5 270.0° 49.5 2.8 73,8 18.1 
150.0° 23.7 17.8 273.0° 50.1 2.7 73.8 16,4 
146.0° 23.3 23.6 275.0° 50.4 2.0 73,7 21,4 
139.0° 23.0 16,4 278.0° 50.8 2.5 73.8 16.3 
135.0° 23.0 11.3 280.0° 51.2 2.1 74,2 14.6 
130.0° 23,2 7.1 282.0° 51.7 1.7 74.9 12,5 
125.0° 23.5 6.9 284.0° 52,2 2.0 75,7 10.8 
121.0° 24.1 4.5 286.0° 52.7 2.5 76.8 5.1 
115.0° 24.8 4.8 288,0° 53.7 1,6 78.5 9.6 
110.0° 24,3 4.8 289.0° 55.5 1,9 79.9 8.1 
105.0° 23.6 5.8 290,0° 57.8 2.1 81.4 8,8 
100.0° 23,4 7.8 291.0° 59,6 3.2 83,0 7.8 
095.0° 23,2 9.2 292,0° 61,4 2,9 84,6 10.0 
090.0° 23,2 13.6 292,0° 63.2 3,0 86.4 13.1 
086.0° 23,4 17.4 293,0° 65.0 2.2 88.4 18.0 
079.0° 23,8 20.0 294,0° 67,5 3.1 91.3 16.2 
075.CP 24.4 25,4 294,0° 69,3 2.8 93.7 19.1 
069. CP 25.2 39.0 295.0° 71.7 3,8 96,9 20,2 
065.CP 24.7 49,3 294.0° 73.6 3.1 98,3 24.0 
059. CP 24.0 70.2 293,0° 75,8 2.8 99,8 28,0 
055.CP 23.5 63.6 293.0° 77,5 2.0 101.0 30.1 
050.CP 23.2 95.6 292.0° 79,3 1.8 102.5 34,6 
045. CP 23.2 115.6 291,0° 81.0 1.4 104.2 38.4 
040.^ 23.3 132.0 291.0° 82.1 1.5 105,4 38.9 
035.^ 23.6 134.6 290.0° 84.6 1.1 108.2 41.7 

030.0° 24.4 101.8 290.CP 87.0 * 111.4 - 

*üV Values Less Than  1 are not Recorded 
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LOCALIZER SIGNAL MEASUREMENTS 

|                        LOCATION Boston vs Nantucket FREQUENCY  Boston - 110.3 MHz 

1                        DATE 6/9/70 RECEIVER #1010 

[                        ALTITUDE, 2000 feet ANTENNA TYPE     Boston - V-Rlng 

1                         DIRECTION      C.C.W Orbit FREQUENCY Nantucket - 109.] L 

|                        FLIGHT  #167 RECEIVER #1009 

AIRCRAFT. #N-102 

BOSTON 

ANTENNA TYPE 

NANTUCKET 

Nantucket - 8 Loop 

Total 
i                             AB        Dlst  (NM) uV Az Dlst tfV Dlst (NM) D/U 

i                       240.0° 24.8 25.8 325.8° 77.9 * 102.7 . 
234.7° 24.1 30.8 326.3° 75.6 * 99.7 - 
230.0° 23.5 23.6 326.8° 73.9 1.0 97.4 27.0 
225.1° 22.9 71.6 327.6° 71.7 1.1 94.7 36.3 
220.50 22.7 97.8 328.1° 70.0 1.1 92.7 38.9 
216.0° 22.7 232.0 328.6° 68.4 1.0 91.1 47.3 
209.8° 22.9 127.0 329.3° 66.0 * 88.9 - 
205.5° 23.2 71.6 329.9° 64.4 * 87.6 - 
199.7° 23.9 - 330.7° 62.1 - 86.0 - 
195.8° 24.5 59.0 331.3° 60.4 1.0 84.9 35.4 
190.0° 24.1 45.7 333.4° 59.1 1.1 83.2 32.4 
185.6° 23.6 47.2 335.2° 58.6 1.2 84.2 31.9 
179.4° 23.1 58.0 337.6° 57.8 1.3 80.9 32.9 
174.5° 22.9 45.7 339.5° 57.4 1.1 80.3 32.4 
169.7° 22.9 46.5 341.4° 56.9 1.1 79.8 32.5 
164.9° 23.2 23.1 343.3° 56.5 * 79.7 - 
160.1° 23.5 23.1 345.3° 56.2 1.6 79.7 23.2 
155.7° 24,0 15.3 347.2° 55.9 1.5 80.2 20.2 
150.3° 24.8 16.8 349.7° 55.7 * 80.6 - 
145.6° 24.4 10.1 351.4° 56.9 * 81.3 - 
139.6° 23.8 6.3 353.3° 58.6 1.1 82.5 15.2 
135.1° 23.4 7.5 354.6° 60.0 1.2 83.5 15.9 
130.5° 23.2 6.9 355.8° 61.4 1.1 85.3 15.9 
125.8° 23.3 8.5 357.0° 62.8 1.0 86.1 18.6 
119.4° 23.6 4.1 358.6° 64.8 1.0 88.4 12.3 
114.9° 23.8 3.8 359.6° 66.3 1.0 90.2 11.2 
110.4° 24.4 3.2 000.6° 67.8 1.0 92.2 9.7 
104.8° 25.5 2.8 001.8° 89.9 * 95.4 . 
100.7° 25.6 3.3 002.5° 71.6 1.0 97.2 10.4 
095.6° 24.8 5.2 002.1° 73.9 1.0 98.8 14.3 
090.6° 23.9 6.5 001.4° 76.1 * 100.0 - 
085.4° 23.3 6.8 000.9° 78.2 * 101.6 - 
079.7° 23.2 9.3 000.6° 80.5 * 103.8 - 
075.2° 23.4 12.0 000.4° 82.3 * 105.7 - 
069.5° 
065.6° 

23.7 12.5 000.2° 84.6 * 108.4 _ 
24.2 7.3 000.1° 86.3 * 110.6 - 

060.5° 24.9 11.5 359.9° 88.6 * 113.6 

*uV Values Less Than 1 are not Recorded 
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LOCALIZER SIGNAL MEASUREMENTS 

