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1.1.

Introduction

The R5001 marine and general purpose receiver is designed for use in a marine
main radio station. The receiver has synthesized operation in the frequency range
10 kHz to 29,999.9 kHz.

Thereceiver is designed for reception of type F1, A1, A2, A2H, A3, A3H and upper-si-
deband A3A and A3J signals. It is fully transistorized, and widespread use is made of
integrated circuits. These features, in connection with the fact that no crystal ovens
are used, cause the receiver to be ready for operation immediately after having been
swiched on.

Depending on the power pack installed in it, the receiver can be powered from a 24 V
battery or from AC voltages normally occurring in practice.

The dimensions match a 19-inch standard rack.

Because we are constantly processing the experience gained during the produc-
tion and operation of our equipment, it is possible for minor modifications to occur
relative to the information given in this instruction manual. Wherever practicable,
however, any corrections will be listed on a correction sheet at the back of the front
cover of this manual.
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2.1.

2.2.

2.3.

Operating instructions

Tuning to 500 kHz and 2182 kHz

1. Set BAND-switch to 500 kHz or 2182 kHz
2. Turn SENSITIVITY fully clockwise

3. Adjust VOLUME for a convenient volume.

NOTE: When the BAND-switch is set to 500 kHz or 2182 kHz the mode A3. A2-AGC
ON is automatically selected, and the MODE-switch can therefore be set to any
position.

Tuning to an A1, F1 or SSB Station in the Preselector Range

1. Set BAND-switch to the desired band

Set MODE-switch to A1, F1 or A3J/A3A and switch the AGC on
Set BANDWIDTH switch to the desired bandwidth

Turn SENSITIVITY fully clockwise

Adjust VOLUME for a convenient volume

Select the desired frequency with the keyboard

Adjust PRESELECTOR for a maximum level

© N o o & 0

Adjust CLARIFIER/BFO for natural-sounding speech, when the desired station
is modulated.

NOTE: Under certain circumstances it can be advantageous to use manual gain
control of the receiver either in addition to the automatic gain control or with the
automatic gain control switched off. This is done by turning the SENSITIVITY
control anticlockwise until best reception is obtained and has the effect of reducing
background noise coming up in speech pauses.

Tuning to an F1 or SSB Station in the Duplex Ranges

1. Set BAND-switch to the desired HF-band

Set MODE-switch to F 1 or A3J/A3A and switch the AGC ON
Set BANDWIDTH-switch to the desired bandwidth

Turn SENSITIVITY fully clockwise

Adjust VOLUME for a convenient volume

Select the desired frequency with the keyboard

~ @ o R ® N

Adjust CLARIFIER for natural-sounding speech when the desired station is
modulated.

2-1



2.4.

2.5.

NOTE: Under certain circumstances it can be advantageous to use manual gain
control of the receiver either in addition to the automatic gain control or with the
automatic gain control switched off. This is done by turning the SENSITIVITY
control anticlockwise until best reception is obtained and has the effect of reducing
background noise coming up in speech pauses.

Tuning to an AM Station

1. Set BAND-switch to the desired band (use the LP-filter .01-1.6 MHz or one of the
Preselector Bands)

Set MODE-switch to A3.A2 and switch the AGC ON
Turn SENSITIVITY fully clockwise

Adjust VOLUME for a convenient volume

o & 0N

If the exact frequency of the station is known, select this with the keyboard.
Otherwise select a nearby frequency with the keyboard and use the TUNING
control to find the desired station

6. Adjust PRESELECTOR for maximum level if one of the Preselector Bands is used.

Operating Controls and Their Functions
SENSITIVITY Manual adjustment of receiver RF gain

VOLUME Manual adjustment of receiver AF gain.

The MODE-switch has four positions:

A3.A2 Reception of double and single-sideband modulation with full
carrier.

A3J.A3A Reception of single-sideband modulation with suppressed or
reduced carrier.

F1 Reception of telex signals.

Al Reception of unmodulated signals. The BFO is automatically
switch on.

The BANDWIDTH switch has six positions:

WIDE
INTERMEDIATE
NARROW

V. NARROW
SSB

Fl
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DIMMER

D] ON/OFF

PHONES

Varies the illumination of the meter and the brightness of the
display between full intensity and light extinguished.

Disconnects the local speaker.

Connection for headphones. Disconnects the local speaker.

The BAND-switch has 16 positions:

500 kHz
2182 kHz
.01-1.6 MHz

.06-.18, .18-.53,
.53-1.6, 1.6-4,
4-12, 12-30 MHz

4,86, 8, 12, 16,
22, 25 MHz

PRESELECTOR
TUNING

CLARIFIER
BFO

TUNING

KEYBOARD

Fixed tuned bandpass filter.
Fixed tuned bandpass filter.
Low pass filter.

Tunable bandpass filters.

Fixed tuned bandpass filters, covering the maritime HF
duplex and telex frequencies.

Tuning control for the tunable bandpass filters.

For accurate tuning to frequency

For producing an audio frequency note when receiving sig-
nals of class of A1emissions.

For contineous tuning of the receiving frequency. With the
MODE switch in position A3/A3H the tuning is in steps of 1
kHz, in any other position of the MODE switch in 100 Hz
steps.

For selection of the wanted receiving frequency. The C key
clears the display, while the LOCK key disables the TUNING
knob.
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3.1.

3.2.

3.3.

3.4.

3.5.

Installation

Correct installation of the equipment is important for good results. Antenna and
earth connections must be installed with the greatest care, especially where duplex
telephony is desired.

Mounting the Cabinet

The R5001 cabinet is intended for table-top mounting. The drawing on page 3-3
show the drilling plan for the necessary holes.

Disassembling the Receiver

To open the receiver, remove the four front panel screws. Pull the chassis out of the
cabinet and remove the connectors. The power pack is mounted in the bottom of
the receiver cabinet. To remove the power pack, take off the top plate, remove the
cables to the permanent installation and remove the power switch from the front
plate. The power pack may now be lifted out, after loosening five screws.

Connection to the Permanent Installation

Check that the correct power pack is installed, and that the power pack (if for AC) is
set for the correct mains voltage. Cable connections for installation of the R5001
appear on the drawings on pages 8-91, and 8-95.

Earth Connection

The receiver earth terminals are located at the back of the receiver cabinet and
should be connected to earth using a length of 2.5 sqmm wire. This wire should be
connected to a separate earth screw, which must not be shared by any other
equipment. The earth lead should be run as far from the transmitter earth lead as is
practicable.

Other cables should be run as far away from the receiver earth leads as possible and
under no circumstances parallel with it, closer than 0.2m.

Antenna

Length: 7-30 metres. The receiving antenna should be brought in by a length of
coaxial cable, which should be as short as possible, expecially in the case of short
antennas.

In order to minimize duplex noise, the transmitting and receiving antennas should
be kept as far away from each other as possible. Stays, wires, steel masts etc. should
either be earthed effectively or isulated. :
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3.6.

3.7.

3.8.

3.9.

Likewise in order to minimize duplex noise, every other electrical installation such
as cable braidings (screens) and instruments should be earthed effectively, and the
instruments in question should be fitted with noise-interference suppression devi-
ces.

The Antennas should be suspended well in the clear, away from objects whose
influence on the antennas may vary, such as derricks etc. Insulators should be of the
best type having low leakage even when wet.

Changing the Input impedance

The input impedance of the four bands in the PRESELECTOR RANGES 0.06-0.18
MHz, 0.18-0.53 MHz, 0.53-1.6 MHz and 1.6-4 MHz can be altered, if so desired from a
high level to a low level (50 ohm).

Band High Impedance Low Impedance (50 olim)

0.06-0.18 MHz Terminals 216-25 Terminals 216-25
and 216-24 connected and 216-23 connected

0.18-0.53 MHz Terminals 216-16, Terminals 216-16
216-17 and 216-18 and 216-15 connected
connected

0.53-1.6 MHz Terminals 216-11,216-12, Terminals 216-12
216-13and 216- 14 and 216-10 connected
connected

1.6-4 MHz Terminals 216-21, Terminals 216-21,
216-19 and 216-20 216-19 and 216-22
connected connected

Remote Speaker

A remote speaker may be connected to the terminals at the back of the cabinet. It

should have 4 ohms impedance or higher and a power handling capacity of 5W or
more.

Muting

Muting terminals are available at the back of the cabinet. The terminals must be
connected together in order to mute the receiver.

Replacement of Power Packs

Three different power packs are available for operation, of the receiver. Either
power pack can be installed in the bottom of the receiver cabinet.

The P5010 is used for 24V battery operation while the P5011 is used for AC=rhains
operation. The P5012 is a combined version which can operate from both 24V

battery and AC-mains. Replacing a power pack involves no modifications of the
receiver.
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4.1.

Technical Data

Reciever R5001

Frequency Range:

Synthesized operation from 10 kHz to 29.9999 MHz

Frequency Presentation:

Fully digital read-out.

Modes of Operation:

A1, A2, A2H, A3, A3H, A3J and F1. Simplex, semiduplex and duplex with built-in
duplex filters.

Selectivity:

Wide: 6 dB at +/— 4 kHz, 60 dB at +/— 17.5 kHz
6 dB at +/— 2.7 kHz, 60 dB at +/— 10 kHz

Intermediate: 6 dB at +/— 1.2 kHz, 60 dB at +/—1.9kHz

Narrow: 6 dB at +/— 0.5 kHz, 60 dB at +/— 3.5 kHz

Very narrow: 6 dB at +/— 0.1 kHz, 60 dB at +/— 2 kHz

SSB: 6 dB at 350 and 2700 Hz

SSB: 60 dB at —400 and +3400 Hz

F1 (optional) 6dB at +/— 400 Hz, 60 dB at +/— 850Hz

Selectivity: (/218

Wide: 216\ 6 dB at +/— 4 kHz, 60 dB at +/— 17.5 kHz
Intermediate: 6 dB at +/— 2.7 kHz, 60 dB at +/— 10 kHz
Narrow: 6 dB at +/— 0.5 kHz, 60 dB at +/— 3.5 kHz
Very narrow: 6 dB at +/— 0.1 kHz, 60 dB at +/— 2.0 kHz
SSB: 6 dB at 350 and 2700 Hz

SSB: 60 dB at— 400 and + 3400 Hz

Sensitivity:

Connection made for high input impedance

Max input
for 10 dB SINAD

0.1-1.6 MHz AT ' 4uV
A2, A2H, A3 18V
1.6-4 MHz A1, A3A, A3J, F1 1uV
A2, A2H, A3; A3H 4V
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Connection made for low input impedance (50 ohm)

0.1-1.6 MHz A 2uV
A2, A2H, A3 ouV
1.6-4 MHz A1, A3A, A3J, F1 0.5uV
A2, A2H, A3, A3H 2.5uV
4-30 MHz A1, A3A, A3J, F1 0.5uV
A2, A2H, A3, A3H 2.5uV

Audio-Output:

10 mW to phones (400 Ohms)
5 W to loudstpeaker(s) (4 ohms)
10 dBm to line (600 ohms)

Supply Voltage:

24V battery with P 5010 Power Pack

110/115/120 or 220/230/240V single — or two phase AC 50-60 Hz with P 5011 Power
Pack

24V battery and/or 110/115/120 or 220/230/240 single — or two phase AC 50-60 Hz
with P 5012 Power Pack

Supply Voltage Variations:

DC: — 10 to +30%
AC: + 10%

Consumption:

24V battery: approx. 2A

AC mains: approx. 45 VA

The duplex filters bandwidth:

»4 MHz« — 1 dB at 4355 kHz and 4445 kHz
»6 MHz« — 1 dB at 6500 kHz and 6596 kHz
»8 MHz« — 1 dB at 8710 kHz and 8840 kHz
»12 MHz« —1dB at 13100 kHz and 13350 kHz
»16 MHz« — 1 dB at 17230kHz and 17830 kHz
»22 MHz« — 1dB at 22570 KkHz and 23430 kHz
»25 MHz« — 1 dB at 25300 kHz and 26300 kHz
Dimensions:

Height: 245 mm
Width: 520 mm
Depth: 306 mm
Weight: 23.6 kg



5.1.

5.2.

5.3.

Technical Description

Mechanical
The receiver is built on a rugged zinc plated and passivated iron chassis.

The receiver contains 12 printed circuits boards. Six of these, /220\, ézojg ;
/208\, /209\, /210\3 and /212\ are plug-in boards, which are placed in a
special screened box at the right hand side of the receiver chassis and contains the
circuits for the AF-amplifier and the synthesizer. The rest of the circuit boards
except£1_3§ and /214 are housed in four screening cans. The can at the left hand
side of the top compartmant contains the 2nd mixer/203\and the IF-Amplifier/205\
while the can in the middle contains the IF-filters /217\ or /218 . In the
bottom compartment, the screening can contains the Input Filters and 1st Mixer,
/202\ or /216\ . Finally, in the front compartment behind the front panel,
switchers and potentiometers are located together with the Filter Board, /213\

»

the Loop 3-Divider /214 \and the circuit for the Display and Keyboard, /21 15 . The

front panel is electrically insulated from the chassis. This feature permits connecting

the chassis to a separate earth when the receiver is mounted in the same rack with
a transmitter.

Circuit Discription, General

Each of the printed circuit boards and also the chassis mounted components in this
equipment have been allocated an identification number between é201§ and
[/220\ . The disignation of a component or terminal includes this number as a

prefix, e.g. 204R3 (resistor R3 on board /204\ ) or 204-3 (terminal No. 3 on board
[204\).

For convenience in this section and on the circuit diagrams the prefix is omitted
except where there is a risk of ambiguity.

The circuit diagram is divided into a wiring diagram on page 8-59 showing inter-
connections between the printed circuit boards, and circuit diagrams of the indivi-
dual printed circuit boards. The mode of operation follows the block diagrams on
pages 8-50, 8-51 and 8-52 showing the signal path, the frequency synthesizer and
the frequency selection, respectively.

Circuit Summary, Signal Path

The incoming signal is fed via the BAND switch on board /202\ or /216\ to the
RF Input Filters The board also contains the 1st mixer stage, that converts the
input signal frequency to the 1st intermediate-frequency 38 MHz by mixing it with
asignal from the Frequency Synthesizer. Before leaving the board , the inter-

mediate-fre quency signal passes a crystal filter which determines the double-side-
band selectivity of the receiver. ‘

The 1st intermediate-frequency signal is fed to the 2nd mixer on board /203\,

where it is converted to the 2nd intermediate frequency, 1.4 MHz, by mixing itwith a

signal derived on the basis of the 11.2 MHz TCXO on board /220\ and the 3 MHz
the clarifier-oscillator on board /203\ .
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5.4.

5.4.1.

5.4.2.

The 2nd intermediate-frequency signal is fed to the IF-filters on board /217 or
/218)\ .The selection of the disired filter is carried out by the BANDWIDTH switch.

On the IF-Amplifier board /205\ the signalis amplified and detected and the audio
frequency output is fed to the VOLUME control via an active low-pass filter.

The audio-frequency signal is amplified on plug-in board é220§ , which also con-
tains the line-amplifier and the TCXO.

Circuit Description, Signal Path Boards

A or A Input Filters

The PRESELECTOR RANGES consist of six bands, each tuned with the variable
capacitor C5. The 3 bands from 0.06 MHz to 1.6 MHz consist of the coils T11, T12,
and T 13 and associated components.The3 bands from 1.6 MHzto 30 MHz consist
of six coils which two by two, together with the remaining components, constit-
ute a double band-pass filter. The 2 bands, .18-.53 MHz and 1.6 MHz-4 MHz are, in
the positions 500 kHz and 2182 kHz fixed tuned with capacitors C3 and C1, C2, C4,
C6 respectively. In the DUPLEX ranges all circuits are fixed tuned. The seven
DUPLEX filters comprise three tuned circuits, and their selectivity is high to
provide effective attenuation of ones own transmitter. Alle the filters in the PRE -
SELECTOR and the DUPLEX range have a balanced output for the mixer.

For the 0.01-1.6 MHz range there is a low pass filter consisting of L4 and C46.

Switching of the filter outputs is performed by a DC voltage which controls the
diode switches at the balanced filter outputs.

The 1st mixer, which is double balanced, consists of the matched field effect
transistors TR1, TR2, TR3 and TR4. The 38 MHz output is fed to the 2nd mixer via a
38 MHz crystal filter.

2nd Mixer

This board contains the 2nd mixer, the clarifier oscillator and mixer and finally a 38
MHz input attenuator.

The 2nd mixer consists of field effect trapsistors TR-5 and TR7. The 1.4 MHz output
is connected to the IF-Filter board /217\ or /218\ . The injection signal for
the 2nd mixer is obtained by mixing a 33.6 MHz and a 3 MHz signal in the integrated
circuitIC1. The 33.6 MHz signal is derived from the TCXO on board /220\, while the
3 MHz signal is obtained by using part of IC1 as a crystal-oscillator. The frequency of
the 3 MHz oscillator can by varied from the CLARIFIER control by means of the
variable capacitance diode D1. The 36.6 MHz output from IC1 is filtered and ampli-
fied in TR4 before being applied to the 2nd mixer. The 38 MHz input attenuator
consists of the PIN-diode D 2 and associated components. The current in the
PIN-diode is controlled by TR6, the base of which is connected to the AGC-voltage
on board £205§ . The 38 MHz input frequency is stepped up in a transformer before
being applied to the mixer input.
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5.4.3.

