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ZH 0033, Interconnecting Circuit

0037 Interconnecting Circuit
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0035, Sensitivity Control

0040  Push button Circuit
ZH 0036  Averaging Time Circuit
ZH 0038, Interconnecting Circuit

0039  Interconnecting Circuit
ZI 0008 Fixed Oscillator
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ZK 0003 Lin/Log Converter and AFC
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Service Instruction 2010

Introduction

The Heterodyne Analyzer Type 2010 is a constant bandwidth narrow bandwidth analyzer covering the frequency range 2 Hz to 200 kHz in three logarithmic or linear
ranges with bandwidths selectable from 3.16 to 1000 Hz. The analyzer also contains a beat frequency oscillator (BFO), the frequency of which is synchronized with
the tuning frequency of the analyzer. The entire filter section can be switched out of the circuit thus allowing the instrument to be used as a voltmeter and wideband
amplifier as well as allowing external filters to be connected. The tuned-in frequency can be read off the large main frequency scale (lin and log calibration) and on a
6 digit Nixie display.

Trouble Shooting:

Confirmation of trouble.

Improper control settings may, at times, give indications of trouble.

Therefore, if trouble is encountered in the Heterodyne Analyzer Type 2010, be sure that it is not caused by improper front or rear panel control settings.

Check the 2010 according to the Checking Procedure given in the next chapter.

I1f some sort of trouble occurs with this instrument then first check the D.C. working voltages from the Power Supply.

Then use the Checking Procedure with Block Diagram in order to localize a trouble to be in one certain circuit.

When a fault has been found and remedied the voltages and adjustments which are influenced by the remedy must be rechecked and the Checking Procedure can be
used again to tell if all basic functions of the instrument are fulfilled.

The tolerance stated in the instructions can only be used as a guide for adjustment and control, but any deviations must not be corrected without being sure that the
tolerances of the instrument used for making the adjustment are so small as to have no influence on the measurements.

The instruction in this Manual are given purely as a guide to the service of equipment. Some faults, as f.inst. small deviations in tolerances requires for their correction
special control equipment and extensive experience, and in these cases it is necessary to send the instrument to the factory.
Spare Parts:

Please state type and serial number of apparatus when spare parts are ordered.

3.79 0-2
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Principle of the Heterodyne Analyzer Type 2010

Technical Description

2010.1

Band-pass RMS
Input Ampl.  L.P. Filter =~ Modulator  Filter Output Ampl.  Rectifier
Meter
Input Y
o— > — — — ~~ > —— —@
K
Ve :
o Output
B
Fig.1.1. fy
The signal to be analyzed (frequency = f, amplitude = Vi) enters the
analyzer at the input and is fed to the low-pass filter via the input attenuator
and amplifier. The signal then passes through the low-pass filter and is fed to
the modulator. In the modulator the input signal is mixed with the signal Amplifier Section
from the V.C.0.= f,. The signal f, is rejected in the modulator and the
output from the modulator consists only of the signals fg, f, +fgand f, —f.. | |
This signal is filtered in the band-pass filter with the centre frequency = s I |
and the bandwidth B, and thus B is the bandwidth of the analyzer. When f,is | o |
varied maximum deflection on the meter is obtained for f, + fy=f, and the |in |
deflection is controlled by the amplitude Vs | |
| |
The reason for the low-pass filter at the input is to avoid signals with a | Rec outI
frequency f = f, or fg — f, = f, which will pass right through the band-pass | ’ l
filter. | Selector f
| |
(e i S |
The Heterodyne Analyzer Type 2010 can basicly be divided into three Main . __ s _+_ #_ =
Sections: : : : I
1. The Measuring Amplifier Section. | | {
| ‘—Hl | Slave Filter Sec.
2. Internal Signal Section. | || |
| I ! t
3. The Slave Filter Section. | [ " BFg ou
Internal Signal ~ Slave Filter
Sec. Sec.
Measuring Amplifier Section
Figure 1.2 shows a simplified Block Diagram of the Measuring Amplifier in
the 2010.
Ext. Filter Ext. Filter
Input RMS
“Direct” Input Att. Input Ampl. & L.P. Filter Output Att. Output Ampl.| Detector gec.
utput
°° L 8 [} o
o-H >R S H-H >
o o
o——T =
""Preamp.”’ Selector
A Overload Circuit \
Indicator Lin, 1/VB
ABCD
@ YA
1000 Hz Slave Filter Overload Lin/Log
Ref. Section Indicator Converter

Fig. 1.2

The signal to be measured enters the Measuring Amplifier at the input
(either "Direct”” og ""Preamp.”’). The signal is then fed to the input attenua-
tor and amplifier . An overload detection circuit is placed immediately after
the input amplifier.

A reference oscillator is built into the 2010 for calibration purposes. The
oscillator produces a stabilized sinusoidal voltage of 50 mV at 1000 Hz. The
signal is selected by the push-button REF and enters the amplifier right at
the input terminal. After the input amplifier the signal is fed to either the
Slave Filter Section of if desired direct to the Linear and A, B, C, D Weighting
Network.
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Meter

An External Filter may be connected between the input and output ampli-
fier.

The input to the output amplifier is taken via the output attenuator from
either the output of the weighting networks, Lin or from a 30kHz or
750 Hz band-pass filter in the Slave Filter Section. An overload detection
circuit is placed immediately after the output amplifier. From the output
amplifier the signal is fed to the RMS detector circuit and from there to the
indicating meter. The output signal is also available on the Recorder Output
either direct from the output amplifier as an AC voltage or from the RMS
detector circuit, giving a linear or logarithmic DC signal

1-1



Internal Signal Section

Figure 1.3 shows a simplified Block Diagram of the Internal Signal Section.

Freq. Converter
for FilterOsc.

Crystal Osc.
960 kHz

—» 1

@ > - )
}——D fo
— f3
120kHz|f, fs5

12kHz|

1.23 MHz to the 2"9 Mixer in the Slave Filter Section and the V.C.O.
30.75 kHz to the 379 Mixer in the Slave Filter Section

1.2 MHz to Compressor Circuit

1.08 MHz for the VCO frequency converter

To the 15t Mixer in the Slave Filter Section

Fixed Freq.for >
2020 Freqg.Counter . ” sel
req. Range Selector
1Sec. X0 fo 1.2MHz fo
Var. Freq. X041
for 2020 oTsd \ % ‘ y
Counting Time
Increase 4\ Low -pass filter and
Lin.-Log. 1.Freq.Converter I Freq.Converter Compressor B.F.0.Output
Converter for Var.Osc. for var. Osc. Circuit Amplifier
In
o > B.F.0. Output
Freq. Control Voltage > > > ® > > o
G 2 1.0-1.2MHz 1.18MHz 1,198 MHz fo fop
Out i -1.2MHz -1.2 MHz =
B
{ ' i Modulator
f
1 1.23MHz :3 1.08 MHz Compressor Input

The internal signal section provides the necessary signals at correct fre-
quencies which are needed for the various circuits of the instrument.

In order to obtain maximum frequency stability the section is based on a
crystal parallel resonance type oscillator which generates a signal of 960 kHz.

The 960 kHz signal is fed to a frequency converter which produces the

following frequency outputs:
fo = 1.20 MHz for the compressor circuit (B.F.0.) and an external output.

f; = 1.23 MHz for the 2nd mixer in the slave filter section and the V.C.O.
stabilization circuit.

f, =30.75kHz for the 3rd mixer in the slave filter section.
fy = 1.08 MHz for the V.C.O. frequency converter.

f4 =120 kHz for the frequency counter and the fixed frequency output
for the 2020.

fg =12kHz for the frequency counter.

The Slave Filter Section

The variable oscillator is a voltage controlled oscillator (V.C.0.). The con-
trolling DC voltage is supplied either from a potentiometer connected to the
shaft in the centre of the main frequency scale or from an external source for
remote control of the frequency sweep. The DC signal is either fed directly to
the oscillator circuit giving a linear sweep or via a linear/logarithmic converter
resulting in a logarithmic sweep.

In order to provide a good resolution and low frequency stability the
output signal from the V.C.O. which covers the range from 1.2 MHz to
1 MHz (output range 0 to 200 kHz) is fed to two converters which each
decreases the range by one decade. The first converter having a range of
1.2 MHz to 1.18 MHz (output range O to 20 kHz) and the second having a
range of 1.2 Mhz to 1.198 MHz (output range of 0 to 2 kHz). In this way the
same relative frequency stability is obtained in all three ranges.

The signal f, = 1.2 MHz is passed through a variable gain amplifier. The
gain is controlled by a DC voltage coming from the compressor amplifier and
rectifier circuit. From the output of the variable gain amplifier the 1.2 MHz
signal is fed to the B.F.O. modulator. The 1.2 MHz signal is here mixed with
the signal f, from the V.C.O.

The resulting frequency f, — f, = f|_¢ is passed through a low pass filter
and to the B.F.O. output amplifier.

The B.F.O. signal is available on the B.F.O. output socket and can also be
indicated on the meter for the measuring amplifier. The frequency generated
by the V.C.O. is displayed on the built in six digit Nixie display and also
indicated by the frequency scale pointer and the scale range selector.

316 and 1000 Hz Bandwidth

Figure 1.4 shows a simplified Block Diagram of the Slave Filter Section. >

Band-pass Band-pass Band-pass

1. Mixer filter 2.Mixer filter 3. Mixer filter

fs Vfs e Vi

® > % > ® - % T ® - ~ »—oe—0—3—0to Output Amplifier
from Input

el ~ - A : Y

fo,= 1.2MHz foy= 30kHz foy= 750 Hz
B, 10 kHz B = 316 or B3= 100, 31.6,

1000 Hz 10, 3.6 Hz

fv=10-1.2MHz f1=1.23MHz

To obtain the wide frequency range of the Heterodyne Analyzer (2 Hz —
200 kHz) the centre frequency of the first band-pass filter f01 must be fairly
high fo1 = 1.2 MHz.

The bandwidths from 3.16 Hz to 1000 Hz can not be obtained in one
1.2 MHz band-pass filter. To obtain the bandwidth’s 3.16 Hz, 10 Hz, 31.6 Hz,
100 Hz, 316 Hz and 1000 Hz three intermediate-frequency stages (I.F.5) with
the following centre frequencies are used.

foq = 1.2 MHz

fop = 30 kHz where the bandwidths 316 and 1000 Hz are obtained.

foz = 750 Hz and the bandwidths 100, 31.6, 10, 3.16 Hz are obtained in
this stage.

If the input signal f + the frequency from the V.C.O. f,, (output from the 1st
mixer) = f = 1.2 MHz + Af the signal will pass through the first band-pass

filter if AAf = < approx. 4 kHz.

B1
2

The 1.2 MHz + Af is fed to the second mixer stage and mixed with the
signal f; = 1.23 MHz. The output signal 1.23 MHz — (1.2 MHz + Af) =

1-2

fa=30.75 kHz
from the Weighting Networks

30 kHé— /f will pass through the second band-pass filter fop = 30 kHz if
Ag <%= 158 or 500 Hz.

If the output signal from the 30 kHz band-pass filter is fed to the output
section and the meter a signal can be analyzed with a bandwidth of either
316 Hz or 1000 Hz.

If narrower bandwidths are desired the output signal from the 30 kHz
band-pass filter (30 kHz — Af) is fed to the third mixer stage and is mixed
with the signal f, = 30.75 kHz.

The output signal 30.75 kHz — (30 kHz — Af) = B750 Hz + Af will pass
through the third band-passfilter f, = 750 Hz if Af <3 B to be 100, 31.6,
10, 3.16 Hz respectively. 2

If the output signal from the 750 Hz band-pass filter is fed to the output
amplifier and the meter, signals can be analyzed with the bandwidths men-
tioned above.

A further detailed explanation of the different stages will follow.
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The Measuring Amplifier

The signal chosen by the input selector is applied to the input amplifier via
the input attenuator.

The input attenuator is divided into three sections with an amplifier be-
tween the 2nd and the 3rd section. The 1st and 2nd section are located on
the P.C. board ZE 0037 together with the variable gain amplifier and the
1 kHz ref. oscillator.

The 3rd section of the attenuator is located on the P.C. board ZE 0038

together with a 17 dB fixed gain amplifier, a 200 kHz L.P. filter and the
overload circuit.

The Variable Gain Amplifier (ZE 0037)

The signal enters the amplifier via the source follower V 1 and is then
amplified in the two differential stages V 3, V 4 and V 5, V 6. The gain can
be varied from 3—23 dB by the gain control potentiometer and the sensitivity
potentiometers located on the front panel.

1000 Hz Ref. Oscillator

The 1000 Hz ref. oscillator is also located on the ZE 0037. The oscillator
is of the L-C type with a positive feedback to a center tap on the coil.

A 6.8 V zener diode Q 3 keeps the amplitude constant. The frequency is
adjustable by the iron-core in the coil and the output voltage can be adjusted
by P 1.

The oscillator is activated by the push-button marked 50 mV REF on
the front panel.

3rd Attenuator Sec. and the 17 dB Amplifier (ZE 0038)

From the output of the variable gain amplifier the signal is applied to the
3rd attenuator section and from there to the 17 dB fixed gain amplifier. The
attenuator and the amplifier are both located on the ZE 0038. The signal is
applied to the amplifier via the source follower V 51 and amplified in the two
differential stages V 52, V 53 and V 54, V 55.

Via the emitter follower V 56 the signal is fed to the phase splitter V 70,
to the “Ext. Filter In" socket and to the 200 kHz lowpass filter.

The Overload Indicator Circuit

From the phase splitter V 70 the signal is applied to a full wave rectifier
~Q70-Q 73. The rectifier circuit is followed by a monostable multivibrator
(V71 and V 72). V71 will normally be in the on position. If the negative
voltage across R 75 exceeds the bias on the emitter of V 71 the multivibrator
will switch over and the neon lamp will light up. Is the overload of short
durations the lamp will be on for approx. 0.5 sec. The delay is controlled by
C73and R 83.

With a constant high overload the lamp will be on continuously. A con-
stant overload just on the limit will cause the lamp to flicker. V 73 can
activate a relay S 16 located on the ZK 0004. The sensitivity of the overload
circuit can be adjusted by P 51.

When the 2010 is used as a measuring amplifier the signal from the output

of the 200 kHz LP filter on the ZE 0038 is selected by the selector circuit
ZS 0173 and passed on to the output amplifier.

The Selector Circuit ZS 0173

The selector circuit feeds the output section with one of the following
four signals.

1. The signal from the output of the 200 kHz LP filter (ZE 0038)

2. The filtered signal from the 30 kHz BP filter (ZS 0175)

3. The filtered signal from the 750 Hz BP filter (ZS 0177)

4. The Ext. Filter.

The signal can be applied either directly or via the ABCD and Ext. filter or
via the selective section to the output section. In the selective mode the signal
can also be applied to the output section via the bandwidth compensation
attenuator (BWC).

2-72

2010.1 Technical Description

When the push button marked FREQUENCY RESP. LINEAR is pushed in
the relay S 6 on the ZS 0173 is activated. The signal passes then directly and
unweighted through the ZS 0173 to the input of the output amplifier
ZE 0039.

Output Attenuator and Amplifier ZE 0039

The output amplifier is divided into four sections. Two 20 dB amplifiers,
one 30 dB amplifier and one 10 dB amplifier which also inverts the signal.

The output attenuator is divided into three sections, controlled by the
switch "“Output Section Att.”. The first attenuator section is placed right at
the input. The second section between 1st and 2nd 20 dB amplifier, and the
third section after the second 20 dB amplifier. The signal is then fed to the
30 dB amplifier. From the output of the 30 dB amplifier the signal is applied
to one side of the bridge rectifier in the overload circuit, to the input of the
10 dB amplifier and to the output Ill (pin V). The output from the 10 dB
amplifier is applied to the other side of the bridge rectifier in the overload
circuit and to the outputs | and Il (pin R and U).

Output Il is fed to the switch O 15 ANALYZER (ZH 0037) and also
together with output Il to the AFC circuit ZK 0003.

The output | is also fed to the O 15 and from there to the 0 3 READ
OUT SELECTOR

The 1st 20 dB Amplifier

The first 20 dB amplifier consists of a F.E.T. differential input stage V 301
and an output stage V 302. The feedback is controlled by R 311 and R 308.
C 314 coarse a drop in the gain of approx. 0.2 dB at 200 kHz. By P 301 the
amplifier is adjusted for symmetrically clipping on the output.

The 2nd 20 dB Amplifier

The second 20 dB amplifier is identically to the first amplifier and consists
of the transistors V 303 and V 304. The feedback resistors are R 320 and
R 317.

The 30 dB Amplifier

The 30 dB amplifier consists of a F.E.T. differential input stage V 305 and
two amplifier stages V 306 and V 307. The collector resistor for the output
transistor V 307 is divided into two and connected to +20 V and +80 V
respectively. The feedback is controlled by the resistors R 330 and R 328.
C 316 causes an increase in the gain at 2 Hz. C 306 will decrease the open
loop gain at high frequencies.

The 10 dB Amplifier

The 10 dB amplifier consists of an amplifier stage V 308 and a class B
output stage V 309 and V 310. The feedback is controlled by R 335 and
R 333. R 335 and R 334 controls the DC level on the output.

The Overload Circuit

The overload circuit for the output amplifier is identically to the circuit
described in the section for the ZE 0038.

From the output amplifier ZE 0039 the signal is applied to the RMS
rectifier circuit ZL 0015 and ZL 0016 and from there to the meter.



Technical Description 2010.1

Meter Circuit ZL 0015 and ZL 0016

From the output Il on the ZE 0039 the signal is applied to the meter
circuit via the push button marked ANALYZER (Part of the switch O 15).

The switch O 15 is located on the P.C. board ZH 0037 which also is the
interconnection board for the output section. O 15 consists of 6 push buttons
marked from the left to the right as follows.

AFC — LIN FREQ. RESP. — SEL. FREQ. RESP. — BANDWIDTH COMP. —
ANALYZER — BFO

With ANALYZER in the inner position the signal from the output Il of
ZE 0039 is fed to the meter circuit.

With ANALYZER in the outer position the output signal from the BFO is
fed to the meter circuit.

With BFO in the inner position the + 190 V for the indicator lamps in the
meter is disconnected.

The meter circuit consists basicly of a RMS detector and a Lin/Log conver-
ter. The meter circuit is located on the P.C. boards ZL 0015, ZL 0016,
ZH 0036 and ZK 0003.

The ""Recorder output” can be AC or DC dependent of the setting of the
switch O 3 READ OUT SELECTOR . The DC output will follow the meter
function to an ordinary linear mode or a logarithmic mode chosen by the O 3.

The wide dynamic range of the RMS circuit is achieved by means of an AC
attenuator on the input of the signal rectifier and a DC attenuator on the
output of the rectifier.

RMS
AC Att.  Rectifier  DC Att.
~2048 0B
AC Input ﬁ_ _23';;_ DC Output

On low input levels there is a low attenuation before the signal rectifier
and a high attenuation of the DC voltage.

On high input levels the AC attenuator is 20 dB more and the DC attenu-
ation 20 dB less than on low input levels.

At the cross-over level an electronic switch circuit sets the attenuators to
the correct positions.

before switching 0.56 V 12.5mV 125 mV 63 mV 63 mV 63 mV 0.25V
after switching (0.56 V) (125 mV) (1.25V) (630 mV) (630 mV) (63 mV) (0.25 V)
10 V from “"Output” AC Attenuator AC Ampl. RMS Detector DC Ampl DC Attenuator DC Ampl.
socket ~ FSD 225V 113V 45V
INPUL O —bl V o Output
34 d
Integrator
14 dB I capacitor
0dB
-20dB
Charge Ref. Volt. DC Ampl. [ V
(630 mV) N\ Control voltage
%H for aut. attenuator
113 mV E N\

One shot

[

63 mV

= [

Comparator

(113mV) éh =]
<+

Comparator

Ref. Voltage

Flip-Flop

J
"L

With 10 V AC input to the RMS circuit the AC attenuator has chosen the
low output (225 mV) which is applied through a 20 dB symmetric amplifier
to the signal rectifier. To the rectifier output (1130 mV) is connected an
integrator and a 0 dB DC amplifier in an oven the output of which is led to
the DC attenuator. This attenuator is in the high output position and the DC
output amplifier will have 1130 mV on the input and 4.5 V on the output. In
this position the comparator reference is 63 mV and the comparator output is
negative. A negative input to the flip-flop gives the output situations indi-
cated, and these situations set the attenuators, the comp. ref. and the charge
ref.

When the 10 V AC input signal is decreased the output voltage from the
DC attenuator will decrease as well and when this voltage is approx. 63 mV
the comparator will cause a change of the flip-flop situation and the attenu-

ators will make a level change as shown on the block diagram above. At the
same time the comp. ref. will change to 113 mV. Thus the level change when
decreasing will happen at 63 mV, but when increasing it will happen at
113 mV. When a level change is made the charge of the capacitors in the
integrator must change value by a factor of 10, this must be done very fast to
avoid unstability of the deflection. The charge ref. is controlled from the
flip-flop and when the level is changed from f.inst. 63 mV to 630 mV on the
integrator the charge ref. will change from 113 mV to 630 mV. Each level
change gives a signal to a one shot multivibrator and this opens the charging
gate. Thus 630 mV will be applied to the capacitors in the integrator while
the gate is open. The pulse duration of the one shot multivibrator is control-
led by the "Average Time" switch and so the charging time always cor-
responds to the value of the capacitors in the integrator.
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Simplified “Ideal Diode” circuit.

2010.1 Technical Description

The RMS detector consists of five ideal diodes.

The principle of one diode is shown on the sketch above. When the input
base is more positive than the feedback base the output transistor will apply a
positive current to R . The voltage across R will be exactly the same as the
input voltage because of a 100% feedback. A negative input will cause an
open circuit output transistor and the voltage across R will be 0 V.

In the practical circuit there are two F.E.T.’s and two emitter followers
connected as shown.

The advantage of this circuit compared to an ordinary diode is that this
does not load the signal source at all, and any positive input voltage from a
few mV to 10 V will generate an output signal of exactly the same value, i.e.
a very linear diode.

Simplified Diagram of the Integrator on the ZL 0015

0dB
DC Amp.
in Oven

from Rectifier
[

to DC Att. &°0utput Amp.

V1436 V1437

T1T

C1um

V14099

ViL41 V1442

P -

VILI3 7 VLI

o -10V

0% '[J‘j o

0 -20V

o

ov ov

+24V

Averaging Time Selector

From the signal rectifier a positive current is applied to the integrator
which is formed by a number of capacitors in parallel. A smaller or larger
number of capacitors will be connected dependent on the position of the
AVERAGE TIME Selector.

As shown on the simplified diagram above F.E.T.'s are used as gates to
connect the capacitors across the output from the rectifier. All F.E.T.’s ex-
cept one will be shortcircuited at any time and if V 1437 is the one which is
opencircuit the C 1411 and C 1412 will be acting as integrating capacitors. At
the same time the capacitors C 1413 — C 1418 will have the same voltage due
to R 1421 and when selecting another average time there will not be any
change in the deflection at all.

5.72

The actual gate functions is as follows: All the drains and sources of the
F.E.T.’s will always be OV or positive. The emitter of the switch driver
transistors is connected to a fixed —10 V. (The centerpoint of the voltage
divider R 1425 and R 1426.) A + 24V is supplied to the switch driver selec-
ted by the AVERAGE TIME selector. All other switch drivers will have
oV in.



Technical Description 2010.1

from ©
"’Averaging Time"

to one shot
Multivibrator -

- —-20V —-10V

from Rectifier

0dB Amp. R 1421

R, = 1.5MQ, R, = 33M, R, = R, = 220k, Ry = 100 k

The simplified diagram above shows one section of the Integrator

The + 24 V applied will give a voltage drop across R, and the voltage in ®
will be approx. 0.2 V. This will coarse the F.E.T. marked X to conduct and
the resistor R is connected to ground. Due to the voltage divider Ry, and R,
the voltage in ® will be less negative than the emitter of the transistor T and
the transistor will conduct. There is now —10 V on the collector, which is
connected to the gate of the F.E.T., and the F.E.T. will be open circuited.

If there is 0 V in the —20 V will be divided by R, = R, and R, and there
will be —10 V at @®. The voltage in ® will now be more negative than —10 V

The Lin/Log converter utilizes the fact that the relationship between col-
lector current and emitter-base voltage of a transistor is logarithmic for cur-
rents in the range of 1 nA to 1 mA.

The operational amplifier V 485 gives a logarithmic output voltage for a
linear current because V 486a ia used as a logarithmic feedback element. A
feedback applied to the emitter causes the collector current to be equal to the
input current through R 486. The linear feedback current through V 486a
forces the base emitter voltage and thus the output voltage of V 485 to have a
logarithmic function.

and T will not conduct. There will now be the same voltage on the gate,
source and drain of the F.E.T. which then will be shortcircuited.

The F.E.T.'s V 1422 — 1428 shown on the original diagram do not in-

fluence the integrator but connect different resistor values giving the time
constant for the one shot multivibrator which opens the charging gate.

P 486

V487

V 486b is a temperature and level compensation for V 486a both being in
the same housing.

V 487 inverts the output signal to have the same polarity as the input and
amplifies the signal to the desired scale factor, which is 90 mV per dB. :

From the 12dB output amplifier located on the ZL 0016 the lin. DC
output signal is fed to READ OUT SELECTOR O 3, and to the input of the
Lin./Log. converter. From READ OUT SELECTOR the lin. or the log. DC
voltage is connected to the meter and to the "“Recorder’ socket.
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The Internal Signal Section

To perform different functions in the 2010 Heterodyne Analyzer a
number of signals with specific frequencies are needed.

The internal signal section supplies these signals at the correct frequency
and the correct level.

The internal signal section consists of a fixed oscillator section and a

variable oscillator section each followed by a number of frequency dividers
and converters.

Crystal Controlled Oscillator and Frequency Dividers ZI 0008

The oscillator is a crystal controlled parallel resonance type. The fre-
quency is 960 kHz. Fine adjustment of the frequency can be done by C 622.
The Q for the crystals can vary and by P 602 the signal amplitude on the
collector of V 605 can be adjusted.

The output is approx. 1 V p-p and is via an emitter follower V 609 fed to
the frequency dividers.

The input to the frequency divider consists of a trigger circuit V 601 giving
a square wave signal on the collector of V 601. The signal from V 601 is fed
to a divider 1: 4 V 607.

The fifth harmonic of the resulting 240 kHz sg.wave signal is extracted in
the 1.2 MHz bandpass filter. The 240 kHz signal is fed to a divider 1: 2
V 606. The resulting 120 kHz signal is passed through a 120 kHz L.P. filter to
an output. To obtain the 12 kHz for the counter circuit the 120 kHz signal is
divided by 10.

The ninth harmonic of the 120 kHz signal is extracted in the 1.08 MHz
bandpass filter.

The 1.08 MHz filter is a 3 pole filter where L 601 and L 602 is critically
coupled. The third section consists of L 603 and C 611.

To avoid loading the filter the signal is taken out via an emitter follower
V 603.

1

270kHz
B.P filter

Pin 4-5-8 is short circuited
Fig.1.20
The Modulator

The modulator V 651 is an integrated circuit. Fig.1.20 shows a simplified
schematic of the modulator and the pin connections on the I.C. The 270 kHz
signal is applied to the base of a balanced amplifier Tq and T, pin 1 and 7.
The 960 kHz is applied to pin 3 and via T3 to the emitter of T1 and T5. The
output is taken from pin 10 and 11.

5.72

Bottom view

2010.1 Technical Description

The Frequency Converter ZM 0010

The 1.08 MHz signal is fed to a divider 1: 4 via a trigger circuit V 660.

The resulting frequency (270 kHz) is passed through a 270 kHz bandpass
filter to a modulator V 651. The 270 kHz signal is modulated with the
960 kHz signal from the fixed oscillator. The sum of the frequencies (960 +
270) kHz is extracted in the 1.23 MHz bandpass filter. The filtered signal is
fed to a square wave generator V 652 and V 653 and to an emitter follower
V 654.

A 1.23 MHz sq.wave signal is available on the emitter of V 654. The
1.23 MHz signal is fed to a divider 1: 40 via the trigger circuit V 650. The
resulting frequency 30.75 kHz is fed to a trigger circuit V 651 and V 658 and
a sq.wave with an amplitude of 16 V is available on the collectors of V 657
and V 658.
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Square -Wave Low-Pass Square -Wave Servo Ampl. vco
Gen. Modulator  Filter fH=30-230kHz Gen. /i (:mwert!r_‘| 35v0 Vsd
P Ao v
gt ® L . > LU v
fy fy ==c
330 kHz
1\ : Reoz[l]fn, i
1.23MHz -1.35v
+190V R803¢
oro . toZH 0034
Ref. \
Frequency ’ ltog
Increment +15.4V -1.35v -15.4V
P1204
ZH0034
+15.4V
P1551 Thites
135V Voltage follower Converter
- Ext Voltage ov +20V -2V
Manual Frequency Scale e Power Supply for VCO
° . x1 x0.1
En.Mech..@. Ext. Voltage Vin “@“ log
x01 x10
The Voltage Controlled Oscillator. VCO The Frequency/Current Converter ZZ 0014

The control voltage Vg for the VCO is normally supplied from P 1551
which is the main tuning potentiometer for the frequency. Vg is via the
voltage follower applied to the Lin/Log selector. In pos. “Lin’’ the output of
the voltage follower is fed to the servo amplifier and the input of the Lin/Log
converter is connected to 0 V.

The current ljoq from the Lin/Log converter applied to the servo ampli-
fier will in pos. “Lin"" have a fixed value of approx. 1 pA. In pos. "’Log.” Vg is
applied to the Lin/Log converter via the voltage follower and the output
current ljoq will be proportional to the exponential value of V. In pos.
"Log” the input of the servo amplifier is connected to 0 V via the resistors

R 802 and R 803. 4 Vq
/ - .
The output of the servo amplifier Vsq is applied to the VCO and the ; Yo +V@2 £ -T=R-Cq
generated frequency is controlled by the voltage Vgq. VA )/

ment”’. A small voltage Vq = Iy x R 810 is added to Vg and the position of
P 1204 is indicated by lamps on the front panel (ZH 0034).

Fine adjustment of the frequency is done by P 1204 ‘‘Frequency Incre- v / /
(]

Vo-V
When the push button “BFO Ref” is activated a reference circuit will 9 D1
change the fy to 40 kHz independent of V.

The function of the frequency/current converter is to give a currerit I¢
proportional to the frequency.fy. The converter consists of a square wave
generator for fyy and the f/I converter itself.

Oscillator and Modulator Z1 0009

The oscillator consists of a parallel resonance circuit Q 961 (VDC = voltage

dependent capacitor) //L 981 and the amplifier stage V 961. When Vs is high the Diode Dy will conduct due to a smafl bias current

through the resistor R. The voltage in the point A will then be V, + Vp2.

The two diodes Q 964 and Q 965 keep the amplitude constant indepen-
dent of the frequency. The output is taken from the emitter of V 961 and fed
to a 26 dB amplifier V 962, V 963. From the output of the amplifier the
signal is fed to an emitter follower V 964 and to a class B output stage V 965,
V 966. Via the emitter follower V 964 the signal is fed to a modulator circuit.

The voltage in the point B will remain constant at the level V, due to the
capacitor Co and the emitter-capacity A, - C. (A, = gain of the ampfifier),
and the diode D4 will not conduct.

When Vg is going low D2 will stop conducting right away. Now both D4
and D are not conducting and Vq will foltow Vi. When A V¢ = Vpq +Vpo

In the modulator the signal f, is modulated with the 1.23 MHz signal and v
the resulting signal = fiy = 1.23 MHz — f, is taken out via the 330 kHz low- the voltage VA = Vo — Vp1 and the diode Dy will conduct.
pass filter. The miller-capacity Ao - C >>Cy and the voltage Vg will rot charge.

Therefore the rest of V¢ wifl as a charge be fed to Cy + A, - €. The charge Q
is negative. After a certain time controffed by Ry and C; D will start to con-
duct. When V is going high, that through C; applied charge will be fed to V,
through D3. D4 is not conducting and no signal will go to B.

Via C 981 the signal Vs, is applied to the square wave generator V 981,
V 982,

The signal V., 981 and V. 982 will be square wave signals with the fre-
quency fy and in opposite phase. The 1.23 MHz signal is applied to the tuned
circuit L 985//C 986. From L 985 the 1.23 MHz signal £Z0° and £ 180° is
applied to the ring-modulator V 983-V 986.

