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INTRODUCTION

This publication deals with the operating principle,,
operation and maintenance of radio sets P-105M, P-10&M,
P-109M.

The Technical Description contains information on the
performance characteristics, electrical parameters and
composition of the radio set, explains the purpose of its
main parts and components and gives the peculiarities of
the radio set operation under various conditions.

The Instructions contain necessary information con-

cerning the care and maintenance of the radio set during
its service life and storage.






1. BASIC SPECIFICATIONS

The radio sets, types P-105M, P-108M and P-109M, are
portable, USW, frequency-modulated, telephone, two-way
sets with provision for remote control and retransmit-
ting and are designed for fixed-wave radio communication
in radio networks and in vehicular installations.

The radio sets ensure fixed-wave communication on
any frequency of the working range, with the ambient
temperatures of the operating radio sets differing by up
to 30°C. The radio sets remain serviceable under any
climatic conditions at temperatures from -40°C to +50°C
and at a relative air humidity of up to 98 per cent. At
a temperature difference exceeding 30°C and at air tempe-
ratures below -10°C the frequency is corrected against
the built-in crystal calibrator of the radio set.

With the lids shut, the radio sets are impervious to
rain end withstand short-time (up to 10 minutes) immersion
in water down to a depth of 0.5 m.

The radio sets are operative under conditions of jolt-
ing during the travel of a motor vehicle over various
roads and at various speeds, as well as when carried by
a radio operator. They can be transported by different
transportation facilities without fear of being damaged.

The radio sets withstand vibration during 3 hours
within a frequency range from 10 to 70 Hz at an sccelera-

tion of not more than 6 g and impacts totalling 4000 at
an acceleration of 100 g. ‘



The P-109M radio set operates within the range of
21.5 to 28.5 MHz and has 281 operating frequencies.

The P-108M radio set operates within the range of 28.0
to 36.5 MHz and has 341 operating frequencies.

The P-105M radio set operates within the range of 36.0
to 46.1 MHz and has 405 operating frequencies. The same
operating frequency is set simultaneously both for the
receiver and the transmitter. The operating frequency is
selected on the basis of the number of radio setsoperat-
ing within the given range, the type of antennas used and
the location of the operating radio sets.

The notches on the radio set dial are applied every
25 kHz, and the frequencies are numbered every 200 kHz.

The radio sets are provided with the antenna as-
semblies of the following types;

(a) flexible rod antenna, 1.5 m high, in conjunction
with a counterpoise of three beams;

(b) combined rod antenna consisting of a flexible
rod antenna and six sections (the total antenna height is
2.7 m) in conjunction with a counterpoise of three beams
for operation at halts;

(c) directional beam antenna, 40 m long, suspended at
a height of 1 m above the ground, to increase the communica-
tion range and to perform operation from under a shelter;

(d) beam antenna, 40 m long, raised (at the radio aet)
to a height of 5 - 6 m and descending gradually towards the
opposite end directed towards the party, to increase the
communication range and to perform operation from under
a shelter; '

(e) vehicle antenna, consisting of a combined rod
antenna, a special bracket with a shock absorber for secur-
ing the antenna to the side of the vehicle and a connecting
wire, 1 m long, for operation during the movement of the
vehicle.

The radio set provides for a reliable two-way radio
commurication with a radio set of the same type over fairly



rough and wooded terrain at any time of the day and year,
on any frequency of the range, at battery voltages of 4.4,
to 5.2 V over the following distances;

(a) 6 km in operation with the rod antenna 1.5 m high
with the vehicle on the move or with the same antenna and
a counterpoise laid down on the ground;

(b) 10 km (8 km for P-105M) when operating at the
halt with the combined antenna of 2.7 m and a counterpoise;

(¢) 15 km when operating at the halt with the direc-
tional beam antenna elevated to a height of 1 m above the
ground;

(d). 25 km when operating with a beam antenna elevated
to a height of 5 -~ 6 m above the ground;

(e) 8 xm (6 km for the P-105M) when operating with
the vehicle antennaj

(f) pnot less than 10 km (for the P-105M radio set not
less than 8 km) when operating from an outlying post via
a type TA-57 telephone set connected to the radio set by
a two-conductor field cable, up to 500 m long, into a
combined antenna; at least 15 km when operating into a
beam antenna suspended 1 m above the ground, and at least
25 km when operating into the same antenna elevated 5 -6m
above the ground.

The radio set preparation time is as foliows:

(a) 5 min for operation with the rod antenna;

(b) 15 min for operation with the beam antenna.

Practically, there is no mutual interference of
adjacent radio sets operating on operating frequencies
spaced at 100 kHz, if the radio sets are positioned not
closer than 100 m to each other.

The current consumed by the radio set from the storage
batteries rated for a voltage of 4.8 V does not exceed:

1.85 A in transmissiong

0.85 A in reception.

When the radio set is operated in remote control and

retransmission modes, the current consumed from the
batteries does not exceed 2.2 A.



A set of storage batteries consisting of two series-
connected 2HKII-20¥2 or 2HKN-24 batteries provides for a con-
tinuous operation of the radio set during 17.5 hours (for
the 2HKI-20Y2 batteries) or 21.5 hours (for the 2HKI-24
batteries) at a receive-to-transmit time ratio of 3:1.

The mass of the operational radio set does not exceed
14 kg.

The mass of the packing box together with a factory
outfit of the radio set does not exceed 40 kg.

The overall and installation dimensions of the radio
set are given in Fig. 1.

The dimensions of the radio set including the project-
ing parts do not exceed: length - 310 mm; height - 325 mm;
width -~ 170 mm.

The dimensions of the packing box do not exceed;
length - 620 mm, height - 420 mm; width - 350 mm.

Flectrical Characteristics

of the Receiver-Transmitter

The current in the transmitter dummy antenna consisting
of a 50-Ohm resistor at the rated battery voltage of 4.8 V
on any operating frequency is not less than 140 mA.

The total calibration and frequency-setting error of
the receiver—transmitter (with frequencies set according
to the dial), at an ambient air temperature of +20 +5°C,
after a 5-min (or more) warming-up period, is within +4 kHz.

Provision is made for checking and correcting the
dial calibration against a crystal calibrator built into
the radio set.

Departure of the receiver-transmitter frequency under

the action of the destabilizing factors listed below does
not exceed:
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(a) 4 kHz with variation of the battery voltage within
4.4 to 5.2 V3

(b) ¥3 kHz with the frequency drift during 15 minutes
after switching-on the radio set.

The frequency deviation of the transmitter is ¥5 kHz.
The sensitivity of the modulation input of the transmitter
on a modulation frequency of 1000 Hz is 140 60 mV. The
frequency deviation of the transmitter when a loud "ah"
is pronounced in front of the microphone is not less than
¥5 xHe. ‘

The sensitivity of the receiver throughout the whole
range, at a 10:1 ratio of the output voltage of a modulat-
ed signal to that of an unmodulated signal, is not worse
than 1.5 uV.

