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General

SCcSELECTOR ~a
performance of a receiver.

Historically, receivers have always contained se'vctivity. The tured radic
frequency receiver {TRF) was nothing but a preselactor, followed by a
demodulator and an amplifier. The supernge:aidyne WWpe recoinrs bave
always had a tracking preselector in the frort 2na The introduction of the
broadband 50-ohm input sclid state front ends got away with expensive
tracking tuning networks, but the broadband frort ends inhented a decrsase
in receive performance in the presence of strang riacal
Especially in those critical applications, were reciivors and ransmitierns
together with their associated antennas are colounted (ke on ships) tha
new receivers weare at a disadvantage tc the oia type vacuum Lhe
receivers,

VING SIGNRS

Additicnally the tube receivers were much more roimune to overload
phenomena and to destructive overload stress *hen tha breadband front end
receivers. Therefore, if the breadband front enc type recevers ars usad in 3
collocated HF-system, external selectivity (nresalasiion) is required,

The key to good receiver performance in a collocatad situanan o o redaen
the level of interfering signals sc that the distorticor croaucts generated in
the front end of the receiver are held to an accoptable fovel relative 1o the
desired signal strength. The easiest way o visuaize iz helptull influence of
the preselector is to think in terms of the signal ievel resuired 4t the recelver
antenna terminals necessary tc preduce a refereqce inte-ference level at tha
output. If the multitone interfering signal 15, for exarmzle, 0.1 volt/per tone,
the addition of a preselector, which demonstirates o 40-02 attenuation (o the
interfaring signal, in series with the receiver artenna npLt wil result in o
receiver-preselector subsystem that now requires a 10 volt (40 ¢B higher}
interfering signal to produce the same reference interfarence leve! at the
receiver output. Thus, a receiver with a 3 arder intermoduiaton niecept of
+30 dBm, with a preselector offering 50 dB of antenuation at tha interfering
frequencies, now nas a 3 order intermoduiztion ntercept of <80 aPm.

A key point to keep in mind in apply:ng a cresclactor 9t g recaiver nput s
that the preselector will be of enormous beneflit in attenuatirg transmitter
products cutside the desired receive passband, bt wil have absolutely no
aeffact on transmitter products falling within the cenrod passbard, When the
transmitter products are coincident with the des rsd recaiver Honuenny,
they can be raduced only by adding selectivity 10 the rans tler moorder to
attenuate all but the desired transmit signal. Interssectors are usaful when
applied 1o the low-level transmitter stages ke baelween axoitars and power
amplifiers.
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The fallowing is a list of characteristics which will he improved by the use of

a preselector.

a) Out-of-band intermodulation distortion
This distartion product is caused by mixing, due to front-end
nonlinearities, of two undesired signals and their harmonics, all of which
are outside the passband of the receiver. The mathematica| reiationship is
such that the tuned frequency of the receiver is equal to the sum or
difference of all integer muitiples of the interfering signal harmonics.
Secend order and third order products are typically of most concern in
system engineering, as they will have the highest leves. Tne
intermodufation intercept performance of a given receiver wili be
improved dB for dB by the amount of attenuation given by the
preselector at the frequency of the interfering tones. That is to say, the
greater the spacing of the interfering signals from the desirad signal, the
greater they will be attenuated and hence the lower the lovel of
interfering will oceur.

b} Cross Modulation
Cross modulation is another third-order intermodulation phanomenaon
which, when the interfering signal is strong encugh, has the effect of
transferring the modulation envelope of the interfaring signal ‘o the weak
desired signal. Again, a preselector will solve this problem by sttenuating
the interfering signal. Note that an HF preselector will also attenuate
such chronic interference sources as AM broadeast stations which ars
significantly outside the HF passband.

c) Image rejection
In a superheterodyne receiver, the mixer circuits generatc both the sum
and difference of the desired and local escillator frequencies. The desired
mixing product will be termed the intermediate frequency, and the
undesired mixing product is discarded. There exists a second frequency
which, when mixed with the local oscillator, also yieids a mixing product
(sum or difference) equal to the intermediate frequency. This is defined
as the image frequency. The image frequency will be twica the |F
frequency in separation from the desired signal, and will b& on *he high
side of the local oscillator if the desired signal is on the low side. and vice
versa. A key receiver design criterion is to chocse the frequency scheme
so that the image frequency does not fall within the operating frequancy
range of the receiver, making it easy to attenuate the image frequency by
bandpass filtering. A preselector improves the image rejaction of a
receiver by the amount of attenuation at the image frequency.

L‘30 HAGROD D600 5y
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d) IF rejecticn
The IF rejection of a receiver is the measure of attanuation by the
receiver to an input signal at an intermediate frequency of tho receiver
while the receiver is tuned to another frequency. For examo e, if the
receiver’s rated sensitivity 1s 1 pV for a 10 dB (S+NIN, the receiver will
have 80 dB of IF rejection if 2 1 mV signal at the 455 kHz \F frequency
produces a 10 dB (S+N)/N when it is applied 1o the antenna rout. &
preselector further improves F rejection by attenuating cut-of-channei
signals, including the IF frequency (s).

2} Noise modulation and desensitizaticn
Noise modulation (also called “reciprocal mixing” cocurs in a
superheterodyne receiver due to the mixing action of a strang interfering
signal with the phase noise of the local osciflator. in effect. this neise of
the local osciliator signal is transferred to the interfering signal, ard
hence that portion of the noise within the receive passhand wll degrade
the sensitivity of the receiver. This effect is called desensitization, and
decreases sensitivity in two ways: by reducing (S +NI/M by increasng N
(noise power in the passhand), and also by causing the AGC 10 reduce
the receiver gain if the noise is sufficient in level. Acain the xey is the
reduction on the interfering signal, since the resulting noise avel ir
the receiver passband will be proportional to the ievel of intarferning
signal at the receiver input. The desensitization performance wil be
improved by the amount of additicnal selectivity appled by the
preselector at the interfering signal fregquency.

f} High voltage protection

The attenuation characteristics of a preselector can reduce oLi-of-
channel signals to nondamaging levels at the receiver input. Damagng
signal levels in-channel as well as cut-of-charnel are preventad from
reaching the receiver input by a preselector cverload protection Cirguit.
Units such as the Hagenuk preselector will give protection up 1o

100V __ input voltage.

The following is a list of characteristics which witl ba improved oy the use of
an interselecter in a transmitter path.

a) Broadband noise
The noise shelf associated with the cutput spectrum of an intarfering
transmitter will result in noise power faling within the recever
passband. This noise will effectively degrade the noize figure and
sensitivity of the receiver. Historicaily, the majornty of this broadband
noise comes from the local oscillator injections in the low iovel stages of
the transmitter. Very little noise contribution 1s generally causaed by the
high power amplifier stages.
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Thus, the interselector is a natural solution on the broadband noise
problem because, when applied in series with low-leval transmitter
stages, e. g. between the output at the Hagenuk exciter EX 1010 and a
power amplifier like the PA 500, PA 1510 the cut-of-passhand noise
level is reduced by the amount of attenuation exhibited by the
interselector at the desired out-of-channel frequency.

b} Spurious outputs
Nonharmonically related products present in the transm tier output
spectrum are generaily caused by synthesizer spurious respcenses at the
low level stages. The interselector may be used to advantage in the
low-level transmitter stages to reduce the out-of-passband spurious
responses. Barring a parasitic oscillation, very little is generated in the
way of spurious responses in the high power stages of a transmitter,

¢} Harmonics
To the extent that harmonics are generated in the low-level stages of a
transmitter, the intersefector wiil attenuate them. However, most
harmonics are generated in the high-power stages of a transmitter, ard
hence the interselector will offer only a limited improvemeant in
performance. As it is obvious by now, there are certain characieristics
that a preselector will not affect. Basically, any signal that falls within the
desired passband of the receiver cannot be attenuated by a preselector
at the receiver. Simifarly, an interfering signal within the transmitter
passband cannot be attenuated there by an interselector. The
parameters which wili not be improved by a selector include receive and
transmit in-band-intermodufation distortion, in-band broadband noise. and
in-band spurious harmonics, that is, where a spurious or harmonic
discrete signal falls directly within the receiver passband. The kay to
this criterion is whether or not the receiver is able to (frequency)
discriminate between an undesired and a2 desired signal,

The special characteristics described by the above parameters are
summarized in the following figures. These figures show a typical HF
receiver spectrum that would cause interference, and the effects of adding
a preselector and an interselector to the system:.

