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INVESTIGATION OF IN'IERFEFJNCE WITH LAFAYETTE 
VRF OMNIRANGE 

Durmg a flight check of the Lafayette, Indmna, VHF omnlrange, 
personnel of the Thud Region observed erratic lndlcatlons of the cam-se- 
devlatlon Indicator and flag alarm when the alrcraft was flown over 
Crawfordsvllle, Indlena. The interference area had 8. radius of approxi- 
mately six miles and. was centered over Cratiorasvllle. Intense hetero- 
dyung and whlBt.les 111 the receiver au&~ output were also reported. 
Crawfordsville 1s located 23 miles south of the Lafayette omnlrange 
faclllty. 

The problem was referred to the Technical Development and 
Evaluation Center for Investlgatlon. several flights were made over 
Crawfordsvllle using several different types of receivers. The Inter- 
ference wa8 present when any of the different types of rece~vera were 
used Erratic vlsu8.l udxatmns were observed and whistles and noise 
were heard when the aircraft was wlthln the Interference area. 

At first It Wa8 believed that the interference W&9 due to the 
inherent undesired response characteristics of the receivers Rnd the 
high level of the signal radiated from the Crawfordsville FM statlon. 
The Crawfordsvllle FM station, mm, OpeBteB at 102.9 MC with = ef- 
fectlve raalated power 0f 13,coo W. The Lafayette omnirange operates on 
a frequency of 113 5 MC. 

Laboratory measxements of the undesired response character- 
Istlcs of one type receiver showed that the Interference could be the 
fault of the receiver If the level of the WFMU 102.9 MC signal at the 
receiver antenna Input terminals W&B 0.2 v or greater, and If the level 
of the desired signal wa8 ten mlcrovolts or less. A flight was then 
made to measure the level of the SiedB from WFMU and the Lafayette 
mmnrange . It was found that the signal level w&8 0.1 v from WFMIJ and 
50 mlcrovolts from Lafayette at an a1t1tude of 1,000 feet above WFMU. 
A Measurements Corp. Model 56 UHF raalo IIO~S~ md flela strength meter 
was used and connected to an au-craft V type omnirange recelvlng antenaa. 
The flight measurementts IndIcatea that the elgnal levels were not such &9 
to cause Interference. 

It W&S decided to search for signals in the viclnlty of 
113.5 MC. A flight was made over Crawfordsvllle with the Lafayette 
omnmmge off the air. Signals =n the frequency range of 113.2 to 
113.9 MC havlw magnitudes up to 80 mlcrovolts were observed 1,000 feet 
above the ground. At an altitude of 5,000 feet, signals as great as 23 
mxrovolts In the frequency range of 113.2 to 113.9 MC were measured. 
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When the omnn-ange was txrned on the nsual m&catlons were erratic and 
aural mterference consisting of whmtles and r,o18e was heard when the 
ommrange receiver was tuned to 113 2 113.6, 113 7, 113.8, and 113.9 
MC Occasionally, garbled WFMU moddlatlon could be heard. 

In view of the fact that the signals heard durmg the flrght 
were modalated, It was believed that they were bemg radmted from WFMU. 
Thle mformatlon wm referred to the Stattlon DIrector, \PMlJ, with a re- 
quest for a check of the statlon trmsmtte-: Tne Stairlon DIrector 
engaged Mr Ma&m Wllllm, Consultmg Ensmeer, to mrLe the mvestl- 
gat10.1, Mr W111~:m reported that no slg_iLt m +he flequer.-y rage of 
112.6 to 11k.5 MC wca present m the transmtter output. The obser- 
vatmns were made usmg an RCA Model Wx-lA field mtenslty meter with 
the recelvlnq antenna located a few feet from the trarmmtter tank and 
anten2la cou-j1mg COll. Mr. Wlllmms then mm-&d the field s:rength 
meter in & cm to determne whether slg-mls at 113.5 MC were being ra- 
dated from other smrce~ in Crawfor-lsvlllc. A 59 mlcrovolt-per-meter 
signal at 113.5 MC wa6 found Just outslde the trmsmtter bulJdmg. 
Thx olgnal was present ev0n though all the trmsmttmg eqapment wzs 
temporarily dmabled. Further mnvestlgxttlon showed that the source of 
the slgnnal was a Montgomery Ward Model 94-HA-1529 housthold receiver 
which wes tuned to WFMU, and which -g-as located approxxmtely one mle 
north of the transmtter. Modulatlcn wh:ch was the same 88 that of the 
trammtter svgnal was heard when the field strength mter antenna was 
20 to 25 feet from the receiver. The moduletlon wm of low ptrcentage, 
but the au&o output of the field strength meter wa8 suffxlently in- 
telllglble for posltlve ldentlflcatlon of the sxgnal. Other Montgomery 
Ward recelvem of the same model md of vothtr model were checked and 
all receivers radmted slgnala of large magmtude at or near 113.5 MC. 

The oscillator frequency of household rcce1vers made by 
several different mmufactur~rs IS 10.7 MC higher than the frequency of 
the signal to which the receiver 16 tuned. When these rece1xm are 
tuned to the kmmslgnnal at 102.9 MC, the osclllntor frequency 18 113.6 
MC. However, the oscillator frequency ~111 be 113.5 MC If the mter- 
mcdlate ampllfler frequency 1s 10 6 MC or If the rccelver 18 tuned to 
102.8 MC. Slight mstunmg of the receivers 18 to be expected. The 
signal level of WFMu m the vlclnlty of Crawfordsvllle 18 very hvgh, and 
1% 16 possible that some of the receivers could be tuned anywhere in the 
frequency rang* of 102.5 to 103.3 MC. The oscillator frequency would 
vmy from 113.2 t0 114.0 MC. 