LOCATION Boston v8 Nantucket 

DATE 6/9/70 

ALTITUDE 3000 feet 

DIRECTION C.C.W.  Orbit 

FLIGHT #167 

AIRCRAFT #N-I02 

FREQUENCY        Boiton -  110.3 MHz 

RECEIVER #1010 

ANTENNA TYPE Boston - V-Rlng 

FREQUENCY Nantucket - 109.1 

RECEIVER #1009 

ANTENNA TYPE Nantucket - 8 Loop 

BOSTON 

At        Dist  (NM) 

235.4° 
229.7° 
225.0° 
220.3° 
215.6° 
209.4° 
204,9° 
200.5° 
195.0° 
190,6° 
184.5° 
179.9° 
175.1° 
170.3° 
165.6° 
159.3° 
155.1° 
150.7° 
144.9° 
140.2° 
135.8° 
130.0° 
125.4° 
119.4° 
114.9° 
110.5° 
100.5° 
100.5° 
095.2° 
089 
085 
080 
074 
070 

.5" 

.3° 

.7° 

.7° 

.6° 
064.8' 
060.6C 

24.0 
23.2 
23.0 
22.8 
22.8 
23,1 
23.4 
23.9 
24.7 
24.2 
23.6 
23.3 
23.2 
23.1 
23.2 
23.7 
24.2 
24.8 
24.4 
24.0 
23.7 
23.5 
23.5 
23.6 
23,8 
24.2 
24.9 
24.7 
24, 
23, 
23, 
23,0 
23.3 
23.7 
24.4 
25.1 

uV 

58.0 
61.0 
98.0 

132.0 
276.0 
127.0 
87.0 
72.0 
77.0 
57.0 
62.0 
60.0 
60.0 
44.9 
29,0 
31.3 
17.4 
20.0 
12,6 
7.0 
8.5 
8.3 
8.6 
3.9 
4.1 
4.6 
3.A 
3.8 
5.4 
8.4 
7.4 
9.6 

17.5 
18.0 
11.7 
12.4 

Az 

NANTUCKET 

Dist uV 

326.4U 75.8 1.4 
327.1° 73.6 1.7 
327.5° 71.7 1.5 
328.0° 69.9 1.8 
328,6° 68.1 1.9 
329.3° 65.8 2.4 
329.9° 64.0 2.6 
330.5° 62.3 2.9 
331.5° 60.0 1.6 
333.1° 59.1 3.0 
335,5° 58.3 2.8 
337.3° 57.7 2.4 
339.2° 57.1 2.1 
341.1° 56.7 2.2 
343.0° 56.4 2.2 
345.6° 56.0 2.3 
347.5° 55.8 2.6 
349.6° 55.6 1.7 
351.7° 57.0 ■k 

353.2° 58.3 * 
354.5° 59.6 * 
356.1° 61.4 1.1 
357.2° 62.8 1.2 
358.6° 64.8 1.2 
359.5° 66.3 1.1 
000.5° 67.8 1.1 
001.6° 69.9 * 
001.8° 71.8 1.0 
001.6° 74.1 1.0 
001.2° 76.5 * 
000.8° 78.2 * 
000.6° 80.0 * 
000.4° 82.5 * 
000.3° 84.2 * 

000.1° 86,7 * 
359.9° 88.6 * 

Total 
Dist (NM) D/U 

99.8 32.3 
96.8 31.1 
94.7 36.3 
92.8 37.3 
91.0 43.2 
88.9 34.5 
87.5 30.5 
86.2 27.9 
84.8 33.6 
83.4 25.6 
81.9 26.9 
81.0 27.9 
80,3 29.1 
79.9 21.2 
79.7 22.4 
79.8 22.7 
80.0 16.5 
80.5 21.4 
81.4 - 
82.4 - 
83.4 - 
84.9 17.5 
86.3 17.1 
88.4 10.2 
90.1 11.4 
92.1 12.4 
94.9 - 
96.5 11.6 
98.3 14.6 

100.2 - 
101.4 - 
103.1 - 
105.8 - 
107.9 - 
111.2 - 
113.7 - 

^uV Values Less Than  1 are  not  Recorded 
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LOCALIZER SIGNAL MEASUREMENTS 

LOCATION    Boston vs Nantucket 

DATE      6/9/70 

ALTITUDE 4000 fee t 

DIRECTION C.  C, W. Orbit 

FLIGHT #167 

AIRCRAFT #N-102 

FREQUENCY        Boston   -  110,3 MHg 

RECEIVER #1010 

ANTENNA TYPE Boston  - V -RinR 

FREQUENCY Nantucket -  109 1 

RECEIVER #1009 

ANTENNA TYPE Nantucket   - 8 Loc 'P     . 

BOSTON NANTUCKET 
Total 

Az Dist  (MM) uV Az Dist uV Dist (NM) D/U 

239.8° 24.6 78.6 326.0 77.7 1.5 102,3 34.4 
234.3" 23.7 62.4 326.5 75.3 1.8 99.1 30.8 
230.2° 23.2 85.4 327.0 73.7 1.8 97.0 33.5 
225.8° 22.9 134.6 327.5 72.0 2.0 95.0 36.6 
219.9° 22.7 176.2 328.1 69.8 2.3 92.5 37.7 
215.4° 22.8 332.0 328.6 68.1 2.3 90.9 43,2 
209.5° 23.0 172.4 329.3 65.9 2.9 88.9 35,5 
205,3° 23.4 107,2 329.8 64.2 3.0 87.7 31,1 
199.9° 24.0 80,0 330,6 62.1 3,5 86,1 27.2 
195.9° 24.6 107.2 331.2 60,4 3.6 85.0 29.5 
190,5° 24.1 67,4 333.2 59,2 3.6 83,4 25.4 
184,9° 23.5 67.4 335.4 58.4 4,7 82,0 23.1 
180.4° 23.3 68.8 337.1 57.8 3,9 81,2 24.9 
174.2° 23.1 62.4 339,5 57.1 2.4 80.5 28.3 
169.6" 23.1 47.2 341,3 56.7 2.4 79.9 25.9 
164.8° 23.2 28.6 343,3 56.4 2.4 79.9 21.5 
160.4° 23.5 31.3 345,1 56.1 2,6 79,7 21,6 
154,8° 24.2 22.5 347.6 55.8 2,6 80.1 18.7 
150,5" 24.8 24.8 349.6 55,7 1,8 80.6 22.8 
145.8" 24.3 13.3 351.3 56.9 1.0 81.3 22.4 
140.8" 23.9 9.5 352.9 58.3 1.0 82.2 19.6 
134.8" 23.5 11.7 354,7 60.0 1.1 83,6 20,5 
130.5° 23.4 9,5 355,8 61,3 1.2 84.7 17.9 
124.7° 23.3 10.4 357.2 63.1 1.3 86.5 18.1 
120.2" 23.4 4.3 358.3 64.6 1,4 88,0 9.7 
115.8" 23.6 3,7 359,2 66.0 1.3 89,7 9.1 
110.3" 24.2 6.2 000.5 67.9 1.2 92.1 14.3 
104.9° 25.0 3.6 001.7 69.8 1.1 94.9 10.3 
100.9" 24.8 4.8 001.9 71.6 1,2 96.5 12.4 
095.8" 24.4 4.9 001.8 73,9 1,1 98.3 12.9 
090.3° 24.2 9.6 001,7 76,2 1.1 100,4 18.8 
084,8" 24.3 11,9 001.6 78,5 1.1 102.9 20.7 
080.8? 24.2 8.5 001.3 80.2 1.1 104.4 17.7 

