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ATTENTION!

With the purpose of increasing the strength of the Calibration signal on the lower part of a range, in
1959 the scheme of the quartz Calibrator has been changed. However, it has led to increase in
harmonic output. Undesirable harmonics and to display of one of them in area around 3 MHz. For
exception of an opportunity of Calibration of a scale on 3 MHz on a false signal, Calibration should
be performed if the aerial’s input is out-of -tune at the connector input of the aerial.

RPS Receiver

CHAPTER|

PURPOSE and SPECIFICATION of RADIO RECEIVER RPS

1. Purpose

Radio receiver RPS is intended for reception of not fading and voice-frequency radiotelegraphic
signals and the modulated radio telephone signals by planes and transport aircraft. It can be used
also and for ground installations of communication. The radio receiver can work as a complete
system with the transmitter R-807 and intercommunication unit over the total range of frequencies:
2. Structure of the radio reception device Into the complete set of the receiver (see fig. 1) enter:

1) The Receiver with an shock-absorbing frame.

2) Rectifier-chassis "In " with an shock mount frame frame.

3) Converter MA-100M with a shock-absorbing frame.

4) The Complete set of cables. The full complete set on the receiver is specified in the
specifications of the receiver.

3. Weight and overall dimensions of chassis of the radio reception device. The weight of chassis is
specified without connecting cables and spare parts.

Characteristics of the receiver
The full complete set on the receiver is specified in the specifications of the receiver.

3. Weight and overall dimensions of chassis of the radio reception device. The weight of chassis is
specified without connecting cables and spare Kkit.

Chassis Length, mm | Width, mm | Height, mm | Weight, kg
Receiver 508 327 303 26.5
Rectifier — Chassis ‘B’ 195 120 118 26.5
Converter MA-100M 245 166 245 7.1

The radio receiver has a range of frequencies:

Long-wave 143 — 600 kHz (2100 — 500);

Short-wave 2—24 MHz (150 12.5).

The receiver’s frequency range is broken into 7 subranges:
Subrange 1 143-280 kHz;

Subrange 2 280-600 kHz;

Subrange 3 2-4 MHz;

Subrange 4 4-7 MHz;

Subrange 5 7-12 MHz;



Subrange 6 12-18 MHz;
Subrange 7 18-24 MHz.

Graduation of frequencies is printed directly on the frequency scale of the receiver. The accuracy of
graduation on long-wave (sub-range) 0,6 %, on short-wave-0,3 % are not worse.
The receiver receives power from a system of an alternating current with a voltage of 115V and
frequency of 400 Hz. Power consumption will not exceed 70 Watts. The sensitivity of the receiver
at an output voltage of 15V and at a noise of no more than 5V should be:

a) in the long-wave range:
In the telephone mode — is not worse 10 KHz, in a cable mode-not is worse 4 KHz

b) On a short-wave range:
in the telephone mode - not worse than 4 pV (microvolt), in the telegraphic mode - not worse than
1,5 pVv.

In the receiver the fine adjustment of the input circuit (antenna adjust) is provided. The protection of
the input, the protection of the feed circuits and SPU=Intercom from the interferences of the
ultrahigh frequency (RF): manual and automatic sensitivity control (MANUAL VOLUME CONTROL
and AUTOMATIC VOLUME CONTROL); manual volume control, the tone correction of telegraphic
signals and quartz filter with the adjustable strip. Manual sensitivity control is achieved with switch
on MANUAL VOLUME CONTROL, and manual volume control is produced with the change of
toggle switch to the position AUTOMATIC VOLUME CONTROL. The passband of the receiver in
the intermediate frequency can be constant or be regulated depending on that, is included or it is
switched off quartz filter. With the turned-off quartz filter the passband of the receiver is constant
and must be wider than 5 kHz at cut off by a factor of 2, and narrower than 13.5 KHz at cut off by a
factor of 100, but with the switch on quartz filter - it can smoothly vary from "narrow" to "wide". With
the switch on quartz filter and the position of regulator "strip" in the end left position the passband
with the cut off 2 times must be not be narrower than 3 kHz, with the cut off 100 times - not wider
than 11 kHz the passband with the cut off 2 times with the switch on quartz filter is regulated in the
limits from 0,5 kHz to 3 kHz by knob "strip". "quartz-free" strip is used with the reception of
telephone signals, while "quartz" - with the reception of telegraphic and telephone signals under the
conditions of large interferences. In the receiver the checking of the anode currents of tubes and
high voltage is provided. The receiver is designed to work with two pairs of high-resistance
Headphones. Furthermore, it is possible to have the receiver connected through the aircraft
intercom equipment and form a complete set with the transmitter. For this, the power supply cable
has connections to the Intercom unit and to the receiver’s switching relay.



Fig. | Common form of radio receiver RPS: 1 receiver; 2 - rectifier; 3 - converter MA -100M.
CHAPTER IS THE Il THE SCHEMATIC OF THE RADIO RECEIVER

The receiver is assembled according to the superheterodyne circuit with 11 indirect heating tubes
(see Fig. 3) with it has the following cascades to the types of the tubes:
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The fundamental receiver circuit is given in appendix 8. The description of the network elements in
the text are given only for the first sub-band.

§ 1. The input device of radio receiver

The input device (antenna circuit) of receiver is designed to select the proper signal out of all input
signals and pre-amplify it before the signal is applied to the grid of the first Tube of high-frequency
amplifier. The input device (see Fig. 2) is executed according to asymmetrical diagram and is
designed for the start of the antennas, which have equivalent capacities from 70 to 200
micromicrofarad (uuF). For compensating the detuning, which appears with the connection to the



receiver of the antenna, along with the variability of other parameters, and also with the possibility of
changing of the receiver to another frequency in parallel to adjustable capacitor of the input circuit
C27 is connected the trimmer capacitor C30, whose axis is brought out to the front panel to the
knob" tuning of ant.".
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For the protection of the input circuit from the high voltages of radio frequency is used a neon
discharger of the type MN-3 (J11=Electronic Tube 1), included in parallel to the antenna coil L3. At
50 — 60 V, the discharger short circuits the receiver’s input. The protection from the pulse
interferences of ultrahigh frequencies is achieved with the aid of the antenna filter, which consists of
2 inductance coils L1 and L2 and 2 capacitors C4 and C6. The schematic of antenna filter taking
into account the equivalent resistance of antenna and input resistance of receiver is usual three-link
L-shaped filter. Antenna chain on 1, 2 and 3 sub-bands is connected with the input circuit with the
aid of the reactance-capacity coupling, and on 4, 5, 6 and 7 sub-bands - are inductive (see
appendix 7). Input circuit, as two subsequent circuits of high-frequency amplifier, consists of
adjustable capacitor C27, to which can be connected 7 different inductance coils, depending on the
working sub-band. Trimmer capacitors are connected in parallel to the coils to equalize the starting
capacity of circuits. In circuits 4, 5, 6 and 7 sub-bands in series with adjustable capacitor are
connected the capacitors of a constant capacity, which decrease the overlap. Adjustment of tuned
circuit is achieved by a change in the inductance of coils with the aid of the carbonyl cores and by
capacitors of semi-variable capacity. The stress of the input circuit through the isolating capacitor Of
syOe enters the grid of the tube of the 1st high-frequency amplifier. Switching inductance coils on
the sub-bands is produced with the aid of drum type switch.

§ 2. High-frequency amplifier

The high-frequency amplifier (see Fig. 4) works on 2 6K4 electronic tubes (J12 and J13).

The voltage of the signal through the capacitor C103 is fed from the input circuit (antenna circuits)
to the control grid of the electronic tube. From the anode of the electronic tube of this cascade to the
earth is included a series circuit, which consists of inductance L17 and capacity C36 tuned to the
intermediate frequency of receiver. The function of this circuit is to decrease the interference level,
which has a frequency, equal to the intermediate frequency. In the first cascade of high-frequency
amplifier adapts the auto- transformer coupling of plate circuit (L18) with the anode of the tube in
the second cascade - transformer (L46, L47), moreover in parallel to coupling coil is connected
"extending" capacitor C134, which reduces the natural frequency of the anode circuit of the second
amplifier stage. Alternation it is specific for connection in combination with the application of the "
extending " capacitor it makes possible to obtain flat gain in the limits of sub-band. Both cascades
are controlled by a system of automatic and manual sensitivity controls (see Chapter I, § 8).
'voltage on the anodes of tubes will be supplied through resistances of R1 and R28, bypassed by



the capacitors C68, C71, C163 and C164. Resistances R18 and R25 are shunts to the instrument,
which measures the anode currents of tubes. A voltage drop across these resistances proportional
to the anode currents of tubes is checked by the magnetic- electrical instrument, located on the
front panel of receiver. Screen-grid voltage is removed from the voltage dividers, which consist of
resistances of R14, R14a and R24, R24a. Capacitors C33 and C121 are decoupling capacities.
Bias voltage is ensured by resistances in cathode R12 and R21 bypassed by capacitors C32, C32a
and C113. There are decoupling resistors R11 and R20 as well as capacitors C28 and C70 in the
circuit of control grids.

§ 3. Mixer

The mixer circuit (see Fig. 5) works on the tube 6A7 (J14). In the mixer’s circuit is used a double-
grid conversion of frequency (on the first and on the third grids).

To the first grid of mixer will be supplied voltage from the heterodyne, on third grid - the voltage of
the incoming signal, amplified by high-frequency amplifiers. Second and fourth grids are screens,
and the fifth grid is an anti-dynatron one. The anode current of tube changes under the action of the
voltage of heterodyne and voltage of signal, in consequence of which it contains both the
fundamental frequencies and frequencies, equal to sum and a difference in the frequencies of the
heterodyne and signal. The frequency of heterodyne is selected so that the difference between the
frequency of heterodyne and the signal frequency is always equal to 730 kHz.

meT. fcn:m_ == 730 Kaly.

To the anode circuit of frequency-mixer tube are connected filters of intermediate frequency, tuned
to a frequency 730 kHz, which separates this difference frequency, called intermediate. The tube of
mixer has the automatic displacement, obtained due to a voltage drop across the cathodic
resistance of R33, bypassed by the capacitor C168. The mixer is not controlled by the system of
automatic and manual sensitivity control, which ensures stability of its performance and stability of
the frequency of the first heterodyne.
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The screen grid of tube feeds by stabilized voltage through the dissipating resistance of R37,
bypassed by the capacitor C169. Resistance R30 is a decoupling resistor of the heterodyne grid of
mixer, resistance R29 - the decoupling resistor of the signal grid of mixer. In the anode circuit of
mixer there are R39 is a decoupling resistance and C176 is a bypass capacitor. Furthermore, in the
anode circuit is a resistance R40, which is the shunt of the instrument, which measures the anode
current of tube. The connection of mixer with the high-frequency amplifier is achieved through
capacitor C165. The mixer is connected to the first heterodyne by the capacitor of C167.