The charge which is fed to the servo amplifier per second is —Q - f = I.

The output from the modulator is fed through a 330 kHz lowpass filter
and the signal fy is then amplified 24 dB before it is applied to the frequen-
cy/current = /I converter.

1-8 5.72



VCO with Servo Amplifier
C

Is

Vs ==
Vv out
‘ ) Servo Ampl. veo
I§ 0
f/l Converter L.PFilter Modulator

H HRHe
fH/ T1.23 MHz

The output voltage of the servo amplifier V¢4 = control voltage for the
VCO will regulate itself until the current I and |5 are equal.

Example: V1 = V,.
If I¢ is less than Ig the voltage V¢ will increase. The amplifier will invert
the signal and Vg will decrease, fy will decrease and fyy = 1.23 MHz — f,, will

increase causing | to increase until balance is reached ¢ = I5.

The capacitor C will give the circuit a certain time constant and thus a
better stability.

Q 804 +15.4V
R802-803
|
s V808
P803
-1.35V

The servo amplifier consists of an integrated amplifier and an emitter follower.

In pos. ““Lin”” R 802 and R 803 will control the current ls. The output
voltage Vgq is limited of the low end Vggmin= 1.2V = f, =900 kHz.

Vsgmax = 9 V = f, = 1215 kHz. The voltage is limited by V 835 which is
controlled by R 863 and R 864.
The frequency adjustment is done by changing the current |y through

R 801. I; can be adjusted by P 803 (internal adjustment) or by P 1381 "Fre-
quency adjustment” available from the front panel.

The BFO Refe[grE Frequency

“BFO Ref.”
R 802

+200V | R855

R858 to Servo
Amplifier

frer = 10 kHz (fyy = 40 kHz) is made by the circuit consisting of V 833 and
V 834.

Normally the transistors V 833 and V 834 will be off. When the BFO Ref.
contact is activated a current will flow through the resistors R 855 and R 858
to the base of the two transistors and the two transistors will be fully on.
Vcg33 = Vcgsa = 0 V. The current ljoq will then be 1 uA in both the “Lin”
and the ""Log"” position.

2010.1 Technical Description

V 833 connects R803 to 0V and having R 802 = 7.32kQ2 Igg3s =
185 uA and Ig = Irgo2 + Iy + ljog = 200 uA which will give a fyy = 40 kHz
and this f| g = 10 kHz.

To avoid loading the main tuning potentiometer the voltage Vg is passed
through a voltage-follower consisting of two balanced amplifier stages and an
output emitter follower.

By a potentiometer (P 804) the output of the amplifier is adjusted to 0 V
for 0 V input. (Unity gain)

Power Supply for VCO ZZ 0041

Due to the high requirement to the stability of the VCO, the oscillator has
its own Power Supply. A special selected zener diode Q 801 is used as refe-
rence for the + 15.4 supply. The + 15.4 V is then used as reference for the
—1.35 V and —15.4 V supply.

The Lin/Log Converter for the VCO ZM 0043

The purpose of the Lin/Log converter is to convert the linear control
voltage Vg to an exponential varying current ljoq in that way that ljgq
(0V) =1pAand ljoq (10 V) = 1000 pA.

E1+16Eg Eq+3Ey Eq+2Eg Eq+Eg Eq

- \ 2 V921
veos  [vso3  |veoz  [vso1 1log
S 2T R903
e E3
AMAA AAAA. AAAA_L
AA A
e e ___1
3 3
V926 3 R 901 3
£¢ 38
] 2
V922
v

Eg=AVg = 0.5V

The simplified schematic shows the principle of the converter. When Vg is
less than Eq the transistors V 901 — V 917 will all be "Off” and ljoq = 0.

As Vg increases and exceeds Eq the V 901 will start to conduct and as long
as the V 902 is "Off"”

log = lvq = Vs — Eg
log = V1~ (318,27 k + 200, 82 k . . . + 0,86242 k)

As the voltage across the resistor between the emitters of V 901 and V 902
approaching Eq the V 902will start to conduct and the voltage across the resistor
between the emitters of V 901 and V 902 will

| = (Vs — (E1 + Ep))

109 ™ (504, 44 k + 318, 27 k . .. + 0,86242 k) Q
e.i. ljog is now increasing faster because the 504, 44 k2 is coupled out.
By the correct choice of Eq, E, and the value of the resistors 594, 44 k2—

0,86242 k{2 it is possible to get the wanted exponential relation between Vg
and ljogq.

The Frequency Converter for the VCO ZZ 0013

The variable oscillator will in the linear range cover the frequencies
1-1.2 MHz giving the frequency range from 0—200 kHz. To obtain the fre-
quency ranges 0—20 kHz and 0—2 kHz and keep the same relative stability
and resolution two frequency converters are used.

The 1—1.2 MHz signal from the VCO is applied to a trigger circuit V 501
and then divided by 10 in the V 502. The resulting frequency 100—120 kHz
is passed through a bandpass filter with a center frequency of 109.5 kHz. The
filtered signal is modulated with the 1.08 MHz signal in the balanced modul-
ator V 507 — V 510.

The sum of the two frequencies is extracted via a bandpass filter with a
center frequency of 1.190 MHz. The filtered signal (1.18 — 1.2 MHz2) is via
the FREQUENCY SCALE selector O 8 applied to the BFO section and to
the first modulator in the slave filter section.

If the frequency range 0—2 kHz is selected the signal 1.18—1.2 MHz is fed
to a frequency converter similar to the one described in the above text. The
resulting frequency 1.198 — 1.2 MHz is then applied to the BFO and the slave
filter section.

12.73 valid from serial no. 669811 1-9



Technical Description 2010.1

BFO Comparator and Marking Circuit ZK 0007

The purpose of the comparator is to control a number of functions within
a specific interval of the frequency range. The sweeping range of the fre-
quency scale is adjusted by the potentiometers P 1603 and P 1604. (“Fre-
quency Range Adjustment’’) on the rear panel.

When the selected frequency range is exceeded the following will happen:

1. The BFO output will decrease to zero.

2. Blanking of the display read-out

3. The signal way through the amplifier is disconnected except if the
FREQUENCY RESPONSE is in position "Lin"".

The control voltage for the VCO is applied to the comparators V 1601
and V 1602. The output of the comparators is connected together via the
diodes Q 1604 and Q 1605. When the frequency is out of range the out-
put will be positive and V 1603 will conduct. V1603, V1614 and
V 1616 are controlling the voltage for the relays in the control circuit ZH
0030. V 1604 is switched “On” when the output of the comparators
goes positive. Note that the V 1614 can be switched “On"" by the BFO
stop pushbutton too. V 1604 will switch V 1606 “On"" which again will
switch V 1605 “On".

When the frequency is back in the active range the V 1604 will be
switched “Off"’. C 1603 will then be charged through the resistor R 1619 and
when the voltage across C 1603 is at the right level V 1606 and V 1605 will
be switched ""Off"".

|
|
20V _ _ 1|
Ewoi: I
V1606 | IFront Panel
1 i
1604 | | Freg:ency Scale
I ]
° [ e
EON 1| | x
-4 I | g
BFo 68V ri621 |l g
stop 1602 ! | |
5| | 3
-20V L | =
' 3y 3 NE
Tl =
= s el MRS B bl e o S o =
T T T ZEO0OL | | From _ R379 T T T T T ] F
Comp.
vaee 07 Comp. Speed
07
V365 Output to
Regulation
Ampl.

The simplified diagram above shows the BFO stop function.

When the BFO stop push button is depressed, the variable gain amplifier
receives a maximum compression signal which reduces the output of the
amplifier to zero. When the push button is released the output signal will
appear with a speed dependent of the setting of the COMPRESSOR SPEED
selector O 7 and the FREQUENCY SCALE selector O 8.

With COMPRESSOR SPEED selector O 7 in the position “Comp. Off"”
the O 7 will be in its outer left position. When the BFO stop is activated the
V 1604 is switched ""On". Vcy 1604 is then —6.8 V controlled by the zener
diode Q 1602. C 364 on ZE 0041 will then discharge through Q 401 and
R 419 and reduce the output of the var. gain amplifier to zero.

When the BFO stop is released V1604 will be + 20 V and Q 401 will be
reverse biased. C 364 will then be charged via R 420 and the output voltage
will appear with a speed controlled by R 420 and C 364.

If one of the compressor speeds is selected and the BFO stop is activated
the V 1604 will be switched “On". V 1604 will switch V 1606 and V 1605
"On". Vcyv1gos is then —20 V and will switch the MOSFET V 366 “On".
C 364 will discharge through V 366 and Q 1609 and R 1621. When the BFO
stop is released V 1604 will be switched ""Off"”. V 1605 will still be “On” in a
time controlled by C 1603 and R 1619 + the resistor selected by FREQUEN
CY SCALE selector O 8 (R 1204, R 1205). C 384 will be charged through
R 379 + the resistors in the compressor speed selector in parallel with
V 366 + the resistors selected by the FREQUENCY SCALE selector O 8
(R 1202, R 1203).

1-10

The output voltage will appear with a speed dependent on the selected
compressor speed and the position of FREQUENCY SCALE selector.

The screwdriver operated switch O 170VERLOAD and FREQ MARKING.
enables a change in either the 3rd, 4th or 5th digit from the left on the Nixie
display to be recorded. The circuit consists of a monostable multivibrator
V 1610 and V 1611 and the transistor V 1612,

If the 4th digit is selected the signals A 3 and D 3 from the counter will
control the marker circuit. In the following V 1612 will be assumed in the
"Off"" position.

9 0123456789012
A3

03 [ L

Mover J LLLLLL LT

A 3 shows the signal for the 4th digit

The signal A 3 is differentiated (C 1611, C 1612) and for each level change
of A 3 there will be either a positive or a negative impulse on the input of
V 1610 and V 1611. This pulse will switch on one of the inputs of the
monostable multivibrator.

When V 1610 is “On" the relay S 16 will activate and shortcircuit two
terminals at the output socket marked “"Overload and Frequency Marking”.
V 1610 will be “On"" in 20 msec controlled by the capacitor C 1610. If both
A 3 and B 3 is "high” the relay S 16 will remain activated as long as A 3 is
"high"’, e.i. the marker will give a larger pulse each time the 4th digit shows a
zero.

When the push button COUNTING TIME INCR. is in its outer position
the signal B 5 will be “low" within the frequency range and “high” when the
frequency range is exceeded. .

The V 1612 will then be On" when the frequency is out of range and the
multivibrator can not be switched “On". If the frequency is 20 kHz (2 kHz,
20 kHz or 200 kHz respectively) the fourth digit will show a zero and V 1610
should be on as long as A 3 is “high”, but at the same time B 5 will go “"high”
and V 1612 will be switched “On’ after a time controlled by C 1621 and
R 1638 (20 msec). V 1610 will then go “Off"".

P4
When COUNTING TIME INCREASE is pushed in the signal Y is "high”
and the frequency marking is working when the frequency is out of range.
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The BFO Section and Automatic Gain Control

Regulation BFO Low-pass L.F.
Amplifier  Modulator Filter Amplifier

1.2MHz | to Output

Attenuator

Compin. A XZ 0012

> fy=1-1.2MHz

- - Comp.
Amplifier

The BFO section and the automatic gain control is located on the fol-
lowing P.C. boards:

The compressor amplifier ZE 0041

The regulation amplifier ZE 0042

The BFO modulator LP filter ZM 0012
LP filter and LF amplifier ZE 0040

The 1.2 MHz signal is applied to the regulation amplifier ZE 0042. The

gain of this amplifier is controlled by a DC voltage from the compressor
amplifier ZE 0041.

The Compressor Amplifier ZE 0041

A control signal is applied to the compressor input and is via the compr.
potm. fed to the compressor amplifier. The amplifier consists of a FET dif-
ferential input stage V 361 and an output stage V 362.

The gain is 16 dB and controlled by the resistors R 368 and R 366. By
P 361 the DC level on the output is adjusted for symmetrically clipping. Via
C 361 the signal is fed to the phase-splitter V 363. The two signals from the
phase-splitter are rectified and via the emitter follower V 364 fed to a RC
circuit.

The regulation speed is dependable of the setting of the COMPRESSOR
SPEED

The schematic diagram for ZE 0041 shows the COMPRESSOR SPEED
O 7 in the position ""Compressor Off”.

In this position the compressor amplifier is not in use. A portion of the
1.2 MHz signal is rectified in the regulation amplifier and applied to the RC
circuit via O 7 and then via the source follower V 365 to the output.

In the following text one of the compressor speeds are selected.

By a nearly constant current through R 379 controlled by R 378 and
P 364 a DC voltage is added to the rectified signal. The resulting DC voltage
across C 364 is fed to the output via the source follower V 365. Q 366 and
Q 367 limits the voltage on the gate of V 365 to a level controlled by the
potentiometers P 362 and P 363.

The MOSFET V 366 and the other section of O 7 is used with the BFO
stop and will be described under the ZK 0004.

The Regulation Amplifier ZE 0042

The 1.2 MHz signal is attenuated by the voltage divider R 402 and R 403
and applied to the variable gain amplifier via the emitter follower V 401. The
gain of the amplifier is controiled by a DC voltage coming from the compres-
sor amplifier. The amplifier is followed by a 1.2 MHz bandpass filter. The
output signal to the BFO modulator is taken via the emitter follower V 405.
Via C 409 the signal is fed to the rectifier Q 402. The DC level on the output
of the rectifier can be varied by P 401. In the position ""Compr. Off” the
signal is applied to the RC circuit in the compressor amplifier ZE 0041 and
then used to control the gain of the regulation amplifier in compressor off
mode.

5.72
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The BFO Modulator ZM 0012

In the BFO modulator the variable frequency f, = (1—1.2 MHz) is mixed
with the fixed frequency 1.2 MHz.

The variable frequency f, is applied to the square wave generator V 701
and V 702. The V 701 and V 702 are coupled as a differential stage where
Vp701 = Vs, and V702 = 0 V. When V4, is going high the V 702 will be
"Off” and when Vs, is going low and passes O the V 701 acts as an emitter
follower for the common base amplifier V 702.

The resulting square wave signal on the collector of V 702 will trigger
V 703 and V 707 "On” and ""Off" at the same time.

The fixed frequency 1.2 MHz (from the regulation amplifier) is applied to
the 1.2 MHz bandpass filter L 701//C 707. The two signals Vs Z 0° and Vs
£.180° from the secondary winding on the L 701 is fed to the base of the
transistors V 704 and V 706.

When V 702 is "Off" the V 703 and V 707 will be "“On"" and the base on
V 704 and V 706 will be shortcircuited to ground through V 703 and V 707.

When V 702 is “On" the V 703 and V 707 will be ""Off"” and the signals V;
£.0° and V; £ 1800 is applied to the base of V 704 and V 706.

The wanted frequency is 1.2 MHz — f, = L F e.i. the difference between
the two signals.

The difference is achieved in the following way:
The two signals are amplified in V 704 and V 706.

The phase of the signal on the collector of V 704 is turned 180° and the
signal is added to the signal on the collector of V 706.

From the collector of V 705 and V 706 the signal is fed via the emitter
follower V 708 to the input of the 200 kHz lowpass filter.

After the filtering the signal is amplified 20 dB. The amplifier consists of
two differential stages V 709, V 710and V 711, V 712.

The BFO Amplifier ZE 0040

The input to the BFO amplifier is taken from the output of the 20 dB
amplifier and enters the BFO amplifier via a 200 kHz LP filter.

The input amplifier consists of two differential amplifier stages V 751,
V 752 and V 753, V 754 and an emitter follower V 755. By P 751 the DC
level on the output is adjusted to 0.

The second amplifier consists of two differential amplifier stages similar to
the circuits mentioned above. A small difference is the constant current
source V 756 in the emitter of the first stage.

From the collector of V 759 the signal is fed to a class B output amplifier.
V 761 and V 762 are coupled as diodes and used to minimize the cross-over
distortion in the class B stage. V 765 and 766 protects the output transistors
in case of a shortcircuiting of the output. The output is taken either direct
(output impedance approx. 5 ) or via the output attenuator. The output
impedance is 600 2 in all of the positions of the attenuator.
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The 2010 Heterodyne Analyzer

The signal to be analyzed passes through the input amplifier ZE 0037 and
ZE 0038. Via the 200 kHz lowpass filter on ZE 0038 the signal is applied to
the first modulator ZS 0174.

1st Modulator and 1.2 MHz Filter ZS 0174

The signal levels given in the text and the diagram is for full deflection on
the meter for f, + fg = 1.2 MHz.

To get a minimum of distortion in the modulator the input signal Vig =
1V is attenuated by the voltage divider R 101 and R 102 to 22 mV = V'

Vis' is fed via the emitter follower V 101 to the modulator V 110 and to
a phase inverter. The phase inverter consists of a balanced input stage V 102
and V 103 and an output stage V 104. A feedback is provided over R 104 and
R 103. V¢s" — = the output from the phase inverter is fed to the modulator
VvV 107.

The modulator transistors V 107 and V 110 are triggered "On’’ and ""Off"
at the same time by the signal from the square wave generator V 105, V 106.
The s.q. generator is controlled by the signal V¢, (approx. 2 V p-p from the
VCO or the frequency converters for the VCO).

+20V Modulator +20V
Balance
vi Lo
Input bl / 180° o ® L >
V, = >
fs ) vl
vioz—104 YV L 180 To 1.2 MHz
band-|
Ri102 R103 R 104 o,
- A
Square wave gen.
—20V v
\% e fv
fv O—
1—-1.2MHz J—L
2 VP'P V 105, V 106

When V 106 is "Off”” V 107 and V 110 will be ""On". When V 106 is “On"’
V106 will be approx. —0.6 V and V 107 and V 110 will be "Off”. When
V 107 and V 110 is “Off"” V¢ L0C is fed to the base of V 109 via R 119
and Vg’ £ 180° to the base of V 108 via R 120.

Is V 107 and V 110 ""On"’ the base of V 108 and V 109 is shortcircuited to
ground.

V,, 109

v, 108

The signal Vg, on the base of V 108 and V 109 will be in phase and
therefore practically rejected in the primary winding of L 101. Due to
leakage- and base current an external adjustment is necessary. For fine adjust-
ment of the balance there is two potentiometers MODULATOR BALANCE
available on the front panel.

The frequency fg + f, = 1.2 MHz is then extracted via the 1.2 MHz band-
pass filter.

1-12

The first section of the filter consists of L 101, C 116 and R 129. By
R 129 the Q is adjusted.

The signal is fed to the second section via V 111. The gain of V 111 has a
positive temp. coefficient due to the NTC resistor R 148.

The second sec. (L 102, C 119) is critically coupled to the third sec.
(L 103, C 121) via C 120.

The Q is adjusted by P 101 and R 133.

The signal is then fed to the fourth section via V 112. The fourth sec.
(L 104, C 122) is critically coupled to the fifth sec. (L 105, C 124) via C 123.

The Q is adjusted by P 102 and R 136.

The output from the fifth sec. is fed to a 6 dB amplifier (V 113 and
V 114).

On the output of the 6 dB amplifier is now a 1.2 MHz signal with an
amplitude direct proportional to the amplitude of the input signal.

The Second Modulator ZS 0175

The 1.2 MHz signal from ZS 0174 is then applied to the second modulator
ZS 0175 in which the 1.2 MHz signal is mixed with the 1.23 MHz signal from
the internal signal section. The modulator consists of the transistors V 151 —
V 154. The 1.2 MHz signal is applied to the base of V 151 and V 154. The
1.23 MHz signal is applied to the base of V 152 and V 153. When the
1.23 MHz signal is "high”” V 153 will be “On"" and V 152 will be ""Off".

The current through V 151 will then be zero. The current through V 154
and thus the current through V 153 will be proportional to but in opposite
phase of the 1.2 MHz signal (fg + f,). When the 1.:23 MHz is “low’" V 153 will
be "Off"” and V 152 will be ’On"’. The current through V 151 will be propor-
tional to, and in phase with the 1.2 MHz signal. The difference between the
two signals = 30 kHz is extracted in a bandpass filter with a center frequency
of 30 kHz. The bandpass filter consists of two 2-poled butterworth filters
separated by an amplifier.

The bandwidth of the filter can be selected to either 316 Hz or 1000 Hz
by the SELECTIVITY CONTROL selector O 5. The SELECTIVITY CON-
TROL activates the relay S 9 and controls the transistors V 161 and V 162.

In the position”1000 HZ’S 9 is activated and V 161 and V 162 will be
”On”. With the filter in the”316 HZ bandwidth position the sensitivity is
adjusted by P 155. In the”1000 HZ bandwidth the sensitivity is adjusted by
P 157. (Rear Panel).

The filtered signal is then applied to a 23 dB amplifier. The output of the
23 dB is passed through a 30 kHz lowpass filter and the signal is then via the
selector circuit ZS 0173 applied to the output section of the measuring
amplifier.

The second output from the 23 dB amplifier is attenuated 23 dB and the
signal is fed to the third modulator ZS 0177.
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The Third Modulator and the 750 Hz Filter ZS 0177

30 kHz 13dB  Modulator 750 Hz 0dB
From mxJ ~xJ 1V RMS
756775 o 7] > ® ~ > To 25 0173
30kHz 70mV A
3 [ P——— L o> tozKo0003
30.75 kHz

The voltages given is for full scale deflection.

The signal from the second modulator ZS 0175 is applied to an extra
30 kHz bandpass filter to attenuate the image another 20 dB to a total of
90 dB.

The image (31.5 kHz) is attenuated 70 dB on ZS 0175. The image will
occur when fg +f, = 1198.5 kHz.

Output from 2nd modulator f; — (fs + f,) = 31.5 kHz would in the 3rd
modulator give the difference frequency of 750 Hz which would pass through
the 750 Hz bandpass filter.

The filtered signal is then amplified 13 dB (V 202 and V 210) and applied
to the modulator.

The modulator consists of the transistors V 203, V 204, V 207 and V 208
and is similar to the modulator described under the ZS 0175. The 30 kHz
signal is here mixed with the 30.75 kHz from the internal signal section.

The difference frequency 750 Hz is extracted via a 750 Hz bandpass filter.

The 750 Hz bandpass filter consists of two sections separated by an
amplifier V 201 and V 205.

The bandwidth of the filter is selected by the SELECTIVITY CONTROL
0O 5 on ZH 0030.

The Relays S 10 — S 13 are controlled by the SELECTIVITY CONTROL

In the position_:'1 00 HZ S 10 is activated
In the position 31.6 HZ S 11 is activated
In the position “10 HZ' S 12 is activated
In the position”3.16 HZ S 13 is activated

The sensitivity in the 100 Hz bandwidth is adjusted by P 208. (Rear Panel
"’Filter Sensitivity Adjustment”). The sensitivity for the bandwidths 3.16 Hz,
10 Hz and 31.6 Hz is adjusted by P 209, P 203 and P 202. (Rear Panel).

L 207 is a hum compensation coil placed around L 204. By P 211 the hum
on the output is adjusted to min. The bandpass filter is followed by a 0 dB
amplifier V 206 and V 209. The filtered signal is then applied to the selector
circuit ZS 0173.

After the first section in the filter an output is taken via V 211 to the AFC
circuit ZK 0003.

Automatic Frequency Control (AFC) Circuit ZK 0003

ZS 0174 ZS 0177 ZE 0039
~J
- -—d o o= > >
| [ V;<180°
f vCco
A v V1 :aQ°+x o
ZK 0003 AFC
. v

The signal Vq £90°+ x from the first section of the 750 Hz filter is
applied to V 458. From the output amplifier ZE 0039 a signal V4 /0% and a
signal V4 /1800 are applied to the phase detector V 451 and V 452. When
the 750 Hz filter is in resonance x = 0 and the signal V4 /.90° + x = V1 /90°
and the output from the phase detector is 0 V DC. At small deviations from
resonance in the 750 Hz filter the phase detector will give a DC voltage out
which is added to the control voltage for the VCO.
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The signal V4 /.90° + x is converted to a square wave signal in V 458.
V 451 and V 452 will be switched “On’" and "Off"" respectively by the

signal V41 /.90° + x and part of the signals V; /£ 0° and V4 / 180° will be
passed on to the capacitor C 459.

The DC voltage across C 459 is amplified 14 dB and the resulting voltage is
applied to an attenuator. The purpose of the attenuator is to give the correct
DC voltage to the VCO dependent of the bandwidth and the frequency scale
selector.

The Control Circuits ZH 0030 — ZH 0031 — ZH 0036

The control circuits permit the selection of the following:

a. The bandwidth “B" in the filters.

b. The bandwidth compensation “BWC".

c. The time constant “T" in the meter circuit.

d. The weighted networks A, B, C, D, Lin. and Ext. filter.

SelectorCircuit
30kHz 750 Hz D-A-B-C filtre
BWC

filter filter

Sg9  S10 S13 51 s|3|s|s|s]7 |s8
| i | A A

Selectivity Control

05 "B" — "1
1 b6 1
1)
t6 a7
B&T >—IEtfective[—>
Selector Averag. RMS
06 Time Circuit

e T
t1 al

1 6 \
hY

B&T Program

P1 P&

— — Main tuning shaft

==
Diod
t\] lt;;i:

The selector, mounted on the PZ 0003 (Main Frequency tuning section),
will connect one or at the cross-over point two of the leads P 1 —6 to
ground. The inverter will connect the corresponding lead (and only one lead)
to+24 V.

1—6is applied to B & T PROGRAM selector and the information on

1 — 6 is distributed to t 1 — 6 and b 1 — 6 dependent on the position of the
selector.
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Technical Description 2010.1

The control circuits can be operated in three ways.

1. Manually.

2. Internally by the selector board ZH 0031.

3. Externally.

The control circuits activates the relays in the 30 kHz filter,the 750 Hz
filter ZS 0177, the selector circuit ZS 0173 and the FET switches in the me-

ter circuit.

The table shows the combination of the realys in different modes of the
analyzes.

Combination of Relays

ZS... 0173 0173 0173 0173 0173 0173 0173 0173 1075 0177 0177 0177 0177
Relay number
Bandwidth | BWC | S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 s S12 S13

3.16 Hz | Off 0 1 0 0 0 1 0 0 0 0 0 0 1
10 Hz | Off 0 1 1 0 0 1 0 0 0 0 0 1 0
31.6 Hz | Off 0 1 0 1 0 1 0 0 0 0 1 0 0
100 Hz | Off 0 1 0 0 1 1 0 0 0 1 0 0 0
316 Hz | Off 1 1 1 0 1 1 0 0 0 0 0 0 1
1000 Hz | Off 1 1 0 1 1 1 0 0 1 0 0 0 1
3.16 Hz | On 0 1 0 0 0 0 0 0 0 0 0 0 1
10Hz | On 0 1 1 0 0 0 0 0 0 0 0 1 0
31.6 Hz | On 0 1 0 1 0 0 0 0 0 0 1 0 0
100Hz | On 0 1 0 0 1 0 0 0 0 1 0 0 0
316 Hz | On 1 1 1 0 1 0 0 0 0 0 0 0 1
1000 Hz | On 1 1 0 1 1 0 0 0 1 0 0 0 1
Curve D 0 0 0 0 1 1 1 1 0 0 0 0 1
Curve A 0 0 0 0 1 1 0 1 0 0 0 0 1
Curve B 0 0 0 0 0 1 0 1 0 0 0 0 1
Curve C 0 0 0 0 0 1 1 0 0 0 0 0 1
Lin 0 0 0 0 0 1 0 0 0 0 0 0 1
Ext. Filter 1 0 0 0 0 1 0 0 0 - 0 0 0 1
Ooff *C 0 0 0 0 0 0 0 0 0 70 0 0 1

Off *C = The passive range of the frequency scale.
(1 = the relay is activated.)

Manual Control of the Bandwidth and “BWC"”

The B & T PROGRAM selector should be in position “Manual’’, and the push
button marked SELECTIVEshould be "In”. The bandwidth is selected by the
switchSELECTIVITY CONTROL. A relay S 15 located on the comparator
ZK 0004 will disconnect the voltage to all the relays except S 13 when the
frequency pointer is turned to the passive range of the frequency scale (the
button line in the relay combination table).

If the push button “BWC" is pushed in the relay S 6 will disengage and the
bandwidth compensation is controlled by S 3, S 4 and S 5. The bandwidth
selected is indicated by a light in the cluster surrounding the switch.

Manual Control of the “Effective Averaging Time T"

The B & T PROGRAM selector should be in position “Manual”. The time
constant is selected by the switch O 4 marked EFF. AVERAGING TIME T
(See schematic diagram for ZH 0036). The voltage is applied to the pin tg
either through Q 1304 or V 1313 (ZH 0030) and the voltage is zero on
t1 —ts.

The switch O 4 distributes the voltage through the leads a 1 — a 7 to the
meter circuit. The transistors V 1361 — 1367 controls the indicator lamp for
the time constant selected.

In position “Fast’” 24 V is applied to a 1 via the switch O 4. Due to the
diode Q 1361 the indicator lamp will not light up. The switch O 4 also
connects a capacitor C 1361 across the meter. In position “Slow’ 24V is
applied to a 3 and the capacitor C 1362 is connected across the meter. Also
here is a diode Q 1362 to prevent light in the indicator lamp.
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Manual Control of A, B, C, D, Lin. and Ext. Filter

The push button marked ““Selective’”” should be "”In” and the "Selectivity
Control” may not be in "Ext. Filter”.

The frequency pointer is set to the desired position and the diode logic on
ZH 0031 activates the relays S5 — S 8 according to the relay combination
table.

When the push button marked “Linear” is "'In"’ the relay S 6 is activated.
All other relays except S 13 is disengaged independent of the setting of the
controls.

In the position “Ext. Filter” the push button “Linear”” must be out. In the
"Ext. Filter” position the relays S 1, S 6 and S 13 should be activated.

Internal Control of Bandwidth, Time Constant and B & T Program

The B & T PROGRAM permits the selection of the most suitable band-
width and effective averaging for given frequencies or frequency ranges.

The B & T program selector has five positions.

. variable T. constant
. constant T. variable
. variable T. variable

. variable T. variable

Manual

Wwww

1.
2.
3.
4.
5.

On the Frequency scale there is 5 black marks dividing the frequency scale
into six equal sections. Each sec. = 1/2 decade. These marks indicate the
cross-over frequencies.

Position 1. "’B.” variable 'T.”” constant

SELECTIVITY Bandwidth (Hz)
CONTROL
1000 Hz 3.16 10 31.6 100 316 1000
316 Hz 3.16 3.16 | 10 31.6 | 100 316
100 Hz 3.16 3.16 3.16 10 31.6 100
31.6 Hz 3.16 3.16 3.16 3.16 | 10 31.6
10 Hz 3.16 3.16 3.16 3.16 3.16 10
3.16 Hz 3.16 3.16 3.16 3.16 3.16 3.16
Cross-over } } t } f } |
frequency 20Hz 63 Hz 200Hz 630Hz 2kHz 6.3kHz 20 kHz

All positions of the SELECTIVITY CONTROL may be used and the band-
width compensation “BWC" may also be used. As seen from the table the
bandwidth of the highest frequency is equal to position of SELECTIVITY
CONTROL selector.

Position 2. "’B.” constant "'T."” variable

EFF. AVERA- Time constant (sec.)
GING TIME
0.1 sec. 30 10 3 1 0.3 0.1
0.3 sec. 100 30 10 3 1 0.3
1 sec. 100 100 30 10 3 1
3 sec. 100 100 100 30 10 3
10 sec. 100 100 100 100 30 10
30 sec. 100 100 100 100 100 30
100 sec. 100 100 100 100 100 100
Cross-over k 4 } } } } -
frequency 20Hz 63 Hz 200Hz 630Hz 2kHz 6.3kHz 20kHz

All positions of SELECTIVITY CONTROL and FREQUENCY RANGE
can be used.

As seen from the table the time constant at the highest frequency is equal
to the position of EFF. AVERAGING TIME.
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Position 3. "B.” variable "'T.” variable B & T = constant

SELECTIVITY Bandwidth (Hz)

CONTROL

1000 Hz 31.6 100 316 1000
316 Hz 10 31.6 100 316
100 Hz 3.16 10 31.6 100
31.6 Hz 3.16 3.16 10 31.6
10 Hz 3.16 3.16 3.16 10
3.16 Hz 3.16 3.16 3.16 3.16

EFF. AVERAGING Time constant (sec.)

