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ImSTIGATION OF SECOND HARMOhIC 

INTERFERENCE FROM STATIOh 'N9X7.V ON CPICAGO 

LOCALIZER AND OMNI RANGE FREQUENCIES 

On February 9, 1947, flight tests wei-e made over the city of ChIcago, Illumls 
to search for mterference from televlslon and FM stations on frequencies assIgned 
to the ChIcago ouml radio range, the South Bend onun range, and the ChIcago localxer 

No evidence of u,terference from Televlslon Statlo" W9XZV was found. During 
tests on the South Bend our,= radio range, frequency of 112 3 megacycles, a slight 
amount of interference was encountered The orlen of the u-&erference was not 
deterrmned, but It was belleved due to a" FM StatIon operating at the same frequency 
ds the unage frequency of the South Bend orrrm range 

No changes I" locallzer course lndlcat1ons or clearances could be observed 
whether oi- not the televlslon statlo" was operatl- 

No second harmonic radlatlon from W9XZV could be detected by a Halllcrafter 
AM/FM receiver between 108 and 120 megacycles. 

INTRODUCTION 

Flight tests of approxlmtely seven hours duration were made over the ChIcago 
area on February 9, 1947. The purpose of the tests was to search for interference 
ontbe followlrg frequencxz the ChIcago oar,= radio range frequency of 115 5 mega- 
cycles, the South Bend ounn radio range frequency of 112 3 megacycles, and the 
ChIcago locallzer frequency of 109.9 megacycles If any r,terference was notxeable, 
a" attempt to deterrmne Its orlm" was to be made alth partxular attention to the 
second hai-monlc of the Zemth Radio Corporation Televlslon Statlo" W9XZV, filch 
operates on Channel 2 (54-60 megacycles) A"y u&erference by FM statlons operating 
I" the Chlcago area was also to be xwestlgated 

Figure 1 1s a map of the ChIcago area shomng the locatIons of the omnl range, 
the televlslon statlon and various check points The flight procedure followed ~TI 
makIng the tests 1s give" I" Appendx I All tests were made at a" altitude of 1500 
feet above the televlsuxn station. An omrn range azimuth selector setting of 193 
degrees was selected which gave a track directly over the televlsmn statmn The 
track was flown I" both dlrectlons vvlth the televlslon statlon on and with the tele- 
VlSlO" statlo" off. Continuous recordings were made of the cross-pointer, the omnl 
receiver avc current, and the variable level voltage. Cross-course checks were also 
flown while over the televlslon statlo" 

In a" attempt to tune 1" the South Bend o!xn range, ahxh was at a distance of 
approximately 80 rmles, the axplane was clunbed to 7,000 feet. The ldentlfxatlon 
of the South Bend om~ll statlo" could be read, but no cross-pointer r,dlcatlon could 
be obtaned since the South Bend omnl statlon had not been converted to 30 cycles 
and was still operating on 60 cycles The test was not conducted further on the 
South Bend omn~ since no cross-pomter lndlcatlons could he recorded. 

Llurmg the local~zer tests, the cross-polnter lndlcatlons and the localleer 
i-ecelver ~YC current were contu,uously recorded. The glide path transrmtter was not 
operatlng on the day of the tests. A cx-cle of five rmles radius was flow" around 
the locallzer to check the clearance A course-mdth check was flown at a dutance 
of 15 rmles from the locallzer transrmtter Two approaches were made. A track vras 
flow" over a course designated by a line connecting the localleer transrmtter, the 
televlslon statlon, and contuung north 1" order to place the televlslon statlon 
duectly between the local~zer transmitter and the au-craft i-ecelver. The tests were 
first made mth the televlslon statlon off and then repeated during the televlslon 
broadcasts. 



A Hallicrafter AM/FM receiver was used to search for interference between 30 
and 150 megacycles, and also to mantor the fundamental of the televlslo" statlo" 
sound cari-ler, 59.75 megecycles AD oscdloscope ms connected to the omnl receiver 
to further ad I" detecting any dlstortlon or spurious signals The voice channel 
of the televlslo" statlo" m'as monitored per~dxally throughout the time the statlo" 
was on 

Ihn-lng the telenslon transrmsslon, the Input to the sound fu-01 ampllfler of 
the transrmtter ma.8 1330 watts and the a"te"na power meter on the video transrmtter 
read 3.5 kllo"atts peak (synchronuxx tip) polrer. Two separate antennas were used, 
both of which were single bay turnstiles. 

