









































When the CARRIER switch is depressed, percent carrier shift
is read on the left MODULATION meter as a change in carrier intensity
during modulation. Note that due to the unique modulation cancellation
scheme in the AMM-3 to regenerate unmodulated carrier, this change in
.carrier intensity is independent of modulation symmetry. In this

manner, accurate carrier shifts are measured.

3-3 TRANSMITTER MEASUREMENTS

Normal transmitter proof-of-performance measurements may be
made with the AMM-3. Frequency response, distortion, and noise
measurements may be made through the rear panel AUDIO TEST jack J3.
2.5 volts RMS is available at 100% modulation so that most distortion
and noise analyzers may be used. The bandwidth at this test jack is
limited to 25 KHz by an additional low-pass filter. If the full 50 KHz
bandwidth is needed, the aural output from terminals 11 and 12 on TB-1
may be used. The output level from these terminals is 5 volts RMS
unterminated. Percent modulation is read on the MODULATION meters
and percent carrier shift is read on the left MODULATION meter when
the CARRIER level switch is depressed.

Note that positive peaks of up to 199% may be measured with the
POSITIVE peak modulation light since the overload point of the
associated circuitry is greater than 200%. Also note that it is
impossible to modulate more than 100% negatively since by definition
100% negative modulation is carrier shut-off. Conventional monitors
may read more than 100% negative modulation because overshoots may be
generated in their filters at carrier shut-off and these monitors read
the overshoot. The Belar AMM-3 employs a phase linear filter that
produces no overshoot so that carrier shut-off produces 100% negative

modulation.



AM noise on an unmodulated carrier may be measured by depressing
the NOISE switch. This switches in a 40 dB amplifier on the righthand
meter. A 0 dB meter reading corresponds to a 40 dB signal-to-noise
ratio; a -20 dB meter reading corresponds to a 60 dB signal-to-noise

ratio, etc.
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MAINTENANCE
TEST EQUIPMENT REQUIRED

VTVM

High frequency oscilloscope with 5" display.

Linear modulator, output level of 5-10 volts RMS, unmodulated
(SEE NOTE)

Low distortion oscillator

NOTE: The modulation meter and peak lights respond to peak values of
modulation so that if there is distortion in the modulator, the peak
indications will be the true peak values, i.e., the sum of fundamental
and the harmonics or distortion products. The most common mistake
made in calibrating AM monitors is to adjust the modulation level until
carrier shut-off is reached. This is defined as 100% negative and,
indeed, it is 100% negative, but the positive value is not necessarily
100%. If the distortion is 3% at this level (typical of many trans-
mitters), the positive value of modulation may be anywhere from 97% to
103%, depending on the phase of the harmonics, and the monitor will read
this. For this reason, the monitor should be calibrated at just 100%
negative on the negative indications and then the modulation backed off
to 90% for the positive indications so they can be set in the region
where the transmitter is more linear.

POWER SUPPLY ALIGNMENT

1. Set mechanical zero on both meters.
.o Turn power on and allow to warm up for 15 minutes.
3. With VTVM, measure voltage at Ul Pin 7. Voltage should be

+15.5 volts *0.5 volts. Adjust R88 for correct reading.
4. With VTVM, measure voltage at Ul Pin 4. Voltage should be
-15.5 volts #0.5 volts. Adjust R82 for correct reading.

MODULATION PROCESSOR ALIGNMENT

1s Apply an unmodulated RF level of 5-10 volts RMS to input,
J2, of monitor.

2 Place function switch in CAR position and adjust Carrier Set
potentiometer (R1l) on rear chassis for 100% on the left-hand
meter.

. Place function switch in ZERO position.

4. Disconnect Carrier Reference (yellow/white) wire from Pin 13.

Connect a jumper wire from the positive terminal of filter
capacitor C5 on chassis to Pin 13 on the board. Connect
oscilloscope at the junction of R44 and Q4. Adjust vertical
amplifier for maximum sensitivity. If R38 is in need of
adjustment, a 120 Hz ripple will appear on the oscilloscope.
Adjust R38 to balance the 120 Hz ripple to zero. Reconnect
Carrier Reference wire to Pin 13.

5. Place function switch in ZERO mode and the probe of the VTVM
at the junction of R44 and Q4. The VTVM should measure zero
volts. Adjust R32 for correct reading.

6. Place function switch in the OPER. mode, and apply a 1 KHz
tone to the modulator and adjust the level for a modulation
reading of 80-90%, as observed on the oscilloscope.

