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1e APCz Automatyczne podstrajanie czestotliwosci,
Automatic frequency contrel (AFC),
20 Dz Dzwonek,
Bell,
bR FlCxm Filtr malej czestotliwoseci.
Iow frequency filter,
L, TP Piltr pasmowy,
Band pass filter,
5. FlIg Filtr telegraficzny,
Telegraph filter,
6. GZA Generator zewu akustycznegoa
| ‘ Audio calling signal generators
Te MKT Mikrotelefon,
Microtelephone, telephone handset,
1
8 N Neper, (1 Neper = 8,686 decibels), 1
9., 0ZA Odbiornik zewu akustycrznego, ;
Audio calling signal receiver,
10, P Przekaznik,
Relay.
11, PN Przekarnik nadawczy.
Transmitting relay.
12, PO Przekarznik odbiorczy,
Receiving relay.
13, TrR Pransformator roznicowy.
‘ Differential transformer, (Hybrid coil),
14, URW Uklad rozmowniczo wywolawezy,
"Talk - call" unit,
15, UR Uklad rozwidleniowy,
, Hybrid junction unit,
16, WPCz Wzmacniacs posredniej czestotliwosci,
Intermediate frequency amplifier,
17. WWCz Wzmacniacz wysokiej czestotliwosci, ’ i
High frequency amplifier, [
18. WMCz Wzmacniacz malej czestotliwosci, |
| Low frequency amplifier,
| 19, 77 Zmiennik zewu,
‘ I . Calling signal converter,
20, TP Telefon(iczny), _ ,
Telephone(~ic), ... %
21, 16 Telegraf(iczny)., _— i 50X1-HUM
Telegraph( —ic{.

A SECRET

Declassified in Part - Sanitized Copy Approved for Release 201~3/08/‘I4 : CIA-RDP80T00246A031000010001-5 —




Declassified in Part - Sanitized Copy Approved for Release 2013/08/14 : CIA-RDP80T00246A031000010001-5

S SECRET PN

-5

CHAPTER T

FUNDAMENTALS OF MULTI~-CHANNEL COMMUNICATION
WITH FREQUENCY DIVISION MULTIPLEXING

1o Conmunication by means of a radio-relay is a novel mefhod of
providing communication by radio, which differs substantially due to its
features and possibilities from the previcusly used methods, The design of
the radio-relay equipment permits the use of the radio~relay channels in
connection with wire communication channels, Dve to this possibility, a
complex communication system can be set up, where the same terminal
equipment is used for both wire and radio links, Witk such a system a
subscriber, whose telephone set is comnected to the exchange, can talk
through the wire links, or through the radio links, or through mixed wire
and radio links, Therefore the application of the radio-relay raises the
quality of the radio cornmu,;lication up to the level of a good quality wire
communication, at the same time preserving the fundemental advz;ntage of
radio communication, namely good manoéuverability.

2, To obtain a more efficient use of the wire lines for long
distance 'corrmunica'cion, wide use is made of multiplexing (multi-channeling),
This means a simultanecus transmission of many conversations along a common
path, The multiplexing of radio links for the simultancous transmission of
several conversations is widely applied in the radic-relay communication,
The principles of multi-channel communication by means c¢f the radio-relay
with frequency division maltiplexing wi-ll ndw be examined, taking as an
example the radio-relay station R-401,

3 The frequency band trensmitted by the R-401 radio~relay station

is contained within the limits of 300 to 15000 c/s. Within this band there

are located two telephone channels, and two telegraph channels. The first

telephone channel is the natural voice frequency channel, The second

telephone chamnel ~ the carrier frequency chamnnel - is an ultrasonic}?'w

frequency channel s operé’cing on the principle of the suppressed~carrier

/transmission,.....

Declassified in Part - Sanitized Co

roved for Release 2013/08/14 : CIA-RDP80T00246A031000010001-5

ﬂSECRET s SOX1-HUM
———

1



Deélassified in Part - Sanitized Copy Approved for Release 2013/08/14 : CIA-RDP80T00246A031000010001-5

."‘ aly SECRET 56x1-HU|v|

transmission, Both telegraph chammels are also ultrasonic, In these
channels, the telegraph pulses are transmitted with the aid of frequency
modulated oscillations,

4o The suppressed-carrier transmission metho& of telephone

conversatlons COHSlSuS of shlftlng the natural voice frequency band 1nto the

range of_ hlgh r frequerc1°s, ard then transmlttlng 1t through the radlo-
relay link. This is accomplished by special processes taking place on the
transmitting side, On the receiving side, the frequency band is submitted
to a reverse process, resulting in the recovery of the original voice

' frequency band of the telephone signal,

5 The process of shifting the voice frequency band into the

higher frequency range on the ‘transmitting side is known as modulation, and

the reverse process on the receiving side is known as de-mcdulatiomn,

6o It is known that the telephone speech is sufficiently

intelligible even when the audio frequency band is reduced to a band

contained within the limits of 400-2500 ¢/s, An example of the relative
amplitudes of sinusoidal oompoj;:;;?;fw;;é telephone conversation frequency |
band is given in Figure 1 a,

. A When the oscillations of a special oscillator (the sub-carrier
frequency oscillator) are modulated with a signal of the above frequency
band, the amplitude modulated oscillations frequency spectrum will contain
the following frequencies: subfcarrier frequency (the oscillator

frequenay), and two side-bands (Figure 1 b),

8. The width of each side band equals the width of the modulating
signal band, and the particular frequencies are the sum of, or difference
between the oscillator frequency and the frequencies of the modulating
signal, For example the sub-carrier frequency of the R-401 radio-relay

station is f = 74 o/s. Hence the lower side band contains frequencies

. lying between 4900 and 7000 c¢/s (from fon = 2500 ¢/s to £, ~400 o/s), and
the 'upper side~band contains frequencies lying between 7800 and 9900 c/s

| - (from £ + 400 to fon + 2500 ¢/s)., 50Xt
: /FTOm, s veuns
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9 From Figure 1 b it follows that the distribution of amplitudes -
in the upper side~band corresponds exactly to the amplitudes distribution
within the natural band of the telephone speech, In the lower side-band the
higher frequency components correspond to the lower frequency components of

the natural band, and vice~versa ~ the 1owér frequency compénents of the

lower side-band corréspond to the higher frequency components of the natural
band, In other words, the distribution of the component oscillations

. amplitudes within the lower side-band is in inverse ratio to the distribution

|
|
i
in the natural band,
. 10, requently, to meke the best use of the frequency band which can
| be transmitted by the radio-relay, only one of the side-bands is used for
‘ the transmission of speech, In the R=401 radio-relay only the lower side-

band is transmitted, The sub-carrier frequency serves here only for the

purpose of producing the amplitude modulated oscillations, The sub-carrier

e e e A —c

frequency oscillations, together with the upper side—-b\and components are
subsequently attenuated by a filter, The telephony system based cn the
principle of the single side-band, suppressed-carrier transmission presents
the advantage that the frequency band width, required for the transmission
. . of the speech signal, is equal to the signal band width only,
| 1M : The frequency band transmitted by the R-401 radio-relay station
is shown in Figure 2,
124 The block diagram shown in Figure 3 explains the principle of
frequency division multiplexing in the radio-relay link,
13, 7 The signal from the subscriber's microphone in the first telephone
chamnel, passes through the amplitude limiter OA, and is applied to the low
. frequency filter FMCz, Through this filter pass only frequencies below
2500 ¢/s, This eliminates the possibility of interference in the remaining
channels during the operation of the first telephone channel,
. 1o The signal from the microphone of the second telephone channel,
after passing through the amplitude limiter OA, is applied to the modulator,
L I/ Aﬁ?‘the seeecses

