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TELETEKNISKA
METINSTRUMENT

M3743-568011

Utgava 3
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DATA

Mottagarmdtningar

Frekvensomride:

Frekvensinstallning:

Frervensaonoggrannhet:

Frakvensdrife:

Utspdnning:

Impedans:

LF-=scillator:

Amplitudmodulering:

Frekvensmodulering:

Fasmodulering:

LT yltmeter:
Frexvensomrade ;
Matonoggrannhet :
Distarsianmeter:
Frekvens:
Matomrade:
Inspdnning:
Mitonoggrannhet:
r?-‘.__:earld istorsion:
S1NAD=-meter:
Frekvens:
Midtomrade:
Inspdnning:
Mitonoggrannhet
CCITT=£11ter:
Séndarmatningar
E ktmeter:
Frekvensomrade:
Matomrade:

Mitonoggrannhet :

M deringsmeter AM:

Moduleringsfrekvens:

Mitomrade:

Mdtosikerhet:

Moduleringsmeter FM:

Frekvensomrade:

Deviation:

Moduleringsfrekvens:

HJ'.IT'UHH;'CP]"I‘“-::-[- _:

Stordeviation:

CCITT-fileer:

0,01,..479,9999 MH=z

Digital

1 %x 1077 efter 10 min vid 20

1 x 107 8/24¢ efrer 8 veckor uppv
0,025 uv...19 mvV EME
Direktutgéng 0,5 wv...380 mV EMK
50 ohm

0,3/0, 4/1/2,7/3/4.8 och
G,03...10 kH=

g...100 %

0.,.20 kHz

0...5 rad

J...30 ¥

30 Hz...20 kHz

+ [5 % + 1,5 % av £sk) wid 1 kHz

1 kHz £ 1 &
0...20 %
10 m¥...30 ¥

t (12 & + 1,5 % av fsk] + egendis.
¢ 0,5 %

1 kHz + 1 %

6,12 och 20 dB markeringar

10 mv...30 v

6 dB; + 1 dB, 12 dB: ¢ 2 dB, 20 dB: + 2 dB

Inkopplingsbart vid deviations- eller LF-mdtning

1,5...480 MHz
0,2...100 W

:+ (7% + 0,5 % av Fsk} 4...200 MHz. Frekvensging < = 3 % inom

inom 1,5...480 MH=

30 Hz...10 kHz

0...100 %

+ {5 & + 1,5 % av fsk) wid 1 kH=z
{dven fasmodulering 0...5 rad)
20,..479,9999 MH=z

0...20 kHe

30 Hz...20 kHz

+ (3 % + 1,5 % av fsk) vid 1 kHz
< 9 Hz (CCITT)

Inkopplingsbart vid deviations- eller LF-mdtning
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I drift: + 5...+ 44 C
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534 x 450 x 460 mm (inkl militdr lada)

31 kg



SERVICE INSTRUCTIONS
STAGE LOCATIONS

Immediate access is provided to the following stages subsequent to
screwing off the covers without any further disassembly
(figs. 1 and 2, page 4/8):

Oscillator Stage 213 016 / 213 017 1. h, instrument side
Decade Stage 211 021 instrument top

Output Stage 230 025 r.h, instrument side
Supplementary Oscillator

Stage on 4011 213 014 instrument bottom

A 6 mm Allen key is required to open up these stages.

The Power Supply 204 022 is located directly on the in-
side of the instrument rear panel (fig, 3),

Use test points recommended in fig, 3 for checking supply voltages.
These test points as well as the fuse for the power supply of the
Channel Selector Type 4932 are accessible subsequent to removal of
the instrument bottom cover. To facilitate repair work on the Power
Supply the instrument rear panel can be hinged open after having re-
moved the 4 Phillips head screws connecting the bottom and top frame.