13 Slowly adjust Carrier Set Potentiometer (R1l) on rear chassis
so that the carrier level is varied from 50% to 133%. Place
left-hand meter in NEG position. The modulation meters should
remain within 2% as the carrier input level is adjusted. If
they do not, then R30 should be adjusted for minimum meter



variation as the carrier level is adjusted. (If the positive
meter shows a 10% positive variation when the carrier level
is changed from 133% to 50%, then the meter reading should be
reduced by 15% when the carrier level is set to 50% by adjust-
ing R30).

8. Re-check step 5, then place the function switches in ZERO and
NEG position. The negative meter should read zero. Adjust
R55 for correct reading. The positive meter should also read
zero. Adjust R56 for correct reading. Set Carrier Level to

100%.
9. Apply a 1 KHz tone to the modulator and adjust level for 100%
negative modulation as observed on the oscilloscope. Depress

OPER on function switch. Negative meter should indicate 100%.
If not, adjust R25 for correct reading (SEE NOTE) Repeat steps
5),8),9) to achieve optimum operation.

10. Depress CAL switch. Negative meter should indicate 100%.
Adjust R120 for correct indication. The positive meter should
indicate 100%. Adjust R50 for correct reading.

PEAK INDICATOR ALIGNMENT

+125% Peak Indicator
With CAL switch depressed, the 125% peak indicator should be on.
If not, adjust R130 for correct indication.

Positive Peak Indicator

With CAL switch depressed and thumbwheel switch adjusted for 100
the Positive Indicator should be on. Advance the thumbwheel switch
for a reading of 101. The Positive Peak Indicator should be off. If
not, adjust R104 so that the peak indicator turns on at 100 and off
at 101.

-100% Peak Indicator
Depress CAL Switch. -100% peak indicator should be on. If not,
adjust R132 for correct indication.

Negative Peak Indicator
Depress CAL Switch. Negative peak indicator should be on. If not,
adjust R128 for correct indication.

Carrier Limit Alarm Indicator
Depress CAR switch. Adjust carrier input level for 100% on meter.
Carrier alarm indicator should be off.
a. Lower Limit Adjustment: Set carrier level for 90% on meter.
Carrier alarm indicator should be on. If not, adjust R18
for correct operation.
b. Upper Limit Adjustment: Set carrier level for 105% on meter.
Carrier alarm indicator should be on. If not, adjust R65 for
correct operation.

NOISE MEASUREMENT CALIBRATION

Depress OPER switch. Adjust the modulation level for a reading of 100%
on positive meter, and a modulating frequency of 400 Hz. Reduce the
modulation level 40 DB. Depress Noise Switch, positive meter should
indicate 100%. If not, adjust R75 for correct reading.



REPLACEABLE PARTS
INTRODUCTION

This section contains information for ordering replaceable parts for
the monitor. The table lists the parts in alphanumerical order of
their reference designations and provides a description of the part
with the manufacturer's part number.

ORDERING INFORMATION

To order a replacement part from Belar, address the order or inquiry
to Belar and supply the following information:

a. Model number and serial number of the unit.

b. Description of part including the reference designation
and location.

To order a part from a manufacturer other than Belar, provide the
complete part description and the manufacturer's part number from

the table.

REFERENCE DESIGNATORS

A = assembly J = jack S = switch
c = capacitor L = inductor T = transformer
DS = device signaling M = meter TB = terminal board
(lamp)
F = fuse P = plug W = cable
FL = filter o] = transistor X = socket
R = resistor Y = crystal
ABBREVIATIONS
CER = ceramic PC = printed circuit
COMP = composition PF = picofarads
CONN = connector PIV = peak inverse voltage
ELECT= electrolytic POLY = polystyrene
F = farads PORC = porcelain
FLM = film POT = potentiometer
FXD = fixed SEMICON = semiconductor
GE = germanium ST = silicon
K = kilo = 1000 U = micro
M = meg = 1,000,000 VDCW = DC working volts
METFLM = metal film W = watts
MY = mylar WW = wire wound



ITEM: Al CARD - AMM-3

SYMBOL DESCRIPTION MFG. & PART NO.