HAGRDD 016 0n 97
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Typical preselector and interselector characteristics
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Technical description

If the receiver is fitted with 3 PRESELECTOR, the PROTECTOR cgssaita is
no longer required, since the preselector also fulfils this furction,
Preselection makes possible the use of receivers 2nd transmitters at
collocated sites. Even where the antenna distances are not favourable,
concurrent transmission and reception is made possible with a frequency
interval > 10 %. Far frequencies under 1.6 MHz, the autcmatically tuning
preselector contains a low pass filter, for the frequency range 1.6... 30 MHz,
four three circuit band filters are present. Since tuning of a three circuit fiiter
is only possible in a frequency ratio of about 2:1, the pre-selector has four
ranges: 1.6 ... 4,4 ... 8,8 .17, 17 ... 30 MHz. Filter attenuation (10 % offset
from the pass frequency) reiated to the pass band a‘tenuation 'S at least

40 dB. The preselection tuning is inductive, the tuning cores move within
fixed coils. The position of the tuning core in the filter coils is specified by an
analogue voltage U REF from 5 ... 10 V to the motor control eireuit

of the preselector which comes from the D/A converter on the Buffer DiA
Converter board. Data for the D/A converter are stored in an EPROM on the
audio board. The tuning position is therefore stored in an EPROM. A

30 MHz low pass filter is also permanently switched on at the output of the
filter trains. The 1 MHz signal from the BFO is fed in for the self-test. Apart
from adjustment motor and servo-potentiometer, ali elacirical components
are located on replaceable boards.

These are:

a; LP protector board

by 1.6-4 MHZ/8-17 MHz filter

¢} 4-8MHz/17 - 30 MHz filter
d) Relay board
e) Motor control board

a) The LP protector board contains the connector for the ricbon cable to
the control unit of the receiver. Relay board and motar control are
attached to the LP protector board via connectors.

Four protective circuits are installed to prevent overload of tha presetector

Qf receivear:

1} 20 dBm Level Sensor
The level sensor protects the receiver input from voltanes that are too
high. As soon as the input signal at the output of the oresalector reaches
more than 20 dBm or 6 V_, the level sensor switches the 20 dB
attenuation unit (20 dB ATT) on.
The LEVEL SENSOR with the transistors T1 to T4 corsists of two
branches with different gain. The ampiification of the stages T1/TR s
lower than that of the stages T1/T2/T4. At the output of T3 and T4 s
connected a rectifier (D1/D8 or D7/D6 respectively) which are linked to
the comparator IC A via the NC contact or the NO contact of Re| A If
the rectified voltage exceeds the reference voitage specified with
resistors R22/R23, the relay switches on the 20 ¢R attenuation unit,

HAGRCD Q16 onan
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2)

since the level measured at the cutput of the 30 MHz low pass tilter s
now less, the tevel sensor would ne longer recognise an "overload
status”, the relay F would therefore release and thus a too high voltage
would be recognised again. The relay would energize again ets.. In order
to prevent the "oscillation” of the relay F, the amplification of the stages
T1/T2/T4 was selected so high that when Rel - has been energized and
Rel A has switched over to the more sensitive branch, an overload is stili
recognised at the output of the 30 MHz low pass filter, osclilaton

of Rel F is thus prevented.

Filter protector

The first resonance circuit of each band filter 1s conrected via a coupling
capacitor (C314, 315, 330, 340) with the FILTER PROTECTOR circuit.
The input of the 1.6 MHz low pass filter is also connected with the
protector circuit via C75. These capacitors form a2 capacitive voltage
divider with C204. The high frequency is rectfied by means of D207 and
D203 and fed to the IC A, connected as a comparator, via the normaly
closed contact of relay A. If the rectified voltage 13 greater than the
reference voltage formed by R22/R23, Rel A and F respond, the 20 dB 13
switched on. This prevents the coils of the band filters and the 1.6 MHz
low pass being damaged by overheating, Because the NC contact of the
relay A disconnects the error signal from the comparator when the

20 dB attenuator is active, the attenuator swiiches on and off rapidly f
the filter input voltages are too high.

If triggered by the fiiter protector circuit, the circuit will bald for about
250 ms and then switches back t¢ normal and then switches back n
about 10 - 50 ms time if the high voltages stili persist. At high voltages
near the trigger level the "OiN’delay time wiil be 50 ms. At high voitages
far above the trigger level the "ON'delay time will be about 10 ms. At
high voltages across the first filter coil just above trigger lavel, with the
filter protection circuit in action, the 20 dB switch will be activated fon
about 250 ms and deactivated for about 50 ms.

The circuit operaticn described abave can just be seen by tre lickenng
20 dB attenuater LED {(constantly on for 250 ms and off for 50 ms}
When the first filter coill veoltage increases, the OFF time of the LED
cannot be recognized, aithough the oscillation of the 20 dB attenuaror
switch can be heard in the preselector unit.

4-35
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3)

4)

c)

Overload switch

The overload switch protects the preselector in case sither the Input
voitage exceeds 100 V or the input current exceads 2 A. Protection
against excess current is necessary, since the filters can have a very low
impedance outside their pass range and current above 2 A would
destroy the coils. For this reason the overload switch separates the
antenna input from the filters by means of the relay G. If the

overioad switch is activated, the receiver is at the same tme disab'ad
and the LED RX MUTE lights up on the front panel

In addition to the overload switch, the input is protected from static
discharge and voitages > 100 Vetf from the antenna by a surge arraster
and a 1 M Ohm resistance.

In addition to the addressed protection circuits the jow £ass and
protector board contains the following function groups:

- 30 MHz low pass filter

- 1.6 MHz low pass filter

1.6 MHz low pass filter {Cauer low pass)

With & pass range from 0.01 ... 1.6 MHz and a pass atienuation less than
3 dB and attenuation of more than 40 dB above 1.76 MHz.

Low pass fiiter 30 MHz {chebyshev low pass)

With the pass range 0.01... 30 MMz and a pass attenuation less than

3 dB. If the pre-seiector is turned off, the two bypass relays B and ¢
bridge the tuned filter or the 1.6 MHz low pass.

Inputs and Outputs to the Preselector

In addition to the bypass control and the 20 dB atteruator which can be
switched on/off by the receive front panel, the microprocessor must
also select the various filter ranges. The interface 1o the processor
thus goes via the buffer D/A converter board. The filter ranges ara
connected via the output memory and driver ICs.

Tuning of the filters (position of the adjustment cores in the filter coll) is
specified via an analogue voltage U___ from 5 . 10 V to the motor
control circuit of the preselector which comes from the D/A converter
on the buffer D/A converter board. The data for the D/A converter are
stored in an EPROM on the audio board.

1.6-4 MHz and 8- 17 MKz Filter
This module contains two three circuit matched band fiters. Each band
filter is constructed on its own board. Two of the boards are compiled to

a filter module.

4 -8 MHz and 17 - 30 MHz Filter
This filter module is constructed in a similar way to the filter described
above, only the values of the capacitars and the coils are different,

HAGMRCT R0 32
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d)

Relay board

The refays are used for switching on the relevant three circuit filter: the
Doards also contain the rectifier and filtering of the circuit for fifter
protection.

Motor Control Board

The matching of the band filter takes place by means of a direct current
motor which is controlied by the moter control board. With the servo-
potentiometer R12, a statement is obtained on the positicn of the coil
cores in the band filter coils. Tuning cores, servo-potentiometer and
mator are linked via 2 mechanical gear. The matching voitage Upg: 18
stored digitally in an EPROM and is converted into an analogue voltage
in the D/A converter on the buffer O/A converter board. This voltage is
the nominal value of the preselector. The actual position of the
preselector is picked up from the servo-potentiometsr. A comparator on
the motor control board compares the two voltages and controls the
motor in the right direction urtil the two voltages are matched.

The switch-on defay keeps the motor still after the mains has been
switched on untii all data have teen delivered from microprocessor to
the DA converter.

For error recognition, a comparison is carried cut between the reference
voltage U, of the /A convertar and the servo-potentiometer voltage.
When the two voltages deviate, an error is notified. The P output ther
goes to LOW. When the preselector is switched off, the motor moves to
the middle position, the potenticmeter voitage is then

5V + 2.5V =75V This value is aisc monitored in the voltage
comparator and when it deviates it is notified as a fault,
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Test and alignment instructions

Required: Circuit diagram PRESELECTOR automatic/manual
Orawing No. 97 Sa B 2.140,150 B8
tracking generator, spactrum analyser, digitat
voitmeter

The PRESELECTOR moduie remains instailed. The
plugs/scckets on the connections By 14 (IN1 MHz
TEST), Bu1Z (ANT.INPUT) and RF QUT are
disconnectad.