With a 1l.5=-uV signal voltage at the receiver input
and a signal f;equency deviation of i5 kHz, the output
voltage across a pair of type TA-56M low-impedance hesd-
phones is not less than 1 7. The noige voltage at the
receiver output with no signal applied does not exceed
0.75 V.

The image-~channel selictivity on the highest frequency
of the range is not less than 54 4B (%00 times). The
intermediate frequency of the receiver is 793.8 ¥1 xHa.
The attenuation of interference having a frequency equal
to the intermediate one is not less than 80 4B
(10,000 times).

The selectivity characteristic ol the receiver for
both radio and intermediate frequencies, with the ~utoma-
8



tic frequencj control switched off, ensures the following

passbands:

(a) at least 14 ¥Hz with an attenuation of 6 dB
(2 times)}

(b) not exceeding 45 kHz with an attenuation of
60 dB (1000 times).

The discriminator tuning resonance frequency deter-~
mined by its output D.C. voltage, with the radio set
crystal calibrator switched on, should differ from the
rated value of the intermediate frequency by not more
than +0.5 V. The receiver set noise voltage at the dis-
criminator output is not more than Yo v,

The automatic frequency control system of the local
ogscillator with a receiver input signal of 1.5 uV ensures,
within an initial off-tune band of £10 kHz, an initial-
detuning-to-the-residual-detuning ratio of at least 5.

The receliver output voltage does not vary by more
than 20 per cent when the input voltage changes from 3
‘to 1000 uV.

Variation of the transmitter master oscillator and
recelver local osclllator frequencies with variation of
temperature from +20 to +50°C and from +20 to -40°C

does not exceed X140 Hz per degree throughout the whole
frequency range of the radio set.



2. STANDARD EQUIPMENT

The factory outfit of the radio set is placed in a
packing box. ‘

The factory outfit includes:

(a) working radio sety
(b) spare parts and accessories.

The working radio set includes:

(a) the operational radio set consisting of a receiver-
transwitter, two storage batteries, type 2HKII-20Y2 (or type
2HKII-24) with bunched wires and rubber caps, flexible rod
antenna, shoulder straps, shock absorber, three-beam
counterpoise and a headset;

(b) the radio operator’s bag used for carrying the
headset, beam antenna, flexible rod anteana with 8ix sec-
tions for a combined antenna, three-beam counterpoise,
larger, smaller and correcting screwdrivers, socket wrench
for storage batteries and an inspection light. In addition,
the radio operator’s bag contains spare dial illumina ing
lamps, an inspection light and insulating tape, spare
parts for storage batteries.

The spare parts and accessories are arranged °“n a pack-
ing box. Accommodated in the box are:

(a) two storage batteries, type 2HKII-20Y2 (or type

2HKI-24) installed in the left-hand compartment of the box
provided with a lid;

(b) handset placed over the storage battery compart-
ment:

(c) beam antenna with stakes and guys in a canvas case

stowed between the rear wall of the pacEing box and the
package of the working radio set;



(d) spare Tod SNTEenna Buu- A VAasvwayp

in the packing box next to the battery compartment;

(e) bracket for mounting the radio set is arranged
together with the radio set in the right-hand compartment
of the packing box;

(f) bunched wires for connecting the storage batteries
are packed in the radio operator’s bag;

(g) six spare sections of the rod antenna are arrang-
ed in a special recess at the left-hand wall of the pack-
ing boxi |

(h) the PE-75-4-16 feeder, 10 m long;

(i) Technical Description and Operating Instructions,
and Service Log for the radio set and storage battery.

The battery maintenance instructions are kept in the
pocket at the right-hand wall of the packing box;

(J) bracket for antenna fastening.

3. DESIGN AND OPERATING. PRINCIPLE

Receiver-Transmitter Block ‘Diagram (Rig., 2)

The receiver-transmitter employs a transceiver cir-
cuit with a common exciter-local oscillator which can be
continuously'tuned throughout the range.

The frequency is set by a common knob simultaneously
for both the transmitter and the receiver, with a part of
the valves and tuned circuits employed both in reception
and transmission. The tuning controls of all the radio-
frequency circuits of the receiver-transmitter, with the
exception of the antenna circuit, are ganged. The variable
gang capacitor simultaneously tunes three circuits:

(a) the anode circuit of the first radio-frequency
amplifier;

(b) the grid circuit of the second radio-frequency
amplifier;

(c) the anode circuit of the second radio-frequency
amplifier, which is aimultane&usly the anode circuit of
the exciter-local oscillator. Its tuning is ganged with

11
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that of the grid circuit of the exciter-local oscillator
through a worm-gear transmission.

The'exciter-ldcall oscillator circuit employed in the
radio set has the following features:

(a) the exciter stage operates on the transmitter
base frequency;

(b) the transmitter exciter is used as the local
oscillator of the receiver.

The latter is achieved by means of a variable capa-~
citor that is connected by the contacts of an RF relay to
a section of the turns of the exciter circuit coil.

Switching over from reception to transmission and vice
versa is performed by pressing or releasing (respectively)
the push-to-talk switch on the headset or on the handset,
which coatrols the radio set switching relay.

The radio set has provisions for:

(a) controlling the radio set through a type TA-57
telephone set from an outlying post;

(b) calling the radio and telephone operators and
establishing communication butween them;

(¢) retransmission with the use of manual control.

Purpose of Radio Set Components

A two-stage radio-frequency amplifier employing
valves 1X17E and 1X18F is intended for amplifying the re-
ceived signal voltage and ensuring image-channel selecti-

vity.

The mixer employing wvalve 1X18B5 is intended for convert-

ing the received frequencies into a lower intermediate

frequency. The mixer employs a single-grid frequency conver-
sion circuit.

13



The exciter-local oscillator employing valve 1X295-B in
a circuit with electronic coupling is intended for obtain-

ing the transmitter exciting voltage and the receiver local-
oscillator voltage.

Main amplification and frequency selection of the
signal occur in the four-stage intermediate-frequency
amplifier. The attenuation at a detuning by +22.5 kHz

from the centre frequency is not less fhan 60 dB
(1000 times).
The half-amplitude passband (6-dB3 attenuation) of

the intermediate-frequency amplifier i3 not less than
17.5 kHz.

The amplitude limiter employing valve 1X18F is intend-
ed for reducing the signal parasitic amplitude modulation
which accompanies frequency modulation.

The amplitude limiter changes the rezeiver :utput
voltage by not more than 1.5'dB (1.2 times) with variation
of the receiver input signal voltage by 50 dB (300 times).

The discriminator is designed for removing the desired
signal from a frequency modulated signal, i.e., for remov-
ing the transmitted message.

The audio-frequency amplifier is intended for arplify-~
ing the voltage picked off the discriminator to the value
necessary for the normal operation of the headphones. The
band of amplified frequencies extends from 300 to 3000 Hz.

The microphone amplifier accommodated in the headset
amplifies the voltage taken from the microphone to a value
of about 80 - 200 mV.