5.4.4.

, or _ IF-Filters

The IF-Filters consist of three 1.4 MHz crystal filters and a 1.4 MHz WIDE filter
consisting of the coils L1 and L2 and the capacitors C2, C9 and C11. The selection of
the correct filter is made by the BANDWIDTH switch which controls the diode
switches at the filter input and output.

When the BAND Switch is in position 500 kHz or 2182 kHz the 1.4 MHz WIDE filter is
automatically selected.

IF-Amplifier, Detector and AGC

The IF-amplifier consists of transistors TR1 and TR2. A 1.4 MHz band-pass filter
connects the amplifier to the signal detector IC1. This integrated circuit contains a
balanced mixer and a high-gain limiting amplifier. The signal voltage is applied
balanced to the one input port of the mixer, terminals 7 and 9, of the integrated
circuit.

When the detector works as an AM detector the signal voltage is also fed to the
amplifier input terminal 14, via D 12. This signal is amplified and clipped to constant
amplitude and internally connected to the other input port of the balanced mixer
where it is mixed with the modulated signal. The difference frequency, which
contains the wanted AF-signal, is taken off at the mixer output, terminal 8. The
AF-signal is then fed to an active low-pass filter consisting of transistor TR5 and
associated components.

In the A1/F1 mode and the A3J/A3A mode D 12 is blocked while D 11 is conducting
and the 1.4 MHz signal from the AF-amplifier, board /220\ is now fed to the
amplifier input. The mixer is working in the same manner as before except that now
the 1.4 MHz signal is the re-inserted carrier.

Also the sum frequency of the input signals is present at the mixer output. This
signal is used for automatic gain control and is taken off across the 2.8 MHz tuned
circuit. It is amplified in TR4 and rectified in the AGC detector TR3. The current of
TR3 increases for increasing signal level causing the collector voltage to drop. The
collector is connected to the bases of the IF-transistors and a lower collector
voltage means reduced gain in the IF-Ampilifier.

The AGC time constants are determined by C2 and C8. The circuit combines a short
attack time and a long decay time. The resistor R11 in series with C8, which mainly
determines the decay time, prevents short noise pulses from giving a long decay
time.

The gain can also be controlled manually by means of the SENSITIVITY control,
which in combination with the diode D 1 determines the maximum collector voltage
of TR3 and with that the highest available gain of the IF-amplifier.

The AGC switch switches off the AGC by disconnecting the emitter current of TR4.
The base voltage of the IF transistors is then controlled only by means of the
SENSITIVITY control. '
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5.4.5.

‘ AF-Amplifier

The board contains the AF amplifier, the line amplifier, the BFO and the TCXO. The
AF amplifier is an integrated circuit provided with a built-in thermal limiting circuit
and protection against accidental hort circuit of the output. The line amplifier
consists of the transistors TR1and TR3. The BFO signal is obtained by using part of
IC1 as a crystal oscillator. The frequency of the 12.6 MHz oscillator can be varied
from the BFO control by means of the variable capacitance diode D3. The 12.6 MHz
signal and the 11.2 MHz TCXO signal are then mixed in the integrated circuit IC1 to
obtain a 1.4 MHz signal for the detector on the board 205. The TXCO frequency 11.2
MHzisamplified in TR2 and TR6 and clipped in TR10 The signal is then dividede by 8 to
1.4 MHz in the integrated circuit IC3. From the output of the divider a 1.4 MHz signal
is fed to an BNC connector on the FILTER BOARD, £213§ , for connection to a
SKANTI type .E5000 exciter. Another 1.4 MHz signal from the divider is fed to the
Mother Board /201\.

The TCXO frequency is amplified in TR5, TR7 and TR8, and the third harmonic is
taken off in the filter consisting of coils T2, T3 and associated components. The 33.6
MHz signal is fed to the 2nd MIXER on board £203§,

546. /- Filterboard

The Filterboard contains 3 voltage regulators. IC1, 1C2 and IC3. IC1 supplies 12V to
the synthesizer, while IC2 supplies 12 V to the other parts of the receiver. IC3
supplies 5V to the AF-AMPLIFIER and the synthesizer.

RF filters are inserted in the power supply, muting and AF-output lines in order to
suppress noise and interference on these lines.

5.5. Circuit Summary, Frequency Synthesizer

This Frequency synthesizer consists of two programmable phase locked loops
(Loop 1 and Loop 2), the outputs of which are controlling a third (Loop 3) from
which the complete synthesized signal is derived and fed to the 1st mixer in the
signal path.

The output frequency of Loop 1 is controlled by the 100 Hz, 1 kHz, and 10 kHz
information according to the contents of the displays, provided that the receiving
mode chosen is not F1 .If the F1  -mode is chosen the output frequency is
decreased by 30 kHz, which means that the final output frequency of the Synthesi-
zer is decreased by 1.5 kHz.

Loop 1 produces an output frequency in 999 steps from 20.000 MHz to 21998 MHz in
all modes but F1 . In the F1 mode it is from 19.970 MHz to 21.960 MHz. This
frequency is divided by 200 and serves as a variable reference frequency for the
Loop Translator.

Independent of the different receiving modes Loop 2 is controlled by the 100 kHz, 1
MHz, and 10 MHz information according to the contents of the displays. The output
frequency of thisloopis variable from 3.70 MHz to 6.69 MHz in 299 steps and is fed to
the mixer of the Loop Translator, where it is subtracted from the Synthesizer output
frequency divided by 10, and finally compared with the variable reference frequency
to this loop by means of Phase/Freq. Detector 3. A Frequency Comparator ensures
that the Synthesizer output frequency divided by ten is higher than the output
frequency of Loop 2. If this was not the case it would lead to a stable, unlocked
condition of Loop 3.
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Circuit Deseription, Frequency Synthesizer

VAN
/207\ Frequency Dividers

There are three divider chains, their associated buffer amplifiers, and two pha-
se/freqg. detectors are located on this board.

The Reference Divider produces the 2 kHz reference frequency for the Phase/freq.
Detector 1, and the 10 kHz reference signal for the Phase/Freq. Detector 2, from a
1.4 MHz signal derived from the TCXO on board /220

The variable divider chains are composed of programmable up-counters and their
associated external gating logic. The dividing action is accomplished by presetting
{(programming) these counters with the data blocks corresponding to the contents
in the displays, at the end of each counting cycle. The data blocks contain the BCD
9’s complement code of the corresponding digit.

In the Loop 1-Divider chain the F1 information is used to control the associated
external gating logic. In the F1 mode this chain counts 15 clockpulses less than
in any other mode, before concluding a counting cycle, thus the contents of the data
blocks are independent of the mode.

The Loop 2-Divider chain counts independent of the receiving mode and adds, by
means of the external gating logic, 370 extra clock cycles to what is determined by
the three most important digits, before concluding a counting cycle.

The outputs from the variable dividers are led to their respective phase/freq. detec-
tors and are here compared to the fixed reference frequency. In case of a frequency
difference the detector will produce a DC error voltage which will adjust the associ-
ated VCO to establish the wanted frequency equality.
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5.6.2. Loop Translator

This circuit board contains one half of Loop 3, namely the Frequency Comparator,the
200 divider, the Loop 3 Mixer, with its associated 1.5 MHz Low-Pass Filter, and
Phase/Freg. Detector 3.

The VCO+ output frequency is divided by 200 and fed, as a variable reference
frequency, to one of the two input ports of Phase/Freq. Detector 3. The output
frequency of VCOs divided by 10 is fed to the Loop Mixer, whose other injection
signal is derived from VCO:. The sum frequency from this mixing process is remo-
ved in a 9-order 1.5 MHz Low Pass Filter, thus only allowing the difference
frequency to pass on via the following Buffer Amplifier, to the other port of Pha-
se/Freq. Detector 3. This detector is aimost identical to the detectors mentioned in
the description of board £207§ .

If the VCO:2 output frequency is higher than the Synthesizer output frequency
divided by 10 at the beginning of an acquisition of Loop 3, this loop will end in a
stable, unlocked condition. To avoid this these two frequencies are compared. If the
frequency of VCO:is higher thenthe monostable multivibratorIC 13 istriggered
by the latch following the two divider chains and via the Phase/Freq. Detector 3, the
frequency of VCO:s is forced to rise, thus pulling Loop 3 out of this unwanted
condition.

The output pulse from the detector is smoothed by means of a simple RC-filter
before leaving this circuit board.

VCO: and VCO:

The Loop Filter and Voltage Controlled Oscillator of both Loop 1 and Loop 2 are
located on this board.

5.6.3.

Both of these filters are active 3rd order low pass types with an integrated function
incorporated. The purpose of the loop filters is to remove the pulses from the output
of the Phase/Freq. Detector and allow only the DC-Information to pass on to the
vari-cap diodes og the Voltage Controlled Oscillators. By use of the Phase Error
Adjustment potentiometer the phase error pulse width can be minimized. Once
adjusted this width will remain unchanged throughout the whole frequency range
of the VCO, due to the use of an integrator in the Loop Filter. Both of the VCO’s are
amplitude regulated.

The selection of one of the three bands, in which VCO: is operating, is carried out by
means of a decoding circuit on 42125 .

5.6.4.

This circuit board contains the Loop 3-filter, the Voltage Controlled Oscillator
VCOs, and the Loop 3-Divider (+ 10).
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5.6.5

5.7.

The Loop 3-filter consists of a 1st order low pass filter and an integrator. The filter
serves to remove the pulses of the Phase/Freq. Detector output signal and allow
only the DC-information to pass on to the vari-cap diodes of VCOs. By use of the
Phase Error Adjustment the phase error pulse width can be minimized, and once
adjusted it will remain unchanged throughout the whole frequency range of VCOs
due to the use of an integrator in the Loop Filter.

VCOs consists of three Voltage Controlled Oscillators VCOsx, VCOsyand VCOs;, each
covering a band of approximately 10 MHz. The band selection is carried out by
means of a decoding circuit on £212> .

The VCOs output signal is amplitude regulated and serves as an injection signal to
the 1st mixer in the receiver signal path.

} Loop 3-Divider

The Loop 3-Divider divides the frequency of VCOs by 10; this signal is thenfed to the
Loop Translator.

Circuit Summary, Frequency Selection

The frequency selection is performed by the two printed circuit boards /21 15 and
52125 .

The purpose of this unit is to control the selection of the receiving frequency,

display it and control the Synthesizer output frequency in accordance with this
setting.

The frequency setting can be done in the following ways.

From the Keyboard any number (the receiving frequency) less than 30.000.0 can be
keyed into the displays. This number can be changed in steps of 1 kHz in the
A3/A3H-mode or 100 Hz in any other mode by means of the Tuning Wheel provided
that the LOCK-Key is not activated. If the LOCK-key is activated, the Tuning Wheel
will be inoperative while the Keyboard will remain operative. When the Band switch
is moved to the 500 kHz or 2182 kHz positions these frequency settings will override
the present setting, which is saved and will appear again when the Band switch is
moved to any other position.

It is not possible to choose a number greater than 29,999.9; if such an attempt is
made, the displays are automatically cleared and ready to accept a new frequency
setting.

For any frequency setting less than 10.0 kHz the receiver is muted.

To display the receiving frequency a multiplexing system is used. All the digit datas
used to control the Synthesizer are present on a parallel form and in the code of
BCD 9’'s complement right after the 500 kHz and 2182 kHz Preselection Circuits. In
order to display the receiving frequency the Scan Counter selects via the Multiplex-
erunit, one of these digit dat blocks at a time, converts it to BCD code and decodes it
further to 7 segment information. This information controls a 7 segment Driver,
which starts driving the appropriate digit-display, selected by the Scan Decoder.
So, in fact, only one display is derived at a time but the repetition rate is so high
that no flickering appears.
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5.8.

5.8.1.

The Dimmer Control potentiometer is used to regulate the period of time in which
the respective displayis activated, thus controlling the light intensity of the displays.
The light intensity of the meter is regulated simultaneously in the same manner.

The most significant digit is decoded to select the correct band of the VCO'’s of the
Frequency Synthesizer.

Circuit Description, Frequency Selection.

Display and Keyboard

When a key (except for the LOCK-key) is depressed the associated key-number is
partly encoded in IC1and passed on to an additional encoder located on /21 2\ to
complete the BCD 9's Complement encoding. Furthermore IC1 serves as an N-key
lock-out unit, i.e. if one or more keys have already been depressed, it is not possible
to activate the Keyboard before all depressed keys are reelased. If two or more keys
are depressed simultaneously the lowest key-number is chosen.

The Tuning Control consists of a Tuning Wheel, two optically coupled modules, and
an UP/DOWN-Control. The Tuning Wheel is a thin metal disk in which holes are
etched. The two optically coupled modules sense these holes, and produce a pulse
for each hole encountered. Each pulse counts up or down the displayed number,
provided that the LOCK-key is not activated. The direction of this counting is
controlled by IC10

By means of the two potentiometers R26 and R27 it is possible to adjust the duty
cycles of the output from the two Smith-triggers (IC9) to 50%. When the wheel is
rotated the outputs will exhibit a phase difference of 90° if the optically coupled

modules are correctly mounted. This is necessary to ensure proper functioning of
the UP/DOWN-Control.

The heart of the multiplex system is the combined Clock Generator and Dimmer
Control consisting of IC4 together with external components, of which the poten-
tiometer regulates the duty cycle of the clock.

This Clock Generator drives the Scan Counter which again produces the Scan
Address. This address decides which digit the multiplex system is to operate on. The
Scan Decoder selects via a driver transistor, the appropriate digit l.e.d. display.

The multiplexed BCD-input from £2‘12§ after being decoded into the 7-segment
code in IC15 decides which figure is to be shown in the display.

Two other signals from {21 2\ controlIC15. One signal derived from the multiplex
clock, is fed to the RBo terminal. Due to the variable duty cycle of the multiplex
clock, it is possible to control within a clock cycle the ratio between how long the
outputs of IC15 are enabled and disabled, thus controlling the light intensity of the
display. The other signal is a blanking control signal, which is led to the RB1
terminal, completely blanking the displays that would otherwise show irrelevant
zeros.
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5.8.2.

Because of the high peak currents driving the displays, the segment driving is
performed by a special high current array, IC14.

The displays show the frequency in kHz and the decimal point is the only light
source, which is not dimmable.

The AGC-voltage from board /205\ is shown on the meter; the light intensity of
the associated bulb is controlled by the Dimmer Control in the same way as the
displays.

Synthesizer Control

When a key is depressed or released there will always be some sort of bouncing
effect before the key has settled. This bouncing is removed by means of the Key
Bounce Eliminator consisting of IC4 and additional external gates. A load-com-
mand for the Digit Register Stack consisting of six programmable up/down-coun-
ters is generated as long as a key (except for the LOCK-key) is depressed. A clock
pulse is produced when the key has settled after being activated, and the the data
corresponding to the key number is loaded into IC10 and simultaneously all the data
present in the Digit Register Stack is shifted to the next counter.

The encoding of the key-number is completed on this board before entering the
Digit Register Stack.

To clear this stack the iast half of IC4 is triggered by means of the multiplex clock
and, simultaneously data corresponding to key-number »O« is produced. So for
each clock cycle these datas are read into the Data Register Stack.

When the Tuning Wheel is rotated a pulse is generated in the Pulse Shaper each
time a hole passes the optically coupled modules on ;_'21 15 . This pulse activates
the last half of the Key Bounce Eliminator which produces a counting pulse for the
Digit Register Stack, thus incrementing or decrementing on 4211: . If the
LOCK-key is activated, the counters IC10 and IC11 will become disabled thus
making it impossible to tune the receiver in the way mentioned above, but the
Keyboard will remain operative.

By means of the A3, A2' -mode information, it is decided which of the first two
counters of the Digit Register Stack is to be activated by the counting pulse, thus
deciding whether to tune in steps of 100 Hz or 1kHz.

The outputs of the Data Register Stack are led through the 500 kHz and 2182 kHz
Preselection circuits, IC16-1C21. If neither of these two Band-settings is chosen the
data passes through these gates. Otherwise one of the two preselected frequency
number is chosen independent of the content of the Digit Register Stack.

By means of IC29 it is tested every 8th cycle of the multiplex clock, whether the most
significant digit is greater than 2 or not, if it is, then a Clear command identical to

that produced by means of the Clear-key is generated through the subsequent 8th
clock cycle.



5.9.
5.9.1.

5.9.2.

5.9.3.

5.10.

5.10.1.

The data now containing the information of the receiving frequency in BCD 9's
complement is then used for two purposes. First to control the Frequency Synthesi-
zer and second to feed the displays.

The four multiplexers select one digit data block, controlled by the Scan Address,
and pass it on through a BCD 9’s Complement Converter before it enters £21 15 in
order to become displayed there.

In order to establish a so-called leading edge zero suppression of the displayed
frequency, the latch consisting of two gates from IC7 controls the blanking input of
RB1 of the BDC 7 segment decoder on é2115 . This latch is reset by clock pulse
number six and seven whereby the blanking input is activated. Through the four
inverters of IC31 the latch senses the first zero to come, beginning with the most
significant digit. The first digit different from zero sets the latch, thus cancelling the
blanking command. If all the digits are equal to zero, a puls from £21 15 sets the
latch on clock pulse number five, so that the least significant digit is always
displayed.

