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CHANGE U.S. DEPARTMENT OF TRANSPORTATION 6810. 3A
FEDERAL AVIATION ADMINISTRATION CHG 4

10/ 30/ 2003

MAI NTENANCE OF FA-10235 VERY-H GH FREQUENCY OWNI DI RECTI ONAL RANGE TEST
SuBJ: (VOT) FACI LI TIES

1. PURPOSE. This change provi des page changes to Order 6810.3A, Mintenance
of FA-10235 Very-H gh Frequency Omidirectional Range Test (VOI) Facilities, to
correct the procedure for conparing nodul ation depths indicated in the VOT
transmtter front panel neter with those indicated by external test equipnent.
This directive inplenments Configuration Control Decision (CCD) No. N16643, Add
Potentiometer to Calibrate Mddul ation Depth Meter. This CCDis also

i mpl enented i n SSM VOT- 001

2. DI STRI BUTI ON.

a. This directive is distributed to selected offices having the follow ng
facilities/equipnment: VOI.

b. An el ectronic version and distribution report of this directive are
avail able on an Intranet site located at http://aos-ext.ant.faa.gov/ under the
“Techni cal Docunentation” heading.

C. To obtain additional hard copies of this publication, contact Printing
& Distribution Team AM-700B, at (405) 954-6892.

3. DI SPCSI TI ON OF TRANSM TTAL. Retain this transmttal

PAGE CONTROL CHART

Renove Pages Dat ed I nsert Pages Dat ed

23 through 26 5/ 11/ 92 23 5/11/92
24 10/ 30/ 2003
25 10/ 30/ 2003
26 5/11/92

33 and 34 5/ 11/ 92 33 5/ 11/ 92
34 10/ 30/ 2003
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6810.3A CHG 4

d. Conditions. The equipment is operating normally.
e. Detailed procedure.

(1) Set the transmitter front panel meter switch S1
to FWD PWR and record the meter reading on FAA Form
6810-1. Ascertain that the power is within operating
tolerance.

(2) Set the transmitter front panel meter switch S1
to the PWR AMPL1 CUR, PWR AMPL2 CUR, DRVR
CUR, AMPL CUR, and OSC CUR positions and record the
display indication in amperes for each position on FAA
Form 6810-1. Ascertain that readings are within operating
tolerance.

105. REFLECTED POWER

a. Object. This procedure provides a method to
determine if there has been a deterioration of the voltage
standing-wave ratio (vswr).

b. Discussion. Changes in reflected power indicate
impedance changes in the antenna system. The REFLD
PWR position of the transmitter switch S1, used in this
procedure, shall be used for relative reading only sinceit is
accurate to only one decima point. A reflected power
meter reading of 0.1 or greater warrants further
investigation and measurement of transmission system
vswr per paragraph 150.

c. Test Equipment Required. No externa test equip-
ment is required.

d. Conditions. The equipment is operating normally.
e. Detailed Procedure.

(1) Set the transmitter meter switch S1 to the
REFLD PWR position and record the reflected power on
FAA Form 6810-1.

(2) Note the previous reflected power reading from
the form and determine if further action is required.

106. MODULATION DEPTHS.

a. Object. Thisprocedure provides a method to deter-
mine if the modulation depths of the 30-Hz variable, 9960-
Hz subcarrier, 1020-Hz identification, and voice signals are
within operating tolerance.

b. Discussion. Correct modulation levels provide
proper amplitude of the recovered demodulated
components in the aircraft receiver. It is important that the
combined total modulation of al components does not
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exceed 90 percent to ensure accuracy of course information
and clarity of identification and voice signals.

c. Test Equipment Required. Transmission test set
(TTS) equivalent to Telecom Model TTS-44.

d. Conditions. Itisnecessary to interrupt transmitter
operation to perform this check.

e. Detailed Procedure.

(1) 30-Hz Variable Phase Signal Modulation
Depth.

(8 Set the monitor front panedd NORMAL/
BYPASS switch S5to BYPASS.

(b) On the NIV board edge panel, set the SUB-
CARR and VO switches S11 and S12 to OFF, the VO and
IDENT/VO switch S14 to VO, and the VAR PH switch
S13to ON.

(c) Set the transmitter front panel meter switch
S1 to MOD DP %. Record the meter display (30-Hz
variable phase signa modulation depth) on FAA Form
6810-3.

NOTE: For out of tolerance condition between the
transmitter front panel meter and the external test
equipment refer to the 30-Hz calibration procedure in
Tl 6810.1. *

(d) Returnthe SUBCARR and VO switches S11
and S12 to ON, VO AND IDENT/VO S14 switch to VO
and IDENT, and monitor front panel NORMAL/ BY PASS
switch S5to NORMAL.