Results of the Chicago Cm"= Range Flight Tests Recordings made nrth the tele- 
KLS~O" statlon on were compared with recordings made wltll the televlslon statlo" off. 
Passage over check pants had been noted on the charts in each Instance to facllltate 
such a procedure. From the recoi-dings, the azimuths of the check points were computed 
from the aelmuth selector settmg and the devlatlon of the cross-pointer. The cwves 
show" m Figure 2 were plotted shoPnng the check pant aelmuths obtalned during each 
test run. For check points located withln 15 miles of the omnl range statlo", the 
curves agree althin the observatIona error For check points over 15 rmles from the 
omnl range station, the errors are althr, the know" temperature error of thx partlcu- 
lar receiver. The temperature error has since been reduced to a negligible degree. 

On the partxular radial course flow" over the Chicago ~mnl range station 
(azimuth selector setting 193 degrees), a" off-course lndlcatlon of five dots was 
encountered about four rmles north of the cm"1 range statlon "ear check point #3. 
The cross-pointer -as off scale for about eight seconds SlX passes were made Over 
thx point dunng the tests, and this lndlcatlonwas always present. 

The avc current remavled fairly constant 1" the area flown The only important 
devlaixons noted were over the omnl range StatIon where the current increased about 
one rmlliampere and near check point #3 where it increased about 1 5 - 2 milliamperes 
The deflectlons were sharp, mth that "ear check point #3 being the sharper of the 
tm . 

The varxble signal level of the omni i-ecelver stayed at a faxly constant level 
of about 0.6 volt, except lrhen passing over the omnl statlon and over the spot "ear 
check point 83 where the 1rregularlt.y m the course has been prevlouslg noted. her 
the statlo", the variable level xxi-eased by a factor of more than two. Over the 
point close to check point #3, the varIable level Increased by a factor of approxl- 
mate1y 1 7. Attention IS called to the fact that the avc current Increased, Indlcat- 
1% a reductlu" I" signal while the variable level voltage also mcreased. 

Cross-course checks on the omnl range were flaw" while directly ovei- the tele- 
KLS?.O" statlo" nhlch 1s 14 rmles tistant from the om"l range statlo". The recordmgs 
show that a give" change I" aeunuth selector setting produced the came vanatlon 1" 
the cross-pointer with the televlsux statlo" on as mith the televxu,n statlo" off. 

Results of the South Bend Omni Range FliEht Tests The omnl range frequency of 
112 1 meeacvcles was morutored with the Halllcrafter receiver. At one time. ttem 
seemed to be a slight amount of interference from a" FM statlo". The or=&" of the 
interference was not determIned because of limited time A review of the frequencies 
of FM statlons I" the Ohxago area dlscloses that the frequency of Station WEFM 
(98.5 megacycles) coincides mth the image frequency of the South Bend - range 
(112.3 - 13 a = 98.5 mc). All other FM statvans were at least 200 kilocycles removed. 

Results of the ChIcago Iocalxer Flight Tests Ihe recordings wnlth the tele- 
~1810" statlo" on and rlth the televlslon statlo" off were compared in an endeavor 
to detect a~ differences whhlch could be attmbuted to the presence of the television 
broadcasts. No tifferences were observed in the clarance tests "or approaches. In 
the clearance test, the cross-pointer current tie" "ear the television station wae 



approxunately 240 rmci-oamperes =n each case. On the radml course flown over the 
locallzer and the televmmn statmn mthm one mile on either side of the television 
station, the localleer recelyer output fed to the cross-pointer was 185 microamperes 
m the yellow sector mth the televlsmn statvan off. With the televlsmn statum on, 
the receiver output was substantmlly the same The altitude flown was 1800 feet 
above the ground 

CONCLUSIONS 

No evidence was obtaIned whxh lndxated second harmomc Interference by Tele- 
y1sun StatIon W9XZV on the frequencies of 115.5, 112.3, or 109 9 megacycles which 
are assIgned to axways radio range and instrument landing facll1ties A further 
search I" the band 108-120 megacycles revealed no interference 

There appeared to be some FM Interference on the South Bend omnl frequency of 
112 3 megacycles, but due to previous scheduled arrangements, It was Impossible to 
venfy the statlon ~dentlflcatlon 

APPUiDIX I 

Flight Procedure Televlslon StatIon Interference Tests. 