075.5" 23.8 14.1 000.7 82.3 1.0 106.2 22.9 
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LOCALIi'ER SIGNAL MEASURB1ENTS 

LOCATION • Boston vs Nantucket FREQUENCY Boston - 110.3 MHz 

DATE 6/9/70 RECEIVER #1010 

ALTITUDE 5000 

»        C.C.W 

feet 

.  Orbit 

ANTENNA TYPE_ 

FREQUENCY 

Boston  - V -Ring 

DIRECTIOI Nantucket  - 109.1 

FLIGHT  #167 RECEIVER #1009 

AIRCRAFT_ #N-102 ANTENNA TYPE. Nantucket - 8 Loop 

BOSTON NANTUCKET 

Total 
Az        Dist  (NM) uV Az Dist VV Dist  (NM)         D/U 

020.0° 24.2 102.0 261.0° 75.8 2.0 100.0 34.2 
015.0° 23.5 109.0 262.0° 73.6 2.4 97.1 33.1 
010.0° 23.2 176.0 262.0° 71.8 2.5 95.0 37.0 
006.0° 23.0 176.0 263.0° 70.1 2.6 93.1 36.6 
000.0° 23.0 440.0 264.0° 67.9 3.3 90.9 42.5 
356.0° 23.1 325.0 264.0° 66.2 3.3 89.3 39.9 
350.0° 23.6 142.0 265.0° 64.0 3.9 87.6 31.2 
346.0° 23.1 113.0 265.0° 62.3 4.4 86.4 28.2 
340.0° 24.8 138.0 266.0° 60.1 3.6 84.9 31.7 
335.0° 24.0 73.0 269.0° 59.2 5.0 83.2 32.9 
330.0° 23.6 89.0 270.0° 58.5 5.5 82.1 24.2 
324.0° 23.4 84.0 273.0° 57.6 4.7 81.0 25.1 
320.0° 23.3 84.0 274.0° 57.0 3.5 80.3 27.6 
315.0° 23.3 71.0 276.0° 56.6 4.5 79.9 24.0 
311.0° 23.4 43.0 278.0° 56.3 4.1 79.7 20.4 
305.0° 23.8 45.5 280.0° 55.9 3.8 79.7 21.6 
300.0° 23.4 36.5 282.0° 55,8 4.0 80.1 19.2 
295.0° 25.0 28.2 285.0° 55.7 2.6 80.7 20.7 
275.0° 23.5 12.5 291.0° 61.4 1.3 84,9 19.9 
2 70.0° 23.4 10.6 292,0° 63,2 1.7 86.6 15.9 
265,0° 23.5 5.2 293,0° 64.6 1.7 88,1 9.6 
260.0° 23.8 7.3 295.0° 66,5 1.7 90,3 12.7 
255,0° 24.3 5.7 296.0° 67,9 1.5 92,2 11.6 
250.0° 24.9 5.2 297,0° 69.9 1.0 94.8 13.9 
245,0° 23.5 6.4 297,0° 72,2 1.0 96,7 16.2 
240,0° 23.9 11.9 296,0° 74.5 1.4 98.4 18.6 
234,0° 23.2 15.8 296,0° 76.6 1.0 99,8 24.0 
224.0° 22,9 17.0 295.0° 80,6 1.0 103.5 24.6 
215.0° 23,7 29.0 295.0° 84.6 1,0 lü8, J 29.3 
206.0° 24.8 20.0 295.0° 88.5 1.0 113,3 26.0 
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L0CALI2ER SIGNAL MEASUREMENTS 

LOCATION Boston vs Nantucket 

DATE 6/10/70 

ALTITUDE 6250 feet 

DIRECTION C.C.W.  Orbit 

FLIGHT #167 

AIRCRAFT #N-102 

FREQUENCY Boston - 110.3 MHz 

RECEIVER        #1010 

ANTENNA TYPE Boston - V-Ring 

FREQUENCY Nantucket  - 109.1 

RECEIVER #1009 

ANTENNA TYPE Nantucket - 8 Loop 

BOSTON NANTUCKET 

As       Dlst (NM) uV Az Dlst uV 

021.0° 24.6 134.6 
015.0° 23.9 109.0 
010.0° 23.5 200.0 
005.0° 23.4 300.0 
000.0° 23.4 564.0 
356.0° 23.5 332.0 
349.0° 23.8 180.0 
345.0° 24.3 137.2 
340.0° 24.8 176.4 
335.0° 24.2 113.4 
330.0° 23.8 107.2 
326.0° 23.5 127.2 
319.0° 23.5 139.6 
315.0° 23.4 134.6 
310.0° 23.6 70.2 
305.0° 23.8 64.8 
301.0° 24.3 63.6 
295.0° 25.1 45.7 
290.0° 24.2 41.1 
286.0° 22.4 23.3 
281.0° 21.9 22.5 
276.0° 22.0 17.8 
269.0° 22.6 14.5 
265.0° 23.0 12.2 
260.0° 23.6 9.1 
256.0° 24.2 9.2 
250.0° 25.0 6.2 
245.0° 24.6 8.9 
240.0° 23.7 14.1 
235.0° 23.3 20.7 
231.0° 23.1 21.5 

