1 2 3 4 5 6 7 8
Pos Wert Bezeichnung Herstetter | Pos. Wert Bezeichnung Hersteiier
Schiumberger Schiumberger
REF NO VALUE PART. NO. MANUFACT REF. NO VALUE * PARY NO MANUFACT
R4 (100417 802 713 BEY
R4 [100kQ g 1% 802 761 BEY
R20 [10Qg1% 802 713 BEY R4T | 10kege 1% 802 749 BEY
R [ 1kQe17 802 737 BEY R4 | 10 24112 802 M3 BEY
R2 |4,7k0g1d 802 745 BEY
R23 |1,8kQg1% 802 740 BEY RS0 (10941% 802 713 BEY
R2t | 100414 802 713 BEY R51 156kag1d 802 758 BEY
R25 [1,86kee1? 802 740 BEY R52 |[100kQg1% 802 761 BEY
R26 |6,8kheld 802 747 BEY R53 |15kQe12 802 751 BEY
R9% (15kQe1% 802 751 BEY
RSS |66kg1m 802 759 BEY
RS6 [56kasd X 802 758 BEY
R30 |68kQg17 802 747 BEY
R 31 2k g 25% 807 738 BOUR
R32 (100317 802 713 BEY
R33 | 1k 1% 802 737 BEY R60 [ 15kQg1d 802 751 BEY
R34 |4,7k0g1% 802 745 BEY R61 1 15kege1d 802 751 BEY
R35 |1000s25% 807 734 BOU R62 56kQat? 802 758 BEY
R36 |4,7kig1d 802 745 BEY R63 168kQs 1 802 739 BEY
Réh [15kQe1? 802 751 BEY
R65 | 15kR41% 802 751 BEY
R39 [1keel? 802 737 BEY R66 [100s1% 802 713 BEY
R&D (100417 802 713 BEY
R#1 | 100413 802 713 BEY
R42 |10041% 802 713 BEY
R43 1100412 802 713 BEY R70 [10Qs17% 802 713 BEY
Rub 100317 802 713 BEY R71 [ 1092413 802 113 BEY
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R72 110041% 802 T3 BEY
RT3 [10041% 802 M3 BEY [R100 [10kQg1% 802 749 BEY
R101 {1004 1% 802 713 i
R102 1002412 802 73 ey
_ R103 (100417 802 M3 BEY
RT7| 1k £1% 802 731 BEY [R104 (1,5kQ41% 802 739 BEY
R105 1,5ka41% 802 739 BEY
R106 11,5k2417 802 739 BEY
RO (1004112 g3 (Y |R107 |1 kea1d 802 737 BEY
R81 |10Q41% 802 713 BEY R108 [ 82kRg 17 802 760 BEY
R82 |100kQ ¢ 0,25 % 802 861 BEY R109 1108 kR 21 % 802 761 | BEY
R83 [200 040,25 802 836 iBEY |
RSB [100KkQ 4 0,25 % 802 861 BEY PR 10 94112 802 T3 BEY
R85 |2kQg40,25¢ 802 887 BEY
R86 [10k24 0,253 802 849 BEY i ]
R114 100412 802 713 BEY
R115 1100417 802 113 BEY
R0 |2kR 40,25 % 802 887 BEY ‘
R91 [10kR 40,251 - 802 849 BEY R118 102 +11% 802 T3 BEY
R92 [10kQ 40,257 802 849 BEY R19 | Tk 212 802 737 BEY
R93 |10041% 802 13 BEY R 120_ 10031% 802 713 BEY
RO | 100417 802 13 BEY R121 11kQg12 802 737 BEY
R9 [10kQge1d 802 749 BEY
R96 [10kQal1d 802 749 BEY
ROT 13,3k081% 802743 BEY  |R12 {10011 802 713 BEY
1 ] R 125 |10 2412 802 T3 BEY
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1 2 3 4 5 6 7 8
Bezeichnung Bezeichnung