In order to mute the receiver, if the receiving frequency setting is less than 10 kHz,
the output from the latch mentioned above is sampled on the third clock pulse, this
deciding whether the four most significant digits are all different from zero or not. If
they all are equal to zero a mute command is produced.

The most significant digit is decoded in order to control the band selection of the
VCO’s of the Frequency Synthesizer.

Circuit Symmary, P5010, 24VDC Power Pack.

The complete circuit diagram is shown on page 8-91. The block diagram on page
8-55 illustrates the operation of the power pack.

The necessary supply voltages for the receiver are generated in a converter. The
converter transformer gives full isolation between the battery voltage and chassis
permitting these to be earthed without causing the supply leads to be earthed.

The output voltages from the converter transformer are rectified in two sets of
rectifiers, each followed by a voltage stabilizer.

The converter frequency is determined by and RC-coupled oscillator, followed by a
bistable multivibrator.

Circuit Description, P5010, 24VDC Power Pack

Converter

The total input current is passed through fuse FS1 to POWER switch S1. An
RFl-filter on board (281}_, is followed by zener diode D1.

Diode D1 protects the power pack against transients on the supply leads and
against the consequences of polarity reversal.

The converter is composed of transistors TR1 and TR2 and the square wave output
signal is coupled through transformer T1 to two sets of rectifiers.
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5.10.2.

5.11.
5.11.1.

5.11.2.

5.11.3.

5.12.

5.12.1.

5.12.2.

5.13.
5.13.1.

5.13.2.

Converter Driver, Rectifiers and Stabilizers

A bistable multivibrator composed of transistors TR2 and TR3 is driven from oscilla-
tor TR1 with the nominal frequency 400 Hz. The output signals from the multivibra-
tor are therefore square waves with a repetition frequency of 200 Hz, and these
signals having a phase difference of 180° are used as driving signais for the conver-
ter.

One output signal from transformer 280T1 is fed to a double rectifier followed by a
voltage stabilizer having a nominal output voltage of 15.7V, while a second output
signal after rectification, also in a double rectifier, is fed to a voltage stabilizer
having a nominal output voltage of 7.5 V.

Circuit Summary, P 5011, AC Power Pack

The complete circuit diagram is shown on page 8-33. The block diagram on page
8-56 illustrates the operation of the power pack.

The necessary supply voltages for the receiver are obtained from two secondary
windings on the mains transformer.

The output voltages from the transformer are rectified in two sets of rectifiers, each
followed by a voltage stabilizer.

Circuit Description, P5011, AC Power Pack

Transformer

A double pole mechanically operated safety switch is inserted in the mains input
leads. The primary current of transformer T1 is controlled by the front panel mount-
ed POWER-switch.

Rectifiers and Stabilizers

One output voltage from transformer 283T1 is fed to a double rectifier followed by a
voltage stabilizer having a nominal output voltage of 15.7V while a second output.
voltage after rectification, also in a double rectifier, is fed to a voltage stabilizer
having a nominal output voltage of 7.5V.

Circuit Summary, P5012, 24VDC/AC Power Pack

The complete circuit diagram is shown on page 8-95. The block diagram on page
8-57 illustrates the operation of the power pack.

The necessary supply voltages are obtained through either a mains transformer or a
converter. The transformers give full isolation between mains voltage/ battery
voltage and chassis, permitting the chassis to be earthed without causing the
supply leads to be earthed. ‘



5.13.3.

5.13.4.

5.14.

5.14.1.

5.14.2.

A mains voltage sensor ensures that the receiver is supplied from the mains as long
as a mains voltage is available. Should the mains voltage be interrupted the Power
Pack will automatically switch over to 24V battery operation. When mains voltage is
again available the Power Pack will automatically switch back to mains supply.

The output voltages from the mains and converter transformers are rectified in two
sets of rectifiers, each followed by a voltage stabilizer. "

Circuit Description, P5012, 24VDC/AC Power Pack

\ Transformers and Coverter

A double pole mechanically operated safety switch is inserted in the AC mains input
leads. The primary current of the mains transformer T1 is controlied by the front
panel mounted POWER-switch.

The secondary windings of T1 are connected to two sets of rectifiers.

Input current from the battery input terminal is also controlled by the PO-
WER-switch. An RFl-filter on board £2875 is followed by Zener diode D1.

Diode D1 protects the converter against transients on the supply leads and against
the consequences of polarity reversal of the battery supply leads. The converter is
composed of transistors TR1 and TR2 and the square wave output signal is coupled
through transformer T2 to two sets of rectifiers.

Converter Driver, Rectifiers and Stabilizers

Abistable multivibrator composed of transistors TR1. and TR5 is driven from oscilla-
tor TR4 with the nominal frequency 400 Hz. The output signals from the multivibra-
tor are therefore square waves with a repetition frequency of 200 Hz, and these
signals having a phase difference of 180° are used as driving signals for the conver-
ter. One output signal from transformer 286T2 is fed to a double rectifier followed by
avoltage stabilizer having a nominal voltage of 15.7V, while a second output signal
after rectification also in a double rectifier is fed to a voltage stabilizer having a
nominal output voltage of 7.5V.

A mains voltage sensor composed of transistors TR2, TR3 and TR6 controls, via
RL2, the 24V converter.



6.1.

6.2.

6.3.

Simple Service

Incorrect Operation

If the equipment is not functioning correctly, a check should be made thatitis being
operated properly. Go through adjustment procedures 2.2 to 2.4 if necessary.

Battery

The condition of the battery should be checked at frequent intervals. The battery
must always be fully charged and should be topped up frequently with distilled
water (liquid should rise 5 to 10 mm above the plates).

Replacement of Fuses

All fuses, are accessible on the front panel of the Power Pack.
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7.1.

7.2.

7.3.

7.4.

7.5.

REPAIR AND ALIGNMENT

Introduction

Repairs and adjustments on the equipment should be performed only by qualified
technicians, to whom this chapter is addressed. Before attempting any repairs or
adjustments, a study of Chapter 5, Technical Description, is recommended.

Cross-Slot Screws

The cross-slot screws used to secure the printed circuit boards are Pozidriv screws.
A Pozidriv screwdriver No. 1 should be used in order to avoid damaging such
screws.

Locating Subunits and Components

Locations of circuit boards in the equipment appear from the photographs on
pages 8-48to 8-49. Locations of components on each circuit board appear on the
component location drawings against the respective circuit diagrams.

Locating Faults

Fault finding, as described in section 7.5. below, is aided by test points provided for
the purpose of permitting rapid localization of faulty circuit boards on the basis of
DC measurements. Since not all types of faults can be traced by means of DC
measurements, supplementary AC measurements with an oscilloscope may be
required; see section 7.6. To facilitate fault finding on each individual circuit board,
typical voltages are listed on the circuit diagrams.

Test Points

Several circuit boards contain one or more test points. They are small pin-type
terminals, colour coded following the standard colour code in addition to being
numbered. In the circuit diagrams, test points are marked TP 1 , TP 2 etc., and
typical voltages at the test points are listed there.

The terminals of the circuit boards may to a great extent also be regarded as test
points. Typical voltages are therefore also listed against relevant terminals on the
circuit diagrams.

If a voitage measured at a test point differs markedly from the listed value it is a
fairly certain indication that the circuit board in question is faulty, assuming that the
voltages applied to the circuit board are the correct ones. This should likewise be
checked.
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7.6.

7.7.

7.8.

7.9.

AC Voltages

AC voltages listed on the circuit diagrams are typical voltages. Voltages specified are
based on measurement with an oscilloscope having an input impedance of 10
Mohms in parallel with 7 pF, a sensitivity of the order of 50mV/div. and a frequency
range of not less than DC-50 MHz.

DC Voltages

DC voltages listedon the circuit diagrams are based on measurement with a 25
kohm/volt multimeter. If a stated voltage is dependent on the setting of a control,
this is also stated on the circuit diagrams.

Typical logic levels (LOW/HIGH) are indicated in brackets.

Typical Sensitivity Levels

Input voltages to be applied at the input to /203\ 2nd mixer and the input to
{205\ IF amplifier, detector and AGC to obtain an AGC voltage of 2.3 V DC measu-
red at terminal 205-17:

Receiver control settings:

MODE switch on A3J. ASA-AGC ON
SENSITIVITY turned fully clockwise
Frequency higher than 10 KHz.

Input to Generator Generator Generator » Typical
- output Frequency Modulation input
impedance level
203-8 50 ohm 37999 kHz 0 10 dB/1uV
205-5 1 k ohm 1.399 kHz 0 30 dB/1uV
or
1.401 kHz
Adjustments

The following sections describe alignment procedures for printed circuit boards
that contain adjustable components. Bear in mind that no adjustment should be
carried out unless there is a clear indication that it is really necessary. Moreover,
adjustments should be carried out only by a qualified technician with the necessary
equipment at his disposal.

When a unit or printed circuit board is replaced, adjustments are in some cases
necessary. These cases are listed in the table below:
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Replacement of Adjustment Procedure given
unit board: required of: in section:
209 209-R13 7.15.3.
209-R14 7.15.4.
210 210-R5 7.17.2.

7.10.

7.10.1.

7.10.2.

Realignment of Input Filters AEZ\ oréﬂg\

Measuring Equipment:

Standard signal generator covering the range 0.1-30 MHz and having an output
impedance of 50 chm. Accuracy bettter than 10 kHz.

RF millivoltmeter having a sensitivity of 10 mV f.s.d. Inputimpedance betterthan
10K ohm in parallel with 6 pF.

Connect signal generator to antenna input socket and set it to alignment frequency
indicated in table below. Output voltage 100 mV.

Duplex Band
Receiver settings:
Band switch to the desired band.

1) Connect RF millivoltmeter probe to the input terminals 202-3 and 202-4
( 216-3 and 216-4).

2) Detune second and third tuned circuits of filter to be aligned by turning core
anti-clockwise.

3) Adjust first tuned circuit for maximum voltage as indicated by RF millivoltmeter.
Adjust second circuit for minimum reading and third tuned circuit for maximum.

Preselector Bands. MF

Bandswitch to the desired band:
0.060-0.160 . 0.180-0.530 . 0.530-1,6 MHz

1) Connect RF millivoltmeter probe to test point 1.
2) Turn the preselector fully clockwise.
3) Adjust the signal generator.

4) Tune the coil to maximum.
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7.10.3. Fixed Tuned Bands
Bandswitch to 500 KHz.
1) Connect RF millivoltmeter probe to test point 1.
2) Adjust the signal generator.

3) Adjust C3 to maximum.

7.10.4. Realignment of the Bands 1.6-4 MHz and 2182 KHz
Bandswitch to 2182 kHz
1) Adjust signal generator.

2) Connect RF millivoltmeter probe to the input terminals 202-3and 202 -4
( 216-3and 216-4).

3) Detune the second tuned circuit in the band 7.6-4 MHz by turning core
anti-clockwise (T14).

4) Adjust first tuned circuit (T8) for maximum.
5) Adjust second circuit for minimum.
6) Bandswitch to 1.6-4 MHz.
7) Turn preselector fully clockwise.
8) Adjust signal generator (5000 kHz).
9)Adjust C 49 for maximum.
10) Adjust C 76 for minimum.
11) Bandswitch on 27182 kHz.
12) Adjust signal generator (2182 kHz).
13) Adjust C2 for maximum.
14) Adjust C1 for minimum.

7.10.5. Preselector Bands HF
Bandswitch to the desired band
4-12. 12-30 MHz.
1) Turn preselector fully anti-clockwise.

2) Connect RF millivoltmeter probe to the input terminals 202-3and 202-4
( 216-3and 216-4).

3) Detune second tuned circuit of filter to be aligned by turning core anti-
clockwise.
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4) Adjust signal generator.

5) Adjust first tuned circuit for maximum (T9 or T10).

6) Adjust second tuned circuit for minimum (T15 or T16).
7) Turn preselector fully clockwise.

8) Adjust signal generator.

9) Adjust C50 or C51 for max.
10) Adjust C 77 or C 78 for min.

7.10.6. Realignment of 1st mixer on circuit board é0\2\ or é:&

1) Connect signal generator to antenna input socket and adjust it to the frequency
37.999 kHz. Output voltage 10mV.

2) Set bandswitch to the band 72-30 MHz.

3) Select the mode A3J. A3A.

4) Switch off the AGC.

5) Key-in the frequency 28.000.0 kHz.

6) Adjust 202-R25 (216-R25) for minimum whistling in the LF output.
7) Adjust the signal generator to 28.001.0 kHz. Output voltage 1 mV.
8) Adjust 202-T25 (216-T25) for maximum LF output.

Band Alignment Frequencies
4 4400 kHz
6 6550 kHz
8 8778 kHz
12 13226 kHz
16 17533 kHz
22 23000 kHz
25 26000 kHz
0.06-0.18 175 kHz
0.18-0.53 530 kHz
0.53-1.6 : 1750 kHz
500 500 kHz
2182 2182 kHz
(Capacity) (coil)
4-12 11.9 MHz 4MHz
12-30 29 MHz 12 MHz
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7.11. Realignment of 2nd Mixer and Clarifier Oscillator

Measuring equipment:

Standard signal generator covering 1400 kHz. Output impedance 50 ohm.
Frequency counter having an accuracy better than 10-¢.
AF output meter.

1) Connectsignal generatorto antennainputand tuneittothe frequency for which
the receiver is set. Output level approx. 0.1 mV.

2) Switch AGC off and adjust SENSITIVITY to a convenient output level.

7.11.1. Realignment of 1.4 MHz Mixer, 38 MHz Filter and 36.6 MHz Filter
1) Adjust 203-T5, T3, T1 and T2 one by one for maximum AF output.

7.11.2. Realignment of the Clarifier Oscillator
1) Disconnect the wire to terminal 203-3.
2) Connect the counter to the test point TP 2.
3) Adjust the potentiometer R8 to the frequency 3000.000 Hz.

4) Replace the wire to terminal 203-3.

7.11.3. Realignment of Balancing Potentiometer R 36
1) Disconnect the coaxial cable to the terminal 203 -8.
2) Connect the signal generator to the terminal 203 -8.

3) Adjust the signal generator to the frequency 1399 kHz. Output level approx. 1
mV.

4) Select the mode A3J.A3A — AGC-OFF on the receiver.

5) Adjust the potentiometer R 36 for min. AF output.

7.12. 5\ Realignment of IF Amplifier Detector and AGC

Measuring equipment:

Standard Signal generator covering 2182 kHz.

7.12.1. Realignment of 1.4 MHz IF Filter and 2.8 MHz AGC Filter

1) Connect signal generator to antenna input and tune it to 2182 kHz. Signal level
approx. 20 dB/iuV.

2) Set the BANDSWITCH to 2182.
3) Adjust cores in  205L1and 205 T1 for maximum AF output.

4) Increase signal generator level to approx. 40 dB/IuV and adjust 205 L2 for
minimum AF output.
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7.13.

7.13.1.

7.13.2.

7.14.

7.15.

7.15.1.

Realignment of AF Amplifier
Measuring Equipment:

Frequency counter, accuracy better than 10-7.

RF millivoltmeter having a sensitivity of 10 mV f.s.d.

Input impedance better than 10 kohm in parallel with 6 pF.
Extension board é259§.

Realignment of 1.4 MHz Coils

1) Connect the RF voltmeter between 220-10a and common.

2) Adjust the coil 220 T2 for maximum output (typically 90 mV).
3) Connect the RF voltmeter between 220-12C and 220-12a.

4) Adjust the coil 220T5 for maximum output (typically 350 mV unloaded.

Realignment of 33.6 MHz Filter
1) Connect the RF-voltmeter between 220-28c and 220-30c.
2) Adjust the coils 220 T3 and 220 T4 for maximum output (typically 53 mV).

Frequency Adjustment of the TCXO

1) Connect the counter between 220-28c and 220-30c (11.2 MHz multiplied by
3).

2) At approx. 25°C the frequency must be within =2 Hz of the nominal frequency
11,2 MHz * the offset frequency (marked on the top of the metal case).

If the frequency is not within these limits, the value of the resistor R2 must be
changed, generally with a lower value. A resistor can therefore be placed in parallel
with R2.

, Realignment of VCO1 and VCO:2
Measuring equipment:

Frequency Counter having an accuracy better than 102 and a sensitivity of at least
0.5V.

Extension Board

Realignment of VCO1

1) Connect a shorting lead between terminal 209-32c and common.
2) Connect the frequency counter between 209-22¢ and common. |
3) Adjust transformer 209T1 until the counter reads 23.0 MHz.

4) Remove the shorting lead referred to in (1).
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7.15.2.

7.15.3.

7.15.4.

7.16.

Realignment of VCO:2

1) Connect shorting lead between terminal 209-2c and common.
2) Connect the frequency counter between 209-16¢c and common.
3) Select the (3.7-4.69)MHz VCO2-band.

4) Adjust transformer 209T2 until the counter reads 5.0 MHz.

5) Select the (4.70-5.69) MHz VCOz2-band.

6) Adjust coil 209L6 until the counter reads 6.1 MHz.

7) Select the 5.70-6.69)MHz VCOz2-band.

8) Adjust coil 209L5 until the counter reads 7.1 MHz.

9) Remove the short circuit referred to in (1).

