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1. Specifications

Frequency range
in 5 sub-ranges

Scale calibration
in the 1st range
in the 5th range

Self-checking

Antenna socket

Input impedance

Modes of operation

Sensitivity

30 to 180 MHz
30 to 42.5/61/87.5/126{180 MHz

approx. linear
approx. 70kHz per 1 mm of scale length
approx. 150 kHz per 1 mm of scale length

in all ranges by harmonics of the
crystal-controlled standardizing oscillator
(21.4 MHz +0.01%)

unbalanced,
R&S connector Dezifix B

approx. 60 @

FM less de-emphasis (FM LESS DE)
FM with de-emphasis (FM WITH DE)
AM WITH AVC

AM LESS AVC

The following input voltages are required for a signal-to-noise ratio of 10 dB between
the modulated and the unmodulated carrier:

AM narrow-band operation (modulation 30%, IF bandwidth 40 kHz)

Ranges 1 to 4
Range 5

less than 2.5uV
less than 5 uV

FM less DE, narrow-band operation (frequency deviation 10 kHz, IF bandwidih 40 kHz)

Ranges 1 to 4
Range 5

less than 2uV
less than 3uV

FM with DE, wide-band operation {frequency deviation 40 kHz, IF bandwidth 200 kHz)

Ranges T to 4
Range 5

image frequency rejection

Ranges 1 to 4
Range 5

IF rejection

Intermediate frequency

Narrow-band operation
Wide-band operation

IF bandwidth

Narrow-band operation
Wide-band operation

AF bandwidth

Narrow-band operation
Wide-band operation

less than 2uV
less than 4uV

better than 80 dB
betier than 40 dB

better than 100 dB

21.4 and 3.4 MHz
21.4 MHz

40 kHz
200 kHz

0.3 to 3 kHz
0.03 to 15kHz
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IF output |

IF oufput I

AF outputs
Output for oscilloscope

Headphone output

Power output

Built-in loudspeaker

Input voltage indication

With AVC

Less AVC

Tuning indication

2nd local oscillator _ .
Used as frequency standardizing oscillator
Used as oscillator for A1 operation . .

Power supply

Valves, etc.

Dimensions

Weight

Accessories supplied

34

13-mm socket, 21.4 MHz or 3.4 MHz,
depending upon IF bandwidth,
approx. 100 mY into 60 Q

13-mm socket, 21.4 MHz or 3.4 MHz,
depending upon |F bandwidih,
approx. 100 mV into 60 Q,
overdriving capacity better than
that of IF output |

13-mm socket;
upper frequency limit 100 kHz

50 mW into 2000 Q
80V/2W

0.5 W; can be switched off
by meter

logarithmic scale

(for absolute measurements the calibration
must be made with a separate standardizing
oscillator)

linear scale with relative values

by metfer

21.4 MHz £0.01%, crystal-controlled
21.4 MHz (wide-band operation)
3.4 MHz (narrow-band operation)

115/125/220/235V +£10%
47 to 63 Hz (110 VA)

1 valve ECB80 1 valve EL 41
T valve EC 81 2 valves EZ 80
1 valve ECCB81 1 valve PCF 80
1T valve EF 40 2 valves PL 81

8 valves EF 42

1 reference tube 85 A2

1 festoon lamp 6.3 V/0.3 A

2 fuses 1 A; MT CDIN 41571
(for 220 and 235V)

1 fuse 0.16 A; M 0.16 C DIN 41571

540 x 233 x 378 mm
(R&S Standard Cabinet 56)
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2. Uses

The Type ESM 180 is a versatile superheterodyne receiver for the frequency range
30 to 180 MHz and is preferably suited for radic monitoring and radio interference

control. It enables the following signals to be received:

(a) Keyed continuous waves (CW). The keyed carrier is made audible by switching on

the built-in auxiliary oscillator and by tuning the RF section for the desired pitch.

(b) Keyed modulated waves (MCW} or AM sound-modulated waves. Here it is
possible to select either an IF bandwidth of 40 kHz with an AF band of 0.3 to
3kHz or an IF bandwidih of 200 kHz with an AF bandwidth of 0.03 to 15 kHz.

(c} FM sound-modulated waves. IF bandwidth and AF band can be selected as in
AM reception. At an IF bandwidth of 40 kHz, the ratio detector can handle a
frequency deviation of about 18kHz and at an IF bandwidth of 200kHz «
frequency deviation of 75 kHz.

(d) Pulse-modulated waves or intetrfering frequencies. From the frequency spectrum
of an interfering pulse, the receiver cuts out a portion corresponding to the IF
bandwidih and, for evaluation, applies the pulses resulting after demodulation to
an oscilloscope. IF output 1, which after the 4th IF stage supplies approx. 100 mV
infto 60 Q via a built-in cathode follower, permits, for example, an oscilloscope
to be connected. IF output Il derives its voltage from the cathode resistor of the
3rd IF stage; it supplies a voltage of approx. 10 mV into 60 Q but makes increased
overdriving possible and is specially suited for connection of a Radio Interference
Indicator Type EZS.

With this receiver it is also possible to carry out direct, relatively accurate frequency
measurements, since the individval frequency scales can be checked and corrected
on all multiples of 21.4 MHz with an accuracy of *£0.01% using the built-in crystal
oscillator. For considerably more accurate remote frequency measurements this sensi-
tive receiver can be used as an auxiliary unit, In this case, the incoming frequency
and the output of a frequency synthesizer are heterodyned within the receiver. This
receiver can advantageously be used for voltage indication when it is intended
to measure a small voltage from a VHF signal generator by comparison with an
accurately-known VHF voltage. A relatively accurate comparison voltage can be

obtained, for example, from the following combination of instruments: Power Signal
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Generator Type SMLM, BN 4105, 30 to 300 MHz, up to 3V across 60 Q; UHF Volt-
meter Type URU, BN 1980, with insertion Unit BN 10804/60, 0.1 to 30V, accuracy
better than 3% up to 300 MHz; VHF Standard Attenuator Type DPR, BN 18042/60,
0 to 300 MHz, 0 to 100dB, accuracy better than +0.2 dB. With this VHF reference
voltage source and a suitable anfenna, this receiver can also be used for measuring

field intensity.

3. Preparation for Use

3.1 Adapting to the Local AC Supply, Voltuge

The receiver leaves the factory adjusted for operation from 220V AC. To adapt it to
115V, 125V or 235V, first loosen the screws at the left and right edges of the front
panel and remove the chassis from its cabinet. Next, put the liitle brass rod into the
proper pair of contact clips on the tapping panel. Af 115V or 125V, the 1-A fuses
(M1 CDIN 41571) accessible from the front panel must be replaced by 2-A fuses
(M 2 D DIN 41577).

3.2 Setting the Mechanical Zero on the Meters

With the receiver switched off, the pointers of the meters should be af their mechani-
cal zero. On the meter beside the frequency scale, this is the zero mark of the two
scales; the mechanical zero of the other meter is af mid-scale. Zeroing is possible

by means of the slotted screws recessed in the cases of the meters.

3.3 Switching on

Switch the receiver on by turning the selector switch from OFF to one of its four
positions FM LESS DE, FM WITH DE, etc. The lamp illuminating the frequency scale
is also the AC supply voltage indicator.

The set is ready for operation about one minute after switching on. To retain the
accuracy of the calibration, it is, however, advisable to allow a warm-up period of

about half an hour. The final temperature is reached after about three hours.

3.4 Connections

AC Supply: For connection to the AC supply a power cord with appliance plug und
earthing-confact fype plug (R&S Stock No. LK 333) is supplied with the set. The
connector is provided at the lower right-hand corner of the front panel.
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Antenna: Connect the antenna to the upper left-hand corner of the front panel, using

a coaxial 60-Q cable with an R&S connector Dezifix B.

Headset or Loudspeaker: One or two headsets with an impedance of 2000 Q or
higher can be connecied fo the sockets marked PHONES. The associated sockets are
arranged one above the other. In each case, the two upper sockets are floating and
carry no direct current whereas the lower ones connect to the cabinet. This holds
also for the three sockets “80 V/2 W" provided for connection of an external loud-

speaker with an impedance of 3500 @ or higher.

Front View of the VHF Monitoring Receiver Type ESM 180 *)

Earthing: Where the set is not earthed via the power cord this can be done by

connecting a separate line to the knurled terminal in the lower left-hand corner.