261.0° 75.9 3.6 
262.0° 73.5 3.4 
262.0° 71.7 4.4 
.?63.0o 69.7 4.2 
263.0° 67.9 4.1 
264.0° 66.1 4.7 
265.0° 63.7 5.8 
265,n0 61.9 7.1 
266.0° 60.2 5.4 
268.0° 59.0 7.2 
270.0° 58.3 8.1 
272.0° 56.0 6.0 
274.0° 56.9 5.4 
276.0° 56.5 5.5 
278.0° 56.2 5.8 
280.0° 55.9 6.0 
282.0° 55.8 7.0 
285.0° 55.6 4.6 
287.0° 57.3 3.0 
287.0° 59.2 3.6 
289.0° 61.1 3.1 
290.0° 62.3 2.0 
292.0° 63.7 1.9 
293.0° 65.0 1.5 
294.0° 66.3 • 

295.0° 67.8 2.0 
297.0° 70.0 1.0 
297.0° 71.9 1.2 
296.0° 74.4 1.3 
296.0° 76.3 1.2 
296.0° 78.2 1.0 

Total 
Dlst  (NM) D/U 

100.5 31.5 
97.4 30.0 
95.2 33.2 
93.1 37.0 
9.13 42.8 
89.6 37.0 
87.5 29.8 
86.2 25.7 
85.0 30.3 
83.2 23.9 
82.1 22.5 
80.5 26.5 
80.4 28.2 
79.9 27.8 
78.8 21.7 
79.7 20.7 
80.1 19.2 
80.6 19.8 
81.5 22.7 
81.6 16.2 
83.0 17.2 
84.3 19.3 
86.3 17.7 
88.0 18.2 

92.0 13.3 
95.0 15.4 
96.5 17.4 
98.1 20.7 
99.6 24.7 

101.3 26.6 

*uV Values  Less Than   1 are not  Recorded 
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BOSTON LOCALIZER PROJECT 
ACC Calibrations N-102 

4165.3A Bendix VOR Receiver 

Boston, Mass. V-Ring 
Frequency 110.3 MHz 

rr 

System #2 S/N 1010 
System #3  S/N  1009 

1 uV 
2 uV 
3 uV 
5 uV 

10 uV 
15  uV 
20 uV 
25 uV 
50 uV 

100 uV 
200 uV 
300 uV 
500 uV 

1,000 uV 
2,000 uV 
5,000 uV 

10,000 uV 

3.50 ma 
4.15 ma 
4.75 ma 
5.70 ma 
6.70 ma 
7.15 ma 
7.45 ma 
7.65 ma 
8.10 ma 
8.45 ma 
8.80 ma 
8.90 ma 
9.10 ma 
9.25 ma 
9.40 ma 
9.65 ma 
9.85 ma 

uV 
uV 
uV 
uV 

10 uV 
15 uV 
20 uV 
25  uV 
50 uV 

100 uV 
200 uV 
300 uV 
500 uV 

1,000 uV 
2,000 uV 
5,000 uV 

10,000 uV 

2.60 ma 
3.60 ma 
3.95 ma 
4.85 ma 
6.10 ma 
6.70 ma 
7.05 ma 
7.25 ma 
7.85 ma 
8.30 ma 
8.70 ma 
8.85 ma 
9,10 ma 
9.35 ma 
9.50 ma 
9.75 ma 
9.85 ma 

Receiver Calibration Date:    6/12/70 
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bOSTON LOCALIZER PROJECT 
xöC Calibrations N-102 

)C0.3A Bendix VOR Receiver 

Laconia,  N.  H. VORLOC 
Frequency  108.5 MHz 

System #2 S/N 1010 

1 uV 
2 uV 
3 uV 
5 uV 

10 uV 
15 uV 
20 uV 
25 uV 
50 uv 

100 uV 
200 uv 
300 uv 
500 uv 

1,000 uV 
2,000 uV 
5,000 uV 

10,000 uV 

ma 
ma 
ma 

3.10 ma 
3.85 ma 
4.20 ma 
5.20 ma 
6.35 
6.85 
7.20 
7.40 ma 
7.90 ma 
8.40 ma 
8.60 ma 
8.75 ma 
9.00 ma 
9.20 ma 
9.40 ma 
9.60 ma 
9.80 ma 

Receiver Calibration Date:  6/12/70 

System #3 S/N  1009 

uV 
uV 
uV 
uV 

10 uV 
15 uV 
20 uV 
25 uV 
50 uV 

100 uV 
200 uV 
300 uV 
500 uV 

1,000 uV 
2,000 uv 
5,000 uV 

10,000 uv 

2.70 ma 
3.55 ma 
3.85 ma 
4.78 ma 
6.05 ma 
6.60 ma 
7.00 ma 
7.25 ma 
7.85 ma 
8.35 ma 
8.75 ma 
8.95 ma 
9.15 ma 
9.35 ma 
9.55 ma 
9.75 ma 
9.90 ma 
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BOSTON LOCALIZER PROJECT 
AGC Calibrations N-102 

4165.3A Bendix VOR Receiver 

Nantucket, Mass.  8 Loop 
Frequency  109.1 MHz 

System #2  S/N  1010 

1 uV 
2 uV 
3 uV 
5 uV 

10 uV 
15 uV 
20 uV 
25 uV 
50 uV 

100 uV 
200 uV 
300 uV 
500 uV 

1,000 uV 
2,000 uV 
5,000 uV 

10,000 uV 

3.30 ma 
4.00 ma 
4.40 ma 
5.40 ma 
6.50 ma 
7.00 ma 
7.30 ma 
7.50 ma 
8.00 ma 
8.45 ma 
8.75 ma 
8.90 ma 
9.10 ma 
9.25 
9.45 
9.65 
9.80 ma 

ma 
ma 
ma 

Receiver Calibration Date:  6/12/70 

System #3 S/N  1009 

uV 
uV 
uV 
uV 

10 uV 
U uV 
20 uV 
25 uV 
50 uV 

100 uV 
200 uV 
300 uV 
500 uV 

1,000 uV 
2,000 uV 
5,000 uV 

10,000 uV 

2.65 ma 
3.50 ma 
3.80 ma 
4.55 ma 
5.85 ma 
6.45 ma 
6.85 ma 
7.10 ma 
7.75 ma 
8.25 ma 
8.65 ma 
8.85 ma 
9.05 ma 
9.30 ma 
9.50 ma 
'^,75 ma 
9.85 ma 
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1000   ' 