Realignment of Phase/Frequency Detector 1 error signal

1) Unsolder the yellow lead from terminal 205-1.

2) Select by means of the keyboard 1.0 kHz as the receiving frequency.
3) Select the SSB-mode.

4) Set the clarifier to »O«.

5) Adjust 209R13 for minimum tone level from the Ioudspeéker.

6) Re-solder the yellow lead to terminal 205-1.

Realignment of Phase/Frequency Detector 2 error signal

1) Unsolder the yeliow lead from terminal 205-1.

2) Select by means of the keyboard 9.0 kHz as the receiving frequency.
3) Select the SSB-mode.

4) Set the CLARIFIER to »O«.

5) Adjust 209R14 for minimum tone level from the loudspeaker.

6) Resolder the yellow lead to terminal 205-1.

Realignment of LOOP TRANSLATOR

Measuring Equipment:
Signal Generator covering the range 100 kHz to 10 MHz.

Oscilloscope or RF Voltmeter having an inputimpedance greater than 10 kohm and
a sensitivity of at least 10 mV/Div.

Extension board



7.16.1.

7.16.2.

7.17.1.

Realignment of 1.5 MHz LP-Filter
1) Remove p.c.b. /209\ and ZQ‘BO\from their sockets.

2) Connect the signal generator to pin 12 of 208IC4 though a 0.1 pF capacitor and
common.

8) Connect the oscilloscope probe tip to the collector of 208TR5 and the
oscilloscope ground clip to common.

4) Adjust the signal generator to 20mV rms.

5) Sweep thessignal generator from 60 kHz to 1.45 MHz; the voltage reading level on
the oscilloscope must not change more than 1 dB. (Take care that the output
level of the signal generator does not change during the sweep).

6) Readjust the signal generator until the signal level measured is decreased by
3dB related to the maximum signal level found under 5). The frequency should
then be between 1.5 MHz and 1.9 MHz.

7) Readjust the signal generator until the signal level measured is decreased by 20
dB related to the maximum signal found under 5). The frequency should then be
between 1.8 MHz and 1.9 MHz.

Realignment of Transformer 208 T1
1) Insert the p.c.b. 52075 into its socket.
2) Select by means of the Keyboard 29.900.0 MHz as the receiving frequency.

3) Connect the oscilloscope probe tip to pin 1 of 208IC4.

4) Adjust the transformer 208T1 until the signal measured is approximately
2Vpp.

Measuring equipment:

Frequency Counter having an accuracy better than 1073, a sensitivity of at least 1V
and an upper frequency limit of at least 75 MHz.

Extension Board .

Realignment of VCOs
1) Connect a shorting lead between terminal 210-6¢ and common.
2) Connect the frequency counter between 210-16¢ and common.

3) Select VCOsz
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4) Adjust 210C24 until the counter reads 51.0 MHz.
5) Select VCOav
6) Adjust 210C26 until the counter reads 61.3 MHz.
7) Select VCOax
8) Adjust 210C28 until the counter reads 71.3 MHz.

9) Remove the shorting lead referred to in (1).

7.17.2. Realignment of Phase/Frequency Detector 3 Error Signal

1) Select by means of the Keyboard 100.0 kHz as the receiving frequency.
2) Select the SSB-mode.

3) Adjust the CLARIFIER until an audible tone is heard from the loudspeaker.
Adjust 210 R5 for minimum tone level from the loudspeaker.
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8.1.

8.2.

8.3.

8.4.

8.5.

PART LIST AND CIRCUIT
JIAGRAMS

Numbering

An identification number between /201\ and /22(% is assigned to each modu-
le. The designation of a component or terminal includes this number as a prefix —
example: 203R3 (resistor R3 on module {2035 ), or 203-4 (terminal No. 4 on
module Z2035 )-

Switches

Switches with stops are shown in the extreme anticlockwise position. The
BAND-switch is shown in the 500 kHz position.

Switch wafer No. 1. is the wafer nearest to the front panel, and the front side of a
wafer is the side facing the front panel.

Terminals

Locations of terminals appear from the component location drawings. On the
circuit diagrams, each terminal is identified by a number and in most cases by an
explanatory text. In addition to this, the number of the module and terminal to which
the lead is connected is indicated (example: £203§ -4). Where interconnections
cosists of coaxial cables, only the number of the terminal is given to which the inner
conductor of the cable is connected.

Voltages

Typical DC voltages are indicated on the circuit diagram next to the points to which
they refer and are marked with a »V«.

Typical logic levels are indicated in a bracket (LOW/HIGH) on the circuit diagrams
next to the point to which they refer.

Typical AC voltages are likewise indicated on the circuit diagrams. They are marked
with »Vpp« or »mVpp«.

For measuring conditions see Chapter 7.
Test Points

Location of test points are shown on the component location drawings. Typical
voltage at each test point is indicated on the circuit diagram.
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8.6. Symbol Explanation
8.6.1. Logic circuits:

A small circle at an external input means that the specific input is active LOW, i.e. it
produces the desired function, in conjunction with other inputs if its voltage is the
lower of the two logic levels in the system, otherwise the specific input is HIGH.

A small circle at a clock input means that the output indicates that the outputs
change on the HIGH to LOW clock transition.

A s{mall’ circle at an output indicates that when the function designated is true, the
output is LOW.

Inputs and outputs are labelled with mnemonic letters as described in the table
8.6.1.

8.6.2. Logic Functions:

Logic functions are labelled with mnemonic letters in a bracket. An active LOW
function is given a bar over the label.

More logic functions may be connected by means of the principles of Boolean
Algebra.

8.6.3. Arrows:
A black arrow on a line indicates in which direction an AC-signal flows.

A white arrow on a line indicates in which direction the information of a DC signal
flows. An exception from this rule are the supply lines and their connections, which
are always indicated by a supply voltage level or its associated label.

Positive supply line: Example

Negative supply line: Example

Connections to supply line: Example
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Label Short for Meaning

Ix Input Inputs tc combinatorial circuits

J, K Inputs to JK flip flops

Dx Data Inputs to D flip flops and latches.

S, R Set, Reset Inputs to JK and D flip flops, latches,
registers, and counters; R resets output
to LOW; S sets output to HIGH

Px Inputs registers and counters

Ax Addresses Inputs used for selection of an input,
output, data route, or memory location

E enable

PE Parallel Enable Control input used to synchronously load
information in parallel into a circuit

MR Master Reset Input which resets asynchronously all out-
puts to LOW, overriding all other inputs

CL Clear Input which resets outputs to LOW, but
does not override all other inputs

cP Clock Pulse

CE, CEP, CET | Count Enable Control inputs to counters

Ox Output Outputs of combinatorial circuits

Qx Outputs of sequential circuits

TC Terminal Count (Output of a counter indicating 1111

for up binary counters, 1001 for up decimal
counters, or 0000 for down counters).

Table 8.6.1.




8.7.

Abbreviations

A
C
Car.
Cer.

lin.
log.

ME
MF
Mi

MP

NPO
N150
NTC

PL
Polyes.
Polyst.
PTC

R

RL

S

SK

SL

T

Tan

TR

\

Vi..
Vac.
Var.
Vpp
Varicap
ww

W

W.alum.

X

= ampere, amperes

= crystal, crystal osc. or crystal filter

capacitor

carbon

ceramic

diode

farad

fuse

henry

integrated circuit

kilo or 103

inductor

loudspeaker

linear

logarithmic

milli or 10-3

mega or 106
instrument

metal film

mica

metallized paper
micro or 10-¢

nano or 10-°

temp. coefficient 0
temp. coefficient <150
neg. temp coefficient
pico or 10-12
connector (plug)
polyester

polystyrene

pos. temp. coefficient
resistor

relay

switch

connector (socket)
lamp

transformer

tantalum electrolytic capacitor
transistor

working voltage DC or volts
valve

working voltage AC
variable

peak to peak voltage
variable capacitance diode
wire wound

watt, watts

wet aluminium electrolytic
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215C 1
C 2-3

215D 1

215PL1

215R
R
R
R

WD =

215S

nNnnumwm
TN

2155K1

995 212 81

470 uF
UHF 7 Filter

15920

4.7 kohms
10 kohms
10 kohms
10 kohms

Band
Bandwidth
Mode

PARTS LIST

FOR

o\

16V W.alum.
Cer.
One Way
Lin
Lin
Lon
% 1/3W Car.

8-5

651
779

830
751

355
355
355
501

375
375
375
762
762

750

847
000

192

000

222
222
222
410

200
202
201
000
000

000

00

00

01

31
21
41
00

86
03
84
11

11



201C 1-5

201SK1- 4
SK5- 6

995 212 63
995 212 82

995 213 01

PARTS LIST

FOR

201

0.1 uF 10% 250V Polyes.

32 Way
64 Way

624 510 01

751 000 21
751 000 23



202/216

0O o000 n

C21
Cz22
C23
C24
C25

C26
C27
C28
C29
C30

C31
C32
C33
C34
C35

C36
C37
C38
C39
C40

C41
C42
C43-44
C45
C46

CA7
C48
C49-51
C52
C53

-3

995 205 24

4.5-26 pF
220 pF
2x518 pF
220 pF

10 nF

0.68 uF
0.1 uF
1 uF

0.
0.
0.

=
(=
i

910 pF

422 pF
130 pF
100 pF
91 pF

68 pF
51 pF
39 pF

3.3 pF
1.5 pF
1.8 pF
15 pF

100 pF
3.3 nF
0.1 uF
4.5-26 pF
130 pF
100 pF

PARTS LIST

Var.

1%

Var-.

1%
-20+80%

103
103
103
109
108
105

=

O o e o o o

o\

AN AN T N ol

+i14
oo

+0.25 pF

NN
(SN
gele]
i *rj

=
[eo)
o©

o©

10%
%

Q
(]

+0.25 pF

+0.25 pF
+0.25 pF
5%

[)
[

)
[

+0.25 DF
¥0.25 pF
¥0.25 pF
5%

0
(]

0
[

10%
Var.

0
[
[
[

500V

500V
32V

100V
250V
250V
250V

100V
250V

500V

125V
400V
400V
400V
100V

400V
400V
400V
100V
500V

100V
125V
400V
400V
400V

400V
400V
400V
400V
400V

400V
400V
400V
400V
400V

125V
250V

400V
400V

Polyst.

Polyst.
Cer.

Polyes.
Polyes.
Polyes.
Polyes.

Polyes.
Polyes.

Polyst.

Polyst.
Cer-
Cer.
Cer.
Polyes.

Cer.
Cer.
Cer.
Polyes.
Polyst.

Polyes.
Polyst.
Cer.
Cer.
Cer.

Cer.

- Cer.

Cer.
Cer.
Cer.

Cer.
Cer.
Cer.
Cer.
Cer.

Polyst.
Polyes.

Cer
Cer.

683
615
686
615
602

623
624
624
624
623
624

615

613
605
605
605
623

605
605
605
623
615

623
613
605
605
605

605
605
605
605
605

605
605
605
605
605

613
624
683
605
605

126
222
251
222
410

568
510
010
510

510
510

291

242
213
210
191
510

047
039
056
510
291
510
242
218
218
039

033
068
168
151
139

033
015
018
115
210

333
510
126
213
210

00
00
81
00
00

00
00
00
00

00
00

00

20
00
00
00
00

01
00
00
00

00
00
01
00
00

00
00
00
00
00

00
00
00
00
00

00
00
00
00
00



202/216C54
C55
C56
C57
C58

C59
C60
Col
Ce2
Co63

Co4
€65
C66
C67
Co8

€69
C70
C71
C72-73
C74

C75
C76-78 4.
C79
C80
C8l1

C82
C83
C84
C85

C86
C87
C88

(:89-98
C99

C100
C101-102

C103
C104-105
C106-108
C109
C110

Cl111-112

.95 205 24

0.1
10

-
&L

0.1
10

PARTS LIST

5%

+0.25 pF
10%
+0.25 pF
10%

+0.25 pF
5%

+0.25 pF
+0.25 pF
+0.25

5%
5%
5%
+0.25 pF
+0.25 pF

+0.25 pF
+0.25 pF
+0.25 pF
+0.25 pF
5%

5%
Var.
5%
5%
5%

5%
5%
5%
5%

1%0

1%

10%
-20+80%
10%

5%

10%

10%
-20+80%
+0.25 pF
10%

-20+80%

Cer.
Cer.
Polyes.
Cer.
Polyes.

Cer.
Cer.
Cer.
Cer.
Cer.

Cer.
Cer.
Cer.
Cer.
Cer.

Cer.
Cer.
Cer.
Cer.
Cer.

Cer.

Cer.
cer.
Cer.

Cer.
Cer.
Cer.
Cer.

go%yst@
olyes.
Pol}}rfes .

Polyes.
Cer.
Polyes.
Cer.

Polyes.
Polyes.
Cer.
Cer.
Polyes.

Cer.

605
605
624
605
024
605
605
605
605
605

605
605
605
605
605

605
605
605
605
605

605
683
605
605
605

605
605
605
605
813
851
623
602
623
605

623
623
602
605
623

602

191
018
447
018
422

047
218
047
039
056

168
151
139
033
039

033
068
027
018
127

115
126
218
213
210

191
168
147
133
333
2
510
410
510
115

610
510
410
122
510

410



202/216

202/216

202/216

202/216

202/216

C113
C114
C115
C116-118
C119
C120

D 1- 4
D 5-42

W =

L1-2
L 3-4
L
L
L
L

oo IO

L10
L11-12
L13

L14-15
L16-17
L18
L19

R1
R2
R 3-9
R10
R11
R12-14

R15-16
R17-18
R19-20
R21-22
R23

R24
R25
R26
R27-28

S1
S 2-3
S 4
S5

995 205 24

uF
uF
nF
uF
uF
nF

oo
P
O = O

1

388A
15920

mH
100 uH

680

&

22 uH
0.68 uH
22 uH

mH

100 kohm
100 ohms

220 kohms
6.8 kohms

10 kohms
18 kohms

330 ohms

33 kohms
8.2 kohms

39 ohms
100 ohms
39 ohms
56 ohms

PARTS LIST

- FOR

fod, /o

10%
10%
-20/+80%
10%
10%
10%

10%

10%
10%
10%
10%

%

5%
5%

)
[

()
0

(]
(]

()
0

0
(]

Q
[

5%
[
(7

5%

Var.
0
0
0
0

250V
100V

32V
100V
250V
250V

RF Choke
RF Choke

Coil
Coil

Coil
RF-Choke
Coil
Coil
Coil

RF Choke
RF Choke

RF Choke

RF Choke

1/3W
1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W

1/3W
1/3W

Polyes.
Polyes.

Cer.

Polyes.
Polyes.
Polyes.

Car.
Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.
Car.
Car.

Car.

Car.
Car.

624
623
602
623
624
624

830
830

740
740

105
105

105
740
105
105
105

740
740
740
740

501

501
501
501
501
501

501
501
501
501
501

501
582
501
501

375
375
375
375

510
510
410
510
510
410

038
192

310
210

018
018

018
268
018
018
018

122
006
122
310

510

210
310
522
368
310

410
418
233
433
382

139
210
139
156

200
200
200
200

00
00
00
00
00
00



202/216SL1- 8

202/216TR1- 4

202X 1
216X 1

995 205 24

A9A-C

J310

Crystal filter

Crystal filter

Transformator
Transformator
Transformator
Transformator
Transformator

Transformator
Transformator
Transformator
Transformator
Transformator

Transformator
Transformator
Transformator
Transformator
Transformator

Transformator
Transformator
Transformator
Transformator
Transformator

Transformator
Transformator
Transformator
Transformator

38 MHz =2.7/+2.7 MHz
38 MHz -4/+4 MHz

8-10

821

105
105
105
105
105

105
105
105
105
105

105
105
105
105
105

105
105
105
105
105

105
105
105
105

840

285
385

000

017
017
017
017
018

018
216
216
216
218

218
218
216
217
217

217
217
217
217
217

217
217
215
217

031

201
201

05

71
81
91

01

11
61

53
02

12
22
91
01
11

21
31
41
51

72
91
12
91

01

41
31



203L 1- 3

995 206 03

0.1
47
0.1
560
510
2.2
22
47
56
22

1
56
47

0.1
47

0.1
4.7

10
0.1
110

10
0.1
10
0.1
390

0.1
10
0.1

BB109 G

uF

uF
pF
uF

nF
uF

BA379

1496CN

100 uH

PARTS LIST

FOR

-20/+80%
5%
+0.25 pF

5%
-20/+80%
10%
-20/+80%

10%
+0.25 pF
-20/+80%
10%
1%

-20/+80%
10%
-20/+80%
10%

1%

10%
-20/+80%
10%

8- 11

250V
250V
250V
500V
500V

250V
16V
16V
400V
400V

400V
16V
250V
16V

250V
400V

32V
250V
500V

32V
250V

32V
250V
500V

250V
32V
250V

RF Choke

Polyes.
Polyes.
Polyes.
Polyst.
Polyst.

Polyst.
Polyst.
Cer.
Cer.
Cer.

Cer.
Cer.
Polyes.
Cer.

Polyes.
Cer.
Cer.
Polyes.
Polyst.

Cer.
Polyes.
Cer.
Polyes.
Polyst.
Polyes.

Cer.
Polyes.

