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INTERFERENCE BETWEEN VHF NAVIGATION RECEIVERS 
/ (‘5 
. ’ 

SUWY 

Ttis report presents the results of 
tests conducted at the Techmcal Develop- 
ment and Evaluatmn Center of the Clvll 
Aeronautics Admlmstratmn to determme the 
mterierence between two navlgatlon receivers 
mstalled in the same arcraft. It was found 
that considerable mterference may exist 
when two nav~gatron receivers are connected 
to the same antenna. The use of separate 
antennas reduces the mterference It was 
also found that the mterfermg signals may 
be coupled from one receiver to another by 
the mnterconnectmg mlrmg m the arcraft 

x 
INTRODUCTION 

When two navigation receivers are 
mstalled ln an arcraft, It 1s possrble that 
signals generated m one receiver can mter- 
fere v&h signals received by the second 
Measurements were made to determme the 
magmtude and frequexy of srgnals at the 
antenna clrcult of one navigation recezver 
when the signals are generated by oscillators 
m a second navlgatmn receiver connected to 
the same antenna or to a separate one The 
level of mterfermg signals that are coupled 
by the mterconnectmg vnrmg of one receiver 
to that of a second was also measured m one 
aircraft 

The tests were made on Types 51R-1 
and 51R-2 recelversmanufactured bvCollms 
Radm Company and on the Type l&l-g5BA 
recel”er manufactured by Bendur Radm 
Dlvxsxon of Ben& Avxation Corporatzon 
Only one of each type of receiver was used 

TESTS AND RESULTS 

The two receivers were operated 
srnultaneously, and the_ antenna receptacles 
were corrected by two lengths of RG-0/U 
trans~ssux, lme and a radlc-frequency 
phaser, as shown xn Fig 1 The phaser 1s 
xdentical with those used m the very-hlgh- 
frequency (VHF) 0mnl I an g e transmitter 
antenna change-over and phasmg unit and 1s 
equvalent to a 53-&m transm1ssK.n lme 
havmg a length wbxh can be varied bymovmg 
a slider The slider positron was varred to 
obtam maxmum and m-urn mterference 
signal levels at the antenna mput circuit of 
the first recelverforeachfrequency-selector 
settmg of the second recerver Smce the 
electrical length varlatmn of the phaser IS 

lmuted to approxunately 90 degrees, It was 
often necessaryto substitute &fferent lengths 
of RG-0/U transmlssmn lme to obtam the 
maxununl or mlnlmum mterierence level. 

A &rect-current (dc) mllllammeter 
connected in the cathode cucmt of the first 
radm-frequency amphker stage of the mdl- 
catmg receiver was used to mdrcate cathode- 
current changes due to the mterfermg 
signals The cathode-current readmgs were 
converted to equwalent slgnal input mxro- 
volts by connectmg a Boonton Type 211-A 
VHF signal generator to the receiver through 
a 53-ohm. 6-deabel (db) attenuator pad and 
by adJustmg the slgnal-generator attenuator 
to produce ldentxal cathode-current read- 
mgs. The readmgs of the attenuator dv.1 m 
mxrovolts were recorded as mterfermg 
srgnal levels The slgnal generator was 
tuned for maximum recezver response m 
each case so that the readmgs recorded 
represent equwa1ent value of the lnterferlng 
signal at the resonant frequency of the 
m&catmg receiver 

Primary conslderatmn was given to 
mterfermg signals m the band 108 to 122 
megacycles (MC) Interference from the 
Bend= MN-85BA recelvkr may be expected 
whenever the frequency-selector settmg IS 
6 9 or 7 0 MC higher than that of the mdlcat- 
mg lecelvel The first mwer mJectlon 
frequency is 6 95 MC lower than the frequency 
to which the receiver IS tuned Thus, mter- 
ference mthe 108- to 122-MC frequency band 
1s possible when the selector settmg 1s from 
114 9 to 129 0 MC When the phaser was ad- 
Justed fOrmaxlmumlnterference.thea”erage 
level of the mteriermg signal was equwalent 
to seven mlcrovolts When the phaser was 
adJusted for muurn- lnterference,the 
equwalent level was two mlcrovolts The 
mbxlmurn equivalent level was ten mxro- 
volts. The mdxatmg receiver was also a 
Bend= receiver Slmllar results were ob- 
talned when a Collms 51R-2 receiver was 
used *s the mdlcatmg device The same 
tests were made usmg an Aucraft Radm 
Corporatmn Type 15A receiver as the mdl- 
catmg device Thxs receiver was tuned for 
maxunum response. and the mterfermg 
signal level varied from 40 to 80 rmcrovolts 