Should the Power Supply need to be operated in the hinged open posi-
tion the connector St 8 (to mains switch fig, 3) must be disconnected
and a two pole short-circuiting link (HNK 898 030) used instead of the
mains switch,

The Control and Display Unit 209 021 contains the following assem-
blies apart from the control and display components (see fig, 4):

Modulation Selector Board 361 088

AF Unit Board 361 154
Receiver/Transmitter

Test Changeover Board 361 086

Frequenecy Counter Circuit diagram 237 002
Modulation Generator Circuit diagram 208 025/026
Diode Probe Circuit diagram 229 006

All calibrating controls of Boards 361 088 and 361 154 are accessible
from above after removing the outer covers with the aid of a long
calibrating screwdriver,

4020 series SV 1/8
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The location of the calibrating controls is shown in fig, 5, the
arrangement of the calibrating components of all other stages being
indicated in the corresponding chapters, The Control and Display
Unit can be separated from the rear instrument unit to carry out
major repairs on the AF Unit or on the Modulation Selector which
is, however, not necessary for repairs to be carried out on the Mo-
dulation Generator, Frequency Counter and Diode Probe.

Instructions for removing the Control and Display Unit from the rear
instrument section (see fig, 6):

1) Remove all four cover sheets

Screw off adjustment knob for step attenuator

3) Loosen jack 22 (see fig. 4) after having removed the lock screw
on the jack,

4) Disconnect plugs St 20 and St 32 (fig, 4)

® Disconnect jack Bu 8 (see also fig, 3)

% Disconnect two cable clamps

®

Disconnect cable from jack Bu 13
Remove 4 x 2 slotted head screws on case frame
9) Pull two instrument halves apart

4 Modulation Generator 208 025/026 (fig. 4)

All calibrating controls are accessible from the bottom of the
instrument after having removed the floor cover. For location of
calibrating components see drawing 361 087 chapter 4,

To remove the modulation generator take off front panel by removing
six Phillips head screws and pulling off all control knobs,

After having removed the 3 central mounting nuts on the controls of
the modulation generator the latter can be removed from the rear,

Should the Frequency Counter 237 002 (fig. 4) need to be removed
for instrument repairs, front panel must also be removed (see in-
structions for 4, above).

Three screws remain to be loosened after having removed a spacing
piece to the printed circuit board 361 154 located above, the three
screws being necessary to mount the counter to the assembly plate,
Depending on the serial number of the instrument these screws are
accessible either from the front or rear of the assembly plate. In the
latter instance disassembly of the counter is considerably facilitated
when the rear panel of the instrument (power supply) is previously
removed (necessitating removal of 8 screws),

4020 series SV 2/8



Diode Probe 229 006 (fig. 1)

Remove by screwing off front panel (see 4) and loosening the two
assembly plate screws together with a further screw connecting the
bottom frame having previously screwed off plug St 12,

Crystal Stage 214 022 (fig, 3)

The crystal stage can be removed from underneath after having
loosened the 4 Phillips head screws in the instrument rear panel.

10 x 10 dB Step Attenuator 370 014 (fig, 3)

To remove the step attenuator take off the rear panel (necessitating
removal of 8 Phillips head screws connecting bottom and top frame)
and then remove adjustment knob and screening can (2 or 3 slotted
head screws).

The step attenuator can then be removed after having disconnected
the cable connections,

4020 series 5V 3/‘ 8



229 006
D10DE PROBE

St 12

4020 : 213 M6
§21/22: 713 017
OSCILLATOR

213 04
OSCILLATOR (type 4022 only)

FIG. 1

— 210 021
DECADE STAGE

230025
OUTPUT STAGE
(without cover)

4020 series SV 4}'8
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(See block circuit diagram 102 820 B for total instrument)

RF Level

On receiver measurements the potentiometer voltage required for
vernier adjustment of the EMF is indicated on the meter, the signal
light (see also output stage) lighting up when the level is increased
by +6 dB.

On transmitter measurements the DC provided by the diode probe is
provided directly to the meter through the range selector (25 W/ 2,5W).
Peak rectification is included only when indicating AM peak power,
The switch-over to transmitter measurement mode can also be
performed automatically, when the transmitter exceedes 50 mW.