The limiter in the AFC control voltage circuit reduces
the destabilizing effect of inaccurate tuning of the dis-
criminator and mixer circuits on the local-oscillator fre-
quency. The level of limitation of the discriminator cont-
rol voltage is #2.5 V.

The modulator employing a N901I' varicap is intended

for changing the frequency of the transmitter exciter
during modulation.

14



. When the radio set is receiving, the modulator Iunc-
tions as a control element in the automatic frequency con-
trol (AFC) system. '

The power amplifier employing a 1I[I245-B valve is in-
tended for amplifying the power of the signal supplied
by the exciter to obtain an output power of 1 W.

Operation of Radio Set in Transmission

When the radio set is transmitting (the headset push-
to-talk switch depressed) the valves of the exciter-local
oscillator and of the power amplifier are operating. The
heater voltage of the reat of the valves is cut off. Si-
multaneously the tracking variable capacitor in the
exciter-local oscillator circuit becomes disconnected.

As a result, the master oscillator generates the frequency
on which the ftransmission is performed.

The signals of this frequency are applied from the
exciter to the grid of the power amplifier valve the anode
circuit of which includes the antenna circuit. Then these
signals are radiated by the antenna.

Audio-frequency voltage is supplied from the microphone
through the microphone amplifier to the audio-frequency
amplifier of the receiver which is used in transmission as
a submodulator. From the audio-frequency amplifier output

the audio voltage is applied to the varicap for frequency
modulation.

Operation of Radio Set in Reception

On switching over the radio set to reception (the
push-to-talk switch on the headset released), the filament
voltage of all the receiver-transmitter valves except

for that of the transmitter power amplifier valve, is
switched on.

15



Simul taneously the tracking variable capacitor is _
connected to the exciter-local oscillator circuit, ensuring
the required local oscillator frequency, which differs
from the transmitter frequency by 793.8 kHz.

The signal voltage is applied from the antenna to the
antenna circuit which is tuned to the signal frequency.
From the antenna circuit the signal voltage is applied to
the grid of the radio~frequency amplifier valve and then,
to the mixer.

The local-oscillator voltage necessary for converting
the signal frequency into the intermediate frequency is
developed in the anode circuit of the second radio-~fre-
quency amplifier which, as was mentioned above, at the same
time serves as the anode circuit of the local oscillator.

The anode circuit of the mixer includes a tuned cir-
cuit across which the IF voltage is developed. The inter-
mediate frequency is obtained as a result of conversion of
the signal frequency in the mixer. This voltage is supplied
to four IF amplifier stages which provide for main amplifi-
cation and signal selection. After amplification th. 1¥
signal is applied to the amplitude limiter and then, to
the discriminator. The latter detects the frequency-modu-~
lated signal, as a result of which an audio-frequency
voltage is developed across the discrimirnator lo.d. After
amplification this voltage is applied to the earphones.

The radio set frequency is checked and corrected by
pressing the CALIBRATOR - LIGHT (KAJIUEPATOP - CBET) push-
button. In this case the radio set should be switched to
reception.

When the CALIBRATOR -~ LIGHT push-button is depressed,
pover is supplied to the crystal calitrator. The voltage
from the calibrator is applied simultsneously to the input
of the second radio-frequency amplifier and through the
wiring capacitance, to the mixer output. As a result of the
interaction of the crystal harmonics and the local-oscil-
lator frequency, an intermediate frequency develops at the

16



mixer output. This frequency together with the fundamental

crystal frequency produces beatings which are heard in the
radio set earphones.

Operation of Radio Set in Remote-Control and
Retransmission Modes

When the radio set switch is placed in the appropri-
ate position, the radio set can be used for communication
with an outlying post (for example, with a telephone set)
along a two-conductor field cable, with provision made
for remote control of the radio set from the outlying post.

The telepbone operator of the outlying post can be
called by the radio operator by depressing the CALL
(BbI30B) push-button. The line is fed with a pulsating
voltage. In this case the function switch should be in
the SERVICE (C/lYX.) position (to prevent a change-over
of the radio set to transmission, the switch breaks the
supply circuit of the switching relay winding). The radio
operator can be called by the telephone operator over
the line by turning the magneto handle of the telephone
gset, which supplies an A.C. voltage to the relay winding,
with the function switch in the SERVICE position, and
causes the relay armature to vibrate and to create a buz-
zing sound which serves as a call signal.

In the remote control of the radio set from an out-
lying post, a D.C. voltage is fed from the radio set to
the line for controlling the relay, the circuit of which
is closed to the chassis when the push-to-talk switch of
the telephone handset is depressed. The relay operates,
and its contacts close the supply circuit of the relay
which switches over the radio set to-transmission.

Retransmission is effected by two radio sets which
are controlled by the radio operator of one of them. In
this case audio-frequency voltage from the receiver out-
put of one of the radio sets is applied to the transmitter
input of the other radio set along a two-conductor field

17



cable which connects the CHASSIS - LINE (KOPIYC - NVHUA )
terminals of the two radio sets. One of the radio sets
operates in the REC. RETR. (ITP. PETP.) or TRANS. RETR.
(NEP. PETP.) mode and the second, in the RADIO (PAIuO)
mode. The radio operator attends the first radio set.

Operation of Radio Set in Radio and Wired-Radio
Networks

When using the portable USW radio sets, types P-105M,
P-108M and P-109M, in conjunction with other radio equip-
ment, it is necessary to bear in mind the following:

(a) an operating radio set should not be kept in
a radio-frequency field of high intensity. Should it be
necessary to operate in high-intensity field or into
a single antenna with another transmitter (or with the
antenras positioned close to each other), protective
devices should be employed in the antenna circuit of the
radio set. Voltages at the receiver input exceeding 8 to
10 V cause the first radio-frequency amplifier valve to
fail, i.e. , make the receiver inoperative;

(b) the radio set should be supplied from batteries
only. In case external sources are used for feeding the
radio set, it is necessary to ensure symmetry of the arm
voltages. The arm voltages should not differ from the rated
value by more than 0.2 V at a total voltage of 4.6 to
5.0 V.

The voltages across the supply sources should be
measured, with the radio set switched on.

4, SELECTION OF SITE AND CHOICE OF AN'CENNA

. Peatures of Radio Communication and Selection
of Site for Radio Set '

When operating the radio set, especially over the
maximum communication distances, it is necessary to bear
in mind the following.

18
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be selected with allowance for the peculiarities of pro-
pagation of ultra-short radio waves. Electromagnetic waves
spreading along the Earth’s surface and encountering
obstacles on their way, can to a lesser Qr'greater degree
circumvent them and be reflected and absorbed by them at
the same time.

The degree of reflection and absorption of radio waves
within the frequency range of the given radio sets is rather
high but their ability to circumvent obstacles is negli-
gible. When operating in mountainous and wooded localities
and in an urban area, this should be taken into considera-
tion. Of utmost significance are the relief of the locality
and the ground features in the immediate vicinity of the
radio set.