Test configuration
and instruments:

Spectrum analyser: to socket BF QUT
Tracking generator: to socket Bu 12 (ANT INPUT)

Checking operation of the band-pass filters
Switch on receiver and switch on preseiector; the LEDs ANT.ATT. 20 dR
and RX MUTE must be off.

Spectrum analyser settings: Centre frequency 20 MHz
Span 40 MHz
Reference ievel 0 dBm
Tracking generator- 0 dBm

level

Select the following frequencies on the recaiver in succession:
01.600.00 MHz, 01.600.00 MHz, 04.000.00 MHz. 08000 00 MHz,
17.000.00 MHz and 29.999.99 MHz.

Check operation of filters.

Activate RX MUTE, then select ail frequencies as in item 1.

Test values:

The attenuation should increase by min, 35 dB for each fifter activated.
Cancel RX MUTE, and then activate ANT.ATT. 20 ¢B. Switch all frequencies

asinitem 1.

Test values:

The attenuation should be 20 dB {tolerance +3 di -2 dB) for each filter

activated,

Cancel ANT.ATT. 20 dB and set the receiver 1o 4 frequency of

01 559.99 MH:.

Spectrum anaiyser settings:  Centre frequency 1.6 MHz
Span 1 MHz
Reference leve 0  dBm
Tracking gererator- 0 dBm

lavel

HAGMOD 0160852
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Test values:

Passband attenuation <« 3 dB at 1.6 MHz
Stopband attenuaticn > 40 dB at 1.76 MHz
Set the receiver to 1.607 MHz

Spectrum analyser settings: Centre frequency

Test values:

Span
Reference level

Tracking generator-

level

Chaptar 4-2

B0 MHz
100 MHz

0 dBm

0 dBm

Passband attenuation < 2 dB in the frequency rage 0 - 30 MHz
Offband attenuation > 60 dB at freguencies above 50 MHz

Alignment of the 1.6-4 MHz band-pass filter cassette

Set the receiver to a frequency of 02 700.00 MHz and check the reference

voltage U, .

= 2.444 V [measuring on the outer pins of the
servopotentiometer). If necessary, readjust the center frequency of the

passband bandfilter to this frequency.

Test values:

Check reference voltage and passband characteristic of the filter, when the

receiver is set to the following operating freguencies.

fIMHz) U, (V)
01 600.00 0.106
02 000.00 1.340
02 500.00 2.182
02 700.00 2.444
03 000.00 2.807
03 500.00 3.393
03 990.00 4961

Spectrum analyser settings: Centre frequency

Span

Reference level
Tracking generator-
leve!

Set the receiver to a frequency of 1.600.00 MHz

Spectrum analyser settings:  Centre frequency

Span

Referance level
Tracking generator-
level

3 MHz
& MHz
0 dBm
0 dBm
1.6 MHz
0.5 MHz
g MHz
0 dBm
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Test values:

Passband attenuation shouid be < 10 d8.

Adjust the reference level of the SPectrum analyser in a manner that the
passband of the filter touches the 0 dB reference line.

Measure the attenuation at f = 1.44 MHz and  ~ 1.76 MHz.

Stopband attenuation should be > 40 dB.

Set the receiver to 2.700.00 MHz.

Spectrum analyser settings: Centre freguency 2.7 MHz
span 0.5 MHz
Reference level O dBm
Tracking generator- 0 dBm
level

Tast values:

Passband attenuation should be < 10 dB

Adjust the filter pass curve on 1o the reference ine on the spectrum
analyser and measure the stopband attenuation at f = 2.43 MHz and
f=297MHz.

Stopband attenuation should be > 40 dB.

Alignment of the 4-8 MHz band-pass filter cassette
Tune the receiver to 06.000.00 MHz and check the reference voltage
Use:= 3.080 V. If necessary, adjust the center frequency of band filter to this

frequency.

Test values:
Check the reference voltage and Dassband charactaristics, set the receiver

to the following operating frequencies.

fIMHz) U g (V)

04.000.00 1.650

04.500.00 2.254

05.000.00 2.596

05.500.00 2.858

06.000.00 3.090

06.500.00 3.309

07.000.00 3.541

07.500.00 3.841

07.980.00 5.041

Spectrum analyser settings: Centre frequarcy & MHz
Span & MFHz
Reference leval 0  dBm
Tracking generator- C dBm

level

HAGFOD Q150992
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Tune receiver to 04.000.00 MH:z.

Spectrum anaiyser settings: Certre irequency 4  MHz
Span 2 MHz
Raference level 0 dBm
Tracking generator- 0 dBm

level

Test values:

Passhand attenuation shouid be < 10 ¢B.

Adjust the filter pass curve on to the re‘erence ling cn the spectrum
analyser and measure the stopband attenuation at f = 3.6 MHz and
f =44 MHz.

Stopband attenuation should be = 40 aB.

Tune receiver to 06.000.00 Mt 7.

Spectrum analyser settings: Centre ‘reguency 5 MHz
Span 2 MHz
Reference level 0 dBm
Tracking generator- 0  dBm

level

Passband attenuation should be < 10 4B,

Adjust the filter pass curve on to the reference line on the spectrum
analyser and measure the stoptand attenuation at f = 5.4 MHz

and f = 6.6 MHz.

Stopband attenuation should be > 40 aB.

Alignment of the 8-17 MHz band-pass filier cassette

Set the receiver to 12.500.00 MHz and check the reference voltage

Unee = 2.613 V. If necessary, acjust the center frequency of band filter to this
frequency.

Test values:

Check reference voltage and passhand characteristics, set the receiver 1o
the following cperating frequencies.

H{MH2) Upe: V)
8.0 0.495
9.0 1.548
10.0 1.978
11.0 2.269
12.5 2813
14.0 2.929
15.0 3.153
16.0 3.452
16.95 4.704
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RX 1001 M/ RxX 5001
Part 4

-Preselector-

Spectrum analyser settings:  Centre frequency 125 MH:z
Span 20 MHz
Reference leve! 7 dBm
Tracking generatar 9 aBm
level

Tune the receiver to 08.000.00 MHz (U, = 0.435 V)

Spectrum analyser settings: Centre frequency g Mz
Span P NMHz
Reference leve! 2 dBm
Tracking generator- 0 dB8m

ievel

Test values:

Passband attenuation should be < 10 dB.

Adjust the filter pass curve on to the reference line on the spectrum
anatyser and measure the stopband attenuation at * = 7.2 MHz and
f=8.8MHz.

Stopband attenuation should be > 40 dB.

Alignment of the 17-30 MHz band-pass filter cassettes

Tune the receiver to 23.500.C0 MHz and check reference voitage

Uner = 2.193 V. If necessary, adjust the band filter o this frequency.

Test values:

Check reference voltage and passband character stcs. ser the receiver 1o
the following operating frequencies.

fIMMz) Uner(V)

17.000.00 0.103

19.000.00 0.883

21.000.00 1.513

23.500.00 1.193

25.000.00 2.573

27.000.00 3.103

29.000.00 3.813

29.900.00 4.900

Spectrum analyser settings: Centre frequency 235 MHz
Span 20 Mtz
Reference lavel ) dBm
Tracking gercrator- Y dBm

level

HAGTCE e a0 0]
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Part 4

AAGROD 01605 92

-Preselector-

Tune receiver to 17.000.00 MHz.

Spectrum analyser settings: Cantre frequency 17.0  MHz
Span 5 MHz
Reference level 0 dBm
Tracking generator- 0 dBm
level

Test valuss;

Passband attenuation should be < 10 4B.

Adjust the filter pass curve on 10 the reference line on the spectrum
analyser and measurea the stopbard attenuation at f = 15.30 MHz and
f=1870 MHz.

Tune receiver to 22.500.00 MH:z.

Spectrum analyser settings: Centre frequency 23.50 MHz
Span 10 MHz
Reference level 0 dBm
Trecking generator- 0 dBm
level

Test values:

Passband attenuation shouid be < 10 dB.

Adjust the filter pass curve on to the raference line on the spectrum
analyser and maasure the stopband attenuation at f = 21.25 MHz and
f=2585MHz

Stopband attenuation shoud be = 40 dB.

NOTE
All tuning slugs in the pard filters are secured with paint.

After adjusting apply paint again.