Ccl,C2 CAPACITOR: FXD MICA 1500 PF 5% 500V Elmenco DM19

c3,Cl2,C13 CAPACITOR: FXD CER .01 UF GMV 100V Sprague Z5U

Cl5,C32 CAPACITOR: FXD CER .01 UF GMV 100V Sprague Z5U

C4,C25,C26 CAPACITOR: FXD CER 0.1 UF 20% 50V Sprague 5C50

€5 CAPACITOR: FXD MICA 270 PF 5% 500V Elmenco DM15

Cé CAPACITOR: FXD MICA 160 PF 5% 500V Elmenco DM15

Cc7 CAPACITOR: FXD MICA 27 PF 5% 500V Elmenco DM15

C8,C9,Cl6,C35 CAPACITOR: FXD TANT 47 UF 20% 35V Sprague-
196D476X0035TE4

Ccl0,C1l1 CAPACITOR: FXD FLM 0.22 UF 10% 80V Sprague 192P

Cl4 CAPACITOR: FXD TANT 4.7 UF 20% 25V Sprague-
196D475X0025JA1

Ccl7,C20 CAPACITOR: FXD MICA 750 PF 5% 300V Elmenco DM15

c1l8,C19 CAPACITOR: FXD POLY 1000 PF 2%% 160V

c21,C24 CAPACITOR: FXD TANT 6.8 UF 20% 25V Sprague-
196D685X0025JA1

c22,C23 CAPACITOR: FXD CER .001 UF GMV 1KV Sprague X5D

C27 THRU C31 CAPACITOR: FXD TANT 15 UF 20% 15V Sprague-
196D156X0015JA1

c33 CAPACITOR: FXD MICA 500 PF 5% 500V Elmenco DM15

C34 CAPACITOR: FXD MICA 20 PF 5% 500V Elmenco DM15

CR1,CR18 THRU DIODE: SI 1N4006

CR25 DIODE: SI 1IN4006

CR2 DIODE: ST 1N643

CR3,CR4,CR10, DIODE: SI 1N4446

CR12,CR15 DIODE: SI 1N4446

CR17,CR26 DIODE: ST 1N4446

‘CR5,CR6,CR7, DIODE: GE AA119

CR8,CR9,CR11, DIODE: GE AA119

CR13,CR14,CR16 DIODE: GE AA119

L1l INDUCTOR: FXD Belar

L2 INDUCTOR: FXD Belar

L3 INDUCTOR: FXD Belar

L4,L6 INDUCTOR: FXD Belar

L5 INDUCTOR: FXD Belar

Q01,07,010,Q014 TRANSISTOR: SI 2N4037

02,03,08, TRANSISTOR: SI 2N914

011,012,013 TRANSISTOR: SI 2N914

04,05,06,09 TRANSISTOR: ST 2N3053

R1 RESISTOR: FXD COMP 20K 5% %W

R2 RESISTOR: FXD COMP 75K 5% %W

R3 RESISTOR: FXD FLM 6.19K 1% 1/8W

R4,R15,R27 RESISTOR: FXD FLM 3.92K 1% 1/8W

R5 RESISTOR: FXD COMP 4.7K 5% %W

R6 RESISTOR: FXD FLM 20K 1% 1/8W

R7 THRU R12, RESISTOR: FXD FLM 10K 1% 1/8W

R29,R33,R34, RESISTOR: FXD FLM 10K 1% 1/8W

R42,R43,R45, RESISTOR: FXD FLM 10K 1% 1/8W

R46,R47,R48, RESISTOR: FXD FLM 10K 1% 1/8W

R105,R123, RESISTOR: FXD FLM 10K 1% 1/8W

R129,R134 RESISTOR: FXD FLM 10K 1% 1/8W

R13 RESISTOR: FXD FLM 12.1K 1% 1/8W

R14,R20,R21 RESISTOR: FXD COMP 15K 5% %W



ITEM: Al CARD - AMM-3

SYMBOL DESCRIPTION MFG. & PART NO.
R67,R106,R135 RESISTOR: FXD COMP 15K 5% %W

R136,R137 RESISTOR: FXD COMP 15K 5% %W

R16 RESISTOR: FXD COMP 3K 5% %W

R17,R24 RESISTOR: FXD FLM 13.0K 1% 1/8W

R18 RESISTOR: VAR WW 1K 2W CTS BE87775
R19,R64 RESISTOR: FXD FLM 5.62K 1% 1/8W

R22 RESISTOR: FXD DETERMINED BY MANUFACTURER

R23,R57,R109, RESISTOR: FXD COMP 2.2K 5% %W
R141,R142,R143 RESISTOR: FXD COMP 2.2K 5% %W

R25,R30,R32, RESISTOR: VAR CER 10K 10% 3/4W A-B RT5L103
R38,R55,R56 RESISTOR: VAR CER 10K 10% 3/4W A-B RT5L103
R26 RESISTOR: FXD FLM 12.1K 1% 1/8W