TIME
0.1 sec. 3 1 0.3 0.1
0.3 sec. 10 3 1 0.3
1 sec. 30 10 3 1
3 sec. 100 30 10 3
10 sec. 100 100 30 10
30 sec. 100 100 100 30
100 sec. 100 100 100 100
Cross-over F 4 L ! 4
frequency 20 Hz 63 Hz 630 Hz 6.3 kHz 20 kHz

Example: B. is chosen to 100 Hz and T. to 3 sec. In the frequency range
20— 63 Hz is B= 3.16 Hz and T = 100sec. At 63 Hz B will
change to 10 Hz and T to 30 sec. B - T = constant = 300.

Position 4. "’B.” variable "'T.” variable B & T = constant

SELECTIVITY Bandwidth (Hz)
CONTROL
1000 Hz 100 316 1000
316 Hz 31.6 100 316
100 Hz 10 31.6 100
31.6 Hz 3.16 10 31.6
10 Hz 3.16 3.16 10
3.16 Hz 3.16 3.16 3.16

EFF. AVERAGING Time constant (sec.)

TIME
0.1 sec. 1 0.3 0.1
0.3 sec. 3 1 0.3
1 sec. 10 3 1
3 sec. 30 10 3
10 sec. 100 30 10
30 sec. 100 100 30
100 sec. 100 100 100
Cross-over — } } —
frequency 20 Hz 200 Hz 2 kHz 20 kHz

Position 4 is similar to position 3 with the exception of the cross-over fre- *
quencies.

External Control of the Bandwidth and the Time Constant

A socket (Ext. B & T Program) on the rear panel of the 2010 enables the
B & T program switch-over frequencies to be remote -controlled. The leads
p 1 — 6 is available at this socket.



Technical Description 2010.1
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Frequency Counter

With Counting Time positioned in 0,1s the function of the frequency
counter is as follows:

When a counting periode is started the counter has been preset to
120000 and the Counting Gate V12 pin 6 is now enabled (controlled
from the Time Base, V17).

Since V17 is a 1201 divider and the clock pulses are 120 kHz the Coun-
ting Gate is enabled for 0,1 s and the “fv"’ signal is lead to the Counter.

On the positive going edge of pulse no 1201 the Counting Gate is dis-
abled which stops for “fv'" and the counting. On the trailing edge of
pulse no 1201 a transfer pulse is produced which leads the result from
the counter through the latch to the 7-segment Decoder/Driver.

A preset pulse is produced at the same time as the transfer pulse, this
will preset the counter to 120000, and the whole procedure is repeated.

Blanking Logic

The Blanking Logik is controlled by the signals from the 12 pm socket
pin 1, 2 and 3, according to the below table. Pin 7 on the 9 pin socket is
connected to the Limit Detector on the P. C. board ZK 0007 which will
blank the whole display if the frequency exceed the selected frequency
range. Furthermore, the 1Q output from V 1710 control the Blanking Lo-
gik in this way that if this output is 1" the whole display will be burned
off, which will happen if the frequency is below OHz. The scheme below
shows the combinations which will turn off the single ciffer.

1—16

TN

IAARMATRTIY ¢

o — o —
8 8 -~ & m™ B2 -
Collector of
V18 12 kHz clock
01s 1Pg
— ] TP¢
Transfer
TPe
|| Preset
Frequency Scale x0,1s| x1s | x10s x0,1sl x1s | x10s x0,1s] x1s | x10
Counting Time 0.1s 1s 1s Ext
T H = T T T
' ' . ! : !
Levels at pin no. »54 ‘—:——1——(1)---«—8-----1—-—.---::---;--9»- --é--r--é-.:_ _(1)..‘
on the 12 pin socket 317 IR R I A R R PR
L I i 1

A "1 on pin no. 1 prevents that ciffer no. 3 will be turned off.
A 1" on pin no. 2 prevents that ciffer no. 2 will be turned off.
A 0" on pin no. 3 prevents that ciffer no. 1 will be turned off.

Frequency Marking

By means of a “Frequency Marking’’ selector on the rear it is possible to
chose marking intervals controlled by ciffer no. 3, 4 and 5.

Output from the respective latch is applied to the Frequency Marking Cir-
cuit on ZK 0007. Every time the chosen ciffer change the A x ouput will
activate the Frequency Marking relay. The Z x output will change to ""1"
when the ciffer change to 0" and stay on to hold the Frequency Mark-
ing relay energized until the ciffer change again.
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Checking Procedure 2010.2

The Heterodyne Analyzer 2010 can be divided into three sections. 1. The measuring amplifier section.

2. The BFO section.

3. The analyzer section.

The reference for the check-out is the built in 50 mV reference signal. The controls
are set to the following positions, which will be refered to as "the Standard position”’
in the proceeding text.

front panel DIRECT INPUT: “In"
REF. 50 mV: “In"
GAIN CONTROL: "Cal.”
INPUT SECTION ATTENUATOR: 100 mV"
OUTPUT SECTION ATTENUATOR: "x 1"
READ-OUT SELECTOR (METER): “Lin"

SWEEP CONTROL: “"Manual”

COMPRESSOR SPEED: "Off"”

B & T PROGRAM: “Manual”

FREQUENCY POINTER: "Within the active range”
METER SCALE: “Lin" SA 0051

READ-OUT SELECTOR (RECORDER): "AC"” rear panel OVERLOAD AND FREQUENCY MARKING: "Off""
EFF. AVERAGING TIME: 0.1 sec.”

AFC: "Out” FREQUENCY RANGE ADJUSTMENT

FREQUENCY RESPONSE: “Linear” SET LOWER LIMIT: Fully counterclockwise

BWC: “Out”’ SET UPPER LIMIT: Fully clockwise

METER AND RECORDER: "Analyzer”

MEASURING AMPLIFIER

50 mV Ref.
Controls are set to “’Standard”’.

OUTPUT ATTENUATOR: "x 1"

BFO ATTENUATOR: "1 V"

CAL. OFF: “In”

FREQUENCY RESPONSE: "Selective”
SELECTIVITY CONTROL: "Ext. Filter”

INPUT ATTENUATOR: "1 V"
OUTPUT ATTENUATOR: "x 1"

CAL. OFF: "In”

FREQUENCY RESPONSE: “Lin"
SELECTIVITY CONTROL: 1000 Hz""

Check the meter indication, approx. 50 mV. In case of no meter indication check:

1. Meter Circuit:

Switch from "Analyzer’” to "BFO’ and turn up the BFO output voltage. Check the meter indica-
tion. In case of no indication the meter circuit may be defective. Check the AC voltage on the
"Recorder’ output

2. Output Amplifier:

Is there a meter indication for the BFO voltage the meter circuit is working.

Switch to ""Analyzer” and connect the “BFO Output” to “Ext. Filter’” output

Check the meter indication.

Is there a meter indication the output amplifier section is working. Check the input amplifier

3. Input Amplifier:

Connect the “BFO Output’’ to “Direct Input”
Is there a meter indication the malfunction must be in the 50 mV reference generator.

When nothing else is mentioned the setting of controls = ""Standard”.

Sensitivity:
a. INPUT: "Direct”

b. INPUT: “Preamp”

Gain Control:
a. INPUT: "Direct”

b. READ OUT SELETOR (meter): “Log"

Overload Indicators:

INPUT ATTENUATOR: “10 mV"

Effective Averaging Time T:

INPUT ATTENUATOR: 30 mV"”

5.72

Range of "Sensitivity”” adjustment —9 to + 4 dB re 50 mV.
Set “Sensitivity” to Ref. deflection.
Range of "Sensitivity’’ adjustment —9 to + 4 dB re 50 mV.
Set "Sensitivity” to Ref. deflection.

Range of "“Gain Control’” approx. 11 dB.
Set GAIN CONTROL to “Cal.”
Indication on the meter approx. 68 mV.

The overload indicators should light up.

Adjust ““Gain Control” to full deflection on the meter.

Set EFFECTIVE AVERAGING TIME to 100 sec” :

Push the Cal. off and check that the speed of the meter movement increases as the Effective
Averaging Time is decreased.
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2010.2 Checking Procedure

Weighted Network A, B, C, D and Lin:

INPUT ATTENUATOR: “100 mV"*
GAIN CONTROL: “Cal”
FREQUENCY RESPONSE: “Selective’’
SELECTIVITY CONTROL: 1000 Hz"
50 mV REF.: “In"

Output Attenuator:

CAL. OFF: "In"

INPUT ATTENUATOR: 10 V"
OUTPUT ATTENUATOR: “x 1"
BFO ATTENUATOR: 10 V"
FREQUENCY SCALE: "x 1"
FREQUENCY: “1000 Hz"

Input Attenuates:

Same control settings as for the Output Attenuator

Frequency Response:

CAL. OFF: “In"

INPUT SECTION ATTENUATOR: “10 V"
OUTPUT SECTION ATTENUATOR: "x 1"
BFO ATTENUATOR: 10 V"

FREQUENCY SCALE: "x 0.1"
FREQUENCY: 1000 Hz"

EFFECTIVE AVERAGING TIME: 0.1 sec.”

FREQUENCY SCALE: “Log x 10"
EFFECTIVE AVERAGING TIME: "0.1 sec”

BFO SECTION:

Frequency Scale and Nixie Read-out:

CAL. OFF: "In"
FREQUENCY SCALE: “Log x 1
FREQUENCY INCREMENT: "0”
COUNTING TIME INCREASE: “In”

FREQUENCY SCALE: “Lin. x 1"

FREQUENCY SCALE: "Log x 1"

Gain Reserve:

BFO ATTENUATOR: 10 V"'
INPUT SECTION ATTENUATOR: "10 V"
OUTPUT SECTION ATTENUATOR: “x 1"

BFO Ref. signal:

FREQUENCY SCALE: “Linx 1"

FREQUENCY SCALE: “Log x 1"

Signal/Noise:

BFO ATTENUATOR: 10 V"
INPUT SECTION ATTENUATOR: “10 V"
OUTPUT SECTION ATTENUATOR: "x 1"
COMPRESSOR SPEED: "Off"”

Turn the frequency pointer to the weighted network positions and check the meter indication,
approx. 50 mV.

Connect the “BFO Output” to “Direct Input” and adjust the BFO output voltage to a 18 dB
deflection on the meter.

Check the steps of the OUTPUT ATTENUATOR

Tolerance:* 0.1 dB (+ £0.1 dB from the BFO attenuator)

Check the steps of the INPUT ATTENUATOR.
Tolerance:+ 0.1 dB(+ 0.1 dB from the BFO attenuator.)

Connect the “BFO Output’ to ""Direct Input”
Adjust the BFO output voltage for a 18 dB deflection.
Adjust the frequency to 2 Hz and check the meter deflection: 18 dB £ 0.5 dB.

Adjust the frequency to 200 kHz and check the meter deflection: 18 dB 0.5 dB.

Set the frequency pointer at 20 Hz and adjust the “Frequency Adjustment” to 20 Hz on the
Nixie-read-out.

The Nixie read-out should indicate zero.
Due to the difference in tolerance between the Lin and the Log function it may be necessary te
move the frequency pointer a pointer width to get zero.

Check that the Nixie read-out corresponds to the indication on the frequency scale.
Set frequency to 1 kHz.
Check "Frequency Increment”’. Approx. £ 7% of the indicated frequency.

Connect the “BFO Output”’ to “Direct Input”

Adjust the BFO output voltage to a 5 dB deflection on the meter.
Set COMPRESSOR SPEED to 100 dB/sec”

The BFO output should increase approx. 10 dB.

Activate the BFO Ref. signal push button.
Nixie read-out:1000 Hz +2%.

Activate the BFO Ref. signal push button.
Nixie read-out:1000 Hz +2%.

Connect the “"BFO Output’’ to “’Direct Input”

Adjust the BFO output voltage for full deflection on the meter.
Activate the BFO stop push button.

Indication on the meter <3 mV.
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2010.2 Checking Procedure

ANALYZER SECTION:

Filter Sensitivity:

CONTROL SETTING: "Standard”
FREQUENCY RESPONSE: "Selective”
SELECTIVITY CONTROL: 1000 Hz"
FREQUENCY SCALE: "Log x 1"

AFC: "In”

Bandwidth Compensation (BWC):

SELECTIVITY CONTROL: "3.16 Hz"

B & T Program:

CAL. OFF: “In"
SELECTIVITY CONTROL: 1000 Hz"
EFF. AVERAGING TIME T: "0.1 sec”

B & T PROGRAM: "B. var. 1"

B & T PROGRAM: "T var. 2"

B & T PROGRAM: "B & T var. 3"

B & TPROGRAM: "B & T var. 4"

Compressor Function:

CONTROL SETTING: "Standard”
CAL. OFF

INPUT SEC. ATTENUATOR: 10 V"
BFO ATTENUATOR: “10 V"'

BFO OUTPUT VOLTAGE: Fully clockwise

COMPRESSOR SPEED: “1000”

Set the frequency dial at 1000 Hz. Deflection on the meter: approx. 50 mV.

Switch SELECTIVITY CONTROL to 316 Hz"" Check the deflection on the meter: approx. 50 mV.
Switch SELECTIVITY CONTROL to 100 Hz"" Check the deflection on the meter: approx. 50 mV.

Switch SELECTIVITY CONTROL to 10 Hz” Deflection on the meter: approx. 50 mV.
It may be necessary to fine adjust the frequency.

Switch SELECTIVITY CONTROL to ""3.16 Hz" Deflection on the meter: approx. 50 mV.

Offset the frequency approx. 1 Hz by means of the “Frequency Increment”.

Push in the AFC push button. Check that the AFC pull in the frequency so the deflection on the
meter is within 0.5 dB of 50 mV.

It may be necessary to adjust the levels in the filters so that all the filters have the same relative
attenuation of the centre frequency.

The procedure for the filter sensitivity adjustment is described in the Instruction Manual section
3.1.4.

Release the AFC push button and readjust the frequency to resonance in the 3.16 Hz filter.
Push in the BANDWIDTH COMPENS. push button.

The deflection on the meter should drop 5 dB.

Check that the signal is attenuated 5 dB each time the bandwidth is increased.

Release the BWC push button.

Vary the frequency from 20 kHz to 20 Hz.
Check that BANDWIDTH is changed each time the frequency pointer passes one of the black spots
on the frequency scale.

Vary the frequency from 20 kHz to 20 Hz.
Check that EFFECTIVE AVERAGING TIME T is changed each time the frequency pointer passes
one of the black spots on the frequency scale.

Vary the frequency from 20 kHz to 20 Hz.
Check that BANDWIDTH and EFFECTIVE AVERAGING TIME are changed in accordance with
the table given in the Technical Description: B & T Program.

Vary the frequency from 20 kHz to 20 Hz.
Check that BANDWIDTH and EFFECTIVE AVERAGING TIME are changed in accordance with
the table given in the Technical Description: B & T Program.

Connect the “BFO Output’ to “Direct Input”.
Connect “"Recorder”’ output to "’"Compressor Input”’.

Adjust the COMPRESSOR VOLTAGE to a 15 dB deflection on the meter.
Turn the OUTPUT SEC. ATTENUATOR to “x 0.003".
Check the meter deflection: 15dB %1 dB.
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Adjustment Procedure 2010.3

3.1 POWER SUPPLY
ZG 0029
-80V Connect a DC voltmeter between pin A and pin C.  Adjust P 1051to —80V £1 V.
+80V Connect the DC voltmeter between pin B and pin C. Check that the voltage is + 80V £3 V.
ZG 0028
+20V Connect the DC voltmeter between pin M and ground. Adjust P 1001 to +20V £0.1 V.
-20V Connect the DC voltmeter between pin N and ground. Check the voltage: —20 V £0.2 V.
+5V Connect the DC voltmeter between pin V and ground. Check the voltage: +5V £0.2 V.
ZG 0172

200 V polarization voltage

. BFO SECTION

3.2

b.  The Variable Oscillator (VCO)
Variable frequency 1 — 1.2 MHz Connect a frequency counter to the socket ““Var. Freq. 1 — 1.2 MHz" on the rear panel.
Check the variable frequency in the three frequency ranges.
FREQ. SCALE Frequency
x 0.1 1198 — 1200 kHz
x1 1180 — 1200 kHz
x 10 1000 — 1200 kHz
Amplitude Check the amplitude of the variable frequency signal at the socket "Var. Freq. 1 — 1.2 MHz"":

1.5-23V p-p.

15.4 V and —1.35 V power supply. It should be noted that adjustment of the 15.4 V and 1.35 V will affect the frequency adjust-
ment.

Check the voltage at pin “T" on ZZ 0041: 15.4 V £ 10 mV (P 801).

Check the voltage at pin “S": —1.35 V £3 mV (P 802).

Check the voltage at pin “F”: 8V £0.2 V at 0 Hz.

c. Frequency Adjustment
FREQ. SCALE: "Lin x 10" Check the range of the ""Frequency Adjustment’’: 200 Hz + 15 Hz.
FREQUENCY: “Approx. 1 kHz" Set "“Frequency Adjustment” to the middle position.
COUNTING TIME: "Pushed in”

d. Frequency Increment Set "Frequency Increment’ to 0. (Light in zero lamp only).

When turning the “Frequency Increment’’ 459 left or right, the — or + lamp should be “On"’ ai

the zero lamp "Off".

Adjustable by P 1382 (ZH 0034).

FREQUENCY: "“Approx. 10 kHz" Check the range of "’Frequency Increment” 2 kHz 200 Hz.

Set ""Frequency Increment’’ to zero.

e. Voltage Follower and Frequency Adjustment (Lin) Connect a jumper lead from pin P on ZZ 0041 topin 7 in the socket

""Frequency Control Voltage In”.

SWEEP CONTROL: "“Ext. Voltage” N . o i
FREQ. SCALE: “Lin x 10 Connect a Digital Voltmeter between pin 7 in the socket "’Freq. Control Voltage In” and pin 8
FREQ. ADJ.: “Middle pos.” in the socket "Control Voltage Out".

Check the voltage: 0 V +1 mV. If necessary adjust P 804 (ZZ 0041).

* Note: Some Countries require the use of 3 core power cord on electrical equipment. This may
course problems in some tests. In this case great care must be taken to assure that none of the
test leads are grounded and there is no common ground between the voltmeter and the test
object.

4.78 valid from serial no. 725759 3—-1

The Fixed Oscillator

1.2 MHz frequency

1.2 MHz amplitude

Check the 200 V polarization voltage at the socket marked "’Pol. Voltage” (Rear Panel).
200 V £ 1 V. If necessary adjust P 1101.

Connect a frequency counter to the socket “Fixed Freq. 1.2 MHz" on the rear panel.
Adjust C 622 on Z1 0008 for 1.2 MHz £ 1 Hz.

Check the amplitude of the 1.2 MHz signal: 130 — 1770 mV p-p.




2010.3 Adjustment Procedure

BFO Ref. Signal

Adjustment of Frequency Scale

Linearity of Main Tuning Potentiometer

Adjustment of Lin. scale

FREQ. SCALE: "Lin x 10"
FREQ. INCREMENT: 0"

Adjustment of Logarithmic scale

FREQ. SCALE: "Lin x 10"

Connect the Digital Voltmeter between pin “P"* on ZZ 0041 and ground.

By turning the frequency pointer the voltage at pin “P” issetto 10 V £ 1 mV.
Check the output frequency: 200 kHz + 10 Hz. If necessary adjust C 809 (ZZ 0041).
Set the voltage at pin "P”"toOV £1 mV.

Check the output frequency: 0 Hz + 10 Hz. If necessary adjust P803 (ZZ 0041)

Repeat item e until the frequencies are within +10 Hz at OV and 10V,

Push in the BFO REF. SIGNAL.
Check the frequency: 10 kHz 200 Hz.

If by any change the main tuning potentiometer has to be changed the new potentiometer must be
corrected for linearity. This is done by the factory. When ordering a spare tuning potentiometer
please give the serial number of the 2010.

Set P 905(ZM 0043) as shown.

Set P 903 (ZM 0043) as shown.
P30S P903

Set the frequency pointer to 0 Hz.

Check the frequency on the Display read out.

Loosen and turn the main tuning potentiometer to a 0 Hz + 100 Hz reading on the Nixie read out.
Set the frequency pointer to 200 kHz.

Check the frequency on the Display read out: 200 kHz *100 Hz.

If necessary adjust P 903 (ZM 0043).

Set the frequency pointer to 0 Hz.
Check the frequency on the Display read out: 0 Hz,
If necessary adjust P 905 (ZM 0043).

Make sure the main tuning potentiometer is securely tightened.
Check the frequency at 0 Hz and 200 kHz and readjust if necessary.

Check the frequency scale in intervals of 20 kHz
Tolerance: 0.3% of Scale range.

If the main tuning potentiometer has been changed then check the B & T program according to
the tables given in the Technical Description (sec. B & T Program).

Set the frequency pointer at O Hz on Display.
Switch FREQUENCY SCALE to “Log x 10" and adjust P904 to 200 Hz on Display

Check the frequency scale according to the table.

Log. scale fmin fhax
0.02 0.0198 0.0202
0.03 0.0290 0.0310
0.05 0.0485 0.0515
0.07 0.0680 0.0720
0.10 0.0980 0.1020
0.14 0.137 0.143
0.2 0.196 0.204
0.3 0.294 0.306
0.5 0.490 0.510
0.7 0.686 0.714
1 0.98 1.02
1.4 1.37 1.43
2 1.96 2.04
3 2.94 3.06
5 4.90 5.10
7 6.86 7.14

10 9.80 10.20

14 13.7 14.3

20 19.6 20.4
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Lin/Log converter
FREQ. SCALE: “Log x 10"

SWEEP CONTROL: "“Manual”

h. Long Term Stability

FREQ. SCALE: "Log x 10"

i Frequency Range

UPPER LIMIT: “Fully clockwise”
LOWER LIMIT: “Fully CCW"”
FREQ. SCALE: "Lin x 10"

“"Upper Limit" range

12.73

Adjustment Procedure 2010.3

If the logarithmic scale does not track the fault might be in the Lin/Log Converter

A way to find a faulty transistor in Lin/Log converter is to set thefrequency pointer to 200 kHz
and measure the DC voltage dropacross the resistor between the emitters of V901 - V916.
Voltage drop from one transistor to the following transistor: 500mV

Should a separate control of the Lin/Log Converter be desired a coarse check can be carried out in
the following way.

Set the frequency pointer within f_ . and f ., taken from the table below. Check the DC voltage
on pin 8 at the socket "“Frequency Control Voltage Out”.

The DC voltage is given in the column “Input Voltage".

Due to the very narrow tolerance of the Lin/Log Converter no major adjustments should be
carried out without having the proper test equipment.
If appropriate test equipment is available the adjustments are carried out in the following way:

Adjust the potentiometer P904 - P901 - P902 in thementioned order according to the table below.

Check all the frequencies and readjust if necessary

Input Voltage fmin kHz fnaxkHz Adjust
0 0.198 0.202 P804
0.5 0.278 0.286
o 0.394 0.404
1.5 0.558 0.570
2 0.789 0.803
2.5 1.116 1.134
* 3 1.578 1.600
3.5 2.230 2.258
N 3.150 3.188
4.5 4.452 4.502
* 5 6.289 6.359 P 901
5.5 8.88 8.98
* 6 12.55 12.69
6.5 17.73 17.91
7 25.05 25.31
7.5 35.38 35.74
* 8 49.99 50.49
8.5 70.60 71.30
9.0 99.70 100.7
9.5 140.9 142.3
* 100 199.0 201.0 P 902

The 2010 should have been switched off for at least 8 hour

Switch on the 2010. Set the frequency pointer at 200 Hz and adjust for a 200 Hz Nixie read out by
"Frequency Adjustment”’.

After one hour reset the frequency to 200 Hz.

Check the frequency after 7 hours: 200 Hz £ 15 Hz

Set the frequency pointer somewhere in the passive part of the frequency scale.
The Nixie read out should be ""Off"”.

Turn the frequency pointer towards 0 Hz.
Check that the Nixie read out is “On’’ before the frequency pointer reach 0 Hz.

Turn the frequency pointer from the passive range towards 200 kHz.
Check that the Nixie read out is “On’ when the frequency pointer reach approx. 203—205 kHz.
If necessary adjust P 1601 (ZK 0004).

Set the frequency pointer at 0 Hz.
Turn ""Upper Limit” fully counterclockwise.

Check that the Nixie read out is ""Off".
Turn "“Upper Limit” fully clockwise.

valid from serial no. 476289 3-3



2010.3 Adjustment Procedure

"Lower Limit" range

BFO Output Amplifier
DC voltage on the BFO output
BFO OUTPUT VOLTAGE: “Fully CCW"”

BFO ATTENUATOR: 10 V Source Imp. 5 Q"
FREQUENCY: 1000 Hz

Max. BFO output signal
BFO OUTPUT VOLTAGE: “Fully clockwise”

BFO ATTENUATOR to “10 V Source Imp. 600 Q"

BFO Attenuator

FREQUENCY: 1000 Hz"

Frequency response

BFO ATTENUATOR: 10 V Source Imp. 5 Q"

Noise

BFO ATTENUATOR: 10 V Source Imp. 5 Q"
BFO OUTPUT VOLTAGE: "Fully CW"

Noise + HF above 200 kHz

FREQUENCY: 100 Hz"
BFO ATTENUATOR: 10 V Source Imp. 5 Q"
BFO OUTPUT VOLTAGE: "Fully CCW"

Distortion

BFO ATTENUATOR: 10 V Source Imp. 600 Q"
BFO OUTPUT: "10 V"
FREQUENCY: 1000 Hz"

BFO ATTENUATOR: 10 V Source Imp. 5 Q"

Set the frequency pointer at 200 kHz.
Turn the "Lower Limit" fully clockwise.

Check that the Nixie read out is "Off".
Turn the "Lower Limit" fully counterclockwise.

Check the DC voltage on the "BFO Output” socket:0 V £50 mV.
If necessary adjust P 752 (ZE 0040).

Connect an electronic voltmeter to the “BFO Output’’ socket.
Adjust P 401 for an output voltage of: 11.5V RMS £0.5 V.

Connect an oscilloscope to the “BFO Output”.
Load “BFO Output” with a 5 £ resistor .
Check the output voltage: 1.3 — 1.7 V p-p. (square wave)

Connect an electronic voltmeter to the “BFO Output”’.

Turn up the BFO OUTPUT VOLTAGE to a 300 mV reading on the voltmeter.

Load "BFO Output’ with a 5 Q resistor.
Check the output voltage: 6 dB * 1 dB below 300 mV (approx. 150 mV).

Turn up the BFO OUTPUT VOLTAGE for a 10 V reading on the voltmeter.

Load ""BFO Output’ with a 600 £2, 3 W resistor.
Check the output voltage: It should drop 6 dB £0.2 dB.

Check all positions of the BFO ATTENUATOR
(Source Imp. 600 £2).
Tolerance: 0.1 dB.

Same as above at 200 kHz.

Check the frequency response at an output of 10 V.

Tolerance: 5 Hz — 200 kHz: 0.1 dB
2Hz—-5Hz:0.15dB

Connect an electronic voltmeter ( 2 — 200 000 Hz) to the “BFOQ Output”
Push in BFO STOP and check the output voltage: max. 3 mV.

Connect an oscilloscope to the “BFO Output”
Max. signal on “BFO Output.”: 100 mV RMS.

Check the noise in “x 0.1, “x 1" and "’x 10"’ position of FREQUENCY SCALE.

Check the distortion at 1000 Hz.
2nd harm. <0.01%
3rd harm. <0.01%

Check the distortion in ""x 0.1”, x 1” and “x 10" position of FREQUENCY SCALE.

Connect a 2 nF capacitor across the "BFO Output.”
Check the distortion at 1000 Hz.
Tolerance: same as above.

Replace the 2 nF capacitor with a 130 £2 resistor.
Connect an oscilloscope to the "“BFO Output”
Check that there is no visible distortion.
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The BFO section is now adjusted and can be used as signal
source for the adjustment of the measuring amplifier.

Throughout the next chapters the control setting marked
"Standard"’’ refers to the standard set up of the 2010 given in

Signals for 2020

"Fixed Freq. 120 kHz"

""Var. Freq.”

the Checking Procedure.

Connect “BFO Output’’ to “Direct Input”’.

3.3. METER CIRCUIT

c.

Mechanical Zero

POWER: "Off""

Meter Sensitivity

POWER: “On"

CONTROL SETTING: “"Standard”

INPUT ATTENUATOR: “30 mV"”
READ OUT SELECTOR: “DC Lin"

Balance Adjustement

POWER: "Off"”

DC balance of 20 dB amplifier (ZL 0016)

DC balance of 0 dB amplifier and inverter (ZL 0016)

POWER: "On"

DC balance of 0 dB amplifier (ZL 0015)

DC balance of 12 dB amplifier (ZL 0016)

5.72

Adjustment Procedure 2010.3

Connect a frequency counter to the socket "'Fixed Freq. 120 kHz"".
Check the frequency: 120 kHz.
Check the amplitude of the 120 kHz signal:1—5 V p-p.

Connect a frequency counter to the socket "’Var. Freq.”.

Check the frequency: 200 — 240 kHz.
Check the amplitude of the 200 — 240 kHz signal: 160 — 1000 mV p-p.

Check the mechanical zero point of the meter.

Connect a DC voltmeter to ""Recorder” output
Adjust "Gain Control” to 4.5 V £ 10 mV on the ""Recorder” output
Adjust P 1361 (ZH 0036) for full scale deflection (10 V) on the 2010 meter.

READ OUT SELECTOR

X /R | Socket for ZE 0039
S
= I 1
EEERE J
VUTSRP
Top view
Rear view

Remove the output amplifier ZE 0039.

Shortcircuit the pin 'R’ and the pin ""U” in the socket for ZE 0039.

It can be done by connecting a jumper wire directly between pin ’R’" and pin “U” in the socket for
ZE 0039 or by connecting the jumper wire from pin "“U’’ to the corresponding terminal (R) on the
READ OUT SELECTOR. See figure above.

Shortcircuit the ""Recorder’” output

Measure the DC voltage at the junction of R 1807 and R 1808 (output of amplifier): 0V £0.1 mV
If necessary adjust P 1804.

Measure the DC voltage at the junction of R 1805 and R 1806: 0V =1 mV.
If necessary adjust P 1803.

Measure the DC voltage at pin A on ZL 0016: 0V £0.1 mV.
If necessary adjust P 1403 and P 1405 (ZL 0015).

Measure the DC voltage at pin Pon ZL 0016: 0V £1 mV.
If necessary adjust P 1801.
(Use only an insulated screwdriver).



2010.3 Adjustment Procedure

d.

Linearity Adjustment |

POWER: "Off""

POWER: “On"

FREQUENCY: 1000 Hz"

BFO ATTENUATOR: 100 mV"
CAL. OFF: “In"

BFO ATTENUATOR: 10 mV"

Attenuator Adjustment

BFO ATTENUATOR: 10 mV"
BFO OUTPUT VOLTAGE: “CW"

Meter Circuit Sensitivity

BFO ATTENUATOR: 100 mV"

READ OUT SELECTOR: "DC Lin"

Linearity adjustment Il

Cross-over Adjustment

BFO ATTENUATOR: ""30 mV"

READ OUT SELECTOR: "“DC Log"
BFO OUTPUT VOLTAGE: "Fully CCW"

EFFECTIVE AVERAGING TIME: "3 sec.”

Lin/Log Converter

FREQUENCY: 1000 Hz"
BFO ATTENUATOR: 100 mV"’
READ OUT SELECTOR: “DC Lin"

READ OUT SELECTOR: “DC Log”

BFO ATTENUATOR: "1 mV"”

BFO ATTENUATOR: 100 mV"’

Remove the shortcircuits between pin R and U.
Place the ZE 0039 in the unit again.

Measure the DC voltage at pin A (ZL 0015).
Adjust the BFO OUTPUT VOLTAGE for exactly 900 mV reading at pin A.

Check the voltage at pin A: 90 mV £0.3 mV.
If necessary adjust P 1403.

Recheck the 900 mV reading and repeat the adjustment until the' linearity. is within the tolerance.

Measure the DC voltage at pin B (ZL 0015).

Switch the BFO ATTENUATOR to 30 mV"* and back to 10 mV"".
Check the voltage at pin B.

Switch the BFO ATTENUATOR to "3 mV" and back to “10 mV".
Check the voltage at pin B:

Same reading as above. |f necessary adjust P 1404.