Chapter 4-2
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RX 1001 M/ RX 5001
Hart 4

-Preselector-

Mechanical centering of preselector

if due to a faulty D/A converter ar a faulty motor control PCB the moving
piate runs to a dead stop, the friction clutch on the potentiometer shaft may
have slipped. The preselector ends up in a latched condition and can only be
reset by mechanically moving the moving plate towards center position.

Misalignment between filter and potentiameter will be recegnized when ali
filters are detuned to one direction of the center frequency. Tuning can be
accomplished by fixing the potentiomater shaft with a2 14 mm open end
spanner and tuning the filter to the proper center frequency again. Before
the preselector is tuned in the factory it will be electromechanically
centered, i. e. at a ref voltage of 2.56 V the preseiector has to move 1o the
mechanical center position. This circumstance can help 1o retune a

preselector.

The receiver generates exactly 2.56 V when the preselector is switched off
from the frontpanel. The mechanical center position can be recognized, if
the nut connected to the moving plate just covers the center fing on the
shaft, and the vernier mark is positiored on too.

End position ring mark

Vernier zarc marks

Centre position ring mark

Moving ptate at centre pocsitiaon

VAG/ROD 01609 92
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Part 4

(__.

HAGMCE 01609 92

-Preselector-

Test and alignment instructions (LP Protector)

Hequired: Circuit diagran PRESEzLECTOR
automatic/manual - drawing No. 97 Sa B.140.150 B
spectrum analyser, tracking generator

Test configuraticn Remove PRESELECTOR module and reconnect
flat cable to recaiver. Connect socket Bu 12
ANTINPUT to trecking generator.
(Test configuration No. 1;
Switch on presealector (PRESL. ON 21), tune the
receivar 1ot < 01.60C.00 MHz; e.g. 01.000.00 MHz.

Tracking generator settings: Output level 0 dBm
Centre ‘freguency 3 MHz
Span & MHz

Connect spectrum analyser 1o sacke: CA 1 AF QUT.

Testing the 1.6 MHz low-pass filter

Test vaiues:

Adjust the passband of the low-pass filter to the reference line of the
spectrum analyser. Three discontinuities will be cbserved in the stopband
of the fow-pass filter; these must be aligned with the tuning slugs of cails

L 12, 13 and 14, the overall frequency respcense conforming to the following

curve:

1B 1.78 1.3z 2.98 fihA-F
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-Preselector-

Testing the 30 MHz low-pass filter

RX 1001 M/ RX 5001

Part 4

Set the test equipment to PRESEL.OFF. Conrnect the equipment
"lmpedancer” as shown in test configuration No. 2, but without link C.

Spectrum analyser settings:  Centre frequency

Span
Tracking generator-
level

20
40
0

MHz
MHz
dBm

The spectrum analyser display shows a ling, adjust it on to the 0 dBm

reference line. Insert link C, the reflection loss is displayed.

Test values: In the frequency range up to 30 MHz the reflection loss should
be > 15 dB. Reaching this reflectior loss is obtainad by
squeezing the two outer coils and lengthening the pitch of the
turns of the three inner coils. Compare the spectrum analyser's
dispiay after each new alignment with the stored display of the
alignment action befere.

Check the MUTE-function. Activate MUTE, connect pin & with pin 8 of

the EXTERNAL connector. Connect the spectrum analyser’s input to CA 1
and the tracking generator to the antenns input connector,
Test value: Attenuation should be > 35 dB.

Check the connection between BU 14 and CA 1, if the MUTE selector of the
test equipment is switched to position ON. (BL 13 zin 5 is now +18 V DC)
Connect a high power Rf-signal generatoer and an oscilloscope to the
antenna input connector. Set the Rf-signal generator to f = 4.2 MHz and
connect a terminal resistor of 50 ochms to CA 1.
Set the test equipment selecter to position "PRES. OFF”
Increase the input level until the 20 dB attenuator is switched on at a level

of 125 ... 135 dBpV

EMEK!

resp.2.5..7.95V_.

HAGARGD 0160052




RX 1001 M /RX 2001
. Part 4
. -Preselector-

Test configuration

Test configuration No. 1

Chapter 4-2

_____ Preselector
:_ Contrel Box
f
i
i
Tracki G i Ant, P oct
Lo racking - Gen, S I
(. Q nput reselector
Spectrumanal.
Test configuration No. 2
Preselector
Controt Box

|

Imgedancer b—» - &

Tracking - Gen.
I- C Ant,

Freselector

Spectrumanal. _——T

HAGROD 01609 92

!
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-Preselector-

PRESELECTOR 1.6 MHz Low Pass (0.5 - 2.6 MHz)
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. _\L | \\ I
q:—e-i;;nw. —[_ f 1{\\41_‘ ]H“:z ,
i T \ \é/ g I
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1A Lw* ]Lu, e

PRESELECTOR 1.6 MHz Low Pass {0 - 40 MHz)
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i I
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RX 1001 M /RX 5001

Cart 4
-Preselector-

PRESELECTOR 2.4 MHz Insertion Loss 5.5 dB

Chapter 4-2

18 2.0 2,7 1.5 7.8 28 39 2
oL 4 |
[ 1 |
—
[ 171 L
/ \
: a1/ \
i i /{4 / g// /T
/ \\
/ RN
r ,
R —
-4 - -7 -1 Q i Z 3 4
PRESELECTOR 4.0 MHz Insertion Loss 4.7 4B
3,0 1z it 1,4 ER:| &0 . 7 [ 4 [ ] (5%} s
[ VAR | !
AR T |
| . / \
// \L
Va N
| 4 A N
L /4 N
/ : \“‘\
A .

0]

~ bt

HAG/AROD 016.09 57

Mz

Y

-0

-uQ

-50

- 60

-19

-80

-30

-10C

o5

MHzZ

- 3G

-39

-td

-=d

L0

-B0

-3

-'D0

=f=}




Chapter 4-2 RX 1001 M/ RX 5007

Part 4 .

PRESELECTOR 8 MHz insertion Loss 6 dR

5.5 ts 7 5 - 85 3 9.5 iC 10,5 MHz
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PRESELECTOR 11 MHz insertion Loss 6.3 dB
8,5 9 35 19 10,5 1 11,5 12 12.5 13 1,5 MHz
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RX 1001 M/ RBX 5001
Fart 4
-Preselector-

see circuit diagram - PRESELECTOR 97 Sa B 2.140.150 B

1.6-4 MHz Filter - 87 £ 2.145.60-1

HAG/RCD 01604 .33

Chapter 4-2
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-Preselector-

see circuit diagram - PRESELECTOR 97 Sa B 2.140.150 &

4-8 MHz Filter - 97 E 2.140.170

4-54
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RX 1001 M / RX 5001 Chapter 4-2
] Part 4
. -Preselector-

see circuit diagram - PRESELECTOR 97 Sa B 2.140.150 B

8-17 MHz Filter-97 E 2.140.178

RAG/ROD 01604 33 d"55
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-Preselector-

see circuit diagram - PRESELECTOR 97 Sa B 2,140 150 B

17-30 MHz Filter - 97 E 2.140.185

4-56
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RX' 1001 M / RX 5001

Part 4

HAGRCD 01604 93

-Preselector-

see circuit diagram - PRESELECTOR 97 Sa B 2.140.150 B

E C-""'g’aﬁ&; 3

O e 5T
3

T B R oY ]

é d

Relay Board - 97 E 2.140.200

Chapter 4-2
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see circuit diagram - PRESELECTOR 97 Sa B 2.140.150
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Printed Circuit Board
LP-Protector
g7 C 2.155.185
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BRX 120071 M/ RX z001
Part 4