Obstacles located at distances 3 to 5 times exceeding
their height have a much smaller effect on the range and
reliability of radio communication .

When selecting a site for the radio set, adhere to the
the following rules:

(a) do not position the radio set in the immediate
vicinity of obstacles located in the direction of the
communicating party, such as, for example, sfeep slopes,
elevations, embankments, stone and reinforced-concrete
buildings, metal structures, transverse power and wired-
communication lines, etc;

(b) if circumstances allow, position the radio set
on the slope of a hill facing the communicating party or
on a s8ide slope. If it is necessary to position the radio
set on the reverse side of a steep elevation, it should
be arranged as close as possible to the summit or to a
side slope;

(¢) if the communicating party is located in the
direction of an open area, do not set up the radio set on
the fringeof the forest. In this case go deeper into the
woods or out into the open space. It is better to posi-
tion the radio set inside a group of trees than on the
border between the forest and the forest gladey

19



(d) when operating from inside a stone building
position the radio set in a room with windows facing the
direction of the communicating party;

(e) in an urban area, especially in a city, inter-
ference with ultra-short waves ray occur, with the result
that within a few metres of places with good audibility
there are places with poor audibility or no audibility
at all. '

If in a large city radio communication turns to be
unreliable, the radio set should be moved several metres
away from the initial site to a place where communication
will be reliabley

(f) when the radio set is located or. a hilltop, on
a high tree, or on the roof of a building, the communica-
tion range can exceed the specified range of the radio
set.

It is recommended that the radio set should be
operated with the automatic frequency control (AFC) system
switched on. However, if there is interference from radio
sets on a frequency close to the tuning frequency of the
radio set,‘it is necessary to check the reliagbility of
communication with the AFC system toggle switch both
switc™ed on and off. If during operation it is noticed
that the tuning of the receiver Jjumps over to the inter-
ference frequency, and the communication with the communi-
cating party is disturbed, the AFC system should be
switched off.

To ensure fixed-wave radio communication in all cases
of the radio set operation, it is necessary from time to
time to check and correct the calibration against a cor-
rection point located on the dial in the upper part of
the range. The calibration is corrected, with the AFC sys-~
tem switched off. At temperatures below -10°C the cal.bra-
tion should be necessarily corrected.

Under especially severe climatic conditions the
calibration should be corrected against the nearest cor-
rection point, for which purpose the secon? correc ;ion

20



When correcting the calibration against thls poinv wne
accuracy of the dial calibration will be within the rated
limits only in the lower part of the range. |

Choice of Antenna

The type of antenna to be used should be chosen on
the basis of the following considerations:

(a) the required communication range;

(b) the nature of the forthcoming operation (operation
of the radio set on the move, at the halt, in a radio net-
work or in a radio link); |

(c) local conditions at the site and tactical situation.

The directivity of a rod antenna is rather low, where-
as the directivity of a beam antenna, which is of the tra-
velling wave type, is rather high.

When operating in a radio network a directivity of
an antenna is undesirable, as the communicating parties
that have to be contacted are located, as a rule, in
different directions. Therefore, a beam antenna which po-
sesses a rather high directivity can be used for opera-
tion in a radio network only with a certain amount of care.

When operating from the shelter and from the cellars
of buildings it is better to use a beam antenna. It is also
used when it is necessary to communicate over the maximum
distances.

It is also possible to conduct communication from
the shelter by removing the antenna from the shelter and
mounting it with the aid of a bracket on some local object,
the antenna in this case being connected to the radio set
by means of a type PK-75-4-16 feeder.

However, the communication range is reduced in this case
due to losses which occur in the connecting cable.

Wooden houses with straw or tile roofs affect the
range of radio communication negligibly. When operating
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FIG. 3, EXAMPLES OF SITING THE RADIO SET AND
lNSTALLATION OF ANTENNAS

(o) operation with a low beam antenna (directivity pattern is
shown at bottom); (b) operation on a rod antenna; (c) operation
with arod antenna out of a shell-hole; (d) operation from a dugout;
(e) operation with a beam antenna from a trench; (f) operation
with a beam antenna from accident in terrain; (g) operation with
beam antenna elevated ; (h) operation in an urban area
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with a rod antenna inside a building, the radio set should
be positioned on the upper floors (but not immediately
under an iron roof) in the immediate vicinity of apertures
(windows, doors) facing the communicating party.

Fig. 3 shows examples of how the radio set is posi-
tioned and how different antennas are used under diiTerent
conditions. |

One operator is required to operate the radio set.

The layout of the radio set controls is shown in
Fig. 4. '

5. PREPARING THE RADIO SET FOR OPERATION

Setting-Up ard Dismantling the Radio Set

To set up the radio set, it is necessary to:
(a) make sure that the ON/OFF switch on the upper
wall of the pack is in the OFF (OTKJ.) position;
(b) set the function switchin the RADIO (PAIMO) position;
(¢) release four latches on the rear wall of the
pack and open the rear 1lid;
(d) connect the power wires with lugs to the bat-
teries in accordance with the markings and screw the nuts
tight with a socket wrench

(e) install the batteries inside the battery compart-
ment. Shut the rear 1id;

(f) when operating with a rod antenna extend it,
insert it into the Jjack of the antenna insulator an?
secure it.

To mount the antenna on the radio set, take it by the
base and move its sections upwards along the cable. This
done,. "erect" the antenna. To erect the anténna, grasp it
by the levers with both hands and then press sharply with
the thumbs on the latch levers from the outside at the
Joint. Insert the erected antenna with its base into the
antenna insulator and, having turned it counter-clock-
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wigse as far as it will go, tighten IT up wirtn o wrmgow
nut.

Do not use excessive force when erecting and lower-
ing the antenna to avoid breaking the levers and other
parts and do not bend the erected antenna sharply (by
more than @& 90° angle between the ends of the antenna);

(g) take out the counterpoise and extend it in the
direction of the communicating party having secured the
counterpoise lug in the pack terminal marked CHASSIS
(KOPIYC);

(h) if necessary, take the beam antenna out of the
operator’s bag and extend it in the direction of the com-
municating party;

(i) insert the plug of the headset in the receptacle
located on the upper part of the pack or in the receptacle
on the front panel of the radio set;

(3) in service the radio set is carried on the back
of one operator with the aid of shoulder straps. To
protect the operator’s back, the radio set pack is
furnished with a special shock-absorber pad. The shoulder
straps are adjusted according to the operator’s height
with the aid of buckles. At the front the straps are
hitched to the operator’s combat belt.

The radio set is carried and operated on the move
with the 1lids shut and the headset connected to the re-
ceptacle on the pack. When the radio set is carried
by the operator and operated on the move, only the flex-
ible rod antenna is used;

(k) when operating in a motor vehicle on the move
the radio set should be protected from Jjolts and impacts.
The flexible rod antenna, 1.5 m long, or the combination
rod antenna, 2.7 m long, is installea next to the radio set
on a special bracket secured to the side of the vehicle and
is connected to the radio set by a conductor with a 1lug.