Connect an electronic voltmeter to the “Recorder”” output
Adjust BFO OUTPUT VOLTAGE to 10 V £20 mV on ""Recorder’’ output.

Check the DC voltage at the “Recorder” output: 4.5 V £10 mV.
If necessary adjust P 1802 (ZL 0016).

Check the DC voltage at the ""Recorder’” output according to the table below.

De BFO ATTENUATOR
voltage [300mV | 100 mV | 30 mV 10 mV 3mV 1mV 0.3 mV 0.1 mV
max. 14.4 1.44 460 144 46 14.7
nom. |14.23 4.50 1.423 450 142.3 45 14.2 4-7
min. 14.0 1.40 440 140 44 13.7
Y mV
If not all the values are within the tolerance adjust P 1801 at 45 mV.
Check at 14.2 mV. If necessary fine adjust P 1801.
Turn BFO OUTPUT VOLTAGE all the way up and then slowly back.
Watch the meter indication.
At 3 on the 10 V scale a little jump will be seen.
Max. jump £0.06 V.
If necessary adjust P 1401.
To repeat the check the meter deflection must be above 4 V.
Turn BFO OUTPUT VOLTAGE slowly upwards.
Watch the meter deflection.
At 4 a second jump will be seen.
To minimize the jump adjust P 1402, max. jump *0.06 V.
To repeat the check the meter must be below 3 V before the voltage is turned up again.
Check the jumps: same tolerance as above.
There is no interaction between the two adjustments.
Connect a DC voltmeter to the ""Recorder” output
Adjust BFO OUTPUT VOLTAGE to 4.5V £10 mV on ""Recorder” output.
Check the DC voltage on ‘“Recorder’’ output: 0 V =40 mV.
If necessary adjust P 485 (ZK 0003).
Check the DC voltage on "Recorder’’ output: 3.6 V £40 mV.
If necessary adjust P 486 (ZK 0003).
Recheck and if necessary readjust at the two points.
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3.4.

Linearity of Meter and Lin/Log Converter

BFO ATTENUATOR: 100 mV"
READ OUT SELECTOR: "DC Lin"

READ OUT SELECTOR: ”"DC Log"”

Frequency Response of Meter Circuit

Logarithmic reading
FREQUENCY: "2 kHz"

READ OUT SELECTOR: “Log AC"
BFO ATTENUATOR: 30 mV"

Linear reading
READ OUT SELECTOR: “Lin AC”

FREQUENCY: "2 kHz"
BFO ATTENUATOR: "1 V"

MEASURING AMPLIFIER

5.72

Output Amplifier
DC balance

CONTROL SETTING: ""Standard”

FREQUENCY RESPONSE: "Selective’
SELECTIVITY CONTROL: "Ext. Filter”

Frequency Response of Output Amplifier

FREQUENCY: "2 kHz"

Output Section Attenuator

FREQUENCY: "1 kHz"”

Adjustment Procedure 2010.3

Connect a DC voltmeter to ""Recorder” output and adjust BFO OUTPUT VOLTAGE to 4.5V
10 mV.

Check the meter and Lin/Log converter according to the table below.

BFO Meter deflection DC voltage
ATTENUAT. nominal max/min nominal  max/min
10.1V 454V
03V 0V 450V
99V 446V
8.1V 364V
0.1V 8V 360V
79V 3.56 V
I 6.1V 274V
30 mV 6V 270V
5.9V 266V
41V 1.84V
10 mV 4V 1.80V
39V 1.76 V
21V 940 mV
3 mVv 2V 900 mV
1.9V 860 mV
B + 01V +40 mV
1 mV ov 0 mV
- 0.1V —40 mV

Adjust BFO OUTPUT VOLTAGE for a 16 dB deflection on the 2010 meter.
Change the frequency to 200 kHz and check the reading: £0.5 dB
If necessary adjust C 421 (ZL 0015).
Before any adjustment readjust BFO OUTPUT VOLTAGE for the same voltage on ""Recorder’”
output for both 2 and 200 kHz.

As above but adjust C 1422 (ZL 0015) at 200 kHz.

Check the DC voltage on pin ""U” of ZE 0039: 0V £3 V.
If necessary adjust P 305 (ZE 0039).

Connect the “BFO Output’’ to the ""Ext. Filter Out”.
Adjust BFO OUTPUT VOLTAGE for 10 V deflection.

Load ""Recorder’”” output with a 10 k2 resistor.
Check the frequency response: 2 Hz — 10 Hz +0.3dBre 2 kHz
10 Hz — 200 kHz ~ £0.1 dB re 2 kHz. If necessary adjust C 308
(ZE 0039) at 200 kHz.

Remove the load

Connect the “"BFO Output’’ to “Ext. Filter Out”’.
Adjust BFO OUTPUT VOLTAGE for 19.5 dB deflection.

Check the steps of OUTPUT ATTENUATOR against BFO ATTENUATOR or a special attenuator
box.
Tolerance: £0.1 dB (+ £0.1 dB from the BFO attenuator).

At 200 kHz the tolerance is £ 0.2 dB.



2010.3 Adjustment Procedure

c. Overload Indicator

FREQUENCY RESPONSE: "Selective”
SELECTIVITY CONTROL: "Ext. Filter”

e

Output Impedance

FREQUENCY RESPONSE: "Selective”
SELECTIVITY CONTROL: "Ext. Filter”

e. Noise and Hum

READ OUT SELECTOR: "AC"”

f. Distortion

OUTPUT ATTENUATOR: "x 1"

Input Amplifier
g. Sensitivity and Reference

CONTROL SETTING: "Standard”
CAL. OFF: "In"

h. Input Section Attenuator

Control setting as for item
Sensitivity and Reference.

FREQUENCY: “200 Hz"”

3-8

Input signal to "Ext. Filter Out”: 1 kHz adjusted to give exactly 56 V peak on “"Recorder’ output
The "Output Section Overload” should indicate overload within £ 0.5 dB of this condition.

Check at 200 kHz if the indication is still correct and with an oscilloscope that the output voltage
has not yet been limited.

If necessary adjust P 304 (ZE 0039).

Check that the relay S 16 (ZK 0004) is activated when the overload indicator comes on.

Input signal: 1 kHz adjusted to give exactly 10 V RMS on "Recorder’’ output

Load the ""Recorder” output with a resistor of 1 k2.

The "Recorder’” output voltage should drop max. 0.5 dB corresponding to an output impedance of
50 Q2.

The above mentioned check should be made at 200 kHz as well.

Short circuit the "Ext. Filter Out” socket.
Check the noise and hum on the recorder output according to the following scheme.

OUTPUT Hum Noise
ATTENUAT,| 50 Hz 100 Hz 150 Hz

x 0.001 30 mV 20 mV 30 mV 150 mV
x 1 22 mV

Adjust a 1 kHz input signal to give 10 V RMS on "Output”.

Set the Frequency Analyzer (2107) to Rejection Mode at 1 kHz and check the distortion which
can be measured down to 0.25% only with these instruments.

However, the tolerance for 2010 is 0.1% at 1 kHz and 0.3% at 50 kHz but to measure this a more
complex set up is necessary.

Connect the “BFO Output” to "Direct Input”

Apply exactly 100 mV — 1 kHz to the "Direct Input”.
Adjust the ""Direct Sens.” for full deflection on the meter (10 V).
AC voltage on the "Recorder’” output: 10 V £0.1 dB

Push in 50 mV REF.
Adjust P 1 (ZE 0037) for a meter deflection to the “Ref.” mark.

Check the range of the ""Sens.”” adjustment in both ""Direct” and ""Preamp.’;+ 4 to —10 dB.

Check the range of the "'Gain Control”* > 10 dB.
Check that the “"Uncal.”” indicator lamp is working.

Adjust BFO OUTPUT VOLTAGE for a 19.5 dB reading on the 2010 meter.

Check the steps of INPUT ATTENUATOR against the BFO ATTENUATOR or a special attenu-
ator box.

Tolerance: 0.1 dB (+ 0.1 dB from the BFO attenuator)

At 200 kHz the tolerance is £ 0.3 dB.
If necessary adjust C 3, C 6, C 8 and C 10 (ZE 0037).
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Overload Indicator for the Input Amplifier
INPUT ATTENUATOR: "1 V"

FREQUENCY RESPONSE: "Selective”
SELECTIVITY CONTROL: "Ext. Filter”

Output Impedance (Input Amplifier)

INPUT ATTENUATOR: "1 V"
FREQUENCY RESPONSE: “Selective”
SELECTIVITY CONTROL: "“Ext. Filter”

Hum (Input Amplifier)

Distortion

iNPUT ATTENUATOR: 0.1 V"'

Noise

CONTROL SETTING: "Standard”
INPUT ATTENUATOR: “10 mV"”
OUTPUT ATTENUATOR: "x 0.003"
CAL. OFF: "In"

Adjustment Procedure 2010.3

Input signal: 1 kHz adjusted to give exactly 5.6 V peak on "Ext. Filter In"" socket.
The "Input Section Overload” should indicate overload within £0.5 dB of this condition.

Check at 200 kHz if the indication is still correct and with an oscilloscope that the output has not
yet been limited.
If necessary adjust P 51 (ZE 0038).

Check that the relay S 16 (ZK 0004) is activated when the overload indicator comes on.

Input signal: 1 kHz adjusted to give 1 V RMS on "Ext. Filter In”" socket.
Load the socket with a resistor of 200 2.

The "Ext. Filter In"" output voltage should drop max. 1 dB corresponding to an output impedance
of <25 Q.

The above mentioned check should be made at 200 kHz as well.

Shortcircuit the “’Direct Input”’.
Measure the hum on the “Ext. Filter Input”.

INPUT 50 Hz 100 Hz 150 Hz
ATTENUAT,
10 mV 280 uVv 200 uVv 280 uVv
300 mV
. 300 V 90 uVv 90 uVv 90 uVv

Adijust a 1 kHz input signal to give 1 V RMS on "Ext. Filter In"" socket.

Set the Frequency Analyzer (2107) to Rejection Mode at 1 kHz and check the distortion, which
can only be measured down to 0.25% with these instruments.

The tolerance for Type 2110 is 0.01% at 1 kHz and 0.03% at 50 kHz, but to measure this a much
more complex set up is necessary.

Shortcircuit the “Direct Input”.
Check the noise by reading the meter indication on the 2010.

Lin D A B C

uv 7.0 50 2.0 2.0 2.0
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3.5.

COMPRESSOR

3.6.

Compressor Adjustment

FREQUENCY: 1000 Hz"

BFO ATTENUATOR: "1 V"

BFO OUTPUT VOLTAGE: " Fully CW"

METER AND RECORDER: "BFQ"’
COMPRESSOR SPEED: 1000 dB/sec."”

Frequency Response of the Compressor

BFO ATTENUATOR: ""10 V Source Imp. 5 "

COMPRESSOR SPEED: "3 dB/sec.”

WEIGHTING NETWORK

3.10

INPUT SEC. ATTENUATOR: "1 V"
OUTPUT SEC. ATTENUATOR: "x 1"
FREQUENCY RESPONSE: "Selective”
SELECTIVITY CONTROL: 1000 Hz"
EFF. AVERAGING TIME: 0.3 sec.”
DIRECT INPUT: “In""

CAL. OFF: "In""

FREQUENCY DIAL: "Lin.”

Connect the “BFO Output” to the ““Compressor Input”.
Adjust ""Compressor Voltage” for a 20 dB reading on the 2010 meter.

Measure the AC Voltage at pin A on ZE 0041: 0.5 V RMS.
If necessary adjust P 364.

Adjust ""Compressor Voltage” for a 18 dB reading on the 2010 meter.
Change COMPRESSOR SPEED to "3 dB/sec’” and check the meter deflection.
Max. deviation: £0.1 dB.

Connect a DC voltmeter (input impedance > 1 M) to arm of P 362.

Turn P 362 slowly clockwise and watch the 2010 meter. At 0.2 dB increase in the meter
reading note the DC voltage. Turn P 632 back to a DC reading of 450—500 mV less than
the first reading.

Connect the voltmeter to the arm of P 363.
Turn P 363 slowly till the deflection on the 2010 meter has decreased 0.2 dB. Note the DC
voltage and turn P 363 back to 150—200 mV difference from the first reading.

Check the compression according to the Checking Procedure.

Adjust “"Compressor Voltage' to 10 V at the “BFO Output”’.
Check the frequency response: 1 kHz — 200 kHz
Tolerance: £0.2 dB.

Check the frequency response: 2 Hz - 1000 Hz
Tolerance : £0.2 dB.

Adjust “Compressor Voltage” to 1V at the "BFO Output”.
Check the frequency response: 1 kHz — 200 kHz
Tolerance : £0.2 dB.

Connect an external oscillator to ""Direct Input’”
Adjust the input voltage at 1000 Hz to a 19.5 dB deflection on 2010.
Check the meter deflection in position A-B-C-D
Tolerance: £0.1 dB re lin.
If necessary adjust: Curve A: P 251
Curve B: P 252
Curve C: P 253
Curve D: P 254.

Adjustment of Curve A will affect the adjustment of Curve B-C-D
Check the frequency response of the weighting networks according to the table.

I

‘ Frequency C B ‘ A D
-12.3 —36.2 —68.4 —25.6
| 10 Hz -14.3 —38.2 —70.4 —27.6
-16.3 —40.2 —74.0 —29.6
+ 07 — 46 | -181 -73
100 Hz - 03 — 56 —19.1 — 7.8
- 1.3 — 66 —20.1 - 83
+ 0.1 + 0.1 + 0.1 + 0.1
1 kHz ref 0 0 0 0
- 01 - 01 — 0.1 - 01
+ 0.4 + 05 | + 05 + 49
| 1.6 kHz - 01 0 |+ 10 + 54
L - 0.6 - 05 | + 15 + 59
T
- 03 - 02 + 05 +10.4
4 kHz - 08 - 07 + 1.0 +10.9
- 1.3 = 1.2 + 15 +11.4
- 25 - 24 - 06 + 55
8 kHz - 3.0 - 29 -1 + 6.0
— 35 — 34 - 1.6 + 65
—10.2 —10.1 -83 | -1
| 20 kHz -11.2 —11.1 -93 | -—181|
—12.2 —12.1 -10.3 - 9.1
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3.7. FILTER ADJUSTMENT

a. 1.2 MHz Filter ZS 0174

Test Equipment

1.2 MHz variable oscillator. Resolution <100 Hz
Frequency Counter

Electronic Voltmeter (Frequency Range > 1.2 MHz)
and x 10 probe.

Multimeter (20000 ©2/V)

Check of DC voltages.

Check of square wave generator V 105 and V 106.

FREQUENCY SCALE: "Log. x 10"

2010.3 Adjustment Procedure

Due to the requirement of high stability the filters are artificial aged.
Only minor repair and adjustment should be carried out. (Example: replacement of a transistor).
If a major repair and adjustment is necessary it is recommended to have it done by the factory.

C101 (+): +6.8V  Tolerance: 0.5V
C102 (—): =12 V Tolerance: £1 V
C104 (+): +0.6 V Tolerance: £0.1 V
C105(+):+8 V Tolerance: £0,5V
C106 (—-): -9 V Tolerance: 0.5 V

Remove ZE 0038.
Set the frequency at 200 kHz.

Check the signal on the collector of V 106.

+1vioav

—-o0.6VZXo0.v

1usec.

Check the signal on the emitter of V 108 and V 109.

&
>
N
o
| B
1usec.
| 15t section i A 2" gec. | 37 gec. ' ) AL | sth gec. |
f T 1 1 1 T 1 ]
+
I G (o] F A B
i i / ’
1 } 4 V113
o
o Cc123
@
o 2 ©f
O 7 > > L
7 . c AT .
o™
€120 ©
& Gt Gt ¢—0 H

5 th filter section.

5.72
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Stop the 1—1.2 MHz to the modulator by unsoldering C 107. (1—1.2 MHz input pin V).

Apply a 100 mV — 1200 kHz signal through a 0.1 uF capacitor to point A.

Connect the electronic voltmeter to pin E.

Adjust C 132 for max. peak.

Check the resonance frequency. f, = 1200 kHz 0.4 kHz.

To get the best accuracy the resonance frequency is checked in the following way.
Adjust the signal generator for a max. reading on the voltmeter.

Then offset the frequency * until the meter deflection has decreased 0.5 dB.

Note the frequencies and calculate the resonance frequency f, after the formular

fy = 0.5 (f1 + f2)
3.11



Adjustment Procedure 2010.3

4th filter section

3rd filter section

2nd filter section

1st filter section.

Adjustment of amplitude

Check of bandwidth

Modulator Balance.

INPUT ATTENUATOR: "1 V"
OUTPUT ATTENUATOR: "“x 0.3"
CAL. OFF: "In"

FREQUENCY RESPONSE: "Selective’

METER AND RECORDER: ""Analyzer”

SELECTIVITY CONTROL: 316 Hz"”
FREQUENCY SCALE: "Log. x 0.1
FREQUENCY: "2 Hz"

3.12

Shortcircuit point B to ground.

Apply a 100 mV — 1200 kHz signal through a 0.1 uF capacitor to point C.
Connect the voltmeter to point D.

Check the resonance frequency f, = 1200 kHz £0.4 kHz.

Remove the shortcircuit from point B.

Apply a 100 mV — 1200 kHz signal through a 0.1 uF capacitor to point E.
Connect the voltmeter to point F.

Adjust C 130 for a max. peak.

Check the resonance frequency fo = 1200 kHz £0.4 kHz.

Shortcircuit point G and H.

Apply a 100 mV — 1200 kHz signal through a 0.1 uF capacitor to point I.
Connect the voltmeter to point K.

Adjust C 129 for max. peak.

Check the resonance frequency f, = 1200 kHz £ 0.4 kHz.

Remove the shortcircuit from point G and H.

Shortcircuit the collector of V 106 to ground (soldering tag).

Apply a 1200 kHz approx. 100 mV signal, through a 0.1 uF capacitor to the base of V 109

(Soldering tag).

Connect the voltmeter to point L.

Adjust the input signal for a 100 mV reading at point L.
Adjust C 128 for max. peak.

Check the resonance frequency f, = 1200 kHz * 1 kHz.

Remove the shortcircuit.

Apply a 1200 kHz + 100 Hz signal to point I.

Adjust the input voltage for a 100 mV £ 1 mV reading at point L.
Check the voltage at point F: 55 mV £1 mV.

If necessary adjust P 101.

Check the voltage at pin E: 226 mV =2 mV.
If necessary adjust P 102.

Connect the signal generator through a 0.1 uF capacitor to the base of V 109. (Soldering tag).

Shortcircuit the collector of V 106 to ground.

Connect the voltmeter to pin E.

Input signal = 1200 kHz.

Adjust the amplitude for a suitable reading on the voltmeter: approx. 300 mV.
Check the 3 dB bandwidth: 10.5 kHz £ 0.5 kHz.

Check the centre frequency of the filter: 1200 kHz + 1 kHz.

Connect C 107 again.

Adjust “"Modulator Balance” to min. deflection on the 2010 meter.

Check the range of the upper knob of "Modulator Balance: £ 13 dB re min.
If necessary adjust P 103 (ZS 0174).

Check the range of the lower knob: 11 dB re. min.
If necessary adjust C 115 (ZS 0174).

After some warm up time check again “"Modulator Balance”.
Tolerance: as above * 3 dB
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Adjustment Procedure 2010.3

b. 30 kHz Bandpass Filter For adjustment of the 30 kHz bandpass filter the BFO section and the Measuring amplifier of the
2010 is well suited.

SELECTIVITY CONTROL: 316 Hz" Remove the ZS 0174.

Shortcircuit the base and the collector on V 152.
Unsolder C 155 (Pin B).

1st section Shortcircuit C 152.
Connect the BFO output signal to pin A.
Input signal: 50 mV — 30 kHz.
Connect "Direct Input” to the emitter of V 156.
Adjust L 151 for max. peak at 30 kHz.
Remove the shortcircuit from C 152.

2nd section Connect the BFO signal to the top of L 151.
Adjust L 152 for max. peak of 30 kHz.

3rd section Shortcircuit C 154.
Connect the BFO signal to the junction of L 152/C 152.
Connect “Direct Input” to pin L.
Adjust L 153 for max. peak at 30 kHz.
Remove the shortcircuit from C 154.

4th section Connect the BFO signal to the top of L 1563.
Adjust L 154 for max. peak at 30 kHz.

Adjustment of amplitude Apply a signal 44 mV, 30 kHz (£ 0.1 dB, 10 Hz) to pin A,
Turn P 157 fully CCW.
Check the signal at the emitter of V 156: 58 mV £0.5 mV.
If necessary adjust P 155.

Check the signal at pin L: 1.15 V £0.1 dB.
If necessary adjust P 154.

Change SELECTIVITY CONTROL to "“1000 Hz"
Check the voltage at pin L: 1.15V 0.1 dB.
If necessary adjust P 152.

Change SELECTIVITY CONTROL to 316 Hz""
Adjust P 157 to 1 V £0.1 dB at pin L.

Check of '‘Bandwidth

J?oi 0.15dB

-3.5dB | -3.5dB

A fo =30kHz i\
.] ; ; H ; 316 Hz bandwidth
T T T T T

-158 -52 +52 +158 .
\ \ \ ] , 1000 Hz bandwidth
1 1 T T T

-500 -166 +166 +500

SELECTIVITY CONTROL: “316 Hz" Check the —3.5 dB bandwidth: 316 Hz £9 Hz.

Check the centre frequency: 30 kHz + 10 Hz.

SELECTIVITY CONTROL: 1000 Hz" Check the —3.5 dB bandwidth: 1000 Hz £ 30 Hz.
Check the centre frequency: 30 kHz +30 Hz.

Ripple Check the ripple on the filter top.
Tolerance: £0.15 dB.

Remove the shortcircuit from V 152.
Replace C 155.
Place the ZS 0175 in the 2010.

5.72 3.13



2010.

C.

3 Adjustment Procedure

750 Hz Bandpass Filter ZS 0177

3.14

30 kHz filter section

To ease the adjustments the filter section can be removed from the 2010.

Disconnect the plugs ’B” and “'C"".

Loosen and disengage the locks "’D"" for the shaft to the Input and Output attenuator.
Remove the eight screws marked A",

The filter section can now be removed from the unit.

Connect the ZS 0177 to the 2010 via the plugs "B’ and ""C""

Remember ground connection between the 2010 and the chassis for the filter section.

0dB

| 1 |
-Af + Af

Disconnect R 235 at the input (30 kHz signal from ZS 0175).
Apply the BFO signal through R 235.
Input signal: 30000 Hz, 70.7 mV (—3 dB of full scale deflection).

Short circuit L 206 (not to ground).

Connect an electronic voltmeter to point A—B.

Adjust L 205 for max. peak at 30 kHz (30 mV range).

Check the —3 dB frequencies A f and adjust L 205 to + Af= —Af.

Remove the shortcircuit from L 206.
Connect the BFO signal to the top of C 215.
Adjust L 206 for max. peak at 30 kHz (316 mV range).

Apply the BFO signal to R 235 again.

Check the voltage at R 235: 70.7 mV.

If necessary readjust BFO OUTPUT VOLTAGE.
Measure the signal at point A: 316 mV 0.1 dB.
If necessary adjust P 207.

Check the —3 dB bandwidth of the filter: approx. 965 Hz.
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5.72

750 Hz filter section

METER AND RECORDER:

“BEQ"

FREQUENCY RESPONSE: ""Selective”

SELECTIVITY CONTROL:

Sensitivity adjustment.

SELECTIVITY CONTROL:

SELECTIVITY CONTROL:

SELECTIVITY CONTROL:

SELECTIVITY CONTROL:

SELECTIVITY CONTROL:
SELECTIVITY CONTROL:
SELECTIVITY CONTROL:

SELECTIVITY CONTROL:

Check of bandwidth

SELECTIVITY CONTROL:

”3.16 Hz"

100 Hz"

"3.16 Hz"

10 Hz"

”"31.6 Hz"”

100 Hz"

3.16 Hz"

10 HZ"”

"31.6 Hz"”

""3.16 Hz"”

Adjustment Procedure 2010.3

Connect the BFO signal to C 205 through a 56 k{2 resistor.
Input voltage: approx. 3 V.

Connect an electronic voltmeter to C 207.

Shortcircuit the top of L 202 point “’D” to ground.

Adjust L 201 for max. peak at 649.70 Hz.

Amplitude approx. 20 mV.

Check the —3 dB frequencies and adjust L 201 to + Af= —Af.
Remove the shortcircuit from L 202.

Connect the BFO signal direct to C 207.

Input voltage: 30 mV.

Connect the voltmeter to the junction of R 210 and the emitter of V 211.
Adjust L 202 to max. peak at 749.7 Hz.

Amplitude approx. 240 mV.

Check the —3 dB frequencies and adjust L 202 to + A f= —Af.

Connect the BFO signal to the top of L 202.

Input voltage: 100 mV.

Shortcircuit the top of L 204 to ground.

Connect the voltmeter to the 3rd tap of L 203 (point F).
Adjust L 203 for max. peak at 749.7 Hz.

Amplitude approx. 24 mV.

Check the —3 dB frequencies and adjust L 203 to + Af= —Af.
Remove the shortcircuit from L 204.

Connect the BFO signal to C 209.

Input voltage: 70 mV.

Connect the voltmeter to the output (C 206).

Adjust L 204 for max. peak at 749.7 Hz.

Amplitude approx. 0.5 V.

Check the —3 dB frequencies and adjust L 204 to + A f= —Af.

Connect the BFO signal to C 205 through a 56 k2 resistor.
Input signal: 5 V, 750 Hz.
Connect the voltmeter to the junction of R 210 and the emitter of V 211.

I1f P 201 has been replaced set P 201 to the middle position. Else leave P 201 in the preadjusted

position.
Adjust BFO OUTPUT VOLTAGE for a 140 mV reading on the voltmeter.

Set the BFO frequency for max. peak.
Adjust P 209 to 140 mV deflection on the voltmeter.

Adjust P 203 to 140 mV deflection on the voltmeter.
Adjust P 202 to 140 mV deflection on the voltmeter.

Connect the voltmeter to C 206.
Adjust P 208 to 0.5 V deflection on the voltmeter.

Adjust P 210 to 0.5 V deflection on the voltmeter.
Check the voltage: 0.5 V. If necessary adjust P 203.

Check the voltage: 0.5 V. If necessary adjust P 202.

Measure the —3.5 dB bandwidth: 3.16 Hz =8 Hz.

Calculate the centre frequency: 749.7 Hz 0.1 Hz.

If the bandwidth exceeds the tolerance change P 201 to another position and repeat the sensitivity

adjustment.

Check the —3.5 dB in 10 Hz", "31.6 Hz"" and "200 Hz" positions of SELECTIVITY CONTROL.

Tolerance: * 3%.
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2010.3 Adjustment Procedure

3.16

AFC adjustment

GAIN CONTROL: "Cal.”

INPUT SEC. ATTENUATOR: 100 mV"
INPUT: "Direct”

CAL. OFF: "In"

FREQUENCY SCALE: "Lin. x 1"
BFO ATTENUATOR: "0.1 V"
SELECTIVITY CONTROL: 100 Hz"
FREQUENCY RESPONSE: "'Selective”
METER AND RECORDER: "Analyzer”
OUTPUT SEC. ATTENUATOR: “x 1"
READ OUT SELECTOR: "Lin. AC”

B & T PROGRAM: "Manual”
FREQUENCY: 10 kHz"

AFC: "Out”

SELECTIVITY CONTROL: "3.16 Hz"
50 mV REF.: "In"”
INPUT SEC. ATTENUATOR: 100 mV"

Pull-in range of AFC

Connect “BFO Output’’ to “Direct Input”’.

Adjust BFO OUTPUT VOLTAGE for full scale deflection on the 2010 meter.

Connect an oscilloscope to pin 6 of V 458.

Check the signal: 750 Hz, 20 Vp:p (square wave).

Turn INPUT ATTENUATOR to 30 V".

Check the signal: symmetrical clipped sine wave.

If necessary adjust P 452.

Check the signal of the collector of V 452, approx. 22 V p-p symmetrically.

Remove the cennection between “BFO Output’’ and ““Direct Input”.

Note the frequency of the Nixie read-out.
Push-in the ""AFC" button.

Adjust P 451 to the same read-out on the Nixie tubes.

Release the ""AFC" button.

Adjust the frequency tuning for max. reading on the 2010 meter.

Push-in the ""AFC" button.

Turn frequency tuning clockwise until the meter reading has decreased 0.5 dB.
Release the "AFC'’ button and read the frequency. (Af')

Push-in the "AFC" button and turn the frequency counter clockwise until the meter reading has

decreased 0.5 dB.

Release the “AFC’’ button and read the frequency (/Af’)

N
The range of the AFC circuit = Ay

3.16 (Bandwidth)

The AFC operates in the four lower bandwidths only.

=min. 10.

SELECTIVITY CONTROL

3.16 10

FREQ. SCALE "x 0.1 10 -

FREQ. SCALE "x 1" 10 100

FREQ. SCALE "x 10” 10 100

31.6

100

1000

100

1000
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BRUEL & KJZAR
Naerum — Denmark

Capacitors:

C1201 Polycarbonate
C 1202 Ceramic

C 1220 Electrolytic
C1221,1222

Coils:

L 1231,1232  Filter coil

Selectors and Relays:

1.5 uF/100 V
390 pF/400 V
6800 uF/ 25 V
1250 uF/ 40 V

o1 Input Attenuator

02 Output Attenuator

03 Read Out Selector

04 Effective Averaging Time

05 Selectivity Control

06 B & T Program

07 Compressor Speed

08 Frequency Scale

09 BFO Attenuator

010,11 BFO Ref., BFO Stop

012 Counting Time Increase

013 Sweep Control

014 Push button Selector

015 - -

016 Power Switch

017 Overload and Frequency marking

S 1-8 Relay

S9 -

$10,11,12 -

S13 -

S 15,16 -

Potentiometers:

P 1201 ’Gain Control” 10 k2
P 1202,1203 “"Modulator Balance” 20 kQ2
P 1204 "’Frequency Increment”’ 5 k2
P 1205 ’BFO Output Voltage” 5 kQ
P 1206 ""Compressor Voltage" 25 k2
P 1551 Frequency Scale Potm. 2.2k
Diodes:

Q1201-1203  Si. diode. 150 V/300 mA BAX 16
Q1236 - 150 V/300 mA BAX 16
Resistors:

R 1202 Carbon 0.25W 5% 2.2MQ
R 1203 - - 330 k2
R 1204 - - 8.2MQ
R 1205 - - 1.5MQ
R 1206 220 k2
R 1207,1208 10k
R 1209 - - 330 k2
R1218 Metal 1% 511 Q
R 1232 Carbon 5% 560
4.78

Parts List

Scales:
CS 0343 Supplied with the Instrument
CK2391
CE 0450 Voltage and dB scale
CE 0434 dB and voltage scale (Lin.)
dB and voltage scale (Log. 50 dB)
P.S.D. scale
Scale for 1 microphone
LJ 0008 Scale for 1/2"" microphone
Scale for 6—17 mV/g accelerometer
Log/Lin scale
Uncalibrated scale (0 — 100)
OH 2036
OH 2037 Scales
OH 2038
OH 3007 Accessories
OH 3006
OH 3005 Absorption Coefficient scale
OH 2034 0.8 - 2.6 mV per N/m2 microphone scale
OG 3000 0.4 - 1.06 mV per N/m2 microphone scale
OG 3001 dB/dB m scale
NT 0023 1.7 - 6 mV/g accelerometer scale
OH 3047 17 - 60 mV/g accelerometer scale
OH 2035 60 - 170 mV/g accelerometer scale
0J 0010
0J 0011
NN 0014 Miscellaneous:
OH 3024
Power cord
0OC 0024 Rubber feet
0OC 0028 Guides for PC boards 89.6 mm
OC 0029 Guides for PC boards (large) 130 mm
OC 0028 Guides for PC boards 8 mm
0OC 0021 Moving Coil Instrument
Metal Cabinet
Knob 50 mm
Retaining ring for do.
Screw for do.
PP3116 2 mm Allen key for above
PP 3200 Knob 31.5 mm
PX 2516 Knob 25 mm
PQ 2505 Knob 256 mm
PP 3254 Knob 10 mm
Retaining ring for 25 and 31.5 mm Knob
PD 2200 M 4 Allen screw for do.
2 mm Allen key for above
7 pin socket Overload and F. marking
8 pin socket B & T Program
10 pin socket
Qv 0217 18 pin socket
Qv 0217 18 pin socket
Multi socket 2 x 10 pin
Socket for neon lamp
Socket for scale lamp
Socket for dial lamp
RB 6220 Bezel for Frequency scale
RB 5330 Frequency pointer
RB 6820 Power transformer
RB 6150
RB 5220
RB 4100
RB 5330 Lamps and Fuses:
RF 2511
RB 2560 Scale Lamps
Neom Lamp

valid from serial no. 725759

Neon Lamp (decimal point)

Fuse 0.5 Amp.