50X1
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At the output of the modulator is a band-pass filter FPy, which transmits
only the lower side-band frequencies (4900-7000 c¢/s) and substantially
attenuates «ll the other frequencies, eliminating the possibility of
interference in the other channels, From the output of the filters FMCz and

FP4 signals of buth telephone chamnels are applied to the input of the

modulation amplifier of the.ralio-relay transmitter,

15 The amplitude limiters OA at the input of each telephone channel
limit the level of the incoming signal to a definite value in order to
prevent the overlcading of the following channels, and to reduce the .
possibility of cross—talk between the channels, As the limiters are non-
linear elements, they cause signal distortions in the telephcne charmels,
However, it turns out in practice that the non~linear distortions caused by
the limiters affect much less the quality of communication, than cross~talk
between the channels in the absence of limiters, On the bleck diagram a

" Jotted line is drawn around the second telephone chamgel elements which in
the carrier telephony equipment are known as the wransmitter,

16, The block diagram explaining the principle of separation of
particular channels on the receiving side, is shown in Figure 4.

17, The low frequency filter FMCz4, located at the input of the first
telephone chamnel, transmits t’o the subscriber, from the whole frequency
band of the received signal (Figure 2), only the first channel frequencies
(patural voice frequency bénd). It does not pass frequencies of the
remaining channels, |

18, The band~pass filter FPq, located at the input of the second
telephone channel, transmits from the whole frequency band rece.ived, only
frequencies correspending to the lower side-band of this chamnel, i,e, only
the band 4900-7000 ¢/s, Signals of the pass band frequency enter the de-
modulator (Dem,), where they are transformed into the natursl “telephone

speech frequency band, The demodulator consists here of a cuproxide

rectifier, which is a non-linear element, ‘
4 1190 coocesaves
50X1
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19 ‘hen to the non-linear element is spplied a signal containing
lower side~band frequencies (fy,), and a sub-carrier frequency fon = 00 ofs,
generated by & local oscillator, then at the output of this element there
eppear,; beside the fundemental frequencies, also their harmonics, and the
combined frequencies of f}, and fpn (Figure 5). The frequency components,
which are the difference of fpn = fy, correspond to the voice frequendy band
tremsmitted by the second telephone channel, The low frequency band filter
(Low pass filter) MiCz, ot the output of the demodulator attenuates all the
higher frequencies heyond the voice frequency band transmitted'through the
second telephone channel, From the output of this filter, the signal
containing voice frequencies, after being emplified by the amplifier W s is
sent to the subscribere On the block diagram a dotted line is drawn arouwnd
the part of {he circuit which in the carrier telephony system is knowm as
the receiver,

20, In Figure 6 is shown a simplified block diagram of the second
telephone channel of the R-401 station, For the transition from the four-
terminal multiplex system into the two-terminal subscriber's line is used a
differential transformer Zﬂ?brid ooi}7. The principle of its operation is
as follows,

21, The currents of the natural voice frequency band frc;m the
demodulator flow through the primary winding of the differential tremsfoinxer
TrR into the subscriber's line, and simultaneously into the balencing
network Rn, The balancing network is so designed that its impedance is
equal to the input impedance of the subscriber's line, Therefore currents
through the balancing network and through the subscrfoer's line are equal,
As these currents flow through the primary winding in oppo?site directions,
the resuvltant magnetic fluSc in the core of the differential trmsfomr TrR
is zero., In consequence, no electromotive f‘o‘rce is induced in the

secondary winding of the transformer, which is connected to the modulator
input, and the telephone signals directed to the subsdériber do n'o't enfer

into one's own trensmitter input, On the other hand s currents from the
Co 50X1
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subscriber microphone flow in the same direction through both halves of the
differentiai transformer primary Wirldin-gw An EMF is therefcre induced in the
secondary winding, which is then applied to the input of the modulator,
22, The above multiplexing method is used in the R-4L01 station,
234 We will now examine the principle of telegraphy with the aid of
A@f;vlilglhfvx"e‘qugpcy modulated oscillations, as used in both telegraph channels of
the R-401 station, The positive telegraph pulses arriving from the line
develop alternating current signals of a frequency fy, and the negative
pulses, or zero current pulses develop signals of a frequency fz;, Conversion

’ of the d.ce pulses into the a.c, signals is done with the aid of the
transmitting relay which controls the generator vscillations, At the
instant of the transition of the transmitting relay arm from one contact to
the other, the generator frequency has an average value of f, = f1 ;fz .
2 During the transmission of positive telegraph pulses, the
frequency f, is increased by the amount A fy, and during the transmission
of the negative or zerc current pulses, the frequency drops by the same
amount, The amount of the frequency increase A £y is known as the
frequency deviation of the gemerator, In this mamer s by changing the

. frequency of the generator oscillations, the telegraph signals can be
transmitted, without interrupting the oscillations of the generator,
25, The width of the telegreph chamnel frequency band with frequency

modulated oscillations depends upon the coefficient of modulation

(modulation index) me which is expressed as the ratio: ¢

Af, 2Af

® v

mfz

where: F = fundamental telegraph signalling frequency, equal to one half

of the telegraph signalling speed expressed in bauds,

26. In the R-401 staticn the frequency deviation of both telegraph
‘ channels is the same, and equals A\ fy = 300 o/s. As the frequency

deviation is always constant, the frequency band width is determined by the

highest telegraph signalling speed which, for the telegraph channels of the

/R-401
E50x1
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R-40O1 station, equals 50 bauds, At this signalling speed, the frequency

band occupied by each telegrapﬁ channel is 800 ofs,

27 The block diagram of the circuit converting the d,c. telegraph
signal pulses into frequency modulated cscillations is shown in Figure 3.
Pulses from the telegraph transmitters connected to the inpﬁts of the

channels, activate the transmitting relays PN s Which in turn control the

cscillation frequency of the generator Gy or Go,

28, The frequency modulated oscillations pass from the generator
through the band-pass filter TP, (or FP3 of the second chamnel) into the
input of the modulator amplifier of the transmitter, \

29, The spectrun of the‘telegraph and telephone freguency channels,
and their position within 'the frequency band transmitted by the R-LO1
station, is shown in Figure 2, The friquency bards of the individual
chamels of the station_are so distributed along the frequendy spectrum as
to minimise the possibility of cross-talk between the channels,

30, The block diagram of the frequency modulated telegraph signal
receiving circuit is shown in Pigure 4. The frequency modulatedr
oscillations arriving from the receiver, pass through the filter Fng(or
EPB)’ their amplitude is limited, and they are then amplified° ‘The purpose
of the amplitude limiter was discussed above, 7