§ 4. The first heterodyne

The first heterodyne (see Fig. 6) is assembled on the tube 6>K1I1 (J16) according to the diagram of
inductive three-point with the grounded anode plate. Tube is included as the triode (screen grid and
the anode in the high frequency (RF) they are connected together through bypass capacitors). The
circuit of the heterodyne is comprised of adjustable capacitor C114 and one of 7 inductance coils,
alternately connected to it with the aid of drum type switch. In parallel to coils are connected semi-
variable trimmer capacitors, and also ceramic capacitors of a constant capacity with the negative
temperature capacitance coefficient (TKE). These capacitors are used for temperature
compensation and stability of the heterodyne circuit, since inductance coil has a positive
Temperature Inductance Coefficient (TIC), the inductance increasing with the temperature. If we
parallel this coil with a capacitor with negative TKE (its capacity will decrease with the increase
temperature), then by correct selection of TKE, TIC, C and L it is possible to ensure that the
frequency of tuning circuit would not change with a change in the temperature, since the frequency
of tuning circuit is defined by the product of LC. The frequency of tuning of heterodyne, as noted
earlier, is higher than frequency of received signal by the value of intermediate frequency. For
joining tuning the circuit of the first heterodyne with tuning of the circuit of high-frequency amplifier
in series with adjustable capacitor C114 is connected "truncating" capacitor C81. High frequency
(RF) stability of the first heterodyne with the change of ambient temperature is achieved:

1. by application of inductance coils with the ceramic body and the coil, substituted to the
ceramics by the method of the brazing of silver and by the subsequent copper plating (on the short-
wave sub-bands).

2. by application of brass cores for changing the inductance of heterodyne coils.

3. heterodyne section of adjustable capacitor is prepared from the special alloy (Invar), which
possesses the low temperature coefficient of linear expansion.

4. anode and screen grid of the 1st heterodyne feed by stabilized voltage from the neon
stabilizer of the type CI'-4C (SG -4S) (115).
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Voltage on the anode of the 1st heterodyne will be supplied through resistance of R38, bypassed by
capacitor C172; the voltage on the screen grid is taken from the divider of resistances R34 and

R35, bypassed by capacitor C170. The displacement on the control grid automatic due to the grid
current of tube, which creates a voltage drop across the resistance of grid leak R28. capacitor C125
connects the control grid of the 1st heterodyne with the circuit. The voltage of the 1st heterodyne is
transferred to the mixer from the cathode of tube.

§ 5. IF amplifier

The IF amplifier (see Fig. 7) has three amplifier stages using three 6K4 tubes (J17, J18 and J19). All
stages are executed with the automatic displacement, which is accomplished by the start in the
cathodic chains of the tubes of resistances R42, R48 and R58 bypassed by the capacitors C188,
C198 and C210. In the anode circuits after the decoupling resistances of R45, R50 and R54 and
decoupling capacitors of C189, C202, C212 are included resistances R46, R51, R55, bypassed by
capacitors C191, C203, C'204. these resistances are the shunts of instrument with the
measurement of the anode current of tube. Voltage on the screen grids of the tubes of the 1 and
2" |F amplifiers will be supplied from the dividers, comprised of resistances of R43, R46 and R49,
R49a, to the screen grid the tubes of the 3rd amplifier - through resistance of R53. The resistances
in the screen grids are bypassed by capacitors C190, C201 and C213.
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IF amplifier has three identical filters with an intra-capacitance coupling (C194, C206 and C217)
between the circuits and one quartz filter. The tubes are connected to the part of the circuit of filter,
the influence of tube on tuning of circuit and on its quality decreases thanks to which. At the
entrance of the 1st IF amplifier, i.e. between the anode of the tube of mixer and the control grid of
the tube of the 1st IF amplifier, via the commutation of switch "quartz" can be included either usual
band-pass filter with an intra-capacitance coupling between the circuits, or quartz filter with the
continuously adjustable passband.

§ 6. Quartz filter

for the purpose of obtaining high adjacent-channel selectivity and possibility of changing the
passband between the mixer and the 1st IF amplifier is included the quartz filter (see Fig. 8). It
provides obtaining the adjustable narrow strip, thanks to which noise signals are reduced and the
signal to noise ratio is improved.

The Quartz filter consists of two circuits tuned for the intermediate frequency (I — L61, C175, C174
and C173 and Il - L62, C184, C185 and C186), connected with the quartz plate KV -2, which is in
the schematic of filter coupling element. Quartz plate with the defined parameters behaves as the
circuit, which consists of series-connected capacity, resistance and the inductance, in parallel which
connected the capacity of crystal holder.

At the frequency, which depends on the parameters of quartz, an in-series resonance occurs at
which the resistance of the chain will be minimal, therefore maximum voltage will be transferred
from the first circuit to the second one. The capacitance of chain sharply grows at the frequency
lower than resonance, and higher than resonance - inductive reactance of chain. At the frequency
higher than resonance appears the parallel resonance of chain, formed by the inductance of quartz,
with the capacities of quartz and by crystal holders and with the resistance of quartz. The resistance
of chain will be maximum at this frequency, i.e. chain will behave as wave trap and the transfer of
voltage from the 1st circuit to the 2" circuit will be minimal. The resonance characteristic of this
chain will be very sharp, which makes it possible to obtain narrow passband. With the acceptor
resonance the equivalent diagram of quartz presents series circuit. The oscillatory circuits of quartz
filter prove to be connected to the chain of the equivalent

Puc. 8. Keapyessid guavtp.

the series circuit of quartz, and if these circuits are adjusted into the resonance with the equivalent
series circuit of quartz, then their resistance will prove to be greatest, in consequence of which
damping the equivalent series circuit of quartz will be greatest and the strip of comparatively wide.
The staggering of filter decreases their resistance, in consequence of which damping the equivalent
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series circuit of quartz decreases and passband becomes already. For obtaining the best symmetry
in the narrow strip the circuits of filter are disturbed to the different sides. The detuning of these
circuits is produced by the knob, brought out to the front panel with the inscription "bandwidth, wide-
narrow".

The capacitance of crystal holder and circuit wiring is a detriment, distorting symmetry
resonance characteristic of filter; therefore it is neutralized by the trimmer C180, connected to the
additional winding of the 1st circuit. With the equality of capacities and the equality of the voltages
of the intermediate frequency between the points 2-5 and 2-3 (see Fig. 8) of the 1st circuit the
voltage between the points 2—3 of the 2nd circuit will be equal to zero, since the voltage between
the points 2-5 and 2-3 of the 1st circuits are phase-shifted by 180° relative to each other.

§ 7. Detector

As the detector of the signal (see Fig. 9) is used one of the diodes of a tube of the type 6X6C (J110).
The load of detector is the potentiometer, which consists of resistances of R56 and R57. In the
regime AUTOMATIC VOLUME CONTROL the voltage of low frequency (audio), removed from the
detector through the transitional capacity of C220, brings to variable resistor of R1, from which it
enters the grid of the preliminary stage of audio frequency amplifier 'N8S (Ly2). Changing the value
of this resistance, we change the value of sonic voltage, i.e. volume control is achieved.
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As has already been indicated, the receiver has automatic (AUTOMATIC VOLUME CONTROL) and
manual (MANUAL VOLUME CONTROL) sensitivity controls. Passage with AUTOMATIC VOLUME

CONTROL to MANUAL VOLUME CONTROL and is back produced by toggle switch "AUTOMATIC
VOLUME CONTROL- MANUAL VOLUME CONTROL", located on the front panel of receiver

§ 8. Automatic and manual sensitivity control
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As the detector AUTOMATIC VOLUME CONTROL (see Fig. 10) is used the second diode of a tube
of the type 6X6C (J110). The voltage of intermediate frequency will be given to the anode of this
diode from the plate circuit of the 3rd IF amplifier through the coupling capacitor C211. with the load
of detector AUTOMATIC VOLUME CONTROL it appears resistance R59 the regulated stress
AUTOMATIC VOLUME CONTROL is fed to on the grids of the cascades of high-frequency amplifier
through filter R61 and C223 and the filters in the circuits of the grids C28, R11 and C70, R20, and to
the grids of the 1st and 2" cascades of IF amplifier through the filters in the chains

12
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grids of tubes R41, C187 and C47, C197. In the receiver the diagram of delayed AUTOMATIC
VOLUME CONTROL is used. The voltage of delay on the cathode of diode is removed from the
potentiometer, which consists of resistances of R58 and R60. the voltage of delay is selected such
value, that with the installation of volume control in the position, which corresponds to maximum
loudness, AUTOMATIC VOLUME CONTROL begins to work when the voltage of signal on the
output exceeds 40 V with modulation 30% and frequency of modulation 1000 Hz. manual sensitivity
control it is achieved by way on the dachas into the circuit of the grids of the adjustable tubes of
negative stress. Negative stress by value 25 V is created on resistance of R44, ' locating in the
rectifier. In parallel to it in the receiver stands potentiometer R3, from where voltage is removed and
it will be given to the grids of tubes. Toggle switch "AUTOMATIC VOLUME CONTROL- MANUAL
VOLUME CONTROL" in this case must be located in the position MANUAL VOLUME CONTROL.
The potentiometer of manual volume control R1 and the potentiometer of sensitivity control R3 have
the common axis, brought out to the front panel, and one knob "loudness".

§ 9. The second heterodyne

the second heterodyne (see Fig. 11) works on the tube of the type of 6A7 (J113). The circuit of the
second heterodyne is tuned to a frequency of 730 kHz this frequency can be smoothly changed to
2000 - 4000 Hz into both sides with the aid of trimmer capacitor C124, whose axis is brought out to
the front panel to the knob "beat note".
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For decreasing the intensity of harmonics the amplitude of the fluctuations of the second
heterodyne is selected the smallest, and, furthermore, in the anode circuit is a U-shaped filter,
which consists of two capacitors, C128 and C171 and damping resistance R32..