IF Output I: Either plug FMS 90100 is suitable for this socket at the left-hand side of
the front panel. This output supplies a voltage of about 100 mV into 60 Q. The fre-
quency depends upon the selected IF bandwidth and is 21.4 MHz at an IF bandwidth
of 200 kHz or 3.4 MHz at an IF bandwidth of 40 kHz.

IF Output ll: Concerning location, suitable plug and frequency, the details given for
IF output | held also for this output. It supplies only 10 mV into 60 Q@ but makes in-
creased overdriving possible (approx. 40 dB). Therefore, this output is specially suited
for connection of o Radio Interference Indicator Type EZS.

*) The above photograph does not fully correspond with the set described here. The latter is
additionally equipped with IF output 1i located below IF output 1 which is shown above and is
at the left-hand side of the front panel.
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Oscilloscope Output: This output {af the lower right-hand side of the front panel)
provides the demodulated IF with frequencies of about 30 Mz to about 100 kHz at a
selected IF bandwidth of 200 kHz. The input impedance is approx. 200 Q in series
with 4 uF. With regard to the lower limit frequency (30 Hz) the input impedance of
the oscilloscope should be at least 1.5kQ. Adjust the voltige at this output with the
confrol “VHF” since here the control “IF” would be ineffective. Select the mode of
operafion AM LESS AVC.

4. Operation

4.1 Tuning

First select the frequency band by means of the wing knob below the frequency
dial and then adjust for the desired receiving frequency, using the crank type knob
TUNING. The mask, which rotates with the frequency-band switch and bears the
inscription of the lower and upper frequency limit of each band, brings info view
only the scale of the band adjusted for. The procedure for correcting the calibration
of the scale is set forth under 5.6.

The right-hand meter is used for accurate tuning in FM reception, whereas the left-
hand meter is used for funing in AM reception. In FM operation the receiver is in
tune when the pointer deflects to the left or right of its mid-position when the tuning
adjustment is slightly varied. Tune for maximum deflection when receiving amplitude-

modulated waves.

4.2 Selecting the Mode of Operation

The adjustment of the bar type knobs for the 2ND OSCILLATOR, for the modes of
operation FM LESS DE, FM WITH DE, AM WITH AVC or AM LESS AVC and for the
IF bandwidth 40 kHz or 200 kHz depends on the type of modulation of the transmitter

to be received and on the IF bandwidth which the receiver should have in this case.

42.1 Operation FM LESS DE

This type of operation is selected for the reception of frequency-modulated trans-
missions. Here the receiver does not eliminate the pre-emphasis of a transmitter. The
2ND OSCILLATOR knob should be in the OFF position.
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IF bandwidth. Select an IF bandwidth of 40 kHz when receiving an FM signal with a peak
deviation of up to 15 kHz if a narrow AF bandwidth of “0.3 fo 3 kHz" is desired. However,
select the IF bandwidth of 200 kHz if the receiver is to handle a peak deviation of up
to 75 kHz and the need is for an AF bandwidth of “0.03 to 15 kHz".

Gain control. In this mode of operation, the input valve of the RF section and
two valves of the IF section operate with automatic gain control. The gain control

marked “VHF" is then inoperative.

Voltage indication. The voliage appearing af the anfenna input is indicated by the
left-hand meter. Refer to the scale graduated from 0 to 105 kY. The reading depends
on the somewhat frequency-sensitive amplification of the RF section and also slightly
on the AC supply voltage. To measure the voltage accurately, compare it with a

precisely known reference voltage.

AF control. The desired output voltage, i.e. the volume, is obtained by turning the
knob marked AF. The built-in loudspeaker is switched on when this knob is pulled out.

4,22 Operation FM WITH DE

This mode of operation is selected for reception of frequency-modulated trans
missions with the standard pre-emphasis of 50 usec. The receiver then operates with

a corresponding de-emphasis. In all other respects refer to section 4.2.1.

423 Operation AM WITH AVC

This operation serves to receive MCW or sound-modulated waves. For IF and AF

bandwidths, gain control, voltage indication and AF control refer o section 421,

4.2.4 Operation AM LESS AVC

This mode of operation is likewise intended for the reception of MCW or sound-mod-
ulated waves, however, it is especially suited fo receive keyed continuous waves or
interfering frequencies that are to be studied on an oscilloscope. For the receptian
of keyed continuous waves turn the 2ND OSCILLATCR knob to ON. The control mark-
ed VHF permits the gain to be varied. The gain should be so adjusted that the pointer
of the left-hand meter does not go off-scale. A further increase of the gain would lead
to overdriving. In this mode of operation, the linear meter scale, withcut voltage cali-

bration, serves to indicate the voltage.

When monitoring the signals with the built-in loudspeaker, advance the AF control

only to the point where there is no acoustic feedback.
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5. Description (see block diagram and circuit diagram)

5.1 Radio-frequency Section

Essentially, the RF section comprises an input band-pass filter; o balanced four-gang
capacitor; four coil turrets arranged one after the other on one shaft and containing
five range coils each; o low-noise input valve, R81, an earthed-grid connection; an
amplifier valve, R82; a mixer valve, R33; an oscillajor valve, R&4; and the primary
circuit of the first IF band-pass filter.

The input band-pass filter suppresses all frequencies below and above the receiving
range and hence prevents ambiguities. The signal passes from this filter via a coupling
coil to the first resonant circuit and from there via another coupling coil to the
cathode of valve R&1. For radio frequencies, the grid of this valve is taken to earth
through two low-inductance capacitors; thus it is possible to include this valve in the
automatic volume control circuit. The delayed automatic volume control, which is
operative in the modes of operation FM LESS DE, FM WITH DE and AM WITH AVC,
prevents overdriving of the subsequent stages with high input voltages while optimum

sensitivity is achieved with low input voltages.

The second tuned circuit is arranged symmetrically between R81 and R62 via capaci-
tances. The same holds for the third tuned circuit between R&2 and the mixer R3.
Tracking at three frequencies exists between the oscillator tank circuit, whose frequency
is higher by the intermediate frequency (21.4 MHz) than the receiving frequency, and
the other funed circuits of the radio-frequency section. Each of the 4 x5 tuned-circuit
coils is provided with a frimmer for capacitance adjustment. The trimmers are located
in the coil turrets under the associated inductor. The scale of the four-gang capacitor is
calibrated in receiving frequencies. A mask coupled to the shaft of the coil turret en-

sures that only the scale of the receiving range adjusted for is visible.

The crystal-conirolled standardizing oscillator R&11 oscillates at o fundamental
frequency of 21.4MHz 2001% and produces so many harmonics of sufficient
amplifude that the colibration of the frequency scale, which is subdivided into
5 separate ranges, can be checked in steps of 21.4 MHz and, if necessary, corrected
by means of the trimmer C56 - controlled by a knob at the right of the frequency
scale — of the oscillator R84, The standardizing oscillator is put into operation by
applying its anode voltage with the aid of switch $7, which is marked 2ND OSCILLA-
TOR on the front panel. The bandwidth selector should be at 200 kHz as it is only
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in this position that the 2nd oscillator will deliver the frequency of 21.4 MHz.
If button §2, located to the left of the frequency dial, is now depressed, the frequency
spectrum passes via cable K5 and the small capacitance €23 - C22 to the second
tuned circuit of the RF section. At the same time, the output voltage of the stand-
ardizing oscillator is applied to the grid of the IF valve R38 through cable K4 and
thus mixed with the intermediate frequency of 21.4 MHz. Frequency calibration is
achieved by adjusting the trimmer C56 for zero beat.

5.2 Intermediate-frequency Section

The input of the IF section consists of four filter circuits, the first of which is included
in the RF section. The connection is made through cable K3. Valves R85, R&6, R&7
and R68 are IF amplifiers. After the first IF valve, R85, it is possible fo select d
bandwidith of 200kHz or 40kHz. At a bandwidth of 200kHz, the intermediate
frequency is 21.4 MHz, while at o bandwidth of 40 kHz it is 3.4 MHz, A separate
set of IF circuits is provided for each of the intermediate frequencies. The upper
IF circuits shown in the circuit diagram are associated with the intermediate frequency
of 21.4 MHz, whereas the lower ones are associated with the intermediate frequency
of 3.4 MHz. In order to produce the intermediate frequency of 3.4MHz, the first
IF valve, R85, with the crystal Q1 functions as a self-oscillating mixer. The crystal
oscillates at 18 MHz £0.01%, an intermediate frequency of 21.4-18 = 3.4 MHz thus
being obtained.