It is forbidden to mount the combined antenna

directly on the antenna insulator of the pack when
operating in a moving vehicle.
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It should be taken into consideration that when the
vehicle moves at a speed exceeding 60 km/h, the combined
antegna deflects through a considerabdble angle from its
vertical position under the action of ram air. This will
shorten the operating distance. In this case the combined
antenna should be made of a flexible rod and three rigid
sections. Such an antenna will slightly deflect from its
vertical position and the operating distance will not
change.

To dismantle the radio set, it is necessary to:

(a) inform the communicating party that communica-

tion is overy

(b) switch off power supply by setting the on/off
switch in the OFF (OTKJ.) position;

c) teke down the rod antenna and the counterpoise
and stow them in the operator’s bag. To dismantle the
antenna, release the winged nut, turn the antenna clock-
wise and remove it from the insulator. Preas wifh both
thumbs the latch levers on the inner side of the an-
tenna joint and "lower" the antemna. Then move the sec-
tions along the caﬁle to the upper end of the antenna.
Take the top of the antenna in the left hand, wind the
antenna around the hand to form a ring of 10 to 12 cm
in diaﬁeter. Stow the wound antenna in the operator?’s
bag. Do not wind the "erected"™ antenna. When operating
into & beam antenna wind it up on a fork and stow it

in the radio operator’s bag;
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(d) disconnect the headse%, fora 1 UP anu poox wee
in the bag;

(e) shut the front 1id of the pack.

Note. Prior to stowage, the antenna and the headset
should be cleaned of dust and dirt.

Checking the Radio Set Power Supply and Replacing

the Storage Batteries

Prior to operation, it is neceséary to ascertain
whether the storage batteries are in order.

Discharged betteries are indicated by the pointer of
the meter on the front panel positioned to the left of
the painted luminous sector of the scale (with the toggle
switch on the front panel ¢of the radio set in the AFC OFF
FILAMENT (ANY OTKJI. HAKAJl) position. In addition, when
the batteries are discharged, the level of the receiver
set noise is reduced and the signal is less audible. Dis-
charged batteries should be replaced by freshly charged
ones.

Replace the batteries in the following way:

(a) set the on/off switch on the radio set pack
in the OFF (OTKJ.) positionj

(b) open the rear 1id of the pack and remove the
batteries from the battery compartment;

(c) disconnect the connecting wires from the bat-
teries;
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(d) screw the plugs in the freshly charged batteries,
and connect the supply wires to them observing the pola-
rity;

(e) install the batteries in the compartment, shut

the rear 1id of the pack and switch on the radio set.

Note. For prolonged storage of the radio set it is
necessary to remove the batteries from the
rear compartment and to keep them separately.
The battery compartment of the pack should be
wiped thoroughly of alkali and dirt.

Checking the Radio Set for Serviceability

Prior to operation, check the radio set for service-
ability in the following way:

(a) examine the radio set and the battery compart-
ment. On discovering dirt or any fault, eliminate the
fault and remove dirt by any means available. When remov-
ing dirt, pay special attention to the cleanlineés of the
antenna insulator, the connectors of the headset, the
connections of the batteries to the connecting wires and
the bunched wires proper;

(p) listen to the set noises in reception.

The noises should be loud and without crackling. If no
noises are heard, check the headset by replacing it (or

handset) by a new one;

(¢) check the dial calibration.
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checked and, if necessary, its correction should be
carried out with the aid of the correction trimmer
which 1s accessible through the upper hole in the front
panel of the radio set marlad CORRECTION (KOPPEKLMA).
The hole is stopped by a threaded stopper which should
be screwed out with the aid of a screwdriver.

The tuning frequency should be corrected by turning
the trimmer screw with a screwdriver until zero beats are
obtained, the radio set dial being set precisely at the
correction mark.

(d) make sure that the antenna is energized. In
transmission, tune the antenna tuning circuit referring
to the maximum readings of the instrument located on the

radio set front panel.

The radio set should be properly tuned at any point
of the band.

6. RADIO SET OPERATING PROCEDURE

The types P-105M, P-108M and P-109M radio sets
provide for the following vypes of communication:

- direct radio communication using two or more radio
sets in the radio network;

- telephone communication along a wire line;

- radio communication with remote control of the
radio set from an outlying post via & telephone set;
semiautomatic retransmission at manual control.
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Prior to operation, prepare the radio set and check
whether it is serviceable.

Prepare the radio set for operation in the following
way: _

(a) set the power on/off switch in the ON (BKI.)
position;

~ (b) set the switch in the REC. RETR. (IIP. PETP.)
position for lighting up the dialj

(¢) check the calibration of the dial against the
built-in crystal calibrator;

’d) set the giver frequency with the FREQUENCY SET-
TING (YCTAHOBKA YACTOTH) knob and lock it with the LOCK
(CTOMOP) knob;

(e) met the toggle switch on the front panel in the
AFC ANTENNA CURRENT (ANY TOK AHT.) position;

(f) depress the push-to-talk switch on the headset
and obtain maximum deflection of the meter pointer with
the aid of the ANTENNA TUNING (HACTPOWKA AHTEHHH) knob;

(g) set the switch in the RADIO (PAINO) position.

This done, the radio set is ready for conducting
the radio communication.

Conducting the Radio Communication

For transmitting a message it is necessary to depress
the push-to-talk switch on the headset and to speak into
the microphone in a normal, articulate voice, without

hurrying. The microphone should be held 2 - 4 cm from
the mouth.

For reception, release the push-to-talk switch on
the headset and listen to the headphones. In the case of
a severe interference with reception, it is permissible
to place the switch on the front panel of the radio set
from the AFC (ANY) position to the OFF (OTKJI.) position,
if this improves the quality of reception.
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to Outlying Post

(a) Connect a type TA-57 telephone set by means of g
two-conductor field cable to the radio set terminals
LINE (JIMHUSI) and CHASSIS (XKOPNYC);

(b) insert the headset connector into the receptacle
located on the pack; 7

(c) open the front 1id of the pack and set the
knob of the function switch in the SERVICE (CIVX.) posi-
tion;

(d) depress the CALL (BH3OB) button to call the
telephone operator. The radio operator can be called by
the telephone operator by turning the magneto handle of
the telephone set;

(e) depress the lever of the headset and the push-
to-talk switch on the handset of the telephone set to
conduct communication.

During the talk the noise of the receiver will be
slightly audible. If during the radio operator®’®s work
over the wire line a call is received on the radio set
from a communicating party, the operator must immediately
pass oveb to radio operation by setting the switch from
the SERVICE (CJVX.) position to the RADIO (PAIMO) position.

Conducting the Communication with Remote Control
of the Radio Set from Outlying Post

Having prepared the radio set for operation, set the
function switch in the REMOTE (INCT.) position.

Conduct radio communication from the outlying post,
switching the radio set from reception to transmission by
pressing the push-to-talk switch on the handset of the
telephone set (when switching over to reception, release
the push-to-talk switch).