Interiermg agnals from the Collms 
navlgatlon recezver were measured m the 
same manner The results shown m Table I 
were obtamed when receivers 51R-1 Serial 
No 228 and 51R-2 Serial No 43 were used 
as rnterference sources and receiver 51R-2 
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Fig 1 Equpment and Connectmns Used to 
Measure Interference Levels When 
Receivers Were Connected by 
Varmble Length Transnussu~n Lme 

Serral No. 41 was used to lndrcate the mter- 
ference level In the followmg, the receiver 
used to rndxate the frequency and level of 
the mterfermg signal 1s designated No 1 
receiver and thatone in whxch the mterfermg 
signal 1s generated 1s the No. 2 receiver 
The frequency-selector settmgs of the No 1 
receiver shown m the fmst columnof Table I 
represent the approumate frequencies of the 
1nkrfermg srgnals. The figures I,, the second 
column of thx table represent the frequency 
ranges or mtervals of No 2 receiver-selector 
settmgs that cause mterference For ex- 
ample, rf the frequency-selector settmg of 
receiver No 2 xsbetweenlZg.Oand 129.9 MC, 
mclus~ve, a signal at 108 5 MF wrll be re- 
caved by No 1 receiver A 114 ~-MC slgnal 
~111 be received by No. 1 receiver when 
No 2 receiver IS tuned to 106 0, 110 0, 
112 0 MC. and at each even and Integral 
frequency up to and mcludmg 134 0 MC 

The mterference levelranges shown III 
Table I, columns 3 and 4 represent m-urn 
and mllymum values obtamed by adJustmg 
the length of the transmlssmn lme between 
the receivers Column 5 mdxates the source 
of the interference from Wlthul the receiver 
The levels also vary somewhat with No 2 
frequency-selector settmg, and this varlatmn 
1s Included. Smce the transmlsslon-lme 
lengths 1n an arcraft installation are fued, 
the interference levels at some frequencies 
may approach maxxnurn values and the 
levels at other frequencies ~111 have 
-n-lm or 1ntermedlat.z values 

It was found that the maxunnm or 
-n-mm Interference levels measured at a 
particular frequency could be approxunated 
when both receivers were connected to the 

Fig 2 Equpment and Connectvans Used to 
Measure Interference Levels When 
Both Receivers Were Connected to 
the Same Antenna 

same antenna as m Fig. 2 This was done 
elther by adlustment of the phasers or by 
substrtutmn of &fferent lengths of RG-S/U 
transmlssmn kne connecting each receiver 
to the UG-107A/U Tee connector at the end 
of the transmission lme from the antenna 

The use of separate antennas reduced 
but &d not entirely elmmnate mterference, 
because some srgnals were also radiated 
from wmmg assoaated with the receivers 
Measurements made m amplane N-182, a 
DC -3 alrcrafthavmg two Collms mstallatmns. 
showed that the equivalent of a 12-rmcrovolt 
slgnal can be transferred from one receiver 
to another through mterconnectmg wlrmg m 
the amcraft The frequency-selector settmg 
of No 1 receiver was 110 5 MC, and the 
No. 2 receiver settmg was 130 MC Shlelded 
50-ohm resistors we I e connected to the 
recaver transmlsslon-lme receptacles 

Table II shows the attenuation of the 
lnterferlng signals measured when usmg 
separate antennas as UI Fig 3 The values 
grven are approxnnate and vary v&h types 
of antennas, their location on the arcraft. 
and the length of the transmlssmn lines The 
Boonto+,\ 211-A VHF signal generator was 
substituted for receiver No 2 to elmrunate 
the effects of radlatlon from leads comxctr,g 
the receiver to the frequency-control unrt, 
the omnlbearlng selector, the ommbearmg 
mdrcator, the accessory umt, and the course 
devlatlon mdxator The measurementswere 
made using two V-type antennas mounted on 
pedestals and located on the roof of the 
laboratory In receiver No 1, the radio- 
frequency cathode current for a reference 
slgnal level of 2 mlcrovolts was establlshed 
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Interference 
Detector 

No 1 Receiver 
51R-2No 41 

Frequency Selector 
(megacycles) 

106 5 

110 5 

112 5 

114.1 

114 5 

114 8 

115 5 

116 2 

116 9 

117 6 

118.0 

118 3 

119 0 

119 7 

120 4 

121 1 

121 8 

Interference Source 
One of Two 

No 2 Receivers 
51R-1 No. 228 

or 51R-2 No 43 
Frequency belector 

(megacycles) 

