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TELETEKNISKA
MATINSTRUMENT

Utgava 3
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Sida 1

Pos Ant Forrddsbeteckning Forradsbendmning Ursprungsbenimning Ureprungsbeteckning
1 | M3743-558011 Radioprovare 558 MT
2 | M3743-558010 .Radioprovare 558 Stabilock Funkgerdte SCHIN-STABILOCK 40118
Messplatz
1 M3743-558109 ..Beskrivning handhav

1 M3743-558119
M1812-127020

Tillbehdr:

4 1 M3437-558149
8 1 M3743-558169
6 1 M3743-558159
7 1 M3743-558189
8 I M3743-558199

. .Beskrivning service
. .Ndtkabel

.Hogeffektddmpare
.Overgéngsbygel
.Overgdngsbygel
.Mdtkabel

.Transportlada

SCHIN-40110
SCHIN-380398
SCHIN-380615

SCHIN-770060
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Typkatalog

TELETEKNISKA
MATINSTRUMENT

Utgava 3

M3743-558011

Sida 2

DATA

Mottagarmdtningar

Frekvensomrade:

Frekvensinstdllning:

Frekvensonoggrannhet:

Frekvensdrift:

Utspdnning:

Impedans:

LF-ngcillator:

Amplitudmodulering:
Frekvensmodulering:
Fasmodulering:
LT 2ltmeter:
Frekvensomrade;
Mdtonoggrannhet:
Distorsionmeter:
Frekvens:
Mdtomrade:
Inspdnning:
Métonoggrannhet:
Egendistorsion:
SINAD-meter:
Frekvens:
Mdtomrade:
Inspanning:
Mdtonoggrannhet
CCITT-filter:
Séndarmdtningar
BE ktmeter:
Frekvensomrade:
Matomrade:

Mdtonoggrannhet:

M Jleringsmeter AM:

Moduleringsfrekvens:

Matomrade:

M&tosdkerhet:

Moduleringsmeter FM:

Frekvensomrade:

Deviation:

Mcduleringsfrekvens:

Matosdkerhet:

Stdrdeviation:

CCITT-filter:

0,01...479,9999 MHz

Digital

1 x 10_7 efter 10 min vid 20°C

1 x 1078/24¢ efter 8 veckor uppv
0,025 uv...19 mV EMK
Direktutgdng 0,5 uV...380 mV EMK
50 ohm

0,3/0, 4/1/2,7/3/4,8 och
04035« 110 kH2Z

0...100 %

0...20 kHz

0...5 rad

J...30 Vv

30 Hz...20 kHz

+ (5% + 1,5 % av fsk) vid 1 kHz

1 kHz £ 1 %
0...20 %
10 mv...30 V

+

< 0,5 %

1 kHz + 1 %
6,12 och 20 dB markeringar
10 mvV...30 V

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

Inkopplingsbart vid deviations- eller LF-mdtning

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

+ (7 % + 0,5 % av fsk) 4...200 MHz. Frekvensgéang <

inom 1,5...480 MHz

30 Hz...10 kHz

0...100 %

+ (5 % + 1,5 % av fsk) vid 1 kHz
(dven fasmodulering 0...5 rad)
20...479,9999 MHz

0...20 kHz

30 Hz...20 kHz

+ (3 % + 1,5 % av fsk) vid 1 kHz
< '9 ‘Bz {(CerTT)

Inkopplingsbart vid deviations- eller LF-mdtning

(12 $ + 1,5 % av fsk) + egendis.

+

3 % inom 1,5..

.480



Typkatalog

YWY rorsvARETS TELETEKNISKA M3743-558011
WY STANDARDISERINGSDELEGATION MATINSTRUMENT

Utgava 3 Sida 3

DATA

Ovrigt
Stromforsdérjning: Nat
220 v. -15...+ 10 %. 50 VA
Yttre batteri
+ 12 V/ca 4,5 A
I drift: + 5...+ 407 C

Dimensioner: 534 x 450 x 460 mm (inkl militdr l4da)

Vikt: 31 kg



SERVICE INSTRUCTIONS
STAGE LOCATIONS

1; 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.

2, 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,

3. 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

Frequency 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



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
Pull two instrument halves apart

@O

©
~—

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 SV 3/8



229 006

DIODE PROBE
St 12
4020 : 213 016
4021/22: 113 017
OSCILLATOR
213 014
OSCILLATOR (type 4022 only)
FIG. 1
210 021

DECADE STAGE

230 025
OUTPUT STAGE
(without cover)

4020 series SV 4/8
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FIG. 6: REMOVING THE CONTROL AND DISPLAY UNIT
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B (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 positive 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:

Sheot 1/2

Function Description 209021 F
SCUCILCEC | Type:  4020/21/22 Control and Display Unit
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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).