To produce the negative voltage for the automatic volume control, the IF output of
R&8 is rectified by the crystal diode GI2. The IF valves R86 and R&7 as well as the first
radio-frequency valve R&1 are included in the AVC circuit. However, this is frue only
for the three modes of operation FM LESS DE, FM WITH DE and AM WITH AVC.
In the fourth operation, AM LESS AVC, the control loop is taken to chassis via switch
$5IR. On the other hand, it is here possible to adjust the RF and IF amplification
by means of the control R70 permitting the cothode voltage of R52 and Rd6 to be

varied.

The AVC voltage produced by the erystal diode GI2 is also used to indicate the
voltage at the receiver input, on the moving-coil meter J1. This holds for the modes
of operation FM LESS DE, FM WITH DE and AM WITH AVC. Here the meter covers
a range of indication from 5 to 100,000 uV. A position bias fed into the crystal-diode
circuit through R118 ensures that a control voltuge and reading are obtained only
when the voliage ot the receiver input exceeds about 3 V. With lower voltages the
receiver operates at its maximum sensitivity. In operating AM LESS AVC, the meter
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covers a range of indication of about 1:10. The reading has then no direct relation

to the input voltage and serves principally for comparison measurements.

The demodulation of amplitude-modulated signals for sound and MCW transmissions
is achieved by the crystal diode GIT0 located in the anode circuit of valve R&8. The
AF signal leaves the IF section via a choke and passes through K7 —S5IF fo the
volume control R75 and from there via Ci58 to the input of the AF amplifier
R614 - R315.

When receiving the signals of a transmitter operating on keyed continuous waves
it is advisable to vse an IF bandwidth of 40 kHz, that is to say, an intermediate
frequency of 3.4 MHz. To make the signals audible, the right-hand friode section of
valve Ro11 operates as a Hartley oscillator ot a frequency of 3.4 MHz. Through
cable K4, this frequency is applied to the grid of the IF valve R&8 and the difference
frequency, or beat note, thus resulting is passed on to the AF amplifier for monitoring,
just as in AM reception. The desired beat note can be obtained by slightly varying
the RF funing adjustment on the scale of C10.

The crystal diode GI10 used for demodulaiion also serves to rectify interference
voltages that are to be studied on an oscilloscope. To this end, the IF amplifier is
operated at a bandwidth of 200 kHz. To obtain a wide frequency spectrum, the
AF signal supplied to the output OSCILLOSCOPE is not passed through the AF ampli-
fier but through the cathode follower R&10 specially provided for this purpose.
The capacitor C157 isolates the output from direct current. The output impedance
is approximately 200 Q, the upper frequency limit lies in the vicinity of 100 kHz.
Since for many measurements it is necessary to evaluate the [F voltage, two IF out-
puts are provided: For IF output | the voltage is supplied after the 4th IF stage R&8
via C113 to the iriode system of R8%9 where it is amplified and decoupled via
C150 ~ K24. This output delivers approx. 100 mV into 60 Q, but its overdriving capacity
is insufficient for special measurements. For this reason, IF output Il has been provided.
The voltage for this output is derived from the cathode resistor R40 of the 3rd IF
valve R&7 and decoupled via the attenuator R124-R125, Approx. 10 mV into 40 Q
is available which is sufficient for the Radio Interference Indicator Type EZS.

In FM reception the pentode section of valve R69 operates as an amplitude limiter.
Two separate ratio detectors have been provided for the two IF bandwidths. The
ratio detector with the crystal diodes Gl4 — Gi5 is operative at a bandwidth of 200 kHz,
while the one using Glé - GI7 is operative af a bandwidth of 40 kHz. The AF signal
is applied to the bandwidth selector S3IR through cable K21 +K8 or K214K9, passes
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subsequently fo the volume control R75 through K10 --S5IF and from there to the
AF amplifier. The AF lines K214+K8 and K21+K9 also carry the rectified current
which causes the moving-coil meter J2 to indicate the off-tune condition. The meter
covers a range of =100kHz ot o bandwidth of 200 kHz and a range of +20kHz
at a bandwidth of 40 kHz. Correct tuning to the centre frequency of the carrier is
indicated by a pointer deflection to the left or right of its mid-position if the tuning

control is slightly varied.

5.3 Avudio-frequency Section

The auvdio-frequency section comprises the pre-umplifier R614 and the power amplifier
R&15 which has an output of 2W. The volume control R75 with a subsequent
RC network R77 - C159 used to eliminate the transmitter pre-emphasis (50 usec) in
FM reception has been inserted at the input of the AF section. This de-emphasis
network is operative only in FM WITH DE.

When the IF bandwidth is switched from 200 kHz to 40 kHz the AF bandwidth is
narrowed down in the AF section by the inserfion of additional frequency-sensitive
degenerative elements. With an IF bandwidth of 200 kHz, the AF bandwidih is 0.03
to 15 kHz, and with an IF bandwidth of 40 kHz, the AF bandwidth is 0.3 to 3 kHz.

The output transformer Tr1 has three electrically isclated secondary windings: one
for an external loudspeaker having an impedance of about 3.5kQ (sockets marked
“80 V/2 W"); one for two headphones having an impedance of about 4 kQ (sockets
marked PHONES); another for the builf-in 0.5-W loudspeaker L1 which can be furned
on by the panel switch S4. S4 is combined with the volume control R75. The loud-
speaker L] can be switched into circuit by pulling out the control knob of R75.

5.4 Power Supply

The primary circuit of the power supply is designed for operation from an AC supply
voltage of 115V, 125V, 220V or 235V and protected by the two fuses Sil and Si2.
The on-off switch $6 is mechanically coupled to S5 which selects the type of operation.
In the OFF position of the switch 85, $6 is open. Filtering prevents RF interference

from entering the power leads.

The secondary circuit of the power supply incorporates the two rectifier valves R616
and R617 placed in parallel to produce the anode voliage, and the valves R518,
R&19, R&20 and R&21 used for stabilization. This voltage regulator circuit, which

keeps the anode voltage constant regardless of AC supply fluctuations and changes
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in the anode current, operates as follows: the regulator valves R318 and R619, power
pentodes of low anode resistance, are in series with the load and thus pass the total

anode current.

With the AC supply voltage rising, the screen-grid voltage of the regulator control
amplifier valve R&20 becomes more positive, its anode current and the voltage drop
across the anode resistor R92 increase, the grid voltage of the series regulator valves
R618 —R&619 becomes more negative and their anode resistance increase to the
extent that the voltage across the load drops to the original value. The reference
fube R821 serves fo maintain a certain reference voltage at the grid of control valve
R620. The anode voltage of the receiver changes by less than 1% with AC supply
fluctuations between 200V and 240 V.

For example, if the voltage across the load drops due to a higher current through
the load, then the voltage fapped af the voltage divider resistor R96 likewise drops,
the grid bias of R&20 thus becomes more negative, the voltage drop across the
anode load resistor R92 decreases, the grid bias of the series regulator valves
R&18 —R619 becomes less negative and hence their anode resistances decrease to
the extent that the voltage across the load increases to the original value. The
pofentiometer R?6 serves to adjust the anode voltage to 220 V.

The 160-mA fine-wire fuse Si3 is inserted in the anode lead to protect the power supply.
A particular advantage of this kind of voltage-regulator circuit is a noteworthy
decrease in the AC hum. The hum present at the load end passes through the
RC network R95- R96—C204 to the grid of valve R620 where it is amplified, shifted
in phase by 180° and applied fo the grid of the series regulator valves R818 - R&19.

5.5 Interior and Exterior Construction

The RF section, the standardizing oscillator with R811, the IF section, the AF section
and the power supply are self-contained assemblies mounted in such @ manner as
to be readily replaceable after a few screws have been loosened and a few connec-

tions interrupted.