100 
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Nantucket Navigation Receiver 
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APPENDIX A 

RECEIVER CALIBRATION/TRANSMISSION LINE LOSS 

The receivers were calibrated in such a manner that it was possible to predict 
what the RF signal level was at the output terminals of the antenna. This 
was accomplished by calibrating the receivers AGC, in the craft, with the 
\P calibrating voltaic bein- introduced at the antenna connector. Although 
the receivers transmission line loss's were calibrated out, it was felt 
thai u ileit'ruiinaLion ot these' loss's wou)<t still be made. Below is a detailed 
icco i i ol tin1 r ecc i c a l i ' ' a- o* ais-l t r a n s m i s s i o n l i n e lo s s measurement 
1 ee'• i q •e.*; e.np 1 o e.l. 

RECEIVER AGC CALIBRATION 

AGC 
RF Generator 
Boonton 211 

Counter 
HP-524D 

CEC 
Recorder 

Nav. 
Receiver #3 

Nav. 
Receiver #2 

; i'Oce«l'<re 1 lniii.'tl Coii't* t ioi.s: receivers insi-le the aircraft in theii 
normal operiti. ; position, crait powered by auxiliary groui. 
power unit, all test equipment commercially powered. 
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-     r 

Procedure 2  - Boonton 211 signal generator proper'y calibrated and inserted 
at  the antenna connector. 

Procedure 3  - Counter used to set the Frequency of the Boonton generator 
to the Frequency that the AGC curve was  run. 

Porcedure 4 - CEC recorder calibrated for 4" ■ 8 ma and  set up to record 
the AGC  level of both #2 and #3 VHF Nav receivers similtaneously, 

Procedure 5  - The RF control oi the Boonton generator was set, and the AGC 
recorded at etch of the following levels for etch Frequency 
of  Interest 3,  *,  10,  15,  20,  25,  50,   100,  200,  300,  500,   1,000, 
2,000,  5,000, end 10,000 uV. 

TRANSMISSION  LINE   LOSS 

1 

•j »   ~f   or   ta 

- l 

Console 

/' ■ 
1 

'To 

c 
0 
u 
p 
L 
E 
R 

I' / Nav. 
Receiver #2 

Me 

2 u Nav. 
Receiver #3 / 

/ 
31   of  RG-58 

RF Generator 
Boonton 211 

A-2 
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Procedure 1 - Initial Conditions: receivers Inside the aircraft In there 
normal operating position, craft powered by auxiliary ground 
unit, all test equipment comnercially powered. 

Procedure 2 - The AGC meters on the console for #2 and #3 VHP Nav. receivers 
to be kept at 6.2 ma (this value was chosen because it:  1- 
representa a point on the receivers AGC curve where the current 
changes relatively fast for a change in the RF input; 2- is 
close to the center of the meters range). 

Procedure 3 - Insert the Boonton 211 at point 1 and set the AGC panel meters 
at 6.2 ma for both receivers. The RF reading on the front 
of the Boonton 211 was recorded for each receiver. 

Procedure 4 - Insert the Boonton 211 at point 2. Set the AGC panel meters 
for receiver #3 at 6.2 ma. RF level of the 211 was recorded. 

Procedure 5 - Insert the Boonton 211 at point 3. Set the AGC panel meters 
for receiver #2 at 6.2 ma.  RF level of the 211 was recorded. 

Procedure 5 - Insert the Boonton 211 at p^int 4.  Set the AGC panel meters 
for receiver #3 at 6.2 ma. RF level of the 211 was recorded. 

Procedure 7 - Steps 2-6 repeated for vertification of numbers. 

A-3 



TEST POINTS 

Receiver #2 
Receiver #3 

17 
20 

uV 
uV 13 .25 uV 

U. 5 ui 

Calculated lo sses from pts 1 
1 
1 
2 

■3 
-4 
-2 
-4 

3 
4 
3 
1 

.4 

.8 

.6 

.2 

dB 
dB 
dB 
dB 

11.5 uV 

Procedure 8 - The loss of cable #5  was ascertained on the bench to be 

.87 dB (55/50 uV). 

The AGC curves that were taken on N102 on December 2, 1969 at Oklahoma City, 
Oklahoma were curves that didn't take into account the additional loss of 
the calibration cable (.87 dB). All microvolt readings extracted from 
these curves must be multiplied by 1.1 to give a true reading of the RF 
signal level at the antenna output. 

A-4 
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Appendix  B 

Love Field  Dallas,  Texas 
Runway   13L 
6-Loop  LocalIzer 
Frequency   110.5 MHi 
8/27/69 
1000'   AGL 25  NM Orbit 

Altitude Flown 

B-l 

-   1000   ft 
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8/75 
Appendix  B 

Altitude Flowi,   - 2000  ft. 

B-2 
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8/7S Appendix B 

IM 

Love Fit Id  Dallas,   Texas 
Runway  13L 
8-Loop  Locallzer 
Frequency   110.3 MHz 
8/27/69 
5000' ACL 2S m Orbit 

Altitude  Flown 

B-i 

-   (000 
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Appendix B 

Altitude Flown - 4000 ft. 

B-4 
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Appendix B 

20' 

40' 
310 

Love Field Dallas, Texas 
Runway 13L 
8-Loop Locallzer 
Frequency  110,3 MHz 
8/27/69 
5000' AGL 25 NM Orbit 

Altitude Flown 

B-5 

5000 ft. 
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Appendix B 

JO" 
MO" 

Love Field Dallas,  Texas 
Runway  13L 
8-Loop Locallzer 
Frequency  110.3 MHz 
8/27/69 
6250"  AGL 25 NM Orbit 

Altitude Flown  - 6250 ft. 

B-6 
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Appendix C 

io,ooo.r 

Love Field Dallas,  Texas 
Runway  13L 
8 Loop Localizer 
Frequency 110.3 MHz 
8/26/69 
1000' AGL 0° (F.C.) Radial 

1,000 

ioa 

8 12        16 
DISTANCE TO STATION IN NAUTICAL MILES 

Altitude Flown - 1000 ft. 