The second heterodyne is switched on and off by a toggle switch" TLF- TLG ": in the position
OF "TLF" is turned off the anode voltage; in the position OF "TLG" is switched on the anode voltage
and to the chain AUTOMATIC VOLUME CONTROL for an increase of the time constant of chain
AUTOMATIC VOLUME CONTROL in the telegraphic regime is connected additional capacitor S2.
Resistance R5 is the shunt of instrument for measuring the anode current of tube

Toun Buewud
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§ 10. Quartz Calibrator

the quartz Calibrator (see Fig. 12) is assembled on one of the triodes of a tube of the type 6H8C
(J112). Quartz Calibrator is intended for the Calibration test of the scale of receiver on the short-

wave sub-bands. The Calibrator is stabilized by quartz crystal KV -1 with a frequency of 1 MHz,
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e
35
N ﬂ;!':?ﬁ"#ﬁﬂﬁ AI!V I B
GOELS AT, ﬂng :— 2
311 - fi
Feahd | l
T 7
&
A 37 e 54 @% Rg EE 3 . RHU
4 T, |
Y
F g BJ-

Puc. 12. Keapyespii xaaubparop

is connected according to circuit diagram. The Quartz crystal is included between the anode and
control grid. Through the capacitors C1 and C35 the signal from the quartz calibrator will be
supplied to the input of the receiver. Calibration is produced with the 2™ heterodyne switch on, i.e.
with the position of toggle switch "TLF- TLG" in the position OF "TLG". In this case, the knob "beat
note" (BFO) must stand by mark against the point on the front panel. Since the second heterodyne
have a frequency of 730 kHz, with the dead spaces intermediate frequency must be 730 kHz when
receiver is accurately receiving the incoming signal (in this case the signal from the calibrator). But
since the quartz calibrator does not have a continuous frequency spectrum, but only the
frequencies, equal to the integer of 1 megahertz (harmonic 1 MHz), then no signal will appear at
tuning positions other than integers of 1 megahertz. These calibration points are noted on the scale
of the receiver by circles. Since on the long-wave frequency band, signals of less than the 1st
megahertz, Calibration accuracy on the 1st and 2" sub-bands with the aid of the quartz calibrator in
the receiver cannot be tested.

Constant capacitors C64, C72 and C175 and trim tab C37 are the elements of the feedback
of generator. Resistance R4 is the shunt of the instrument, which measures the anode current of
the tube of quartz calibrator. The start of quartz calibrator is produced by toggle switch "Calibrate.-
or Off."
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§ 11. Audio frequency amplifier

The audio frequency amplifier (see Fig. 13) has two cascades of amplification. In the first cascade
of amplification (preliminary), uses one of the triodes of tube 6H8C (J112). It is assembled according
to amplifier circuit on the resistances with the automatic displacement.

A. 208 HY 4 X manspoNamM

Puc 13 ¥Ycuauteas HU3KOU 4aCTOTHL

In the control grid, of the preliminary stage of the audio frequency amplifier, is a voltage divider,
comprised of resistances of R62 and R63. A 6I16C (J111) tube is used in the second, i.e. output
stage of the low-frequency amplifier. The application of this tube makes it possible to obtain the
necessary output voltage with the coefficient of nonlinear distortions of not more than 10%. For the
matching of loads to the anode circuit of tube the output transformer tr, is connected; its secondary
winding is connected to the connector OF "TLF", located on the front panel, where the connector for
the high-resistance Headphones with direct-current resistance of 4400 ohms are included. The
possibility for the connection of two pairs of Headphones are provided. The output of receiver is
symmetrical. To start the aircraft intercom equipment (SPU), the output of receiver is brought to pins
5 and 7 on the power connector ®-1. For the purpose of the decrease of nonlinear distortions,
negative feedback is used in the cascade, which is achieved through R9. The decrease of
nonlinear distortions it is achieved as follows: if in the amplifier nonlinear distortions appear, then
from its output to the input through the feedback loop will be given not only the in phase signal at
fundamental frequency (useful signal), but also all harmonics, which appear in this amplifier, and,
since the feedback has negative sign, the phases of all harmonics, which enter from the feedback
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loop to the input, will be such, that the output voltage of these harmonics will be subtracted.
Consequently, due to the negative feedback, the voltage of all of the components at the output of
amplifier, including all harmonics and interferences, which appear in the amplifier, will decrease.
However, the voltage of the useful signal on the output can be brought to the previous level by an
increase in this signal at the input proportional to the gain reduction of with the feedback. In this
case, the relationship between useful and harmful voltage components on the output will be
improved, i.e. nonlinear distortions will decrease with the retention of the constant amplitude of
useful signal at the output.

§ 12. Receiver power supply
The receiver is powered from the network of alternating current with a voltage of 115V and a
frequency of 400 Hz. the conversion of this alternating 115V 400Hz power is done with using the full
wave kenotron rectifier (see Fig.14) on the tube of the type 5L4C (J114). The resultant DC high
voltage is ripple filtered. The filter consists of capacitors C199, C200 also of choke L -1. bias
voltage on the grids of tubes is taken from resistances of R44 and R44a, bypassed by capacitor
C248. The filaments of the receiver tubes are powered from the special, 6.3V AC, winding of the
power transformer. The 6.3V AC filament circuit for the tubes they are connected in parallel. The
protection of the feed circuits and SPU from the high and ultrahigh frequency (RF) is provided. For
this there are separate filters in the chains of low and high voltage. In the chain of low voltage the
filter consists of the capacitors C67, C75, C118 and C131 and inductances L27, L37 and L43; in the
chain of the high voltage - from the capacitors C65, C73, C116, C129, C66, C74,C117, C130 and
inductances L25, L35, L41, L26, L36 and L42; in the chain SPU - capacitors C76, C119, C132, C77,
C120, C133 and inductances L38, L44, L39 and L45. The main power input is protected by a 1
amp fuse located on the front panel.
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CHAPTER 111
CONSTRUCTION OF RADIO RECEIVER

The receiver is enclosed in movable case and it is structurally made from 4 main- chassis (see Fig.
15), completely interchanged in the production: the chassis of high frequency (RF) - OF "HF", the
chassis intermediate frequency - "PCH", the chassis of low frequency (audio) - "LF" and front panel
unit of the chassis bear all mechanical and electrical components, and also electrical installation of
receiver. Electrically the individual chassis themselves are connected with the aid of junction boxes,
which ensure the easy separation of each of the units of the receiver. The mechanical connection of
each chassis with captive screws ensures the rapid dismantling of the receiver unit-by-unit. The
outer case of the receiver is made from sheet aluminum. The receiver is attached in the case by six
locks, which clip onto latches attached to the front panel. From below the case are fastened two
bases with two rubber vibration dampeners. The receiver with the jacket is fixed on the frame of
receiver with hinged fasteners to the frame.
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§ 1. Front panel

The front panel (see Fig. 16) is made from sheet aluminum and serves for the installation of the
controls for the receiver. From the inside of panel the electrical installation (see Fig. 17) is packed.
The following control elements of the receiver are located on the face side of front panel: "Band
Switch" - the band switch for changing the sub-bands of receiver (causes rotation of the frequency
drum). "tuning" - the vernier for tuning the receiver to the working frequently (rotation of the rotor of
adjustable capacitor). "Antenna tuning." - the fine adjustment of the input of the receiver (changes
the capacity of the input circuit). The "BFO" - a change in the tone of telegraphic signals (change in
the frequency 2- GO of heterodyne). The volume control "loudness" - manual volume control (with
AUTOMATIC VOLUME CONTROL) and manual sensitivity control (with MANUAL VOLUME
CONTROL). The quartz filter switch " - switching receiver for the work with the quartz filter and
without it. "strip" - a change in the passband of frequency along the channel of IF amplifier with the
work with the quartz filter. Dial adjustment "corrector - is accomplished the displacement of view-
finder. the "illumination of the scale". Dial light control - rheostat in the chain of the lamps used for
dial illumination. "Automatic Volume Control - Manual Volume Control" - the toggle switch of
switching sensitivity control (automatic or manual). "TLF - tig" - - the toggle switch, which includes 2-
1 heterodyne, for the method of sustained oscillations or Calibration of frequency (TLG) or the
turning off 2-1 heterodyne for the reception of the modulated fluctuations (TLF). "Calibrate. -
Inclusive" - the toggle switch, which includes quartz Calibrator. the "anode currents of tubes" — the
power on/off switch vkl." - the toggle switch, which switches on the power into the circuit of the
primary winding of the power transformer.
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§ 2. The construction of vernier drive

The tuning of receiver is done using the differential vernier tuning control, which is fastened to the
front panel of the receiver. The device of vernier is shown in Fig. 18. The axis of vernier 4 and the
axis of the driven gear on the chassis "HF" are connected with the use of a blade-joint. The fork-
blade of the joint is fixed by screw 15 in the cut of the axis of the vernier. The driven gear is
connected with the gear of the set of variable capacitors. Therefore, during the rotation of the knobs
the vernier revolves the rotor of the set of variable capacitors. Large knob 2 and small knob 3 serve
for the smooth and coarse adjustment of receiver. Coarse adjustment is accomplished by large
knob 2. In this case simultaneously with the knob it revolves 4, which through the pair of gears
revolves the rotor of the set of variable capacitors with the proper chosen speed. Smooth tuning is
accomplished by small knob 3. During the rotation of the small knob, start up of bushing 9, rollers 8
and running washer 6. The relationship of the diameters of bushing 9, rollers 8 and running washer
6 provides the significant reduction of the rotation of axis 4 and, consequently, also the rotor of the
set of variable capacitors. The effort to rotate the large knob is regulated by spring tension 5, which
are forced against the base with the movement of ring 7 - in this case it increases friction between
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the plane of knob and the base. After installation the ring is plugged by screw 13. The effort of small
knob depends on the pressure of bushing 9 on rollers 8. This effort is regulated by spring tension
10.
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If the small knob revolves very easily, then a gap can occur, i.e. during the rotation of knob within
small limits the scale remains fixed. In this case it is necessary to increase the tension of springs 10
to roller 8. For this it is necessary to let go lock nut 11 | and turn counterclockwise the axis of the
vernier, after which the lock nut should be tightened. With the dismantling of the receiver the
vernier drive is not removed from the front panel.