All the controls and swiiches of the receiver as well as the terminals for the antenna,
headphones, loudspeaker and power cord are on the front panel. From the upper
left-hand corner to the right there are R&S connector for the antenna load-in
(60 ), the button S2 (CALIBRATION), the five-section frequency dial, the trimmer C56
(CALIBRATION]) of the oscillator R&4, the meter J1 for direct reading of the input

voltage, the discriminator meter J2 for tuning indication in FM reception, and the
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0.5W loudspeaker Lt1 which is behind the perforated section of the front panel. The
wing knob of the frequency-band switch is below the frequency scale, the gain
conirol R70 is below J1, and the volume control R75 combined with $4 for switching
the built-in loudspeaker Lt1 on and off is below J2. The coaxial 13-mm sockets for
the two IF outputs are on the left-hand side of the front panel, near the centre.

From the lower left-hand corner to the right, there are the knurled terminal for con-
nection of the earth wire, the switch S7 of the 2ND OSCILLATOR with the positions
OFF and ON (CALIBRATION), the crank-type knob TUNING of the frequency dial,
the power and selector switch S5 with the positions OFF, FM LESS DE, FM WITH
DE, AM WITH AVC and AM LESS AVC, the terminal panel with nine jocks for two
headphones and one loudspeaker (80 V/2 W), the coaxial 13-mm socket for connection
of an oscilloscope and the bandwidth selector S3 which is above the OSCILLOSCOPE
sacket and has the positions 40 kHz and 200 kHz. Located on the right-hand side of
the front panel are the connector for the AC supply lead and the two AC supply fuses
Si1 and Si2.

5.6 Frequency Calibration, Replacement of Valves and Scale Lamp

The spectrum of harmonics — multiples of 21.4 MHz £0.01% - of the standardizing
oscillator permits the frequency scale to be checked at the red calibration marks. To
this end, set 2ND OSCILLATOR to ON (CALIBRATION]), [F bandwidth selector to
200 kHz, selector switch to AM WITH AVC, turn on the loudspeaker by pulling out
the knob AF, advance the AF control and press the knob CALIBRATION to the left
of the frequency dial. If the calibration is correct a beat note will be heard in the
vicinity of each calibration mark, while zero beat will be obtained exactly at each
calibration mark. The calibrafion can be corrected using the knob CALIBRATION to
the right of the frequency dial.

All the valves are readily replaceable after removal of the set from its cabinet. How-
ever, it is advisable to check and, if necessary, to correct the scale calibration after
replacement of the oscillator valve Ré4 {EC81). A small sheet-metal case is held by a
spring behind the plexiglass dial, between the RF-section and the mounting panel
parallel to the front panel. Turn this spring. The case with its handle can now be
swung out and removed by pulling upward. The scale lamp (festoon lamp R&S Stock
No. RL 163 S} is then readily accassible.
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6. Parts List

Ref.

No. Designation Ratings R&S Stock No.
C1 Capacitor, ceramic 102 pF CCH 68/102
c2 Capacitor, ceramic 152 pF CCH 48/152
C3 Capacitor, ceramic 5% pF CCH 68/51
C4 Capacifor, ceramic 152 pF CCH 68/152
C5 Trimmer, disc 2 to 10 pF CV 914
Cé Trimmer, disc 2 to 10 pF Cv 914
Cc7 Trimmer, disc 2 to 10 pF CV 914
c8 Trimmer, disc 2 to 10 pF CY 94
ce Trimmer, disc 2 to 10 pF CY 914
C10 Capacitor, variable 15072 -1.2
cn Cuapacitor, ceramic 1000 pF CCG 94/1000
C12 Capacitor, ceramic 220 pF CCG 91/220
Cl13 Capacitor, ceramic 220 pF CCG 91/220
C4 Trimmer, disc 2 to 10pF CV 914
C15 Trimmer, disc 2 to 10 pF Cv914
C16 Trimmer, disc 2 to 10 pF CVold
cw Trimmer, disc 2 o 10pF CV 914
(onF:] Trimmer, disc 2 to 10pF CV 914
cie Capacitor, ceramic 102 pF CCH 68/102
2 Capacitor, ceramic 82 pF CCH 68/82
c Capacitor, ceramic 82 pF CCH 68/82
c22 Capacitor, ceramic 0.5 pF CCG11/05
cA Capacitor, ceramic 2pF CCG 41/2
C24 Capacitor, ceramic 1000 pF CCG 9471000
Cc25 Capacitor, ceramic 1000 pF CCG 94/1000
C26 Capacitor, ceramic 82 pF CCH 68/82
C27 Trimmer, disc 2 to 10 pF CV 914
c28 Trimmer, disc 2to 10pF CyYy 914
cw Trimmer, disc 2 to 10 pF Cvol4
c30 Trimmer, disc 2 to 10 pF CV 914
C3i Trimmer, disc 2 to 10pF CV 914
Ccaz Capacitor, paper 100,000 pF/250 V CPK 58004 n 100
c33 Capacitor, ceramic 82 pF CCH 68/82
C34 Trimmer, disc 4 to 20 pF CV 924

Capacitor, ceramic 12 pF CCH 31112 parallel

C35 Capacitor, ceramic 1000 pF CCG 94/1000

C36 Capacitor, ceramic 1000 pF CCG 94/1000

Cc37 Capacitor, ceramic 2pF cCG 4172

cas Trimmer, disc 2 to 10pF CV 914

C 39 Trimmer, disc 2 to 10 pF CV 914

C 40 Trimmer, disc¢ 2 to 10pF CV 914

c4l Trimmer, disc 2 to 10pF CV 914

42 Trimmer, disc 2 to 10 pF CV 914
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Ref.

Designotion

Ratings

R &S Stock No.

48

No.

ca Copacitor, ceramic 100 pF CCH 87100

C44 Capacitor, ceramic 137 pF CCH 68/137

C45 Capacitor, ceramic 180 pF CCH 68180

C 44 Capacitor, ceramic 270 pF CCH 68/270

C 47 Capacitor, ceramic 200 pF CCH 68/200

C48 Capacitor, ceramic 100 pF CCH 68/100

C 49 Capacitor, ceramic 137 pF CCH ¢8/137

C50 Caopacitor, ceramic 180 pF CCH 68/180

C5l Capacitor, ceramic 270 pF CCH 68/270

Cc52 Capacitor, ceramic 200 pF CCH 68200

C54 Capacitor, ceramic 27 pF CCH 21/97

C55 Capacitor, ceramic 18 pF CCH 11/18

C3% Trimmer 1507 - 1.24.8

c57 Cuapacitor, feed-through 125 pF CFG 125/5

Cc58 Capacitor, feed-through 125 pF CFG 125

C59 Capaciior, feed-through,
caramic 500 pF CFS 500

C 60 Capaciter, feed-through 125 pF CFG 125

C 61 Capacitor, feed-through 125 pF CFG 125/5

Cé2 Capacitor, feed-through, 125 pF
ceramic 500 pF CFS 500

Cé3 Capacitor, feed-through, 500 pF CFS 500
ceramic

Cé4 Capacitor, feed-through 125 pF CFG125/5

Cé5 Capacitor, feed-through 125 pF CFG125

C 66 Capacitor, feed-through 125 pF CFG125/5

Cé7 Capacitor, feed-through 125 pF CFG 125

c70 Capacitor, ceramic 47 pF CCH31/47

c71 Capacitor, ceramic 36 pF CCH 31156

C73 Capacitor, ceramic 1000 pF CCG 94/1000

; ; 1 o0 11 pF CV72692p 12

A 15l B E S parate

Cc75 Capacitor, ceramic 6 pF CCG 41/6

C76 Trimmer, air 4 to 29 pF CV 8125
Capacitor, ceramic 8 pF CCG 41/8 paraliel

C77 Trimmer, air 4 to 29 pF CV 8125
Capacitor, ceramic 8 pF CCG 41/8 parallel

c78 Capaocitor, ceramic 15 pF CCH3115

c79 Cepacitor, paper 10,000 pF/250 ¥ CPK 58003 n 10

C8o Capacitor, ceramic 27 pF CCH 3127

c Trimmer, air 4 to 29 pF CV 8125
Capacitor, ceramic 8 pF CCG 41/8 parallel

caz Trimmer, air 4 to 29 pF CV 8125
Capacitor, ceramic 39 pF CCH 31/39 parallel

c83 Capacitor, paper 10,000 pF/250V CPK 10 060/250

C84 Trimmer, air 4 to 29 pF CV 8125
Capacitor, ceramic 6 pF CCG 41/6 parallel

85 Trimmer, air 4 to 29 pF CV 8125
Capacitor, ceramic 33 pF CCH 31/33 parallel
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Ref. No. Designation Ratings R&S Stock Ne.