C-l 
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Appendix C 

10,00a 

•     Love Field Dallas,  Texas 
,     Runway  13L 

8-Loop Localizer 
■»     Frequency  110.3 MHz 

8/26/69 
a     6250' AGL 0° (F.C.)  Radial 

1,000 

tt 8 

DISTANCE TO 

12 16 

STATION  IN  NAUTICAL MILKS 

Altitude Flown   - 6250 ft. 

C-2 
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10,000 
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Appendix C 

l.OOC 

ammtD:   »«D-«.JD    Apntovin;   AR:I-6; 
«.   CVtlUUKT J.   I..   PIERZCA 
i/n 

12 16 

DISTANCE TO  STATION  IN NAUTICAL MILES 

Altitude Flown   -   1000 ft. 
C-3 
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Appendix C 

■ 

10,000 

Love Field Dallas, Texas 
"     Runway  13L 
7    8-Loop Localizer 
et    Frequency  110.3 MHz 

8/26/69 
1    6250' AGL 90° Radial 

1,000 

8 12        16 

DISTANCE TO STATION IN NAUTICAL MILES 

Altitude Flown - 6250 ft. 

C-4 
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Appendix C 

10,000 
Love Field Dallas,  Texas 

7     Runway  131. 
a     8-Loop Locallzer 

Frequency  110.3 MHz 
8/26/69 

••     1000' AGL  180° (B.C.)  Radial 

1,000 

20 16 12 

DISTANCF. TO STATIC  IM NAUTICAL MILES 

Altitude  Flown   -   1000  ft, 

C-5 
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Appendix C 

10,900 

]]jmm[iM in Uilinj- 

Love Field Dallas,  Texas 
Runway 13L 
8-Loop Localizer 
Frequency  110.3 MH^ 
8/26/69 
6250' AGL  180° (B.C.)   Radial 

J ill 

--; : : 1 

; ; ; I ; ; ! i 

WWW 
44+ 
i t i ; i : ; ; i 

:  :  1 i l ; ■  : 

4     U 

... I   «. EV'.KKMrt J   L. rUR/-(;,i 

28 24 20 16 12 

DISTANCE TO  STATION  IN NAUTICAL MILES 

Altitude Flown  - 6250 ft, 

C-6 
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Appendix C 

100,000 
B Love Field Dallas,  Texas 
' Runway  13L 
s 8-Lüop Localizer 
s Frequency  110.3 MHz 
«, 8/26/69 

1000' AGL 270° Radial 

10,000LL_^- 

l.,000r^-4r^rr 

it 8 12 16 20 
DISTANCE TO STATION  IN NAUTICAL MILES 

Altitude Flown  -   1000 ft. 

C-7 
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Appendix C 

10,000 
e 

e 
7 

Love Field Dallas,  Texas 
Runway  13L 
8-Loop Locall^er 
Frequency 110,3 MHz 
8/26/69 
6250' AGL 270° Radial 

' '      SUWITUD'      All0-(i20       APP^OVfD:     \Ki 
'   '   '   '   I      «.   EVtiUURI J.   L.   rllRZGA 

12       16 
DISTANCE TO STATION IN NAUTICAL MILES 

I* 2« 

Altitude Flown 

C-8 

6250 ft, 
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Appendix D 

Altitude Flown   -   1000 ft, 

D-l 



■-■'■•■-■ 

■''/.' ■'.'• ■    4,' 

8/75 
Appendix D 

30" 
MO" 

20" 
HO' 

to" 
310' 

Love Field Dallas, Texas 
Runway 13L 
V-Ring Locallter 
Frequency  110,3 MHz 
1/3/70 
2000' AGL, 25 MM Orbit 

50' 
310 

90' 
2 70- 

'00 
a»o 

'iO' 
140° 

1 30° 
230" 

]äOa 

220' 

Altitude Flown - 2000 ft, 

D-2 
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Appendix D 

30' 
S30 

K 

Love Field Dallas,  Texas 
Runway  13L 
V-Ring Locallzer 
Frequency  110,3 MHz 
1/3/70 
30C0'  AGL,  25 NM Orbit 

Altitude Flown 

D-3 

-  3000 ft. 
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Appendix D 

JO"                                       20" 
JJO-                                    340" 

40» 
310' 

Love Field Dallas, Texas 
Runway  13L 
V-Ring Localizer 
Frequency  110.3 MHz 
1/3/70 
4000' AGL,   25 NM Orbit 

eo" 
300 

-to' 
»o< 

90" 
270 

1 IG» 
ISO* 

120» 
240* 

HO« 
230- 

I40' 
220' 

ISO" 
no- 

160" 
200 

170" 
1*0' 

180" 
ISO" »70 

Altitude Flown 

D-4 

- 4000 ft. 
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Love Field Dallas, Texas 
Runway  13L 
V-Ring Localizer 
Frequency  110.3 MHz 
1/3/70 
5000'  AGL,   25 MM Orbit 

1 SO" 
HO' 

160* 
200 

1 70' 
1BO' 

190 ■ 
1 703 

Altitude Flown   -  5000 ft. 

D-5 

150 
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SO» 
3JO' 

20" 
3M> 

310 

Love Field Dallas, Texas 
Runway 13L 
V-Ring Locallzer 
Frequency 110.3 MHi 
1/3/70 
6250' AGL 25 NM Orbit 

Altitude Flown  - 6250 ft. 

D-6 
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100,oou 

10.000 

Love Field Dallas,  Texas 
Runway   13L 
V-Rlng Localizer 
Fiequency  110.3 MHz 
1/3/70 
1000'  AGL 0° (F.C.)  Radial 

:m 

1.000 

100 

} t 

m 
: i ; : 

• i 
TiTT : ; -r-r 

! ; -t ; 

H- Mi -rH- 
-t-r 

-rr 

i t ; 144 

12 If! 

DISTANCE TO  STATION  IN  NAUTICAL MILES 

20 2« 28 

Altitude Flown  -   1000  ft. 
E-l 
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100,000 
0 

s 
7 

e 

5 

Love Field Dallas, Texas 
Runway  13L 
V-Rlng'Localizer 
Frequency 110.3 MHz 
1/3/70 
6250» ACL 0°  (F.C.)  Radial 

8 12 16 

DISTANCE TO STATION IN NAUTICAL MILES 

Altitud.; Flown  - 6250 ft. 