2010.4

SA 0O(
SA 0(
SA 0O(
SA O(
SA 0(
SAOC..
SA 0058
SA 0059
SA 0087

SA 0054
SA 0060
SA 0083
SA 0084
SA 0142
SA 0143
SA 0144

AN 0010
DF 7010
DZ 9013
DZ 9037
DZ 9076
IM 0028
KQ 0084
SN 5018
DB 0849
YQ 2087
QA 0043
SN 3222
SN 2527
SN 2522
SN 1022
DB 0674
YQ 2083
QA 0043
JJ 0709
JJ 0802
JJ 1001
JJ 18™
JJ 18
JJ 20
JO 00
JO 00
JO 00
SO 01
SV 00
TN 003y

VS 1273
VS 0015
VS 0016

VF 0023
4—1



2010.4 Parts List

Printed Circuit Boards with Components:

Frequency Counter

Input Att. and 1st Input Amplifier
2nd Input Amplifier

Output Att. and Amplifier

BFO Amplifier

Compressor Amplifier

Regulation Amplifier

Power Supply £20 Vand +5 V
Power Supply £80 V and + 24 V
Power Supply for Preamplifier
Interconnecting Circuit (Input Sec.)
Control Circuit

Contact Circuit

Interconnecting Circuit for V.C.O.
Interconnecting Circuit for Power Supply
Frequency Adjustment Circuit
Sensitivity Control

Averaging Time Circuit
Interconnecting Circuit (Output sec.)
Interconnecting Circuit (BFO)
Interconnecting Circuit (Comp.)
Push button circuit

Fixed Oscillator and Frequency Converter
Oscillator and Modulator for V.C.O.
AFC Circuit and Lin/Log Converter
BFO Comparator and Marking Circuit
Integrator and Range Selector

Active Diodes and Amplifiers
Frequency Converter

Lin/Log Converter for V.C.O.

BFO Modulator

DABC Filter and Selector Circuit

1.2 MHz Bandpass Filter

30 kHz Bandpass Filter

750 Hz Bandpass Filter

Frequency Converter for Var. Osc.
Control Circuit for V.C.O.

BFO Attenuator

ZD 0188
ZY 0029
ZE 0037
ZE 0038
ZE 0039
ZE 0040
ZE 0041
ZE 0042
ZG 0028
ZG 0029
ZG 0172
ZH 0029
ZH 0030
ZH 0031
ZH 0032
ZH 0033
ZH 0034
ZH 0035
ZH 0036
ZH 0037
ZH 0038
ZH 0039
ZH 0040
Z1 0008
Z1 0009
ZK 0003
ZK 0007
ZL 0015
ZL 0016
ZM 0010
ZM 0043
ZM 0012
ZS 0173
ZS 0174
ZS 0175
Z5 0177
ZZ 0013
ZZ 0041
ZX 0012
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Circuit and Layout Diagrams
with Parts List

ZD 0188
'ZY 0029

Frequency Counter
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[ \ \ 1729 l‘
\ |
\ \
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B G My e e T A e s B . S|
Viewed from the component side
Remarks to position numbers: Add. 1700 to all numbers
ZY 0029
Ceramic 0,22 uF/ 30V CK 5220 a1 Ze. IN5279 174,5-183,6 V/0,4 W Qv 1373
Carbon 1/4W 5% 1 kO RB 3100 R 21-26 Carbon 1/4 W 5% 12 kQ RB 4120
- - - 5,6 kQ RB 3560 R 27-32 - - - 2,2 kO RB 3220
- - - 10 kQ RB 4100 R 33 - - - 18 kQ RB 4180
- - - 68 kQ RB 4680
B . . 10 kQ RB 4100
V 21-26 Display Driver DD700 VD 0060
V 27,28 Display VU 0002
U/D Decade Counter 74LS192 VD 1009 vV 29 Silicon NPN 2N3440 VB 0250
6 x D Flip-Flop 74LS174 VD 1006
4 x 2 Input NOR 74LS02 VD 1000
2 x 5 Input NOR 74LS260 VD 1036 Printed Circuit Board XC 1502
6 x INV 74LS05 VD 1035 Socket for diaplsy JV 0009
4 x 2 Input OR 74LS32 VD 1034 16-pin Socket for dual-in-line JJ 1622
Programmable Counter CD4059A VD 2067 10-pin Plug JP 1007
Silicon NPN BC109 VB 0047 20-pin Plug JP 2006
- - BSX20 VB 0513 Single Pole Pin JL 0050
Printed Circuit Board XC 1501
14-pin Socket for dual-in-line JJ 1408
16-pin Socket for dual-in-line JJ 1622
20-pin Socket for dual-in-line JJ 2012 ZD 0188
24-pin Socket for dual-in-line JJ 2406 ZY 0029
2010 from serial no. 669811 1
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Rerum — Devmark Circuit and Layout Diagram with Parts List

CIRCUIT
DIAGRAM

REF.

C1
C3
Cc4
Cb
C6
Cc7
cs8
Cc9
c10
cn
c12
Cc14
C15
C16
c17
c18
c19
C20,21
Cc23
C24
C25
C26
c27
c28

C 29,30

C31
Cc32
C33
C34
C35

LA

O1E
O1F

P1

Q1,2

Q4,5

COMPONENT TYPE

Polycarbonate
Trimmer
Ceramic
Trimmer
Ceramic
Trimmer
Ceramic
Trimmer .
Ceramic
Polystyrene
Ceramic

Electrolytic
Ceramic

Polystyrene
Electrolytic

Polycarbonate
Ceramic

Polystyrene
Ceramic
Polystyrene
Coil

Selector wafer

Potm. Wire w.0.5 W

Si. Diode
Zener Diode
Si. Diode

100 V/225 mA
9.1V/0.4W
150 V/0.3 A

0.47 uF/250 V
10-40 pF/160 V
82 pF/ 63V
22 pF/400 V
1040 pF/160 V
68 pF/400 V
1040 pF/160 V
56 pF/400 V
10-40 pF/160 V
50 pF/400 V
1.8nF/ 63V
6.8 pF/400 V
47 pF/400 V
180 pF/400 V
200 pF/400 V
4.7 nF/500 V
15 pF/400 V
640 uF/ 16 V
1.5 pF/250 V
220 pF/125 V
50 uF/ 6.4 V
8uF/ 40V

25 uF/ 6.4 V
330 nF/250 V
10 pF/400 V

12 pF/400 V
430 pF/125 V
200 pF/400 V
180 pF/125 V
860 pF/125 V

75 mH

lin. 1kQ

EC 401

ZF 9.1
BAX 16

STOCK
REF.

CS 0021
CV 0026
CK 1820
CK 1220
CV 0026
CK 1680
CV 0026
CK 1560
CV 0026
CK 0058
CT 1153
CK 0680
CK 1470
CK 2180
CK 0078
CK 3470
CK 1150
CE 0209
CK 0151
CT 141
CE 0204
CE 0414
CE 0203
CS 0035
CK 1100
CK 0095
CT 1145
CK 0078
CT 1140
CT 1163

LB 0694

0D 1009
0D 1010

PG 2102
Qv 0213

Qv 1109
Qv 0217

CIRCUIT
DIAGRAM

REF.

R1
R2
R3
R4
R5
R6
R7
R8
R9
R10
R11
R12

R13
R14
R15
R16
R17
R 18,19
R20
R21
R22
R23
R24
R 25
R 26
R27
R 28,29
R 31,32
R33
R 34

V1,2
V34
V5,6
V7

valid from serial no 412127

COMPONENT TYPE
Metal 12w
- 1/4 W
- 12w
- 1/4 W
Carbon .
Metal
Carbon -
Metal
Carbon
Metal -
Carbon -
FET N spec.
PNP
NPN
PNP

Printed Circuit Board

5%
1%

5%
1%
5%

1%
5%

ZE 0037

Input Attenuator
and Amplifier

F  Ref. Osc.

A. Feed back
B. Out
C. Ground
D.+20V
E.-20V
F. Ref. Osc. Stop
H.Ground
J. Out
K.Ground
L.In
STOCK
REF.
684 k2 RF 6009
900 k2 RF 6014
968.4 k2 RF 6015
990 k2 RF 6016
mMQ RF 6010
316 k2 RF 6008
100 k2 RF 6013
31.6 k2 RF 6012
6.84 kQ RF 6007
2.162 k2 RF 6005
684 Q RF 6002
316 RF 6000
16 k2 RF 0106
39.2kQ RF 4392
60.4 k<2 RF 4604
2.21kQ RF 3221
8.25 k(2 RF 3825
3.32kQ RF 3332
820 k2 RB 5820
4.32 kQ2 RF 3432
221 Q RF 2221
1.8kQ RB 3180
5.6 k2 RB 3560
825 Q RF 1825
68.1 Q RF 1681
8.66 kQ2 RF 3866
220 Q RB 2220
120 Q RB 2120
475 Q RF 2475
6.8 k&2 RB 3680
E 102 VB 1010
BC 177 VB 0071
BF 173 VB 0065
BD 177 VB 0071
XC 0600

1 kHz Ref. Osciliator
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BRUEL & KJAR
Nzrum — Denmark

CIRCUIT
DIAGRAM
REF.
Cb51
C52
C53
Cb4
C55
C56
C57
C58
C59
c70
c71,72
Cc73
c9o
C91,92
Cc93

C 95,96

L 90
L 91

O1H

P 51

Q70-74

R51
R52
R53
R54
R55
R56
R57
R58
R 59,60
R61
R 62
R63

1.72

Circuit and Layout Diagram with Parts List

ZE 0038
Second Input Amplifier

\ (R 91
.‘:;"
Sl £
— N :
D bt e E
A\ IS\ U TR (o @t TREPIN %
T LT Y 4 c>>
COMPONENT TYPE STOCK CIRCUIT COMPONENT TYPE STOCK
REF. DIAGRAM REF.
REF.
Ceramic 10 pF/400 V CK 1100 R 64 Carbon > 5% 15 kQ RB 4150
Electrolytic 50 uF/ 6.4 V CE 0204 R 65 - 0.3W 10% o s R L T O
Ceramic 4.7 pF/400 V CK 0470 R 66 - 3 1k
5 22 pF/400 V CK 1220 R 67 0.25W 5% 10 Q RB 1100
Polystyrene 1%  100pF/125V CT 1133 R 68 E E . 560 Q RB 2560
- 1%  160pF/125 V CT 1130 R 69 Metal - 1% 80.6 kQ RF 4806
1%  120pF/125V CT 1137 R70 Carbon 5% 180 k2 RB 5180
- 1% 160 pF/125V CT 1130 R71 . . 100 kQ RB 5100
Polycarbonate 1 uF/100 V CS 0336 R72,73 . 2.7kQ RB 3270
Electrolytic 50 uF/ 25V CE 8965 R 74,75 s = o 10kQ RB 4100
. 100 uF/ 15V CE 0310 R76 2 4 1kQ RB 3100
Polycarbonate 1uF/100 V CS 0336 R77 - - - 2.2kQ RB 3220
Polystyrene 1% 110pF/125V CT 1136 R78 - 03W 10% 10MQ RA 0025
- 1% 680pF/125V CT 1134 R79 s 0.25W 5% 390 kQ RB 5390
Polycarbonate 5.6 uF/100 V CS 0346 R 80 - - - 100 k2 RB 5100
Electrolytic 640 uF/ 16 V CE 0209 R81 - - . 1k RB 3100
. R82 . 8 220 k2 RB 5220 N
Coil 0.79 mH LB 0698 R83 - 820kQ  RB 5820 2
1.26 mH LB 0699 R84 = 33kQ RB 4330 5
R85 . . . 20kQ  RB5220 E
Selector wafer OD 1008 R90 Metal 1% 1.15kQ RF 3115 ©
RO1 Carbon . : 82k  RF 3820 o
Potm. Carbon0.1 W lin. 1kQ PG 2101 R92 " 5% 2.7k RB 3270
R95 3 0.3W 10% 180 Q
Ge. Diode 25V/110 mA OA 47 Qv 0094 R 96 s 0.25 W 5% 150 Q RB 2150
R97 ) = . 470 Q RB 2470
Metal 0.25W  0.5% 10kQ RF 6011
- y 3.16 kQ2 RF 6006 V51 FET N E 102 VB 2045
. . 1.462 kQ2 RF 6004 V52,53 Si. PNP BF 177 VB 0071
Carbon - 5% 2.2k RB 3220 V 54,55 NPN BF 173 VB 0065
= 03w 10% omMQ RA 0025 V56 5 NPN BC 107 VB 0257
® 0.25W 5% 2.2kQ RB 3220 V70,71 NPN BC 107 VB 0257
- - - 47 k2 RB 4470 V72 . NPN 2 N 3440 VB 0250
s < * 15 kQ RB 4150 V73 - NPN BC 107 vBo2s7 T TT77
- - e 3.9kQ RB 3390 V90 - NPN BF 173 VB 0065
- - - 100 k2 RB 5100 Vol - PNP BC 177 VB 0071
Metal - 1% 9.31kQ RF 3931
. - 1.15kQ RF 3115 Printed Circuit Board XC 0602
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BRUEL

& KJAR

Nerum — Denmark  Circuit and Layout Diagrams

CIRCUIT
DIAGRAM
REF.

C 301,302
C 303-305
C 306

C 307

C 308

C 309

C 310
C31
C312
C313

C 314,315
C316
C317
C318
C320

02c
028

P 301-303
P 304
P 305

Q301-304
Q308

R 301-302
R 303
R 304
R 305
R 306
R 307
R 308
R 309
R310

02
COMPONENT TYPE
Electrolytic 640 uF/ 25V
. 50 uF/ 25V
Ceramic 82pF/ 63V
Electrolytic 100 uF/100 V
Trimmer 6—25 pF/250 V
Electrolytic 32uF/ 4V
- 12.5 uF/ 25V
- 25 uF/ 35V
Polycarbonate 1uF/100 V
Ceramic 1.5 pF/400 V
- 3.9 pF/400 V
Polycarbonate 0.12 uF/250 V
Ceramic 5.6 pF/250 V
- 39 pF/400 V
Polycarbonate 100 nF/250 V
Selector wafer
Potm. Cermet0.5 W, lin, 100 k2
- 1kQ
4.7 kQ
Si. Diode 150 V/300 mA BAX 16
Ge. Diode 25 V/110 mA OA 47
Carbon 0.25W 5% 390 Q
Metal 0.5% 10k
- - - 3.16 kQ
- - - 1.462 k2
Carbon - 5% 2.7k
- - - 47 kQ
Metal 1% 3.09 k2
Carbon - 5% 68 k2
e 10k
6.72

STOCK
REF.

CE 0419
CE 8965
CK 1820
CE 0612
CV 0037
CE 0100
CE 0416
CE 0412
CS 0384
CK 0150
CK 0390
CS 0050
CK 0561
CK 1391
CS 0402

OD 1005
OD 1006

PG 4108
PG 2108
PG 2471

Qv 0217
QV 0094

RB 2390
RF 6011
RF 6006
RF 6004
RB 3270
RB 4470
RF 3309
RB 4680
RB 4100

ZE 0039

with Parts List

CIRCUIT
DIAGRAM
REF.
R311

R 312
R313
R314
R315

R 316

R 317

R 318

R 319

R 320

R 321

R 322

R 323
R324

R 325

R 326
R327

R 328

R 329

R 330

R 331

R 332
R333
R334

R 335

R 337

R 338,339
R 340

R 341

R 342,343
R 344

R 345

R 346

R 347

02

COMPONENT TYPE

Metal

Carbon

Metal
Carbon

Metal

Carbon

Metal
Carbon
Metal
Carbon

Metal

Metal

Carbon

0.3wW
0.25 W

03w
0.25W

1%
5%

5%

10%
5%

5%

10%
5%

ZE 0039

Output Amplifier

28.7 k2
10k
3.16 kQ2

1.462 k2

2.7kQ
47 kQ
3.09 k2
68 k2
10 k2
28.7 k2
10 k2
3.16 kQ2

1.462 k2

3.3kQ
47 kQ
560 Q
82 k2
1.37kQ
180 Q
40.2kQ
1kQ
4.7kQ
15.8 k2
8.2 kQ
60.4 k2
31.5kQ2
18 Q
84.5kQ
16.5 k2
7.50 k2
1kQ
3.3k
10MQ
390 k2

STOCK
REF.

RF 4287
RF 6011
RF 6006
RF 6004
RB 3270
RB 4470
RF 3309
RB 4680
RB 4100
RF 4287
RF 6011
RF 6006
RF 6004
RB 3330
RB 4470
RB 2560
RB 4820
RF 3137
RB 2180
RF 4402
RB 3100
RB 3470
RF 4158
RF 3820
RF 4604

RB 1180
RF 4845
RF 4165
RF 3750
RB 3100
RB 3330
RA 0025
RB 5390

Ground
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ZE 0039

CIRCUIT COMPONENT TYPE

DIAGRAM

REF.

R 348 - -

R 349 - - -
R 350 - - -
R 351 - - -
R 352,353 - - -
R 354 - 0.3W 10%
R 355 - 0.25 W 5%
R 356 - - R
R 357 - R -
R 358 - . =
R 359 - - 5
vV 301 FET N spec.

V 302 Si. Transistor PNP

V 303 FET N spec.

V 304 Si. Transistor PNP

V 305 FET N spec.

V 306 Si. Transistor PNP

VvV 307 - NPN

V308 - NPN

V 309 - PNP

V310 - NPN

V311 - NPN

V312 - NPN

V313 - NPN

V315 PNP

Heat Sink

Printed Circuit Board

100 k2
820 kQ2
33kQ
3.3k
220 k2
40 k2
560 k2
47 Q
1.2kQ
10 kQ2
68 k2

E 102
BC 177
E 102
BC 177
E 102
BC 177
BF 173
2 N 3440
MM 4003
2 N 3440
BC 0107
2 N 3440
BC 107
BC 177

STOCK
REF.

RB 5100
RB 5820
RB 4330
RB 3330
RB 5220

RB 5560
RB 1470
RB 3120
RB 4100
RB 4680

VB 1010
VB 0071
VB 1046
VB 0071
VB 1046
VB 0071
VB 0065
VB 0250
VB 0068
VB 0250
VB 0032
VB 0250
VB 0032
VB 0071

DT 0036

XC 0605

6.72
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T0-72

T0-5

T0-18

B
o

BC177
BC107

Transistor Sockets

Bottom View
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CIRCUIT  COMPONENT TYPE STOCK CIRCUIT  COMPONENT TYPE sTOCK aYe iz g 2 ais de
DIAGRAM REF. DIAGRAM REF. = VI
REF. REF. 2 - o gE 32
c 751 Polystyrene 1% 150 pF/125 V CT 1139 R770 . . . 33k2  RB4330 e 35 ~We—ip 4
752 : 1% 360 pF/100 V CT 1113 R771 ; . : 3.3kQ RB 3330 £ 8 sE
C753,754  Electrolytic 12.5uF/ 25V CE 0416 R772 : - : 390 kQ RB 5390 8 i = i
C 755 Ceramic 1.5 pF/400 V CK 0150 R773,774 : - - 2.2kQ RB 3220 . 4o c 2
c757 : 10 pF/400 V CK 1100 R775,776 : : = 1.8kQ RB 3180 35 e = z
C758 Electrolytic 320 uF/ 6.4V CE 0211 R777 . . : 4.7kQ RB 3470 T
759 Polystyrene 1% 120pF/125V CT 1137 R778 - . . 560 Q RB 2560 8 k
c 761 Ceramic 18 pF/400 V CK 1180 R 779,780 . . . 470 @ RB 2470 B g8 dzs 42 3%
R781 . 03W  10%  20kQ Tt s i . 1 A . .
L 751 Coil 1 mHy LB 0693 R782-785 - 0.25W 5% 10 Q@  RB1100 ol g 55
R 786,787 : - . 15 Q  RB1150 By g2 1 33 —3 “ﬂl—l 4%
P 751,752  Potm.Carbon 0.1W fin. 80 k2 PG 3800 R788 Metal : 1% 499 Q RF 0499 st Lol Ee I Sk 2 &
R789 Carbon : 5% 18kQ RB 4180 | gx = o 38
Q751 Ze.Diode  67.5V/ 5mA  ZG 68 Qv 1106 R790 : : - 100 Q RB 2100 SN 2 2 .
Q752 Si. Diode 150V/300mA  BAX 16 Qv 0217 R791 : > : 2.2kQ RB 3220 o wlo 3l -
R792 - . - 1k RB 3100 i - T - §
R751 Metal 0.25W 1% 158kQ  RF 3158 R 793,794 : 03W  10% 20 Q = b
R752 Carbon - 5% 22kQ  RB3220 R795 - 0.25W 5% 100 Q RB 2100 g 48
R753 s ) o 15k RB 4150 i W W
R 754 " . . 100 Q RB 2100 V 751,752 Si. Transistor PNP BC 177 VB 0071 e 2R
R 756 ; ) . 18k RB 4180 V 753,754 : NPN BF 173 VB 0065 s b
R 756,757 2 - - 6.8 k2 RB 3680 V 755-758 - PNP BC 177 VB 0071 _él' o
R 758 - - . 100 k2 RB 5100 V 759,760 - NPN BF 173 VB 0065 < ss | 3
R 759 : : - 47k RB3470 V761,762 s NPN BC 107 VB 0032 - g5 5
R 760 - : - 82 kQ RB 4820 V763 - PNP 2 N 4037 VB 0067 ™ 23 -
R 761 : : ; 18 kQ RB 4180 V764 - NPN 2 N 3053 VB 0251 - ze S o 3
R 762,763 S < : 560 RB 2560 V765 - PNP BC 177 VB 0071 « T o
R764 . . ) 1k2  RB 3100 V766 : NPN BC 107 VB 0032 —w b
R 765 - . . 1220 @ RB2220 ig o
R 766 - - - 2.7kQ RB 3270 Heat Sink DT 0036 - __ S £ o 3
R767 . - . 1kQ RB 3100 Locking Arm for P.C. Board DZ 9015 m if ‘
R 769 - - . 4.7kQ RB 3470 Retaining pin YN 0063 $da J
Printed Circuit Board XC 0624 23z ae
o
5 — W
b i
5 i 3,—. 52
= §3o i
= ; i .
& % 2
i Qo ” §
s
& oo
ZE 0040 5 ’
1.72 1 £

+ 28V Unstabilized
Input

OK |[-28V Unstabilized
oL |+20V
OM |-20V

ON

OA |From P 1205

o8
OP |From P1205

OC |Output
OR

oo
OS |+80V

OE
OF
OH
[e}]
orT
OU | Ground
ov




010Z - 17003Z - 1L"11"ZZ - 1€BZEE

< Jossaidwo)

(8€00 HZ uo punoib o} pajdauuo)) puncig| A O
(2700 3z 0 uonpIY1dwp 3y sjouo)) Inding 20 [ N ©
A08-| L O
A08+| s O
40
(dois 048 104) 7000 ¥Z woid | d O
(d03S 048 104) 7000 ¥Z PUD 8O UM 3|D3S Aduanbaijol [ N O
.40, UONIS0d Ut UMOUS ! L0 zL-0L 70L-0L s-0l 81-0L Axod3 E100AZ 10 i[O
- 0001 4 sins (do1§ 048 404) 8O UDHMS 3035 Adusnbaigol [ 10
9sD uD ) |ny
- 00E 79 S premideg Aoz -| %o
-n- 001 S ° [ AOZ+| O
- 08 iy Apog (0 o ) umig a9 (0 o) umig 2 3 o) 3 ) s M31A Woniog
“si0L & 2 ° 19%20G 19}SiSupd| punaig| H O
J9s/8PE ‘2z (P9 22un05 8 a a 20
4O :L 30
ao
paadg Jossaidwo) L0 LIS W 89707 077€ NZ LLL 28 zoL 3 270
40
wndup | v O
suoljdauuod
jutdd
27003z O O A08-
W 1
o A0Z-
L A
mmmzum 16ed
U 6°0EF A 089
£9€d3 29ed
.S_Ew 0L
PUNoI9 O O punoi9
A H
7960 sieu3 neus ceu3  69€M3 owmhn s9eug 79€ ¥
4360 990 afos wize3 A vH0eeS  TASES wHgeS 1893 w03 il i
10793 10793 !
€9€ SWdpgqQ  90Zld & .
- 06e¥3 98 u3 h ¥ | L8 3y RS, PEEeS hion
A 0:dois 048 S TAE S S L] ddge v
A9I0%: IPULION 19683 Ui
inding O 8 194208 Indu]
% S9E A wois E9EA 5 L9EA L9EA oz 82 ST
_ -, - J——w
f 3 3 S%- 2960 adjg: || FAGE
89707 —a N BLYOXY O77ENT zoL3 z0L3
o Locu
( SS—ﬁ 128
|
fzel < ﬂ
| %5a [ issu) weey anee Socdl isco0
| F <
([ viozz vross vWzz 6LcY Z9EA Foixve
1 MWV
99€ D ! U001 —
68EH3 4doot T
g : LL108
1
99E A i o3y J
| L0 < < 4 > Jd >
8gey | ! ~ z Ledg 29642 TUEHZ ILEyS  oLeY £9edg 29edg
e | - g vA089 UAOLYS VA LZS V08 VAR IS Ao
VAL | o ~
o i w2 Wy N £
Leedg LISW | e s9e0_| sieug
A0z-:dois 048 ZACED 1.~ 4d 001 T UWEES
AE+:|DWION — nw>o~+
700042 m( Q M08+
~2000Z
| pupgo N ! | |
Pid |
= | ! I
; I I
e | | |
80 1 i I
dojS 048 PUD JUDISUG) awi] ; 12141309y i delnds ssoyd | Jayndwy gp 9|
|
| I
i oOoQoo0oONQO )
& & o DEESZSCNEEEEORESS3  cEEEES B
. - - =
= ouw SB9B8-NB8882VIc3 2888¢¢% 8
O o ﬂ% D000 ITLOODOD®D®D [a e R R o e W) )
0 £ CrrocaecXocdoeeceec CrCrELrE:eE-LerT >>>>2>> X
<
w s
‘B SCGCGCGCGGCGCGGGGG6G6GGGGG
N g slts o L dE L2 izdiisEgLdIEIT
5 - XX RERE8nB88BNaR23] ™8 g
& ) 00 2D - =
3] N © o™
m x o o el 8w2RB & o a3 m W
-“0Zo0
(&) wmoNoS S
X X
- ._. . 8 R S SRR
- - -
z = g
A = & & S z S
a N .
ts > S o ZaZaZa
— -
= s
(30} = S o
w ] 2
P =4 ] it 3
o < s -
= - S £ =
G s SR T SRR T - [y ., Q9 =
o LY ] w o o o
=) o = (&} w o = = =
. — (&)
s 3
3
c
= © o =
~
2] ES & 8 o
NOLTONDDQ N M © N o ™ 0
m 00 RRRRRRREFIIIBEBERI S 5033388
ELH VN OO NNOOOMMOMMMOOM®® MM MmMMmOm®
(T Rl - I - - . - < - < . . . - 5 >>>>>>
S
b
© [=} ~ NoO ® o o 090 OO0 Qo
- SaioePB8 8 s Ee: NCSEREREES
- - = - - = -
WH coowNOo - <+ ™ < 888 O TTTOFT OO
3 wn EE%KK [a] [GGU] > > > fea o s o I« o o R s ' I« o o Yo
(@) o O oo o ada o0oo (e i -
9 © clecNeNecNoNeNeNo NNl
L mmm -0 o X ¥ ¥ ¥ ¥ X ¥ ¥ X X
5066 > P~ g NONO®®MNOD®O
>>>>> S =28 << o 6T " ©gO®™®q
d o M o W o - < 0 O w
~ =] =]
C -0
CLCwwo
© SUSesG o << <
wy©Og® x ERELE. B ' .
h=d I} ™ = (=]
. — 'K I m %
M - N
u et NG S
] >>> =z
w . o w o 7y
| . o = <o ~ . ' i
-— > 10 . (<]
s S
&) = 2 =
z o < e
s ; 8
> 7] ) 3]
L.¥ 5 Z £ 5 & Taeiol | o
E @ - = S E s : SRS S
= m s 8 >© . D m ' (=} ¥ o) L .
Y C () = c @ © o g R <
o o w a O n o w O w o
o
o3
I = ™ © (3] 0~ o
=] =< 8 © © © © ©
w £ Sc ). ™ 3] ™ M 3]
— =] 3 o 0~ o N © o M 0 )
D e CMFNGMSG 583 5808 TBIBVBE8LDBRE
T & el g mommmm ~ m Mmoo M mm M OHOOMOHMMOMOHOH®
m2 o0xX OO 00O o - ggoo (= ol s S« 2 < s i < il

ZE 0041

1.72



BRUEL & KJAR
Naerum — Denmark

CIRCUIT
DIAGRAM
REF.
C401

C 402

C 403
C404

C 406

C 407
Cc408

C 409
C410
c41

L 401
P 401
Q401,402

R 401
R 402,403
R 404,405
R 406
R 407
R 408

ZE 0042

XC 0627

COMPONENT TYPE
Electrolytic 12.5uF/ 25V
Ceramic 270 pF/400 V
5.6 nF/400 V
0.47 uF/ 12V
270 pF/400 V
- 5.6 nF/400 V
Polystyrene 400 pF/500 V
Ceramic 150 pF/400 V
- 47 nF/ 30V
Electrolytic 4 uF/250 V
Coil 44 uH
Potm. Cermet 0.5 W lin. 100 k2
Si. Diode 150 V/300 mA BAX 16
Carbon 0.25W 5% 220 Q2
1kQ
- 100 k2
- - 10 k2
- - 1kQ
- - 390 Q
1.72

STOCK
REF.

CE 0416
CK 2270
CK 3560
CK 5470
CK 2270
CK 3560
CT 0111
CK 2150
CK 4470
CE 2034

LB 0685

PG 4108

Qv 0217

RB 2220
RB 3100
RB 5100
RB 4100
RB 3100
RB 2390

ZE 0042

CIRCUIT
DIAGRAM
REF.

R 409

R 410
R411,412
R413
R414
R415

R 416

R 417

R 418

R 419

R 420
R421,422

V401
V 402
V403
V404
V405

Circuit and Layout Diagram with Parts List

COMPONENT TYPE

Si. Transistor NPN
- NPN
NPN
NPN

PNP

Locking Arm for P.C. Board
Retaining pin

Printed Circuit Board

ZE 0042

Regulation Amplifier

R &xx

Chxx

Vihxx

1k
5.6 kQ
100 k2
10 k2
100 Q
68 k2
39 kQ
33k
68 k2
120kQ2
330 k2
1kQ

BC 107
BF 173
BC 107
BF 173
BC 177

STOCK
REF.

RB 3100
RB 3560
RB 5100
RB 4100
RB 2100
RB 4680
RB 4390
RB 4330
RB 4680
RB 5120
RB 5330
RB 3100

VB 0032
VB 0065
VB 0032
VB 0065
VB 0071

DZ 9015
YN 0063

XC 0627
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Print Connections
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BRUEL & KJ&AR
Naerum — Denmark

CIRCUIT
DIAGRAM
REF.

