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INVESTIGATION OF INTERFERENCE WITH LAFAYETTE
VHF (MNIRANGE

During a flight check of the Lalayette, Indiane, VHF omnirange,
persomnel of the Third Region observed erratic indications of the course-
deviation indicator and flag slarm when the aircraft was flown over
Crawfordsville, Indiena. The interference area had a radius of approxi-
mately six miles end was centered over Crawfordsville., Intense hetero-
dyning and whistles in the receiver audio output were alsc reported.
Crawfordsville 18 located 23 miles south of the Lafayette omnirange
facilaty.

The problem was referred to the Technical Development and
Evaluation Center for investigatiom., Several flights were made over
Crawfordaville using several different types of receivera. The inter-
ference was present when any of the different types of receivere were
used Erretic visual indicatlions were cbeserved and whistles end noise
were heard wher the gircraft was waithin the interference areca.

At first 1t was believed that the interference wes due to the
inherent undesired response characteristics of the receivers and the
high level of the signal radiated from the Crawfordsville FM station,.
The Crawfordsville ¥M stetion, WFMU, operates at 102.9 Mc with an ef-
fective radiated power of 13,000 w. The Lafayette omnirange operates on
a frequency of 113 5 Mc,

Laboratory measarements of the undesired response character-
1stice of one type receiver showed that the interference could be the
fault of the receiver af the level of the WFMU 102.6 Mc signal at the
recelver antenna input terminals was 0.2 v or greater, and 1f the level
of the desired signal was ten microvolts or less. A4 flight was then
made to measure the level of the signals from WFMU and the Lafayette
omnirange, It wes found that the signal level was ¢.1 v from WEIMU end
50 microvolts from Lafayette at an altitude of 1,00C feet above WFMU.

A Measurements Corp. Model %6 UHF radio noise and field strength meter
was used and comnmected to an aircraft V type omnirange receiving antenna.
The flight measurements indicated that the signal levels were not such as
to cause interference,

It was decided tc search for gignals in the vicimity of
113.5 Mc. A flight was made over Crawfordsville with the Lafayette
cmnirange off the alr, Signals in the frequency range of 113.2 to
113.9 Mc havirg magnitudes up to 80 microvelts were ocbserved 1,000 feet
above the ground. At an altitude of 5,000 feet, signals as great as 23
microvolts in the frequency range of 113.2 to 113.9 Mc were measured.
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When the omnirange was turmed on the vasual indications were erratic and
aural interference consisting of whistles end noise was heard when the
omnirange recelver was tuned to 113 2 113.6, 113 7, 113.8, and 113.9
Mc Occasionally, garbled WFMU modulation could be heard.

In view of the fact that the signals heard during the flight
were modulated, 1t was believed that they were being radiated from WEMU.
This information wes referred to the Station Director, WIMU, with a re-
gquest for a check of the station transmitter Trie Statron Director
engaged Mr Martin Williams, Consulting Ensineer, to m-le the investi-
gatioca, Mr Wiliioms reported that no sig-2:l in the fiequern~y range of
112.6 to 1l14.5 Mc was present 1n the tramsmitter cutpuv. The obser-
vations were made using an KCA Mcdel WXK-1A field intensity meter with
the receiving antenna located a few feet from the trersmitter tank and
anternna courling coil., Mr. Williams then nounted the field strength
meter in a car to determine whether signals at 113.5 Mc were being ra-
diated from other sources in Crawfordsville., A 50 microvolt-per-meter
g1gnal at 113.5 Mc was found Just outside the transmitter bﬁlelng.
This signal was preaent even though 211 the transmitting eqaipment was
temporarily disabled. Further investigation showcd that the source of
the signal was a Montgomery Ward Model Sh-HA-1529 houschold receiver
which wes tuned to WFMU, and which was located approximately onec mile
north of the transmitter. Modulaticn which was the samc as that of the
transmitter signal was heard when the field strength mcter antemna was
20 to 25 feet from the receiver. The modulation was of low porcentage,
but the audio ocutput of the field strength meter was sufficiently in-
telligible for positive identification of the s1gnal., Other Montgomery
Ward receivers of the same model and of another model were checked and
all receivers radiated signals of large magnitude st or near 113.5 Mc.

The oscillator frequency of houschold receivers made by
several different moanufacturers i1s 10.7 Mec higher than the fregquency of
the signal to which the receiver 1s tuned. When these receivoers are
tuned to the WFMU signal at 102.9 Mc, the oscillator frequency is 113.6
Mc. However, the oscillator frequency will be 113.5 Mc 1f the inter-
mediate amplifier frequency 18 10 6 Mc or 1f the rcceiver 1s tumed to
102.8 Mc. Slaght mistuning of the receivers 18 to be expected. The
8ignal level of WFMU in the vicinity of Crawfordsville 1e very high, and
1t 18 possible that somc of the receivers could be tuned anywhere in the
frequency range of 102.5 to 103.3 Me. The cscillator frequency would
very from 113,2 to 114.0 Mc.