§. Construction of the High-Frequency Block

3. The high frequency (RF) block is assembled on a cast aluminum frame (see Fig. 19). In the right
upper part of the frame, (if we look from the side of front panel) is fastened a cast chassis of the
chassis of high frequency (RF), on which are placed the tube panels and basic electrical installation.
From below two dual 2- sectional units of adjustable capacitors are attached to the frame. In the
center section of the frame is located the drum, which consists of 7 sections with respect to a
quantity of sub-bands and the contact springs, installed on the ceramic boot-trees and fixed on the
special cross connection of cast frame. The lower free ends of the springs come into contact with
the contacts of the section of the working sub-band, and upper are unsoldered to the corresponding
points of the installation of the chassis of high frequency (RF).
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The elements of switching system are located on 2 stamped aluminum banks, fastened to the cast
frame. Each of 7 sections of the sub-bands of drum is installed on the cast aluminum base. The coil
of inductance coils is produced on the ceramic bodies, and, the coil of the inductance coils of all
circuits 5, 6 and 7 sub-bands and the circuit of the heterodyne of the 4th sub-band is executed by
the method of the brazing of silver with the subsequent coating of copper in a galvanic manner. This
device of inductance coil ensures the high stability of inductance with the significant fluctuations of
ambient temperature. Coil of the inductance coils of remaining circuits and coupling coils are made
of usual glazed wire and Litz wire (sort of RF cable). For increasing the hydrostability the coil
undergoes impregnation. All the coils of inductance in the high-frequency amplifier are tuned with
the help of carbonyl cores. In all circuits of heterodyne - by means of the brass cores. The circuit of
all sub-bands have trimmer capacitors. The sections of the sub-bands (see Fig. 20) are located on
the cast aluminum laths - bases. 4 circuits are located on each lath of the section of sub-band: the
1st heterodyne, 2-1 UHF, 1st UHF and input circuit, counting from the front panel. The sections of
sub-bands are fastened with screws to the body of the drum, which revolves in the bronze bearings,
established on the cast frame. The rotation of drum is accomplished through the gear of the
frequency switching system. The fastening of drum in the position of the corresponding sub-band is
produced with the aid of the catch, which consists of the steel disk with 7 grooves and the fixing
lever with 2 rollers which alternately fall into one of the 7 grooves of the disk, and fix the drum in the
required position. The mechanism of switching drum makes it possible to revolve the drum in both
directions.
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The set of adjustable capacitors is comprised of two double chassis, articulated between
themselves with the aid of a blade-joint. This connection allows a certain misalignment of the axes
of the adjustable capacitor banks, but at the same time ensures the absence of gaps and backlash.
Each of the units of adjustable capacitors is installed in the cast aluminum housing, which ensures
high mechanical strength and stability. Steel is used for preparing the sections of chassis, included
in the cascades OF UHF. The section of the chassis, connected to the chain of heterodyne, is
prepared from Invar, which ensures high frequency (RF) stability. Tuning receiver in the limits of
each sub-band is produced by the rotation of the rotor of the units of adjustable capacitors with the
aid of the differential vernier (see Chapter Il § 2), connected with the chassis by means of the gear
drive - free from play type. The scale is the disk comprised of two Plexiglas plates with a film with
the scales of seven sub-bands in the form of concentric open rings glued between them. The
indication of sub-bands is achieved with the aid of a blind with seven Automatic Volume Control
cuts, placed on the axis before the scale. The rotation of the drum during the switching of the sub-
bands is transferred with the aid of the pinion drive directly to the blind, whose cuts alternately open
the corresponding sub-band of the scale. Frequency and numeration of sub-bands are painted on
the blind. The scale is illuminated with two lamps, located behind it. The adjustment of the
illumination of the scale is provided by the front panel illumination control. The high frequency (RF)
block’s electrical wiring (see Appendix 2) is made on four GETINAX (laminated bakelite insulation)
boards. In the lower left angle under the drum is located the voltage stabilizer on the tube of the
type SG -4S (CIr-4C (J15)). The capacitor of the fine antenna input adjustment is fastened to the rear
wall of chassis of chassis "HF". The transfer of rotation to the condenser spindle is realized with the
aid of the crank system. The drum, contact springs, tube panels and adjustable capacitor banks are
arranged so as to have the tube panel pins, adjustable capacitors and contact springs as close to
each other as possible, to ensure simple and rigid installation of basic high-frequency circuits,
preserving complete accessibility to all elements of installation, which is very important during the
repair of receiver. The connection of the diagram of the chassis of high frequency (RF) with the
general receiver circuit is attained with the aid of three junction boxes: one of them - with the
chassis of intermediate frequency, and two by others - with the front panel of receiver.
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§ 4. Construction of intermediate frequency block

The intermediate frequency block - "4 (=IF)" (see Fig. 21) is assembled on a cast aluminum
frame. Connecting chassis "4 (=IF)" with other the units of the receiver is done with the aid of
three captive screws that are in the special sockets, into which the connectors from other chassis
plug into and are fixed to chassis "lN4 (=IF)" in a specific position. On the horizontal part (from
above) there are a detector tube and three amplifier tubes, with four filters of intermediate
frequency.
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Yes, it does. — end of § 4; start of
§ 5. “Construction of low-frequency block”, including Fig.22.

by aluminum triangle. On the upper frame there are two receptacles for the RF (=HF) blocks and
three columns, two of which are for coupling with the intermediate frequency block and one is for
coupling with the front panel.

Structurally the "LF" block consists of two independent parts: the box of the signal filter (high-
frequency and UHF filters in the feed circuits and SPU) and strictly the chassis of low frequency
(audio), which includes 2-1 heterodyne UNCH and quartz Calibrator. The box of the signal filters is
located nearer to the front panel. The box of filters has two connections: one of them is located
inside the box and the signal from the chip, located on the front panel, the other is located on the
cover. These are band pass filters and the voltage supply to the chassis of high frequency (RF)
are passed through them. Every box of filters has three sections, the 1st high-pass filter is located
In the first section. The 2-1 filters "HF", connected in series with the first and that intended for the
protection of receiver from the interferences of high frequency (RF) on the feed circuits are located
in the second and third sections. The quartz Calibrator and audio frequency amplifier is placed on
one chassis, on which are placed the tubes 'N8S and 'P'S, quartz and hermetically sealed output
transformer. The entire installation is placed below the chassis in two sections (see appendix 4).
The quartz calibrator is turned on and off by the toggle switch, located on the front panel of receiver.
The second mixer is executed on the separate chassis. The circuit of the 2" mixer is structurally
executed just as the circuits of the intermediate frequency filter. A change in the tone of telegraphic
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signals is produced with the aid of an air capacitor, fastened above the circuit. Since the “BFO”
knob is located on the left side, and the "LF" block from the right side of receiver, the mechanical
connection is achieved with the aid of a rod and two cranks. The second heterodyne is screened.
The second heterodyne is toggled On and Off by the toggle switch located on the front panel. The
electric coupling of the chassis OF "LF" with the remaining chassis is achieved with the aid of four
connections. The entire installation of the chassis of low frequency (audio) is from below sealed with
an aluminum screen.

§ 6. The construction of rectifier

Structurally the rectifier (see Fig. 23) is executed in the form of a separate chassis. To the chassis
are fastened all details: power transformer, choke, capacitors and the tube panel of tube 5U4(Lyya).
On the PC board in the power supply, along with the power transformer are installed bias resistors
R44 and R4B. The entire chassis of the power supply is covered with an aluminum enclosure, which
on the front has an opening for the connector F -2. The power supply is installed on the vibration
frame, which has four shock absorbers of the type "lord", and it is attached by 4 catches to the
Aircraft mount. This is the early 400 hz power supply unit, the later one is solid state. | have not
seen any of the tube type. The same basic schematic, just substitute solid state diodes for the 5U4.
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CHAPTER 4.

DISMANTLING and ASSEMBLING RADIO RECEIVER

Because of the modular construction and the application of junction boxes the receiver can be
dismantled without unsoldering of the separate chassis: the chassis of intermediate frequency, the
chassis of low frequency (audio), front panel and the chassis of high frequency (RF). Furthermore,
the drum switch can be dismantled into separate sections. Each section is one sub-band of the
receiver and contains 4 cavities, separated by efficient screens.

26



§ 1. The removal of the intermediate frequency chassis

In order to remove the intermediate frequency chassis, it is necessary to unscrew three screws, with
which it is attached to the radio. Remove the screws attaching the IF chassis from "the HF" and
"the LF", chassis, and one screw, which attaches the intermediate frequency chassis to the front
panel. The "Bandwidth" knob must be turned to "narrow” position, and the "quartz" selector switch -
in the mid-position. When all preliminary operations are made that are necessary to lift the chassis,
raise the unit upward approximately 20 mm, in this case the pins must pull out of their connectors,
and the screws from their guides. The removal of chassis "PCH" opens access to the installation of
the chassis OF "HF".

§ 2. The removal of front panel

In order to remove front panel, it is necessary to remove knobs "tunings anta", the "beat note" and
"Bandwidth Switch", then unscrew 6 screws. Unscrew the nut under the knob " Bandwidth Switch"
and the screw that fixes the coaxial cable, which connects terminal "anta." with the input circuit,
then remove the spring, which connects front panel with the view-finder, which stands on the
chassis OF "HF". When removing the front panel, care should be taken not to damage the scale.
Furthermore, not to catch the coming out gears - otherwise the ceramic axis of the unit of adjustable
capacitors will break and the receiver be detuned. The receiver should be placed by front panel to
upward and raise it. After the contacts of joints will leave the connection, and the guides of column
they will leave their nests - panel will prove to be isolated from the chassis.

§ 3. The removal of the chassis of low frequency (audio)

It is necessary to dismember the chassis OF "LF" and the chassis OF "HF". For this it is necessary
to unscrew the screw, which connects connecting rod with the crank, located on the chassis OF
"LF", to unscrew 2 screws, that attach the chassis OF "LF" to the chassis OF "HF", after which to
take away the chassis OF "LF" from the chassis OF "HF". The chassis OF "LF" is removed only
when necessary to have an access to the unit of variable capacitors or when it is necessary to
replace very chassis OF "LF".

§ 4. Dismantling of the chassis of high frequency (RF)

in order to have an access to the circuits BY "HF", located in the sections of drum, necessary to
remove the lower screen (bottom) and the upper screen (cover). Then it only is evident that each
section is attached with four screws to the cheeks of drum, after turning away which it is possible to
take out necessary section. The screens of circuits are attached with two screws to the base. After
removing them it is possible to examine the installation of any circuit of drum.
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§ 5. Assembling receiver

Assembling receiver is conducted in the reverse order relative to dismantling. First are joined
chassis OF "HF" and "LF". In the frame of chassis "HF" are two guides of column, while in the frame
of chassis "LF" to them correspond nests. The chassis OF "LF" dresses for these guides of column.
Inside the columns threaded, and into the nests are inserted the captive screws, with the aid of
which both chassis are attracted to each other. Then connecting rod is screwed onto the crank.
Further assembling can go differently: it is possible to first join chassis "PCH", and then - front panel
and vice versa. To more conveniently first join front panel with the chassis "HF" and "LF", and then
to establish chassis "PCH". On the chassis OF "HF" - to the left on the chassis OF "LF" - to the right
at the identical height are two guides of the columns, to which dresses front panel. It is
simultaneously necessary to follow, in order to axis from the knobs "beat note", the "tuning anta."
and "perekl. of diap." they entered into their openings, and the axis of vernier was joined with the
axis of the leading bushing, located on the chassis OF "HF".

WITH THE INSTALLATION OF FRONT PANEL IT IS NECESSARY THAT THE FORK, WHICH IS
LOCATED ON THE AXIS OF VERNIER, WOULD ENTER THE GROOVES OF ROUND CLUTCH
And DURING THE ROTATION OF VERNIER WOULD NOT CATCH THE SCALE.