31 The amplitude limited and amplif‘igd frequenc_yq;gggy;a&tgd?_

oscillations corresponding to the telegraph si signals, are applied to the
e e

,,,,,, e e S

frequency detectorlﬂiscrindnator D, composed of twe resonant circuits
connected in series, The resonant frequency of one circuit equals fg, + fy,
and the rescnant frequency of the second circuit equals f, - £y, With the

aid of this detector the freqpency modulated osclllatlons aroc convertea into

amplltude modulated osclllatlons. They are then rectlfled by the cuprotlde

e

rectifieérs Pr, The rectified currents flow through the windings of the

polarised receiving relay PO whose arm reproduces the d.c. telegraph signal

pulses, which are then transmitted through the line to the telegr@6&1_HL“w

receivers.
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CHAPTER II

DESCRIPTION OF THE STATION EQUIPMENT

1» Purpose of the Station and basic Tactical and
Teclinical Data

32, The R-401 radio~-relay station serves primarily for the mainte-
nance of communication between command posts, and as a branch link from
large, multi-channel radio-reclay stations. In addition, the station can

‘ be used as an invermediate station for the wire lines, and also for other
purposes,

Bguipment of the station

33. The equipment of tﬁe R-401 radio~relay stafion is located in a
spécial body of the GAZ-63 truck (Figure 7). The weight of the truék,
including the body, the ecquipment, the accessories and‘fuel, is 5400 kgs.
4. Each radio-relay station is equipped with two identical half—
sets, Each half-set is composed of the following basic assemblies: the
transmitter-receiver unit (Block 1), the multiplexing unit (Block 2), the
rectifier unit (Block 3), the line panel, the battery charging panel, the
' petrol-driven gencrator for battery charging, six storage batteriecs 5 NKN-45,
the aerial, the mast with guy-ropes, and two coaxial aerial cables Zféedeq§7.
In addition, the station outfit also includes: an instrument for the
adjustment of channels and telegraph relays, a mains supply attachment, a
telephon2 instrument TAI-43, sparc parts, and auxiliary equipment.
35 The blocks 1, 2 and 3 of each half-sect are fixed in a metal
rack (Figure 8), The racks are attached o the table and to the rear wall
of the truck body with the aid of shock absorbers. Thg lay-out of the

equipment in the truck is shown in Figure 9.

/ 3.  5O0X1-HUM
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36. The. design of the equipment and the wiring of the station makes.
possible speedy diesmantling of the equipment and removing it for operation
outsiae the truck, and also its speedy replacement in the truck, The
removable equipment consists of: the tfansmitterwreceiver .unit s the
multiplexing unit, two storage batteries 5 NEN-45, the aerial in its packing;
2 mast hoist; a set of guy-ropes in their packing, the mast components in
their pe{cking, the line panel, a telephone hand set, and connecting cables
in their packing. When removing the equipment. the units 1 and 2, and the
line panel shovld be placed in a special covers The weight of the
removeble equipment (Figure 10) is about 200 kgse

Basic Equinment Data =~ Rangze of
Communication

37s In a moderately undulating, afforested '1.1;1?:1 f&i& terrain, the
range of communication between two stations is up to 45 kms. With two
more relay (in’germediate) stations it is possiléle to communicate over a
range of 13(;”1«:1115. In a flat open terrain the range between the stations
can be increased.

38, It should be borne in mind that when using intermediate
(retransmission) stations, each  retransmitting section extending the
radio~relay route causes an increase of the noise in individual channels.
Therefore, in order to ensure normel conditions of operation of the radio-
relay, it 1s necessary to increase the received signal levels at the
individual stations. This can be obtained by reducing the distance between
the stations, as compared with the distance between two terminal stations
(Wit_hout any relay stations). This explains the fact that with two relay
stations the range of communication is less than treble the range betwesn

two terminal stations.

Frequency range

39 The station operates in the metric wave range (L.55 — L.29 M),
50X1-HUM
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at frequencies from 66 to 69.975 Mc/s. This range is subdivided into 54
fixed operating wavelengths, at 75kec. | intervals, Operating wave NOo‘ 1
corresponds to the freQuency of 66 Mc/se
40, The tuning assembly (of the transmitter and of the receiver),
which has a scale and a pointer, serves for tuning the station and for
setting it to any desired operating wavelengthe

Types (modes,) of Operation

5‘ . with (wo telephone channels, and two telegraph ch:.;.nnels.

L1, The station provides the means for simultaneous Guplex operation
L2, The output of each telephone channel can be connected to a two-

wire (single pair) or to a four-wire (double pair) line. In other words;
the transmissicn and the recepiion in each chamnel can be carried out either
through a common circuit, or through two separate circuits. In both cases s
in each telephone channel, the magneto calling signals can pass over in
both dire&tions; There is also provision for a necon&ary N_zr_x»ult:‘i,pi_l.re;cing
(re—multiplexing) of the‘teletel]‘phone channels by ther‘telegr.aph_phemnels with
the aid of the carrier telegraphy equipment type P-313,  As the second

| felephone channel is a carrier channel, its mm with the aid of

. the P-313 equipment resulits in a slightly inferior comaunication, as

compared with the first telephone cliannel. The teiephone channels can also
be used for the ‘E;ransmission of fixed iwages with the aid of tele-photography
equipment, |
43, The telegraph channels can work with uni-directional pulses of
the telegraph set ST~35, as well as with the bi-directionsl pulses of the
Baudot telegraph system. With the aid of the differential line trans-

formers, supplied with the station, it is possible to onerate the telegraph

cormunication through two-wire lines connected to the telephone channels.,

/e
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Lo The multiplexing equipment of the station permits an external

multiplexing of the radio-line with the aid of the carrier telephony sets

P~310 and P-312, When the external multiplexing sets are being used, the

second -telephone channel and both telegraph channels are switched off. The
] =

first telephone channel operates as usual,
L5, When the -stvation opreﬂrateis: -Wiﬂth its own multiplexing equipment,
any channel can be extracted from the intermediate 'stations The relaying
Z;e-transmissiog? of the remaining channels is carried out ou low frequencies
. (natural or carrier frequencies). During external multiplexingz operation
witl: the aid of the sets P-310 and P-312, only the first telephoﬁe channel
b 2 B8 ool

can be extracted from the intermediate Z;epeate_g? station.

46, The station telephone channel outpuis can be connected to the
telephone channels of the wire or radio-relay systems.

Characteristics (‘speci‘ficatiohs) of the channels

L7 The basic characteristic values of a telephone channel are:
the rated input and output levels, the intelligible cross—talk level (from

other channels), the magnitude of the non-linear distortions and frequency

‘ _[_Iinea_z? distortions, and the noise level at the chamnel output.
‘ 48, The noise level in the radio-relay telephcne channel depends

upon the high frequency signal levels received by each station, and upon the
number of stations in any given link. ‘

LS. At the above given ranges between the stations, the psophometric
noise level in the telephone channels, including the cross-talk level, does
hot exceed 5 mV,

50, With a two-wire input to the telephone channels, and at the

input level of - 1 N L;epers—, the absolute cross-talk level over one
repeater section does not exceed - 7 Ne With three repeater sections there

. is_ practically no cross-talk, The operation of the telegraph channels
50X1-HUM
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L _
(both own channels and the chammels obtained as a result of the secondary
multiplexing with the aid of the Ef}13 ungt), does not in practice cause
an interference in the telephone chamnels.