624
624
624
615
615

614
615
601
605
605

605
601
624
601

624
605
602
624
615

602
624
602
624
615
624
602
624

833
833

850

740

510
447
510
256
251

322
722
447
156
122

156
447
510

547

510
047
410
510
211

410
510
410
510
239
510
410
510

010
037

149

210

00
00
00
00
00

00
00
00
02
02

02
00

00

00
01
00
00
00

00
00
00
00
00

00
00
00

90
90

60

00



[S]
o
W
=

DI HD ™™™
OWOI THWN

x

995 206 03

kohms
kohms
kohms
kohms
kohms

kohms

PARTS LIST

FOR

8-12

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W

1/3W
1/3W

1/3W
1/3W
1/3w
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W

1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W

Car.
Car.
Car.
Car.
Car.

Car.
Car.

Car.
Car.

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.
Car.
Car.

Car.

Car.
Car.
Car.

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.
Car.

501
501
501
501
501

501
501
582
501
501

501
501
501
501
501

501
501
501
501
501

501

501
501
501

501
501
501

418
333
312
318
422

412
515
447
156
210

515
547
312
547
256

427
422
412
482
315

327

268
410
315

322
410
427

501 133

501

501
501
501
501
501

582
501
501
501
501

233

210
147
310
410
247

310
268
247
156
410



203

R e R R |
VTN

203TR1- 3

TRS
TR6
TR7

203X 1

995 206 03

BC547B
BSX20

TIS88A
BC547B
TIS88A

PARTS LIST

FOR

2.999 750 MHz

105
105
105
105
105

840
840
843
840
843

385

215
215
215
216
106

054
002
008
054
008

202

21
31
41
71
62



217

217D 1-10

217L 1- 2

217R 1
R2-6
R 7-11
R12-16
R17-21

R22
R23

217

PP X
B

995 207 01

PARTS LIST

10 nF 10%
0.1 uF 10%
1 nF %
0.1 uF 10%
6.8 nF 1%
0.1 uF 10%
1 nF 1%
10 nF 10%
15920
6.8 kohms 5%
100 ohms 5%
6.8 kohms 5%
3.3 kohms 5%
10 kohms 5%
3.3 kohms 5%
100 ohms 5%
Filter LSB 1.4
Option

Filter Narrow
Filter Verynarrow

FOR

250V
250V
500V
250V
125V

250V
500V
250V

Coil

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W

Polyes.
Polyes.
Polyst.
Polyes.
Polyst.

Polyes.
Polyst.
Polyes.

Car.
Car.
Car.
Car.
Car.

Car.

Car.

624 410 00
624 510 00
615 310 01
624 510 00
613 368 00

624 510 00
615 310 01
624 410 00

830 192 00

105 215 81

501 368 00
501 210 00
501 368 00
501 333 00
501 410 00



PARTS LIST

FOR
218
218C1 10 nF 10% 250V Polyes. 624 410 00
C2 0.1 uF 10% 250V Polyes. 624 510 00
C3 1 nF 1% 500V Polyst. 615 310 01
C4-8 0.1 uF 10% 250V Polyes. 624 510 00
Co 6.8 nF 1% 125V Polyst. 613 368 00
C10 _ 0.1 uF : 10% 250V Polyes. 624 510 00
Cil1 1 nF 1% 500V Polyst. 615 310 01
C12 10 nF 10% 250V Polyes. 624 410 00
218D1-10 15920 830 192 00
218L1-2 Coil 105 215 81
218R1 6.8 kohms 5% 1/3W Car. 501 368 00
R2-6 100 ohms 5% 1/3W Car. 501 210 00
R7-11 6.8 kohms 5% 1/3W Car. 501 368 00
Ri1z-16 3.3 kohms 5% 1/3W Car. 501 333 00
R17-21 10 kohms 5% 1/3W Car. 501 410 00
R22 5% Car. 501 333 00
R23 59 Car. 501 210 00
218X1 Filter LSB 1.4 Mz ’ 385 112 02
X2 Filter Very narrow 385 200 91
3 Filter Narrow 385 201 01
ps Filter AM 1.4 MHz 385 111 91
995 207 11

8-15
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10 nF

15920
AAZ17
15920

TBA120

100 uH

10 kohms
100 ohms
10 kohms
680 ohms
1 kohm
10 kohms

PARTS LIST

FOR

-20/+80%

10%
+0.25 pF
10%

-20/+80%
10%

10%
1%

10%
-20/+80%
10%

5%

1%

10%

5%

1%
~20/+80%
10%

1%
-20/+80%
10%

10%
10%
-20/+80%

8 -17

32V
16V
250V
400V
250V

32V
250V
25V
250V
500V

250V

32V
250V
400V
500V

250V
400V
500V

32V
250V

250V
32V
250V
250V
250V
32V

Coil
Coil
RF-Choke

1/3W
1/3W
1/3W
1/3W
1/3W
1/3W

Cer.

Polyes.
Cer.
Polyes.

Cer.

Polyes.
W.alum.
Polyes.
Polyst.

Polyes.
Cer.
Polyes.
Cer.
Polyst.

Polyes.
Cer.
Polyst.
Cer.
Polyes.

Polyst.
Cer.
Polyes.
Polyes.
Polyes.
Cer.

Car.
Car.
Car.
Car.
Car.
Car.

602
651
624
605
624

602
624
652
624
615

624
602
624
605
615

624
605
615
602
624

614
602
624
624
624
602

830
830
830

850

105
105
740

501
501
501
501
501
501

347
722
510
022
510

347
510
810
510
310

510
347
510
110
312

510
212
247
347
510

339
347
510
547
510
410

192
001
192

012

106
107
210

410
210
410
268
310
410

00

00
00

00
00
00
00
00

00
00
00
00
00

00
00
00
00
00

00
00
00
00
00
00

00
70
00

00

92
22
00

00
00
00
00
00
00



205R 7
R 8
R9
R10
R11-12

R13
R14
R15
R16
R17-18

R19
R20
R21-22
R23
R24

R25
R26
R27
R28
R29

R30
R31
R32
R33
R34

R35
R36

205T 1

205TR1- 2
TR3
TR4
TR5

995 207 93

27
100

10

1.2
150

10
470
330

4.7
100
680

ohms

kohm
kohms
kohm

kohms
kohms
kohms
ohms
ohms

kohm
kohms
kohms
ohms
ohms

kohms
kohm

kohms
kohms

kohms
kohms
kohms
kohm

kohms

ohms
kohms

BF240
BC547B
BFZ40
BC547B

5%
5%
5%

5%
5%
5%
5%
5%

5%
5%
5%
5%
5%

5%
5%
5%
5%
5%

5%
5%
5%
5%
5%

5%
5%

Transformer

PARTS LIST

8-18

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3wW
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/2w

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.
Car.
Car.

Car.
Car.

501
501
501
501
501

501
501
501
501
501

501
501
501
501
501

501
501
501
501
501

501
501
501
501
501

501
502

105

840
840
840
840

127
210
310
410
310
312
515
410
247
233

310
347
510
268
133

333
310
468
427
233

368
347
312
310
333

210
312

107

024
054
024
054

00
70

70



995 211 91

0.47uF
0.1 uF
0.1 uF
47 nF
22 uF
10 nF

oo

o o
=
5

10 nF
10 nF

10 nF
470 uF
47 nF
22 uF
100 uF

110 pF

220 pF
10 nF
0.1 uF

47 pF
10 nF
110 pF
1.2 nF
100 uF
4.7 nF
47 nF

47 nF
.6 nF

nF
nF

330 pF
0.1 uF
47 nF
10 nF
0.1 uF

PARTS LIST

FOR

10%
10%
10%
-20+80%

-20+80%

-20+80%
10%
10%
10%
10%

-20+80%
-20+80%

-20+80%
-20+80%
10%
-20+80%
-20+80%

1%
-20+80%
-20+80%
10%

10%

8-19

100V
250V
100V
16V
16V
32V

16V
250V
250V
100V
250V

32V
16V

16V

16V
25V

500V
100V
500V

32V
100V

400V
250V
500V
500V

25V

32V
16V
100V
16V
16V

63V
250V
1oV
500V
250V

500V
16V
16V
250V
100V

Polyes.
Polyes.
Polyes.
Cer.
Tan.
Cer.

Cer.
Polyes.
Polyes.
Polyes.
Polyes

Cer.
W.alum.
Cer.
Tan.
W.alum.

Polyst.
Polyes.
Polyst.
Cer.

Polyes.

Cer.

Polyes.
Polyst.
Polyst.
W.alum.

Cer.
Cer
Polyes.
Cer.
Cer.

Polyst.
Polyes.
Tan.

Polyst.
Polyst.

Polyst.
Cer.
Cer.
Polyes.
Polyes.

623
624
623
601
651
602

601
624
624
623
624

602
651
601
651
652

615
623
615
602
623

605
624
615
615
652

602
601
623
601
601

612
624
651
615
614

615
601
601
624
623

547
510
510
447
722
410

510
510
410
547
410

410
847
447
722
810

211
610
222
410
510

147
410
211
312
810

347
447
510
447
510

356
522
722
312
322

233
510
447
410
510



220C43
C44
C45
C46
C47-49

C50
C51
C52
C53
C54

C55
C56
C57
C58-59
C60-61
C62-63
220D 1
D 2-6

220IC1
IC2
IC3

995 211 91

o o ~oR
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1496
TBAS
7493
100

100

SERE% RRERE EREEE

S
!

108

uH
uH

32 Way

820
4.7
47
180
1

100

33
1.8
100
4.7

3.9

15
1.8
150
4.7

ohms

kohms
kohms
kohms
kohms

kohms
kohms
kohms
kohms
kohms

kohms
kohms
kohms
ohms

kohms

PARTS LIST

-20+80%
-20+80%

10%
5%
10%
+0. 25pF
+0.25pF

5%
10%
1%
10%
10%
10%

U1 U
ST o

o° oS o o o o o O o o o

Ul Ut T U U1 Ut ot T U Ut U

8-20

25V
250V
16V
16V
16V

250V
400V
250V
400V
400V

400V
250V
125V
250V
100V
100V

RF-Choke
Coil
RF-Choke

1/3W
1/3W

1/3W
1/3W

1/3W
1/3W

- 1/3W

1/3W
1/3W

1/3W
1/3W

1/3W
1/3W

1/3W

W.alum.
Polyes.
W.alum.
Cer.
Cer.

Polyes.
Cer.
Polyes.
Cer.
Cer.

Cer.

Polyes.
Polyst.
Polyes.
Polyes.
Polyes.

Car.

Car.
Var.
Car.
Car.
Car.

Car.
Car.
Car.
Car.

Car.
Car.

Car.
Car.

Car.

652
624
651
601
601

624
605
624
605
605

605
624
613
624
623
623
833
830

850
850
850

740
105
740

701
501
501
582
501
501

501
501
501
501
501

501
501
501
501
501

810
510
847
447
51v

510
147
522
033
027

147
510
333
522
522
510
010
192

149
081
749

210
215
210

000
282
347
447
518
310

510
433
318
510
347

339
415
318
215
347

00
00
00
00
00

00
00
01
00
00

00
00

01
00
00

00

60
00
31

00
91
00

20
00
00
01
00
00

00
00
00
00
00
00

00
00



220R17
R18

R20
R21

R22
R23
R24-25
R26
R27

R28
R29
R30
R31
R32

R33
R34
R35
R36
R37

R38
R39
R40
R41
R42

R43
R44-45
R46
R47
R48

R49
R50
R51
R52
R53

R54
R55
R56
R57-58
R59

995 211 91

1.2
22

220
3.3

470
270
680
12
18

10
27
8.2

2.7

2.2
680
56
680
10

33
8.2
15
820
270

100
10
12

470

820

220
10
22
47

5.6

39
330
120
470
390

kohms
kohms
kohms
kohms
ohms
ohms

kohms
kohms

kohms

)
[

()
(]

0
(4

)
(]

5%

]
(]

5%
%
[1]
0

5%

[)
(]

[)
(]

[
[

)
[

5%

Q
[

5%
5%
[/]

[

)
(]

5%
[}
0

[)
(]

(]
(]

[)
o

()
(]

1)
(]

]
(]

5%
5%

(]
[

)
(]

)
(]

9
[

Q
(]

Q
°

Q
(]

Q
[

5%

PARTS LIST

FOR

2y

8-21

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/2W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.
Car.
Car.

501
501
501
501
501

501
501
501
501
501

501
501
501
501
501

501
501
501
501
501

502

501

501
501
501

501
501
501
501
501

501
501
501
501
501

501
501
501
501
501

312
422
310
222
333

247
227
268
412
418

410
427
382
310
327

322
268
156
268
410

133
382
415
282
227

510
410
412
247
282

222
410
122
147
356

439
233
212
247
239



220R60
R61
R62
R63
R64

R65
R66
R67
R68
R69-70

R71
R72
R73-74
R75
R76

R77
R78

220

e R R R R
LTS TN =

220TR 1
TR 2
TR 3

~

TR
TR 5-6
TR 7

TR 8
TR 9-10

220X 1
X2
X3

995 211 91

220 ohms

3.3 kohms

6.8 kohms

BC547B
BF240
BC557B
BC547B
BF240

BSX20
BC547B
BSX20

12. 596 5MHz
12.5950MHz

TCXO 11,2 MHz

PARTS LIST
FOR

1/3W
1/3W
1/3W
1/3W.
1/3W

1/3W
1/3W

Al
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W

Transformator
Transformator
Transformator
Transformator
Transformator

8-22

Car.
Car-.
Car.
Car.
Car.

Car.
Car.

Car.
Car.

Car.
Car.
Car.
Car.
Car.

Car.
Car.

501
501
501
501
501

501
501
523
501
501
501
501
501
501
501

501
501

105
105
105
105
105

840
840
840
840
840

840
840
840

385
385
811

222
210
327
410
268

327
268
010
282
333

368
310
256
347
368

156
127

216
218
215
215
215

054
024
055
054
024

002
054
002

201
201
000

01
31
51
61
71

70
00
70
70
00

00
70
00
52

01



207 3

9

olololele!

1-
4
5
6-
10

C11-12

C13
C14-15
C16-17
C18-19
C20

2071C1
1C2
IC3
1C4
ICS

1C6
1C7
1C8
IC9
1C10

IC11
IC12
IC13
1C14
I1C15

IC16
1C17
1C18
1C19-20

1C21-22
1C23

207L 1- 2
207PL 1

207R 1

DI
NN N

995 208 92

0.1 uF
4.7 nF

7 nF
47 nF
4.7 nF

47 nF
47 nF
270 pF
220 pF
0.1 uF
47 nF

74574
74LS74
74H30
741520
93510

74532
7415160
74LS93
74LS00
74LS02

93510
74LS90
7415160
93510
7415160

74LS 90
74163
74LS30
74LS00
7426
741502

100 uvH
64 Way

68 ohms
3.3 kohms
1.5 kohms

10 kohms
4.7 kohms

PARTS LIST

FOR

10%

-20/+80%
-20/+80%

-20/+80%
-20/+80%
1%
1%
10%
-20/+80%

250V
32V
12V
1oV
32V

16V
12V
500V
500V

250V
16V

RF-Choke

1/3W
1/3W
1/3W
1/3W
1/3W

Polyes.

Cer.
Cer.
Cer.
Cer.

Cer.
Cer.

Polyst.
Polyst.
Polyes.

Cer.

Car.
Car.
Car.
Car.
Car.

624
602
601
601
602

601
601
615
615

624
601

850
850
850
850
850

850
857
850
850

850

850
850
857
850
850

850
857
850
850
850

740
751

501
501
501
501
501

510
347
447
447
347

447
447
227
222
510
447

747
747
743
742
931

743
416
749
740
740

931
749
416
931
931

749
416
743
740
742

210
000

168
333
315
410
347

00
00
00
00
00

00
00
00
00
00
00

41
40

01
00

21
00
32
02
21

00
01
Y
00

01
30
01
02
60

00
22

00
00
00
00



207

D™=
W 0~

R10

R12
R13
R14
R15

R16
R17
R18
R19
R20

R21
R22-24
R25-26
R27
R28

R29
R30
R31-32
R33-37

R39
R40

207TR1
TR2- 3
TR4
TR5- 6

995 208 92

390 ohms

820 ohms
100 ohms

330 ohms
3.3 kohms

390 ohms

kohm
kohm

kohm
1.8 kohm

BSX20
BC547B
BSX20
BC547B

o
00 = V=~ O =3

5%
5%
5%
5%
5%

)
[

5%
9
0

0
(]

)
(1]

1)
(]

)
(]

[
(]

0
(]

5%

1)
(]

5%
5%
4]

(]

()
(]

5%

]
[

[

0
(]

Q
(]

[
[

PARTS LIST

FOR

1/3W
1/3W
1/3wW
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W

1/3W
1/3W

1/3W
1/3W

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.

Car.
Car.

Car.
Car.

