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Modulation Meter 

Type AFM3 

Section A. Introduction 

Fig. A 1. The Modulation Meter 1 

type AFM3. 

The Modulation Meter 1 type AFM31 is 
a solid-state 1 I ine- or battery-operated 
precision measuring instrument for ac
curate measurement of the modu I at ion 
depth of AM signals and the peak de
viation of FM signals in the carrier fre
quency range from 6 to 1001 MHz. The 
Modu I at ion Meter is designed for accept
ing signals with a modulation frequency 
from 30 Hz to 15 kHz. 

The indicating meter has full-scale de
flection for 11 31 101 30, and 100% 
AM, and ±1, ±3, ±10, ±30 and ±100 
kHz FM, peak value� furthermore a 0 
to -20 dB meter range enables frequen
cy response measurements. Due to the 
very small amount of residual modula
tion generated in the Modulation Meter 
proper, it is possible to measure resid
ual FM and AM in oscillators, spurious 
AM on FM signals, and vice versa. 

Accurate measurements on distorted sig
nals are rendered easy by a switch that 
enables the positive and negative peak 
value to be measured separately. If in
creased resolution is desired, an ext�ar
nal indicator, such as a voltmeter, can 
be employed to extend the measuring 
range downwards. 

The input signal level necessary for fu II 
accuracy is 3 mV in the carrier frequen
cy range 6 to 200 MHz, 30 mV in the 
range 200 to 1001 MHz. The maximum 
operating input voltage is 10 V. Besides 
a manual level control, the Modulation 
Meter features an automatic level control 
with a regulating range of 40 dB. 

The IF bandwidth of the Modu I at ion Me
ter is ±300 kHz, and four deemphasis 
networks of 50, 75, 750 j-15, and 6 dB/ 
octave (ref. 1 kHz), two low-pass fi I ters 
with frequencies of 3 and 15 kHz, and 
two band-pass filters with 3 dB points 
at 50 Hz and 15 kHz, and 300 Hz and 
3 kHz, respectively, ensure optimal mea
suring conditions for a wide range of ap
plications. 

A plug-in Crystal Oscillator Unit, code 
900-252, is available for t�e reduction 
of residual FM - a convenience when 
measuring very low FM deviations. 
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Section C. Accessories 

PLUG-IN CRYSTAL OSCILLATOR UNIT, 
CODE 900-252 

General 

The Plug-in Crystal Oscillator Unit, 
code 900-252, is preferably used within 
the frequency range 67 - 1 001 MHz to 
achieve low residual FM. It is supplied 
without crystals. 

The Crystal Oscillator Unit contains a 
crystal-controlled oscillator followed by 
a doubler stage, and it has room for up 
to four switch-selected crystals. The 
crystals are mounted inside the unit and 

·can easily be exchanged. Initial ad just
ment is made by means of individual 

RYSTAL OSCILLATOR UNIT 
COOE \I00.2S2 
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Fig. Cl. The Crystal Oscillator Unit, 
code 900-252. 

screwdriver ad justments on the front pan
el. 

The trimmers directly cover a tuning 
range of 360 - 1000 MHz. In the ranges 
67- 120 MHz and 200 - 360 MHz, a 
fixed capacitor must be added in par
allel with the trimmer. 
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Fig. D2. Front plate of the Modulation Meter, type AFM3. 

peak can be measured. The AF detector 
has two time constants, thereby furnish
ing two meter responses. 

The AF detector is followed by an im
pedance-matching network providing for 
low output impedance to the meter. 

CONTROLS, METER AND TERMINALS 

General 

As can be seen in Figs.D2 and D4, the 
Modu lotion Meter, type AFM3, is pro
vided with the following controls, meter, 
and terminals: 

Controls, Meter, and Front Plate Ter
minals (see Fig. D2) 

Power Lamp and ON switch (1) 

The power switch ON is a toggle switch 
monitored by the lamp POWER. 