; 51 Bach telephone channel transimits a speech frequency band from
400 to 2500 o/ s, with an attenuation of the extreme frequencies of this
band not exceeding O.4 N
52. The non-linear distortion coefficient of the telephone channels
ﬁith two-wire input, and an input level of - 1 N, dées not exzeed 10% fér

. one repeater section.

53 The non=-linear distortion coefficient of the first telephone
channel with a four-wire input (hﬁ%)s and en input level of = Os4N does

not exceed 4% for one repeater section.

5he The input and output impedence of the radio-relay telephone
channels is 600 ohms. The rated leve‘is of the telephone cnannels, measured
at a frequency of 800 ¢/s, are as followst

—~ for a two-wire input: input level - 1.0 N, (285 mV);

cutput level — 2,0 N, (105 mV);

- for a four-wire input with a magneto calling signal repeater

. (&.TF);‘. the input and the output levels are — 1.4 N (190 mv);
- f‘or.a four-wire input withou* a magneto calling signal repeatert
the input and the output levels are ~ 0.4 N, (519 mV),

55 At the rated supply voltages it is possible to adjust the
attenuation of the telephone channels with the aid of the measuring instru-
ments, with an accuﬁcy of = 0.2 N
56. The quality of the telegraph chammels can essentially be
determined by two parameters - the maximum telegraph signalling speed, and
the coefficient of the telegraph‘signals distortions. The telegraph '
channels of the R-401 station make it possible to telegraph speed at a rate

of 50 bauds. At this speed, the distortions of the telegraph signals

50X1-HUM
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for a link consisting of two intermediate repeater stations and two
terminal stations, do not exceed 10%.
57. The lack of constancy of the frequency response from 3.5 to
15 kc/s., with external multiplexing does not exceed, for one repeater
sectiony; the limits of + 0.2 to - 0.5 N, in respect of the réferenoe level
at 9 kc/s° The rated levels of the channel with external multiplexing
are: input level -~ + 0.4 N3 output level - not less than - 2 N, The
input and the output impedances of this channel are 1000 ohms,

The vransmitter output power

58, The output power of the transmitter at rated power supply
voltages, and average values of the output stage valve parametefs, is not
less than 2 W.  With the batteries voltage drop to 11 V, o1 with the mains
voltage drop of 10%, the transmitter output ‘power should be not less than
1,3 We

Receiver sengitivity

59, The receiver sensitivity of the station for both telephone

channels, at a frequency deviation of 6 kc[gixat the rated cutput level,
e e T el e e e

and a signal-to-noise ratio of 20 at the telephone channel output, should

be not less ihan 2 microvolts, With the power supply voltages flﬁctuating

within the limits of x 10% the receiver sensitivity remains practically

constant.

Receiver selectivity

60. i The image signal attenuation is not less than 10 ¥ for the first
intermediate frequency, and not less than.11 N for the second intermediate
frequency,

61, - The attenuation of the intermediate frequency signals is not

less than 11.5 N,

, / 62,

50X1-HUM
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62, When the receiver is de~tuned from 75 kec/s to 300 ke/s, the
sensitivity drops not less than 9.2 N, When the receiver is de-tuned

over 300 kc/s,\the sensitivity drops not less than 11.5 N. The band=pass

midth of tie rocoiver st the level of 0.5 is 48 ko/s. .

R TR

¢ e

Lo T AT

Frequency stability of the receiver and the
transmitter

63. , The frequency stability of the transmitter and the receiver
ensures the establishing of the communication without searching for the
correspondent, and also the maintenance of communication without the necessity
of manual re-tuning.

64. The cumulative error of the scale calibration and the tuning of
the transmitter and receivar to the qperating frequency does not exceed

e ke/s.  When the valves of the ﬁaster ozcillator, or the modulator

JEms——— "

in the transmitter, or the valves of the heterodyne oscillator, or the auto~-

maticrfrequency control stage in the receiver, have been changed — it is
necessary to re-calibrate the equipment, with the aid of the quartz cali-
brator of the station,

65. The correction of the receiver and transmitter calibration should
be repeated periodically during the technical inspections of the station.
66, After the switching on of the transmitter and receiver, during
the warming up period of the valves and circuit elements of the transmitter
master oscillator, and the receiver first heterodyne oscillator, their
frequency is changing, About 15 minutes after the switching on, the fre-
quency of the transmitter and of the heterodyne oscillator of the receiver
become stabilized, and do not vary any more. The de-tuning of the trans-
mitter and of the heterodyne oscillator of the receiver one minute after
switching on does not exceed 3 kc/s.

67. When the power supply voltages fluctuate within the limits of
ha 10% from the rated value,; the frequency fluctuations of the transmitter

and. of the first heterodyne oscillator do not ezceed 3.5 gg/s,
S i T g T e S T

—
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68, The thermal frequency factor (TWCz) of the transmitter and of
‘the first heterodyne oscillator of the recciver does not exceed o 4)(10_6,
69, After coxmnunioation has been cstablished,; the automatic
frequency control circuit of the receiver should be switcheci on. This
reduces the receiver de—tunin@;v, in respect of the opposfite station trans—
mitter, almost six times, if de-tuning does not exceed one half of the
receiver band-pass width (T 25 ke/s).
The Aerial and Mast Equipment
‘ 0. For the transmission and reception of high fréquency signals,
the R-401 station uses two seporate "Yagi" type aerials with mutually
perpendicular polarization, assembled as a single cruciform unit. The
horizontal and the vertical aerials, which form one unit, ave installed on
top of a collapsible mast 14.5 m. high.
T1. The beam width angle of the horizontal radiation pattern main
lobe, measured between two half-power points iss
~ for the vertical aerial - about 750 (Figure 73);
~ for the horizontal acrial =~ about 55o (Figure 74).
f' The directional gain of the aerial in respect of a half-wave dipole is not
. less than 6 Gb, ~The reciprocal attenuation between the horizontal anci
the vertical aerials is not less than 38 db,
T2. Aerials arc connected to the receiver and the transmitter by co-
axial feeders type RK-1, 25 m., long.
Power Supply
T3. The station can be powered from storage batteries, or from
127/220 V a.c. mains, Each half-scet is equipped with three groups of
storage batteries, consisting of two batteries each, type 5 NKN-45.
T4. One group of storage batteries can supply continuously one
' half-set for 8 hours.
/ 5. 50X1-HUM
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5. Power drawn by one half-set from storage batteries is:
- during operation of the whole half-set - not more than 75 Wi
- during stand-by duty (only recciver is energised) - not morc than
35 W,
76, Power drawn by one hslf-set from the mains iss

— during operation of the whole half-set - not more than 150 W;

-~ during stand -by duty - not more than 65 W.
7. During operation of both half-sets at maximwum load (‘calling, scale
ligkting, truck indoor 1ighting) the total power drawn by the station ‘
from as.c, mains is not more tk’zan 340 W.