In duplex operation the EMF adjustment and all other functions of the
instrument are the same as for receiver measurements with the ex-
ception that the power indication corresponds to that of transmitter
measurement. The signal lamp for transmitter measurement is
lighting,

Modulation

On receiver measurements the AF provided by the modulation
generator is provided for the meter indication to a postitive or ne-
gative peak rectifier through the-continuous modulation adjustment,
This AF is also provided through various range and type modulation
switches to the AM modulator in the output stage "AM(AC)" or to
the FM modulator in the oscillator stage "FM(AC)". On phase mo-
dulation the amplitude of the low frequencies is reduced by 6 dB per
octave in the preamphasis circuit,

On transmitter measurements the AF signal provided by the demo-
dulators (see also probe or output stage) is passed through various
range and modulation type selectors and rectified and indicated as
for receiver measurements, In addition, use can also be made of a
more sensitive interference modulation indication with RMS rec-
tifier and CCIT weighting filter (see operating instructions 4, 15),
Two special circuit arrangements require particular mention:

209021 F Shest 1/2
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a) Automatic level control (ALC) on AM

The mean DC provided at the output of the diode probe is used

to control the intensity of a luminous diode in an optocoupler
and thus the resistance of a photo resistor in the LF input at-

tenuator, This control maintains the mean DC output constant
despite fluctuations of the input level thus ensuring that the LF
amplitude is directly proportional to the AM depth of modulation,

b) §M-deemphasis and 300 Hz high pass filter

Contrary to the preemphasis circuit the amplitude of low frequen-
cies is increased by 6 dB per octave in the deemphasis circuit,
An active 300 Hz high pass filter eliminates any disturbances

due to the frequencies elevated <300 Hz.

3. Distorsion Meter

The distorsion meter is provided with the demodulation signal on
transmitter measurements or the AF voltmeter signal on receiver
measurements, the output amplitude being maintained constant in an
ALC circuit (same as on AM measurements) employing an optocoupler
and LF rectifier. Due to the selective suppression of the 1 kHz fun-
damental in the following, 3-stage 1 kHz band stop filter (active notch
filter) merely the distorsion and noise components remain which sub-
sequent to range switching and RMS rectification are indicated di-
rectly as distorsion or SINAD ratio, The insertable CCITT filter is
explained in detail in the operating manual (4. 15),

4, AF Voltmeter

The AF voltmeter operates together with the range switches and
operation amplifiers in the usual way, the meter indication com -
prising elements of the distorsion meter such as CCITT filter and
rectifier,

Sensitivity is automatically 20 dB down on receiver measurements
and §M/FM modulation.

5. Digital Frequency Adjustment

The decade stage is introduced to the positions of the decade switches.
On REMOTE CONTROL mode the frequency must be set to 600 MHz
(see operating manual 3. 7).

i i Function Description 209021 F Sheot 2/2
RErHberdee Type: 4020/21/22 Control and Display Unit | Oate 0979
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(see block circuit diagram 102 820 B for total instrument)

The frequency of the ramp generator is dictated by restistors for switching
and vernier adjustment, An operation amplifier the feedback of which is a
function of signal level converts the ramp signal into a low distorsion si-
nusoidal signal, The external output level can be continuously adjusted in

two ranges.

Besides internal modulation also external or simultaneous internal and
external modulation is possible. The external modulation depends on
the level of the external AF generator.

The source impedance of the symmetrical transformer output can be
switched to 6002 or <6 Q.

‘ | Function Description 208025/ 026 F Sheot 1/1
Type: 4020/21/22 Modulation Generator | Dats 0979
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4020 series

Adjustment and Test Procedure
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(See block circuit diagram 102 820 B for total instrument)

The fully integrated counter provides direct drive of the display in con-
ventional Strobe method, for which it requires merely the counting fre-
quency , the reset pulse, the transfer pulse (transfer of the counter status
into the readout store) and the flashing frequency. Its negative feed voltage
is generated by a DC/DC converter from +5 V,

The frequency of the reset transfer pulse and flashing frequency is derived
by frequency deviders from a 250 kHz signal having crystal accuracy and
switching in accordance with the nature of the counting frequency, The
flashing frequency is provided to the counter only when the RF amplitude in
the oscillator stage ("RF-ALC'") is too low or on overflow readout, i,e.
>9999,

The counting frequency is conditioned by various means depending on the
mode of operation:

1. The modulation frequency ey or the input frequency of the voltmeter
is quadrupled by an input amplifier having automatic level control in
2 frequency doublers, Thus attaining a faster counter readout,
(4 times/sec) for 1 Hz resolution,

2. The offset frequency "af (AC)" is presented directly. (Depending on re-
solution, the reset frequency is 10 or 1 Hz,)

3. When establishing transmitter frequencies or indicating synthesizer
frequency > 40 MHz the frequency 40...480 MHz is presented divided
1600 '

by 7 as the counter frequency.