C 1006

C 1007

C 1008

C 1009

c 1010

C 1021

P 1001

Q 1005-1007
Q1008

R 1001
R 1001
R 1003
R 1004
R 1005,1006
R1010
R1011
R1012
R1013
R1014,1015
R1016,1017
R1018,1019

Circuit and Layout Diagram with Parts List

T T e T e T A R L O s T e e Sy T =
| — o A |
| 1024 / 07 08 07 |
(TP 1 2 |
n @ x |
| V1024 ™ b fo |
| vibo\| & 3 ‘
| = |
| & s @ V1005 ! ! |
L] S5 - |
| 5.5 20 S / vjoio
2> = A |
| > .
| @ o |
e 2 cod¥ ||
| T G 0028 |
; i 020 @ S @ |l
| 2 |
Sl
| |
COMPONENT TYPE STOCK CIRCUIT COMPONENT TYPE
REF. DIAGRAM
REF.
Ceramic 4.7 nF/100 V CK 0096 R 1020 Wire w. 1w
Electrolytic 8uF/ 40V CE 0414 R 1021 Carbon 0.25W
50 uF/ 25V CE 8965 R 1022
- 8uF/ 40V CE 0414 R 1023
- 50 uF/ 25V CE 8965 R 1024
Ceramic 1nF/500 V CK 3100 R 1025 - -
R 1026
Potm. wire w.0.5 W lin. 5kQ PG 2504
V1001 Si. Transistor PNP
Si. Diode 150 V/300 mA BAX 16 Qv 0217 V 1002 - NPN
Zener Diode  6.6-7.0 V Selected ZG 6.8 Qv 1106 V 1003 - PNP
V 1004 NPN
Carbon 0.25 W 5% 390 Q RB 2390 V 1005 NPN
- - - 1k RB 3100 V 1006,1007 - NPN
Wire w. 1w 08 Q RO 1103 V 1008,1009 - PNP
- - 1.5 @ RO 1104 V1010 - PNP
Carbon 0.25 W 120 k2 RB 5120 V 1020-1023 NPN
- - - 150 Q RB 2150 V1024 NPN
- - - 8.2k RB 3820
Metal - 1% 18.2 k2 RF 4182 Heat Sink
- - 10 k2 RF 4100 Locking arm for P.C. Board
- 18.2 kQ2 RF 4182 Retaining pin
Carbon 5% 1kQ RB 3100 Printed Circuit Board
- 220 Q RB 2220
ZG 0028

1.72

ZG 0028

Power Supply
+ 2

0 V

+ BV

Ot1(

04 Q
2.7 kQ
8.2kQ
5.6 k2

1k .

470 Q
100 Q

BC 177
BC 107
BC 177
BC 107
2 N 4922
BC 107
BC 177
2 N 4919
BC 107
2 N 4922

R 10xx

C 10xx

Q10xx

V10xx

STOCK
REF.

RO 1102
RB 3270
RB 3820
RB 3560
RB 3100
RB 2470
RB 2100

VB 0071
VB 0032
VB 0071
VB 0032
VB 0063
VB 0032
VB 0071
VB 0061
VB 0032
VB 0063

DK 0178
DZ 9015
YN 0063
XC 0613

+80V H O
+20V Stabilizers
0.8a 2N 4922
+28V E O MM— ——O M +20V
aF S LSUF
== <
1007 et 0 Tc 1008
<
Zska 218.2ka
S P1001 SR1014
<
Z10ka x
100!
> 390a Zri013 01005
Z R1001
(0 D Ground
BC177 1 4
:: - 4.7nF Q 1007 Q1006
2 R1002 T c1006
BC 177
V1008
< 50 uF
:E 1500 = 5
< R 1010 C 1010
Vv 1003
8uF
\P 18.2kn.
C 1009 <; R 1015
2 120ka
2
< R 1006
T
220a
R1018
-28V A O O N -20V
R 1004 V1010
-80V C O
v PO 2N 4922 £ e
V1024
+5V Stabilizer.
BC 107
o V1023
AAAN—
VW
i R1023
2knis BC 107 BC 107
R1022
A inF
T cron
vV 1021 V1022
< <
3 2.7 kn 1ka < 4700
3 R1021 R1024 2; R 1025
ov RO O U Ground
Print Connetions
O A | -28V Unstab.
OB
O C | -80V Stab.
O D | Ground
O E | +20V Stab. 2N 4919
OiF NOTE: The + 20V stabilizer is not working unless 2N 4922 BC 177
O H | +80V Stab. the +80V is present. @ BC 107
01 The - 20V stabilizer is not working unless B
ST the +20V and the -80V are present. 2N 49-
oL The +5V stabilizer is not working unless E c
O M| +20V Stab. the +20V is present.
O N [ 20V Stab.
O P | -9V Unstab. EfC D
T0-18
OR| OV
Os Bottom View
O T
O U | Ground
O V | +5V Stab.

332831-30.11.71- ZG 0028 - 2010



BRUEL & KJAR
Narum — Denmark

CIRCUIT COMPONENT TYPE

DIAGRAM

REF.

C 1051,1052  Electrolytic 32 uF/250 V

C 1053,1054 Ceramic 15 nF/400 V

C 1055 Electrolytic 4 uF/250 V

C 1056 Polycarbonate 2% 0.47 uF/160 V

C 1058,1059  Electrolytic 400 uF/ 40V

P 1051 Potm. Wire W.0.5 W lin. 5 kQ

Q1051 Ze. Diode 5.06.2V/ 5mA 2G 5.6

Q1052 Si. Diode 150 V/300 mA BAX 16

Q1053 Ze. Diode 6.0-7.5V/ 5mA 2G 6.8

Q1054 Si. Diode 150 V/300 mA BAX 16

Q1055 Ze. diode 5.06.2V/ 5mA 2G 5.6

Q1056-1061  Si. Diode 150 V/300 mA BAX 16

Q1062-1065 - 1200 V/150 mA BYX 10

Q 1066-1069 400V/ 1A 1N 4004

R 1051,1052 Carbon 0.33W 10% 47 k2

R 1053,1054 0.25W 5% 2.2k

R 1055 - 180 Q

R 1056 270 Q
1.72

STOCK
REF.

CE 0711
CK 4150
CE 2034
CS 0234
CE 0417

PG 2504

Qv 1105
Qv 0217
QV 1106
Qv 0217
Qv 1105
Qv 0217
QV 0025
Qv 0237

RB 3220
RB 2180
RB 2270

ZG 0029

CIRCUIT
DIAGRAM
REF.

R 1057,1058
R 1059

R 1060

R 1061

R 1062

R 1063

R 1064,1065
R 1066,1067
R 1068

V1051,1052
V 1053
V 1054
V 1055
V 1056

COMPONENT TYPE

- 0.33W
Metal 0.25 W
Carbon

Si. Transistor

Heat Sink

Locking arm for P.C. Boards

Retaining pin

Printed Circuit Board

Circuit and Layout Diagram with Parts List

NPN
PNP
NPN
PNP
PNP

ZG 0029

Power Supply

+ 80V
+ 24V

——— Rwxx

—4}— c10xx

—p . Q10xx

O V10xx
STOCK

REF.
82 Q RB 1820
47 k2

68.1 kQ2 RF 4681
5.62 kQ RF 3562
82.5 kQ2 RF 4825
80.6 k2 RF 4806
1.8kQ RB 3180
1kQ RB 3100
220 Q RB 2220
2 N 3440 VB 0250
2 N 4889 VB 0058
2 N 3440 VB 0250
MM 4003 VB 0068
2 N 4889 VB 0058
DT 0040
DZ 9015
YN 0063
XC 0614

180.0. 2N 3440 B
— A —O +80V
R1055
; 401052 Y Q1059 2200
J V1051 [ R1068
5.6V
A Q105
85V~ D Stka >47ka 4pF $68.1ka
_____________ S S S
SR 1066 >R1059 m=C1055 SR1060
2N4889
S82ka
S
SR1062
>
2N3440
1062- 65
p.
o5k
85V~ F *iSei05
il V1052 4ar060
32pF S4Tkn SR1057
= SR1051 [ Xaose
€1052
| 1snF “76.8V
T cros3 Q1053 35.62kn
<R1061
oV~ E 06 c
________________ O ()  Ground.
|_15nF
[ cr0s4
2pF L” L Y ) !-mose
= Sri0s2 Sea 2N 4889
c1051 < Srose
2N3440
1.8ka V1056
2'ka
R1065 Zri0e7
V1054 L 047uF Z80.6kn
Si6V J T c1s6 IR1063
Lai0ss S2:lka 41050
SR1054 4 MM 4003
Laroa
2700
A -0 -80V
R1056 V1055
K H
-—-O— O +2L
i o400 bF 400 F
€1059 €1058
{ Q1066 -69
o J
——O Ground.
Print
Connections
OA|[-80V stab.
OB | 480V stab.
O ¢ | Ground for * 8oV
2N 4889 MM 4003 2N 3440
oD|8sv~ B B B
OE | OV centertap. Transistor Sockets & . & o 2 z
OF| 85V ~ Bottom View
O H|+24 Unstab.
TO -39 T0-5
O J | Ground for+24V
oK
18V~
oL

332831-7.12.71-26 0029 -2010



BRUEL & KJZAR

Naerum - Denmark

CIRCUIT
DIAGRAM
REF.

Cc 1101

C 1102
1103
1104
1105
1106

0000

P 1101

oo

1105

1101
1102
1103

D VIV

4.78

1101-04

1104,05

Circuit and Layout Diagrams with Parts List

—{}—RMnxx
—}——C11xx
—f___ Q11xx
COMPONENT TYPE
Electrolytic 22 uF/250V
- 10 uF/450 V
- 22 uF/250V
- 10uF/ 25V
Ceramic 1 nF/400 V
. 68 pF/400 V
Cermet 1/2W lin 1kQ
Si. BYX10 800 V/150 mA
Ze. 1N825 5,9-6,5V/0,24 W

Carbon 174 W 5%

1kQ
1.8 kQ
2,7 kQ
5,6 kQ

STOCK
REF.

CE 0805
CE 0919
CE 0805
CE 0416
CK 3101
CK 1683

PG 2114

Qv 0025
Qv 1346

RB 3100
RB 3180
RB 3270
RB 3560

ZG 0172

D WV VIVIVVIVDD

<

Viewed from the printed circuit side

CIRCUIT

DIAGRAM

REF.
1106
1107
1108
1109
1110
111,12
1113,14
1115

1101
1102-04

2010 from serial no. 725759

I

ST Y e

COMPONENT TYPE

Carbon 174 W
Metal -

Wire 7W
Carbon 1/3W

Op. Ampl.
Silicon NPN

Printed Circuit Board
Heat Sink

ZG 0172

STOCK

REF.

1MQ RB 6100
5,62 kQ RF 3562
51,1 kQ RF 4511
154 kQ RF 5154
191 kQ RF 5191

10 kQ RX 0403

16 kQ
160 kQ

VE 0017
VB 0552

XC 1606
DT 0036

Fo 200v
190V
150V

8o

el

16kn

2 154kn
> R1109

Do +20V
200V

Ao

<
<
3
3

10k
AAAA-

uF
c1103

EIE zz

M0
R1106

o
o
o
b
= )
2 e
: 3
- o
) =
a (L)
1
go s S
= gc 52
D Za w e
A AR MK
W "Tv W/
= 3
w o
g= =%
- -
@ m
o WW H
<2 e
w- <
@ > o g8
2 22
S w
~
L2
3
©
% o
- -
5% "
=S
=
<
“io
23
38
o -
N o

320V

o 10uF
1102

10kN
AAMA.

<
2
<
<

L“NF
- 1101

725759-19780519 - Z6 0172 -2010

BF 258
B

E

Transistor Socket

Bottom view

200V Pol. Voltage
150V Stab.

190V Unstab.
+20V

Ground

200V Unstab.
150V v

150V v

OA
oB
oc
oD
OE
OF
OH
oJ
OK
oL

Print Connections



e Layout Diagrams with Parts List ZH 0029

Interconnection Circuit for Input Section

ZH 0031

Contact Circuit

ZH 0029

Of popoa
1
X
e L 12
01232
JL

o
o
o

et
o L1231 T

|
|
|
|
|
J
|
|
|
I
!
|
r
" 0000b0d8¢d00p099008d "Il
|
1
|
|
|
|
|
|
|
|
|
|
1

€000 DX
QS00 HX

ol 99990900@d .|O
o|l||® 60> ¢

1233
f—e
A { ]
e e -
CIRCUIT COMPONENT TYPE STOCK CIRCUIT COMPONENT TYPE STOCK
DIAGRAM REF. DIAGRAM REF.
REF. REF.
C1231,1232  Electrolytic 25 uF/ 25V CE 2002 Q1551-1557  Si. Diode 150 V/300mA  BAX 16 Qv 0217
C1233 Ceramic 0.47 uF/ 12V CK 5470
Printed Circuit Board ) XC 0608
L 1231,1232  Coil 30 uH LJ 0008
Printed Circuit Board XC 0603

ZH 0029 ZH 0031
172 1



BRUEL & KJAR

Nazrum — Denmark

CIRCUIT
DIAGRAM
REF.

05
06

Q1300-1321
Q1322
Q1323

R 1302
R 1303
R 1308-1313
R 1315-1319
R 1320-1325
R 1326-1331
R 1332

ZH 0037
To ZH 0031
To ZH 0037

To ZH 0037D

To ZHO0036

COMPONENT TYPE

Selector wafer

Si. Diode 150 V/300 mA
Zener Diode  6-7.5V/ 5mA
65-71 V/ 2mA

Carbon 0.25W

1.72

Circuit and Layout Diagrams with Parts List

To ZH 0031
STOCK CIRCUIT COMPONENT TYPE
REF. DIAGRAM
REF.
OH 3006 R 1333 s *
OH 3005 R 1334 - -
R 1335-1341 - -
BAX 16 Qv 0217 R 1342 - 3
ZG 6.8 QV 1106 R 1344 - 5
1N734A QV 1336 R 1345 -
R 1346 2

100 k2 RB 5100

33k RB 4330 V1301 Si. Transistor NPN

3.9kQ RB 3390 V1302-1313 - PNP
22 k2 RB 4220 V1315 - PNP
2.2kQ RB 3220 V1316-1321 - NPN

100 & RB 2100
220 k2 RB 5220

V1322-1328 Neon Lamp

Printed Circuit Board

ZH 0030

ZH 0030

Control Circuit

_D R13xx
—f— Q13xx
—yl— Q13 xx

O V13xx

- 100 k2
- 220 Q
100 k2

12kQ

5.6 k2

- 100 Q2
- 150 k2

BC 174
BC 177
BC 177
BC 174

STOCK
REF.

RB 5100
RB 2220
RB 5100
RB 4120
RB 3560
RB 2100
RB 5150

VB 0537
VB 0071
VB 0071
VB 0537
VS 0015

XC 0606

180 ka. 200V
N~ O
R 1346
3.16Hz 10Hz 31.6Hz 1000Hz Ext, Filter
68V 24V
APL 22 APL22 APL22 APL 22 APL 22 e
V1322 V1322 V1324 v 1327 V1328 CHERE
0
0 O
BC 174 BC 174 %'zm
V1301 SiRlse2
100ka s5
R1333 Q
B
V1316 V1317 V1318 S
| ss
S0k S100ka S100kn » < = TV 56k —0
I R1335 S R1336 3 R1337 p: p: 3
< < 9 p: 3 P
Q1321 F T
y @ 1316a 1315}
m—
f i T R T U Sdo
a4 =4 °1 51 -4 cd=d =4
a | &l silsla =5l mussg
B
D
s9
— O
Sec.3 Selectivity Control
M2 516k
1000Hz
.
e Ext.Filter

T0-92

|a1308
B&T Program
3BT Var
l ’1 \ Tvar 2, o4
& ‘ B.var 1, » Manual
= 06
// A ’ § //
7 |[Sec.1 Séc.2 3 /
& 7
ittt o ] Zerot. -1 IVl
Q1300
Qo3|
t
+24V o
0
BC 177 —20
220kn 'ﬁﬂ)
AAAA 5
VVV¥ o
R1332 2200 tg
A
WW- -0
V1313 R13s L
S 1000 21000 S 1000 < 100a <1000
< R1326 S R1327 S R1329 S R1330 SR1N
< < < 2>
BC 177 BC 177 BC 177 BC 177
< 2.2kn .2ka p: < 2.2ka <3 2.2kn < 2.2ka
E:RIJZ R 1321 3 s; 1323 %:mau 5;R1325
V1303 V1305 V1309 vinm
BC177 BC177 BC177 BC177
::39:11302 S22k gaska V30 2ok 2ok V1306 S < 2k $3.ska V1310 2 ek V1312
i 2 = p:
SR1308 > R1315 S R1309 SR1316 SRI130 = i R1318 S;Rmz R1319 i:mm
P
[}
e 0]
P
5
p‘g
Py
3
Py
O
s2
o)
L)
o
BC 174
E[o
B |@
clo

332831-20.12.71- ZH0030- 2010



i Layout Diagram with Parts List ZH 0033

Interconnecting Circuit for V.C.O.

ZH 0037

Interconnecting Circuit for

- DT .
|
[ -0 © o\o
HEE o3¢
| ® olo [ |
I I
[ 4 & |
| - |
| I
I I
| I
| - = |
I I
} 4 L2 L 3 {
Plloredle Dby
|
°| 1 |.
I I
I |
I |
| |
| IEL 1€30 DX |
I \3 7 TEOOHS ||
: =1 |
[
| I
| I
| I
| I
| I
[ |
I

zH%037
-D R 12xx —j}— Ci2xx
CIRCUIT COMPONENT TYPE STOCK CIRCUIT COMPONENT TYPE STOCK
DIAGRAM REF. DIAGRAM REF.
REF. REF.
C1224 Ceramic 0.47 uF/ 12V CK 5470 C 1236,1237  Electrolytic 2.5uF/ 64V CE 0401
C 1238,1239 Ceramic 47 nF/ 30V CK 4470
Q1221-1224  Si. Diode 400V/ 1A 1 N 4004 Qv 0237 C 1240 Polycarbonate 3.3uF/100 V CS 0347
Q1225 Zener Diode  6-7.5 V/30 mA QV 1306 C 1241,1242  Electrolytic 5uF/ 70V CE 0200
Q1226-1229 Si. Diode 400V/ 1A 1 N 4004 Qv 0237 C1243 Ceramic 47 nF/ 30V CK 4470
Printed Circuit Board XC 0617 Q1236 Si. Diode 150 V/300 mA BAX 16 Qv 0217
R 1236,1237 Carbon 0.25 W 5% 100 Q RB 2100
R 1238 - - - 100 k2 RB 5100
Printed Circuit Board XC 0631
ZH 0033 ZH 0037

1.72 1



BRUEL & KJZER
Narum — Denmark

4} RrR13xx
zH 0034

CIRCUIT COMPONENT TYPE
DIAGRAM
REF.
P 1381 Potm. Wire w.0.5 W lin.
P 1382 Potm. Carbon0.15 W -
R 1381,1382 Carbon 0.25wW 5%
R 1383 - - -
R 1384 - - -
R 1385 Metal - 1%
R 1386 - - -
R 1388 - - -
V1381,1382  Si. Transistor PNP
V 1383,1384 - NPN

Printed Circuit Board

ZH 0040
R 1231 Carbon 0.12w 10%

Printed Circuit Board

1.72

10 k2
25 k2

3.9kQ
27 kQ
180 k2
11.5kQ
15.4 kQ
75 k2

BC 177
BC 107

XCO0Q3¥
2%
Uy

co©000
>
o © G-
(@]
= i
T 000
o
et
ZH 0040
STOCK CIRCUIT
REF. DIAGRAM
REF.
PG 3111 € 1211
PG 3250 c1212
RB 3390
RB 4270
RB 5180
RF 4115 R1213
RF 4154 R1214
RF 4750
R1217
VB 0071
VB 0032
XC 0620
RA 0025
XC 0634

P 1211,1212

R1211,1212

R1215,1216

ZH 0034 ZH 0040 ZH 0035

Layout Diagram with Parts List

COMPONENT TYPE

Polycarbonate
Electrolytic

Potm. Wire w.0.5 W

Carbon 0.25W
Metal -
Wire w. 55W
Carbon 0.25 W

Printed Circuit Board

ZH 0034

Frequency adj. Circuit

ZH 0035

Sensitivity Control

ZH 0040

Push button Circuit

0.22 uF/250 V
32 uF/250 V

10 k2

12 Q
1.05 k2
8.66 k2

30 Q

20MQ

STOCK
REF.

CS 0017
CE 0711

PG 3111

. RB 1120

RF 3105
RF 3866
RX 0309
RH 0002

XC 0621



BRUEL & KJAR
Naerum — Denmark

Layout Diagram with Parts List

CIRCUIT COMPONENT TYPE
DIAGRAM
REF.
C 1361 Electrolytic 32uF/ 4V
C 1362 - 1000 uF/ 6V
P 1361 Potm. Cermet0.5 W lin, 4.7 k2
Q1361,1362 Si. Diode 150 V/300 mA BAX 16
Q1364 Zener Dioce  65-71V/ 2mA 1N734A
R 1361-1376  Carbon 0.25 W 5% 27k
R 1377 - - 180 k2
R 1379 Metal - 1% 8.06 k2
V1361-1367  Si. Transistor NPN BC 174
V1368-13756 Neon Lamp VS 0015

Printed Circuit Board

1.72

STOCK
REF.

CE 0100
CE 0210

PG 2471

Qv 0217
QV 1336

RB 4270
RB 5180
RF 3806

VB 0537

XC 0623

ZH 0036

ZH 0036

Averaging Time Circuit

|} R13xx

—q}— C13xx
—fd— Q13xx

Q V 13xx

[BA)HS
Q1362
|
S
= 2
5 2 3 . V1363 V1364 V1365
NS e <
27ka 27k
27ka §27k“ R 1366 R1367 27ka.
R1363 > R1365 R1369
BAX 16
e
Q1363
t6 O-
t5 O
04
Front
th O-
30
04
Rear.
20—
10—

BC 174

E
o
[on]
o
c

T0-92

R1379

B

P 1361

Effective Averaging Time,”

0.3sec
D

s
.
0.1sece
Slow e
Faste

332831-14.12.71 = ZH0036 - 2010
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BRUEL & KJZ&R
Nzerum — Denmark

Layout Diagram with Parts List

a
ZH 0038

CIRCUIT COMPONENT TYPE

DIAGRAM
REF.

C 1256 Ceramic
C1257-1259  Polycarbonate

0.47 uF/ 12V
47 nF/250 V

Printed Circuit Board

1.72

ZH 0038

STOCK
REF.

CK 5470
CS 0401

XC 0635

ZH 0038

Interconnecting Circuit for
B.F.O. Section

ZH 0039

Interconnecting Circuit for
Comp. Section

€€30 DX

QEON0 HX

CIRCUIT
DIAGRAM
REF.
C1246

C 1247-1250

ZH 8039

COMPONENT TYPE

Ceramic
Polycarbonate

Printed Circuit Board

ZH 0039

STOCK

REF.
0.47 uF/ 12V CK 5470
47 nF/250 V CS 0401
XC 0633
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Raram — Denmark Circuit and Layout Diagram with Parts List Z| 0009

Oscillator and Modulator

332831-13-12:71 — Z| 0009 —2010
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CIRCUIT COMPONENT TYPE STOCK CIRCUIT COMPONENT TYPE STOCK 5 4 [ 7
DIAGRAM REF. DIAGRAM REF. = >8
REF. REF. a Qe S
C 961 Polystyrene 1% 22 nF/ 63V CT 1517 R 967 : : : 270 Q RB 2270 £ 22 i
C 962 Polycarbonate 47 nF/250 V CS 0009 R 968 - - - 5.6 k2 RB 3560 m 4d o . g 2 ¢ 2 S >
C 963 L 100 nF/250 V €S 0013 R 969 . ; . 2.2kQ RB 3220 e e38 i3 ’ ¥z de |8 2
C 964 Electrolytic 12.5 uF/ 25V CE 0416 R 970 : : : 4.7 kQ RB 3470 ~ tg -3 s
C 965 Polycarbonate 100 nF/250 V Cs 0013 RO71 . - - 27 Q RB 1270 xe o 5 = =2
C 966 . 0.47 uF/100 V CS 0383 R972 . . - 15 kQ RB 4150 r H 8 E §
C 967 : 47 nF/250 V CS 0009 R973 . : = 27 Q RB 1270 5 o ag g =
C968,969°  Polystyrene 100 pF/125 V CT 0500 R974 & 2 2 68 kQ2 RB 4680 o 2 | =2 £|3
R 975 . - 2 680 Q RB 2680 W 2lo g .
C 981 Polycarbonate 47 nF/250 V CS 0009 R976 - - - 1.5 k2 RB 3150 ‘_r “3 s din f§
C 982,983 Electrolytic 12.5 uF/ 25V CE 0416 R 981 - . : 1.8kQ RB 3180 i z “I’ £ '{]"'_
R 982,983 - - - 1.5 kQ RB 3150 8 1
C 985 Ceramic 25 pF/400 V CK 0091 R 984 g £ - 6.8 kQ RB 3680 0000 £ g dg s o
C 986 Polystyrene 1% 1nF/ 63V CT 1132 R 985-990 = - 2 2.2k RB 3220 . uhl ?.%. @ > a
C 987 : 1% 300 pF/100 V CT 1112 R 991 - . : 6.8 kQ RB 3680 = 38 ig ¢ iz
C 988 : 1% 560 pF/100 V CT 1122 R992 - - - 22kQ  RB 4220 —w - W
C 989 8 1% 460 pF/100 V cT 1111 R 993 = - £ 3.3kQ RB 3330 i3 o
€990,991  Electrolytic 125 uF/ 25V CE 0416 R994 - - - 470 @  RB 2470 Zo °
C 992,993 Polycarbonate 47 nF/250 V CS 0009 R 995 - - - 10 kS2 RB 4100 L :
R 996 - - - 68kQ2  RB3680 ile 3 y
L 961 Coil 21 uH LB 0710 R 997 - . . 1.5 kQ RB 3150 832 (- 232 I
L 981 : 17.5 uH LB 0686 i 3 o W
L 982 = 1.23mH LB 0691 V961,962 Si. Transistor  NPN BC 107 VB 0032 o 53
L 983 : . 1.35mH LB 0762 V963 . PNP BC 177 VB 0071 e
V 964 3 NPN BC 107 VB 0032
Q961 Zener Diode  12.3-13.6 V/ 19mA1N 4166 B  QV 1332 V 965 3 PNP BC 177 VB 0071
Q962-965 Si. Diode 150 V/300 mABAX 16 Qv 0217 V 966 . NPN BC 107 VB 0032
V 981-986 . NPN BC 107 VB 0032 20«0 0 w JJ; e
R 961 Carbon 025W 5% 100 k2 RB 5100 V988 . NPN BC 107 VB 0032 > 3 g 3 %
R 962 . - . 68 kQ RB 4680 V989 - PNP BC 177 VB 0071 <R & ' £ «
R 963 - - - 10 kQ RB 4100 g
R 964 g : - 47kQ RB 3470 Housing for Coil GS 0245 2
R 965 : 2 : 1kQ RB 3100 &3
R 966 5 = - 5.6 kQ RB 3560 Printed Circuit Board XC 0616
Z| 0009

1.72 1

30-230kHz 5Vp-p
1.23 MHz

Ground

-20v
O F | DC Voltage from ZZ 0014 ( Controls the VCO frequency)

OH [ Ground

OA | 1=1.2 MHz 2Vp-p

oB
OC | Ground

oD| +20v

OE
o
oK
oL
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CIRCUIT COMPONENT TYPE STOCK CIRCUIT COMPONENT TYPE STOCK: "l
DIAGRAM REF. DIAGRAM REF.
REF. > REF. 5
C 451 Polycarbonate 0.1 uF/100 V CS 0402 R474 : : - MQ RB 6100 §
C 452 : 0.33 uF/100 V CS 0340 R 475 - : - 2.2kQ RB 3220 g ' $
C 453,454 : 1 uF/100 V CS 0336 ' RA476 - ©012W . 10MQ RA 0025 © s 2
C 455 Ceramic 4.7 nF/100 V CK 0096 R478 = 0.25 W : MQ RB 6100 g = £
C 456 . 150 pF/400 V CK 2150 R479 . : 100 kQ RB 5100 = = z £
C 457 : 12 pF/400 V CK 1120 R 480 - : - 47 kQ RB 4470 £ 5
C 458 5 4.7 nF/100 V CK 0096 R 481 . 172W  10% 50MQ 3
C 459 Polycarbonate 6.8 uF/100 V CS 0385 R 482 - 0.25W 5% 1kQ RB 3100 <
C 460,461 Electrolytic 50 uF/ 40V CE 0418 R 485 Metal . : 10kQ RF 4100 a
C 485 Ceramic 39 pF/400 V CK 1391 R 486,487 - : - 31.6kQ RF 4316 = 2
C 486 g 8.2nF/ 40V CK 3820 R 488 : 4 - 294 kQ RF 5294 2.
C 487 2 39 pF/400 v CK 1391 R 489 NTC 150 kQ2 RN 0005 §523
R 490 Metal 0.25W 1% 110kQ REBIION, vy | & FFaT g Q. £552 . .
P 451,452 Potm. Cermet0.5 W lin. 220 k2 PG 4204 R 491 : : 294 kQ RF 5294 e 55 O = ».5, 5
P 485 : 3 ; 470 Q PG 1504 R 492 : . 5 2kQ RF 3200 —I W St S hiE
P 486 : ; . 47 kQ PG 3471 R 493,494 - . - 10kQ RF 4100 < £ss
R 495 - e - 237 kQ RF 5237 e 5
Q451,452 Si. Diode 150 V/300mA  BAX 16 Qv 0217 R 496 NTC 150 k2 RN 0005 5 £
Q485,486 Zener Diode  5-6.2V/ 5mA Qv 1105 R497 Metal 0.25W 1% 110kQ RF 5110 o T
98 >
S — o
AN @ i
R451 Carbon 0.25W 5% 68k RB 4680 Qi Ratay ks L = A 2
R 452,453 - - - 33k RB4330 L% & 3:
R 454.456 i ; . 10kQ RB 4100 V 451,452 FET N E 102 VB 0045 < - o s & o
R457 458 ; : : 470 kQ RB 5470 V453 Si. Transistor  NPN BC 107 VB 0032 e = s = ze
R 459 460 . 05W 10% 20MQ V 454,455 : NPN BC 109 VB 0047 s ) 33 a £3
K A %) S
R 461 : 0.25W 5% 1.5kQ RB 3150 Vv 456 : PNP BC 177 VB 0071 2 23% T—m{H o e
R 462,463 - . . 470k RB5470 i L el N E o2 B e = i 2§ s | 43
. 2 ~ X o N
R464 ; £ - 10kQ RB 4100 i @ - & Lig
R 465 P B . 100 k2 RB 5100 V458 Integr. Circuit #A 709 C VE 0003 £ 25’5 28 2 é g%@ g 3 o
R 466 - - - 5.6 kQ RB 3560 R R vl y i Sl
V 485 Integr. Circuit LM 301 A VE 0028 i 8 ;
R 467 g : . 10kQ RB 4100 el 4 - ele il 23 Se “lﬁ 3 3
R 468 . ” 5 56 k2 RB 4560 V 486 Si. Transistor  NPN BC 18 VB 5302 =8 B¢ ca L” A=% z 3
R 469 ) : i M RB 6100 Vv 487 Integr. Circuit LM 301 A VE 0006 I (L 59 I $ EN
,,,,,,,,,,,,,,, S s BI= o
R470 - . - 560 kQ2 RB 5560 <0 > > o =0 v < 253 ! S =
R 471 ) 0.12W } 2.9M8 RA 0015 Printed Circuit Board XC 0628 g uxﬁj s g8
* : : R
R472 E 025W - MQ  RB 6100 2 = % H 3 Y G S R
R473 . . . 22kQ  RB3220 [ 4 8 S I Ea £ 5§
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Q16xx Gk :55
22 @5 5
O V16 xx iﬁg > © | m Re
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C 1601,02  Ceramic 82pF/ 63V CK 1820 R 1623 Carbon  1/4W 5% 100kQ  RB 5100 e =g s L—D‘U
c 1603 Polycarbonate 3,3uF/ 63V CS 0900 R 1624 : - s 1k RB 3100 o2 oo
c 1610 = 0,22 uF/100V  CS 0389 R 1625 : - - 33kQ  RB 4330 T
C 1611,12  Ceramic 1nF/400V  CK 3101 R 1626 - : : 470kQ  RB 5470 %
c 1613 : 120 pF/400V €K 2122 R 1630 : : - 18kQ  RB 4180 . £
C 1622 Polycarbonate 100 nF/250V  CS 0402 R 1631 : - : 1.8kQ  RB 3180 E i &
R 1632 : s . 100kQ  RB 5100 %s TE z
R 1633 : : - 56kQ  RB 4560 28 H
017 Selector Wafer OH 3024 R 1634 : - - 150kQ  RB 5150 g2 g
R 1635 > I - 100kQ  RB 5100 LY b 2
R 1636 - - - 22kQ  RB 4220 5 fgnze  Zg § 8
P 1601 Cermet 1/2W lin  10kQ PG 3109 R 1637 - - - 1.8k0  RB 3180 3 e e SRR )
P 1602,03  Wire 3w - 5k PC 2500 R 1638 : - - 180kQ  RB 5180 B §i i Nk
R 1639 - - - 330 0 RB 2330 ¥ el ] A S ! °
R 1640 : - : 10kQ  RB 4100 S Pres s s g5 53858 YA
Q 1601-03  Ze.  2G6,8 6,0-7,5V/0,25W  QV 1106 R 1641 . - ’ 100kQ  RB 5100 222 S S e o e
Q 1604-14  Si.  BAX16 150V/300mA  QV 0217 R 1645 - - : 180kQ  RB 5180 Su°H | UG '
R 1646 : : : 47kQ  RB 4470 2z llE \/
R 1647 : : - 10kQ  RB 4100 A &
R 1601 Metal 174W 1% 13,3kQ  RF 4133 . e 2
R 1602 : - : 4,420 RF 3442 23 g2
R 1603 - : : 30,1kQ  RF 4301 S 16 Relay 0C 0021 = = ¢
R 1604,05  Carbon : 5% 68 O RB 1680 S 2 Sze
R 1606 ; 2 . 27kQ  RB 4270 i > Eh3
R 1607,08 : - - 18kQ  RB 4180 V 1601,02  Op. Ampl. 709¢C VE 0003 < oy o
R 1609 - S . 1k RB 3100 V 1603-05  Silicon NPN  BC107 VB 0032 g A iy S
R 1610,11 - 2 - 56MQ  RB 6560 V 1606 - PNP  BC177 VB 0071 £32 &3 e
R 1612 - : : 6,8k RB 3680 VvV 1610 . NPN  BC109 VB 0047 T
R 1613,14 : : : 22kQ  RB 4220 v 1611 : PNP  BC177 VB 0071 £ e s i a2 e
R 1615,16 - - - 100kQ  RB 5100 vV 1612 - NPN BC107 VB 0032 £'8 57 = e S& 3£
R 1617 : ; : 27kQ  RB 4270 vV 1613 - - BSS38 VB 0549 ¢ Ne———¢
R 1618 - £ - 10k RB 4100 V 1614 z PNP  BC177 VB 0071
R 1619 : ; : 470kQ  RB 5470 V 1615,16 ’ NPN  BC107 VB 0032 §g “—_l_ iy "J_
R 1620 = - - 2,2 MQ RB 6220 o2 sl3 ef als
R 1621 3 : : 100kQ  RB 5100 A Sls I
R 1622 - . : 1MQ  RB 6100 Printed Circuit Board XC 1503 B B 4
Cover for potentiometer PD 0079 4 é ° % & cas -
7Y fiieid )1
[ 33 AEE &
: A :
5 2 3
s e
§5;5§ VWV
g o s <8
R R a5
WM—AWA - 38
Lisenel o g?%
% SO0
> -]
4.77 2010 from serial no. 669811 1 Al H E
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Frequency Compensation for Input