cB8s Capacitor, ceramic 2pF CcCG a2

oF:74 Capacitor, paper 10,000 pF/250 V CPK 58003 n 10

C8s8 Capacitor, paper 16,000 pF/250 v CPK 58003 n 10

c8y Trimmer, air 4 to 29 pF CV 8125
Capacitor, ceramic 8 pF CCG 41/8 paraltel

Ccoo Trimmer, air 4 to 29 pF CV 8125
Capacifor, ceramic 39 pF CCH 31/39 parallel

ca Capacitor, paper 10,000 pF/250 V CPK 58003 n 10

C92 Trimmer, air 4 to 29 pF CV 8125
Capacitor, ceramic 6 pF CCG 41/6 parallel

Cc93 Trimmer, air 4 to 29 pF CV 8125
Caopacitor, ceramic 39 pF CCH 31439 parallel

C94 Capacitor, ceramic 18 pF CCH 3118

C95 Capacitor, paper 10,000 pF/250 ¥ CPK 58003 n 10

C96 Capacitor, paper 10,000 pF/250 vV CPK 58003 n 10

c97 Trimmer, air 4 to 29 pF CV 8125
Capacitor, ceramic 8 pF CCG 41/8 parallel

C98 Trimmer, air 4 to 29 pF CV 8125
Capaciter, ceramic 39pF CCH 31/39 parallel

C %9 Capacitor, paper 10,000 pF/280 V CPK 58003 n 10

C 100 Trimmer, air 4 to 29 pF CV 8125
Cuapeacitor, ceramic 6 pF CCG 4146 parallel

C10 Trimmer, air 4 to 29 pF CV 8125
Capacitor, ceramic 39 pF CCH 31/39 paraliel

€102 Capacitor, paper 10,000 pF/250 V CPK 58003n 10

C103 Capacitor, paper 10,000 pF/250 V CPK 58003n 10

C104 Trimmer, air 4 to 29 pF Cv 8125

c105 Trimmer, air 4 to 29 pF CY 8125
Capacitor, ceramic 27 pf CCH 31/27 paradllel

C 106 Capacitor, paper 10,000 pF/250 V CPK 58003 n 10

C107 Capacitor, ceramic 4 pF CCG 41/6

C1i108 Capacitor, paper 10,000 pF/250 V CPK 58003 n 10

C 109 Capacitor, ceramic 476 pF CCG 94/470

C110 Capacitor, ceramic 0.5 pF CCG11/0,5

C111 Capacitor, ceramic 27 pF CCH 31727

c1i2 Capacitor, ceramic 6 pF CCG 4146

C1i3 Capuacitor, ceramic 2 pF Cccc 412

C1i4 Capaciior, paper 10,000 pF/250 V CPK 58003 n 10

C1i5 Capacitor, MP 0.25 uF500 vV * CMR 0,25/500

C1é Capacitor, paper 10,000 pF/250 Vv CPK 58003 n 10

cnz Trimmer, air 4 fo 29 pF CV 8125
Capacitor, ceramic 15pF CCH 31/15 parallel

c118 Trimmer, air 4 to 29 pF CV 8125
Capacitor, ceramic 18 pF CCH 31/18 parallel

c19 Capacitor, ceramic 220 pF CCG91/220

c120 Capacitor, ceramic 220 pF CCG 91/220

ci2i Capacitor, electrolytic 10 uF70V CED 3/10/70

c122 Trimmer, air 4 to 29 pF Cv 8125
Capacitor, ceramic 3% pF CCH 31/39 parallel
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Ref. No. Designation Ratings R&S Stock No.
C123 Trimmer, air 4 to 29 pF Cv 8125

Copacitor, ceramic 3x 56 pF + 18 pF 3 x CCH 31/56+1 x

CCH 31/18 paralle!

Ci124 Capacitor, ceramic 220 pF CCG 91/220
C125 Capucffor, ceramic . 220 pF CCG 917220
Ci26 Capqc-ﬁ’OI‘, elecirolytic 10 WF/70V CED 3110/70
C127 Capacitor, feed-through,

ceramic 5000 pk/500 V CFR 1/5000/500
C128 Capacitor, feed-through,

ceramic 5000 pF/500 V CFR 1/5000/500
C129 Capacitor, feed-through,

ceramic 5000 pF/500 V CFR 1/5000/500
C130 Capacitor, feed-through,

ceramic 5000 pF/500 vV CFR 1750004500
c13 Capacitor, feed-through,

ceramic 5000 pF/500 V CFR 1/5000/500
C132 Capacitor, feed-through,

ceramic 5000 pF/500 v CFR 1750007500
C133 Capacitor, feed-through,

ceramic 5000 pF/500 v CFR 1/5000/500
C134 C itor, feed-through,

ceur%crﬁc e rove 5000 pF/500 v CFR 1/5000/500
C135 Capacitor, feed-through,

Coramic o 5000 pF/500 V CFR 1/5000/500
C136 Capacitor, feed-through,

caramic | ceeTrovg 5000 pF/500 V. CFR 1/5000/500
137 itor, feed-through,

Sapacitor, feed-throug 5000 pF/500 v CFR 1/5000/500
C138 itor, feed-through,

Copaditor, feed-throug 5000 pF/500 Y CFR 1/5000/500
Cl3? Capacitor, feed-through,

Coramie 1 reea-hrovg 5000 pF/500 V CFR 1/5000/500
€140 Capacitor, feed-through,

Coramie_ eec-rovg 5000 pF/500 V CER 1/5000/500
C14 Capacitor, feed-through,

Cormicor teec-throug 5000 pF/500 V CFR 1/5000/500

142 itor, feed-through,

¢ Capacilor, feed-throug 5000 pF/500 v CFR 1/5000/500
C143 itor, feed-through,

Capacitor, feed-throug 5000 pF/500 V CFR 1/5000/500
C144 itor, feed-through,

E:r%?nci]cf:or' secrrovg 160 pF CFR 2/100
C4s Capacitor, feed-through,

cer%mic 100 pF CFR 2/100
C146 itor, feed-through,

Capacitor, feed-throug 5000 pF/500 V CFR 1/5000/500
(SREYS Capacitor, feed-through,

cﬁr%mac J 100 pF CFR 2/100
C148 - :

Capacitor, feed-through, | 00 pRs00 v CFR 1/5000/500
C149 : g

S:rz?l::illor, feed-through, 5000 pF/300 V CER 1/5000/500
C150 2200 pF CCG 94/2200

Capacitor, ceramic
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pRﬁf Designation Retings R&S Stock MNo.

C 151 Cuapacitor, feed-through,

ceramic 5C00 pF/500 Y CFR 1/5000/500
C152 Capacitor, feed-through,

ceramic 5000 pF/500 vV CFR 1/5000/500
C153 Capacitor, feed-through,

ceramic 5C00 pF/500 V CFR 1/5000/500
C154 Capacitor, paper 10,000 pF/250 V CPK 58003n 10
C155 Capacitor, paper 100,000 pF/250 V CPK 58004 n 100
C156 Capacitor, fead-through,

ceramic S 100 pF CFR 2/100
C157 Capacitor, MP 4uF160V CMR 4/160/2D
C158 Capacitor, paper 10,000 pF/250 v CPK 58003 n 10
C 159 Capacitor, ceramic 12 pF CCH 3112
C 160 Capacitor, MP 0.5 uF/500 V CMR 0,5/500
C141 Capacitor, paper 22,000 pFr250 vV CPK 58003 n 22
C162 Capacitor, MP 1uF250 v CMR 1/250
C163 Capacitor, paper 47,000 pF/250 vV CPK 58003 n 47
C164 Capacitor, paper 2x 2200 pF/1000 V in series|  2x CPK7C003 n 2,2 in series
C165 Capacitor, ceramic 82 pF CCH 31/82
C166 Capacitor, MP 0.25 uF/500V CMR 0,25/500
Ci67 Capacitor, ceramic 10 pF CCH 31110
C 168 Capacitor, synth. foil 500 pF/500 V CKS 5007500
c9 Capacitor, MP 1 uF/250V CMR 17250
€180 Capacitor, synth, foil 1000 pF/500 V CKS 1000/500
c181 Capocitor, ceramic 3pF CCG11/3
C182 Capacitor, ceramic 8 pF CCG 41/8
C183 Capacitor, ceramic é pF CCG 4176
Cls4 Capacitor, ceramic 22 pF CCH 31/22
C185 Trimmer, air 4 to 29 pF CV B125
C186 Capacitor, ceramic 160 pF CCH 311100
c187 Capacitor, feed-through,