The front panel must by the small effort to force against chassis and to tighten 6 it is screw after
this. To fasten screw in the connection of coaxial cable with the terminal "anta", to cover nut on the
axis of wave-changing switch and to dress knobs. After installation and fastening of front panel is
produced the installation of chassis "PCH". Guides with the installation of chassis "PCH" are three
columns, pressed within the framework. Chassis "PCH" dresses to these columns and is pressed
by screws. In this case it is necessary to follow so that the knob "strip" would be in the position,
close k "it was narrow", and switch "quartz" - in the mid-position. Only then the guides, established
on the chassis, will enter into the forks, located on the front panel. To the front panel the chassis
"PCH" is attached with the screw, which passes through the guiding nest. Before shutting drum
switch with screens, it is necessary to verify, completely are screwed on the sections of drum
switch. When chassis and front panel are articulated, and drum switch is assembled, it is possible to
place receiver in the case and to shut locks.

CHAPTER 5.
OPERATING INSTRUCTIONS OF RADIO RECEIVER

§ 1. The installation of receiver on the aircraft

With the installation of receiver on the aircraft it is necessary: to avoid it is noise and cracks cables
in the places of fastening to reliably fasten with the airplane fuselage, to avoid different kind of
transitional joints, and in particular high-frequency. The long cables and the presence of additional
joints lead to the superfluous electrical losses and worsening in the operating characteristics and
reliability of the work of receiver. With the installation of receiver it is necessary to ensure the
distance not less than 15 mm between the receiver and the surrounding objects, which will exclude
the possibility of its impacts with the vibration on the amortization frame. The aforesaid above
relates also to fastening of rectifier. Marking openings for fastening of amortization frame is given on
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the dimensional- adjusting drawing (see appendix 6). After the installation of receiver to the
amortization frame it is necessary to connect the receiver’s "housing (=frame)" ear to the shock-
absorbing frame with the use of metal bands. Wire from the antenna is terminated "anta", which is
located on the front panel of receiver. The power cord, the wires of antenna and metallization must
have a slack, which ensures the normal work of shock absorbers.

1) Turning on the receiver

Check whether the power supply cord, wires of antenna, metallization are properly connected. Plug
in the Headphones into the appropriate socket in the front or SPU panel, turn on the "power" switch,
adjust "illumination of the scale" to establish the desired illumination, set toggle switch
"AUTOMATIC FREQUENCY CONTROL - MANUAL FREQUENCY CONTROL" to the position
MANUAL FREQUENCY CONTROL, set the "beat note" knob against the dot, and set the "quartz"
knob on "Off" position. If from the moment of switching on of receiver it passed approximately one
minute, then during the rotation of knob "loudness" in the Headphones will be audible noise, which
is changed in proportion to the rotation of this knob. It is necessary to Calibrate the frequency of
receiver. Calibration is produced only on the short-wave sub-bands, since the frequency of quartz
Calibrator has a frequency, equal to the integer of megahertz. For the Calibration it is necessary to
include 2-1 heterodyne and quartz Calibrator, to be disposed to the dead spaces by knob "tuning",
to turn away lock nut on the knob "corrector" and to establish view-finder it is accurate against the
Calibrated point. In this case the knob of regulator "beat note" must be established "by mark against
the point on the front panel. After Calibration the view-finder is locked with the nut, located on the
knob "corrector". In the process of Calibration it is necessary to include and to turn off toggle switch
"Calibrate. - Off", and if signal disappears with the disconnection of this toggle switch, then this is a
Calibration signal, and not interference. With the large interferences it is expedient to disconnect
antenna.

2) Reception of telephone transmission

Set toggle switch "TLF - TLG" to the position "TLF" and with the aid of the wave-changing switch to
establish the necessary sub-band of frequencies. Quartz Calibrator must be switched off. Revolving
the knob of coarse adjustment, to establish on the scale of receiver the necessary frequency, and
then, slowly revolving the knob of smooth tuning, to produce the fine tuning of receiver to the
correspondent. By the rotation of knob "tuning of anta." to attain the greatest loudness of received
signal. If sound intensity proves to be great, - to change it to the desired value with the aid of the
adjustment by knob "loudness". But if signal strength sharply changes, - to pass to the automatic
sensitivity control, for which to turn on toggle switch "AUTOMATIC VOLUME CONTROL - Manual
Volume Control" in the position OF "AUTOMATIC VOLUME CONTROL" and by knob "loudness" to
again establish the desired sound intensity in the Headphones. The Automatic Volume Control for
correspondent should be used only with the manual sensitivity control (MANUAL VOLUME
CONTROL). Method under the conditions of interferences is recommended the conducting of with
the switch on quartz filter (switch "quartz" - in the "OFF" position), knob "strip" - in the position
"latitude."

. 3) the method of telegraphic continuous-wave transmission of a) maintenance of the receiver
Tuning for the frequency of correspondent is produced and by knob "beat note" is installed the
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desired tone of signals. If in the process of work it is necessary to change the tone audible in the
telephone, then should be turned knob "beat note" to that or other side before obtaining of the
desired tone. Construction from the signals, which mix radio station with the radiotelegraph method,
should be sometimes produced with knob "beat note" and simultaneously by knob "tuning". With
strong electrical interference or interferences from the side of adjacent stations, for increasing the
selectivity of receiver, should be maximally reduced the passband by the rotation of knob "strip"
clockwise. In this case it is necessary to keep in mind that because of the contraction of passband
will be required the finer tuning of receiver to the correspondent, the more thorough volume control
and beat note. To avoid the loss of tuning, tone correction of beatings with the work with the narrow
passband it follows to produce only with knob "beat note". Passage to the automatic sensitivity
control is produced by the installation of toggle switch "AUTOMATIC VOLUME CONTROL - Manual
Volume Control" to the position OF "AUTOMATIC VOLUME CONTROL", loudness level is
regulated by knob "loudness". At the end of work to turn off receiver, for which toggle switch
"nourishment" to place in the position to "Off.".

§ 2. The operating instructions of radio receiver

a) maintenance of the receiver

for guaranteeing the normal work of receiver is required systematic care and control of its state.
With the operation of receiver it is necessary to satisfy the following basic requirements: 1) to
protect receiver from the pushes, the impacts and the drop. 2) to include receiver to the onboard
electrical system with a stress not lower than 24,3 and not above 29,7 v. with the nonobservance of
this rule is possible failure of converter MA -100M and radio tubes. One should remember that the
reduced stress so is dangerous as increased. 3) to contain receiver in the cleanliness. 4) to protect
receiver from the entry inside its water. 5) not to turn and not to bend at sharp angle the jumpers of
headphones.

b) maintenance of converter MA -100M in the process of operation MA -100M it is necessary to be
guided by the requirements, presented in the special description the "modernized converters MA -
100M, MA -250M, MA -500M and MA -1500M".

§ 3. Routine maintenance

routine maintenance are called the works, carried out through the specific time intervals for
checking the state of receiver, the determination of its fitness to further operation and bringing the
state of receiver into the correspondence with the technical requirements. Order and periods of the
maintenance of receiver are established by the maintenance regulations, developed for each
aircraft type taking into account the special features of its operation. As a rule, regulations consists
of the following it is specific the maintenance: a) preflight maintenance; b) post-flight maintenance;
) periodic maintenance.

a) Preflight maintenance is produced before the production of aircraft in the flight, independent of
post-flight or periodic scheduled maintenance produced before this. and also with the delay of
aircraft in the airport in the case of the cancellation of voyage after maintenance with the short-term
stand it has as a goal to verify the state of receiver and the actual readiness of aircraft for the
departure.
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b) the post-flight maintenance of receiver the post-flight maintenance of receiver is produced
predominantly in the base and terminal airports after film 20 + _ 5 it is hour from the moment of
useful post-flight or periodic scheduled maintenance. Purpose of this checking - to verify the state of
receiver after flights, to reveal malfunctions, to establish the reasons for their appearance and to
remove these malfunctions. Approaching the post-flight inspection, it is necessary, first of all, to
become acquainted with all observations of air crew from the work of radio receiver in flight. After
this, it is necessary to approach the inspection. Should be inspected in the following order: 39.

1) to verify fastening chassis, after focusing attention on:

a) the quality of fastening of cables,

b) the quality of the connection of the joints of cables,

c) the quality of the metallization of chassis and cables,

d) proper working order of shock absorbers,

e) absence of external mechanical damages, the strength of the locks on the jackets and of
catches on the amortization frames.

2) to verify the work of receiver under the stress:

a) the correctness of the position of volume control, reliability and the smoothness of work
AUTOMATIC VOLUME CONTROL and MANUAL VOLUME CONTROL,

b) the presence of noise in Headphones,

c) to verify the work of quartz filter on the decrease of noise or interferences during the
contraction of strip,

d) clearness and the legibility of the method of any station,

e) the clearness of the work of the switch of sub-bands and the smoothness of the rotation of
the tuning knob of receiver.

To eliminate all noted external malfunctions and defects and, if receiver works properly, to limit to
this.

c) periodic maintenance of receiver should be done at home airports after every 500+50 and
1000£100 hours of flight.

With the periodic maintenance of receiver for the basis the enumeration of required works on post-
flight maintenance starts. Additionally can be carried out the works, the need of fulfilling which is
revealed in the process of operating the receiver. Besides this, through every 1000 is hour film
additionally to the sequential maintenance the receiver it is subject to checking to the
correspondence to the standards of the technical parameters, by the affirmed chief engineer OF
GUGVF, and in the absence of the latter - according to the characteristics, enumerated in Chapter 7
of the present user’'s manual. to: a) the quality of wiring, b) the quality of the connection of the joints
of cables, c) the quality of the metallization of chassis and cables, d) proper working order of
amortization, d) absence of external mechanical damages, the strength of the locks on the jackets
and of catches on the amortization frames. 2) to verify the work of receiver under the stress:
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CHAPTER 6.
REPAIR OF RADIO RECEIVER

§ 1. General indications

on fault tracing of radio receiver the off-nominal operation of receiver or complete failure can occur
in the majority of the cases for the following reasons:

. change in the supply voltages over the allowed values.
. malfunction of tubes.

. malfunction in the antenna circuit.

. malfunction of Headphone circuits.

. faulty power cable.

OB WN =

Therefore with the attempts to restore the fitness for work of receiver, first of all it is necessary to be
convinced of the fact that are observed all the conditions for the correct start of receiver, that the
supply voltages will be given and are differed from rating not more than + 10%, that in the antenna
circuit there is no break or short circuit, that the Headphones are completely proper. In order rapidly
to explain, where precisely, in what cascade of diagram the damage occurred, it is necessary with
fault tracing to adhere to the specific sequence. With the aid of the instrument, located on the front
panel of receiver, it is determined, which of the cascades of receiver refused in the work or works in
the changed regime. Normal operation ' cascade characterizes the location of the pointer of
instrument in the green sector of the scale. But if the external reasons for malfunction it is not
discovered, then it is necessary to reveal receiver and rectifier and to verify the quality of tubes,
changing them alternately by the deliberately suitable, beginning from the tube 16I16C. If
replacement of tubes does not give result, then it is necessary to verify, does work audio frequency
amplifier, after touching by the end of the screwdriver of the 4th leg of tube 6H8C. The presence in
telephone of whistle speaks about proper working order of low-frequency circuit. Then it is
necessary to verify the presence of method from the antenna. If there is no method during the
supplying of signal to the entrance of receiver (terminal "anta"), then it is necessary to connect
antenna alternately to the grid of the 1st and then 2™ high-frequency amplifier, and then - to the grid
of converter. But if receiver does not work during the supplying of signal to the grid of converter, but
audio frequency amplifier is exact, then it is necessary to learn, does generate the 1st heterodyne.
To be convinced of the presence of the fluctuations of the 1st heterodyne possible with respect to a
change in the current, which flowed through the tube J15 of the voltage stabilizer. If with the closing
through the capacity (1000 - 5000 micromicrofarad) to the earth of the contacts of the drum switch
(switch on sub-band) of the circuit of heterodyne changes the glow of the voltage regulator tube of
stress, then the 1st heterodyne generates.