-Preselectar- Automat o/Manwal

532 740 1hI R

ident-No. Mark  Electr. valle ldartity PAanufzotars
Capacitors
1221.621 C1 2,2 pFf2 %/500V  EDPU 222268 O VALYG
1118.231 C2 82 uF/2 %/63 V EDPU C'N 41 9 ALV
1157.108 C3 270 gF/2 %83V EDFPY JJ 7b0 VALV
1423037 (4 01 13/20 %/83YV  MKS?2 VI
1535829 6 0,68 10 %/50 v MKS 2
1423.037 C7 0,1 w20 %:/B63 VYV NMKS Z
1433.173 C8 1T w20 %/25 VY SalL 127
1115.804 C3 580 pF/2 %/83V EDPU M 1520 SRS
1453.173 C10 T UF/20 %/25V SAL 122 VAL
C1 0.1 wHBav CKO5BX 104K
Ciz 01 whav CK 05 BX 104 K
C12 0% wsev CKOBBX 104 K
C14 0.1 who v CKO03BX 104 K
0945757 C15 470 pFA0 %/ME3 YV EDPU 0,6 N 1500 VALY D
1423.037 Cle 0.1 n/Z0 9%/63 V MES 2 Vi RAA
1423.037 C17 0,1 /20 %/e3 V MKS 2 Y
1423.037 cig 0,1 u/20 %/63V MKS Z
1423.037 C19 Q7 w20 %/63V MKS 2 3
1423.037 220 0,1 w20 %63V MXS 2 W RAS
1423037 C27 0,1 W20 %/mB3V MKS 2 IR
1078815 C22 0,1 u/SB0V CKOBEBX 104 K
1078 815 C23 0.1 wHiv CKOEBX 104 K
1078615  C24 0,1 w/5C0V CKO32 BX 104 <
1425196  C25 0,01 u/20 %/mB3V  MKS2 EBME IRV
1423.037 c28 0.1 W20 %/63 YV MKS 2 VAL
1078.616 C27 01 whav CKO5BX10axX
1078.61% c28 0,1 wao v CKOBEBX 24 <
1078615 €29 0,1 pHhov CLOBEX 104 K
C30 0,022 w20 %/83 WV MKS 2
1423.037  C31 0,1 /20 %/63 V MKS 2
1425145 C32 33 pF/2 %/E00V B
1425.14%5 C33 33 pH/2 %/A00 V —OPU 22276505
1225145 C34 33 pF/2 %/500 Vv EDPU 222265C
1422145 C35 33 pF/2 %/500V EDPU 22226501 02
1425145 C38 33 pF/2 %/H00V EDPU 22228207 -f“.
1425.145 C 37 33 pF/2 %/HB00Y EDPU 2222650° C3:5
C38 27 pF/2 %/500V EDPU 222262011027
1425145 C40 33 noF/2 %/500 Y EDPL 2222650101535
425,145 C4 33 pF/2 %/500 Y EDOPL 222285010700
1425145 C42 33 pF/2 %/500 V EDPU 2222850105 .i: VALYD
1425145 C43 33 pr/2 %/5C0V EDPU 222265C PSS WAals O
1425.145 C44 33 pF/2 %/200 V EDPU 22226807 EII\:’-._B: VALV
C45 27 pF/2 %/MA00 YV EDPU 222265070270 VALVO

—afRGS D603 32
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Chapter 4-2 RX 1001 M/ RX 5001

Part 4
Parts lists No. .
-Preseiecior- Automatic/Manual 97522140150 B
Ident-Nc. Mark  Electr. vaiue ldentity Manufacturer
1425145  C4B 33 pF/2 %500 Vv =DPU 2222685010339 VALVO
1425145 (47 33 gk/2 %/500 V EDPU 2222650103328 VALYVO
1425145 (48 33 pF/2 %/R00 Vv EDPU 222265010333 VALVD
1425.145  (C49 33 pF/2 %/500 Vv EDPU 222265010339 VALVC
1425145  CH0 33 pF/2 %/500 V EDPU 2222850102339 VALY
C51 27 pF/2 %/B/00V cDPU 222265010278 VALV
£h2 27 pF/2 %/500 Y EOFU 222265070272 VALVD
C&3 27 pFi2 %800 Vv EDPU 222263010278 VALVC
1425.145 Ch4 33 pF/2 %/500 WV EDPU 222265010338 VALVO
1425.145  CEH 33 pF/2 %/500 V EDPU 2222685010339 VALVO
1425145 (58 33 pF/2 %/500 V EDPU 222265010335 VALYD .
1425.145 (57 33 pF/2 %%/500 V EDPU 222265010323 VALVD
1423.037 C80 0.1 w20 %/63 Y MKS 2 WWIRA
1425.196 Ce1 0,07 w20 %/E3 V NMKS 2 WiRA
1425,196 Ce2 0,01 u/20 %/63 VY MKS 2 WWIMA
1425196 (63 0,01 w20 %/B3V  MKS 2 WIMA,
1425196 (64 0,01 w20 %/63V  MKS?2 WiINMA
1425.196  CB5 0,01 /20 %/B3V MKS 2 WitAA
1425.1868 (B85 0,01 w/20 %63V  MKS 2 WitA
1425.186  C6&7 0.0 /20 %63V  MKS2 WA
Ce8 0,022 n/2C %/B3 VvV MKS 2 VWA
C63 560 pr/2 %/200V  COG8131A-200/001- ERE
COC-BB1 G
C70 960 p~/2 %/200V CCG B8121A-200/001- ERIE
COG-561 (3
C71 560 pF/2 %:/200V  COG 8131A-200/C01- ERIE
COG-551 G ]
C72 560 pF/2 %/200V  COCG 81314-200/0G1- ERIE
COG-E61 G
C73 560 pF/2 %5/200V  COGB131A-200/C01- ERIF
COG5B61 G
C74 100 pF/2 /200 Vv COG 8131A-200/001- FRI=
COG-561 G
C75 6.8 pF/2 %/500V  EDPU 222265010688 VALVD
C78 470 pFi2 %/200Y  COG8131A-200/001- ERE
COG471 G
C77 47 pF/2 /500 v EDPU 222265010478 VALV
C78 560 pr/2 %/200V COCG B81314A-200/0C%- EXRIFE
COG-561 G
C73 560 pF/2 %/200V  COG 8131A-200/001- ERIE
COGHB G
C80 660 pF/2 %/200V  COG 81314-200/0G%- ERIE
CCG-561 G (]
C81 560 pF/2 %/200V  COG8131A-200/001- ERIE
COG-581 G
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HAGHROD 01608 52

; Part 4
. Pz-1s lists No.
-Praselector- Automatic/Manua! 97 53 2.140.150 8
dent-No. Mark Electr value ldentity Menufacturer
€8z 560 pF/2 %/200Y  COG 8131A-200/001-  ERIE
COG-BB1 G
Ca3 100 pF/2 %1200V COG B13TA-ZC0/001- ERIE
COG-101 G
caa 5680 pF/2 %:/200V  COG 81314-200/001- ERIE
COG-561
Cas 560 pF/2 %/200Y COG 81314-200/0C71- ERIE
COG-b51 G
CB26 560 pr/f2 %/200V COG 8137A-200/0C°- ERIE
COG-58t G
: ;. Cca7 580 pF/2 %/200V  COG 8131A-200/00°- ERIE
COG-HRT1 G
Ca8 470pF/2%/200 V COG 8137 4-200/00°-  ERIZ
COG-471 G
Ce9 B60pF/2%/200 V COC B131A-200/20"- ERE
COG-B61 G
CS0 5680pF/2%,/200 V COG 81314204007 - ER'E
COG-861 G
C21 860 pF/2 %/200V  COG 8131A-20C/C01-  CAIz
COG-561 G
C92 60 pF/2 %200V COG B8131A-200/001- ERIE
C0OG-261 G
C83 B60 nF/2 %200V COG 8131A-220/001- ERIE
COG-261 G
CSe SB0pF/2 %200V  COGB131A-ZC0/001- ERIE
COG-E61 G
(;". C95% 560 p=/2 %200V COG 8131A-200/001-  ERIE
' COG-561 G
C98 260 p=/2 %200V COG B131A-200/001- ERE
COG-561 C
£o7 100 p=/2%/200V  COG 8131A4-200/,0C7- ERE
COG-101 G
o8 560 p~/2 %7200V  COG 8131A-200/007- ERIE
COG-561 G
99 560 p~/2 %/200V  COG 81314-200/00%-  =RIE
COG-561 G
C100 580pF/2%/200 V COG 8137 A4-200/301-  £RIz
COG-H61 G
1521.588 C101  &60pF/2 %/20C Y  COG 8137A-200/201- EXlz
COG-581 G
1521.683 C102 220 oF/2 %/200V  COG 8131A-20C/001- ERIE
COG-221 G
:. 1179.225 C103 0,68 uF/% %/100V B 32540-A16284 J SIZEMENS
' 1445 596 C104 0,022 /20 %/B3V MKS 2 VVIRA
1445 596 C105 0,022 /20 %/63V MKS 2 VWINVIA