ceramic 2000 pF CFS 2000
C188 Capacitor, feed-through,

ceramic g 2000 pF CF5 2000
Cc189 Capacitor, feed-through,

cer'?::mic 2000 pF CFS 2000
C1%90 Capacitor, feed-through,

ceramic ¢ 2000 pF CFS 2000
C191 Capacitor, feed-through,

cerzmic 9 2000 pF CFS 2000
C192 Capacitor, feed-through,

cer};mic 2000 pF CF5 2000
C193 Capacitor, feed-through,

cer%mic 9 2000 pF CFS 2000
C194 Capaciter, feed-through,

cer%mic 9 2000 pF CFS 2000
C195 Capacitor, feed-through,

cech’:mic g 2000 pF CFS 2000
C196 Capacitor, ceramic 33 pF CCH 31/33
C197 Cepacitor, ceramic 33pF CCH 31/33
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Ref. No. Designation Ratings R&S Stock No.
C198 Capacitor, paper 100,000 pF/250 V CPK 58004 n 100
Ci99 Capacitor, ceramic 47 pF CCH 31447
o | copacitor, Mp M CMR 8-+8/350
C202 Capacitor, MP 1 kF/500 v CMR 1/500
€203 Capacitor, paper 100,000 pF/250 V CPK 58004 n 100
C 204 Capaciior, paper 100,000 pF/250 V CPK 58004 n 100
C205 Capacitor, paper 1000 pF/1000 V CPK70003 n 1
D1 Filter, feed-through DPF 14502

D2 Filter, feed-through DPF 14502

Gl Diode, crystal GK/$33

Gl2 Diode, germanium GK/OA 95

Gl 4 D'{ocie, germanfum GK/2 x AA 118
Gls Diode, germanium

Gl 6 Diode, germanium GK/2x AA 118
Gi7 Diode, germanium

Gl g Diode, germanium GK/OA 95
Gl10 Diode, germanium GK/OA 95

11 Meter, moving-coil 20 pA 15021720 nA
19 Meter, maving-coil 2x10 pA 1P 004/2 x 10 pA
K1 Cable, RF LKK 61900

K3 Cable, RF LKK 61900

K 4 Cable, RF LK 126/6

K5 Cable, RF LK 126/6

Ké Litz wire, shielded LKK 91600

K7 Jumper, wire, shielded LKK 92220

K8 Jumper, wire, shielded LKK 92220

K9 Jumper, wire, shielded LKK 92220

K10 Jumper, wire, shielded LKK 92220

K12 Jumper, wire, shielded LKK 92220

K14 Jumper, wire, shielded LKK 92220

K16 Twin wire, shielded LFA 03022

K17 Twin wire, shielded LFA 03022

K18 Twin wire, shielded LFA 03022

K19 Cable, RF LKK 41900

K20 Jumper wire, shielded LKK 92220

K2 Twin wire, shielded LFA 03022

K23 Jumper wire, shielded LKK 92220

K24 Cable, RF LK 126/6
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Ref. No. Designation Ratings R&S Stock No.
L1 Coil, filter 15071 - 6.1
L2 Coil, filter 15071 - 6.1
L5 Coil, oscillator 15671 - 1.3.1
Lé Coil, oscillatar 15071 - 1.3.2
L7 Coil, oscillator 15071 -1.3.3
L8 Coil, oscillator 15071 ~1.34
L9 Coil, oscillator 15071 -1.3.5
L10 Coil, oscillator 15071 - 1.4.1
LTt Coil, oscillator 15071 ~1.42
L12 Coil, oscillator 15071 ~1.4.3
L13 Coil, oscillator 15071 -1.4.4
L14 Coil, oscillator 15071 -1.4.5
L15 Coil, oscillator 15071 -1.4.1
L16 Coil, oscillator 15071 - 1.4.2
L17 Coil, oscillator 15071 -1.43
L18 Coil, oscillator 15071 ~1.4.4
L19 Coil, oscillator 15071 -1.45
L20 Coil, oscillator 15071 - 1.5.1
L21 Coil, oscillator 15071 -1.5.2
L22 Coil, oscillator 15071 -1.5.3
L23 Coil, oscillator 15071 -1.54
L.24 Coil, oscillator 15071 -1.55
L27 Transformer, |F 15071 -1.13
L29 Choke 1507 - 1.24.17
L30 Choke 1507 - 1.24.18
L3 Choke 1507 - 1.24.17
L 32 Choke 1507 - 1.24.18
L 34 Coil, coupling 1507 - 2.34.2
L35 Coil, filter 1507 - 2.34.1
L 36 Coil, filter 1507 - 2.33.2
L37 Caoil, filter 15071 - 2.31.1
L 38 Coil, filter 15071 - 2.30.1
L 39 Coil, filfer 15071 - 2.31.1
L 40 Coil, filter 15071 - 2.32.2
L 41 Coil, filter 15071 -2.32.1
L42 Coil, filter 15071 - 2.30.1
L43 Coil, filter 15071 - 2.31.1
L 44 Coil, filter 15071 - 2.32.2
L45 Coil, filter 15071 -2.32.1
L 46 Coil, filter 15071 - 2.30.1
L47 Coil, filter 150771 -2.31.1
L 48 Coll, filter 15071 -2.32.2
L 49 Coil, filter 15071 - 232
L 50 Coil, filter 15071 -2.30.1
L 51 Coil, filter 15071 -2.321
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Ref. No. Designation Ratings R&S Stock No.
L 52 Coil 15071 -2.28.3
L 54 Coil, discriminator 15071 - 2.28.4
L55 Coil 15071 - 2.29.1
L57 Coil, discriminator 15071 - 2.29.2
L58 Choke DUF 311/20
L5% Choke DUF 311,20
L a0 Choke DUF 311720
L 61 Choke DUF 311/20
L 62 Choke PUF 311/20
L 63 Choke DUF 311/20
L 64 Choke DUF 311720
L 65 Choke DUF 311720
L 66 Choke DUF 311/20
L &7 Choke DUF311/20
Lé8 Choke DUF 311,20
L 69 Choke DUF 311720
L70 Choke DUF 311720
L71 Choke DUF311/20
L72 Choke DUF 311/20
L73 Choke DUF 311/20
L74 Choke DUF 311720
L75 Choke DUF311/20
L74 Choke DUF 311720
L77 Coil, oscillator 15071 - 412
178 Choke DUF 311/20
L7¢ Choke DUF 311/20
L 80 Choke 15071 - 4.13
181 Choke DUF 311/20
L82 Choke DUF 311720
L83 Choke 15071 ~ 413
L84 Choke DUF 311/20
L85 Choke DUF 311720
L 86 Choke 15071 ~ 4.14
L87 Choke 15071 - 43
L83 Choke DB 125/2
L9 Choke 15071 -30
Lt1 Loudspeaker PM 95/16 BR trop
Q1 Crystal, oscillator 18.00 MHz +0.01% Qs1/1
Q2 Crystal, oscitlator 21.40 MHz +0.07% Q5 2/1
R Resistor, depos. carbon 100 Q £1%/05W WEE 341 E 100
R? Resistor, depos. carbon 260 kQ/0.5 W WFE 321 k 200
R3 Resistor, depos. carbon S5k W WFE521 k5
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Ref.