501
501
501
501
501

501
501
501
501
501

501
501
501
501
501

501
501
501
501
501

501

- 501

501

501
501

501
501

840
840
840
840

233
310
222
182
222

182
218
147
239
333

282
210
310
233
333

239
310
315
310
347
310
410
347

310
318

310
318

002
054
002
054



208IC1
1C2
1C3
I1C4
ICS

1Co6
1C7-10
IC11
1C12

995 209 42

220 pF
33 pF
180 pF
39 pF
180 pF

22 pF
120 pF
0.1 uF

68 pF
220 pF

C.68 uF
68 pF

=W o

.1
.3 nF
.8

7805
74LS513
74LS73
1496
74LS13

74490

741593
74LS20
74LS00

PARTS LIST

FOR

-20/+80%
10%
-20/+80%
-20/+80%
10%

-20/+80%
10%
-20/+80%
10%

1%

-20/+80%
10%
10%

1%
+0.25 pF
1%

5%

1%

5%

1%

5%
1%
10%
5%
1%

10%
5%
10%
1%
1%

8 -25

32V
100V
16V
32V
250V

16V

250V

16V
250V
500V

16V
250V
100V
500V
400V

500V
400V
500V
400V
500V

400V
500V
250V
400V
500V

100V
400V
250V
125V
250V

Cer.
Polyes.
Cer.
Cer.
Polyes.

Cer.
Polyes.
Cer.
Polyes.
Polyst.

Cer.
Polyes.
Polyes.
Polyst.
Cer.

Polyst.
Cer.
Polyst.
Cer.
Polyst.

Cer.
Polyst.
Polyes.
Cer.
Polyst.

Polyes.
Cer.

Polyes.
Polyes.
Polyst.

602
623
601
602
624

601
624
601
624
615

601
624
623
615
605

615
605
615
605
615
605
615
624
605
615
623
605

624
613

614

850
850
850
850
850

857
850
850
850

347
522
447
347
510

447
510
447
510
218

447
510
547
213
056

222
133
218
139
218

122
212
510
168
222
568
168
510
333

318

780
741
747
149
741

449
749
742
740



208IC13
1C14
IC15
1C16
IC17

[
o
[ee]
Y- e

[N
[on]
o
=

(3]
S
o]

DX IO DO
OO0~ UTH N [l ) NN T, TS FAN N

R30

995 209 42

74121
74LS13
741500
741S03
7416

100 uH 10%

100 uH 10%

32 Way

4.7 kohms
680 ohms

15 kohms 5

4.7 kohms

1.2 kohms 5

1.8 kohms
18 kohms
12 kohms

1 kohm

680 ohms
180 ohms

560 ohms 5

270 ohms
470 ohms

1 kohm
15 kohms
12 kohms

470 ohms 5

560 ohms

10 kohms
27 kohms
100 kohms
390 ohms

1.2 kohms

PARTS LIST

FOR

RF-Choke
Coil
Coil
Coil
Coil

RF-Choke

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3w
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.
Car.
Car.

Car.

857
850
850
850
850

740
105
105
105
105

740
751

501
501
501
501
501

501
501
501
501
501

501
501
501
501
501

501
501
501
501
501

501
501
501
501
501

501

412
741
740
740
741

210
218
219
219
218

210
000

347
268
310
415
347

312
318
418
412
310

268
218
256
227
247

310
415
412
247
256

410
427
510
310
239

312

10

02
31

00
92
11
01
81

00
20

00
00
00
00

00
00
00 .

00

00
00
00
00
00

00
00
00
00
00

00
00
00
00
00

00



208R35
R36
R37
R38
R39

R40
R41-44
R45
R46-47
R48

R49
R50

208T 1

208TR1
TR2- 5

995 209 42

10 kohms
47 kohms
560 ohms
150 ohms
15 kohms

4.7 kohms

kohm
kohms

kohm
5.6 kohm

=
. :
= 00 =~

BSX20
BC547B

)
[

5%
5%
[1)

]

Q
(]

0
[
[
(]
()
(]
[)

[

()
[
)
(]

PARTS LIST

FOR

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3wW

Transformator

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.
Car.
Car.

Car.
Car.

501
501
501
501
501

501
501
501
501
501

501
501

105

840
840

410
447
256
215
415

347
310
347
310
318

310
356

219

002
054

00

00
00
00

00
00
00
00
00

00
00

21

00
70



OO0 Ul LN

995 209 92

0.1
68
0.1
22
0.1

22
2.2
3.3

33

47

33
470
1000
100
0.1

33
<22
47

22

10

47
10
47
100
12

0.1

10
4.7
470
0.1
470
4.7
0.1

oo

47

47
47
4.7
47
0.1

47
47

5E% BREEET BRERR SRERE

PARTS LIST

FOR

5%
10%
10%
10%
10%

10%
10%
10%
1%
5%

10%

10%

-20/+80%
1%

10%

-20/+80%
10%
10%
10%

-20/+80%
10%
-20/+80%
-20/+80%
10%
10%
-20/+80%
-20/+80%

8-28

250V
100V
250V
250V
250V

250V
250V
125V
400V
250V

400V
16V
16V
16V
250V

400V
250V
100V
250V
250V

250V
250V
250V
S00V
400V

250V
250V

32V
500V
250V

16V
32V
250V
100V
250V

16V
250V
32V
16V
250V
100V
16V
16V

Polyes.
Polyes.
Polyes.
Polyes.
Polyes.

Polyes.
Polyst.
Polyst.
Cer.

Polyes.

Cer.

W.alum.
W.alum.
W.alum.
Polyes.

Cer.

Polyes.
Polyes.
Polyes.
Polyes.

Polyes.
Polyes.
Polyes.
Polyst.
Cer.

Polyes.
Polyes.
Cer.

Polyst.
Polyes.

W.alum.
Cer.

Polyes.
Polyes.
Polyes.

Cer.
Polyes.
Cer.
Cer.
Polyes.
Polyes.
Car.
Car.

624
623
624
624
624

624
614
613
605
624

605
651
651
651
624

605
624
623
624
624
624
624
624
615
605

624
624
602
615
624

651
602
624
623
624

601
624
602
601
624
623
601

601

510
468
510
422
510

422
322
333
133
447

133
847
910
810
510

133
522
547
422
410

447
410
447
210
112

510
410
347
247
510

847
347
510
610
447

447
447
347
447
510
610
447
447

OO COODO OO0 ODOODIOO OOODOOD OO0 OO0

oo

Lo o



PARTS LIST

FOR

995 209 92

209D 1- 2 BZX79C6V8 Zener 832 796
D3 BB113 833 011
D4 BB104 833 010
D 5-6 IS 920 830 192

209IC1- 4 301A 850 030

209L 1- 2 220 uH 10% RF-Choke 740 222
L 3- 4 1 mH 10% RF-Choke 740 310
L5 Coil 105 218
L6 Coil 105 218
L7 220 uH 10% RF-Choke 740 222

209PL 1 32 Way 751 000

209R 1 22 kohms % 1/3W Car. 501 422
R 2 18 kohms % 1/3W Car. 501 418
R 3- 4 270 ohms 5% 1/3W Car. 501 227
R5 22 kohms 5% 1/3W Car. 501 422
R 6 18 kohms % 1/3W Car. 501 418
R7 33 ohms 5% 1/3W Car. 501 133
R 8 22 ohms % 1/3W Car. 501 122
R 9 39 ohms % 1/3W Car. 501 139
R10-11 4.7 kohms % 1/3W Car. 501 347
R12 18 kohms % 1/3W Car. 501 418
R13-14 1 kohm Var. 582 310
R15 47 kohms 5% 1/3W Car. 501 447
R16 12 kohms 5% 1/3W Car. 501 412
R17-18 4.7 kohms % 1/3W Car. 501 347
R19 15 kohms % 1/3W Car. 501 415
R20 56 kohms 5% 1/3W Car. 501 456
R21 18 kohms % 1/3W Car. 501 418
R22 12 kohms % 1/3W Car. 501 412
R23 18 kohms % 1/3W Car. 501 418
R24 8.2 kohms 5% 1/3W Car. 501 382
R26 4.7 kohms 5% 1/3W Car. gg% ?gg

% 1/3W Car.
R27 100 kohms 5 1; o o S0l 347
R28 4.7 kohms o 501 556
R29 560 kohms 5% 1/3W Car. 201 10
R30 100 kohms 5% 1/3W Car.
R31 2.2 kohms % 1/3W Car. 501 322
R32 3.9 kohms % 1/3W Car. 501 339
R33 1.5 kohms % 1/3W Car. 501 315
R34 4.7 kohms 5% 1/3W Car. 501 347
R35 220 ohms 5% 1/3W Car. 501 222
R36 15 kohms % 1/3W Car. 501 415
R37 560 ohms 5% 1/3W Car. 501 256
R38 2.7 kohms % 1/3W Car. 501 327
R39 100 ohms % 1/3W Car. . 501 210

8-29

80
30
40
00

10



209R40
R41
R42
R43
R44

R45
R46
R47
R48
R49
R50
R51
R52
R53
R54

R55
R56
R57
R58
R59

R60
R61
R62
R63
R64

R65
R66

209T 1
T 2

209TR1- 4
TR5
TR6
TR7
TRS

995 209 92

180
22
15

3.3

2.7
4.7
100
180

39
100
120
100
100

120
4.7
3.3
10
82

56
220
10
100
120

22
22

kohm
ohms
kohms
kohms
kohms

kohms
kohms
ohms
kohm
ohms

ohms
ohms
ohms
ohms
kohms

ohms
kohms
kohms
kohms
ohms

ohms
ohms
kohms
kohms

ohms
kohms

BF240
BSX20
BC547B
BSX20
BC547B

5%
[
0

[]
(]

5%

)
[

5%

Q0
[

0
[

1)
[

5%
1)
(]

[}
(]

5%

Q
[

Q
[

5%

[1)
(4

[)
5%
0
0
[]
0
[1)
0
1)
(]

Q
[

Q
(4

PARTS LIST

FOR

8-30

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3w
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W

Transformator
Transformator

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.
Car.
Car.

Car.
Car.

501
501
501
501
501

501
501
501
501
501

501
501
501
501
501

501
501
501
501
501

501
501
501
501
501

501
501

105
105

840
840
840
840
840

310
218
422
415
333

327
347
210
310
218

139
210
212
210
510

212
347
333
410
182
156
222
410
510
212

122
422

218
218

024
002
054
002
054

51
41

00
00
70
00



210

1
2
3
4-6
7
8

OO0 OO0O0O0

9
C10-11
C12
C13-15

C16-18
C19
C20-22
C23
C24

C25
C26
C27
C28
C29-31

C32-35
C36-38
C39
C40
C41

Caz2
C43
C44-45
C46
Ca7

C48
C49
C50
C51

210D 1-4
D5
D 6-7
D8

095 210 44

330
110
22
0.1
100
1000
+ 33
0.47
3.9
10

3.3

47
0.1
100

(4.5-26)pF

100

uF

(4.5-26)pF

100

uF

(4.5-26)pF

100

0.1
3.3
10
1
10

82
0.1
10
0.1
10

51
10
22
47

pF
uF
pF
nF
uF
nF

pF
uF
nF
uF
nF

pF
nF
nF
nF

BB109G
15920
BB109G
15920

PARTS LIST

FOR

10%

2

0

10%
20.25 pF

[

2

[

10%

Var.

Var.

Var.
1%

104
1.0.25 pF
10%
10%
10%

5%
10%
10%
10%
10%

5%
10%
10%

-20/+80%

8-31

500V
500V
400V
100V

25V

16V
400V
100V
125V
250V

400V
400V
100V

25V

25V
25V

500V

100V
400V
250V
100V
250V

400V
100V
250V
100V
250V

400V
250V
250V

16V

Polyst.
Polyst.
Cer.

Polyes.
W. alum.

W. alum.
Cer.

Polyes.
Polyst.
Polyes.

Cer.
Cer.
Polyes.
W.alum.

W.alum
W.alum.

Polyst.

Polyes.
Cer.

Polyes.
Polyes.
Polyes.

Cer.

Polyes.
Polyes.
Polyes.
Polyes.

Cer.
Polyes.
Polyes.
Cer.

615
615
605
623
652

651
605
623
613
024

605
605
623
651
683

651
683
651
683
615

623
605
624
623
624

6C5
623
624
623
624

605
624
624
601

833
830
833
830

233
211
122
510
810

910
133
547
339
410

033
147
510
910
126

910
126
910
126
210

510
033
410
610
410

182
510
410
510
410

151
410
422
447

010
192
010
192

00
00
00
00
00
00
00
00
00
00

00
00
00
00
00

00
00
00
00
00

00
00
00
00
00

00
00
00
00
00

00
00
00
00

90
00
90
00



210D 9-10
D11
D12-21
D22-24

210IC1- 2
1C3

210

=

U‘H-BQNT
[N

il A el sl
™

[y

N

b—-‘LDTl ()
= 00

210PL1

210R 1- 2

AAOXD ”WHOID D
Wy Ul W

995 210 44

BB109G
15920
BB109G
BA182

301A
745132

220
22
10

2.2

&5 &E

100
10

& &

33 kohms
4.7 kohms
56 kohms
1 kohm
330 ohms

4.7 kohms
12 kohms
10 kohms

6.8 kohms

100 ohms

10 kohms
2.2 kohms
180 kohms
820 kohms

180 ohms
270 ohms
180 ohms
470 ohms
180 ohms

10%
10%
10%
10%

10%

PARTS LIST

5%
5%

(]
(]

Var.

5%

0
(1]

5%
5%

]
[

0
(]

5%
[
(]

1)
[

Q
[

)
[

1)
(]

[1]
(1

[1)
(]

5%
5%

8-32

RF-choke
RF-choke
RF-choke
RF-choke
Coil

Coil
RF-choke
RF-choke

1/3W
1/3W
1/3W

1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

Car.
Car.
Car.

Car.

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.
Car.
Car.

833
830
833
830

850
857

740
740
740
740
105

105
740
740

751

501
501
501
582
501

501
501
501
501
501

501
501
501
501
501

501
501
501
501
501

010
192
010
018

030
413

222
122
110
022
219

219
210
110

000

433
347
456
310
233

347
412
410
368
210
310
410
322
518
582

218
227
218
247
218

90
00
90
20

10
20



210R33
R34
R35
R36
R37

R38
R39
R40
R41
R42

R43
R44
R45
R46
R47

R48
R49
R50
R51
R52

R53

210TR1- 3
TR4
TR5- 6
TR7- 9
TR10

TR11
TR12
TR13
TR14

995 210 44

330 ohms
10 kohms
1 kohm
1.2 kohms
1 kohm

12 ohms
150 ohms

56 kohms
120 ohms
120 ohms

220 ohms
1.2 kohms
1.5 kohms
6.8 kohms
2.2 kohms

10 ohms
68 ohms
330 ohms
56 ohms
100 ohms

1.5 kohms

BFX 89
BC547B
BC577
E310
BC547B

BSX20
BF240
BFW17A
BSX20

PARTS LIST

FOR

fad

8-33

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.

Car.
Car.

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.
Car.
Car.

Car.

501 233

501
501
501
501

501
501
501

501
501

501
501
501
501
501

501
501
501
501
501

501

840

840
840
840
840

840
840
840
840

410
310
312
310

112
215
456

212
212

222
312
315
368
322

110
168
233
156
210

315

008
054
055
031
054

002
024
001
002

90

70
70
00

00
00
70
00



211

O OO0 on

1
2
3
4-7
8
9

C10
C11
C12

211D 1- 2

2111C1
1C2
1C3
IC4
IG5

I1C6- 7
1C8
1C9
1C10

1C11-13

1C14
IC15

1C16-17

211L1

211IME1

211

~ "I IX DD
N UTR RN

R11
R12-14
R15
R16-19

R20
R21
R22
R23
R24-25

995 210 94

SN74148
uA7805
SN74LS93
NE555
SN74145

SDA20
MAN82
74LS13
74LS74
MAN82

2003A
7448

MAN82
4.7 uH

kohms
kohms
ohms
kohms
kohm

kohms
kohms
kohms
kohms
kohms

kohms
kohm
kohms
2.2 kohms

NN DN
o o o o

S S
) = o
NO N NN~

NS
o =
N O

N
=

co
N
g

PARTS LIST

FOR

10%

-20/+80%
10%
10%

1%
-20/+80%

10%

100V
10v
16V
16V
100V
250V
250V
32v
16V

REF Choke

1 mA 300 ohms

5%
5%
5%
5%
5%

5%
5%
5%
5%
5%
5%
5%
Var.
5%
5%

8-34

1/3w
1/3W

2w
1/3W
1/3W

1/3W
1/3W
1/3w
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W

Polyes.
W.alum.
Tan
Cer.
Polyes.

Polyes.
Polyst.
Cer.

W. alum.

Car.
Car.

Car.
Car.

Car.
Car.

Car.
Car.

Car.
Car.
Car.
Log.
Car.
Car.

623
651
651
601
623

624
614
602
651

830

857
850
850
350
857

879
824
850
850
824

850
850
824
740

873

501
501
523
501
501

501
501
501
501
501

501
501
355
501
501

547
910
722
447
510

410
322
347
810

192

414
780
749
055
414

000
008
741
747

008

200
744
008
047

000

327
318
022
327
310
347
410
347
410
347

410
310
222
322
182

81
50
32
50
51

00
20
30
40
20

30
80
20
00

10

00
00
00
00
00

00
00
00
00
00

00
00
13
00
00



211R26-27
R28-33
R34
R35-40

R41-43

R44
R45-47
R48
R49
R50

211SK1- 6

211SL1

211TR1
TR2- 5
TR6-11

211Tw1

995 210 94

4.7 kohms
82 ohms
4,7 kohms
1 kohm
27 ohms

1 kohm
27 ohms
1 kohm
27 ohms
68 ohms

M61-0110
M51-0136
M61=0110

Socket

v

BC558B
BC547B
BC327

Tuning Wheel

PARTS LIST

0
[

Q
()

0
[

5%

5%

[1]
o

Q
(]

[
()

FOR

A

30 mA

8-35

1/3w
1/3W
1/3W
1/3W
1/3wW

1/3W
1/3W
1/3W
1/3W
1/3W

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.
Car.
Car.