(2) 9960-Hz Subcarrier Signal Modulation Depth.

(8 Set the monitor front paned NORMAL/
BY PASS switch S5to BY PASS.

(b) On the NIV board edge panel, set the VAR
PH and VO switches S13 and S12 to OFF, the VO and
IDENT/VO switch S14 to VO, and the SUBCARR switch
S11 to ON.

() Ascertain that the transmitter front panel
meter switch Sl isin the MOD DP % position and record
the meter display (9960-Hz subcarrier signal modulation
depth) on FAA Form 6810-3.

NOTE: For out of tolerance condition between the
transmitter front panel meter and the externa test
equipment refer to the 30-Hz calibration procedure in
TI 6810.1.
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(d) Return the VAR PH and VO switches S13
and S12 to ON, the VO and IDENT/VO switch S14 to VO
IDENT, and the monitor front panel NORMAL/BYPASS
switch S5to NORMAL.

(3) ldentification Signal Modulation Depth.

(@ Set the monitor front panel NORMAL/
BYPASS switch S5to BYPASS.

(b) On the NIV board edge panel, set the SUB-
CARR, VAR PH, and VO switches S11, S13, and S12 to
OFF, the VO and IDENT/VO switch S14 to VO and
IDENT, and the IDENT COD OFF/NORM/ON switch S15
to ON.

() Ascertain that the transmitter front panel
switch Sl is in the MOD DP % position and record the
meter display (ident signal modulation depth) on FAA Form
6810-3.

NOTE: For out of tolerance condition between the
transmitter front panel meter and the external test
equipment refer to the 30-Hz calibration procedure in

T1 6810.1. *

(d) Return the SUBCARR, VAR PH, and VO
switches S11, S13, and S12 to ON, the IDENT COD
OFF/NORM/ON switch to NORM, and the monitor front
panel NORMAL/BY PASS switch S5to NORMAL.

(4) Voice Signal Modulation Depth.

(8 Set the front panel NORMAL/BYPASS
switch S5to BY PASS.

(b) On the NIV board edge panel, set the SUB-
CARR and VAR PH switches S11 and S13 to OFF, the VO
and IDENT/VO switch S14 to VO, the VO switch S12 to
ON, and the IDENT COD OFF/NORM/ON switch S15 to
OFF.

(c) Modulate the carrier connecting the trans-
mission test set to terminals TB1-3 and TB1-4 on the
transmitter rear panel and jumper terminal TB1-5 to TB1-6
(PTT).

(d) Set the output to 600 ohms at -20 dBm and
the frequency to 600 Hz. Ascertain that the transmitter
front panel switch S11 is in the MOD DP % position, and
record the meter display (voice signal modulation depth) on
FAA Form 6810-3. Repeat this procedure with the
transmission test set output frequency set to 1020 Hz and
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then 2400 Hz. There should be no modulation depth
indication at 1020 Hz.

(e) Disconnect the test set and jumper and set
the SUBCARR and VAR PH switches S11 and S13 to ON,
the VO and IDENT/VO switch S14 to VO and IDENT, the
monitor front panel NORMAL/BYPASS switch to
NORMAL, and the IDENT COD OFF/NORM/ON switch
S5 to NORM.

107. AUTOMATIC GAIN CONTROL (AGC).

a. Object. This procedure provides a method to
determine if the agc is within operating tolerance.

b. Discussion. The agc prevents overdriving of the
transmitter circuits during voice broadcast. Overdriven
circuits produce distorted voice output and possible course
error in the VOT radiated signal.

c. Test Equipment Required. Transmission test set
(TTS) equivalent to Northern Telecom Model TTS-44,
audio jack M642/2-2, and an ac voltmeter equivalent to
Hewlett Packard Model HP400E.

d. Conditions. It is necessary to interrupt normal
transmitter operation to perform this check.

e. Detailed Procedure.

(1) Set monitor NORMAL/BYPASS switch S5 to
BYPASS.

(2) Note switch positions on the transmitter NIV
board edge panel, then set the SUBCARR switch S11 and
VAR PH switch S13 to OFF. Set VO switch S12 to ON,
VO and IDENT/VO switch S14 to VO, and IDENT COD
OFF/NORM/ON switch S15 to IDENT COD OFF.

(3) Connect the TTS using the audio jack M642/2-2,
to the VOICE INPUT jack J2 on the transmitter front panel.
Thetip and ring contacts of the audio jack are used.

(4) Adjust the TTS frequency to 600 Hz and the
output level to -20 dBm at 600 ohms.