A trip wag made to Crawfordevllle by Technxal Development 
3rd Evaluztlon Center personnel to coF,f?m the report made by Mr. 
WlllximS. The Montgomery Ward Warehous c was vIsIted, and observations 
were made before the stattlon started operation for the day. The 
Measurements Corp. Model 56 UHF radio noise End field strength meter 
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was used for these measureaents. The receiver m the warehouse was 
turned on, and a field strength of 530 nxrovolts per meter at approxl- 
nately 113.5 MC wzs observed for a rccelver frequency dial setting of 
102.9 MC. The field strength meter dlpole anta-inc was approxlmntely 
175 feet from the receiver. The field strength did not change when 
WEMJ was put on the an. A weak audio slgnol was hevd in the field 
strength meter audio output when the receiver volume control was ad- 
JUSted for IDSXlUn audio Output. No nodulatlon was endent when the 
volume control was adJusted to nxnmum posltlon. A signal strength of 
12,003 mlcrovolts per meter was meesured when the dlpolc was placed 
15 feet from the rccelver. 

It was found that other receivers at other locations m 
Crawfordsvllle were rcdlotlng signals at zpproxlnntely 113.5 MC. The 
table below lists the types of receivers :ln\-olved and strength of the 
signals rzdletcd. In each case the slgnKt dxxppeared when the receiver 
"as turned off. 

Type of Receiver 

Montgonery Wad 
Model 94-HA-1529 

Dlstnnce from Recclver Sl&-xl Strength 
(feet) W/L2 

40 7,000 

Montgomery Ward 
Model 944X-1529 

RCA Model 6R71 

50 12,000 

60 19,000 

None of the above receivers have rf amplifier stages. The 
power cord wis used a8 the antenna. 

Two other types of housEJlold receivers were lnvcstlgcted XI 
IndIanapolls, and the following restits were obtalned 
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Type of Type of Distance from Tuned Oscillator Sl@al 
Receiver Antenna Recclva- Frequency Frequency Strength 
-- 

(feet) - -&j- (MC ) (uv/d 

Bendix 
Model 
95M9u Internal 

Admral 
Model Double X 
4H145 Outsldc 

60 94.7 105 4 420 

12 94.7 84 70,000 

AdmUCt 
MO&l Double X 
4H145 Oulslde 2,640 94.7 84 7 

Heterodyne mterfcrence and erratic visual mdlcatlons were 
observed durmg e fll&t m the vlcmlty of Brazil, Putnavllle, end 
Greencastle, 1ndm.m. The arcraft mamange receiver m6 tuned to the 
Lafayette vo3. 

It 18 evident thzt radlatlon of signal8 of large negnltudcs 
nay be expected froa the oscillators of nany different types of rc- 
co1vcr8. It 1s emxted that nore case6 of lntorference ~111 be found 
m the future due to the uxrcaslng use of ormuxmge fzcllltxs and to 
the ucriaslng number of FM stations. Interference does not occur over 
many cltles and towns because the frequency of the receiver oscillators 
does not happen to approxinate the frequency of the Federal Alrways 
VHF facllltles In those a-e.39. 

It 18 reported that Montgonery Ward ha dlstrlbuted over 500 
recelvcrs in the Crsfordsvllla area. Many other types of rfcelVerB 
operating III this area also exe capcble of causing 1nterfererxc. 
Assulsing thct the If of the raJorlty of connerclti receivers in the 
Lafayette VOR SerYxe area ~111 continue to be 10.7 MC, the lnterftrence 
nsy be reduced by changing the operetlng frequency of either the 
Crawfordsvllle FM Gtztlon or the Laf~gette onnxange trasnltter Bt 
least plus or nuus 0.5 MC. If the Crawfordsvllle frequency 19 chmged, 
the new frequency should be sxh that the houehold receiver oscillator 
frequency ~111 not be wlthln 0.5 MC of any of the following navlgatlon 
facllltles. 
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Location of Faclllty Type of Faclllty 

Lafayette, Ind VOR 

Fort Wayne, Ind. VOR 

Terre Haute, Ind. VOR 

Ir.2umepol~s, Ind. VOR 

indlanapolx, Ind. VOR (Expermentel) 

In~~mapol~s, Ind 

Indlanap~lls, Ind. 

Inrimnzpol~s, Ind. Rummy Local-zer {Fhsse 
Conpa.rlson) 

Indlanapolls, Ind. Runway Loczllzer $xpnr~- 
mental) 

Indlanapolm, Ind. Runway Locollzcr (Dlrec- 
tmnal) 

Frequency m MC 

113.5 

114 6 

115.3 

116.3 

114.1 

113.9 

109.9 

108.3 

108.9 

109.1 

If the Lafc&te frequency 1s changed, the choice of frequency should be 
such as to mold mterfwence with kl the onnxmge fncllltles listed 
above, m addltlon to those operatmg m this geographxal area. 

Some types of receivers nay hzve If other than 10.7 MC, and 
the osclllatx frequencies of those rccelvera nust be considered when a 
nz3w VOR operntlng frequency 18 selected. 

Consu?oratLcn should be given to encouraging manufacturers to 
build future XM recclvers with lncnl oscillator frequcncles outsIde of 
the avlatlon bazd of 109 to 132 MC. 