Chapter 4-2

-Preselector- Automatic/Manual

RX 1001 M/ BX 5001
FPart 4
Farts lists No,
975221401508

dent-No. Mark Electr. value ldentity Manufacturer
1445596 C106 0,022 /20 %/63V MKS 2 WA
1425186 C107 0,01 /20 %/63YV  MKS 7 WIMA
14455396  C108 0,022 W/20 %/63V MKS 2 WINMA
1178.228  C108 0,68 uF/5 %/100Y B 32540-A1884 J SIEMENS
1423.037  C110 0.1 u/20 %63 V MKS 2 VAT AL
1445556 C111 0,022 /20 %/63 vV  MKS 2 WA
1521.691 C112 2,2 pF/2 %/500 vV EDPU 222285010228 VALVD
1521702 C113 100 5F/2 %/100V  ZDPURM 5 2222638- VALVO
10101
1479.6844 Ctid 1 uF/10 %/B0Y MKS 2 WWNA
1505.62¢  Ci15 0,83 /10 %/50Y  MKS 2 YWIMA
1425196 C201 0.01 w20 %/63YV  MKS 2 WWIN A
1425196  C202 0,01 p/20 %63V  MKS 2 WA
1425196 C203 0,01 w/20 %/B3Y  MKS 2 WA
C2C04  270pF/2 %200V  COG 8137 A-200/001- ERIE
COG-271 G
1423.037 C205 0.1 /20 %/63V MKS 2 WOMA
1425196  C206 0,01 w20 %83V MKXS?2 WIRAA
1423.037  Cz07 0,1 11/20 %/63 Vv MKS 2 WWIN A
1423.037 C208 0,11 /20 %/63V MKS 2 WA,
C202 0,01 /20 %/63Y  MKS?2 VWINEA,
C300 470pF/2 %200V  COG B131A-200/001- =AIE
COG-471 G
C301 5680 pF/2 %/200V  COG 8131A-200/001- ERIE
COG-561 G
C302 120 pF/2 %/500V  4B15F/120/2/500 JAFRZ
C303  4,5-60 pF/200 v 119.4901.080 DAL
C304 150 pF/2 %/300V  2815/F1 50/2/500 JAHRE
C305 6,8pF/2 %/500V  EDPU 222285010688 VALYO
C306 270 pF/2 %/500V 481 5F/270/2/500 JAHRE
C307 4,5-60 pF/200 Vv 113.4901.060 LAY
C308 6,8pF/29%/500Y  EDPU 222265010688 VALVC
C303 150 pF/2 %/500V  4B15/F/150/2/500 JAHRE
C310 4,560 pF/200 v 119.4901.060 CAU
C311 120 pF/2 %/500V 487 5/F/120/2/500 JAHRE
C312 470 pF/2 %/200v  COG 8131A-200/001 - ERIE
COG-471C
C313 560 pF/2 %/200V  COG 8131A-200/007 - ERIE
COG-561 C
C314 4,7 pF/2 %/500Y  EDPU 2222685010478 VALVD
C315  2.7pF/2 %/300V  EDPU 222265010279 VALVO
1521.678  C318 470pF/2 %/200Y  COG 8] 31A-200/001- ERIZ
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RX 1001 M/ RX 5001

Part 4

-Preselector- Automatic/Manua

Chapter 4-2

Par=s lists No.
97 5a 214020 B

idert-Ne. NMark  clectr. value ldertity Manufacturer
1521586 C317 360 p~/2 %/200Y COG B131A-200/001- ERIE
COG-581 G
1621.584  C318 100 cF/2 %/A00V  4815/F/100/2/500 JAHRE
1521.543  C319 4,560 pFR200V 119.4307.060 DAU
1521.527 (€320 47 pF/2 %/B00V cDPU 222263010472 VALVO
1425.188 C321 4,7 cF/2 %/500 VW EGRPU 222265010478 VALVO
15216168 (€322 180 pF/2 %/500V  4815/F/180/2/500 JAHRE
1521.543  C323 4,5-60 p~/200V 119.4901 06D 0AU
1521.188 C324 4.7 pFi2 %/BO0 Y EDPU 222265010478 VALVD
1521.627  C320 47 pF/2 %/500 vV EDPU 222265010479 VALVC
1521543 (326 4,5-€0 pF/200V 119.49201.060 DAU
1521594  C327 100 cF/2 %/MA00Y  4813/F1C0/2/500 JAHRE
1521578 (€328 470 pF2 %/200Y  COG 81314-200/007- ERIE
COG471 G
1521586 (€329 580 pF/Z2 %200V  COG 8131A-200/C01- ERIE
CCG-56"1 G
1521219 (€330 1.0pFR2 %/B00CY  EDPU 222285010108 VALVO
1521.578  C331 470pF/2 %/200V COG 8131A-200/001- ERIE
COG-471 G
1425145 (332 33 pF/2 %/B00V EDPU 222265010338 VALVO
C333 1,5-9pF Type 112.1901.009 DAU
1960083 (€334 1.8pfF/2 ®%/S00V  EDPU 222265009188 VALVO
1960.083 C335 1.8pF2 %/AB00V  EDPU 2222685009188 VALVO
C336 25-15p- Typa 1191801 .015 CAL
C337 15-3pF Type 119.1801.009 DAU
1425145 C338 33 pF/2 %/m00 vV EDFU 222265010339 VALVO
1821.578  (C339 470p~/2 %/200V  COG 8131A-200/001- ERIE
COG-471 G
1521.500Q C340 2,7 pF/2 %/5C0V ZDPU 222265010278 VALVO
C341 15 pF/2 %/500 V EOPU 222265010139 VALVO
C342 4560 cH200V 119.4901.060 DAU
C343 12pF/2%/w0O0V  EDPU 222265010128 VALVO
C344 4580 pF200 VYV 119.4901.06D DAL
C345 1.2 0F/2 %/MmE00V EDPU 222265010128 VALVO
C346 4,5-80 pF/200V 119.4801.060 DAl
C347 15 pF/2 %00V EDPU 222265072159 VALVQO
1425.145 C348 33 pF/2 %/MB00V EDPU 2222630710339 VALVO
1425145 (343 33 pH2 %/500 V =DPU 222265010339 VALVQO
C350 27 pFi2 %/500 V EDPU 2222685010279 VALVO
C3351 27 pF/2 %00 v EDPU 222255010279 VALVOD
C352 27 pFf2 %/ms0C v EDFU 222265010272 VALVO
C353 27 pF/2 %/A00 v EDFU 2222650102798 VALVO
1960.083 (€366 1,BpF/2 %/MB00V 222265009188 VALYVO
1960.083 (357 1.8pFH/2 %/A00YV 222265009188 VALVO

HAGMAOGD 1808 32
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-Preselecior- Automatic/Manrual

FX 1001 M/ RX 5001

Part 4

Parts lists No.
897532142150 B

ldent-No. Mark Electr. value ldentity Manufacture-
Diodes:

0745.677 D1 1N 4148 T
0745.677 0z 1 N 4148 iT”
0745.677 D3 1 N 4148 T
0745.677 D4 1N 4148 ITT
0745.677 Db 1N 4148 7T
0745.677 D6 1 N4148 AT
0745.677 07 1N 4148 T
0745.677 08 1 N 4148 ITT
0745677 D9 1N 4143 iTT
0745.677 D10 TN 4148 ITT
0745.677 D11 1N 4143 ITT
0745.677 D12 1N 4148 1T
0745877 D13 1 N 4148 iT"
0758.353 D14 ZPD 5,1 IT7
0745.677 D15 1N 4148 ITT
0745.677 018 TN 4148 ITT
0745.677 017 T N4148 TT
0745.677 D201 1N 4148 17T
0745.677 D202 TN 4143 T
0745.677 0203 1N 4148 T
0745.677 0204 1N4148 T
0745.677 £20% 1N 4148 7T
0745.877 D208 1 N 4148 T
Resistors:

0542.9486 R1 1 M/5 %/0207 CIN 44052

0542.938 R2 220/5 %/0207 DiN 44052

0744.808 R3 2.2 K/5 %/0207 CIN 44082

0179.639 R4 100/5 % /0207 DIN 44052

0744.8659 R5 330/5 %/0207 DIN 44052

0744.808 R6 2.2 K% %/0207 DIN 44052

0744.824 R7 38/5 %/0207 DIN 44052

0179.698 B8 1 K5 %0207 DiN 44052

0179.698 RS 1 KB %/0207 DIN 44052

0745.820 R10 2,7 Ki5 %/0207 DIN 44052

0179.698 R11 1 KI5 %/0207 DIN 44052

0554.898 R12 470/5 %/Q207 DIN 44052

0179.698 R13 1 K/S %0207 O!N 44052

0745.820 R14 2,7 K/5 %/0207 DIN 44052

0744 808 R15 2.2 Kf5 %/0207 DIN 44052
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Chapter £-2

“arts Lot No.
97 53 2140150 B

[dent-No. Mark  Electr. value 'cent ity Manufacturer
0744 313  R16  B2/5 %/0207 DIN 44082