E l Function Description 209 021 F Sheot 2/2
Schiumberger Type:  4020/21/22 Control and Display Unit | Date 0979
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Adjustment and Test Procedure
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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 .
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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 fM 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
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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 052850 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 MHz 1 (3 subranges)

072801 to 072882 2130 25} 60... 100 MHz” 2
072883 to ... 213016 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 to...062899 213013 see 4010A
and 213014 200... 420 MHz 11
072801 to... 213017  see 4010A / 4021
and 213014 see above
E i Function Description 213012 F Shoot 1/3
Schlumberger Type: 4020/21/22 Oscillator Stage Date 0979




% 1

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 correspon-
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
S hiumberger 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,

Thé 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,

I i Function Description 213012 F Shest 3/3
Schiumberger Type: 4020/21/22 Oscillator Stage Date 0979
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auf 213 017 S

512 Mz Option
Ersatz fiir Leiterplatten 380 884/360 889

3 {6l

OSCILLATOR SELECTOR

N 4148 { 15x) }Fﬁ ﬁz‘

BCD-0-DECIMAL

Schlumberger o/s

u. Yertriob GerdM

A C deerh. 13.3.77| .
Aoy | Botom | Bemo 1g77 | DO | Mame
oF. | ose | veem O | NME

© Minchen 48

OSCILLATOR
(Si2MHz Option )

213 017 S Bi6
Typ : 4010 A/40N
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$ z CONTROL LINE (FROM OSCILLATOR SELECTORI) g g
) 2 U<, 7V 0SCILLATOR ON & 3
g s § §
————— s ————y —  — _— >, _ . . . .
4 3 b Bu102
Q 14 5 w 3 15
<0 61 76,4, N 4148 N 2Q i
AFC ca. 2 12V o 8 3
- - 2
af E e 3 3 !
____________ R I
DUV et Bt b i b Y e - T T T T T T T T T T e e e e e I I e e iyt 01 1 |
+ 14V ! |t
/
N 2..12v [
ey =
$20KHz i
ca, = 0SC. . 14V= OSC.ON
R Js R184 1y asc.oN 1223 ﬁ]mo f o e ] |
12k 10k 10k 10k 47h 100k 10k 1204
* o * * R274 []
N4NB ca.2Va 80 MHz
& 22k ca 2V= 120MHz
12 , Liso calova 99MHz caZy e ’
BCI82B 1.
47 1 il 4.7y EHZIZJ 1 t
n Win 1
M FM M
[DEVIATION ca 2Va 60 MHz DEVIATIOM ca. 2V 100MHz DEVIATION
AD. - b calOve 79MHz . AD. 23 [2aiove 119MHz R292 ADJ.
Sk o 185 R203 Sk Sk Al 250 1 £204 1263 R264 R201 “agil sk
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(See block circuit diagram 102 820 B for total instrument)

- 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 "af 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 "4 f(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

¢) 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 Sheot1/3
SCh'Umbefgef 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:

Sheet 2/3

Function Description 210021 F
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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 controls 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 Sheot 3/3
SC“'“mbe'ge’ Type: 4020/21/22 Decade Stage Date 0979
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(See block circuit diagram 102 820 B for total instrument)

1, Receiver Measurement

The RF signal arriving from the oscillator stage is routed to the "RF
direct" output through a AM modulator with AL F control and 2 variable
attenuators for adjusting the EMF,

A mixer is included for the frequency range 0...,40 MHz,
1.1 AM Modulator

Here, an auxiliary modulator which provides a signal level sufficient
for satisfactory rectification is amplitude modulated in the usual way
by means of the differential amplifier and feedback through ""AM(AC)".
This ideally modulated signal is then presented to a reference recti-
fier through a voltage attenuator, the former having the same proper-
ties as the EMF rectifier. The signals from the reference rectifier
and the EMF rectifier than are applied to a differential amplifier,
which controls a pin diode attenuator, This results in compensating
non-linearities and temperature effects occurring during rectification
of small RF levels,

The modulator output level is automatically controlled in non-modu-
lated operation also and can be elevated by +6 dB by increasing re-
ference level.

1.2 EMF Adjustment

The EMF level is adjusted by means of a mechanically switchable at-
tenuator pad in 10 dB steps. For fine adjustment the DC voltage
"EMF(DC)" controls a pin diode attenuator pad through a linearizing
network according to the meter indication +2.....-10 dB.

A 16 dB UHF amplifier is inserted when the 2V EMF range is
selected.

1.3 0.....40 MHz Mixer

The fixed LO frequency of the ring mixer 140 MHz is derived directly
from the crystal frequency by means of a frequency multiplier.

The amplitude controlled synthesizer signal of 140,..180 MHz is
switched by a relais at the linear input, the de- mixed product being
routed through a low pass filter and a RF amplifier to compensate the
attenuation caused by the mixer.