Pos. Wert Schiomberger Herstelier Pos. Wert Schlumberger Hersteller

REF.NO VALUE PART. NO. MANUFACT REF.NO. VALUE PART.NO MANUFACT

R126|100 kR 1 7 802 761 BEY |R158| 15k 212 802 751 BEY

R1271 15kQ 411 802 751 BEY | R159| 2,7k& 217 802 742 BEY

R126[100 24 25% 807 734 BOUR | R160 | 15k £ 0,25 % 802 851 BEY

R129| 15k 1% 802 751 BEY- | R161 (560 Q41% 802 734 BEY

R131] 10 Q4 1% 802 M3 BEY

R132] 10 9418 802 713 BEY | R164| 22 kR4 0,25 % 802 853 BEY
R165| 10 2413 802 713 BEY
R166 {100 Q417 802 725 BEY

R135|100 k2 £ 1 % 802 761 BEY

R136| 1,8k 817 802 740 BEY | R168| 2,2k 1% 802 741 BEY

R137]2,2.k0 81 % 802 741 BEY
R170| 10 @ +1% 802 713 BEY:
RA1M | 6,8kQs1% 802 747 BEY
R172| 10 2 317 802 713 BEY

R 10kps1% 802 749 BEY R173(100 @ +1% 802 725 BEY

R142)2,2k2 413 802 741 BEY R174| 10 2 217 802 M3 BEY
R1T5| 22k 1% 802 753 BEY
R176 1,8 k0 g11% 802 740 BEY
R177] 10 2 1% 802 M3 BEY
R178| 10 2 +1% 802 713 BEY
R180| 100 kQ 4 1% 802 761 BEY
R181 | 1,8kRe1% 802 740 BEY
R182| 120ke e 1% 802 762 BEY
R183| 2,2KkR 318 802 741 BEY
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1 2 3 4 5 6 7 8
Pos. Wert Bezeichnung Hersteiler Pos Wert Bezeichnung Hersteller
Schlumberger Schiumberger
REF. NO. VALUE PART NO, MANUFACT REF. NO. VALUE PART. NO MANUFACT
R1%5| 6,8 ke 217 802 47 BEY
R219 | 1,8k 217 802 740 BEY
R183| 15 k020,257 802 851 BEY
R129| 560 Q417 802 734 BEY [ R226) 100217 802 713 BEY
R190| 10 0417 802 713 BEY | R227T )12 k@ 211 802 750 BEY
R191| 10 2417 802 7113 BEY | R226 | 2,2KkQ 213 802 1 BEY
R192( 100k2 412 802 761 BEY | R229 .27 k@ 217 802 754 BEY
R230 | 10 0417 802 713 BEY
R196 | 6,8Kk0 %1% 802 TA7 BEY | R 237 | 6,8-k2 417 802 47 BEY
R197 |15 k2 1% 802 751 BEY
R198 | 100 2 ¢ 25% 807 734 BOUR | R247 | 1002 217 802 725 BEY
R199 | 15 kQ-&17 802 751 BEY |R248 | 27kQ 312 802 754 BEY
R257T | 2k & 25% 807 738 BeL
R20e | 1,8kQ 217 802 740 BEY
R209 | 12 k2 212 802 750 BEY
St 64 | Ch2 33her151A521 884 500 SIE
T1 | BC 8608 832 285 K
T2 | BC850B 832 284 I
R27 2,2kQ8 1% 802 Tt BEY
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AF detector (VOLTM)

Circuitry on front panel:

Input Bu2l of the AF detector is balanced, but one pole can be led to
chassis ground. The input impedance is 100 kQ and can be reduced to 600 Q.
The following balanced impedance transformer A2 is directly on the input
socket behind the front panel to keep interference minimal. This is
followed by switch D1, which connects either the voltmeter input or the
output signal of the modulation generator to the digitally set preamplifier
A4, This relates the signal to chassis ground and can be varied in gain
between x1, x10 and x100.

Circuitry on AF detector:

Via switch D20 and the main amplifier A200, which can be switched in gain
between x1, x2, x5, x10, x20 and x50, the signal is applied by way of
optionally interconnected filters (external filter, CCITT) to the AF
frequency counter A290, the monitoring amplifier A70, to the oscilloscope
and to RMS converter A332. From here the signal is taken via multiplexer
D140 to the microprocessorized data-acquisition system on the slave
computer for processing. For distortion and SINAD measurement the signal is
additionally applied via the 1-kHz notch filter or the external notch
filter to a second RMS converter A331.

Autoranging is performed by means of the auxiliary peak detector A240/A270.

Ref.No. 209 031 F Sub AF Detector Date

Type 4031 Unit Sheet 1/11
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MOD generator (GEN)

Circuitry on front panel:

The voltage for modulating a transmitter is measured directly on the MOD
GEN socket, ie balanced as the sum of the voltage from modulation generator
A, an optional generator and possibly an external modulation voltage. The
signal is processed, as in the AF detector, by a balanced impedance
transformer Al.

Onwards from the following switch D1, the signal flow via the filters and
RMS detector is identical to that in the AF detector.
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TX signal path

From the IF demodulators the AF signal is applied via signal multiplexer
D20 to the switchable main AF amplifier A200. From there the signal flow
via the filters and RMS detector is identical to that in the AF detector.

Parallel to this there is an impedance transformer that amplifies by a
factor of 5 if required. Depending on the mode of measurement, the signal
is applied AC-coupled or DC-coupled to the clocked, peak-responding
rectifier. This supplies the negative and positive peak values separately
via multiplexer D140 to the data-acquisition system on the slave computer.
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AF filters
a) CCITT filter
The psophometric filter weights an AF signal according to

CCITT standard P 53 and roughly corresponds to the curve of
human hearing.

CCITT frequency response:

d8
+10

-60 /
/
4
-70 7
7/
,
4
4
-80 ’4
//
0z 50Hz 100Hz 300Hz 1kHz 2kHz SkHz
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b) 1-kHz notch filter

For distortion and SINAD measurement the 1-kHz fundamental
is rejected by a notch filter. The residual voltage and the
total voltage are each measured by an RMS detector to form
a ratio. The filter has a width of %5 Hz with attenuation
of > 60 dB.

Frequency response:

|
1N
(=)
|

T T T T T T
100 Hz 200 Hz 500 Hz 1 kHz 2kHz 5kHz 10 kHz
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Oscilloscope

The signal on the SCOPE input is applied either AC-coupled or DC-coupled to
impedance transformer A3.

On the AF detector it is divided according to the different vertical
deflection coefficients (2/4/10/20/40/100/200/400) by the switchable
voltage divider D100 and R100 through R113 and amplified again by A100. The
following multiplexer D101 switches the external signal or the internal
voltage before the RMS converter or the residual distortion signal via an
anti-aliasing filter A101 to the data-acquisition system on the monitor-
control circuit board.

The anti-aliasing filter has a cutoff frequency (-3 dB) of 35 kHz. A DC
voltage is also added that has been set with the POSition potentiometer on
the front panel.

8-MHz converter

The highly stable 10-MHz sinewave signal is first reshaped into a TTL
squarewave by D1 and divided by five in divider D2. The 2 MHz is then mixed
with 10 MHz in an exclusive-OR gate D1. The 8-MHz mixture product is
filtered out by the following bandpass filter and used as the system timing
for all microprocessors. The 8-MHz converter is located on a separate PCB
(361 483) in order to suppress spurious signals.

Ref.No. 209 031 F Sub AF Detector Date

Type 4031 Unit Sheet 10/11

Functional Description
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