Note to filets All bearings even are true du'ectlons of the desired 
ground tracks Allowances must be made for the mnd 
condltums encountered 

Contumous recordings of the cross-pointer vertuzal needle ml1 be made. 
Arrival ovei" landmarks ~111 be noted on the recordings The ax current and the 
variable phase of the m omnl range receiver vnll also be recorded When the 
locallzer tests are 1" progress, the avc current of the localvzer receiver v&l 
be recorded. 

1. Leave Indlanapolx for Wllton Center, Illxmu? (Irhxh 1s 15 tiles northwest 
of Kankakee, Illrm~s). This 1s a locatlon on the extension of a line dram through 
the Chxago emu range statxm and the Zernth Fadlo Corporation televlslon statvan, 
W9XZV, and 1s approximately 30 rmles from the Ohlcago om~l statlo". 

2. Arrive over WIlton Center at an altitude of 1500 feet. Tune m Chlcago 
omnl statlon, channel "Z.", ldentlflcatlon "CG", and fly by the needle to the statlo". 
Approxlrate aelmuth selector settuig ~111 be 195 degrees. 

3. Continue to fly the same aelmuth selector settang to approximately 50 rmles 
north of the Chxago mun statlon 

4. Turn and fly a reciprocal course to 30 rmles south of the Chicago emu 
statIon (WIlton Center). Approlamate true track 1s 195 degrees. 

5. Turn and fly a reciprocal course of approximately 15 degrees true to a 
point approximately 14 rmles north of the Chicago omn?. statum. Locate the Zenith 
Fladlo factory and televrslon statlon 

6. Do not change azimuth selector settmg. Turn left wei- the television 
station and fly a true track of 285 degrees to check the course aidth continue 
this course until a 3O-degree azimuth has been covered. Bbalntain the cross-pomter 
on scale by resetting the azamuth selector 

7. Turn and fly a reclprocaltrack of 105 degrees Continue to a 3O-degree 
aslmuth east of the televlslon statlo". 

8. Turn and fly a reciprocal track of 285 degrees until a 60-degree change in 
azimuth has been recorded. This till complete the cross-course check on the ChIcago 
mmi statlo" 



9 Climb to 4,000 feet altitude Tune m the South Bend mm statmn, 
channel "U", ldentlfxatmn "SN" Set the ammuth selector to 279 degrees and fly 
the needle to a dxtance of approxmately 30 mles west of the televlsmn statlon 

10. Turn and fly a reclprocal track to 30 rmles east of the televlsmn statlon 
True bearing ml1 be approxlmtely 99 degrees It 1s deared that the flight be 
made du-ectly over the televlsmn statmn 

11 Descend to 1500 feet altitude. Mauitam headmg until five rmles south of 
the Ohlcago Munlclpa.1 Field, tune in locallaer, frequency 109.9 megacycles Turn 
left and fly a five-mle cucle around the locallaer transrmtter to check the 
clearance 

12. Fly out the locallzer beam to approximately 15 miles. Apprommate magnetic 
bear:ngwlll be 312 degrees. &bake a cz-ass-course check Make two approaches. In- 
bound track ~~lllbe approlamately 132 degrees magnetic. 

13 After last approach, cucle to the right and return over‘ the locallzer 
transmitter to 1500 feet altitude lined up mth the televlslon statlo" Approximate 
true track deslred ~111 be 350 degrees. iTy out ten miles north of the televlslon 
statlo". Turn and fly a reciprocal course to the televlslon statIon Approximate 
true track ~111 be 170 degrees. 

After deterounlng the televlslon statlon to be on, duplxate the preceding 
testsl?Nos 1 - 13). 



F,gure 1 Locatmn of Check Pomts and Courses Flown 
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