After revealing the region of damage, it is necessary to study the more detailed inspection of the
network elements for the precise explanation of defect. In this case it is necessary to resort to the
measurement of the regime of the tubes (see table Ne 1) in the region of damage, and if it normal,
then with the aid of the tester or the ohmmeter to establish, are not broken connections in the
diagram. Measurement of the regime of tubes and checking connections usually give the possibility
to determine the reasons for malfunction. With the presence of strong cracks it is noise should be
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opened antenna and heard the receiver noise with its nourishment from onboard storage battery
with the inoperative motors of aircraft. If in this case the interfering cracks will disappear, then the
elements of electrical equipment of aircraft are the source of interferences. But if cracks in this case
will not disappear, then it is necessary to verify converter MA -100M. The minimum of instruments,
necessary for repairing the receiver in the workshop, is indicated in chapter of the vii present
instruction. The indicated in the table Ne 1 voltage spread on the electrodes of tubes it is determined
by the spread of the admittances of the elements of network and admittances for the tubes.
Stresses are measured directly on the pins of tube, moreover the second conclusion of the high-
resistance tube of volts of meter is joined to the housing of receiver. With the measurement of the
filament voltage of tubes both outputs of high-resistance vacuum tube voltmeter are joined to the
appropriate pins of tube panels. Measurements are made in the regime MANUAL VOLUME
CONTROL, knob "by loudness must be located in the position of maximum loudness. Checking the
regime of tubes is conducted with the voltage of supply 115V + y0°/o. If the measured stresses-are
differed values differ from znachepny privedsnnykh=those presented in the table, then the thorough
checking of chains and values of the resistances of diagram in accordance with the data of
specification is produced. After checking of chains by ohmmeter it is necessary to verify the
sensitivity of receiver on the chassis, giving the appropriate signal from the standard signal
generator to the control grid of mixer, and also by the 1st and 2-1 cascades OF UHF. Is preliminarily
checked with the aid of the audio frequency oscillator the sensitivity of the low-frequency circuit of
receiver by supplying the audio frequency to the grid of tube 'N8S. This will help to find defective
knot. The results of checking are compared with by the table Ne 2 given below. If measurement data
do not correspond to table Ne 2, then it is necessary to reveal and to eliminate defect. With the
adjustment of tuned circuits, produced in the case of necessity, it is necessary to have in the form a
following:

In connection with

THE FACT THAT THE SCALES TO THE GIVEN RADIO RECEIVERS ARE MANUFACTURED
WITH PHOTOGRAPHIC METHOD TO Each RADIO RECEIVER INDIVIDUALLY And ARE NOT
INTERCHANGEABLE, TO TOUCH THE TUNING ELEMENTS OF THE CIRCUITS: THE INPUT
CIRCUITS, 1st UHF 2- GO of uhf, the 1st and 2- GO of heterodyne - categorically IS FORBIDDEN.
NONFULFILLMENT OF THIS will cause THE DISTURBANCE OF THE CALIBRATION OF
RECEIVER. If necessary for the adjustment of tuned circuit of the circuit of intermediate frequency
the latter should be produced only in that cascade, where this is necessary. It is necessary to note
that the fine adjustment of the filters of intermediate frequency requires large accuracy and
accuracy. The tuning precision of the filters of IF amplifier strongly influences the strengthening in
the intermediate frequency and passband in the intermediate frequency.

33



6'0 OF g'g—0Y¥ | ] O &1 or
L'e - [ 010 £l 10 £1 1O I¥a ‘wurodalal B-g sLpp
| 0g - oW 08 ox
—_— - 0'a 10 - g 10 D8HS ‘dosedourex yEasudeay

69 or 9°1 or Cp oF G101y

L'c 10 Z'1 L0 - o op 10 I8HO%r | -Bh HONEMH BUolMUHIS TEHIENR pEaHaralndearad] | By
G0 or g1 or 0Z7 oY | (77 or

[N Ty &l L0 o gL I | gLl 10 99 TEHIEM HOHTOXI(] nyr

- 910T 0140 - ~ - D9X9%t ‘hdV doisiasayy

goor g en (0101 Q1O — - ﬂ - GXGE ¢ ] ErEHIND doiMalaYl agp
f'gor | 1'gor 011 o _ Gg1 ov

e | L0 - 0% 10y oot 10 ) WAO e gopnolAmanodu qrainrual i ¢ L
6'G O n'g or ool or | gl or

L'c 10 0'1 10 = 08 10 aL 10 FAO MLOLJBR HOHhOLAMGAWOI qraisiHal H-3 Bl
6'0 ov o'y ov 001 or | ggp ol

e |01 = 08 L0 0L 10 39 [M10LIEL JOHROLAMAWOAL araldiual § | Lp
6'9 OF g'g=—or | gg or 0yl o¥

L's 10 - 010 08 O | 081 10 L9 ‘nurodatal H-| 7a
g'9or | 0| oF |g'g-0r | [pOU | (OZ OF

L' 10 L'00 | 010 8o L0 | 051 10 LY9 "AUILHIINTY rir
6'0 or L'y or 6ol o | €Ol ox

e | 0'1 0 - a8 Lo el () PHO MI0LIEh HORODME qUALHEHIA H-F 8
6'0 or L] or ¢l o | Q[ oF .

AL Ty 0'1 10 = 08 10 Gp L0 Fy9 ML0LIBh HONOIME AULHUHIA U- g

el i AKDRD

(g)reney |(a)roiry @h&zﬁiﬂrﬁmu (1) womy 3ww.mq Muner EHMHAD o:&.zuu

[ vhnven |

207RNIRN XKHdravilo Mioged wHwad yrndowndpy (e

34



Text after a bunch of Charts

d) since the total current, consumed by receiver, on the average composes 0,56, and during the
application of safety device 2 and with the short-term closings, caused by the defects of radio tubes
to the fuse blowout, were possible the combustion of different elements of network - resistances,
transformers, etc. For the purpose of the exception of this and of more effective work of safety
device the latter is substituted from 2- ampere to the 1- the ampere; e) for the purpose of
simplification in fastening receiver for the amortization frame is changed the construction of frame
and articulation with the jacket of receiver. In this case the common overall sizes of article, and also
sizes and arrangement of attaching holes remained without the change. 6. from January of the
month of 1960 (from the receiver Ne 2114) installation is produced by the colored wire PMVG of 0
0,5 mm. CHAPTER THE IX SPECIFICATION to THE SCHEMATIC DIAGRAM OF RADIO
RECEIVER together with the resistances of the type VS, indicated in the present specification,
enterprise for preparing the radio receiver uses the resistance OF MLT. The resistances OF MLT
are made by power from 0,5 W and it is above. Therefore the resistances OF VS-0,2SHCH and VS-
0,SHCH are substituted on MLT-0,SHCH. The resistances OF VS-Y and VS-2 are substituted
respectively on MLT-Y and MLT-2. Resistances of the type MLT, indicated in the specification,
cannot be substituted by resistances of the type VS.

CHAPTER 6

THE FUNDAMENTAL ELECTRICAL CHARACTERISTICS OF RADIO RECEIVER and THE BRIEF
PROCEDURE OF THEIR MEASUREMENT

The fundamental electrical characteristics of radio receiver RPS relate:
1. sensitivity of receiver.
2. Calibration error and the reserve of overlap against the range.
3. weakening frequency along the specular channel.
4. passband of IF amplifier.
5. nonlinear distortions.

Standards from the given parameters are given in Chapter 1, § 4 of the present manual.

With the measurement of the fundamental electrical characteristics of radio receiver RPS it is
necessary to have the following measuring equipment:

1. standard signal generator of the type G.

2. output meter of the type IV-4.

3. gauge of frequency of the type ICH-SHCH or HICCUP.

4. audio frequency oscillator.

5. gauge of nonlinear distortions OF INI -10 type.

6. heterodyne wavemeter of the type 527. 7. voltmeter of alternating current with the limits of
measurements to 300v, checked for the frequency 400 Hz. the measurement of the fundamental
electrical characteristics of radio receiver to conduct with the normal climatic conditions and the
nominal voltage of supply 115 v. all measurements of receiver to conduct with the normal load at
the output - one pair of high-resistance Headphones.
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§ 1. The measurement of the sensitivity of receiver