R28,R93,R94, RESISTOR: FXD FLM 4.99K 1% 1/8W

R95,R99, RESISTOR: FXD FLM 4.99K 1% 1/8W

R100,R101 RESISTOR: FXD FLM 4.99K 1% 1/8W

R31,R35 RESISTOR: FXD FLM 2K 1% 1/8W

R36,R39,R66, RESISTOR: FXD FLM 3.01K 1% 1/8W

R150 RESISTOR: FXD FLM 3.01K 1% 1/8W

R37,R40 RESISTOR: FXD FLM 18.2K 1% 1/8W

R44 RESISTOR: FXD COMP 7500 5% %W

R49 RESISTOR: FXD FLM 9.09K 1% 1/8W

R50,R104,R120 RESISTOR: VAR WW 3K 2W CTS BE87776
R128,R130 RESISTOR: VAR WW 3K 2W CTS BE87776
R51 RESISTOR: FXD COMP 1K 5% LW

R52,R53 RESISTOR: FXD COMP 8.2M 5% %W

R54,R72,R107, RESISTOR: FXD COMP 1K 5% %W

R118 RESISTOR: FXD COMP 1K 5% %W

R58,R61 RESISTOR: FXD DETERMINED BY MANUFACTURER

R59,R60,R62, RESISTOR: FXD FLM 1K 1% 1/8W

R63,R125,R133 RESISTOR: FXD FLM 1K 1% 1/8W

R65,R132 RESISTOR: VAR WW 3000 2W CTS BE87774
R68,R69,R152 RESISTOR: FXD COMP 1.5K 5% %W

R70,R71,R73, RESISTOR: FXD COMP 10K 5% %W

R76,R78,R80, RESISTOR: FXD COMP 10K 5% %W

R81,R83,R87 RESISTOR: FXD COMP 10K 5% %W

R74 RESISTOR: FXD COMP 8.2K 5% %W

R75 RESISTOR: VAR WW 1000 2W CTS BE87773
R77 RESISTOR: FXD COMP 39K 5% 4W

R79 RESISTOR: FXD COMP 6200 5% %W

R82,R88 RESISTOR: VAR COMP 100K 20% %W CTS U201R104B
R84,R85 RESISTOR: FXD COMP 4.79 5% LW

R86,R89 RESISTOR: FXD COMP 510 5% %W

R90 RESISTOR: FXD DETERMINED BY MANUFACTURER

R91,R97,R131 RESISTOR: FXD FLM 499Q 1% 1/8W

R92,R96, RESISTOR: VAR DETERMINED BY MANUFACTURER

R98,R102 RESISTOR: VAR DETERMINED BY MANUFACTURER

R103,R126, RESISTOR: FXD FLM 15.0K 1% 1/8W

R127,R149 RESISTOR: FXD FLM 15.0K 1% 1/8W

R108,R138, RESISTOR: FXD COMP 30K 5% %W

R139,R140 RESISTOR: FXD COMP 30K 5% %W

R110 RESISTOR: FXD DETERMINED BY MANUFACTURER
R111,R113,R115,RESISTOR: FXD FLM 5.11K 1% 1/8W

R116,R119 RESISTOR: FXD FLM 5.11K 1% 1/8W

R112,R114 RESISTOR: FXD COMP 4.3K 5% %W

R117 RESISTOR: FXD DETERMINED BY MANUFACTURER



ITEM: Al CARD - AMM-3

SYMBOL DESCRIPTION MFG. & PART NO.
R121,R147,R148 RESISTOR: FXD COMP 7.5K 5% %W

R122,R124 RESISTOR: FXD FLM 2.49K 1% 1/8W

R144,R145, RESISTOR: FXD DETERMINED BY MANUFACTURER

R146,R151 RESISTOR: FXD DETERMINED BY MANUFACTURER

Ul,U02,U03 INTEGRATED CIRCUIT MC1741CP1
Ul4,U015,Ul6 INTEGRATED CIRCUIT MC1741CP1
Ul7,U020 INTEGRATED CIRCUIT MC1741CP1
U4,U18 INTEGRATED CIRCUIT MC3302P