501
501
501
501
501

501
501
501
501
501

763
763
763

751

840
840
840

345

347
182
347
310
127

310
127
310
127
168

000
000
000

000

055
054
032

221

00
00
00
00

00
00
00
00
00

07
07

25

80
70
70

74



212

eleolelele!
U BN =

C 6-14
C15
C16-35
C36
C37

C38
C39

212D 1- 3

2121C1
1C2
1C3
1C4
IC5

IC6 - 7
IC8 - 9
I1C10-15
IC16
1C17

IC18
I1C19-20
1C21
1C22
1C23

1C24
1C25-28
1C29
1C30
IC31

212PL1

995 211 43

4.7 nF
10 nF
4.7 nF
22 uF

1.8 nF

47 nF
100 pF
1 nF
4.7 nF
470 uF

15 nF
390 PF

AAZ17
74LS08

7404
74LS05

7415123

74LS09

741500
741532

74L5168

74LS32
74LS08

74LS32
74LS08
74LS32
74LS08
74LS32

74LS08

74LS151

74LS74
7409A
74LS05

64 Way

PARTS LIST

-20/+80%
-20/+80%
1%

1

-20/+80%
1%

-20/+80%
-20/+80%

e

SIS

Z

1
1

=)

8-36

32V
32V
125V
16V
250V

16V
500V
25V
32V
6.3V

63V
500V

Cer.
Cer.

Polyst.

Tan

Polyst.

Cer.

Polyst.

Cer.
Cer.

W.alum.

Polyst.
Polyst.

602
602
613
651
614

601
615
602
602
650

612
615

830

850
850
850
857
850
850
850
857
850
850

850
850
850
850
850

850
857
850
850
850

751

347
410
347
722
318

447
210
310
347
847

415
239

001

740
740
740
412
740

740

743
416
743
740

743
740
743
740
743

740
415
747
740
740

000



212

995 211 43

100
470

1.8
4.7

10
27
10
2.7
3.3

1.5
18
10

ohms
ohms
kohm
kohms
kohms

kohms
kohms
kohms
kohms
kohms

kohms
kohms
kohms

)
(]

5%
5%
[V

(]

()
[

%
[)
[

[
0

%

5%

%
5%
0
(]

PARTS LIST

FOR

fad

8-37

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3wW

1/3W
1/3W
1/3W

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.

501
501
501
501
501

501
501
501
501
501

501
501
501

210
247
310
318
347

410
427
410
327
333

315
418
410
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ololNe!
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QIR -

2131IC1-2
1C3

213L1-4
L5
L6-8
L9-10
L11

L1z
L13

213PL1

213R1
R2

213SK1-3

995 214 83

0.68
0.47
0.1
1000
2200
39
0.1
0.68
0.01
39 pF

18 pF
27 pF

SRR REREE

7812
7805

25
100
25
22

SEER

12 Way

2.2 kohms
33 kohms

10%
10%
10%

5%

10%
10%
10%

Q
[

[)
[

Q
[

PARTS LIST
FOR

100V
250V
250V
25V
40V

400V
250V
100V
250V
400V

400V
400V

RF Choke
RF Choke
RF Choke
RF Choke
Coil

Coil
Coil

1/3W
1/3W

8-38

Polyes.
Polyes.
Polyes.
W.alum.
W.alum.

Cer.
Polyes.
Polyes.
Polyes.
Cer.

Cer.
Cer.

Car.
Car.

623
624
624
652
652

605
624
623
624
605

605
605

850
850

740
740
740
740
105

105
105

751

501
501

750

568
547
510
910
922

139
510
568
410
139

118
127

781
780

125
210
125
122
216

216
216

000

322
433

000

00
00
00
00

00
00
00
00
00

02
02

20
50

00
00

00
21

11
21

27

00
00

10



214C 1- 2
2141C1
214L 1

214R 1
R 2

995 226 82

47 nF

745196

220 uH

1 kohm
1.5 kohms

PARTS LIST

FOR

-20/+80%

8-39

16V

RF Choke

1/3W
1/3wW

Cer.

Car.
Car.

601 447 00

857 419 60

740 222 00

501 310 00
501 315 00



280C1
C2
C3
280D1

280FS1
FS2

280PL1
280S1
280SK1
SK2
SK3
280T1
280TR1-2
TR3
TR4-5

280TS1

994 210 73

47 nF
1 uF
47 nF

BZY93C33R

2.5A
1A

2ZN6254
BDZ234-10
2N3055

PARTS LIST

;i;;b

10%
10%
10%
Zener

Fast
Fast

BNC
Power
Amp

UHF S0239

12 Way
Converter

18 Way

8-40

250V
250V
250V
6.3 x 32 mm
6.3 x 32 mm

Polyes.
Polyes.
Polyes.

624
624
624

832

720
720

374
762

772
750
751
384

842
842
842

770

447
610
447

933

231
310

208
000

000
000
000
209

625
023
305

000

00
00
00
00

50
00

52
00

12
01
03

40
40
50

04



281

281

281L 1- 2

281

MmO I™ IO IO
OO U LN

g B

R12-13

=
=
o

R15
R16

994 21073

B EREEE

7

4
0.

4
2200 uF
47 nF
0.1 uF
100 uF

4700 uF
100 uF

15920
IN5401
15920
1IN5401
15920

IN5401
BZX79B7V5
BZX79B6V8

25 uH

220 kohms
12 ohms
1.5 kohms
220 kohms
27 ohms

100 ohms
4.7 kohms
1.2 kohms
220 ohms
10 kohms

100 ohms
4.7 kohms
100 ohms
15 ohms
220 ohms

PARTS LIST

Zener
Zener

FOR

RF-Choke

5%
5%

(]
(]

Q
[

9
[

0
(]

()
[}

()
(]

[)
°

5%

[}
(]

5%
5%
)

(]

)
[

8-41

250V

40V
250V
250V
250V

250V
40V
250V
250V
25V

25V
16V

1w
3/4W
1w
1/3W
1/3W

1/3W
1/3W
1/3W

5W
1/3W

1/2W
1/3W
1/2wW
1/2W

SW

Polyes.
W.alum.
Polyes.
Polyes.
Polyes.

Polyes.
W.alum.
Polyes.
Polyes.
W.alum.

W.alum.
W.alum.

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.

Car.

Car.
Car.
Car.
Car.

624
652
624
624
624

624
652
624
624
652

652
651

830
831
830
831
830

831
832
832

740

504
503
504
501
501

501
501
501
527
501
501
501
501
502
527

510
847
610
447
510

447
922
447
510
810

947
810

192
540
192
540
192

540
797
796

125

522
112
315
522
127

210
347
312
222
410

210
347
210

115
222

00

00
00
00
00
00

00
00
00
00
00

00
00
00

00



281R17
R18
R19
R20
R21

R22
R23
R24

281RL1

281TR1
TR2- 3
TR4
TRS

994 210 73

10 kohms

4.7 kohms
150 ohms
68 ohms

82 ohms
68 ohms
68 ohms

2N6027

BC337-25
BD135-10
BC337-25

PARTS LIST

FOR

281\

1 breake, 24 V Coil

8-42

1/3W

SW
1/3W
1/2W
1/3W

3w
1/2w
1/3W

Car.

Car.
Car.
Car.

Car.
Car.

501
527
501
502
501

526
502
501

780

844
840
842
840

410
010
347
215
168

182
168
168

000

602
033
013
033

00
01
00

00

00
00
00

20

70
70
50
70



283FS1

1A

FS2 110V 0.63A
220V 0.315A

283PL1

283851
S2

283SK1
SK2
SK3

283T1

283TR1
TR2

283 TS1

994 210 82

BD234-10
ZN3055

PARTS LIST
FOR
/283

Slow
Fast

BNC

Amp
UHF S0239

12 Way
Main

18 Way

8-43

6.3 x 32 mm
6.3 x 32 mm

720
720
720

374

764
262

772
751

751
384

842
842

770

310

263
231

208

000
000

000
000

000
209

623
305

000

00
00
51

52

02
00

12
01

29
11

40
50

04



284C1-2
C3-4
C5
Coé
C7-9

C10
Cl11
C12

284D1-2
D3-4
D5-6
D7-8
D9

28411-2

284R1
R2
R3
R4
R5

RO
R7
R8

284RL1

284TR1
TRZ

994 210 82

47 nF
0.47 uF
0.1 uF
2200 uF
0.1 uF

100 uF
4700 uF
100 uF

IN5401
15920
BZX79 B7VS
IN5401
BZX79 B6VS8

25 uH

1.5 kohms
15 ohms
10 kohms

150 ohms
68 ohms

82 ohms
68 ohms
68 ohms

BD135-10
BC337-25

PARTS LIST

FOR

10% 630V

10% 630V

10% 250V
40V

10% 250V
25V
25V
25V

Zener

Zener

RF Choke

5% 1w

5% 1/3W

5% 1/3W

5% 1/2W

5% 1/3W

W

5% 1/2wW

5% 1/3W

1 Break 24V Coil

8-44

Polyes.
Polyes.
Polyes.
W.alum.
Polyes.

W.alum.
W.alum.
W-alum.

Car.
Car.
Car.
Car.
Car.

Car.
Car.

626
626
624
652
624

652
652
652

831
830
832
831
832

740

504
501
501
502
501

526
502
501
780

842
840

447
547
510
922
510

810
947
810

540
192
797
540
796

125

315
115
410
215
168

182
168
168
125

013
033

00
00
00

00

00
01
00

10
00
50
10
81

00

00
00
00
00
00

00
00
00
21

50
70



286C1
C2-3

286D1
D2

286FS1
ES2
FS3
FS3

286PL1

286R1
R2

286851
S2

286SK1
SK2
SK3

2860T1
T2

286TR1-2
TR3
TR4
TR5

286TS1

994 210 92

1u
47nF

BZY93C33R
MV 5353

1A

2.5A
0.63A/110V
0.315A/220V

56 ohms
3.3 kohms

2N6254
ZN3055
BD23410
ZN3055

Zener

Fast
Fast
Slow
Slow

BNC

59

Safety
Mains

Amp

PARTS LIST

UHF S0239

12 Way

Mains

Converter

18 Way

8-45

250V Polyes
250V Polyes.

X 32 mm
X 32 mm
X 32 mm
X 32 mm
WW
1/3W Car.

624
624

832
823

720
720
720
720

374

526
502

764
762

772
750
751

384
384

842
842
842
842

770

610
447

933
000

310
325
263
231

208

156
333

000
690

000
000
000

209
209

625
305
023
305

000

00
00

00
01

00
00
00
51

52

00
00

02
00

12
01
29

11
03

40
50
40
50

04



PARTS LIST

FOR

287C1-2 47 nF 10% 630V Polyes. 626 447 00
C3-4 0.1 uF 10% 250V Polyes. 624 510 00
C5 0.47 uF 10% 630V Polyes. 626 547 00
C6 1 uF 10% 100V Polyes. 623 610 01
C7-14 0.1 uF 10% 250V Polyes. 624 510 00
C15 0.47 uF 10% 630V Polyes. 626 547 00
C16 1 uF 10% 100V Polyes. 623 610 00
C17 4700 uF 25V W.alum. 652 947 01
C18 2200 uF 40V W.alum. 652 922 00
C19 470 uF 40V W.alum. 652 847 00
C20-21 1 uF 10% 100V Polyes. 623 610 00
C22-24 47 nF 10% 250V Polyes. 624 447 00
C25 1 uF 10% 100V Polyes. 623 610 00
C26 100 uF 25V W.alum. 652 810 00
C27 100 uF 25V W.alum. 652 810 00
287D1-8 1IN5401 831 540 10
D9-15 15920 830 192 00
D16 BZX79 B6V8 Zener 832 796 81
D17-18 BZX79 B7V5 Zener ‘ 832 797 50
287L1-4 25vH RF Choke 740 125 00
287R1 220 kohms % 1w Car. 504 522 00
R2 1.5 kohms 5% 1w Car. 504 315 00
R3 220 ohms % 5w WW 527 222 00
R4 10 kohms % 1/3W Car. 501 410 00
RS 12 ohms % 3/4W Car. 503 112 00
R6 12 kohms 5% 1/ 3W Car. 501 412 00
R7 100 ohms % 1/2W Car. 502 210 00
R8 4.7 kohms % 1/3W Car. 501 347 00
R9-10 1 kohm % 1/3W Car. 501 310 00
R11 220 kohms % 1/3W Car. 501 522 00
R12 27 ohms 5% 1/3W Car. 501 127 00
R13 1 kohm % : 1/3W Car. 501 310 00
R14 4.7 kohms % 1/3W Car. 501 347 00
R15 10 kohms % 1/3W Car. 501 410 00
R16 10 kohms % 1/3W Car. 501 410 00
R17 4.7 kohms 5% 1/3W Car. 501 347 00
R18 1.2 kohm % 1/3W Car. 501 312 00
R19 100 ohms % 1/2w Car. 502 210 00
R20 10 kohms % 1/3W Car. 501 410 00
R21 220 ohms 5% SW ‘ WW _ 527 220 00
994 210 92

8-46



287R22
R23
R24
R25
R26

R27

R29
R30

287RL1
RL2

287TR1
TR2-3
TR4
TRS
TR6

TR7
TR8

994 210 91

10 kohms
120 ohms
4.7 kohms

68 ohms

10 ohms

68 ohms
1 ohm
150 ohms
82 ohms
68 ohms

24 VOLTS COIL, 1 CHANGE OVER
12 VOLTS COIL, 1 CHANGE OVER

BC337-25
BC557B
2N6027
BC337-25
BC547B

BC337-25
BC135-10

PARTS LIST

5%
5%
5%
5%
5%

5%
5%
5%
5%
5%

FOR

8-47

Car.
Car.
Car.
Car.
Car.

Car.
Car.

Car.

501
502
501
502
502

502
527
502
526
502

780
780

846
840
844
846
840

846
842

410
212
347
168
410

168
010
215
182
168

000
000

033
055
602
033
054

033
013

00
00
00

00

00
01

00
00

21
19

70
70
70
70
70

70
50



200 SK2 200 PL1T 200 SK1

LOCATION OF CIRCUIT BOARDS
RECEIVER RS001

8-48



286 SK3

286 PL1
286 11
286 SK1
-286 T2
286 81
-286 TS1
286 SK2——
DC/AC POWER PACK P5012
283 SK1- _
283 PL1
283 SK3
283 S
283 TS1
283 SK2-
AC POWER PACK PS0T
280 SK3—_
280 PLT-
280 SK1-—
280 T
280 SK2 280 751