No. Designation Ratings R&S Stock No.
R4 Resisfor, depos. carbon 20 kQ/0.3 W WFE 221 k 20
R5 Resistor, depos. carbon 1kQOSW WFE 321k 1
Ré Resistor, depos. carbon 160 Q 1°40/0.5W WFE 341 E 140
R7 Resistor, depos. carbon 160 kQ/0.5 W WFE 321 k160
RB Resistor, depos. carbon 1k/.05W WFE32T k 1
R@ Resistor, depos, carbon 5kQ W WFE 521 k1
R10 Resistor, depos. carbon 100 kQ/0.3W WFE 221 k 100
R11 Resistor, depos. carbon 1 kQ/0.5W WFE321 k1
R12 Resistor, depos. carbon 2kQtw WEFES21 k2
RT3 Resistor, depos. carbon 0 kaTwW WFE 521 k 30
R14 Resistor, depos. carbon 30 kQ/03W WFE 221 k 30
R15 Resistor, depos. carbon 5Q/03W WFE221E5
R16 Resistor, depos. carbon 1kQ/0.5W WFE321 k i
R17 Resistor, depos. carbon 1kQ/05W WEFE321 k1
R18 Resistor, depos. carbon 10kQN W WFE521 k10
R19 Resistor, depos. carbon 50 k0.3 W WFE 221 k 50
R20 Resistor, depos. carbon 40 kQ/O3W WFE 221 k 40
RZ1 Resistor, depos. carbon 40 kQ/03 W WFE221 k 40
R2Z Resistor, depos. carbon 500 k©/0.5 W WFE 321 k 500
R23 Resistor, depos. carbon 10 kQ/0.5 W WFE321 k10
R24 Resistor, depos. carbon 40 k03I W WEFE 221 k 40
R25 Resistor, depos, carbon 60 kQ/0.3 W WFE 221 k 60
R26 Resistor, depos. carbon 1kQAOS W WFE321 k1
R27 Resistor, depos. carbon 40 kQ/0.3 W WFE 221 k 40
R28 Resistor, depos. carbon 60 kQ/0.3 W WFE 221 k 60
R29 Resistor, depos. carbon 200 kQ/0.5 W WFE 321 k200
R30 Resistor, depos. carbon 50 Q0.3wW WFE 221 E50
R31 Resistor, depos. carbon 1kQ/O5W WFE321 k1
R32 Resistor, depos. carbon 50 kQ/TW WFE 521 k 50
R33 Resistor, depos. carbon 160 Q/0.5 W WFE 321 E140
R34 Resistor, depos. carbon 40 kQ/03 W WEE 221 k 40
R35 Resistor, depos. carbon 60 kQ/0O.3 W WFE 221 & 60
R 36 Resistor, depos. carben 1 kQO5W WFE321 k1
R37 Resistor, depos. carbon 40 kQ/O3IW WFE 221 k 40
R 38 Resistor, depos. carbon 60 kQ/0.3 W WFE221 k 40
R39 Resister, depos. carbon 200 kQ/05 W WFE 321 % 200
R 40 Resistor, depos. carbon 50Q/03W WFE 221 E50
R4 Resistor, depos. carbon 1k/0.0W WFE321 k1
R 42 Resistor, depos. carban 12.5 kQ/03 W WFE221 k12,5
R 43 Resistor, depos. carhon 160 Q/0.5W WFE 321 E 140
R 44 Resistor, depos. carben 40 kQ/O3W WFE 221 k 40
R 45 Resistor, depos. carbon 60 kQ/0.3 W WFE 221 k 60
R 46 Resistor, depos. carbon 1kQ/0.5W WFE321 k1
R47 Resistor, depos. carbon 40 kQ/O.3 W WFE221 & 40
R 48 Resistor, depos. carbon 60 kQ/O3W WFE 221 k 60
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No. Designation Ratings R & S Stock Ne.
R 50 Resistor, depos. carbon, 1kQI05W WFE321 k 1
R 51 Resistor, depos. carbon, 160 kQ/0.5 W WFE 321 k 160
R52 Resistor, depos. carbon, 160 Q/0.5W WFE 321 E160
R 53 Resistor, depos. carbon, 0B 05W WFE321 E30
R 54 Resistor, depos. carbon, 12.5 k0.5 W WFE221k 12,5
R 55 Resistor, depos. carbon, 1kQ/05W WFE321 k1
R 56 Resistor, depos. carbon, 30 kQ/0.5 W WFE 321 k 30
R57 Resisior, depos. carbon, 40 kQ/05 W WEFE 321 k 40
R5B Resistor, depos. carbon, 2% 10 kQ05 W 2 x WFO 10 k/0,5 parallel
R59 Resistor, depos. carbon, 100 kQ/0.5 W WFE 321 k 100
R 60 Resistor, depos. carbon, 200 kQ/0.5 W WFE 321 k 200
R61 Resistor, depos. carbon, 100 kQ/0.3 W WFE 221 k 100
R 62 Resistor, depos. carbon, 100 kQ/0.3 W WEFE 221 k 100
R 63 Resistor, depos. carbon, 50 kQAO5W WFE 321 k 50
Ré4 Resistor, depos. carbon, 160 Q/0.5W WFE 321 E140
R 65 Resistor, depos. carbon, 100 kQ/0.5 W WFE 321 k100
R &6 Resistor, depos. carbon, 200 k205 W WEFE 321 k 200
R 67 Resistor, depos, carbon, 1 k0.5 W WFE 321 k 1
R 48 Resistor, depos. carbon, 20 k0.5 W WFE 321 k¥ 20
R 49 Resistor, depos. carbon 100 kO3 W WFE 221 k 1060
R70 Resisior, depos. carbon,

variable 1kQ lin. WS 7126/1 k
R71 Resistor, depos. carbon 200 k0.5 W WTE 321 k 200
R72 Rasistor, depos. carbon 100 Q/05W WFE 321 E 100
R73 Resisior, depos. carbon ACD kQ/0.5 W WFE 321 k 400
R74 Resisior, depos. carbon 100 kQ/0.5 W WEFE 321 k 100
R75 Resistor, depos. carbon,

variable 1MQ log. WS/SS 5226/1 M
R76 Resistor, depos. carbon IMDOEW WFE321 M 3
R77 Resistor, depos. carbon 1.6 MQADE W WFE321 M 1,6
R78 Resistor, depos. carbon 1.6kQ/I05W WFE321k 1,6
R79 Rasistor, depos. carbon 600 kQ/05 W WFE 321 k 600
R 80 Resistor, depos. carben 200 kQ/0.5 W WEE 321 k 200
R 81 Resistor, depos. carbon B0 /05 W WFE 321 k 50
R 82 Resistor, depos. carbon 600 k0.5 W WFE 321 k 600
R 83 Resistor, depos. carbon T kQO5W WFE321 k 1
R84 Resistor, depos. carbon 1 MQAOSW WFE32T M 1
R85 Resistor, depos. carbon 160 Q@ £1%/05W WEE 341 E 160
R 86 Resistor, depos. carbon 50 k05 W WFE 321 k 50
R&7 Resistor, depos. carbon 10 k§2/0.5 W WFE 321 k10
R 88 Resistor, depos. carbon 100 kQ/0.5 W WEE 321 k 100
R 8% Resistor, depos. carbon 80 kQ/0.5 W WFE 321 k 80
R 90 Resistor, depos, carbon 20 kOO5W WEFE 321 k 20
R 91 Resistor, depos. carbon 80 kD/05 W WEE 321 k 80
R 92 Resistor, depos. carbon 500 kQ/WOS5W WFE 321 k 500
R93 Resistor, depos. carbon 1 kQ/O5W WFE321 k 1
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Ref.