In this case the push-to-talk switch on the handset
of the radio set is released.
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Re transmigsion

For retransmission it 1s necessary to carry out the
following operations:

(a) the two radio sets that ar~ to be used for re-=
transmigsion are positioned not closer than 25 m from
ecach other, and their LINE {JIMHWA) and CHASSIS (KOPNYC)
terminals are regpectively interconnected by a cable. The
neadset is plugged into the receptacle locatel on th.
pack or on the front panel;

(b) the assigned radio-communication frequencies are
get. The frequencies of the two radio sets should differ
by not less than 100 kHz (four fixed frequencies) accord-
ing %o the radio set dial. Frequency difference multigple
of the radio set intermediate frequency should be avoidzad.

Shoauld it be impossible to meet the frequency sepa-
ration requirements, the rasdio sets should be removed to
a distance of over 100 m from each other.

Prior to operation, it 1is necessary to make sure
that the selected frequencies are suitable. Do this
by checking whether the radio sets have any effect on
each other.

For this purpose, one of the radio sets is switched
to transmission, and the suppression (reduction) of noise
is checked on the receiver of the other. Then, the first
radio set is switched to reception and the second, to
transmission, and the suppression of noise is checked
again. If the suppression of noise is considerable, the
radio sets should be moved farther apart;

(c) each radio set is tuned separately and checked
for radio communication with its communicating party
(the function switches of both radio sets should be in
the RADIO position);

(d) on receiving a call from one of the parties, the
radio operator in charge of retransmission sets the
switch of the radio set that has received the call to the
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radio set retransmits the call in the direction of the

second communicating party (the switch is in the RADIO
position);

IS ) rpuean

(e) the modes of operation of the radio sets are
selected by the function switch. This switch is in the
REC. RETR. (IIP. PETP.) or TRANS. RETR. (NIEP. PETP.) po-
sition, depending on the direction of the radio transmis-
gion. In this case the first radio set will be in the
RECEIVE mode and the second, in the TRANSMIT mode or vice
versa, when the switch is set in the THANS. RETR, (IIEP.
PETP.) position. Performing the manipulations of the radio
sets the operator in charge of retransmission listens to
the transmission and switches over the retransmitting
radio sets at the appropriate time;

(f£f) on finishing the retransmission, the kneb of the
switch should be returned to the RADIO position.

7. MAINTENANCE CF RADIO SET
(Scheduled Maintenance Operations)

Maintenance of the radio set means carrying out those
operations which ensure long life of the equipment and its
constant readiness for operation. |

The radio set maintenance includes:

daily technical inspections;

weekly maintenance;

monthly maintenance;

semiannual maintenance.

Daily Technical Inspections

(a) Carry out external examination and remove dust
end dirt from the accessible parts of the radio set, check- -
ing the latter for serviceability according to the corres-
ponding Section of these Operating Instructions;

(v) take care to keep dirt, snow and sand from getting

into the heagset or handset connector, and also into the
Jack of the antenna insulator;
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(c) keep water from getting inside the radio set. If
water does get inside, take the radio set out of the pack
and dry it, _

(d) see to it that the storage battery plugs are always
screwed in tight. Without good reason neither put the radio
set on its side nor turn it with the antenna insulator downj

(e) protect the headset from the effect of moisture.
After operation at low temperatures or high humidity (in
the rain) dry the handset or the headset. When operating in
the frost keep the microphone from freezing

(£) do not twist or bend sharply the connecting wires
of the headphones. See to it that the outer sheathings of
the cables are in good repair. Disconnect the headset from
the radio set by pulling the connector and not the cable;

(g) the Jjack of the antenna insulator should be clean.
The antenna insulator should be protected from blows;

(h) the rod antenna should be cleaned of dirt and
dried after the rain. Special attention should be paid to
the joints between the antenna sections;

(i) the rod antenna should be cleaned with a dry rag
and by no means with sandpaper or sand, which will result
in removing 8he protective coating

(i) the beam antenna should be wound onto the fork in
even layers, turn to turn. Birt should be wiped off the
antenna wire with a rag. Damaged insulation should be
restored by wrapping the damsged place with a thin layer
of insulating tape.

In addition, it is necessary to keep the battexy
compartment of the pack clean. Before installing the
batteries in the pack, the batteries and the battery com-
partment should be wiped with a rag to remove traces of
electrolyte and alkali salts.

Throughout the opération and storage, at the first
opportunity, open the rear lid of the radio set pack

for examination and, if necessary, clean the battery com-
partment of the electrolyte.
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Immediately Perore operavrng—wuaw
necessary to:

(a) check the battery voltage according to the radio
set meter;

(b) check the power output in the antenna using the
radio set meter;

(¢c) check the dial calibration against the built-in
calibratory

(d) check the serviceability of the headset, the
handset and of the entire radio set;

(e) check the tuning of the discriminator against
the built-in crystal calibrator.

Weekly Maintenance

Weekly maintenance includes:

(a) carrying out the operations included in daily
technical inspectionsy

(b) checking the condition of the antenna devices and
plug connectors.

During the weekly maintenance operations special
attention should be paid to the condition of the storage
batteries, the headset, the handset and the antennas.

Monthly Maintenance

In monthly maintenance, in addition to the operations
indicated for weekly and daily inspections, a detailed
ingpection of the radio set complement is made, and the
missing parts are added to the single set of spare parts.

Semiannual Maintenance

Semiannual maintenance includes the operations of the
monthly maintenance and technical checks of the following
radio set parameters:

~ (a) .measuring the current in a dummy antennaj
(b) checking the current consumed by the radio set;
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(c) checking the modulation of the transmitter;
(d) measuring the sensitivity of the modulation input;
(e) checking the sensitivity and the audio voltage

at the receiver output; ‘

(£) checking the tuning accuracy of the receiver
discriminator and mixer circuits;
(g) checking the operation of the AFC system;

(n) checking the error of the radio set frequency
calibration.

8. MEASURING THE RADIO SET PARAMETERS

The technical checks of the radio set for conformity
to the specifications are carried out at equipped work

places, with the use of measuring instruments of the
following accuracy:

(a) standard-signal generators: in signal voltage,
+25% in deviation, +5%;

(b) heterodyne wavemeters, +0.01%;

(¢) pointer-type frequency meters, +2%;

(d) audio oscillators, +5%;

(e) instruments for measuring D.C. currents and
voltages, +1.5%; '

(£) instruments for measuring radio-frequency cur-
rents and voltages, +5%;

(g) frequency deviation meters, +5%;

(n) crystal calibrators (or radio-frequency meters),
+0.001%. |

”

The electrical characteristics of the radio set are
measr.ved, with the supply sources of the given radio set
used. All the electrical characteristics should be mea-
sured: -
(a) under normal climatic conditions;

~ (b) with the antenna circuit tuned (the antenna cir-
cuit is tuned in the TRANSMIT mode according to the maf-
mum reading of a thermomilliammeter or the meter on the

front panel of the radio set, with a dummy antenna (50-Ohm
resistor) connected);
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(¢c) at a storage battery voltage of 4.8 V (2.4 V per
group) .