(5) Connect the ac voltmeter to test point TP1 on
the transmitter NIV board and note the voltmeter indication
indBm.

(6) Increase the TTS output by 10 dB to -10 dBm.
Observe the voltmeter indication and ascertain that the
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change in the reading from step (5) is within operating
tolerance. Record the change in db on FAA Form 6810-3.

(7) Decrease the TTS output by 20 dB to -30 dBm
and observe the ac voltmeter reading. It should be 10 dB
+1 dB lower than the indication noted in step (5).

(8) Remove the test equipment and return the NIV
board switches to the positions noted in step (2).

(9) Set the monitor NORMAL/BY PASS switch S5
to NORMAL and NIV board edge panel switches to their
original positions.

108. CARRIER FREQUENCY.

a. Object. This procedure provides a method to
determine if the carrier frequency is within operating
tolerance.

b. Discussion. The carrier frequency is dependent on
the accuracy and stability of the transmitter oscillator
crystal. The crystal frequency range is in the 108 to 118
MHz range and is selected for the station assigned fre-
quency.

c. Test Equipment Required. A frequency counter
equivalent to Hewlett Packard Model 5328A.

d. Conditions. The equipment is operating normally.
e. Detailed Procedure.

(1) Connect the frequency counter to the
transmitter front panel TEST OUT connector.

(2) Adjust the frequency counter for a stable
reading and record the frequency on FAA Form 6810-3.
Ascertain that the carrier frequency is within operating
tolerance.

(3) Remove the counter from the TEST OUT
connector.

109. NAVTONE FREQUENCIES.
a. Object. This procedure provides a method to

determine if the 30-Hz variable phase, the 9960-Hz
subcarrier, and 1020-Hz identification frequencies are
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within operating tolerance. It also provides a method to
determine if the identification code repetition rate is within
operating tolerance.

b. Discussion. After detection in the aircraft receiver,
these frequencies are passed though bandpass or low-pass
filters. If the frequency of these signals is outside the pass
range of the filters, distortion occurs which affects the
ability of receiver to produce correct course information
and/or undistorted identification.

c. Test Equipment Reguired. A frequency counter
equivalent to Hewlett Packard Model 5328A and a dual-
trace oscilloscope equivalent to Hewlett Packard Model
1740A.

d. Conditions. It is necessary to interrupt transmitter
operation for the identification frequency and the identi-
fication code repetition rate only.

e. Detailed Procedure.
(1) 30-Hz Variable Phase Fregquency.

(8 Connect the frequency counter to TP3 on the
NIV board edge panel.

(b) Adjust the frequency counter to obtain a
stable reading and record the reading on FAA Form
6810-3. Ascertain that the frequency is within operating
tolerance.

(c) Disconnect the frequency counter from TP3.
(2) 9960-Hz Subcarrier Center Freguency.

(8 Connect the frequency counter to TP4 on the
FLM board edge panel.

(b) Adjust the frequency counter to obtain a
stable reading and record the 9960-Hz subcarrier frequency
reading on FAA Form 6810-1. Ascertain that frequency is
within operating tolerance.

(c) Remove the frequency counter from TP4.
(3) 9960-Hz Deviation. Frequency modulation

(fm) deviation is directly proportional to the amplitude of
the 30-Hz modulating frequency.
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Using the short piece of coaxia cable, insert the thru-line
wattmeter between the transmission cable and the antenna.

(1) Turn the transmitter on and measure the
antenna input and reflected powers. Record the input power
on FAA Form 6810-3.

(12) Turn off the transmitter, remove the thru-line
wattmeter, and reconnect the transmission cable to the
antenna.

(13) Using the short piece of coaxia cable, connect
the power meter to the monitor output of the antenna. Turn
the transmitter on and record the antenna monitor output
power on FAA Form 6810-3.

(14) Cadculate the monitor coupling loss as follows:

-dB = 10 log Pun
Pout

6810.3A

(15) Ascertain that the monitor coupling loss is
within operating tolerance and record the value on FAA
Form 6810-3.

(16) From the values of antenna input and reflected
power from step (11), calculate the antenna vswr using the
equation in step (6). Ascertain that the antenna vswr is
within operating tolerance per paragraph 65.

(17) Turn the transmitter off and disconnect the
short piece of coaxial cable from the antenna monitor
output. Connect the monitor cable to the antenna monitor
output.

(18) Reset the rf attenuator switches to the positions
noted in step (4) and return the VOT to normal operation.

151.-155. RESERVED.