0698.172 R17  B80/5 %/0207 DIN 44082

0542806 RI18 390 K/5 %/0207 DiN 44052

0745820 R19 2,7 K/5 %/0207 DN 44052

0179.698  RZ0 1 KB %/0207 DIN 44052

0c42.806 R21 390 K/5 %/0207 DN 24052

1744 308 R22 2.2 /5 %/0207 DIN 44052

C792.3C0 R23 28 K/HB %0207 DIN 440852

d179.701 R24 10 KD $6/0207 DM 44052

0179.701 R26 10 K/5 9/0207 DIN 44052

0179.698  RZ7 1 K5 %0207 DIN 44052

0744.840 RZ8  B,EK/MS %/0207 DN 24052

2179698  RZS 1 KB 9%/0207 DN 44052

1179.701 Rz0 13K/ %/0207 DIN 44052

0744883  R31 180/5 %/0207 DIN 44022

C542.346 R32 1 M/5 %/C207 DIN 44052

J744.883 R33 120/5 %/0207 DIN 42062

0744383 R34 180/5 %/0207 DIN 44052

3179701 R35 10 €/ %/0207 DN 24062

1767.204 R36 22 K/S %/0zZC7 DIN 44052

179,701 R37 10 KB %0207 DIN 44052

3744883 R38 180/5 %/0207 DIN 44052

0480.444 R39 1.5 K/S %/0207 DiN 44052

G172.888 R40 1 K5 9%/0207 OIN 44062

0542.246 R41 1 M/5 %/0207 OIN 24052

T(084£.461 R42 330 Chmy/s %/4 W SXA-0922 DRALCRIC
1084.481 243 330 Ohm/5 %/4 W  SXA-0922 2RALQRIC
1084.461 R44 330 Ohm/s %/4 W SXA-0922 DRALORIC
0799.408  R46 47 Chm/b %/0414  DIN 44052

542,806 R204 280 X/5 %/0207 DIN 44082

0179.639  R20% 100 Ohm/E %/0207 DN 44052

Coils:

1300.678 L1 10uH =5 9% Best.-Nr. Sd750061220C

1500678 L2 10 uH+5 % Best.-Nr. Sd7800612200

1500678 L3 10 puH+5 % Best.-Nr. S£75C00812200

1500.678 L4 1OuH+5 % Best.-MNr. Sa720067 2220

"300.678 LB T0uH£Z % Best.-Nr. Sd7500612200

1500.678 L6 10uH£5 % Best.-Nr. Sd7500612200

15926.065 L7 0.44 uH 97 E 2.140.195-8 HAGENUK
1425129 LB 0.4 uH 97 £ 2.140.587-3 FAGENUK
1425129 LS 0.4 uH 97 £ 2.147.37-2 HAGENUK

HAGROD 01603 92
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Parss lists No.

97 52 2.140.160 B

ident-No Mark Efectr. value denity Manufacturer
1425.129  L10 0,4 uH 97 £2.14097-3 HAGENUK
1626.068 L1 0,44 pH 97 £ 2.140.195-8 HAGENUK
1821160 112 5.7 uH 97 E 2.140.197 HAGENUK
1521.17¢ .13 3,6 uH 87 E2.140.198 HAGENUK
1521.187 L4 3.6 uH 97 E 2.140.189 HAGENUK
1116.312  L15 2,2mH Nr. 2500-44 AMPHENOL
1116.312 L1i6 22 mH Nr. 2500-44 AMFPHENCL
1829.87¢ L17 100 UH & % Best.-Nr. 78108-51104-) SIEMENS
1521.012 L300 1,684MHzE523pH 97 F 2.140.168 HAGENUK
1521.012 L3017 1,6-4MHz523uH 97 E 2.140.168 HAGENUK
1821.012  L302 1,6-4MHz523uH 97 E 2.140.163 HAGENUK
1521063 L303 4-8 MHz, 97 E 2140172 HAGENUK
8-17 MHz 2 pH
1521.063 L304 4-8 MHz, 97 £ 2140172 HAGZNUK
8-17 MHz 2 uH
1621.063 L30% 4-8 MHz, 97 £ 2.140172 HAGENUK
8-17 MHz 2 uH
1621.063 L3066 4-8 MHz, 97 E2140.172 HAZENUK
8-17 MHz 2 uH
1521.063  L307 4-8MHz, 97 E 2140172 HAGEMNUK
8-17 MHz 2 uH
308 4-8 MHz, 87 £E2140.172 HAGENUK
8-17 MHz 2 uH
L3089 17-30 MHz 0,46 uH 97 E 2,140.187 HAGENUK
L3100 17-30MHz 0,46 uH 97 E 2.140.187 HAGENUK
L3171 17-30MHz 0,46 uH 37 E 2.140.187 HAGENUK
Integrated circuits:
1300.326  ICA CA3Z140E RCA
ICB CA 3140 E FCA
Transistors:
1425.137 T1 J 310 SILICONIX
1291.033 T2 BC 54558 THOMSEN
1291.033 73 BC 549 B THOMSEN
1291.033 74 BCB549E THOMSEN
1281.033 715 BC 5498 THOMSEN
1291.033 716 BC 5498 THOMSEN
1291.033 717 BC5498B THOMSEN
1291.033 78 BC 549 B THCMSEN
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Chapter 4-2
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ldert-No. Mark  Zlectr. value Identity Menufaciurer
Connectors:
Bul B-pins Best-Nr 318-80163  ODU KON,
Buz 5-oins dest-Nr. 316-83105 DD KON
Bu3 3-pins Best-Mr 316-8010% ODU <OM.
Su4 5-pins Best.-Nr. 3168-8C1053 ODU KOM.
Bujs 5-pirns Best-Nr. 376-50° 05 C2U KO,
Bu6 5-pins Best-Mro 316-80105 CoU .
Bu7 5-pins Best-Nr. 312-201C% ODU KON,
Bug B-Rins Sest-hNr. 318-2210%7  ODU KON,
Bug B-pins Best-Nr 316-80105  ODU KON,
Bull 5-pins Best-N- 216-8C102 QDU <OMN.
Buli b-pins Best.-Nr. 316-B0102 QDU KON
Bul2 UG HE AN 7181404 RADIALL
1189.735 Bu13 OILEB 14-F 105 BURNDY
St 3-pins Best-Nr. 312-701C5  ODU-Kzontakt
StZ 5-cins Sest.-Nr. 310-72105 ODU-Kontakt
St3 3-pins Bast-Nr. 310-7C108 ODU-Kontakr
Sté 5-pirs Best-Nr. Z10-70105  CTU-Kortaxt
Sth B-pins Best-Nr. 37070105 ODU-Konmake
Si6 5-pins Best.-Nr. 312-701C5  ODU-Kentakt
St7 5-cins Best-Nr. 310-70103 ODU-Xontak:
St8 B-cins Best-Nr. 310.72108 COU-Kontaks
St9 5-pins Bast.-Nr. 310-7210% COU-Kortact
St10 5-pins Best-Nr. 210-70105  COU-Kantakt
St11 3-pins Best-Nr. 310-70°05  CDU-Koniakt
St12  Spims Best.-Nr. 31 3-70105 ODU Kontak®
St13 R 114553 RADVALL
Supplement:
GL1 S 1-A 230 Best.MNr 083 X821 STEMENS
CAl S7 E 2.140202 AAGENUK
K300 1.8-4NHz 4-8MHz 97 E 2740153 E HAGENUK
and 2-17 MHz range
K301 1,54 MHz, 4-8 MHz 32 E 2142183 8 FAGZNUS
ard 8-17 MHz range
K302 1,6-4MHz, 4-8MHz 7 C 2.140.153 B AAGENUK

AMGTOD 328 32

end 8-17 MHz range
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FPa-tz I'sts MNo.