The sensitivity of receiver is called minimum value EMF in the antenna (at the entrance of receiver),
which is necessary for obtaining on the termination of normal stress. For the receiver RPS by
normal output voltage is 15 v. the order, the measurements of measurement are made at three
points of each sub-band: one average and two extreme with AUTOMATIC VOLUME CONTROL
and without AUTOMATIC VOLUME CONTROL with the nominal artificial antenna - by the capacity
of 80 micromicrofarad in telephone and telegraphic regimes, a) receiver and G are included 10 min.
prior to the beginning of measurements. Is established the depth of modulation G M = by 30%
frequency OF F = of 1000 Hz, AUTOMATIC VOLUME CONTROL of receiver switched off. Tuning
receiver in the telephone regime on one of the frequencies is produced 10 minutes after switching
on of feed. As the load of receiver serves one pair of high-resistance Headphones of the type
CONCEALING the high-resistance voltmeter of alternating current (R = of 20000 ohms). The knob
"loudness" of receiver is set in the position of maximum strengthening. To maximum sensitivity
corresponds the stress of the signal generator, with which stress on the load equal to 15 v. with the
determination of the value of sensitivity is produced the fine adjustment of the input circuits of
receiver before obtaining of maximum strengthening. For the determination it is noise receiver with
the presence of carrier modulation G it is turned off and it is measured noise voltage. 53 real
sensitivity is measured with the relationship of noise voltage to the voltage of signal 1: 3. if noise
voltage less than 5 V, then the measured maximum sensitivity is real. But if noise voltage more than
5V, then by knob "loudness" somewhat decreases strengthening receiver before obtaining at the
exit it is noise 5 v. then it is connected modulation G it increases input voltage of up to obtaining on
the output 15 V and again it is measured noise voltage. After several sequential installations by
knob "loudness" is located such position, with which noise voltage with the carrier it will be 5V, and
output voltage 15 v. obtained in this case voltage on the input of receiver will determine real
sensitivity. Without reconstruction of receiver it is included BY AUTOMATIC VOLUME CONTROL
and analogous measurements are made. b)
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Without reconstruction of receiver it is included BY AUTOMATIC VOLUME CONTROL and
analogous measurements are made. b) after the measurement of maximum and real sensitivity in
the telephone regime without a change in tuning receiver is removed modulation G and receiver is
switched into the telegraphic regime. AUTOMATIC VOLUME CONTROL is turned off. Knob
"loudness" - - in the maximum position. By the knob of the sound corrector of the telegraphic signals
of receiver is set to the gauge of frequency the beat note of 1000+ 100 Hz. if in this case beat note it
is obtained in two positions, then the knob of sound corrector is set on that position, with which is
obtained large voltage on output. The value of voltage on the input of receiver is established by
such that to obtain the stress of beatings on the output 15V. this value of input signal will determine
the maximum sensitivity in the telegraphic regime. For ' the measurement of real sensitivity in the
telegraphic regime is removed the voltage of signal G, the entrance of receiver will be short-
circuited and is measured the stress of its own it is noise. Real sensitivity in the telegraphic regime
is measured also with the relationship of noise voltage to the voltage of signal 1:3. if noise voltage
less than 5 V, then the measured maximum sensitivity is real. But if noise voltage more than 5V,
then by knob "loudness" somewhat decreases strengthening receiver before obtaining on the output
it is noise 5 v. then to the entrance of receiver it will be given carrying it is established input voltage
of up to obtaining on the output 15 v. obtained in this case voltage on the input of receiver will
determine real sensitivity in the telegraphic regime. Without reconstructing receiver, it is included
BY AUTOMATIC VOLUME CONTROL and analogous measurements are produced. Sensitivity with
switch on AUTOMATIC VOLUME CONTROL must not differ to more than 30% from measured in
the position MANUAL VOLUME CONTROL. Then receiver is reconstructed consecutively for other
frequencies and is measured sensitivity in the telephone and telegraphic regimes with AUTOMATIC
VOLUME CONTROL and without AUTOMATIC VOLUME CONTROL. The chassis diagram of
measurements is shown in Fig. 25.

§ 2. Measurement Calibration errors and reserve against the overlap of sub-band the order of the
measurement of measurement are conducted in the telegraphic regime, the knob of regulator "beat
note" is established by mark against the point. Is included toggle switch in position "caliber." and the
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Calibration of the scale of receiver at the frequency of 15 Mhz is produced and view-finder is fixed.
For measuring the Calibration error by the knob "tuning" of receiver is established on the checked
frequency this position of the scale, in order to mark on the scale
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it were located accurately against the view-finder on the shutter. At the appropriate frequency of
range Calibrates heterodyne wavemeter ' and weakly it is connected with the entrance of receiver.
They attain by the rotation of the tuning knob of heterodyne wavemeter dead spaces in the
Headphones at the output of receiver, the full value of the frequency of tuning is determined
according to the table of heterodyne wavemeter and a Calibration error is calculated. For
determining the frequency band and reserve from the overlap are carried out the measurements,
analogous to those describe above, with the only difference that the disk of the scale of receiver is
established in the extreme right and extreme leftist of position alternately. The difference between
the frequency of the tuning, measured with the end position of the disk of the scale of receiver, and
the nominal extreme frequency of range is reserve of overlap at the particular point. Reserve on the
overlap on the long-wave sub-bands must be not less than 8 kHz, on the short-wave - not less than
30 kHz the chassis diagram of measurements is shown in Fig. 26.

§ 3. The measurement of low signals

Signal along the specular channel by attenuating the signal along the specular channel is called the
relation of sensitivity along the specular channel to the sensitivity at the fundamental frequency.

Order of measurement:

The scale of receiver is established on the highest frequency of sub-band. To the entrance of
receiver from FCC-6 will be given signal and is measured real sensitivity. Then, without touching the
tuning knob of receiver, G is reconstructed to the side of an increase by the doubled intermediate
frequency and is established the input signal of such value, that at the output of receiver there
would be stress 15V. The voltage supplied from CC-6 to the entrance (input) of receiver, in this
case, the sensitivity along the specular channel is determined.

Weakening of signal along the specular channel must be not less than 4000 times at frequencies 18
- 24 MHz not less than 1000 times. The block diagram of measurements is shown in Fig. 25.
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§ 4. The measurement of the passband of IF amplifier

by the passband of the IF amplifier of receiver is called a difference in the frequencies, with which
its sensitivity occurs into the given number of times of less than the sensitivity with the resonance.
The order of measurement receiver is extracted from the jacket and to the eighth leg of tube Lya
from G will be given the signal of the intermediate frequency F == of 730 kHz with a frequency of
modulation of 400 Hz and depths of modulation OF ZO%. Toggle switch "AUTOMATIC VOLUME
CONTROL - Manual Volume Control" - in the position MANUAL VOLUME CONTROL, the knob of
volume control is located in the maximum position, "quartz" - is switched off, G accurately is tuned
for the intermediate frequency on the maximum voltage on the output of receiver. Then on the
output of signal generator is established the stress, with which the output voltage of receiver equally
to 15 V.
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After this, the TCC-6 voltage doubles and the TCC-6 frequency varies in either direction from
resonance to obtaining on the output of the receiver of stress 15 v. the value of frequency with both
detuning it is measured by heterodyne wavemeter. The value of detuning G into both sides is a
passband of receiver with the weakening 2 times. Thus passband with the weakening 100 times is
measured. In this case the signal from G increases 100. 56 then is included "quartz", the
adjustment knob of strip is placed in the position "latitude." and by the method pointed out above is
measured passband with the weakening 2 times and 100 times. Further is made the measurement
of band of transmission with the weakening 2 times with the installation of the adjustment knob of
strip to the position "it is narrow." . Stress G is established by such so that at the output of receiver
there would be stress 3 v. then stress from G it increases 2 times it is disturbed generator to
obtaining on the output of the receiver of stress 3 v. after this it is turned off modulation G, the
second heterodyne of receiver is included and by the rotation of knob "beat note" are established
dead spaces on the output of receiver. Is turned off the second heterodyne of receiver, it is included
modulation G, it is again disturbed BY G to the side, opposite to the first detuning, before obtaining
on the output of receiver 3 V; modulation is turned off, are included 2-1 heterodyne of receiver and
on the switch on to the output frequency meter is counted off the frequency, which corresponds to
passband. The chassis diagram of measurements is shown in Fig. 27.

§ 5. The measurement of the coefficient of nonlinear distortions
the order of measurement to the entrance of receiver from G will be given the stress 50 V,
modulated by the frequency of 1000 Hz with the depth of modulation 30%. To the output of receiver

in parallel to load is connected distortion meter. By knob "loudness" is installed voltage on output 60
V and is measured the coefficient of nonlinear distortions, whose value must be not more than 8%.
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With switch on AUTOMATIC VOLUME CONTROL the volume control of the receiver was placed in
the position of maximum volume. At the input of receiver the signal will be given with value 0,1 V
and again is measured the coefficient of nonlinear distortions, which must be not more than 10%.
The list diagram of measurements is shown in Fig. 28.

§ 6. The measurement of the regimes of tubes

the regime of the tubes of receiver and rectifier is checked with the nominal supply voltage with the
measurement of voltage with the aid of the vacuum tube voltmeter on the pins of tubes or at points
with the same potential, but preventing influence on the regime in the high frequency (RF). The
signal on the receiver will not be given with the measurement of stresses, sensitivity control is
located in the position of maximum amplitude. With checking of the anode currents of tubes by
instrument, which is located on the front panel of receiver, the pointer of instrument must be located
in the green sector of the scale. This measurement Is tested on all sub-bands, revolving knob
"tuning" throughout entire scale range. The mode of operation of the mixer is checked on the 6th
sub-band: the pointer of the meter must be within the limits of the green sector of the scale. A
change in the anode current of the mixer beyond the limits of the green sector of dial face to the
side of decrease is allowed on the remaining sub-bands.

CHAPTER 8
THE BASIC CHANGES IN THE RADIO RECEIVER RPS

In the process of the production of the radio receivers RPS the following basic design and circuit
changes were introduced:

1. from September 1956 a) for an improvement in joining the axis of the vernier of tuning with the
driven gear the flexible joint is introduced, and for the purpose of relief of forces from the ceramic
axis of rotor with its end positions back stops from the chassis KPE are delayed by driven gear; b)
for an increase in the stability of the sensitivity of receiver with a change in the ambient temperature
(because of a decrease in the quality of the insulation resistance of capacitors) ceramic trimmer
capacitors of the type KPK -8/30 are substituted for the air capacitors. During the replacement in
the operation of capacitors of the type KPK to the trim tabs with the air dielectric the latter are
fastened in the section of sub-band with the aid of the specially given GETINAX (laminated bakelite
insulation) washer. With setting of trim tab it is necessary to focus attention on the absence of
closing the nut of fastening trim tab to GETINAX (laminated bakelite insulation) pay =board in the
section of sub-band.
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2. from August 1957 for eliminating the springing out of the guide of view-finder in the end positions
of snail is changed the construction of the corrector of the scale, in this case the knob of corrector
acquired revolution.

3. from November 1957 in view of the frequent cases of closing the plates - the hermetically sealed
trimmer capacitors of the type "keg" (in the heterodyne circuits) are substituted for the air
capacitors.

4. from April 1958 for the purpose of the elimination of a breakdown in the scales - the glass scale is
substituted to the scale from the organic glass. 5. from July 1959 (from the receiver Ne 2000) are
introduced the following changes: a) for increasing frequency stability of the 1st heterodyne from a
change in the signal is changed the schematic of the 1st heterodyne
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BC-0,25-1-56 xom-I1
BC-0,5-1-5,1 xou-11
BC-1-1-51 wom-II
BC-1-1-10 kox-II
KTK-3C-51-1
KBI'-H-600-0,01-11

BC-0,25-1-1000-11
BC-0,5-1-33 rkom-11
BC-05-1-15 xom-11
Werawoueno
KTK-2C-27-1
KTE-10-150-11

b) is changed the schematic of the screening of the sections of drum, since the screens of the
cavities in the anode circuits of the 1st and 2" UHF were located under the high voltage.
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Entry into the drum switch of dust, moisture and so forth could lead to shorting of the anode circuit
to the housing. For eliminating this deficiency the screens of all sections of drum are grounded. The
diagram of the 1st and 2" UHF to the change is given in Fig. 30; c) for guaranteeing the reserve
with the adjustment with the fine-adjustment capacities (both in the process of tuning in enterprise
and under operating conditions), is produced a change in the values of capacitors, which stand in
parallel to them:

d) since the total current, consumed by receiver, on the average averages 0.56 amperes and
during the application of safety device 2 and with the short-term over currents, caused by the
cold filaments of the radio tubes causing the fuse to blowout, were possible the combustion of
different components - resistances, transformers, etc. For the purpose of the exception of this
and of more effective work of safety device the latter is changed from a 2- ampere fuse to a 1
ampere fuse) for the purpose of simplification in fastening the receiver into it's case is changed
the construction of frame and joining with the case of the receiver. In this case the common
overall sizes of article, and also sizes and arrangement of attaching holes remained without
the change. 6. from January of the month of 1960 (from the receiver Ne 2114) installation is
produced by the colored wire PMVG of 0 0,5 mm.