E i Function Description 230025 F Sheet1/2
Schlumberger Type: 4020/21/22 Output Stage Date 0979




2.1

Transmitter Measurements

The AM Modulator and the EMF vernier control are adjusted to
maximum level by the control and display unit to enable the subsequent
IF' mixer to fully present the synthesizer frequency. The transmitter
signal for the other mixer input must be previously controlled to a
suitable mixer input level in the input amplifier with its large differ-
ence in level (from 1 mV to 3.5 V). In this automatic level control
circuit the rectifier diode on the amplifier output controls the input
pin diodes, an additional control being provided for higher perform -
ance,

The ALC controlled transmitter signal is routed through the control

line "TR Frequ. (DC)" to the oscillator stage when measuring trans-
mitter frequency. Switching diodes, placed inside of the connecting

cable are also controlled by these means to eliminate cross-talk in

other modes of operation.

The Intermediate Frequency

The mixed product is presented to the FM discriminator through
various band filters and limiting amplifiers. A DC coupled
discriminator outputis led to the front panel socket AUX OUTPUTS,
The active 20kHz low pass filter at the output end supplies the
demodulated signal "FM TR (AC)" through the decade stage to the
meter circuitry. The squelch provided at the output end of the

first limiting amplifier is provided with 2 chain inverters in parallel
having different threshold levels. The chain inverter having the
high sensitive threshold voltage provides a 2 MHz TTL signal even.
at low levelinput for frequency display through the decade stage.
The chain inverter having low threshold sensitivity presents the IF
to the following band pass filter once the level is sufficiently high
toeliminate a noisy erroneous indication of modulation. '

Function Description 230025 F Sheet2 /2
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(See block circuit diagram 102 820 B for total instrument)

An insulated pipe is inserted into the throughput coaxial to achieve a wide

band, low impedance RF decoupling of the low reflection transmitter power
to the rectifier diode. The fast rectification (provided by the AF feedback

to the input capacity) permits demodulation of amplitude modulated signals,
The symetrical design of the amplifier suppresses temperature influences,
The level-dependant negative feedback of the output amplifier compensates
the lack of linearity of the rectifier diode under small RF level conditions,

229006 F
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(see block circuit diagram 102 820 B for total instrument)

Due to the oscillator frequency, changing as a function of tempe-
rature the complete oscillator including the buffer amplifier
and the temperature control circuit has to be accommodated in

an oven ensuring constant temperature. Especially the crystal
must be located thermally as close as possible to the heating
transistor T 1 since this is the component most sensitive to
temperatures in all the circuitry. The temperature resistances
between the heater, sensor, outer wall,and the crystal must be
calibrated so that a more or less balanced heat link results as
far as this is possible with the relatively high thermal resis-

tance of the crystal.

The NTC resistor R 1 is part of a resistance bridge upstream of

a differential amplifier A 1 through which the heating current is
controlled through T 1. The heating current is instantly corrected
for even a slight change of temperature of R 1 in 360 770 to
retrieve the balance of the resistance bridge. T 5 serves to
limit the current when heating up (approx. 0.85 A). T 4 disables
the heating current should no supply-voltage be applied to A 1.

T 1 would otherwise draw full current up to thermal death of the
circuit.

The output signal of the oscillator is buffered through D 1 so
that A changeof-load at both. By 3 and Bu 2 influences the oscilla-
tor frequency by <:10-9. A back-acting location of phase at the
oscillator due to external influences alters the oscillator
frequency in inverse proportion to the operationél Q of

the oscillator.
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Coarse tuning (to a few tenths of a Hertz) is carried out by
means of trimmer C 12, fine tuning (to a few hundredths of a
Hertz) involving a change of varactor voltage (Gl 1) is achieved
by means of R 1 in 360 767. A change in frequency due to aging
can be corrected up to 10 Hz using R 1. If optimum frequency stability
is needed, it is recommended never to switch off the oscillator,

since renewed aging always occurs every time operation is
interrupted, all the more so, the longer the crystal is out of cir-
cuit. 1In addition, shock and impact are to be avoided. The oscil-
lator can be referenced to an external frequency through Bu 2
as long as this is not more than approx. 7 Hz off the 6scillaéor :

frequency. In this case, the oscillator crystal acts as a
filter.
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(See block circuit diagram 102 820 B for total instrument)

On AC power supply 4 primary windings of the mains transformer are
connected to a voltage selector switch in accordance with the incoming
mains v oltage. The secondary voltages are rectified and stabilized by
conventional means, current limiting being of the ''fold back'' type with
heavily reduced maximum current under short circuit conditions, The
unstabilized +8 V voltage serves to supply the external channel selector,
The fusible wiresafeguard is located in the decade stage.

On external 12 V battery operation the battery voltage is made use of
through a buffer diode directly as the upper voltage of the +5 V control
circuit, For the +14 V control circuit the battery voltage is first of all
elevated accordingly by means of a DC/DC concerter. A resonant chopper
circuit permits conversion of the battery voltage, An additional protective
circuit ensures that the chopper transistors are not ruined by short
circuit or non-oscillatory conditions,

E I Function Description 204022 F Sheot 1/1
Schlumberger Type: 4020/21/22 Power Supply Date 0979
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