When indicating the synthesizer frequency <40 MHz the frequency
140...180 MHz is de-mixed using a D Flip Flop analogous to de-mixing
1600

in the output stage and in the counter stage also,

237002 F

Shoet 1/1

Function Description
Schlumberger Type: 4020/21/22

Frequency Counter

Dats 0979
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(See block circuit diagram 102 820 B for total instrument) .

1. Type survey

Instrument Type of Frequency Number of sub

ser. number oscillators ranges oscillators
4010} 4020

012801 to 053850 213012 60... 100 MHz 2

140.,, 180 MHz 2
420.,.. 480 MHz 1 (3 subranges)

062801 to...062899 213015 60... 100 MHz 2
140,.. 180 MHz 2
- 420... 480 MH=z 1 (3 subranges)

072801 to 072882 2130 25} 60... 100 MHz” 2
072883 to ... 213 016 140 ... 180 MHz 2
400. ., 480 MHz 1 (2 subranges)

4010A]} 4021
052801 to 062899 213013 40... 200 MHz 9
420... 480 MHz 1 (3 subranges)
072801 to 072882 213023} 40.., 200 MHz 9
072883 to... 213017 400.,, 480 MHz 1 (2 subranges)
4011 4022

062801 teo...062899 213013 see 4010A
and 213014 200.., 420 MHz 11

072801 to,.. 213017 see 4010A / 4021
and 213014 see above

‘ I Function Description 213012 F Shoet 1/3
Schiumberger Type: 4020/21/22 Oscillator Stage Date0979




Oscillators

The frequency of the LC or power circuit can be tuned by at least

22 MHz by means of the varactor diodes, the necessary automatic
phase control voltage from the decade stage controlling the oscil-
lator frequency to the required value, Due to this very slow fre-
quency control the FM modulation - and also the internal interference
modulation - is not eliminated,

By means of additional varactor diodes each oscillator can be fre-
quency modulated by the AF signal "FM(AC)", The adjustable coup-
ling of the FM diode and the APC DC voltage compensates the RF re-
sponse of the FM sensitivity.

The RF signal is provided to the output amplifier through to the buffer
amplifer, harmonic low pass filter and the combination circuitry. To
generate 40 ...60 MHz using a single oscillator circuit a double os-
cillator frequency of 80..,120 MHz is generated and devided at the
output by 2,

The oscillator frequency of the 420...480 MHz oscillator is adjusted
by the switching diodes in 3 sub ranges (420, ..440, 440,..460, 460, ..
480 MHz).

Oscillator Selection

The digital frequency setting commands of the 10 MHz and 100 MHz
decade are (after slightly code modification in the decade stage)
applied to the oscillator selector, this supplying only the corre spon-
ding oscillator with +14 V, The switching diodes too of the RF combi-
nation are then either reversed or forward. '

In the "transmitter frequency measurement" mode no oscillator is
oscillating and the RF combination passes the transmitter signal re-
reived from the output stage to the output amplifier,

I I Function Description 213012 F Sheet 2/3
Type: 4020/21/22 Oscillator Stage Date 0979




4, Output Amplifier

The RF rectifier in the amplifier output controls the constant output
amplitude using the pindiode attenuator pad on the amplifier input,

Theé ALC control voltage exceeds the normal voltage range should
the RF amplitude not be sufficient causing the counter to flash through
the RF-ALC (DC) line.

The output amplifier has 2 RF outputs: for the output stage with fre-
quency response and high level and for the decade stage with higher
frequency response and low level.