RANGE Selector and Drum Scale (2) 

The selector RANGE is an eight-posi
tion rotary switch. In the first six po
sitions, the RANG_E selector provides 
for selection of the frequency ranges 
according to the table printed on the 
front plate of the instrument. (Note 
that the ranges E and F each cover two 

frequency bands.} The next position is 
a rest position. In the last position, the 
plug-in Crystal Oscillator Unit (if any} 
is connected. The selector RANGE is 
monitored by the drum scale immediate
ly above. 

TUNING Knob (3) 

The knob TUNING provides for adjust• 
ment of the local esci II a tor frequency 
at 1 MHz from the signal frequency. It 
is monitored by a cursor on the drum 
scale. 

LEVEL Potentiometer (4) and MAN.
AUTO. Switch (5) 

The potentiometer LEVEL has two func
tions according to the position of the 
switch MAN.-AUTO. 

When the switch MAN.-AUTO. IS In 

position MAN., the LEVEL potentiom
eter is used to vary the sensitivity of 
the instrument manually within a range 
of min. 40 dB. 

When the switch MAN.-AUTO. is in 
position AUTO., the LEVEL potentiom
eter is used for fine-adjustment of the 
automatically adjusted sensitivity of the 
instrument. 















14) Read the modu lotion deviation. 
Check whether the reading is the same 
for both peaks of modu lotion: a dif
ference indicates distortion of the mod
u I at ion envelope. See Fig. E4, and 
refer to SECTION B - SPECIFICATIONS 
under "FM MODULATION - Distortion''. 

Residual FM on CW and AM signals 

Proceed as described immediately above. 
Because of the very effective I imiter 
stages in the FM detector, the residual 
FM caused by amplitude modulation is 
quite low, viz. 25 Hz (r.m.s.) when 
the band-pass fi Iter (50 Hz - 15 kHz) 
is used. The residual FM at a carrier 
frequency with in 6 - 200 MHz is less 
than 25 Hz FM (r.m.s.), and less than 
100Hz FM (r.m.s.) up to 1001 MHz, 
when measurements are performed in a 
room with an acoustical noise level 
lower than 60 dB (rei. 2 1 o-4 1-1bar) 
and the band-pass fi Iter (50 Hz - 15 
kHz) or one of the deemphases (50 !JS 

or 75 !JS) is used. When the 0.3 - 3 
kHz band-pass fi Iter or the 750 !JS 

deemphasis is used, the residual FM is 
8 Hz FM (r.m.s.) within the frequency 
range 6 - 200 MHz, and less than 30 
Hz FM (r.m.s.) up to 1001 MHz for 
the noise level specified above. (See 
SECTION B - SPECIFICATIONS.) 

If a resolution somewhat higher than 
that corresponding to the 1 kHz devia
tion range is wanted, an electronic volt
meter can be connected to the AF OUT
PUT terminals. The external meter wi II 

read 1 volt for full deflection of the 
internal meter, i.e., with the METER 
switch set to 1, the deviation read on 

E4 

Fig. E5. The arrows show screws and 
plate to be removed when a plug-in 
unit is to be used. 

the electronic voltmeter will be 1 Hz 
per mV. 

USING A CRYSTAL OSCILLATOR PLUG
IN UNIT, CODE 900-252 

1) Remove the two screws and the plate 
covering the receptacle' in which the 
Crystal Oscillator Unit is to be placed 
(see Fig.E5). 

2) Supply the Crystal Oscillator Unit 
with crystals. Bear in mind that the 
crystals must have the frequency fer 
defined below� 

f == 

cr 

f - 1 
s 

2n 
MHz 

where fs indicates the carrier frequency 
and n the odd harmonic of the crystal 
overtone frequency. The sensitivity spec
ifications (see item INPUT LEVEL in 
SECTION B - SPECIFICATIONS or 
Fig. E6) are based on the combinations 
shown below of carrier frequency, order 
of harmonic, and range of crystal fre
quencies. 

Carrier frequency Order of harmonic Range of crystal frequencies 

f n f 
s cr 

200 - 600 MHz 3 33 - 100 MHz 

600 - 1000 MHz 5 60- 100 MHz 
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