No. Designation Ratings R & S Stock No.
R 94 Resistor, depos. carbon Tk/05W WFE 321 Ik 1
R 95 Resistor, depos. carben 125 kQ/0.5 W WFE321 k125
R 96 Resistor, depos. carbon,
variable 10k lin. WS 9122 F10 k
R 97 Resistor, depos. carbon 80 kQ/0.5 W WFE 321 k 80
R 98 Resistor, depos. carbon 30Q/05W WFE 321 E30
R 99 Resistor, depos. carbon 0Q05W WFE321 £30
R1G0 Resistor, depos. carbon 125 kQ/0.5 W WFE321 k125
R10 Resistor, depos. carbon 200 /0.5 W WEE 321 E 200
R 102 Resistor, depos. carbon,
varicble T kQ lin. WS 9122 F/1k
R103 Resistor, depos. carben,
variable 1k lin. WS9122F1 k
R 104 Resistor, depos. carbon 2kQ/05W WFE321 k2
R 105 Resistor, depos. carben T0 kOS5 W WFE321 k10
R 106 Resistor, depos. carbon 2x20Q1 W 2 x WFE 521 E20 parollel
R107 Resistor, depos. carbon 5kaO.5W WFE3Z1 k5
R108 Resistor, depos. carbon factory-adjusted WFE?221 ...
R 109 Resistor, depos. carbon S0 kQ/03W WFE 221 k50
R110 Resistor, depos. carbon 50Q03W WFE 221 E50
R 111 Resistor, depos, carbon 1 MQ/0.3 W WFE221 M1
R112 Resistor, depos, carbon 10 kQAO3 W WFE 221 k 10
R113 Resistor, depos. carban 10 kQ/0.3 W WFE 221 k 10
R114 Resistor, depos. carbon 50 @03 W WFE 221 E50
R115 Resistor, depos. carbon 1 MQ/0.3 W WFE221 M1
R114 Resistor, depos. carbon 10 k£2/0.3 W WFE 221 k10
R117 Resistor, depos. carbon 10 kQ/0.3W WFE 221 k10
R118 Resistor, depos, carbon, 500 k& Hn. WS 9122 F/500 k
variable
Resistor, depos. carbon 500 kQAO5W WFE 321 k 500 in series
R119 Resistor, depos. carbon 60 Q/0.5 W WFE 321 E4D
R120 Resistor, depos. carbon 100 kQAQ.5 W WFE 321 k100
R121 Resistor, depos. carbon 160 kQ/O5W WFE 321 k100
R122 Resistor, depos. carbon 10 kQN W WFO 10 k/1
R123 Resistor, depos. carbon 10 kQ/ W WFO 10 k/1
R124 Resistor, depos. carbon 125 Q03 W WFE 321 E125
R125 Resistor, depos. carbon 80 Q03 W WFE221 E80
R 130 Resistor, depos. carbon 0V kQO3IW WFE 221 k 20
parallel L 15
R13 Resistor, depos. carbon 16 k/G.3 W WFE221 k16
parallel L16
R132 Resistor, depos. carbon 20kQ/03W WFE 221 k 20
parallel L17
R133 Resistor, depas. carbon 25 kQ/03W WFE 221 &k 25
parallel L18
RI2 Festoon lamp 63VAO3A RL1635
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Ref.

No. Designation Ratfings R & 5 Stock No.
R&1 Triode EC 80

R& 2 Pentode EF 42

R&3 Pentode EF 42

R& 4 Triode EC81

R65 Pentode EF 42

R& 6 Pentode EF 42

R&7 Pentode EF 42

RG 8 Pentode EF 42

R6 9 Pentode triode PCF80

R& 10 Pentode EF 42

R& 11 Duotriode ECC 81

RG 14 Pentode EF 42

R& 15 Pentode, output EL 41

RS 16 Rectifier, full-wave EZ 80

R&17 Rectifier, full-wave EZ 80

R618 Pentode, output PL 81

RS 19 Pentode, ocutput PL B

R& 20 Pentode EF 40

R& 21 Reference tube 85A2

S1 Switch, turret incl. in 150717 -1
52 Contact arm incl, in 15071 -1.14
$31 Contact orm

S3l Contact arm

s3il Contact arm

S3IV Contact arm

53 Switch, wafer 15071 -7.25
V-V

S3IX Spring contact assembly SRF3

S4 Switch, slide incl.inR75

85 Switch, wafer SRN 314/32

S6 Switch, toggle SR 132

57 Switch, rotary SR112/2/32

58 Tapping panel FD 40500

5i1 Fuse 1A M1 CDIN 41571
5i2 Fuse 1A M1 CDIN 41571
53 Fuse 160 mA M 0,16 C DIN 41571
Trl Transformer, output 1507 - 57

Tr2 Transformer, power 15071 -3.10/2
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Table of Voltages & Levels

The following values hold for the input signal given, under No. 1, for operation AM
LESS AVC, for the IF bandwidth of 40 kHz and full deflection of the meter J1. All volt-

ages are measured against chassis.

R & S measuring instruments: Type URY for RF voltages
Type URI for DC voltages
Type UVN for AF voltages

Numbers refer to circuit diagram

Nao, Ratings Remarks
1 100 MHz, 160 uVY AC, AM 30% 1000 Hz input signal
2 +1t0 +10VY DC, 110 10 mA DC atR& 1
3 0to-10V DC, 4 ¥ AC aiR& 1
4 +160 to 4200V DC, approx. 40 pV AC at R& 1
5 30to 50 mV AC at K5
6 approx. 40 uV AC atR&2
7 +1.2t0 +10VDC2t0 8 mA DC atR& 2
8 +190V DC, 400 uV AC atR62
9 +160V DC at Ré 2

10 400wV AC at RS 3

11 +18¢V DC, approx. 2 mV AC atR&6 3

12 +150V DC atR& 3

13 approx. +15mVY DC, approx. 4 mA DC atRa 4

14 approx, -5V DC, approx. 3V AC at RS 4

15 approx. +160V DC, approx. 8 V AC ot R& 4

16 +1.2V DC, 10 mA DC atR& 5

17 approx. L2 mV AC at R& 5

18 approx. +180 Y DC atR& 5

19 +210V DC, 144 mV AC at R 5

20 +1.2t0 +10V DC, approx. 10 mA atRe 6

21 Oto-10V DC, approx. 6 mV AC atRd &

22 +210V DC atR& 6

23 +210V DC, approx. 72 mV AC atR& 6

24 +21VDC 10mA DC at R& 7

25 Gto -10V DC, approx. 60 mV AC at RS 7

26 +210v DC atRad7

27 +210V DC, approx. 0.72 V AC atR&7

28 +1.8V DC, 10 mA DC ai R& 8

29 approx. 0.6 ¥ AC atR6 8

30 +210v DC ai R& 8

31 +210V DC, approx. 12V AC at R& 8
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No. Ratings Remarks
32 opprox. -3V DC, approx. 3V AC atR& 9
33 approx. +100V DC atR& 9
34 +210V DC, approx. 12V AC atR& 9
35 +25DC atR&6 9
36 approx. 0.3V AC atRd P
37 +170V DC at R& 9
38 approx. 300 mV AC at K 4
39 approx.—3 ¥ DC, approx. 2V AC at R& 11
40 +180V DC, approx. 10V AC atR& 11
41 approx. -3V DC, approx. 2V AC atR& 11
42 +180V DC, approx. 10V AC atR6 11
43 360V AC power transformer
44 380V AC power transformer
45 6.3V AC power transformer
46 215V AC power transformer
47 63V AC power fransformer
48 63V AC power transformer
49 4390V DC at choke L 88
50 +370V DC, 130 mA DC af choke L 88
51 +220V DC, approx. 110 mA DC ai RE1B-R&19
52 approx. +216V DC at R& 20
53 approx. +20V DC
54 approx. +-150 ¥ DC at Ré 20
55 +85VvVDC at R& 21
56 +330VDC
57 +165V DC, 5 mA DC atR& 10
58 +15V DC, approx. 0.3V AC atR& 10
59 +220V DC at RS 10
60 -+ 8.8V DC(+1.2V with IF bandwidth = 200 kHz) at Ré 14
61 0.1V AC at R 14
62 +85VDC atR6 14
63 +60VDC,2VAC ct RS 14
64 +5V DC, 42mA DC at RS 15
65 2V AC at R& 15
66 +220VDC ot RS 15
67 +220V,120V AC at R& 15
48 approx 0.5 V AC when terminated with 1.5 k& oscilioscope output
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Corrigendum:

Read “AVC” instead of “AVD” in the two AM

positions of switch S 5.

Harer
PHONES

Hdrer
PHONES

Schalterdiagrammvon 3

ZF-Bandbreite

40 kHz| 200 kHz|

531 bei R85 °

S30 bei R6E °

S3U bei RG7 e

S31V bei R68B | Gitter | Masse

S31F bei R611}6 ~3 6 -4

S3IF bei R614112-9 112 -10

S3IR bei R1OI 6 -3 6 -4

S3IR beiR&14{12-9 [12~10

S3iX a b

e = Kontakt geschl.

3 $
Oszillogr.~Ausgang /A 4~ ¥ io-n <t

¢

Switch diagram of 53

IF bandwidth

40 ke § 200 ke

S31 at R85 ha

S30 atRSE °

S31 atR67 e

S3IV at Ro 8] Grid Earth

S3IF atREMN|E6-316-4

S3IF atRo1l12-9 J12~-10

S31R atR610[E -3 )6 -4

S3IR atRE14[12-5 112 =10

S3IKX a b

e=Contact closed

Stromlauf
Circuit Diagram
Type ESM 180
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