128 0, 128 1, etc , to 129.9 

130 0, 130.1. etc ) to 131 9 

132.0, 132.1, etc , to 133 9 

108 0, 110 0, etc , to 134 0 

134 0, 134.1, etc , to 135 9 

106 1, 110 1, etc , to 134 1 

108 2, 110 2, etc , to 134 2 

108.3, 110 3, etc , to 134 3 

108 4, 110.4, etc , to 134 4 

108 5. 110 5, etc , to 134 5 

108 0, 108 1, etc , to 109 9 

108 6. 110 6, etc , to 134 6 

108 7, 110 7. etc ) to 134 7 

108 8. 110 8, etc , to 134 8 

108 9, 110 9, etc., to 134 9 

109 0, 111 0, etc., to 135.0 

109 1. 111 1. etc., to 135 1 

TABLE I 

INTERFERENCE BETWEEN 
PARALLEL-CONNECTED COLLINS 51R-1 AND 51R-2 RECEIVERS 

Interference Level Ranges Source of 
Measured at No 1 Receiver Interference 

From- 
Interference Interference Wlthm 

SOUrCe SOUX-Ce No. 2 
51R-1 No 228 51R-2 No 43 Receiver*** 

(mlcrovolts) (microvolts) - . 
? 

900-2700 225-780 

450-2700 225-780 

800-3500 275-780 

08-45 o-2 o** 

250-1100 220-650 

04-39 o-2 w* 

02-18 o-2 w* 

04 -3Y o-2 w* 

08 - 6.3 o-2 w* 

02-46 o-2 w* 

20-130 35 - 95 

04-35* o-2 w* 

04-35* o-2 w* 

04-39 o-2 w* 

04 - 3 5* o-2 Is+* 

04 -39 o-2 w 

0 - 0.8 o-2 w* 

A 

A 

A 

C 

A 

C 

c 

c 

c 

c 

B 

c 

C 

C 

C 

C 

C 

*Average of readmgs recorded for 114 1, 115.5. 116 9. 117 6, and 121 .3 MC Figures 
for 114 1. 115 5, 116 9, 117.6, and 121.8 MC measured with No 2 selector at approxmately 
108, 116, 124, and 134 MC. 

**These values are not measured values and represent the average of the results of 
measurements made with No 1 selector setting of 125 3 and 127 4 MC Correspondmg No 2 
selector settmgs were 109 6. 111 6,and so forth, to 135 6 Mc.ndus~ve. and 109 9, 111 9, and 
so forth to 135 9 MC, mcluslve 

***Source A 1s the slgnal mnJected into the hrst nmxel stage Source B 1s the fourth 
harmomc of the first high-frequency multlplrer stage. and Source C IS the fourteenth harmomc 
of the low-frequency oscillator 
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TABLE II 

ATTENUATION 
OF THE INTERFERING SIGNAL 

7, 
= / 

WITH SEPARATE ANTENNAS 

L Fequency Dutance Attenuatmn Ratio 
of Radxated Between Provided By 

Antennas Separate Antennas 
(feet) 

_ 511% 5 55 150 1 
2260 55 140 1 
+36 0 55 400 1 

110.5 28 40 1 
120.0 28 40 1 
136 0 28 130 1 

110 5 14 25 1 
120 0 14 25 1 
136 0 14 100 1 

110 5 
136 0 6” 20 1 

60 1 

Fig. 3 

by connecting the outputof the slgnal genera- 
tor to this receiver through a 53-ohm. 6-db 
attenuator pad The slgnal generator was 
then connected to antenna A through the same 
attenuator pad, and receiver No 1 input was 
connected to antenna B The levelof the slg- 
nal fed to antenna A from the slgnal genera- 
tor was adjusted to provide at receiver No 1 
a slgnal which was equvalent to the reference 
level The attenuatmn ratio was calculated 
by dlvldlng the slgnal-generator attenuator 
setting by two AdJustrent of thephaser con- 
nected m the transmxsmn lme to antenna A 
had very little, If any, effect on the slgnal 
at the antenna Input clrcut of the receiver 
AdJustmentof the phaser m the transmlsslon 
ilne from the receiver to antenna B also had 
very llttle,lf any, effect at frequencies below 
120 MC. At frequencies above 120 MC, the 
amplitude of the slgnal at the receiver Input 
clrcurt could be varied as much as two to 
one by phaser adJustment The values given 
m Table II represent average values 

Equpment and Connections Used to 
Determine the Level of Signals Fed 
to Antenna A and Required for 
Equvalent Two-Mxrovolt Signal at 
Receiver No. 1 

CONCLUSIONS 

It 1s evident that considerable mnterfer- 
ence may exist when two Collins navlgatmn 
receivers, two Ben&x navrgation receivers, 
or one of each are operated from the same 
antenna. The use of sqparate antennas pro- 
vldes considerable attenuation of the un- 
desired signals, as in&caked m Table II 
Transfer of undesired signals from one re- 
celver to another by means of mnterconnectig 
wlrlng m the alrcraft 1s also possible The 
degree of mterference for varzous combma- 
tmns of recelvers cannot be predxted smce 
the frequency and magnitude of the mterfer- 
Ing signals vary, depen&ng upon crystal fre- 
quencws and upon factors contrlbutmg toward 
couplmg of the signals to the antenna Input 
clrcut or to interconnectmg wlrlng 