The connection of the instruments for measurements is
shown in Figs 5 and 6. "

Measuring the Dummy-Antenna Current

To measure the dummy-antenna current, connect a
thermomilliammeter together with a dummy antenna
(a 50-Ohm resistor) to the antenna input.

Switch on the radio set for transmission and with the
ANTENNA TUNING (HACTPOMKA AHTEHHH) knob obtain the maximum
deflection of the meter. At the rated battery voltage of

4.8 V, the current in the dummy antenna should not be less
than 140 mA.

The check should be made at both ends and at the mid-
point of the range.

Measuring the Radio-Set Current Consumption

The current consumed by the radio set from the bat-
teries should be measured with the aid of two ammeters
connected to the positive and negative wires running from
the batteries. In this case the tranamitter. should be tuned
to maximum current in the dummy antenna.

Measurements are taken at the rated battery voltage
of 4.8 V both in transmission and in reception. With
a serviceable radio set the current in each circuit should
not exceed 1.85 A in transmission and 0.85 A in reception.

Checking the Transmitter Modulation

Prepare the frequency-deviation meter according to
the instructions and connect its measuring cable to the
dummy antenna (antenna input ~ CHASSIS terminal). Switch
on the radio set for transmission. Then pronounce a loud
"ah" in front of the microphone of the headset. The value
of the frequency deviation, as read off the scale of the
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deviation meter, should not be less than 5 kHz. Measure-
ments should be taken at three points: at the ends and in
the middle of the range.

Measuring the Sensitivity of Modulation Input

Measurements are taken at two cut-of'f and one aid-
band frequencies of the range with the transmitter fully
tuned. The transmitter loaded into the dummy antenna is
coupled to the frequency modulation meter. The headset is
plugged into receptacle on the front panel.
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FIG. 5. CONNECTION OF INSTRUMENTS FOR TESTING THE RADIO SET
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A voltage having a frequency of 1000 Hz is applied
from the audio oscillator to the modulation input of the
transmitter (3rd contact of the upper connector of the
pack) via a 0.05-uF capacitor, while a valve voltmeter for
measuring this voltage is connected after the capacitor.

The voltage from the audio oscillator is set to such
a value at which the pointer of the deviation meter will
deflect by 5 kHz. '

The value of the audio voltage required for changing
the frequency by 5 kHz determines the sensitivity of the
modulation input and should be within 80 to 200 mV.

Checking the Sensitivity and Audio Voltage at
Receiver Output

Checking is done with the aid of a standard-signal
generator and a valve voltmeter. Prior to measurements, set
the frequency according to the dial, place the toggle switch
in the AFC OFF FILAMENT (ANY OTK/I. HAKAJ) position, con-
nect tse valve voltmeter to the telephone output of the
receiver being checked.

Apply the voltage of 1.5 puV from the standard-signal
generator (S.S.G.) via its output cable to the input of
the radio set, for which purpose connect the clips of the
S.S.G. output cable to the antenna input and to the CHAS-
SIS (EKOPFIYC) terminal according to the markings on the
cable, switch on the modulation of the S.S.G., set a de-
viation level equal to 5 kHz, and using the FREQUENCY
(YACTOTA) knob tune the S.S.G. to the receiver frequency
against the discriminator zero voltage referring to tra:
valve voltmeter connected to "+" and "-" jacks of the dis-
criminator. ;

The audio output voltage should not be less than 1 V.
Then, switch off the modulation and measure the re idual
noise voltage in the receiver, simultaneously determining
the ratio of the audio output voltage (Vs) to the residual
receiver noise voltage (Vn). Varying the' output voltage
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with the attenuator of the S.S.G. find the value at which
ratio Vs : Vn will be equal to 10. This value is known as
the sensitivity of the receiver. ,

The radio set can be considered serviceable if the
receiver sensitivity is not worse than 1.5 uV.

The sensitivity is checked at two extreme points of
the range.

Checking the Tuning Accuracy of Receiver
Discriminater and Mixer Circuits

Misalignment of the discriminator and mixer circuits
may cause malfunctioning of the AFC (automatic frequency
control) system and as a final result, loss of communica-
tion. That is why during technical examinations and re-
pairs it is necessary to check thoroughly the accuracy
of tuning of these circuits.

T> check the alignment of the discriminator circuit,
a D.C. valve voltmeter is to be connected to Jjacks "+" and
"-" of the discriminator. For this purpose, the cap cover-
ing the discriminator plate should be removed.

In the RECEIVE mode of operation the built-in crystal
calibrator of the radio set is switched on (the CALIBRATOR-
LIGHT button is to be depressed) and the voltage of the
discriminator circuit is measured with the aid of the valve
voltmeter across jacks "+" and "-". The voltage should not
exceed +0.5 V.

If the voltage is other than +0.5 V, rotate the trim-
ming capacitor located on the same ceramic plate with the
aid of a special screwdriver to obtain a zero reading of
the meter.

If the discriminator circuit is tuned correctly and
precisely, .the discriminator voltage, as indicated by the
valve voltmeter, should increase (positive and negative
sides) when the trimming capacitor rotor is turned to the
right and left off the tuned position.
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It should be borne in mind that a metal screwdriver
causes detuning of the circuit (as the trimming capacitor
is not earthed), therefore it is better to use a special
screwdriver included in the set of standard equipment or

a plastic screwdriver with a small metal tip.

After the discriminator circuit has been tuned, check
the tuning of the mixer circuit according to the magnitude
of the voltage across Jjacks "+" and "-", with the crystal
calibrator switched off (the receiver sef: noise voltage
is to be measured).

In this case the measured voltage should not be other
than +2.0 V. If the voltage is beyond +2.0 V, tune the
mixer circuit (at a repair shop), for which purpose remove
the receiver-transmitter from the pack and connect it
to the batteries via a coupling cable. Unsolder the metal
cap of the mixer circuit screen located on the ceramic
plate. Rotate the slug of the mixer coil to obtain zero
readings of the valve voltmeter. Make sure that the cir-
cuit is tuned correctly (the zero reading of the voltmeter
can be also obtained with the circuit fully detuned). Do
this by turning the slug to the left and right of the zero-
reading position; the voltmeter should indicate negative
and positive voltages. Rotate the slug with care .so as
not to damage its slot. After tuning, carefully seal the
circuit. The procedure for tuning the mixer and discrimina-
tor circuits should be the one described above. for example,
it is not allowed to first tune the mixer and then the
discriminator. All the tuning operations should be per-
formed at the midband frequency free from interference.

Checking the Operation of the AFC System

The operation of the AFC system is checked at the mid-
band frequency of the radio set range. An unmodulated
signal of 1.5 pV is applied from a S.S.G. to the receiver
input. A heterodyne wavemeter is connected to jack ITMITER
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(ore.) on the radio set front panel, and a valve voltmeter
" is connected to Jacks "+" and "-" of the discriminator. The
toggle switch is set in the AFC OFF FILAMENT position.