U5 INTEGRATED CIRCUIT MC1495L

U6 INTEGRATED CIRCUIT MC1709
U7,010,U12 INTEGRATED CIRCUIT MC1741SCP1
U8, U9 INTEGRATED CIRCUIT CA3140S
Ull INTEGRATED CIRCUIT SN7400N
Ul3 INTEGRATED CIRCUIT MC1l468L
Ul9,U21 INTEGRATED CIRCUIT SN74122N
U22,U023 INTEGRATED CIRCUIT SN74122N



ITEM: A2 & A3 CARD - AMM-3

SYMBOL DESCRIPTION MFG. & PART NO.
R1 RESISTOR: FXD FLM 100K 1% 1/8W

R2 RESISTOR: FXD FLM 49.9K 1% 1/8W

R3 RESISTOR: FXD FLM 24.9K 1% 1/8W

R4 RESISTOR: FXD FLM 12.4K 1% 1/8W

R5 RESISTOR: FXD FLM 10.0K 1% 1/8W

R6 RESISTOR: FXD FLM 4.99K 1% 1/8W

R7 RESISTOR: FXD FLM 2.49K 1% 1/8W

R8 RESISTOR: FXD FLM 1.24K 1% 1/8W

R9 RESISTOR: FXD FLM 1.0K 1% 1/8W



ITEM: CHASSIS - AMM-3

SYMBOL DESCRIPTION MFG. & PART NO.
Al ASSEMBLY: PRINTED CIRCUIT BOARD Belar

A2 ASSEMBLY: RESISTOR BOARD FOR S3 Belar

A3 ASSEMBLY: RESISTOR BOARD FOR S4 Belar

cl,Cc2 CAPACITOR: FXD CER 0.01 UF 1KV Auto Comp
c3,C4,C5 CAPACITOR: FXD ELECT 1000 UF @ 50V Sprague TVL 1338

C6 THRU Cl16
CR1
CR2,CR3,CR4
CR5

DS1,DS2

F1l

J1

J2,J3

M1,M2

R1

R2

s1

S2

S3

S4

T1

TB1

Ul

XDS1, XDS2

XF1

CAPACITOR: FXD CER .001 UF 1KV
DIODE: LED YELLOW

DIODE: LED RED

DIODE: LED GREEN

LAMP: 6.3V @ 250MA

FUSE: CARTRIDGE %A @ 250V
CONNECTOR: POWER AC

CONNECTOR: RF BNC

METER: MODULATION 0-133%

RESISTOR: VAR COMP LOC 1K @ 2W

RESISTOR: FXD DETERMINED BY MANUFACTURER
SWITCH: SLIDE

SWITCH: PUSH BUTTON

SWITCH: THUMBWHEEL (3 Section)

SWITCH: THUMBWHEEL (2 Section)
TRANSFORMER: POWER

TERMINAL BOARD: 12 POINT

INTEGRATED CIRCUIT: REGULATOR

SOCKET: LAMP

HOLDER: FUSE

LINE CORD

Sprague X5D
Monsanto MV5353
Monsanto MV5053
Monsanto MV5253

#44

Littlefuse 3AG-%A
Switchcraft EAC-301
UG-625B/U

Modutec 841-529A

RV4ALAYSA102A

Cont-Wirt G326-0004

CTC 3143
Cinch 12-140Y
MC7805CP
Leecraft

Buss HKP
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NOTES:
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. TOTAL LOOP RESISTANCE EQUAL TO 6.2K FOR MODULATION METERS .
. TOTAL LOOP RESISTANCE EQUAL TO I12.IK FOR CARRIER LEVEL METERS.
. FIXED RESISTOR EQUAL TO (/2 TOTAL LOOP RESISTANCE .

VARIABLE RESISTORS SHOULD BE GREATER THAN 1/2 TOTAL LOOP RESISTANCE.

. PEAK LIGHT CIRCUITS ARE VOLTAGE SOURCES AND ARE SUBJECT TO OHM'S LAW.
. DRAWING SHOWS NEGATIVE MODULATION METER IN CIRCUIT. CARRIER LEVEL MODE

MAY BE USED BY USING TERMINAL 8 ON AMM-3 INSTEAD OF TERMINAL |2 .

. TO CALIBRATE : RELEASE REMOTE SWITCH AND DEPRESS CAL SWITCH AND NOTE

READINGS. (DEPRESS NEG FOR NEGATIVE MODULATION OR DEPRESS CAR FOR
CARRIER LEVEL ). DEPRESS REMOTE SWITCH AND ADJUST POTENTIOMETERS FOR
SAME READINGS ON REMOTE METERS .
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REMOTE METER PANEL - MP-7
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