E-2 
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10, no» 
Love Field Dallas,  Texas 
Runway  13L 
V-Rlng Localizer 
Frequency  110,3 MH; 
1/3/70 
6250' AGL 90° Radial 

8 12 

DISTANCE TO STATION IN NAUTICAL MILES 

Altitude Flown  -  6250  ft, 

E-3 
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loa.octo 
"{      Love Field Dallas, Texas 
e{      Runway 13L 

V-Rlng Locallzer 
Frequency 110.3 MHz 
1/3/70 
1000' AGL 180°  (B.C.)  Radial 

10,000   ,    . M 
• f— 
Or-" 

l,000r 

SUWITIIU:     «kl.-dZt)      rMIHiWlli      AHM-l..' 
«.   EVtKllAHT 1.   1 .   I'll ii  IA 
B/7i 

20 16 12 

DISTANCE TO STMI0N IN NAUTICAL MILES 

Altitude Flown  -  1000 ft. 

E-4 
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I        Love Field Dallas,  Texas               :---:---7 Jt-   --.--? ?- = ^ : .T--.-.--.---- 

7        Runway 13L                                                                      ^f                ^1^ 
8        V-Rlne Locallzer                                                    .         ;J                     :r    ^                   | 

Frequency 110.3 MHz                                          a.                       i   ^    ^      -   i   i 
1/3/70                                 ;:.-?^ ^;-:; n-r-Uii'iiö^iHims' 

^             t^cirt 1    APT     1 flA^   ^H   P    \    Da/4 4 a 1            ^__         _i:"-:"L--^:r-i.-       :===si= = =        L/                   v- 

. ■        ; -: E i: ^ E - - ^ ^ E ^ r E r E - E -'"'   ; : |v: "■ ■r j:": ^::" I j 4j:::: E ~:- --: ■':; -:. ::   ■     " :r 

i.ooc-t -.,., - - - , >.,..,. =  i - ..^-. 1. ji 
"                                                                              =1 $£*%£                                                      Jf 
" J                                                                             : +1+   t                   1                                   r 

-; :4-|;i. ;|         -         !> M         -                  J 

i ^                                                          '-   -^ ^Ä; M                                                               ::' Mi- 
,-    '"-'^          ;i!       1    -/■;--?;:;             .:         ^.   j 

r > n^:- T ";-   :\   f:-:v  -T   1   ■     }    -Iv: 

.... s t _.._.        ,                        ■  t  - -           - -V    1 

otT   1   v-        l\                       \                      t  HTHIT              fl  vnAlr          T " f if   i 
I.        g     ...                -_-_.-                                             ■    ■          ■    - - 
'._. 0 ___.   ___....._:""   ::!"..._           ..._::":".; 
,iiE  S illlli ,_.__:..     ._,.__...       ._. __/    V.     -.-._. f        ++           +                        f 

- --       > - -         ._^^^-r -      _,,:.,T,r, _ ^.:_?r,T^_ -.-- 

T                                                          ]       -   t' 
3                                                                                         .._ g''i ^ __.:.. ^ :.:_ 1;       :             . _.  . 

H II         ^ f  : I vMum- jTTTr 

m j       -iiytr' _Lii     Hi       LI         :    1±    I 1 B  -           --      -      -- f'--                                                ----                                         -                                                   -_- 

~r             J                J~ 

4.^.__4._.__.|_._j|     4              ____...        .^4 
3:\                                                                                                                                       1 

•                                    'Hi 
2   .       .-       1 

;; j       j                                                                              j                                                                                                                 SPrCTHDB HJHWhXINT 5TAFF 

t   •   t   t       *   J       |       *   t   t   *        t   J                                                                                                       1            1       1   i    SUIW1TTH1;     AKD-d?!)       AITKOVM»:     AHn-fc? 

I | I I    1 I     1     } I t        1                                                                                                ■  "■ "'«"«T                   1. 1-. nuzr.A 

1 ■IM! lliniii    Ml    H    ;        !       t         il  li 
28 2A 20 16 12 

DISTANCE TO STATION  IN NAUTICAL MILES 

Altitude Flown  - 6250 ft. 

E-5 
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10,000 

1,000 

8 12 16 

DISTANCE TO  STATION  IN NAUTICAL MILES 

Altitude Flown -  1000 ft. 

E-6 
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10,000 

rum 
-immiF 

Love Field Dallas, Texas 
Runway 13L 
V-Ring Locallzer 
Frequency 110.3 MHz 
1/3/70 
6250* AGL 270° Radial 

SPECTmM MAKACWtNT  STAFF 

SUBHTItD:      AIU)-6iO       APFHOVH):     ARIi-t.' 
».   EVIRIU«! J.   L.   rilK/.r.A 

8 12 14 

DISTANCE TO  STATION  IN NAUTICAL MILES 

Altitude Flown  - 6250 ft. 

E-7 
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Altitude  Flown  -   1000 ft. 

F-l 
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Altitude Flown  - 2000 ft. 

F-2 
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Love Field Dallas,  Texas 
Runway 31L 
V-Ring Local<zer 
Frequency  111.7 MHz 
1/3/70 
3000' AGL 25 NM Orbit 

Altitude Flown 

F-3 

3000 
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30" 
3JO" 

to" 
SSO" 

aso" 
IO- 

^40'■ 

40" 
JIO 

Love Field Dallas,  Texas 
Runway 31L 
V-Rlng Locallzer 
Frequency  111,7 MHz 
1/3/70 
4000' AGL 25 NM Orbit 

so- 160° I70- 180' 190' ?00n 
?io 

io ■ 200 1*0' IB00 170° leo" no 

Altitude Flown  - 4000 ft, 

F-4 
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30" 
3JO- 

20" 
MO' 

Love Field Dallas, Texas 
Runway 31L 
V-Ring Locallzer 
Frequency 111,7 MHz 
1/3/70 
5000' AC 25 NM Orbit 

Altitude Flown 
F-5 

- 5000 ft, 
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Love Field Dallas, Texas 
Runway 31L 
V-Ring  Localizer 
Frequency  111.7 MHz 
1/3/70 
6250' AGL 25 NM Orbit 

Altitude Flown 
F-6 

- 6250 ft. 
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100.0Ü0, 

•     Love Field Dallas, Texas 
>
l    Runway 31L 

V-Ring Locallzer 
71    Frequency  111.7 MHz 

1/2/70 
e     6250' AGL 0° (F.C.) Radial 

10,000 

1,000 
8 12 16 -0 

DISTANCE TO  STATION  IN NAUTICAL MILES 

Altitude Flown   -  6250  ft. 
G-l 
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10.000 
e 
s 

7 

Love Field Dallas, Texas 
Runway 31L 
V-Ring Localizer 
Frequency 111.7 MHz 
1/2/70 
6250' AGL 90° Radial 

1.000 

100 

SUHHITUr):     ARD-hJD       AfPROVKO:      ARn-h.' 
«. m.mua i. i.. Pitwc« 

8 12 

DISTANCE TO  STATION  IN  NAUTICAL MILES 

Altitude Flown  - 6250 ft, 
G-2 
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100,000 
9 

10,000. 