+

78. Fluctuations of the supply voltages within = 10% of the rated

value do not affect the normal operation of the station. The storage
batteries are charged by means of a mobile petrol-driven generator, type
PES-0.75.
9. The anode and screen grid circuits of “he valves, and the line
circuits of the Baudot.telegraph sets, are supplied froms
— a vibrator converter, when using the battery power supply;
. - rectifiers, when using the a.c. mains supply. |

Deployment and dismantling of the Station

80, The time required for the deployment and for dismantling of one
intermediate station (eggction and dismantling of two aerial and mast
assemblies) by oberating bersonnel consisting of 5 men, does not exceed

one hour,

81. The design of the aerial and mast equipment permits the deploy-
ment'qf the station on relatively small Sitesy and also at night.

Other data of the Station

82, (1) The dimensions of the truck and body:
. - length 5550 mm. /%3]
- width 2240 mm, /37 [Tnaistinct copy/

~ height 2990 mm. /77

/ (2 50X1
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(2)  Total petrol supply for the trucks
- petrol tank under the seat — 90 litres;
~ petrol tank under the body - 105 litres;
(3) The total number of radio valves in one half-set is 30,
Of this:
~ in the transmitters 6 valves (5 type 122IB, and one type 4PIh);
~ in the receiver:s 16 valves (122Ik);

in the multiplexing unit: 8 valves (122T%).

2s Modes of Operation of the Station

83. i The R-401 station can operate in three alternative ways: as
a terminal station, as an intermediate Z;épeate£7 station, und as a main
repeater station. In addition, any half-set can operate on stand- by duty

(only the receiver operates).

Operation as a terminal stetion
84. A block disgram of the station operating as a terminal station
is shown in Figure 12.
85, The subscriber's telephones in the telephone channels are
connected thvough wire lines to the hybrid junction unit URe  The first
chennel subscriber signal passes through the hybrid junction unit UR, through
the amplitude limiter OA, through the low frequency filter of the pass
band 0.4 to 2.5 kc/s, and is ap:lied to the modulation amplifier of the
radio-nelay transmitter (Block1). Signals from this channel are applied
to the input of the modulation amplifier without frequency conversion.
86, Thg second channel subscriber's signal passes through the hybrid
Junction unit to the input of the multiplexing unit transmitter, where the
input signal frequencies are converted into higher frequencies. After
frequency conversion, and after passing through the 4.9 to 7.0 kc/s band-

pass filter, the signal, which now contains only the lover side-band

50X1-HUM
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radio-relay transmitter.

j frequencies,; is applied to the input of the modulation amplifier of the
‘ .

|

|

87. The d.c,'telegraph bulses, from the telegraph instruments.
connected to the telegraph channels of the station, are applied to the
transmitting relay PN control the frequency of oscillations of the
generator G2 in the first channel, and of the generator G3 in the second
channel respectively. When the applied telegraph pulses are negative
(or no-current pulses), the frequency of the generator G, oscillations in

‘ the first telegraph channel is 3.5 kc/s. When the pulses are positive
(or current pulses), the oscillation frequency is 9.1 kc/s. The second
telegraph channel generator G3 generates oscillations aftﬁe frequency 12,2
and 12.8. kec/s respectively.

88, The frequency of oscillations of the generators G2 and G3 are in
this way modulated during the operation of the telegraph instruments.

&9. The frequency modulated oscillations pass through the 8.4 to 9,2
kc/s band-pass filter in the first channel, and through the 12,1 to

12.9 kc/s band-pass filter in the second channel, into the input of the
modulation amplifier of the transmitter.

‘ 90. The signalé of particular channels, shown in Figure 2, after
being amplified to a suitable level in the modulation amplifier, modulate
the high frequency oscillations of the master oscillator in the transmitter.
After furthei amplification, these oscillations are appliedito the trans-
mitting aerial through a coaxial line..

91. The high frequency signals received from the other station are
fed thfough the coaxial line into the input of the receiver (Block 1).
In the receiver they are amplified and then submitted to a conversion

process in order to re-create the signals modulating the radio-relay

. transmitter frequency of the frequency spectrum shown in Figure 2, After

50X1-HUM
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the convérsion, the signal passes from the output of the receiver into a
system of filters (Block 2) which distribute the component frequency bands
into particular channels,

90. The signal containing the natural speech frequency band of the
first telephone channel, after passing through the low frequency 0,4 to

2.5 kc/s band-pass filter, through the amplifier W, and through the hybrid

. Junction unit UR, is sent to the subscriber.

93. The second telephone channel frequenszy band, separated by the
4.9 to 7.0 kc/s band~pass filter, is applied to the receiver of the mvlti-
plexing unit, where it is converted into the original telephone speech
frequency band.  After the conversion, the signal passes through the low—
pass filter, through the hybrid junction unit UR, and then is sent to the
subscriber.

94, - Ia order to carry out a telephone conversation from own station,
with the other radio-relay station or with a telephone exchange, use is
made of the talk—-call unit. This unit can be connected to the appropriate
telephone channel,

95. The frequency modulated signals of the first telegraph channel,
after passing through the 8.4 to 9.2. kc/s band-pass filter for the first
telegraph channel, or after passing through the 12.1 to 12,9 kc/s band—-pass
filter for the second telegraph channel, enter the appropriate telegraph
signal receiver, where they are converted into d.c. pulses. These pulses’
pass through the windings of the polarised receiving relays PO, The arms
of the receiving relays reproduce the d.c. pulses, and transmit these pulses

through the line to the receiving telegraph instruments.

96. With external multiplexing with the aid of the carrier telephony
sets P-310 and P-312, the R-401 station can operate only as a terminal —

station in a four-wire systemy i.c., with the separation of directions of

transmitting and receiving. In this case, the station should be connected
50X1-HUM
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as a terminal station with exbernal multiplexing.
97. The block diagram of the external multiplexing equipment connec—

tions is shown in Pigure 13. This figure shows that in this case the first

e e a1

telephone channel operation is similar to the operation with'internal multi-
plexing equipment. On the traﬁsmitting side, the external multiplexing
equipment is connected to the input of the radio-relay transmitter modulation
amplifier through a wide-band ;ransformer Tr6, and on the receiving side, it
is connected with the output of the receiver through the wide-band trens—

former Tr7 (Block 1),

Operation as an intermediate (repeater)sstation_

98. The block diagram of the station when operating as intermediate
station (repeater station) is shown in Figure 14. In this case all the
channels of the station are connected for re-transmission (repeater)
operation.

9%. As the station must re-transmit signals simultaneously in both

of both half-sets are operating simultanecously, and in addition both tele-
phone channels are switched on for reception,; so that the calling signals can
be received, wnd it is possible to check (monitor) the telephone channels

for quality of.communication. The telegraph channels are connected for re—
transmission, but their power supply sources are not switched on.

100, For the re-transmission of channels a four-wire system is used,

From the receiver output of one half-set, signals of all the channels are N
applied to the transmitter input of the second half-set through the filters

of the respective channels. When a calling signal comes in through an
telephone channel, the intermediate station operator switches this channel

to the terminal station operation, and connects the "talk-call" unit URW,

which allows him to carry out the conversation.