DC POWER PACK P 5010

LOCATION OF CIRCUIT BOARDS
POWER PACK P5010, P5011 AND PS012

8-49
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(0.2742)V
SCAN ADDRESS

VCO,.5 BAND SELECTOR

123
I,
DN
BAND SWITCH S FRONT )
-35 N MODE_SWITCH @@@
(UP/ DOWN ) [ (2182 iz} (500 kHz) S 2 FRONT
(AM) g (0.1/4.0)V
_ [ (03744)V _ @0s491v B (0/49)V _(AM) g (0.7/4.0) — —_ — B — —
&-u J 2 2 8 BN
1a.0¢
+5V A
J_un - 2182 kHz 500 kHz I
o * Pre-selection Pre -selection
! : I C6-1% sv W o5V
N H3
TNTERNAL CLEAR « ALL COMPONENTS ON THIS PRINTED
(TERNAL CLEAT) H " — CIRCUIT BOARD CARRY PREFIX 212
FROM 5
A Pin 9 1C B 5
- 6761532 by
33 . cs 5 Multiplexers
2 Multiplexers
("CLEAR") &2~ / Digi % 5 |
igit 3 sv
(0/5.0V _Encoded Keynumber ) 2
4 75,1508 Yo misoe BCD 9's Complement Register Stack 5 1/5740% 3, als 704 s
Tch TS5 ic2
| 1t 471500 s o anzi?
1 " F\ 1 =17
(33} A< » 2‘1"'\ 8 : @ 2c STROBE PULSE
o) /\- 32 S 1 J (06/70) vV
(075.0)v iy 670 s 700
3 s Te0e
a 28 21c = g‘c 8 N 1 gs’;;o" 2 2 P3 lles PLEXER | o " 112 LS
2 LS
S l0zz.2av 16 7404 {as+a cEP ! 7415168 I, zfp— 8b ey |
Sz 2hc n 1 12 A9IceT yppown e 3, o - 1, s 3 50 o he
Lo 29 e 2.1CP  DECADE COUNTER Yu761532 5
>E(0.774.4)V 6 7406 3 ois 13 €6 [ I2 Ut 760!
22 23¢ RE! O S Uemisos [ | | ud_ o 1823 _T;Y‘\" S& 3114 €30 A—m and -1
=z -% s =5 Uerelses DEEE =T y NS 4 2 5 L 3 17 S
& (0.172.2)V (%2 = 114 761508 s Io LY (MUTING)
| 12 1 H)' 101 [o C6 12 -==\" 7 i 5 — eLs 11 RD (0.2/10.7)V
13 13 < PRLLLR LA 1
Z} 2 108 <3 H \(DISPLAY > 10.0 kiz
01723V — &= in m-/}m s s Q
Vi 761500 =cn g V7 S -7
ico 4 oL 1 Ny @>11¢ ol (7ERG SUPPRESION)
E o8 14 7415 32 AN ) 0.2762)v
MODE SWITCH S2 FRONT | SN (5 N LTLLS00 3 34T6L500
25¢ n 8 C7
o L e sV © :
(003, /b_76LS00 .
10
15¢ 7 8, {LOCK ) - & -
@'3’- 2 7515168 1 1532 ST 0 25
fLock, 1/6 w04 1 T 9 5 T8 . : ——T——a-ialn (RESET) (02/50V
(0/5.0) .,-T“"\
| ic2 N2 ToAD) = 10 L 03 é‘s i
| ! L5 L=.=4/i[z, 1532 NaZt 1508 (DIGIT=0) /) 16c 8
5 i ic22 B U NABLE
&2 28N O 2 2 = | BCD 9’ NV} (LSD ERABLE)
X 1}_“,/ b 4 1508 ER Complement. LR U TR $9Y o
Asras A €22 Bl . Converter
13¢ =Ecn P 1c15 6 b z P-4l A LB L, €36
‘ s 1n 5) & SL..‘J 413 22 i l
ook f =, erw_sua L~ e %1532 2y, s misos M 1315 11[5 Bafe 71505 |
/: 1Y 61532 o 123 D it
(0.2/3.7v Yu 01532 Loy obal ol s I mn il““‘\s ic 17 5 5 3 ic3 71505 74L505|
Tdcep Pe P1 P2 P P ez m-Lz_/l e o1 Ica | €7
10 5 -
2IET uplpown Tc| .- 5 = |n
CP  DECADE COUNTER lhlchf;%ﬂ s 1/4,71.1%32 741151 (0.272.6)V =
1 Q Q, 0 msg’a\”“—rca - 126 S
I D 13013 Gl "4__9/5 2en o\ -5
e=1n . wzzzav |8
1 i/2 7615123 T 2 Yo Bol208 11t 761508 &
L icis —
) D I ML 3 1cee 3¢ PR
- MoNO-_ 0 [2= 3 } [
2 e STABLE == 1n " 11508 —i_ ©z2v |5
ﬁ" MULTIVI- [T I, = | o] Ng 19 = o ke pe =
TOR b2 3
3 & - erocK "2{._“/ M6 BAS32 . (02/500V
v V2 BLS123 N 114 741508 4 Ry nl ol o 7 11671500
1Ce § N3 €23 — w0
1 i 17 3 ic7
m‘“t*”ﬂ , 9&3 4l sl f \3 2] ) 1,70%1 52 | |
cep FE P1 P2 P3 Py =yt ’LLE_,/ Bl { g 756
10, - C
T \E] 6l . MULTE me
Key B ce Elimingtor 2 ii uP| poww c| 74 L5168 Is pLEXER
Key Boun 24CP  DECADE COUNTER ol I als 71506 ~ 2hb ls7LS05
L_Ju/b  agayapa; ?{ﬂ-\n ~ 1 oI5 3 o |UeTse
D i 1 ) .
n 14 741508 b
| =cx m . 3 IZ . 116 761505
1 c3
1 = n
L 1n LA masoe o "",+;S32- To
= ¢ LT 1678 m| 8 e 7615151
L " s ic2
B 2/ 71508 |
AN 1 ——l W I o [ e g T2 = —
-2 R - ob3fuslsle 1 L )
“ n 161409
(SEdresseo) et —{m0 = Lcep Pe PrP2 P P Len ull.f L | g [C§ 10c and
DEPRE 10n / 10, 0.2/109)V. ] ~10c and
(0.1/64)V ”".é”'gﬂ JICET up [ pown clold 715188 o TLLS 32 { SI = L L -1t
T €2 CP  DECADE COUNTER 30 . e 147409 A 20y
—ulb__aoai 0203 | y > 2 g % (02/109)Y . 11a -uc and >
DEEE 5 1", 1/l 76 LS08 o
=0 Vo 761532 12 2 Yt T409A {20\ -2a
1 <= n ya el 12 12 n ©30 ©2/11.1) v 30
| 1M 1/ 761508 M 2711, “0e N
= n 1/ 761532 10 iC 2t 1/ ——(05-36)V
= =gt 1) 1 €18 8 ~ |
o 1 2] 2 1o LS 02v C
L LS n - 0.
é‘h-aa 5] YeTeLs08 | = o e 76 1508 ~ 2 2 -
9T, IC20 - L
STEP PULSE & . 9436l 5l 6 o 4 & \ 8 13 DIMMER
| es 0
(0245 vV 180 TYPE | Voceesv] GND Tdcep PE PO P1 P2 P3 e | I CONTROL SIGNAL
= 0 7615151 I
Wn Fo 741500 | PIN16 | PINT CET yp| pown * ] eTuisos
) I 7604 PIN 1 | PINT 21cP DECADE COUNTER 7415168 YerLS 2 -
Pulse Shaper 71505 | PIN 4 | PINT Jgﬁﬂv' L Q3 1cis :235 Ny €2 &£ = r »
= 3 R
JLLS0 | PIN 1L | PINT e i J """ 1/ 1508 °§ MULTIPLEX CLOCK
TYPE | Vec=+5V] 6MD 7LLS09 | PINW | PINT I __g_l-——\\ ;20 58 . - J 027370V
320, 326 71s123| PIN16 | PING 7409A | PIN14 | PINT 1 38 = b rerrrl® B = Usruis05
T0 COMMON * 7415151 PIN16 | PINS 7%4LS32 | PIN 16 | PINT . | 7LLZS°08 Lo J—"m e |
Y 74LS168| PIN 16 | PING TLLSTe | PIN % | PINT = s I :7?8 - |
Yermiszz &< 1[4 74L508 AAZYT
1 ol o TOP VIEWS A ol of s, €5 & Ic 26 53
pEELLELL A A7 A ) = =
12 ST i
EEECE EECEEER €z e

862186 2188 21 862184218420
10 MHz TMHz 100 kHz 10kHz 1kHz 100 Hz
(027 42)V

SYNTHESIZER CONTROL 212
05 211 4(3)
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FROM POWER PACK ALL COMPONENTS ON THIS PRINTED
P5000 260 PL3 CIRCUIT BOARD CARRY PREFIX 213
P5001 265 PL3
P5010 280 SK2
P5011 283 SK2 1 R‘;GVU 3 21 |pn 201-19
P5012 286 SK2 LATOR | 7012
PL1 25 uH 1
1BIY 7 1 ~a 1B
I ~ L1
; | 25 uH
+159V 20 I Lol 1| vl
'““'”“——'-D"""C — VY REGU-
| | ,L 0.68 & 1000 1 LATOR | ;049 _L 0ap
I ! T T 5 2 c 20 bk
12
| | 25uH 2 v 20113
1.5V 75 1h| C ALY & 0.68 1
| 2508 ce
+7.5Y - Zb{ AAA R:(‘;’U_ 3 T 16 |w e~ 201-22
Lb
: | sL 0470 J: 2200 pF LATOR
| T c2 cs 5 1805
I ‘ ic3 s 211-31
| | 13 A5 201-23
100uH
MUTING 3b ¢ .;vf“fv%s 0 |y o 205-1
+e o o1 TNLo_200ws
c3
AF 25,
VIA JACK cLiig = T 8 lb_  200-5¢
i L6 b 0011 .
| co 9 o 201276
- " 255 T | :
mﬂa@_r( [ SN— s 2 9 - 200-SK___
| 5'-7 et 00T '
La 254 c10
AF COMMON Sb}{ P~ T b |bn 201-15
L8
UNE outPUT | 22
COMMON 59 == 3 lbn PHONES
| = L9
22
LINE gsbl ( = AR 3 lor o 201-6
| | L10
: | 1
:.1ig 2 .
SIDETONE 6a rz%“k-s . 201-5
FROM RECEIVER ANTENNA L12 L13 ]
TERMINAL STRIP IN CABINET OR % ,L 202-5  216-5
ANTENNA SK 1 L11 39p 18p
2K 9 223-5 2245
——) D S laaaa} -L' 45E ¢ EF ) o
3%pCN 39p C13 27p
T0 ES000 230 SK2 ’I c6 I‘mz Icu. 11
1,6 MHz
OUTPUT _S‘K 2 20N\~ 12
o
TG € e
IF OUTPUT NES "2
———@ ez - ———————— e
% PS010 280 PL1 T
P5011 283 PL1 = :e‘i’:e »a0s
PS012 286 PL1 o T brack 7812
bn | brown
g | green
or | orange o
p | pink
r red
s | slate(grey) E i E
v | violet 123
y yellow
w Twhite TOP VIEW

005 214 8(3)
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PLY

TO RECEIVER
—88 713 5K
sKi

70 RECEIVER
bk € %00/215 PLY
0w c13

be | beige A : [—Ih

bk | black IN'SL01

s o 80\ CONVERTER o sl e | o

b | brown [ _] ALL CHASSIS MOUNTED COMPONENTS CARRY Q!? :

o Tareen | PREFIX 280 ; 3 s /N IN 5601 -

r | orange | SK2 I v vl Ir s v__&s @ D £

P plndk I I ‘ l"-—“ ‘ .:z,lg?gu

r re 01

2,0y G C1L 22

s | slate LY _ J bnl & T 9 2;%3_055

¢t | tronsparent ol 2 R 22

v | violet 82

. Fsi
w | white Fe ]
y yeilow FAST l -
A o~
BOTTOM VIEW s| & B
BD234-10 ] —
“FrR3 , 2
TOP VIEW TRe  |BLYS.
© S r r
g - - d - ' [00u
TR 136 2O IN5401 10 119 INGLOT 74 | 1001
T b2 b cis]
e Lo sl
[ATY) -\ 0.4 L %)
2N 3055 BD135-10 7 @ e
2N6 256 8D 234-10 , | Ts c1T
—‘@"" 2200 u ,’;T\ 7N
Bzvgscar LB cio T 15920 \O Y 15020\
BOTTOMVIEW  BOTTOM VIEW b1 U5 Dé
BC 337-25 2N6027 ?72;( z;i
BC337-25 \/ BC337-25
TRZ TR3
751
RECEIVER _I_ ° }J
GROUND = ——
° Wi 15920 15920
- n BT D3
=]
+
TTERY 5k :
26V BA © L7n T Tmn & A RASIAY
INPUT — o RECTIFIERS AND b\ (t7)
DISABLING OF ° STABILIZER - (mtr)
LOCAL SPEAKER = - ALL_COMPONENTS ON THIS PRINTED CIRCUIT BOARD CARRY_PREFIX 261 IE 15.7V- -
SEE NOTE1) - .
( 0CAL SPEAKER ° e REDUTPUL VIR JOEK 2 15 —y NOTE 1: INPUT TERMINALS FOR 24VDC RELAY COIL VOLTAGE FOR AUTOMATIC DISABLING OF bk 20 &
0C - LOCAL SPEAKER IN DUPLEX INSTALLATIONS. 2 s
(SEE NOTE 2} (7)) o o AECOMNONT  SIF g AF OUTPUT VIA JACK 8
MUTING 5 NOTE 2: AN AUDIO POWER OF SWATTS IS AVAILABLE INA & OHMS LOAD.THIS POWER CAN BE SHARED OTING ‘ﬂ{ 3a
MUTING _C ° i) bk : BETWEEN SEVERAL LOUDSPEAKERS IF SO DESIRED. WHEN CONNECTING SPEAKERS THE MINIMUM m{ 3 W
(SEE NOTE3) () L VALUE OF THE TOTAL IMPEDANCE SHOULD BE MORE THAN & OHMS IN ORDER TO OBTAIN MAXI- AF COMMON 1 ""C e i
LOW IMPEDANCE ° -6 OUTEUT W ‘ MUM POWER OUTPUT. | AF OUTPUT o é
ér;%o%%:g) e = g AFCOMMON 2 P NOTE3: THE RECE!VEI;? IS MUTED BY CONNECTING THESE TWO TERMINALS. (THE MUTING CIRCUIT IS NOT U™ NE UTPUT COMMON b 2o
tt EARTH FREE). @C o
(LINE OUTPUT ° g LANE QUTEUT , - /| AF COMMON 2 @'C .
MAX 10dBm IN ° /1 SIDE TONE INPUT .V
600 OHMS (w7 7 & 6a
SIDE TON)E ° T ' g | LINE OuTPUT 4%{ 6
-=C LINE OUTPUT COMMON : b
INPUT (vr) °® = |

i P5010 DC POWER PACK WIRING DIAGRAM
394 210 71(®) - 8-91
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A
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i
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PRINTED CIRCUIT BOARD (/284

VIEWED FROM COMPONENT SIDE



PL1 1o RECEIVER

213 SK1
bk SK1,~ TO RECEIVER

TRANSFORMER /{8§\

0.1u

= 200/215 PL1

b :l\.Je ﬁgém%g\;ﬁgt}%sgsows ggm@g&”g&” ALL CHASSIS MOUNTED COMPONENTS CARRY
be 1beige OPERATION 220/230/240 V PREFIX 283
bk | black OPERATION @
bn | brown z
g green g SVRMS
or oranage
p | pink
T
r | red
s | slate %
tt | transparent c
v | violet 2NT$§0§S
w_ | white
y | yellow ) o b4
x
BOTTOM VIEW % - g
C AND = BD23%-10
TR 1
TOP VIEW
23.v
© _ __dbn v bk jr
! 2§ 27 2155 23} 126 1N 5401
I L D1 BC 337-25
TRZ
ECB @m
2N 3055 BD 135-10 ;
2N 6254 BD 234-10 5\
22004
Ce =3
BOTTOM VIEW o
BC 337-25
FS 2
110V 0.63ASLOW
220V 0.315A SLOW .
M
ron RECTIFIERS AND STABILIZERS , :
TS1
Jm““ ALL COMPONENTS ON THIS PRINTED CIRCUIT BOARD
RECEIVER L o CARRY PREFIX 28L
GROUND = = 0474 y
o 1 g
AC MAINS
INPUT “C =
: T
o Ao Gn) | bk 253
DISABLING OF o ) Ll o) bn
LOCAL SPEAKER 5 . : : 3 - . — !>rC1b
- o P
(SEENOTE1) NOTE 1: INPUT TERMINALS FOR 24VDC RELAY COIL VOLTAGE FOR AUTOMATIC DISABLING OF ' 20
LOCAL SPEAKER _ ° —= LOCAL SPEAKER IN DUPLEX INSTALLATIONS. =2
(SEENOTE 2) (1 o = NOTE 2: AN AUDIO POWER OF 5 WATTS IS AVAILABLE IN A 4 0HMS LOAD. THIS POWER CAN BE SHARED A 9. &
MUTING ° ‘ BETWEEN SEVERAL LOUDSPEAKERS IF SO DESIRED. WHEN CONNECTING SPEAKERS THE MINIMUM MUTING b oo 2
(SEE NOTE 3 { = _VALUE OF THE TOTAL IMPEDANCE SHOULD BE MORE THAN 4 OHMS IN ORDER TO OBTAIN MAXIMUM ?€3b -
(rt) o I3 POWER OUTPUT. [ AR CORHAN ] <Cla U
L I ESONCE L - NOTE 3: THE RECEIVER IS MUTED BY CONNECTING THESE TWO TERMINALS. (THE MUTING CIRCUIT IS NOT CLAE QUTPUT < CLb
(SEE NOTE 2) (1) o EARTH FREE). CLLINE OUTPUT COMMONDS s, W
LINE OUTPUT ‘“C ° ALL TYPICAL VOLTAGES ARE MEASURED WITH RECEIVER CONNECTED. 1 AF COMMON 2 %—Csrs o
(MAX.10dBmIN () S MAINS VOLTAGE = 190V OR 220V V MEASURED RELATIVE TO CHASSIS. o LONE (NS v = F
600 OHMS) AC-VOLTAGES: Vgmg ARE MEASURED ACROSS TRANSFORMER WINDINGS 7 T e L
S1DE TONE ° CILINE QUTPUT 8 con
INPUT (7.,4,7-) fe) ™ A

set 210 8(2)

8-93

P5011 AC POWER PACK WIRING DIAGRAM
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- O-—ngr 10 RECEIVER
be | beige =% 213 sK1
bk | black PLY
b | blue | / bk £ TO RECEIVER
bn | brown ] = 200/ 215 PLi
g | green SK1
or | orange b 47n “e
p | pink }ﬂgg
r red BZY93C33R 7
T BIVALRR 286\ TRANSFORMER __AND CONVERTER
tt | transparent 3%3—225—" ALL CHASSIS MOUNTED COMPONENTS CARRY PREFIX 286
v | violet {,’-\{%
w_| white
y | yellow il'

Rectifiers R P16a
BOTTOM VIEW T2 -
C AND CASE _ Divider  gu 7.5V Stabilizer R27
‘ TOP VIEW ) E— 2N3055
\ TR3
| BC337-25
ECB TR
2N 3055 B0135-10 gle
2N 6254 BD 234-10 Hu 8l
b] 37 /"é{l ] £m ., I
T E N5401
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