BRUEL & KJAR

Neerum - Denmark Circuit and Layout Diagrams with Parts List ZL 0015
A
Integrator and Range Selector Ve Out O .
To ZL 0016 . 100k A R1453
Automatic Range Selector Integrator . WWA
ZL0015 ZL 0015 pES1Y
+20 (J) 1 Jumper
ws|  220ke L Al
bl s EE,‘{'Z";‘; E:S'f;“; 322k Z22kn S27kn S27ka $o8 2N 4393 yoAL7 2 zzomm“9 3.3 Z100kn == Hc“”
43 ol RIS RIS y DAL L V1422 T oo SRUST  R1486 SR1443
E 102 Iz 68k 1 AN NF:510
330nF Z33kn A= R1402 BCW 82B V1436
s B BCITT i BC177 SRIRYT BC107 BC107 émﬂ o3s| 220ka 15Ma VI8 J
SR1521 =W ’ ~NW— 210 268 2 47k
2 BC107 Sl o BC107 BC107 C R1455 R1480 zmﬂcmz ::R'I[ng— au3 :EmulzL
0 Q1422 07 2N 4393 _Joasr 220kn 3.3 2100k [
'2 V1419 V1218 V1202 V1403 1 V1423 Q1402 1462 R1487 <RVLLL
a2kn 2 > - NF510 322k
V1408 Nil05 MAEA), RI2T S 5;::01‘:?} ZRhss0 R1406 BCW 82B @% V1437 N (SRILH
; 2 : 4 L : f V1409 DN349 L
oS o T W e W oy W e T 230ke 2 Shokn S220ka 5.6 ko 2.2kn e 220ka. 15Ma —Q__T
_ﬁ‘tﬁﬂﬁ;ﬁ{;*“?&“‘.‘;‘*‘m- _205 R1476 S S R1430 %R‘ILH R1424 R1414 - W R::v;‘;. “nFHm“J J ) Vit
0A47 220k 3.3Mn. 2100kn. Mag  Z2122Ma 1 k0
ulLﬂ 52‘43293 '!ouoa RIGI  RI48B SRS R1478 < 2R1425 ‘éhos
39MA R1493 NF 510
A J { 9%
: : : WW , W BCW 82B V1438 2 600k L
Fa=mg.dEL =M : \, i NF 510 : V1410 SRy e
= S mg S oI D =0 o Vg j - V1434 3s 2£0Akna 1.5Mn. r < < <
NN o D 7] o] Sy [ e 4 53 = Y 448 2200F) C1414 Pt S 1SS
Pyl MNP B SR v B NGRS T P et R1457 R1482 If < R1S24 S R1524 R103
T T @ S :', o ® = e BAX 16 ] 2N 4393 _yoaur J220kn 33Ma 2100k.A
N e S A [\ V1425 Q1404 SRI464 R1489 SR1LE Fine 2 500.n BAX16 | BAX16
X 5 '5 -5 6 b B\ @ < R1519 2 T i RIETY o 417 NF 510 B i[azs2agian2s
SR FAT AR VAT AT S AV AL AN 9 R1428 e Bw&%zs V1439 vy
i ) o) : Coarse | P1405
Vv v svsrvasve g s an k Visig s | 220 v g
‘..W . y 50 o F 220kn. BAX18 @ Riise s mnF{Im“e
249902 R1401 4990 2 WW—e | N1 2N 4393 yoas7 220ka 3.3Ma 2100ka Integrator |Balance
= = : SRi1504 S R1503 = R1471 Q1418 V1426 < Tauos R1465 R1490 SRI4LT
1902 33 S . = NF 510
RISOI S & R1433 BCW'82 B V1440
> 3 Va2
pd agg| 220k N
RMSVQ RII«VBVL | z'z“jllf]‘”
3?.7“\.2;‘.7!‘1\. Z68V S63in 21870 23240 2N 4393 _yoaur 220kn. 3.3Ma 3 100kn- : NTC
IR16223R1420 4 Q1434 SRis1 SR1508 SR1506 V1427 Q1406 R1466 R1491 JR1448 15.4kn2 Z|15ka at25°C Z5.6
R1518 < S |Rr1426 Q1436
NF510
Z6.8V LTKA
4 . R1450 BCw 828 V1441
C 1401 Ceramic 12pF/400V  CK 1120 R 1423,1424 Carbon 174W 5% 5,6kQ  RB 3560 ' ;:éz : o e i VI3 %
C 1402,1403 - 120 pF/400V  CK 2122 R 14251426 - - : 6,8k RB 3680 R YW l ESUECIENS
; 1
C 1408 220 pF/400V CK 2222 R 1427 - 4 - 8,2 kQ RB 3820 2N 4393 _JoAs? 2220kn 33Ma 2100k 3
C 1409,1410 - 33 pF/400 V CK 1330 R 1428-1430 v i i 10 KQ RB 4100 V1428 Q1407 SR67 R1492 SR1449
C 1411 Polycarbonate 10 nF/250 V CS 0394 R 1431 _ % _ 18 kQ RB 4180 Dc Ou\g - 1 DI
i RI475 BCW'82B V1442
C 1412 22nF/250V €S 0393 R 1432 b ; 3 10kQ  RB 4100 g V1414
C 1413 £ 68 nF/100 V CS 0392 R 1433-1437 : 4 X 33 kQ RB 4330 Ll
C 1414 - 220nF/100V €S 0389 6okn | 6eka | Ru2
R 1438-1442 - - - 47 kQ RB 4470 D WA VW 6.04 k. 9.00kn218k0 S 2.49k0g
C 1415 < 330 nf/100 V CS 0350 R 1443-1450 - . : 100 kO RB 5100 AC Input O T ) ’ R1425 R1426 %mswﬂ_ Riswn?m::?fg Rf;lz‘\?
G : 680nF/ 63V CS 0348 R 1451,1452 - . : 220k2  RB 5220 i D v tig ol ' :
C 1417 z 2.2 uF/ B3V CS 0349 R 1453 + 1 ; RSan B aios | R1438 L I e LI S T
C 1418 - BAX16 120pF C1401 R1523 < Al SR1440 ZR1512 BAX16
6,8 uF/ 63V CS 0397 R 1454-1473 _ g = 220 kQ RB 5220 A Ll I C14z2 NES510 a0 ~
AW WV ¢
C 1419 Polystyrene 470 pF/125 V CT 1111 . R 1474 2 : : 150 Q RB 2150 Print Connections Rugn G0 s bk . Riss2 ARLY
C 1420 Ceramic 3,3nF/400V  CK 3330 R 14751476 . ; ; 330kQ  RB 5330 Y 1w T
C 1421 Trimmer 4-20pF/250V  CV 0040 R 1477 ; : : 630k RB 5680 8‘;‘ alios | Ri439 el S V1431 S =g
C 1422 . 10-60 pF/160V  CV 0032 R 1478 : : : 1M0  RB 6100 oc| slank ppratl e i R 1 BT Jatis il
R 1479-1485 - : : 1,6 MQ  RB 6150 oD FH RIS otz cos g R1S1 Q123
P 1401,1402 Cermet 1/2 W 50 Q PG 0505 Raldiinte - g : SE AESsan 85 Ground S
; R 1493 : : 10% 39MQ  RH 0003 9.0
P 1403 : 500 Q PG 1509 it ; i OH| 6Ground .,y guen o
R . : Eopin o : Meta - 1% 4,99 O  RF 0499 i ven f
P 1405 : - 5kQ PG 2520 05 i ) : A OK| -20 Ground G—
: R 1506 s : ! 324 O RF1324 oL AC Out -
R 1507 - : . 121 0 RF2121 OM] 1008 1005 Mo
Q 1401-1410 Ge.Diode  OA44 25V/110 mA  QV 0094 R 1508 - . - 162 0 RF 2162 Y I g
Q 1412-1425 Si.Diode  BAX16  150V/300 mA  QV 0217 R 1509 - - - 182 0 RF 2182 oRr| 10s 10s o— o
Q 1430-1435 Ze Diode  2G6.8 6-75V/5mA  QV 1106 R 1510 - - - 432 Q  RF 2432 os| 3s 308 o -
Q 1436 : 2G5,6  56-6V/10mA  QV 1107 R 1611 : : : 634 Q  RF 2634 | s 15 To— ~
R 1512 . . ! 909 Q  RF 2909 ot ity 03s Yo ]
R 1513 3 - - 2,49K0  RF 3249 o )
R 1401 Carbon 174 W 5% 47 Q RB 1470 R 1514 - - - 5,11 kQ) RF 3511 e -
R 1402 - : L 330 O RB 2330 R 1515 5 ; : 5,90kQ  RF 3590 N 4393
R 1403-1406 - - - 1 kO RB 3100 R 1516 R - R 6,04 kQ RF 3604 LM 301AH BC107 DN349 BCw 82B NF 510 E102
R 1407 - - - 3,3 k0 RB 3330 R 1517 - - T 9,09 kQ2 RF 3909
R 1411-1414 - - - 2,2 kQ RB 3220 R 1518 5 D :
. - - - 15,4 k2 RF 4154
R 1415-1416 - . . ‘ 3
2,7k0  RB 3270 R 1519 - - . 19.6kQ  RF 4196 £ ¢ : g 5 3 =
R 1417 - - - 3,3k RB 3330 R 1520,1521 Carbon - 5% 47 kQ RB 4470
R 1418-1422 - : = 47k RB3470 . o0 Compensation T0-18 10-71 Epoxy

3.79 ;
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ZL 0015

R
R
R
R
R
R
R

<K K<K<K<K<K<KCK<KK<KKLK KL

1522
1523
1624
1525
1526
1627
1528

1401-1406
1407
1408-1414
1415-1419
1420
1421
1422-1428
1429-1435
1436-1442
1443-1445
1446
1447

Metal 174 W 1%

Matched pair - -
Carbon 1w 2%
NTC

Carbon 174 W 5%

Si. Trans. NPN
FET N
Si. Trans. NPN

- PNP

E NPN
FET N.Spec.

- N

" N. Spec.

Op. Amp.
FET N.Spec.
Heat Sink
Cover for Oven
Socket

Printed Circuit Board

71,5 kQ
215 kQ
68 kQ
12,2 MQ
15 kQ
68 kQ
47 kQ

BC107
E102
BCW82B
BC177
2N911
DN349
2N4393
NF510
NF510
LM709A
LM709A
NF510

RF 4715
RF 5215
RF 9003
RH 0012
RN 0010
RB 4680
RB 4470

VB 0032
VB 1016
VB 0578
VB 0071
VB 0521
VB 1005
VB 1056
VB 1021
VB 1034
VE 0006
VE 0010
VB 1034

DZ 2105
DS 0171
JJ 0043

XC 0629

3.79



BRUEL & KJAR

Naerum - Denmark

| e 807
1 p 814
| :
3
I o«
l 1 880 @
o
| = 6 808
| : :
| it
; B 873 80814
8
b AR
1 3 =]
5 6081 A
I Y =
l 0
|
by 018l A
I Y 804, (ul
822
I E = 2
| = -
4 =~
SORTA © 2 Lgt/
L )
—:—Ruxx
C 1801 Ceramic 15 pF/400 V
C 1802-1812 - 120 pF/400 V
C 1813 - 33 pF/400 V
Cc 1814 - 560 pF/400 V
C 1815 - 1 nF/400V
C 1817 Tantalum 1,6 uF/ 35V
C 1818 Polycarbonate 680 nF/100 V
& 41819 Ceramic 100 pF/500 V
C 1820-1824 - 22 pF/100V
P 1801 Potm. Wire w. 1/2 W 500 Q
P 1802 Potm. Cermet - 1 kQ
P 1803 - 2,2 kQ
P 1804-1809 - - 4,7 kQ
Q 1801-1817 Si. BAX16 150 V/300 mA
Q 1818 Ze. 1N716 11-13V/10 mA
R 1801,1802 Carbon 1/4W 5% 18 0
R 1803,1804 - - 47 Q
R 1805-1808 - - 100 Q
R 1809-1812 - - 120 Q
R 1813-1823 5 - 220 0
R 1824 - - 3801 Q)
R 1825,1826 - - 680 Q
R 1827-1829 - - 2k0)
R 1831-1842 - - 2,2 kQ)
R 1844 - - 3.9 kQ
R 1845,1846 - = 5,6 kQ
R 1847,1848 - - 10 kQ
R 1849-1853 - < 22 kQ
R 1854 - - 33 kN
R 1855 - - 39 kQ
R 1856 - - 68 kQ
R 1857 B = 82 kQ
R 1858-1868 - - 100 kQ
R 1869-1871 - 330 kQ
3.79

@20

Circuit and Layout Diagrams with Parts List

o
= e D =
P 1801
1802
108Ld
Z08id
6 5 o
7z

806
805

0.
P 2 4, &
820
2819
& 3
895
P 1803, ] 55T
03 ’
= .

v .

—F——C1xxx —*‘——Q 1xx X 8V1xxx
CK 1150 R 1872 Carbon 1/4 W
cK 2122 R 1873 - d
CK 1380 R 1874 e :
CK 2561 R 1875 - s
CK 3101 R 1876 - 4
CF 0008 R 1877 - 1/4 W
CS 0348 R 1878 - 1w
CK 2101 R 1879 - 1/4 W
CK 1220 R 1880 - 1w
R 1881 Metal 174 W
PG 1511 R 1882 = s
PG 2109 R 1883 3 x
PG 2207 R 1884 F >
PG 2470 R 1885 - 4
R 1886 - .
Qv 0217 R 1887 e -
Qv 1117 R 1888 - -
R 1889-1891 - é
RB 1180 R 1892 . )
RB 1470 R 1893 4 s
RB 2100 R 1894 2 L
RB 2120 R 1895 % g
RB 2220. R 1896 Matched pair -
RB 2330 R 1897-1906 Metal -
RB 2680 R 1807,1508 - s
RB 3120 R 1808 g 2
RB 3220 R 1810 5 .
RB 3390
RB 3560 VvV 1801-1805 Si. Trans.
RB 4100 V 1806-1811 FET
RB 4220 V 1812,1813 Si. Trans.
RB 4330 V 1814-1823 -
RB 4390 V 1824-1827 -
RB 4680 V 1828-1843 -
RB 4820 VvV 1844 Op. Amp.
RB 5100
RB 5330 Plug

Printed Circuit Board

ZL 0016
2010 from serial no. 795325

ZL 0016

Active Diodes and Amplifiers

-

803

844

a\

=@ y
02 i
|
85 \
857 \
909 - .
o —
[}
5 e
[)

871
[]

I P1B04

5% 560 k() RB 5560
- 820 kQ RB 5820
- 900 kQ RH 0010
- 1 MQ RB 6100
- 4,4 MQ RH 0011

10% 10 MQ RB 7100
2% 17 MQ RH 0013
10% 20 MQ RH 0002
2% 22,8 MQ RH 0015
1% 422 Q RF 2422

- 464 Q RF 2464
- 619 0 RF 2619
- 732 Q RF 2732
5 1,18 kQ RF 3118
- 2,55 kQ RF 3255
- 4,99 kQ RF 3499
- 9.31. kO RF 3931
- 10,5 kQ RF 4105
7 15,8 kQ RF 4158
5 23,2 kO RF 4232
- 24,9 kQ RF 4249
~ 33,2 kQ RF 4332
¥ 68 kQ RF 9003
& 68,1 kQ RF 4681
¥ 75 kQ RF 4750
- 93,3 kQ RF 4953
" 2,21 kQ RF 3221

PNP 2N2905 VB 0059
Nspecial DN349 VB 1005
NPN BCY89 VB 5304
NPN BF173 VB 0515
PNP BF177 VB 0071
NPN BC107 VB 0032

LM301AH VE 0006

JP 0043
XC 0630

1

Ve input from ZL 0015

DCinput from ZL 0015
ACinput from ZL 0015
Ground

Ground

Ground

+20v
—20v

DCout

+19.5V
+195VY
~19.5V
-19.5V

]
Compensation

ST
+195vC
VU
=195VCO:
ircuit Di ircui
b b e L 560kn. 22.8Ma
ZL 0016 WW AW
J ZL 0016 R1872 R1880
+20VO
; BAX16 BAX 16
Diode ¥ aien T oo
1 ELe 332k 75.0ka 2.2ka _| 120pF 1
b: R1854 < S R1895 R1907 R1831 “Tc1802 _L_120pF !BAX1S%Z.2 ke L_120pF !BAX'%:Z-?"“
15pF “Tc1808Ta1808 SR1838 €1810 [ Q1810 SR1840
” 2220a 222k BC107 22204 E:Z.an. BC107
dJL LA, 1814 ZR1833 SRI816 2R1835
S10Ma { . +—1 DN349 DN 349
3
T Bl NG BF199 BF199 V1809 BF 199 BF 199
A input & onas L4\ I BC107 V1834 V1838
from 2L 0015 vies ) | :
c 1818 ::gﬁ&!
P - >
S 681kn < 68.0kn
inF 220 YASZ Sri902 V1814 vigis v 1818 V1819
n o
II= MR ﬁ/ BCY 89 J’L7k p:
y V1812 BAX16 el
L 01803 1 Eivs 3 22kn 100ka. 2 > 322k 100ka 3 2
R1849 R1859 2 % SR1851 R1861 2
BC 107
« e e
J d
gkn) < 88kn < 3 1502 RI811 R1873 R1678
R 1896 < R1896 3
BAX16
v 1828 ¥ ¢ 1801 o
4Tkn A
AR —MW
WAV
P1804 | 20dB Balance 95.3kn 232kag  220kn3 > 39kng /€86
b R1909 R 1593f R1871 < > R1855
# BAX16 BAX16
520V Diode a8 B Appren
2 e
J:uomr !BAX16},2,2I¢1\. _EIZOPF_ BAX1S;EZJRA-
1809701809 S R1839 c1811 Q1811 SR1841
2200 22k BC 107 2200 J2.2kn BC107
R1815 < R1834 R1817 SR1836
L—— DN349 DN349
\_] v1e08 BF 199 BF 199 V1810 BF 199 BF 199
V1836 V1840
2
p:
368.1ka 5 2 680k
::RIQOS V1816 Y1817 >R1905 V1820 V1821
I 247k < Z47ka
P1808
< J 2wl "[ ksl % 2 22kn 100k . 2 222ka 100kn.
e 2 75.0kn 3.9k 120pF 210.5kn WW VWW T 1860 3 2R1852 R1862
0dBrBalanceiid:Zx SR1908 R1844 1803 SR1891 1626 R1847
V 18 y BAX18 e 7
i P1803 i J >R1802 Q1806 1 20y :3‘.?,{; 33'2'5:‘ ""f',w
S 2.21kn A DC Balance 2500 1t WW M
> 3Ri910 BC 107 251807 i R1812 R1810 R1869 R1876
4.99ka >18.0 poAX 16
R1887 >R 1801 T Q1807
ALY SR HoFe, y Bax s
V1832 WW VVW —+ a 1817
BCY 89 R1825 R1848
V1813 g
.ﬂ L 120pF |yBAXI6Z2.2kn.
c1812 01812 SR1842
>
560pF s 2200 Z2.2k0 BC107
1\ >R1818 S R1837
lJ > DN349
c1814 5
> 1 BF 199
Bc107 > V1811 BF199 F19
V1842
_| 100pF LM301AH 2
c1819 V1844 E: S68.1ka
SR1906 2]
visal V1822 823
< < < F S4Tka S
9.31ka 249k 5.6 100ka Y > 330k L5 F SimMa 2 %’”e"g E 222k 3 2
& z
R1888 R1884 SR1846 SR1858 S > R1870 21017 SR1875 3 [ S R1853 SR1863 g
HFE 1200k 120 0 470 900k o
Ground O AWA MW vy
e R1809 R1804 R1874
DCinput O
fromZL 0015A
Ve input
fromzL 0015 ©~
P
DCout O—
BC107 DN 349 2N 2905 LM301AH

795325-21.3.79-ZL 0016 - 2010



332831-15.12.71-ZM 0010- 2010

Bottom View

Top View

Top View

BRUEL & KJER .. . : . : 20 <o =0 s o B
Nerum — Denmark  Circuit and Layout Diagram with Parts List ZM 0010 T ]
Frequency Converter i
52
s38 33 33 238 $35 séz
832 ac =3z w3 832 wse
—t .
JT/W\—<E g
g o 8> 73
: AN o 3
o 5 338 g38 @
= ’_ngé? s 23z 23 ©
n I
= .ug'\ E S G} g
] 3 4 T gl ¢ | 2 e @
- e 2 I 26 N © F— = =3 i
i USRS et
N =5 o mm
S{ERnE ;
. B L5 ER =
o S = B e 3
”,., i g r E> 2 é
CIRCUIT COMPONENT TYPE STOCK CIRCUIT COMPONENT TYPE STOCK 38 25
DIAGRAM REF. DIAGRAM REF. A =
REF. REF. == 2e
C651 Polystyrene 1% 5 nF/250 V CT 1202 R 656 - : 2.2kQ RB 3220 WA
C 652 Ceramic 4.7 nF/500 V CK 3470 R 657 : 2.7kQ RB 3270 s | 2
C 653 Polystyrene 5% 1nF/125V CT 1018 R 658 - - 560 Q RB 2560 = §‘*=§
C654 = 1% 940 pF/500 V CT 1300 R 659 - - 3.9k RB 3390 =3 o =
C 655 Ceramic 4.7 pF/400 V CK 0470 R 660 e 3.3kQ RB 3330 / e AT 2 S
C 656,657 : 47nF/ 30V CK 4470 R 661 - 10kQ RB 4100 r =TT g SSSA 3 &
C 658 Electrolytic 50 uF/ 25V CE 8965 R 662 - 1kQ RB 3100 zlla 5934 = o
C 659 Ceramic 4.7 nF/500 V CK 3470 R 663,664 - 12kQ ] R R O . , FERERE =
C 660 Electrolytic 50 uF/ 25V CE 8965 R 665,666 - 10kQ RB 4100 R A q%@ ------- 4 o
C 661 Ceramic 5% 100 pF/400 V CK 2100 R 667 - 12kQ RB 4120 R 58
C 662 Electrolytic 50 uF/ 25V CE 8965 R 668 - - 4.7kQ RB 3470 2 R T
C663,664  Ceramic 4.7 nF/500 V CK 3470 R 669,670 - : 1kQ RB 3100 £ il e 8
C 665,666 Electrolytic 5uF/ 70V CE 0200 R 671 : - 56 kQ2 RB 4560 s i) o
C 667 Ceramic 0.47 uF/ 12V CK 5470 R672 - - 56kQ  RB 3560 = W — ~ g
C 668 - 470 pF/400 V CK 2470 R 673 : 10kQ RB 4100 o so g z
C 669 : 47 pF/400 V CK 1470 R 674 27 kQ RB 4270 5 N ]
R675 : . 47kQ  RB 3470 z g £
L 651 Coil 70 uH LB 0695 o I
L 653 - 16 uH LB 0696 V651 H.F.-Ampl. CA 3005 VE 0007 ~ 3
L 654 : 16 uH LB 0706 V652-654  Silicon NPN BC 109 VB 0047 &3
L 655 350 uH LJ 0012 V 655 Decade Counter SN 7490 N VDIOBTS S, Sy & SEEERTT EOT
L 656 - 30 uH LJ 0008 V 656 J.K. Flip-flop SN 7473 N VD 0017 N
V 657 Silicon PNP BC 177 VB 0071 2 5 #
Q651-653  Ge.Diode  25V/110mA 0A 47 Qv 0094 V 658 - NPN BC 109 VB 0047 =1 3
V 659,660 : NPN BSX 20 VB 0513 O EE e
R651 Carbon 1/4W 5% 100 k2 RB 5100 V661 J.K. Flip-flop SN 7473 N VD 0017
. R652 - - - 27k RB4270 g Wi
R 653 - - - 39kQ RB 4390 Printed Circuit Board XC 0601 =
R 654 . . - 27k2  RB3270 : A oz | >
R 655 . . . 33kQ  RB3330 = =
L4 |
58 3 s E g )
Q{IO > E = a ;
kS s 38353 V3%5 &&= 2
': E 4« MmO OWWETITDXJIJFgzZzZoL ez *r=>D>
8 OO0 O0O0OO0O0O0 OO0 O0OO0OO0OOOOO0OO
. ZM 0010 " & g
6.72 1

960kHz O



Nerum — Do Circuit and Layout Diagram with Parts List ZM 0012

B.F.O. Modulator

332831-24.11. 71-ZM 0012 -2010

T0-72

BC177
TO-18

Transistor Sockets
Bottom View

R727

é E wo
-
VVWWA-
g 48 wB
Ba B0 ©
YWl =
Sp=teUet
e
-
s e WD"
—4—C Txx 437 928
=3 2S5 4=
(:::) Y 7xx ; E
— -
: =
b
o
SR)e
N_U 1
T de .
o ° e g
L S e .
d i z iiégﬂ E s E o
3o e 8 5 S5
CIRCUIT COMPONENT TYPE STOCK CIRCUIT COMPONENT TYPE . sTOCK i oS L 1
DIAGRAM REF. DIAGRAM REF. o
REF. REF. g & =
™ N
€701 Polycarbonate 10 nF/250 V CS 0403 R716 - - - 4.99 kQ RF 3499 2 3 428 = o
<™~ L ol
€ 702,703 Electrolytic 12.5 uF/ 25V CE 0416 R717 : - : 2kQ RF 3200 & /> 2z @ >
C 704 - 1000 uF/ 16V CE 0309 R718 Carbon - 5% 22kQ RB 4220 o
€705 : 12.5 uF/ 25V CE 0416 R719,720 2 - x 1kQ RB 3100 oL ¢n -
C 706 Polycarbonate 10 nF/250 V CS 0403 R721 - - - 8.2k RB 3820 e 25
c707 Polystyrene 1% 1000 pF/ 63V CT 1132 R 722 . - : 56 kQ RB 4560 e p ) o o s i
c708 : 1% 390 pF/100 V CT 1120 R723 . 2 - 15 kQ RB 4150 < sE EES o B\ /S
€709 4 1% 680 pF/125 V CT 1134 R724 Metal : 1% 1.54kQ RF 3154 3 = =V £ dlg |ux
c710 : 1% 390 pF/100 V CT 1120 R725 Carbon : 5% 220 Q RB 2220 k- = g a5 a 23z lop
c711 Eletrolytic 500 uF/ 2.5 V CE 0101 R726 Metal : 1% 1.62kQ RF 3162 s g is
€712,713 : 12.5 uF/ 25V CE 0416 R727 Carbon 5 5% 220 Q RB 2220 @ A
c714 Ceramic - 3.3 pF/400 V CK 0330 R728 - - - 33kQ RB 4330 o
c715 Polystyrene 1% 110 pF/125 V CT 1136 R 729,730 5 . % 12kQ RB 4120 42 2, 37
c716 Electrolytic 25 uF/ 25V CE 2002 R 731 Metal - 1% 1.5kQ RF 3150 WA M
c717 Ceramic 3.3 pF/400 V CK 0330 R732 : - - 13.7kQ RF 4137 g 5
R733 Carbon - 5% 18kQ RB 4180 g WV
L 701 Coil 17 pH LB 0686 R734 : - : 1kQ RB 3100 ] 4 i
L 702,703 . 1.65 mH LB 0692 R735 - - : 56 2  RB 1560 g3 % e 38| ¢ Sk
R736 - . : 56k RB 4560 e o8 S i
R 701 Carbon 0.25W 5% 2.2kQ RB 3220
R702 : a : 470 Q RB 2470 V701 Si. Transistor  NPN BC 107 VB 0032 5
R703 - : 2 10kQ RB 4100 V702,703 - NPN BSX 20 VB 0513 5 2 .
m
R704 - - : 27k RB3270 V704-706 . NPN BF 173 VB 0065 i = -
o w o
R705 : C : 1.8kQ RB 3180 V707 - NPN BSX 20 VB 0513 93 4ds Sgs ‘r_t °CS we
R706 . . : 22kQ  RB 3220 V708 - NPN BC 107 VB 0032 23 S g3 e - B
R707 = - - 1.5k RB 3150 V709,710 - PNP BC 177 VB 0071 S e ER : 'y
R708 : ¢ : 270 Q RB 2270 V711,712 - NPN BF 173 VB 0065 85 8 5 = )l
R 709,710 - - : 220 @ RB2220 1] e {H S %
c|o ~
R711 Metal . 1% 10kQ RF 4100 Locking arm for P.C. Board DZ 9015 4l 9=‘§ 4 28 "
R712 2 - : 4.99 kQ RF 3499 Retaining pin YN 0063 33 §he 58 07 s
R713 Carbon - 5% 22kQ RB 4220 338 A NS
=2 I
R714 Metal s 1% 2k RF 3200 Printed Circuit Board XC 0625 =
R715 : - : 10kQ RF 4100
E
£
- { o) [=Xe) <0 =0 wo
?. > ?- >
£ 3 $ ¥
3 5
= £
ZM 0012

1.72 1

O A | Indput 1-1.2MHz 2Vp-p

oB
O H |Input 1.2kHz 10Vp-p

ol
O L |Output 0-200 kHz

OD|+20V
OE|=-20V
O F |Ground
O K |Ground

Connections
oc
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BRUEL & KJAR . . y . r 52
Naerum - Denmark Circuit and Layout Diagrams with Parts List ZM 0043
8
Lin/log Converter for VCO ig =
B T e e T N b o o | o | TR =
I | din -
| | T s E;’ éf
WA N
1 | e = o
| | |5 El
| : TN LZ'BLE T ! ‘—'[L-
| : o \z
| EVOOWZ | L S /
- NIRRT
| 06L1 OX | vy za%00z I I o
| I \
l | ]
| ) "3
| | W | | P
By : R
| ! el A
B gere b
l ‘ @ | |
| | !
I I vy ervs a (S
| + |
I :
‘ |
I { 5 -
| | vnuzsie > r |
| ! \
I ! 2L 1
| | e | § |
| Yo =HE= |
| ~ | | |
__________________________ | | | @
: ; SR R ‘ |3 i ‘ % ! §§ ;
Viewed from the printed circuit side 5! - o | |2
:] UHLLS2L < | > i |
i : ) |
| =] < |
CIRCUIT COMPONENT TYPE STOCK CIRCUIT COMPONENT TYPE STOCK ‘ | ?@—< 3
1 V) >
DIAGRAM REF. DIAGRAM REF. LS :
REF. REF. | ! i)
C 901,902  Ceramic 33pF/ 400V CK 1330 R 909 Carbon 0,25 W 5% 56kQ  RB 3560 ! 4 ' E@ S
R 910 Metal - 1% 54,9kQ  RF 4549 S : 9 [ ads
Supply Rail 55,8 mm  OD 0245 R 911 - - - 64,9 kQ RF 4649 ‘ . [ I cse
E : 91,4mm  OD 0246 R 912 . . - 11kQ  RF4110 ' s ’ %
‘ R 913 ¥ ; . 78,7kQ  RF 4787 D a3 : p
P 901 Trim. potm. 05W lin. 22 Q  PGO0222 R 914 : - - 15kQ  RF 0014 : | : 238 .
P 902 - - Multiturn - 100 Q PG 1107 R 915 : - - 1,6kQ  RF 0015 ‘ His bl : I fwjég
P 903 - - 05W - 100 @ PG 1106 R 916 - : : 20 O RF 1200 o dd " g ‘ [
P 904,905 - - : : 22 O PG 0222 R 917 : : 2 4,99 RF 0499 i | o
\ SR 5 o
vV 901-917 Si. Transistor NPN Matched VB 0112 | I 2 Sy g | A8 s
Q 901 Zener 2G 5,6 5,6V/ 46mA  QV 1105 V 918-920 - - PNP 2 N 4249 VB 0081 AT U S = G| T =
Q 902 - 1N825 6,2V/ 50mA  QV 1346 v 921 = ; NPN VB 0112 | l e B
vV 922 Op. Amp. LM 301 VE 0017 [ f e A
R 901 Thick film Resistor 1% RZ 0026 VvV 923 Si. Transistor NPN BC 107 VB 0032 I i 0% f | K|
! L = a2
R 902 - - - - RZ 0024 vV 924 Op. Amp. LM 301 VE 0017 ! l f ale i
R 903 Mini-Resistor 0,3W  10%  3,3MQ  RA 0022 ! 1 ! A -
R 904 Carbon  0,25W 5% 270 Q  RB 2270 Printed circuit XC 1190 ' L ‘ ET e az
R 905 Metal 3 1% 422 Q  RF 2422 Lonomosn 3 [ e
R 906 . ; . 1,6k RF 3150 : ’
R 907 - . - 61,9 O RF 1619 ; ’
R 908 2 2 : 1,6kQ  RF 3150 > : < 3 =
| wazyzes 3 J e c e
[ - Sex Yew
R
a8 42 823 "
ER A - R
ZM 0043

12.73 . 2010 from serial no. 476289 1

476289-1411.73.~-2ZM 00432010

-v
Indput
Indput
Salance

[

;

[
€]

LM 301 AN
Balance
Output  [E]
+V

Compensation

BC 107
TO 18

2N 4249
TO 106

BC2128B
TO 92

To Frequency Scale Potentiometer P1551
ToFrequency Scale Potentiometer P1551
Input (From Frequency Scale Switch 08)
Output (Output Current is an Exponential
Function of Tnput Voltage)

To Frequency Scale Switch 08

+20V
- 20v
-1,35 v
+15,6 V

oA
o8
oc
oD
OE
OF

OH
[o}]

oK
oL
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O Output

332831-15-03-72-ZS 0173- 2010

Relay Connections

Bottom View

BC 107

Input (from 30 kHz Filter)
Input (from 750Hz Filter)
Input (from Input Ampl. Sect.)