Part 4

87 532140150 B

ldent-No. Mark  Electr. valua identity Manufacturer
K303 1,6-4 MHz, 4-8 MHz 97 F 2.140.153 8 HAGENUK
and 8-17 MHz range
K304 1,6-4 MHz, 4-8 MHz 97 E 2.140.153 B HAGENUK
and 8-17 MHz range
K305 1,5-4MHz, 4-8MHz 97 E2.140.153 R HAGeHUK
and 8-17 MHz range
X306 1,864 MHz, 4-8MHz 97 E 2.140.153 B HAGENUK
and 8-17 MHz range
K307 1,6-4 MHz, 4-8 MHz 97 £ 2.140.153 B HAGENUK
and 8-17 MHz range
K308 1,84 MHz, 4-8 MHz 97 £2.140.1533 3 HAGENUK
and 8-17 MHz range
K309 17-30 MHz range 97 £ 2140152 HAGENUK
K310 17-30 MHz rangs 97 £ 2140152 HACENUK
K311 17-30 MHz range 87 E 2.140.152 HAGZNUK
Relays:
RelA DR-13V SDS-ELEKTRO
RelB DR-15V SDS-ELEKTRO
RelC DR-15V SOCS-ELEKTRO
Re'D DR-15V SDS-ELE<TRO
RelE OR-13V SOS-Z_EXTRO
RelF DRV SDS-ELcKTRO
RelG DR-5V =25-ELEKTRO
RelH DR-15V SES-ELEKTRO
Relt  DR-15V SDS-EL=XTRO
Rel.) DR-13V SDS-ZLEKTRO
RelK DR-15V SAS-ELEXTRO
RellL DR-15V SOS-ELEKTRO
ReiM DR-16V SUS-ELZXTRO
RelN DR-15V SDS-ZLE<TRO
RelQ OR-15V SDE-cLEKTRO
RelP DR-15V SOS-ELEKTRO
RelQ DR-15V SUS-ELEKTRO
Transformers:
Tr1 97 £2140.1%6 HAGENUK
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Part 4
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Chapter 4-2

Parts lists Na,
97 Sa kE 2135.205

Idert-No. Mark  Electr. velue ldantity Marufacturer
Capacitors:
1423.304 C1 10 uF/26 v 222122 80008 VALVO
1434.822 C 0,1V uF10 %/B3YV MKS?2 WINMA,
1423.304 C3 10 uF/23V 222 122 80008 VALV
1078 585 Ca 0,022 p~40V 0,022/2/40 Z0PJ VALVO
1400.268 Ck 0,22 uF/63 Vv MiXS 2 VVINA
1423.304 C8 10 pF25 v 2222122 20008 VALYO
1404.822 C7 0.1 uFA10 %/863 V. MKS 2 WA
1078.585 C8 0,022 uH/40v 0.022/2/40 ECPU VALYO
1479.644 Co 1 REBOY MKS 2 WINAA
Diodes:
0745 677 Ch TN 4148
0745 677 D2 TN 4145
0745.677 D3 TN4148
Resistor:
1521 24" R1 180K 0,1 % 1/8W  DIN 440861
1047 345 R2 3.3K1 % 1/8WW DN 44081
1047 345 R3 3.3K1 % 1/8W DIN 44081
1621.241 R 180K 0,1 9%1/8W  DIN 424081
1047.345 R5 3,3K1T % 1/8W DIN 44061
1047.345 R6 33K 1% 1/8W DIN 244761
0542 945 RS IM 5 5 1/8 W N 44052

A9 5.6 25°C/12% % Best-Nr. 2322682 VALVO
0828 708 Ri0 105 % 1/8W DIN 44052
0542 846 R11 IM B % 1/8VV DIN 44052

R12 HK/M %4025 %L AL2410 MEGATARON
0179.701 R13 T0K5 % 1/8 W CIN 44052
2766.190 R14 100K/5 % 1/8 W DIN 44052
0767.130 R15 100K/ %/0207 D'NM 44052
9179.701 R16 T0K/5B %/0207 DIN 44052
0547 246 J18 IM & % 1/8WW DiN 440572
1521.241 ~R19 180K 0,1 % 1/8 W DIN 440861
0767.190 R20 100K/5S %/0207 DIN 44052
0787190 R27 100K/5 %/0207 DIN 44052
0787.190 R22 1005 %/0207 DIN 447057
0179.701 R23 10K/B %/0207 CIN 440562
0242 .806 R24 380K/5 %/0207 DIN 44057

SGAGROD 0592
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Part 4
Fzrts iis*s “o.
-Preselector- Automatic/Manual 897 53 £ 2.165 205
ldent-No. Mark Elsctr. value Identity NMarnufacturer

Integrated circuits:

1427172 ICA LM 224
1177265 ICB CA 741 CE 304
1630180  ICC ICL 7685 BCPA NTERSIL

Transistors;

1175.351 T1 BD 675 SIEMENS
1175378 T2 BD 678 SHENMENG
1175.351 T3 BD B75 S EMENS
1175.378 T4 BO 876 SIEMENS
1291.033 5 BO 548 B
Connectors:

BuA B-pns gest-Nr. 318-80105
1365.678 STA 11-pins 2.5 MSF 1 LUMEERG
1295.667 STB RTM 12MB30 EURKL N

Supplements:

1095.668 RelA RG-18V 525

1186.574 RelB RH-5BV NAT ONAL

1118.226  GL1  BR0O C8C0 5ES COSEM
M 4.81 Best-Nr.2233R0126 FaJoHABER

1.74 HATRCD 9060 57
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Part 4
-Preselector-
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Voltage comparision principle
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see circuit diagram - MOTOR CONTROL 97 Sa F 2.1 55205
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Motor Control PCB - 97 £ 2.155.205
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-Preselector- Motor Control

Chapter 4-2

Far-s lists No.
97 Sa 2.155.20%

ldent-No. Mark Electr. value ldentity Manutfacturer
Capacitors:
1423304 1 10 uF/25 YV 222 122 80006 VALYO
1404.822 C2 0,1 uF/10 %/B3V  MKS 2 WINMA
1423.304 (3 10 uF/25V 222 122 30006 YALVO
1078.685 C4 0,022 uF/40 V 0,022/2/40 EDFU VALVO
1400.568 CH 0,22 uF/63 v MKS 2 WWIRA
1423.304 C6 10 uF/25 Vv 2222 122 900086 VALVO
1404.822 C7 0,1 uF/10 %/B3V  MKS 2 WINMA
1078.585 c8 0,022 uF/40 VvV 0,022/2/40 EDPU VALVO
1479.644 (9 1 uF/B0 Y MKS 2 WINMA
Diodes:
0745.677 D1 TN 4148
Q745677 D2 TN 4148
0745677 D3 1N 4148
Resistor:
16521.241 R1 180K 0,1 % 1/8W DIN 44061
1047 .345H R2 3.3K19%1/8W DIN 44061
1047.345 R3 33K1%1/8W DIN 44061
1521 .241 R4 180K 0,1 % 1/8W DIN 44061
1047.345 RD 33K1%1/8W DIN 44061
1047.345 R6 33K1%1/8W DIN 44061
0542.946 R8 M5B % 1/8W DIN 44052

RS9 5,6 25°C/25 % Best-Nr. 2322662 VALVO
0626708 R10 105 %/1/8W DIN 44052
0542.946  R11 MBS %/1/8W DIN 44052

R12 5K/5 %/+£0,25 %L AL24710 MECGATRON
0179.701 R13 10 K/ %/1/8 W DIN 44052
0766.130 R14 100 K/5 %/1/8 W DiIN 44052
0767.180 R15 100 K/5 %/0207 DINM 44062
0179.701 Rie 10 K/5 %/0207 DIN 44052
0642.946 R18 M5 %/1/8W DIN 44052
1521.241 R19 180 K/0,1 %/1/8 W DIN 44061
0767.120 R20 100 K/5 %/0207 DIN 44052
0767.130 R21 100 K/5 %/0207 DIN 44052
0767.130 R22 100 K/5 %/0207 DIN 44052
0179.701 R23 10 K/5 %/0207 DIN 44052
0542.806 R24 390 K/% %/02207  DIN 44052

HAG/ROD 0160902
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RX 1001 M/ RX 5001
Part 4
Parts lists No.
97 Sa 2.155.205

Ident-No. Mark  Electr. value ldentity Manufacturer
Integrated circuits:
1427172  |[CA LM 224
1177.265 ICB CA 741 CE RCA
1630.180 ICC ICL 7665 BCPA INTERSIL
Transistors:
1175.351 1 BD 675 SIEMENS
1179378 T2 BD 676 SIEMENS
1175.351 13 BD 675 SIEMENS
1175378 T4 BD 676 SIEMENS
1291.033 715 BD 543 B
Connectors:
BuA 5-pins Best-Nr. 316-80105
1355678 STA 11-pins 2,5 MSF 11 LUMBERG
1295.667 STB RTM 12MB30 BURKLIN
Supplements:
1095.668 Rel.A RG-18V SDS
1186.574 Rel.B RH-BV NATIONAL
1118.226  GL1 B8Q C800 SES COSEM
M 4.81 Best-Nr.2233R0126 FAULHABER
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