CHAPTER 9
SPECIFICATION to THE SCHEMATIC DIAGRAM OF RADIO RECEIVER

together with the resistances of the type VS, indicated in the present specification, enterprise
for preparing the radio receiver uses MLT resistors. The resistances OF MLT are made by
power from 0,5 W and it is above. Therefore the resistances OF VS-0.25 and VS-0.5 are
substituted on MLT-0.5. The resistances OF VS-Y and VS-2 are substituted respectively on
MLT-1 and MLT-2. Resistances of the type MLT, indicated in the specification, cannot be
substituted by resistances of the type VS.

OfosHAUPHHE EMeHTa
no llpHHan“ﬂanﬂﬁ BE‘JT'H‘-]'H]T-'! A0 HIMEHEHHA BEJIHLIHH& focae
CXEME HAMEHEHHS
[ .
Csr KI'K-1M-33.1 KTK-1M-39-11
Cw KIK-1M-12-11 KTE-1M-5-11
Cas KI'K-1M-39-T1 KTK-1M-33.11
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Enclosure 1
FRONT PANEL WIRING DIAGRAM MPHIAOKEHHE 1

JEKTPOMOHTA)XKHASI CXEMA NEPEAHEH NMAHEJH

LA

Mpumeuanne HoMmepa 30eKTPHUECKHX 30eMEHTOE COOTBETCTBYIOT HOMEDAM 3ACMCHTOB MPHHUHTHAALHOR CXeMul

NOTE: Numbering of wiring elements is the same as that in the circuit diagram.



SPECIFICATION OF TRANSFORMER AND CHOKE COILS

HAMOTOYHBIE JAHHBIE TPAHC®OPMATOPOB H APOCCEJIER

Table 3
Tafauya 3

Designation in . Number § Number} Number of turns DC ISt T £ Wi
Part e D T B e i resistance| Type of Wire o
#,f Hz.;a:::xe o™ ram;:ég g E Haﬂf:::mflﬁ-::]i{é;gqua F(.:u::nyqecrﬂu COnpoTHRICH Haumenosan Electric circuit
= B NPH:AHUAD 3BOACKHX | 2 | cTRo BHTHOR MOCTLAHHOMY SAeKTDPHYECKAR CXeia
ﬁ ABTATH cxeme gepremed gl miKon | caces B ca0e i TOKY npoBaLE
Rectifier choke 3 ' Q (ohm)
Lo | p-1 Wwrsmoos |2 | ~1680 | 24 70 7080 ox | N371 20,2
6 —_—
! HF choke i | : N leﬂ
Loe Lax L o 2 100 |2eeumun 100 7.8+ 8.9 ox NANWMOF0,15
2 IE[L;\EEI:E.']H Bhl- ;;5. l{-a:. :: ]}1}}:;{5?75322_33? it 1 i et 0,02 +0 L3 om | NAN=121,0
r{iayers, 41 turn‘sﬁach
Power CAOA-0N0 41 8| . . -
transformer ! 207 Z 1 caoii-43 & 2'13 : 2'3& ) N3l &{:'49 ?ﬁ@:
C " . 6 ca-no 110 s . f
3 ANOBO Tp-2 K5 714 000 1l ?t:{;l T 1 c1-100 8 50-:-60 om Mnat 0,2 18)s, ,‘z‘lgg
TI:IﬂHﬂbI:IDHHTDp [II g ] g UIU'I'I'E T-'UJ]-& M naﬂ] Eju,ga I%k’ uFﬁ’
My (6
v 12 1 12 0,02:0,036 ox| M3 21,35 q
Ks(2)
Output ), p(%
Brxoanof 1| ~1900 | 19 100 | 220:380 ow | 1371 0,1 z
4 Tp-1 B-13075-502 . %05/
rpaxchopMaron \ [y ~1330 { 14 Ilacf[g.ﬂug{]aa 260 =400 ox | 113J1 20,09 i L
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HF-UNIT’S WIRING DIAGRAM
INEKTPOMOHTAMHAA CXEMA BJIOKA BBICOKOH YACTOTDI

JAMBHATEAE
Contactor

Pk

Tior

15 BE

T LAl

% K AHTEHHE
To the aerial

MprMewanne

|- 3
]—_Lu Mount un—_Lj

DCHOBAHKE EEPHATENR

&

3‘IHITj!lll"IEl;"J{I[:n: FMEWMERTOR COOTEETCTE) DT  HOMERANM SA2MeHTOB u|l-llH1l.HI'L|nlﬁﬂhH.-Eli CRENE

NOTE: Numbering of wiring elements is the same as that in the circuit diagram.

o3

Enclosure 2

NMPHAONENHE 2




, Enclosure 3
IF-UNIT’S WIRING DIAGRAM NPHAOKEHHE 3

INEKTPOMOHTAKHAA CXEMA BJOKA NPOMEAXYTOYHOR 4YACTOTHI

41 KFACH

? EFIHIH
L ERERE
| L _||!_ ::_ .I-IL_I

MprMeyanue HoMepa snexTpHUSCKHY SJEMEHTOR COOTBETCTBYHIT HOMEpAM s:tduem'un APHANATHAARKOH CXEME.

NOTE: Numbering of wiring elements is the same as that in the circuit diagram.



Enclosure 4

LF-UNIT’S WIRING DIAGRAM ! TPHAOKEHHE 4
AEKTPOMOHTAXHAA CXEMA BJIOKA HH3KOH YACTOTBHI

Lzy
Mpusesanne HoMEpa SIEKTPHUSCHHX sneMedTol COOTBETCTBYIOT HOMEDAM  SACMEHTON MpIHIEHAALROR CAEMb

NOTE: Numbering of wiring elements is the same as that in the circuit diagram.
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WIRING DIAGRAM OF RECTIFIER
Note, My 400Hz power supply is solid

state, no S5U4 rectifier tube.
Enclosure 5

HITPHAQMNWEHHE 3
INEKTPOMOHTAHASI CXEMA BbLINPSIMMHTEJ S .

4 N

Ao-1
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Enclosure 6
CHASSIS DIMENSIONS/INSTALLATION [PHAOKEHHE 6

FABAPHTHO-YCTAHOBOYHBIA "HEPTEX PAJLHONPHEMHHMKA

e

S0 |

2

-

BLiNPAMHMTENL

129
Rectifier

Phma BuiNPAMKHTENR

—

410 ,
Receiver’s mount Rectifier mount




Enclosure 7

BARREL SWITCH SECTIONS DIAGRAM

TPHIQKENHE 7

NMPHHUHMNHAIBHAA CXEMA CEKILHA BAPABAHA

4 5 8 r
- — == - ., ——— e T T T T
it 3o T ———1¢2 % *E =4 | e
Sub-range 1 : sl 5’ I)% ) i%’;ﬂﬂﬁ;:!ﬁ
_ ) I J =7 P (I .
143-2680 khiz; L e 2 1 L =S~ c_ L
Mgl = ey T T — iy — ‘st PR plntaiten
2 nodduanazay : Loy : F‘?fl s -t T o Lot
™ Loy .
Sub-range 2 |£5 " : J.,)_!g# +ﬂ; -E-'ﬂu- I : T Cear : Ii Gl
280-600 kHz; L _j___;;_ —eé | ey e E___J.__
I T T —ilm
Teedduanaicw 3 gt | £ go |
I i
Sub-range 3 | I
2—-4 MHz = e !
r . . ! [ ———¥
4 ardduanason 3 : e e ] 3 %”' i 5 or g |
i 12| Jol o = ==l " |
Sub-range 4 | T"-'-'u 1 T T« i I-% T 1B | o3
4-7 MHz g ———gef | | e |
. - S .. —_— T R
r _;#3' ~ _‘l-h:' I_n!i-r-w--'_ . -_!5'3 'TII-_ .-:nr‘
Snodduanson 3 : =% : TT Mo 8] 5 o L :
S T el |
Sub-range 5 | Cer F "’é&@“ Cor | L = ] ngsz Leg
7-12 MHz; fs :'I__ o4 I__-]:E_E”I_f’-“ﬂ"l_ﬂ._.__.'___—[@* e ep—— ]
- — e — — — - e T, - - - - M
§noddvanason 3 : el . G -—15,,: ;—M ‘?,E iyl ot :_;I- .
Sub-range 6 E Em Cpg | CEr : -r-&' e i ,rl:‘% %"u:-'?m 55 : :g;@; |
— i - H 3
12-18MHz _I_,__ fi‘f_,f__j?:mu’f?_"_—‘___qwu____'”' j
————— r‘—*'———**‘lfr et T e
7 modih J" T “'.:'5',_;_,-3 i o = & ':"fl_-ﬂ" [T r'&“F
L“.:-_ P ﬁlﬁ;ﬁm i Eea:tl o
Sub-range 7 é :;;# | T I & T "o !é_‘F—'JI'—Lw“
18-24 MHz. =t -F B L = _: j_%ucﬁ_f- e e e e
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d) since the total current, consumed by receiver, on the average composes 0,56, and during the application of
safety device 2 and with the short-term closings, caused by the defects of radio tubes to the fuse blowout, were
possible the combustion of different elements of network - resistances, transformers, etc. For the purpose of the
exception of this and of more effective work of safety device the latter is substituted from 2- ampere to the 1- the
ampere; e) for the purpose of simplification in fastening receiver for the amortization frame is changed the
construction of frame and articulation with the jacket of receiver. In this case the common overall sizes of article,
and also sizes and arrangement of attaching holes remained without the change. 6. from January of the month of
1960 (from the receiver Ne 2114) installation is produced by the colored wire PMVG of 0 0,5 mm.

CHAPTER IX. SPECIFICATION to THE SCHEMATIC DIAGRAM OF RADIO RECEIVER

together with the resistances of the type VS, indicated in the present specification, enterprise for preparing the
radio receiver uses the resistance OF MLT. The resistances OF MLT are made by power from 0,5 W and it is
above. Therefore the resistances OF VS-0,2SHCH and VS-0,SHCH are substituted on MLT-0,SHCH. The
resistances OF VS-Y and VS-2 are substituted respectively on MLT-Y and MLT-2. Resistances of the type MLT,
indicated in the specification, cannot be substituted by resistances of the type VS.
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