/ 101 50X1-HUM
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101, The block diagram of an intermediate station with external

multiplexing using the carrier telephony sets P-310 and g:éli% is shown in
Figure 15. For re-transmission of a channel with external multiplexing,
the second telephone channel and both teiegraph channels of each half-set
are disconnected. There is nc change in the re~transmission of the first
telephone channel, as showvn in the diagram in Figure 14, For channel
re~transmission with external multiplexing a four-wire system is used. In
each half-set; the signals of this channel pass through a wide~band trans—

. forner.

Operation as a main repeater station

102, An intermediate (repeater) station is called the main repeater
station when some of the chanuels are extracted for local use. In this case
the extracted telephone and telegraph channels are reconnected at the inter—
nediate station for terminal operation. (In Figure 14 these connections
are shown with broken lines), Telephone and telégraph channels which are |

not extracted, operate in the re-transmission system. (In Figure 14

connections for this case are shown with a continuous line). The "talk—

‘ call" unit of each half-set of the main répea’cer station permits conversation
throﬁgh the extracted channel, and also monitoring of the re-transmission
channels,

Station connected for stand-by reception

103, In addition to the modes of operation described above, any half-
set of the terminal or intermediate station can be connected for reception
only. In this case only the receiver of the radio-relay and both telephone
channels are in operation, so that it is possible to receive the calling
gignal from the distant station.

104, When an audio frequency signal (800 c/s) is received, the

. receiver of the audio calling signal OZA in one of the telephone channels wili

50X1-HUM
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come into operation and will energise the bell. On hearing the bell, the
R R R T A TR AT

B

cperator switches on the half-set (switches on his transmitter), and answers

the call of the distanbt station.

3. Transceiver Unit

105, In the transceiver unit (Block 1) are located the following
basic elements: the radio transmitter, the radio receiver, and the
vibrator converters of the transmitter andrthe receiver, The description
| of ea:h element is given below. The voltages and currents required for
the supply of the particular circuits, and the operating data for the valves
of the trensceiver unit are given in Appendices 4 and Se

The construction of ths unit

106, The transceiver unit is assembled on a siluminum cast base, with

the front panel attached to it with bolts.

107. The external view of this unit is shown in PFigures 17, 18, 19
and 20,
108, ‘The individual elements of the uni* are assembled in separate

partitions divided into several compartments. The design of the unit

. permits the rapid ;‘eplacement of any of the transmitter and receiver valves.
109. The transceiver unit honsing is made of duraluminium sheet,
In the rear wall of the housing there are holes for the cable connectors,
and on the side walls — holes giving access to the semi-variable capacito;s
Erimmers_?] serving for frequency correction Eine tuning7 of the transmitier
aud the receiver, and also to the potentiometers serving for the adjustment
of the APCz /AFC/ circuit.
110, The size of the transceiver .unit including the housing is:

370%215%X 415 mm.  Weight of the units 26 kg,

._ i / The irapsmitter

50X1-HUM
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The transmitter

11, ) The station transmitter is assembled in a sepa;cate frame.

Access to all the elements of the transmitter is possible without removal

of the frame from the chassis of the unit., The transmitter dial is fixed

directly on the shaft of its tuning wechanism, The hairline of the scale

is fixed to 'i;hje front pansl of Block 1.

112, On tuning the transmitter, the rotary motion of thé d;‘.al is

changed by means of a suitable threaded shaft into the progressive motion of
‘ the tuning elements,

113, Master oscillator tuning within the frequency range is obtained

by varying the distributed capacity C,. of the oscillator grid circuit coil.

35
This capacitance is varied by the movement of a ceramic core of high di- ‘
electric constant Eermitti‘.ritg inside the coil.  Circuits of all the other
stages are tuned inductively. Inductance of these circuits is varied by

means of copper rings slid inside the coils. All the circuits are tuned

simultaneously with the aid of a tuning mechanism driven by a knob.

114. The block diagram of the transmitier i1s shown in Figure 21.
Bach stage of the transmitter will be examined in turn.
. Master oscillator
115, The master oscillator is an electron-coupled oscillator using the

valve 12ZT% (L—3). The basic circuit of the master oscillator is shown
in Figure 22,
116, The electron-coupled oscillator circuit makes it possible to
obtain a relatively high degree of stability in a valve oscillator. The
frequency of the generated osciallations is determined by the grid circuit
L11 - 035. This is a circuilt of a high quality and of a high parameter
constancy. Coil L11 (like all the coils in the transmitter circuits) is
‘ wound on a ceramic form, on which the individual windings have been made

by the silver spraying method).

0 / 11T, 50X1-HUM
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117, Coil L11 together with the coﬁpling capacitor C., is placed

34

inside a screening cup; hermetically sealed against humidity. In order to

coupled with the grid by a small capacita%ce of 034 = 2 pP (wiring capaci-
tance), The semi-variable capacitor 032 éerves for transmitter frequency
correction after a replacement of the master oscillator valve. The same
capacitor is also used for frequency corfection after a replacement of the
frequency modulator valve.

118. In order to utilise the power of the high frequency oscillations,
to the anode of the valve is connected another resonant circuits L6 - 023 -
024 located in a separate compartment of the frame, This circuit is

coupled with the grid circuit through the electron stream within the master

oscillator valve. The anode circuit is connected with the anode of the

valve through two separating capacitors 022 and 025, and the anode voltage

is supplied through the choke L This is a typical circuit for a shunt

27..

fed valve.

119. The cathode of the master osciallator is at a high frequency
potential in respect to the ground, and therefore the cathode as well as
the heater filament are de-coupled for the high frequencies with the aid

of the chokes L8, L, and L1oc Capacitors 028’ 029, 630, and C 4 are the

9 3
blocking capacitors. Resistor R18 gives automatic bias for the control
grid of the vaive, developed as a voltage drop due to the grid current.
120. Resistors R15 and R16 reduce the anode and the screen grid
voltages respectively. The screen grid is grounded for the high frequency
currents thrqugh the capacitor 026'

121, Resistor R16 serves also for checking the master oscillator
valve opérationo' The voltage drop developed across this resistor by the
anode current, is applied through the resistor R |

M7

terminals of the measuring instrument located on the front banel of the

and the switch W-3 to the

50X1-HUM
/ Separator eees
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Separator /Eﬁffer amplifief7
122, The separator uses the valve 122T% (I1~-2), which is shunt fed

(Figure 23). This stage serves for the amplification of the high frequency
oscillations to the value required for the control of the power amplifier.
This stage also makes the oscillator circuit independent of the effects of
the changes in the load of the power amplifier, thus improving the generated

frequency stability, The control grid bias of the valve I~2 is obtained

a8 a voltage drop across the resistor R14 due tc the grid currents.
’ 123, The purpose of the other elements of this stage is identical
with similar elements in the master oscillator.

Power amplifiex

124. The power amplifier (the output stage of the trensmitter) uses

the valve 4~PIL (I-1), which is shunt fed (Pigure 24). The anode circuit

of this amplifier L1 - 03 is close coupled with the valve L-1. The semi-

vériable capacitor lﬁiimmq§7 Cil:7 serves for the fine adjustment of the

circult after a replacement of the power amplifier valve. Its shaft is

brought up through the front panel of the transceiver unit (Figure 17).