The S.S.G. is tuned exactly to the receiver frequ-
ency according to the zero reading of the valve voltmeter.
Frequency value fo; to which the discriminator is tuned, is
measured with the aid of the heterodyne wavemeter.

The heterodyne wavemeter is detuned by 10 kHz to one
side of the discriminator frequency, and the S.S.G. is
tuned to zero beats with the heterodyne wavemeter. The AFC
system is switched on and the newly obtained intermediate
frequency fres. is measured with the aid of the heterodyne

wavemeter. The AFC system gain (G) is calculated according
to the formula:

fo - fres.

Then the measurement is repeated with the heterodyne
wavemeter and the S.S5.G. detuned by 10 kHz to the other

side of the discriminator frequency. The AFC system gain
should not be less than 5 times.

Checking the Dial Calibration. Frequency
Correction Rules

The calibration should be checked and the frequency
of the radio set corrected after checking all the above-
mentioned electrical characteristics of the radio set and
bringing them to the norms) values.

The check is performed with the AFC system in the OFF
position (the toggle switch is in the AFC OFF FILAMENT
position), and begins with correction of the frequency
against the built-in crystal calibrator. After this dial
calibration is checked in transmission and reception
throughout the whole range of the radio set, beginning
with the maximum frequency of the range.
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The calibration of the radio set dial is checked,
beginning with the TRANSMIT mode, with the antenna circuit
tuned and a dummy antenna (50-Ohm resistor) connected.

The calibration of the radio set dial is checkea in
the TRANSMIT mode with the aid of a crystal calibrator
at frequencies that are multiples of 1 MHz, or with the
aid of a radio-frequency meter. |

The crystal calibrator is coupled to the antenna Jack
of the radio set with the aid of a radio-frequency cable,
and the calibration of the dial is checked.

Ir the calibration error is within +4.0 kHz at any
point of the band, then the calibration of the receiver
should be checked.

If the dial calibration error in the TRANSMIT mode of
operation is beyond +4.0 kHz, then it is necessary to cor-
rect the frequency against an external crystal calidbrator.
For this purpose the highest frequency that is a multiple
of 1 MHz is set on the radio set dial, the antenna circuit
is tuned and, by turning the rotor of the upper correction
trimmer (upper opening next to inscripticn CORRECTION on
the radio set front panel), zero beats or zero readinga
of the frequency meter (connected to the crystal calibra-
tor output) are obtained. '

After this the diasl calibration error should be again
checked over the whole range. If at any poiut of tLe range
the dial calibration error is beyond +4.0 kHz, but less
than 6 - ? kHz, then it is necessary to spread this error
evenly over the range with the aid of thé upper correction
trimmer. . '

For this purpose set the radio set dial to the frequ-
ency at which the error is the greatest.' By turning the
rotor of the upper correction trimmer decrease the calibra-
tion error. This done, check again the dial calibration
error over the whole range. Do this untip throughout the

whole range the error is the least possible and is spread
uniformly.
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In case the upper correction trimmer does not help
in reducing the dial calibration error to +4.0 kHz, but
the calibration error is beyond +7 kHz, the correction
should be performed by shifting the eyepiece.

At the upper frequency of the range the frequency
correction is made with the aid of the trimmer, as de-~
scribed above. Then the lower frequency of the range is
set and the correction is made by shifting the eyepiece.
FPor this purpose, the screws securing the, eyepiece fram-
ing (two to the left of the eyepiece and three under the
rubber cap of the eyepiece) should be somewhat released.

Continue the frequency correction with the aid of
the trimmer (at the upper end of the range) and eyepiece.
(at the lower end of the range) until a minimum and uni-
form error over the whole range of the radio set iz
obtained.

The correction completed, tighten up the five screws
securing the eyepiece framing.

After the radio set dial calibration error has been
reduced in the TRANSMIT mode to the minimum value and is
not beyond +4.0 kHz at any point of the range, the cali-
bration should be checked in the RECEIVE mode of opera-
tion. '

If the dial calibration error in transmission cannot
be reduced to +4.0 kHz, the radio set should be sent to a
repair shop. '

In reception the calibration is checked and the
frequency is corrected in the following way.

The radio set dial is set to the correction notch in
the upper part of the band, and (with button CALIBRATOR -
LIGHT on the front panel of the radio set depressed) by
turning the rotor of the lower calibration trimmer the
zero beats are obtained in the earphones of the headset.

Then the calibration of the radio set dial is checked
in the RECEIVE mode throughout the whole range.
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The input of a heterodyne wavemeter is coupled via
a capacitor of 10 - 50 pF to Jack LIMITER (OI'P.) located
on the front panel.. 4 frequency equal to the n-th harmonic
of the external crystal calibrator is set on the radio set
dial. The heterodyne wavemeter is used to measure the inter-
mediate frequency signal (fi) which is formed by the fre-~
quency of the external crystal calibrator (fcc) and by

the frequency of the receiver local oscillator (fl- ).

In the radio set fi = fcc - fl.o.' In the case of exact

tracking of the crystal calibrator frequency with that of
the receiver local oscillator the intermediate frequency
equals 793.8 kHz.

The difference between the nominal intermediate
frequency and the measured one will give the frequency
calibration error of the receiver.

9. STORAGE AND TRANSPORTATION RULES

The conditions of storage should ensure the preserva-
tion of the radio set electrical and operational characte-
ristics without any change in the general appearance of
the radio set.

The following storage conditions may be considered
normal:

(a) relative air humidity in the storeroom from 50 to
65 per cent;

(b) air temperature from +10 to +25°C.

Sharp temperature fluctuations are 0ot permissible.

When factory outfits are stored in stacks they should
not be piled more than three rows high.

The radio sets require no special slushing for storage,
since they are provided with adequate a@ticorrosive coat-
ing and paint. For prolonged storage hdwever, it is re-
commended that the metal parts of the radio set shouid be
coated with a thin layer of protective grease.
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Before putting the radio sets that have been in
operation in prolonged storage, it is necessary to remove
the storage batteries from the pack, pour the electrolyte
out of tnem, wash and dry thoroughly and lubricate all
metal parts with a thin layer of protective grease. It is
recommended that the batteries should be stored separately.

When transporting the factory outfits of the radio
sets in packing boxes, it is necessary to observe the fol-
lowing:

(a) when transporting the radio sets in packing boxes
in open motor vehicles it is permissible to stack them not
more than two rows high. From above the radio sets should
be covered with tarpaulin;

(b) it is forbidden to turn the packing boxes over
when loading and unloading them;

(c) when transporting the factory outfits by railway,
the radio sets can be stacked in the car up to four rows
high with padding of cardbo.ord or thick paper between the
TOWS.

The rows of packing boxes with the radio sets are to

be arranged across the car and secured by boards to
prevent them from shifting.
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SCHEMATIC DIAGRAM

TO THE RADIO SET

AND

THE PARTS LIST |
TO THE SCHEMATIC DIAGRAM
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