Function Description 213012 F Sheet 3/3
5‘3"'””“3”9“’ Type: 4020/21/22 Oscillator Stage Date 0979
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(See block circuit diagram 102 820 B for total instrument)

I+ 0.1 kHz/1kHz decade (final stage)

The oscillator frequency is crystal stabilized by means of a variable
frequency divider and a phase bridge. The BCD requency adjustment
of the 100 Hz and 1kHz decade results in the dividing ratio of 4000, .,
4099, thus permitting digital adjustment of the oscillator frequency
between 12,5 and 12, 8125 MHz increments of 100 x 3. 125 kHz.

2. Vernier offset
The control line ""of Rec(DC)" permits the choice of three functions:

a) Provision of the final decade frequency with and without division
and without offset

b) Establishing the frequency offset with respect to 2 MHz IF. The
IF' of approx. 2 MHz provided by the output stage is compared to
a 2 MHz signal having crystal accuracy in a mixer and frequency
discriminator, the former providing the absolute offset frequency
in the form of "af(AC)" to the counter, The digital frequency dis-
criminator generates TTL pulses on one of the two "+ Af (AC) lines
depending on whether the offset is positive or negative for the
+ display of the counter

c) Generating a frequency with continuously adjustable offset to final
decade frequency.

The 1/5 devided oscillator frequency is provided to the mixer and
frequency discriminator, The reference frequency of approx,

2 MHz at the other mixer input is derived through the frequency
devider and multiplier from the final decade., The mixer and dis-
criminator output signals are used for counter displays (same as
on IF comparison)., These output signals are simultaneously con-
verted into a DC voltage which is a measure for the frequency
offset,

This DC voltage is stabilized by the automatic frequency control
loop to a set point value which is provided through "a f(DC)" from
the potentiometer control.

The 1/8 devided oscillator frequency is then routed to the inter-
mediate decade instead of the final decade frequency.

| \ Function Description 210021 F Shest1/3
Schlumberger Type: 4020/21/22 Decade Stage Date0979




3, 10 kHz /100 kHz decade (intermediate decade)

The APC loop operates as for the final decade, the 1/100 divided
final decade frequency - with or without offset - being included in an
additional mixer in the APC loop of the intermediate decade.

This arrangement permits digital adjustment of the oscillator frequency
between 12.5 and 12, 8125 MHz in increments of 10 000 (with a vernier
offset of + approx. 100 increments).

4, 1/10/100 MHz decade (main control loop)

The RF signal provided by the oscillator stage is devided 1/32 down
stream of the limiting amplifier, This is followed by three 1/2 fre-
quency dividers in parallel each with an output low pass filter. De-
pending on the frequency range only one branch is operative to obtain
a signal free of harmonics for the subsequent mixer,

Independent of the above arrangement a 1/50 frequency divider pro-
vides the 40,..480 signal for counter frequency readout.
1600

The following simplified block circuit diagram is meant to simplify
understanding the mixed frequencies and adjustable frequency divider:

v T e 1 e s ok g -

Ty e 1

S e s e o e A e I -::i_k?';‘.}‘_'br'.',‘**_.-.; e A i T

I Function Description 210021 F Sheet 2/3
Schlumberger Type: 4020/21/22 Decade Stage Date 0979




The output of the intermediate decade is included in the main control loop
by two mixers, each of which is followed by band pass filters to suppress
unwanted mixer products. The division ratio of the subsequent frequency
divider is dictated by the slightly modified digital frequency adjustment of
the 1-, 10- and 100 MHz decade. Indipendent of this the division ratio is
increased by 2 (automatic IF offset) on transmitter measurements using
the control line "TR Rec (DC)".

The output frequency of the divider is roughly controlled by a frequency
control and with crystal accuracy using a phase control: if operation is
still non sync the beat frequency at the output of the digital frequency dis-
criminator (see frequency discriminator in vernier offset stage) provides
control of a counter to cause the counter to count up or down depending on
whether the frequency offset is positive or negative. The DC voltage change
is accordingly subsequent to the digital analogue converter and contirols the
RF oscillator frequency to minimum frequency offset through the APC loop
until the phase bridge operating in parallel is able to take over the remain-
der of the control.

Function Description 210021 F Sheet 3/3
SE“’””‘DE’QE’ Type: 4020/21/22 Decade Stage Dats 0979
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