125° The anode circuit is permanently coupled with the aerial through
‘ an auto-transformer, The output power of the transmitter can be checked

with the aid of a crystal diode D-1, of type KD-2J-10, which is connected

to the input of the aerial cable through capacitor 01 = 1.5 pF, Current,

rectified by the crystal diode, flows through the resistor R1 and the switch

W-2 to the measuring instrument located on the front panel of the transceiver

unit,. C2 is a blocking capacitor.

126, The control grid bias for the power amplifier valve is obtained

from two sources. From the voltage divider R8 - Ry, through the resistor

R1O and choke L., a permenent negative bias of about 8.5 V is applied to the

5
14
. grid. This bias limits the anode current of the valve in absence of

50X1-HUM
/ excitationes..
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excitations When the excitation voltage is applied to the control grid,

an automatic bias develops across the resistors R1O and R8 due to the grid

current. 4s a result, the combined control grid bias during the .peration

of the valve I~1, is about 19 ir. The capacitors 010 and Cﬂ' are the

blocking capacitors.

127, To the suppressor grid of the power amplifier valve is applied a

small positive potential in respect of the cathode (about 9 V), through

the resistor R5. The suppressor grid is groundzd for the high frequency
‘ currents through the capacitor 0133
Freguency modulator

128. The frequency modulator uses the valve 12215 (1-4), connected as

a diode [gi_cj (the suppressor and the screen grids are connented to the

anode). The diagram of the frequency modulator is shown in Figure 25.
129. The anod;a current flows through the resistor R E « From this
resistor an automatic bias is applied to the'control grid of the valve
(through the resistor R19ﬁ7 aﬁd the choke LQE)' 4As a result, the
control grid has a permanent negative bias of about 5 V in relation to the
cathode,

' 130. Dne to the negative poteniial of the grid, electrons emitted
from the cathode form sround it an electron cloud _/_Epace chargj + The
capacitance between this cloud and the cathode, together with the electrostatic
capacitance of the valve combine into a dynamic capacitance between the grid
and the cathode of the valve; The magnitude of this cepacitance depends
upon the supply voltages of the valve.

131. When, in addition to the permanent nezative voltage, a variable
voltage is applied to the grid of the valve from the modulation amplifier
through the capacitor 042 and the choke L12, then — with the increasé of the

. grid negative potential, the electron cloud will approach the cathode and

the dynamic iaput éa,pacity' de of the valve will be reduced (this capacitance

50X1-HUM
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is indicated on the diagraﬁ by a broken line), Conversely, when the nega-
tive potential of the grid is reduced, the electron cloud will approach the
grid, and the dynamic input capacity de of the valve will increases The
control grid of the valve is connected through the capacitor-036
circvit L11 - 935 which determines the oscillation frequency of the master

to the grid

oscillator (I~3).

132, When the grid-cathode capacitance varies with the modulating
voltage, the combined capacitance of the master oscillator grid circuit also
varies accordingly. Az a result, the frequency of the master oscillatbr
follcws the variations of the modulating voltage or, in other words, the

ot

master oscillator is frequency modulated,
WM

133, Transmitter modulation is tested in the following ways from the

anode of the valve I-4 through the capacitor C48 and the resistor Rss the

variable modulating voltage is applied to two cuproxide rectifiers D-2 and D-3,

In series with the rectifiers, through the switch W-2, can be connected an
indicating instrument, located on the front panel of the transceiver unit,
The depth of the master oécillator frequency modulation is determined by the
deflection of the instrument pcinter.

134, The operation of the frequency modulator valve can be controlled
with the aid of the same instrument. In order to check the operation of
this valve, the instrument is connected +to its anocde through the resistor
R21 (at an appropriate position of the switch W~3); and it then measures the
voltage drop across the resistor R2O in the anode circuit of the valve.

The modulation amplifier of the transmitter

135. The modulation amplifier of the transmitter consists of a two-
stage, wide-band (400 to 15000 kc/s), low frequency amplifier, which serves
for the amplification of the signals from the multiplexing unit to the
magnitude required for the proper operation of the transmitter frequency
modulator. Both stages are designed as resistance~capacitance amplifiers

using valves 12ZI% (Pigure 26),connected as triodes, This amplifier is

/ characterised....
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characterised by very low non-linear distortions.
136, The overall non-linear distortion factor of the whole transmitter
does not exceed 1,5% at the modulating frequency of 6600 c¢/s and a
frequency deviation up to 10 kc/s.
. AL
137. Grid bias for the modulation amplifier valves is obtained auto—

matically as the result of the voltage drop across the resisf;ors in the
cathode circuit of each valve. Checking the operation of the amplifier
valves is done similarly as in the preceding traasmitter stages.

‘ 138, At ‘the input of the amplifier there is a potentiometer for the
adjustment of the modulating voltage, and therefore for setting the required
value of the frequency deviation, The shaft of this potentiometer is
brought up through the front panel of the transceiver unit (Wigure 17),

The radio-relay receiver

139, The high frequency signals received by the aerial are applied to
the superheterodyne receiver with double frequoncy conversion, and with'
an automatic frequency con’crolvcircuit, (4PCz).  The block diagram of the
receiver is shown in Pigure 27,
140, The receiver is mounted in two solid frames, one of which
' contains the U.F. stages, and the other the I.F. and L.F. stages (Figures
19 and 20).
141, The frame containing the high frequency stages of the receiver
is similar to the transmitter frame, and contains: high frequency anplifier -~
1, mixer - 2, heterodyne oscillator - 3, automatic frequency control
circuit - 4, and the quartz calibrator - 5 (see Figure 27).
142, The intermediate and the low {requency stages are composed of:
first intermediate frequency amplifier — 6, frequehcy conversion circuit - 7,
second intermediate frequency amplifier -— 8, amplitude limiter stage - 9,
‘ » discriminator amplifier -~ 10, low frequency amplifier — 11, doc. amplifier -

12,

: 50X1-HUM
/ 143,
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143, The receiver, like the transmitter, is tuned with the aid of a

single knob,

High ' frequency amplifier

144, The tuned high frequency émplifier is composed of two identical
stages (L—‘l, L—2), which are shunt fed and capacitively coupled.

145. The circuit diagram of the high frequency amplifier, including

the input circuit, is shown in Figure 28, The amplifier circuit coils

are made on ceramic forms, like the transmitter circuit coils,

. 146, The input circuit is coupled to the aerial through aa auto-
transformer.
147. The control grid bias of eadh valve is obtained as the automatic

grid bias due to the voltage drop across a bias resistor in ithe cathode
circuit,

148, The high frequency amplifier onsures sufficient amplification of
the signal applicd to the mixer s and also attenuates thc; image-frequency

signal of the first I.F.

Mixer
149, The mixer (L-3) operates as a two grid frequency converter
‘ (Figure 29).  The signal voltage from the high frequency amplifier second

stage anode circuit is applied through the coupling capacitor 016 to the
control grid of the mixer valve -3, At the same time, the voltage from the
heterodyne 1550%27 oscillator (L—5) is applied to the suppressor grid of this
valve.,  In this case the suppressor grid of the mixer valve works as a
second control grid.