A trip was made to Crawfordsville by Technical Development
and Evaluztion Center persomnel to confarm the report made by Mr.
Williams. The Montgomery Ward Werchouse was visited, and observations
were made before the station started operation for the day. The
Measurements Corp. Model 56 UHF radio noise rond field strength meter



was used for these measurcments. The receiver in the warehouse was
turned on, and a ficld strength of 530 microvolts per meter at approxi-
nately 113.5 Mc was observed for a rcceiver frequency dial setting of
102.9 Mc. The field atrength meter dipole antenne was acpproximately
175 feet from the receiver., The field strength did not change when
WFMU was put on the air. A wezk audio signol was heerd in the field
strength meter audio output when the receiver volume control was ed-
Justed for maximum zudio output. Ko modulation was evadent when the
volume control was adjusted to minimum position. A signal strength of
12,000 microvolts per meter was measurczd when the dipole was placed
15 fect from the roceiver,

It was found that other receivers at other locations in
Crawfordsville were rediating signals at epproximately 113.5 Mc. The
tzkle below lists the types of receivers involved and strength of the
s1gnals radiated, In each case the signal diseppeared when the receiver
was turned off.

Type of Receiver Distance from Recciver Signal Strcngth
(fect) uv/n

Montgomery Werd
Model 9%-HA-1529 40 7,000

Montgomery Ward
Model Gh-HA-1529 50 12,000

RCA Model 8RT1 60 19,000

{

None of the nkove receivers have rf amplifier astages. The
rower cord wos used as the antenna.

Two other types of housghold recervers were investigated in
Indianapolis, and the following results were obtained
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Type of Type of Dastance from Tuned Qscillator Signal

Receiver Antenna Recciver Frequency Frecquency Strength
(fect) (Mc) (Mc) (uv/m)

Bendix

Model

95MeU Internal 60 oL .7 105 4 k20

Admiral

Model Dcuble X

LH1hS Outside 12 oh. 7 Bt 70,000

Admiral

Model Double X

LA145 Oulside 2,6ho ob.7 8l 7

Hetercdyne 1nterference and erratic vasual indications were
observed during a flaight in the vicimty of Brazil, Putnamville, end
Greencastle, Indiana., The aircraft ommirangs receiver was tuned to the
Lafayettc VOR.

It 18 evident thaot radiation of signals of large nmagnitudcs
may be expccted from the oscillators of many different types of re-
ceiverd, 1t 15 expected that more ceses of interference will be found
in the future due tc the inercasing use of ommirange facilities and to
the increcesing number of FM stations. Interference does not occur over
many cities and towns because the frequency of the receiver cscillators
does not happen to approximate the frequency of the Federal Airvays
VHF facilities in thoge areas.

It 18 reported that Montgomery Ward has dastraibuted over 500
receivers 1n the Crawfordsville area. Many other types of receivers
operating i1n this area also ere capable of causing interferencc.
Assumning thet the 1f of the majority of commercial receivers in the
Lafayette VOR service ares will continue to be 10.7 Mc, the interfirence
may be reduced by changing the operzting frequency of either the
Crawfordeville FM stetion or the Lafesyectte ormirange transmitter at
lemst plus or minus 0.5 Mc. If the Crawfordsville frequency 18 changed,
the new frequency should be sach that the housechold receiver oscillator
frequcncy will not be within 0.5 Mc of any of the following navigation
facailities,



Location of Facilaty Type of Facilaity Frequency 1in Mc
Lafayette, Ind VOR 113.5
Fort Wayne, Ind. VOR 114 6
Terre Haute, Ind. VOR 11%5.3
Irdianepolis;, Ind. VOR 116.3
Iindianapolis, Ind. VOR (Experimental) 114.1
Indzanapelis, Ind VOR (Exrerinm~n.al) 113.9
Indianapslas, Ind. Runway Locali-er 109.9
Indianapolis, Ind, Runwey Local:zer (Fhage 108.3

Compal*1acn)
Indianspolis, Ind. Runwey Locelizer (Experl- 108.9
rental)
Indianapolis, Ind, Runway Localizer (Direc- 109.1
tonal)

If the Lafayette frequency 1s changed, the choice of freguency should be
such as to avold 1nterference with all the omnirenge facllaties listed
above, 1n addition to those operating in this geographical area.

Sone typecs of receivers may have if other than 10.7 Mc, and
the oscillatsr freguencies of those rcceavers must be considered when a
2w VOR operating fregquency 13 selected.

Consideraticn should be given to encouraging manufacturers to
build future FM reccivers with local ocscillator fregucncies cutside of
the aviation bard of 108 to 132 Mc.