Love Field Dallas,  Texas 
Runway 31L 
V-Ring Localizer 
Frequency 111.7 MHz 
1/2/70 
6250'  AGL  180° (B.C.)  Radial 

i.ood 

100^ 

i ■     sumrmiv    *K>-6W     APPROVIH;   Ai<n-t2 
I .     «. EVtlMAiit '• >•. riiRzr.A 
j   .       8/n 

24 20 16 12 8 

DISTANCE TO STATION  IN NAUTICAL MILES 

Altitude Flown   - 6250  ft. 

G-3 
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rrrn 
srKCTm« KAKACFIIKNT STAFF 

SUHMITTrO:     AIU)-6;D       APrROViri:     AW1-62 
«,   EVFRHAIII J.   1..   Fir»ZCA 
»in 

12 16 
DISTANCE TO STATION IN NAUTICAL MILES 

Altitude Flown  - 6250 ft, 
G-4 
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10" 
wo; 

40' 
3» 

ac                      IO"                    n HO' »ww V^   

Westmoreland  - Latrobe Airport Utrobe, Pa.   ,[,';;; 
Runway 23 
Twln-T Localizer 
Frequency 110,9 MHz 
10/29/69 
3000' AGt 25 NM Orbit 

340" 
10" 

ISO" 
JO" 

2<0" 
ISO» 

Altitude Flown  -  3000 ft, 
H-l 
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teitmore Und  - Latrobe Airport Latrobe, Pa.;'|   ••■ 

Altitude Flown  - 4000 ft, 
H-2 
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Westmoreland  - Latrobe Airport Latrobe, Pa 
Runway 23 
Twln-T Locallzer 
Frequency 110.9 MHz 

40, 10/29/69 
»"»' 50001 AGL 25 NM Orbit 

Altitude Flown - 5000 ft. 
H-3 
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■■ 

10° 
J90 

to' 
»0° 

Westmoreland  - Latrobe Airport Latrobe, Pa.  |4IT 
Runway 23 '^ 
Twln-T Locallzer 
Frequency 110.9 MHr 
10/29/69 
6250' AGL 25 NM Orbit 

Altitude Flown  - 6250 ft. 
H-4 
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1,000 
Westmoreland  - Latrobe Airport Latrobe, Pa. 
Runway 23 
Twln-T Localizer 
Frequency 110.9 MHz 
10/28/69 
1000' AGL 0° (F.C.)  Radial 

-t+ 

rt-rr 

m tit 
--4-i; 

iffl tti 

100 
a 

nrr 
m 

ÜU 

;:!: 

ft Ml 
rrti" 
HTT: 

. 4-4 - 
»-44 

10 

4 l-H 
-f-4-«-f 

TTTT 
1-rr 

SrCCTMIH MANAnfMlNT   STAFF 

SUI1H1TTKD:     AfU)-6.M>       APPRnvrD:      ARn-62 
».   rVKRHAKT J.   1 .   PIMZGA 
8/75 

10 IS 20 23 
DISTANCE TO STATION IN NAUTICAL MILES 

30 3'' 

Altitude Flown   -  1000  ft. 

1-1 
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10,000 

l,000Lr. 

100 

STATION  IN NAUTICAI, MILES 

Altitude Flown 
T-2 

6250 ft, 
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1,000. 

100 

Westmoreland 
Runway 23 
Twln-T Localizer 
Frequency 110.9 MHz 
10/28/69 
6250* AGL 90° Radial 

Latrobe Airport Latrobe, Pa 

-4-4    _--l-i- SUBMintl):     AKD-621)       AH'KIJVI.U;     AKl)-(ii 
Ij i  L R.   EVI.K1IAHT J.   L.   i'lkH/.GA 
 I attK 

10 15 
DISTANCE TO STATION IN 

20 25 
NAUTICAL MILES 

30 35 

Altitude Flown 

1-3 

6250 ft, 
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10,000 
Westmoreland  - Latrobe Airport Utrobe, Pa. 
Runway 23 
Twln-T Locallzer 
Frequency 110.9 MHz 
10/28/69 
1000' AGL 180° (B.C.) Radial 

25 20 VJ 10 
DISTANCE TO STATION  IN NAUTICAL MILES 

Altitude Flown   -   1000  ft, 

1-4 
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1,000 
Westmoreland - Utrobe Airport Utrobe, Fa. 
Runway 23 
Twln-T Locallcer 
Frequency 110.9 MHz 
10/28/69 
6250* AGL 180° (B.C.) Radial 

i=======E=i==i===iis==iii===5== 

T5        20        15 10 
DISTANCE TO STATION IN HAUTICAL MILES 

Altitude Flown - 6250 ft. 
1-5 
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l.OOQ 

100 

Wcttnortland - Utrob« Airport Latrobe, 
Runway 23 
Twin-T Localiter 
Fraquancy 110.9 MHt 
10/28/69 
6250' AGL 270O Radial 

Pa. 

rtrttti't4 

it mm 'TftTTtT'tttTTTr ,   '       :   :   : ■   .   I   I      j  1   I 

H-- i 

I I I 

t-m it:; 
t 

1 
i : 

«HHinr.Di    .\iui-tin    Aprnwut:    ARU (.: 
«. rvtmiAKT J. I.. Pit«?.«* 
1/IJ 

10       15 
DISTANCE TO STATION IN 

20       25 
NAUTICAL MILES 

30 35 

Altitude Flown   - 6250 ft. 

1-6 

21302 