Input (Ext.Filter)

O N| S6
OP|s2
os
orT
ou
oV

= o 0 x
BRUEL & KJZAER 3 . , . .
Nerum — Denmark Circuit and Layout Diagram with Parts List ZS 0173
D-A-B-C Filter and 338 438
Selector Circuit i g S
38 s 5
L5 ® o
e
@ @
= - MA—
: o s
2 & 2 +—oa
.; g E : @©
M— L 18
(<]
w
$8
F‘A: —Oo
E i o
3 L s
w J s 2 5 AMM-
PERE R I £ 4
el e e
VW —WV = —O0z
gl $8 13
gL, e S i2s
;. i S WW- n:;; g g '
el 4 gt ede 538 by¥vs
=% o s ese N h
e S a >
—| )—R2xx —-”—-CZxx —I‘—Q 2xx g é %__f:”" Q@E ig & ]-m
CIRCUIT  COMPONENT TYPE sTOCK CIRCUIT  COMPONENT TYPE sTocK ] $g Se g
DIAGRAM REF. DIAGRAM REF. Se S
REF. REF. G :
C 251 Electrolytic 125 uF/ 25V CE 0416 R 268 Carbon 0.3W 10% 10MQ RA 0025 Py " == §‘£ R <l
252 Polycarbonate 0.68 uF/100 V CS 0342 R 269 . 025W 5% 560 @  RB 2560 > o8 I~ %
C 253 Polystyrene 1%  2.7nF/ 63V CT 1158 R 270 Metal 0.25W 1% 147 kQ RF 5147 i gledl. g 43
C 254 . 1%  51nF/ 63V CT 1542 R 271 . . 68.1 kS RF 4681 L, 338 839 o
C 256 1% 510pF/125V CT 1135 R272 . 12.4kQ RF 4124 28 ¢q i
C 256 1%  30nF/ 63V CT 1519 R 273 - - - 37.4kQ RF 4374 S S glte ]
C 257 - 1%  1.6nF/ 63V CT 1152 R 274 Carbon 5% 39 k2 RB 4390 ' il o (BSRER s b
C 260 Electrolytic 12.5 uF/ 25V CE 0416 R275 Metal 2 1% 82.5 kQ RF 4825 a9 & “’T“ §, S
C 261,262 Polystyrene 1% 5.1nF/ 63V CT 1124 R 276 g g 68.1 kS RF 4681 —} = » | o
C 263 : 1% 820pF/ 63V CT 1121 R277 A - 82.5 kQ RF 4825 ¢ @ %g 4 43
C 264 1%  330pF/125V CT 1144 R278 Carbon . 5% 820 k2 RB 5820 28 g%z 3§
C 265 - 1% 402 pF/100 V CT 1115 R 279 ) = 4.7kQ RB 3470 A MW :
C 266 Electrolytic 2uF/ 70V CE 0401 R 280 Metal 1% 13kQ RF 4130 > L& £8 €
C 267 Polystyrene 1% 3nF/ 63V CT 1157 R 281 3.24 kQ RF 3324 > B :“ & ! s
C 268 - 1%  3.3nF/ 63V CT 1544 R 282 22.1kQ RF 4221 2 o o
C 270,271 Electrolytic 100 uF/ 35V CE 0443 R 283 . . 4.99 kQ RF 3499 o s
c272 Ceramic 47 nF/ 30V CK 4470 R 284 Carbon 0.3W 10% 10MQ RA 0025
c273 Polystyrene 1%  22uF/ 63V CT 1126 R 285 Metal 0.25W 1% 499 kQ RF 3499 e 8 .
R 286 Carbon 0.3W 10% 10MQ RA 0025 3 ©
0251-258 Relay 0C 0024 R 287 0.25W 5% 8.2k RB 3820 e ! ' or
R 288 : 47 kQ RB 4470 -
P 251 Potm. Cermet0.5 W lin. 2.2k PG 2220 R 289 0.3W 315 Q I5
P252.254  Potm.wirew. - : 10kQ PG 3110 R 290 3 . 50 Q =
R 291 . 0.25W 39 kQ RB 4390 ,
Q251-258 Si. Diode 150 V/300 V BAX 16 Qv 0217 R 292 . = 47kQ RB 3470
R 293 : : 4.7VQ RB 6470
R 251 Metal 0.25W 1% 3.16 kQ RF 3316 R 294 . - . 1.5kQ RB 3150
R 252 - : 33.2kQ RF 4332 R 295 - 8.2kQ RB 3820 28
R 253 2 . 1.78 kQ RF 3178 R 296 - " 10kQ RB 4100 S
R 254 . 1kQ RF 3100 R 297 > . 3.3kQ RB 3330 $ ®
R 255 . . 1.27 kQ RF 3127 R 298 . . 120 kQ RB 5120 s 2
R 256 . 147 kQ RF 5147 R 299 < : 270 kQ RB 5270 S >
R 257 Carbon - 5% 330 kQ RB 5330 } 5 @_ E
R 258 , 47kQ RB 3470 V215 Si. Transistor  PNP BC 177 VB 0071 % O
R 259 : : 820 kQ RB 5820 V 252 s NPN BC 107 VB 0032 a
R 260 Metal : 1% 11.5kQ RF 4115 V253 FET N E 102 VB 1002
R 261 s . 4.02kQ RF 3402 V 254256 Si. Transistor  NPN BC 107 VB 0257
R 262 - 147 kQ RF 5147 V 257 FET N E 102 VB 1025
R 263 : 23.7 kQ RF 4237 V 258 Si. Transistor  NPN BC 107 VB 0257 »
R 264 Carbon 5% 22 kQ RB 4220 V 259 . NPN BC 107 VB 0032 " 3
R 265 Metal : 1% 41.2kQ RF 4412 V 260 PNP BC 177 VB 0071 > ¢ s H T'as w
R 266,267 - - - 31.6 k2 RF 4316 ) I i F ST Rt s e
ZS 0173 Printed Circuit Board XC 0604 » g § T LSS T s
6.72 1 E 2 2 (l‘g’ el 20k 000 s6e: oL orD
> - 0 kX X0 n:.
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+20v
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Ground
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O
-20V

332831 —17-12-71 — ZS 0174 - 2010

T0-18

Transistor Socket
Bottom view

To Modulator balance potentiometer P1203

Input (1V RMS for full deflection)

Ground
+20V
-20V
Ground

nerum — Denmark  Circuit and Layout Diagrams with Parts List ZS 0174 1 “7a
1.2 MHz Bandpass Filter ad o 3
’ ~ ’ ::\’M/\
I8
P 1.2 MHz out
=
By ground
)y
g —-20V ;
+20V soE
el Vs
e ground
Vsy, sin 2
s z e
— = SES
LEB
o
m =
N ==
S
o
o
CIRCUIT COMPONENT TYPE STOCK CIRCUIT COMPONENT TYPE STOCK "
DIAGRAM REF. DIAGRAM REF. P
REF. REF. Ef B Sl
€ 101,102 Electrolytic 100 uF/ 15V CE 0310 R 102 - - : 2.26 kQ RF 3226 g ~3z
C 103,104 ; 200 uF/ 10V CE 0306 R 103,104 : : ; 3.40kQ RF 3340 3G
C 105,106 : 8 uF/ 40V CE 0414 R105 Carbon - 5% 5.6 kQ RB 3560 e A
c 107 Polycarbonate 10 nF/250 V CS 0403 R 106 ; - - 56 k2 RB 4560 I3 _ ey
c108 : 100 nF/250 V CS 0402 R 107 . - : 15 kQ RB 4150 o2
C109 Polystyrene 1nF/ 63V CT 1132 R110 : - : 3.3kQ RB 3330 = -
c110 Polycarbonate 100 nF/250 V CS 0402 R111 - - 3 68 kQ RB 4680 s
cim Ceramic 6.8 pF/400 V CK 0680 R113 - - : 22MQ  RAO0015 5 = o 000000 -
c112 . 12 pF/400 V CK 0095 R 114,115 . - . 22k RB3220 i T e $3s
c113 : 100 pF/400 V CK 2100 R116 . - - 10kQ RB 4100 ) T ) i3e 1
Cc114 Polycarbonate 100 nF/250 V CS 0402 R117 - - - 2.7 kQ RB 3270 : ?@E ; .5.." w8
c115 Trim. 1.4-7 pF/ 50 V CV 0028 R118 = - 2 1.8 kQ RB 3180 w8 g e = 8 =z —{—
c116 Mica 940 pF/350 V CM 0011 R 119,120 : - : 1kQ RB 3100 i e 8 i
C 117,118 Polycarbonate 100 nF/250 V CS 0402 R121 - - - 220 Q RB 2220 d.z z o =
c119 Mica 980 pF/350 V CM 0011 R122 Metal - 1% 12.1kQ RF 4121 =" Bl e | [ < 8
c120 Ceramic 8.2 pF/400 V CK 0820 R 123,124 s E : 1.82 kQ RF 3182 | ®TE 5 sh gt § =
C121,122  Mica 940 pF/350 V CM 0011 R125 : : : 121kQ  RF 4121 §C 6‘&’ " 3 Se————- ‘ :
c123 Ceramic 8.2 pF/400 V CK 0820 R126 Carbon : 5% 220 Q RB 2220 ] & HE o i3 gz E A
C 124 Mica 940 pF/350 V CM 0011 R127 ; - : 680 Q RB 2680 .8 = gmm3 :‘f“ -
€125,126  Polycarbonate 100 nF/250 V CS 0402 R128 : > e 2.2kQ RB 3220 Ao 2
c127 7 10 nF/250 V CS 0403 R129 Metal = 1% 8.06 k2 RF 3806 e
C128-132  Trim. 2-20pF/ 50V CV 6025 R130 - : . 118 kQ RF 3118 S = s
c133 Ceramic 40 pF/400 V CK 1400 R 131 Carbon . 5% 18 kQ RB 4180 %E b2 o o s I
C135 . 40 pF/400 V CK 1400 R132 . - - 1.2k RB 3120 i 2.5 i
c137 - 40 pF/400 V CK 1400 R133 Metal . 1% 26.7 kQ RF 4267 3 dle
€139 - 40 pF/400 V CK 1400 R 134 Carbon . 5% 1.2kQ RB 3120 s in S 2 223 4. 8o (8
C 141 - 40 pFA00 V CK 1400 R135 Metal - 1% 681 Q RF 2681 = $3: ide G 8 SRR T =
R 136 . . : 26.7 kQ RF 4267 3 Broiiie
L101 Filter Coil 17 uH LB 0688 R137 Carbon 4 5% 33kQ  RB3330 s = i g2
L102 - 17 uH LB 0690 R138 : - - 22kQ  RB3220 o = fa i3s3
L103 - 17 uH LB 0689 R139,140  Metal = 1% 8.25 kQ RF 3825 & 7 =3
L104 : 17 uH LB 0690 R141 Carbon - 5% 22 kQ RB 4220 $iq i
L 105 - 17 uH LB 0687 : R 142 . . . 12k RB 4120 3%z Sz l i;
R 143 . ; . 470 Q RB 2470 b ) 3 d Y = R g
P 101,102 Potm. Cermet 0.5 W lin.  22kQ PG 2207 R 144 . . . 8.2kQ RB 3820 . : 2@5 - 3 i3
P 103 : : - 220 Q PG 4204 R 145,146 - E . 120kQ  RB5120 218 Ik W 218
R147 : . - 10kQ  RB 4100 A N -~
Q101 Zener Diode  6-7.5V/ 5mA ZG 6.8 QV 1106 R 148 NTC 500 RN 0006 : % . B % ; 'g ; .
Q102 - 11-13 V/19mA MZ 716 A Qv 1117 R 149 Metal 0.25W 1% 150 Q RF 2150 >: ;:é ’——ﬂl o 5 N—+ gg
Q103 Si. Diode 400 V/ 1A 1N 4004  QV 0236 R 150 Carbon L 5% 220k RB 5220 e 25 358 EE 2 53
E 'E{]IU [N )
R 100 Carbon 0.25W 5% Tk RB 3100 V101 Si. Transistor  NPN BC 109 VB 0047 - :LL s
R 101 Metal : 1% 100 k§2 RF 5100 V 102,103 - NPN BC 107 VB 0032 H 2 pfleaung
1.72 ' 1 5 “d

: §

O E | Output (1.2MHz to ZS 0175 70mV RMS for full deflection )
ou

©O S| To Modulator balance potentiometer P1202

O H
o)
oK
ON
oP
OR
o

OV | Input (1-1.2MHz, 2Vp-p)




Zs 0174

CIRCUIT COMPONENT TYPE
DIAGRAM

REF.

V104 - PNP
V105 - NPN
V106,107 - NPN
V108,109 - NPN
V110 - NPN
vin - NPN
V112 - PNP
V113 - NPN
V114 - PNP
V115 - NPN

Printed Circuit Board

BD 177
BC 107
BSX 20V
BC 107
BSX 20V
BC 107
BC177
BC 107
BC 177
BSX 20V

STOCK
REF.

VB 0071
VB 0032
VB 0513
VB 0257
VB 0513
VB 0032
VB 0071
VB 0032
VB 0071
VB 0513

XC 0607

2.72
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Neum — Denmark  Circuit and Layout Diagram with Parts List

CIRCUIT COMPONENT TYPE

DIAGRAM

REF.

C 151-154 Polystyrene 2% 1.4nF/ 30V

C 165 Polycarbonate 0.1 uF/250 V

C 157 Electrolytic 100 uF/ 16 V

C 160-162 - 100 uF/ 16 V

C 163,164 Polycarbonate 0.1 uF/250 V

C 165 Polystyrene 1% 1.3nF/ 63V

C 166 - 1% 390pF/ 63V

L 151 Filter Coil 18.4 mH

L 152 18.4 mH

L 153 - 18.4 mH

L 154 - 18.4 mH

S9 Relay

P 152 Potm.Cermet 0.5 W lin. 47 Q

P 154 - - 470 Q

P 165 Potm.Wire w. 1 W 470 Q

P 157 — - - 470 Q

Q151 Si. Diode 150 V/300 mA BAX 16

Q152 Zener Diode  6.0-7.5 V/5 mA 2G 6.8

R 151 Metal 0.25 W 1% 1.21k2

R 152 Carbon - 5% 22 k2

R 153 Metal - 1% 1.21kQ

R 154 Carbon 5% 1.5 kQ2

R 155 Metal 1% 523 Q

R 156 - - 28 k2

R 157 Carbon 5% 1.5k

R 158 - - - 56 k2

R 159 Metal - 1% 1.27 kQ2

R 160 Carbon - 5% 2.2kQ

R 161 - - - 4.7kQ

R 162 - - 1.2kQ

R163 Metal 1% 75 &

R 164 - 28 kQ
1.72

CT 0031
CS 0402
CE 0310
CE 0310
CS 0402
CT 1150
CT 1531

LB 0708
LB 0709
LB 0708
LB 0709

OC 0028

PG 0470
PG 1504
PT 1470
RP 1470

Qv 0217
Qv 1106

RF 3121
RB 4220
RF 3121
RB 3150
RF 1523
RF 4280
RB 3150
RB 4560
RF 3127
RB 3220
RB 3470
RB 3120
RF 1750
RF 4280

CIRCUIT
DIAGRAM
REF.

R 165

R 166

R 167

R 168

R 169
R170
R171
R172
R173

R 174

R 175

R 176
R177
R178

R 180,181
R 182

R 183,184
R 186

R 187,188

V151
V1562
V153
V 154
V155
V156
V157
V158
V159
V160
V161,162

Carbon

Metal

Carbon

Metal

Carbon

Si. Transistor

FET
Si. Transistor
FET
Si. Transistor

FET

COMPONENT TYPE

NPN
PNP
NPN
PNP
N

NPN
N

NPN
PNP
NPN
N

Printed Circuit Board

ZS 0175

30 kHz Bandpass Filter

STOCK
REF.

316 Q RF 2316
39k RB 4390
180 k2 RB 5180
39 kQ2 RB 4390
3.3k RB 3330
1.2k RB 3120
390 Q RB 2390
3.48 k2 RF 3348
267 Q RF 2267
13.3kQ2 RF 4133
1.07 kQ RF 3107
3.3kQ RB 3330
6.8 k2 RB 3680
3.3kQ RB 3330
7.5kQ RF 3750
316 Q RF 2316
330 k&2 RB 5330
220kQ2 RB 5220
1kQ RB 3100

BC 109
BC 177
BC 109
BC 177
E 102

BC 109
E 102

BC 109
BC 177
BC 109
NF 510

VB 0047
VB 0071
VB 0047
VB 0071
VB 10256
VB 0047
VB 10256
VB 0047
VB 0071
VB 0047
VB 1021

XC 0619

L2 ka
AR
YWV

R 170

23dB Amplifier

(2-Pole Butterworth)

30kHz BP Filter

Buffer

(2-Pole Butterworth)

30kHz BP Filter

)
T s

332831 —7-12-71-Z5175 -2010

S9
Relay Connections

TO+18 T0-18

Epoxy

Transistor Sockets
Bottom View

Squdre wave
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1,23 MHz

Input (1.2 MHz when tuned to filter frequency. 70 mV RMS for tull deflection)
10 Vp-p

Input 1,23MHz
Ground
oD |+ 20V

OE |- 20V

OF

0V or 24V ( Controlled from Selectivity Control Switch 05)
Output (30 kHz to ZS 0177. 70mV RMS for full deflection )
Output (30kHz to ZS0173. 1V RMS for full deflection )

Relay Ground

ocC
O H | Ground
OK
oL

Connections

Ground
Print
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750 Hz Bandpass Filter R
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Relay Connections

68nF
c2098
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$ht

Modulator

E 102
Epoxy

° : 0 b) i -
® g3 l Q
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[§) s -

SARY ) b g 2 il

Ppo1
04, (4 d S § g . §
o Z € F) S @ = s é >
22 L ,
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CIRCUIT COMPONENT TYPE STOCK CIRCUIT COMPONENT TYPE STOCK g Na -
DIAGRAM REF. DIAGRAM REF.
REF. REF.
C 201-203 Electrolytic 100 uF/ 16V CE 0310 Q201-204 Si. Diode 150 V/300mA  BAX 16 Qv 0217
C 204,205 - 12uF/ 25V CE 0416 -
C 206 Polycarbonate 0.22 uF/100 V CS 0339 R 201,202 Carbon 5% 1.2kQ RB 3120 <
C 207 - 68 nF/250 V CS 0011 R 203 - 560 Q RB 2560 S W
C 209 68 nF/250 V Cs 0011 R 204 - 4.7kQ RB 3470 %
€211,212 - 0.1 uF/250 V CS 0044 R 205 - 10kQ RB 4100 5 g
€213 Electrolytic 50 uF/ 6.4 V CE 0204 R 206 - 220 k2 RB 5220 QI]IU
C215216  Polystyrene 1.8nF/ 30V CT 0029 R 208,209 - 3.3k RB 3330
C 217-220 - 60nF/ 63V CT 0030 R210 15 kQ RB 4150
€221 Ceramic 47 nF/ 30V CK 4470 R211,212 - 1kQ RB 3100 =
€222 0.47 uF/ 12V CK 5470 R213 NTC 150 Q RN 0005 o
R214 Carbon 5% 82 kQ2 RB 4820
L 201 Filter Coil 0.74H LB 0680 R215 MQ RB 6100
L 202 0.74 H LB 0681 R216 22 kQ RB 4220
L 203 0.74H LB 0680 R217 - - 12kQ RB 4120
L 204 0.74H LB 0682 R219 Metal 1% 332 Q RF 2332 o $
L 205 - 15.2mH LB 0683 R 220 - 442 Q RF 2442 & i
L 206 - 15.2 mH LB 0684 R 221 - - 698 RF 2698 8
R 223 - 619 Q RF 2619

P 201 Potm. Cermet0.5 W lin. 470 Q PG 1504 R 224 1.62 k2 RF 3162 =
P 202 Potm. Wire w. - 2kQ PC 2200 R 225,226 1.21 kQ RF 3121 g
P 203 - - 5 kQ PC 2501 R 227 - - 107 k2 RF 5107 :
P 207 - - - 220 Q PG 1221 R 228 Carbon 5% 560 kS RB 5560
P 208 3w 500 PC 1500 R 230 Metal 1% 100 kQ RF 5100
P 209 - 1w - 20 kS PC 3200 R 231 11kQ RF 4110 —
P 210 Potm. Cermet0.5 W 10kQ PG 3109 R 232 4.99 k2 RF 3499
P 211 - 1kQ PG 2109 R 233 - c 6.19 k2 RF 3619

172

1

Bottom View

BC 109

BC 177

13 dB Amplifier
T0-18

30 kHz BP Filter




ZS 0177

CIRCUIT
DIAGRAM
REF.

R 234

R 235

R 236

R 237

R 238

R 239

R 240
R241

R 243

R 244

R 245

R 246

R 247

S 1012
S13

V201
V 202-205
V 206-208
V 209
V210,211

COMPONENT TYPE

Carbon 0.15W
0.25wW

Relay

FET N

Si. Transistor NPN
PNP
NPN
PNP

Printed Circuit Board

10%
5%

11kQ
13.3kQ
2.37 k2
8.25 k2
32.4 kQ
422 Q
110 kQ
1.40kQ
162 k2
453 kQ2
5.62 k2
10MQ
MQ

E 102
BC 109
BC 177
BC 109
BC 177

STOCK
REF.

RF 4110
RF 4133
RF 3237
RF 3825
RF 4324
RF 2422
RF 5110
RF 3140
RF 5162
RF 0272
RF 3562
RA 0025
RB 6100

OC 0029
OC 0028

VB 0045
VB 0047
VB 0071
VB 0047
VB 0071

XC 0622



<y Layout Diagram with Parts List ZX 0012

BFO Attenuator

[ 5
| viewed from the Component Side —{ ) R12xx
|

CIRCUIT COMPONENT TYPE STOCK
DIAGRAM REF.
REF.
R 1271-1280 Metal 0.25W 0.5% 295.7 Q RF 6019
R 1281-1289 - - - 200 Q2 RF 6018
R 1290 - - - 136.7 k2 RF 6017
R 1291 - - 1% 100 Q RF 2100
R 1292 Carbon - 5% 10 Q@ RB 1100
R 1293 Metal - 1% 499 Q RF 2499
Printed Circuit Board XC 0699

El

4

~

ZX 0012

1.72 1
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BRUEL & KJER . : : ; . o3
> a = E >
Nerum — Denmark Circuit and Layout Diagram with Parts List ZZ 0013 i3 £ 2
Frequency Converter - @ - x
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CIRCUIT COMPONENT TYPE STOCK CIRCUIT COMPONENT TYPE STOCK 58 23 S 55 Ea TiE
DIAGRAM REF. DIAGRAM REF. ] < o NVV— % ooo =
REF. REF. g§ §2 gz mao@m = 2
® @
C 501-502 Polystyrene 10nF/ 63V CT 1545 R 509 2 : : 1.8kQ RB 3180 — MW B
C505 Ceramic 470 pF/400 V CK 2470 R510 ; : - 330 Q RB 2330 £z |x 8
€506 Eletrolytic 50 uF/ 6.4V CE 0204 R511 : - - 820 Q RB 2820 = T el >
c508 Ceramic 100 pF/400 V CK 2100 R512 g - - 18 kQ RB 4180 3 ]
€ 509,510 Polycarbonate 100 nF/250 V CS 0402 R513 2 . . 6.8 kQ2 RB 3680 § z g5
C511-514  Polystyrene 1nF/ 63V CT 1132 R514 . . : 3.3kQ RB 3330 @ ]
m
C515,516 Ceramic 27 pF/400 V CK 1270 R515 - = 2 1kQ RB 3100 % 2
C517 Polycarbonate 100 nF/250 V CS 0402 R517,518 Metal - 1% 681 Q RF 2681 3 @ -
c519 : 100 nF/250 V CS 0402 - R519 Carbon d 5% 2.2kQ RB 3220 k .
R520 ! A 8 10kQ  RB4100 ;S éém w3 » 8 nonoo
2 5
L 501,502  Coil 210 uH LB 0703 R521 : : - 3.3k HBIR330 st & P e 2 0 8 > e e
L 503 : 210 uH LB 0704 R 522 : : - 22kQ RB 4220 3 e S 2
L 505 . 350 uH LJ 0012 R523 z s 4 3.9k RB 3390 & S gg * SToToo
) A
L511 3 67 uH LB 0705 R524 z s : 56 kQ RB 4560 " H
L512 : 17.4 uH LB 0706 R 525 : d 4 560 Q RB 2560 s 3 i
= g o
L513 - 17.4 uH LB 0707 R 526,527 : . : 6.8kQ RB 3680 ic = 51z
L514 - 17.4 uH LB 0706 R 528-530 . - : 560 Q RB 2560- N 8 03 = [T
o 248 n
P 504 Potm. Cermet0.5 W lin. 220 Q PG 1221 V501 Si. Transistor  NPN BSX 20 VB 0513 8 T i28 z
V 502 Decade Counter SN 7490 N VD 0013 s NEE 4z P s 5 £
Q501 Si. Diode 150 V/300mA  BAX 16 Qv 0217 V 504,505 Si. Transistor  PNP BC 177 VB 0071 = P L s X T
So g N N
V 506 : NPN BC 107 VB 0257 28 & z i
AANN S ) b
R 501 Carbon 025W 5% 56 kQ RB 4560 V507 ; NPN BC 107 VB 0032 & = e g _ 3
& P 5P 5.Es
R502 - : 2 1kQ RB 3100 V 508 . NPN BSX 20 VBOBI3 = | iemmoemiin e i - 38 sziziféd
R 503 . . . 2.7k RB 3270 V509,510 S NPN BC 107 VB 0257 U ol = 5 il £& RS ey =53
R504 . ; . 1.8k RB 3180 =) o SR Sy §fl<ocowuesz-xoxzaawro->
R 505,506 . - ; 22kQ  RB 3220 Printed Circuit Board XC 0610 =~ = Sl s 5339l § i e L S
R 507 : g : 8.2 kS RB 3820 i T oLz = NT ﬂ“l‘ "’T "T .
R 508 : : - 1kQ RB 3100 ° s
>
a g
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| A u
= £3 S 5
5 s é ;;‘_Lﬁ
o 938 ICs 8e STe
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ZZ 0041

CIRCUIT
DIAGRAM
REF.

858
859
860
861
862
863
864
865
866
870
871
872
873
874
875

el

DWW DV VW WV VIV VDIV IV

801,802
803
804
805,806

<< <<

COMPONENT TYPE

Carbon 0,25 W 5%
Metal - 1%
Carbon - 5% 100 kQ
- 0,3W 10% 500 Q

- 0,25 W 5% 12 kQ
Metal - 1% 14 kQ
- - - 16,5 kQ
Carbon - 5% 82 kQ
- 270 kQ

- - - 10 kQ
470 kQ
= & S 22 kQ
- - - 15 kQ
- - - 10 kQ
- 220 Q

390 kQ
21,5 kQ

Si. Transistor NPN

BC 107
BSX 20
- - BC 107

STOCK
REF.

RB 5390
RF 4215
RB 5100

RB 4120
RF 4140
RF 4165
RB 4820
RB 5250
RB 4100
RB 5470
RB 4220
RB 4150
RB 4100
RB 2220

VB 0032
VB 0513
VB 0252
VB 0032

CIRCUIT
DIAGRAM
REF.

808
809
814
815
816
817,818
819
820,821
822,823
824
825
827,828
829,830
831,832
833
834
835

< <<K<K<K<K<K<K<LK<LK<LKCK<LKCKLKCKLKCLKKLK KL

COMPONENT TYPE

Op. Amp.
Si. Transistor PNP
NPN
- PNP
- NPN

- PNP
: NPN
- PNP

: NPN
PNP
NPN
PNP

PNP

Printed Circuit Board

LM 301
BC 177
BC 017
BC 177
2N 1613
BC 107
BC 177
BC 107
BC 177
2 N 2905
BC 489
BC 177
BC 107
BC 177
BC 107

2N 4249

STOCK
REF.

VE 0017
VB 0071
VB 0032
VB 0071
VB 0026
VB 0032
VB 0071
VB 0032
VB 0071
VB 0059
VB 5304
VB 0071
VB 0032
VB 0071
VB 0257
VB 0032
VB 0081

XC 1189
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