Section 2. OTHER MAINTENANCE TASK PROCEDURES

Subsection 1. TRANSMITTER COMPARISON CHECKS

156. DIGITAL-TO-ANALOG (D/A) CONVERTERS.

a. Object. This procedure provides a method to
measure and compare analog outputs for 9960-Hz sub-
carrier and 30-Hz variable phase signals to FAA Form
6810-4 references.

b. Discussion. Digital-to-anadlog convert reference
voltages are proportional to the amplitude of the analog
outputs. The output amplitudes, which are also a function
of modulation depth, can be measured at test points on the
NIV board edge panel using an oscilloscope.

c. Test Equipment Required. An oscilloscope
equivalent to Hewlett Packard Model 1740A.

d. Conditions. The equipment is operating normally.

e. Detailed Procedure.

Chap 5
Par 150

(1) Using the oscilloscope, measure and record on
FAA Form 6810-4, the 9960-Hz subcarrier signal level at
test point TP2 on the MV board edge panel.

(2) Using the oscilloscope, measure and record on
FAA Form 6810-4, the 30-Hz variable phase signal level at
test point TP3 on the NIV board edge panel.

(3) Compare the 9960-Hz subcarrier signal and 30-
Hz variable phase signal indications to the nominal values
on FAA Form 6810-4.

157. TRANSMITTER POWER SUPPLY VOLTAGES
AND CURRENTS.

a. Object. This procedure provides a method to
measure the transmitter power supply voltages and currents
and compare the readings with the front panel METER
display and to FAA Form 6810-1 references.
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b. Discussion. Power supply test points provide for
externa measurement of the power supply voltages and
currents using an external multimeter.

c. Test Equipment Required. A multimeter

equivalent to Fluke Model 8020A.
d. Conditions. The equipment is operating normally.

e. Detailed Procedure.

10/30/2003

(1) Measure and note the power supply output
voltages and currents at the test points shown in table 5-1.

(2) Compare the test point readings with the
applicable front panel METER display. Place a check ()
in the transmitter power supply (V) column on FAA Form
6810-4 to indicate this procedure has been accomplished.
Ascertain that voltage and current readings are within
operating tolerance.

Table5-1. TRANSMITTER POWER SUPPLY TEST POINTS

Test Point Function

TP1 (red) Monitors reference voltage VREF
+7.15V (nominal)

TP2 (red) Monitors +28 V voltage
TP3 (red) Monitors +15 V voltage
TP4 (red) Monitors-15 V voltage
TP5 (red) Monitors +5 V voltage
TP6 (red) Monitors +24 V voltage
TP7 (red) Monitors +28 V current
TP8 (red) Monitors +15 V current
TPO (red) Monitors-15V current
TP10 (red) Monitors +5V current
TP11 (black) Ground

158. MODULATION DEPTHS.

a. Object. This procedure provides a method to
compare modulation depths indicated on the transmitter front
panel meter with those indicated by external test equipment.

b. Discussion. For the 30-Hz variable, 9960-Hz
subcarrier and voice signals, a difference in modulation
depth readings of +2 percent between meter and test
equipment readings is acceptable. A difference of =1
percent is acceptable for the identification signal.

c. Tes Equipment Required. Wilcox PIR Modd
7010, or athruline wattmeter equivalent to Bird Model 4381.  «

d. Conditions. It is necessary to temporarily
interrupt transmission operation during connection and
disconnection of test equipment.

e. Detailed Procedure.

(1) Procedurefor using the Wilcox PIR.
(&  Connect the 50-dB attenuator (NSN

0000-00-012-1679) to the Wilcox PIR. The attenuator
was provided in SSM-VOT-001. *
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(b) Using a short piece of coaxial cable
connect the 50-dB attenuator in the Wilcox PIR to the
transmitter TEST OUT connector (J1). When using the
Wilcox PIR, the channel frequency shall be set to the VOT
frequency.

(¢) Implement the procedures in paragraph
106. compare the modulation depths displayed on the front
panel meter with those displayed on the test equipment.

(2) Procedure using athruline wattmeter.

(@  Turn the transmitter OFF and disconnect
the rf cable from the rf attenuator assembly (1A6).

(b)  Ingdl the thruline wattmeter in-line with the
coaxia cable between the wattmeter and the attenuator assembly.
Ensure the wattmeter plug-in eement used is of the correct power
range. Depressthe % MOD key on thewattmeter keyboard.

(¢)  Turn the transmitter ON and implement
the procedures in paragraph 106. Compare the modulation
depths displayed on the front panel meter with those
displayed on the wattmeter.

NOTE: For out of tolerance conditions refer to the
appropriate paragraph in Tl 6810.1.

159.-165. RESERVED.
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