150, In the mixer there takes place the cénversion of the high fre-
quency oscillations (66 to 70 Mc/s) of the received signal, into the first

intermediate frequency oscillations of 6.6 Mc/s,

| / 151, 50X1-HUM
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151, A band~pass filter in the anode circuit of the mixer valve (L—S)
is composed of two circuits: L6025’ and L7O27 coupled together through the
capacitor 026' Each circuit is separately screened, Screening shields
serve also for the air-tight sealing of the circuits, The anode circuit
coils have carbonyl powder cores. The first intermediate frequency voltage
is brought from the circuit L7027 through a coaxial cable type RK-19 to the
control grid of the valve (I~7) of the first intermediate frequency amplifier.
152, The grid bias for the control and tha suppressor grids of the
mixer valve is cbtained automatically as a result of the voltage drop across
the cathode resistors R?O and R11,
Heterodyne /ibg§l7 gscillator

153. The heterodyne Zibcgl7 oscillator (I~5) is designed and operates
in the same way as the master oscillator of the transmitter (Figure 22),

154. The suppressor grid voltage for the mixer valve (L-3) is taken
from the anode circuit of the heterodyne oscillator.

155, The heterodyne Zibcq£7 oscillator of the receiver operates in the
frequency range of 59.4 to 63.375 Mc/s.

First intermediate frequency amplifier

156.

The first intermediate frequency voltage from the anode circuit
of the mixer valve 1;3 is applied through the separating capacitor 0,2 to
the control grid of the valve 1-7 of the first intermediate frequency
amplifier (Figure 30), As a load in the anode circuit of the valve -7
serves the band-pass filter composed of two sectionss L20064’ and L21066’
Circuits of this filter are built in the same way as the anode circuits

of the mixer, The control grid bias is obtained automatically as a result

of the voltage drop across the resistor R32 in the‘cathode circuit of the

valve L-~T7.

/ Second frequencyees.

50X1-HUM

50X1-HUM

S SECRET SR

roved for Release 2013/08/14 : CIA-RDP80T00246A031000010001-5

1




 Declassified in Part - Sanitized Copy Approved for Release 2013/08/14 : CIA-RDP80T00246A031000010001-5

- SFLREI 50X1-HUM
- 35

Second freguency conversion cireuit

157, The valve L-8 of the second frequency conversion circuit opcrates
simultaneously as a second mixer and as a second, quartz stabilised, hetero-
dyne Zibcql7 oscillator. The ciréuit diagram of the second frequency conver~
sion stoge is shown in Figure 31. The quartz crystal unit is connected be-
tween the control grid and the screen grid which aets here as the heterodyne
oscillator anodes The quartz crystal frequency is 7.060 Mc/s. As a result
of the action on the control grid of the valve L-8 of the first intermediste
frequeucy oscillations, and of the quartz crystal natural vibrations of a
frequancy of 7.060 Mc/s, there appear in the valve anode difference frequency
oscillations of 460 kc/s, which is the second intermediate frequency. The
second intermediate frequency oscillations are selected and transmitted
through the anode circuit filter composed of ten sections, and tuned to the
frequency of 460 kc/s. The pass band and the necessary intervals between the
operating wavelengths of the receiver are basically determined by the reso-
hance curve [Eharacteristig7 of this filter. The pass band of the receiver,
when the signal amplitude drops to half its value, is 48 kc/s, and when it
drops to 1/1000 of its value - 90 ke/s Zgig7; The ten section filter is
built as a single, small, hermetically sealed box.

158. The control grid bias for the velve L-8 of the second conversion
circuit is automatically obtained as a result of the voltage drop of the grid
current across the reésistor R, .,

42
Second intermediate fregquency amplifier

152, In the three stage second intermediate frequency amplifier the
first and the third stages (1-9, 1~11) are identical. The load of cach stage
consists of a single resonant éircuit. The circuit diagram of the WPCz-2
(second intermediate fréquency amplifier) is shown in Figure 32. The second
stage of the amplifier I-~10 is loaded with two screened circuits coupled by
the capacitor 098’ The circuit of this stage is similar to the circuit of
the first intermediate.frequency amplifier (Figure 30). In order to extend

the pass band frequency range, all the circuits of the second intermediate

-~

/ frequency...
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. frequency amplifier are shunted with additional resistances,

Amplitude limiter

160, The amplitude limiter stage circuit operates with grid détection
and at reduced anode and screen voltages of the valve I-12 (about 50 V).
The circuit diagram is shown in Figure 33, In proportion to the increase
of the intermediate frequency voltage applied to the control grid of the
“limiter valve through the capacitor 0103, the negative grid bias increases,
This bias develops across the resistor R62 due to the grid current., As the
anode and the screen grid voltages are relatively low,; the valve anode current
. ~ soon atteins its saturation value, reducing therefore the average value of
the slope of the ancde current characteristic of the valve; hence also
reducing the amplification of the stage.
161, At a higher intermediate frequency voltage, the Legative bias of
the control grid increases, and the limiter begins to operate near the cut-
off value of the anode current. The d.c. component of the anode current
is then reduced; and therefore the anode and the. screen grid voltages rise.
As a result, the average value of the slope of the anode current character—
istic, and the valve saturation current remain constant at all the inter~
mediate frequency voltage values above the so called liﬁiting threshold
. (Figure 34), Beyond the limiting threshold thercfore, coven o oonsiderable
rige in the intermediate frequency voltage (the received signal voltage) does
not increase the voltage in the anode circuit of the limiter.
162, Similar to the above amplitude limiter is the operation of the
second intermediate frequency amplifier valves I~11, L~10 and I~9 (at & high
signal level at the receiver input), and also of the first intermediate
frequency amplifier valve I-T7, resulting in a constant signal value at the

input of the frequency detector. |

Freguency detector /Eiscriminatof7
‘ 163, The discriminator (1-13 and I-14) converts the frequency modu—

lated second intermediate frequency oscillations into low frequency

50X1-HUM
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. voltage rectified by the lower diode I~-14 will predominate, and as a resuli
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oscillations., The circuit diagram of the discriminator is shown in

Figure 33. The discriminator circuit uses two valves tyve 12ZI% connected
as diodes (all the grids are short-circuited with the anode).

164. In the anode circuit of the amplitude limiter vaive I~12 there is
a resonant circuit composed of two coils L36 and L38 connected in series, and
of the cé,pacitors C110 and 0108' This circuit is tuned to the second
intermediate frequency of 460 ke/s.  The resistor R67 serves for widening

the pass band of this circuit. With this circuit are inductively coupled

and the circuit L39C114 tuned to the frequency of 430 ke/s. When an un-
modulated signal is applied to the discrimihator, then the voltaées of the
second intermediate frequency developed across the circuits L37C112, and
across the cirguit L39 and 0114 are equal. These volbages are applied to
the diodes I-13 and I-14. Currents rectified by the diodes will develop
across the resistors‘368 and R69 dec. voltages of equal value but of opposite
signe The resultant voltage in the load between point A and the carth in
this case will be zero.

165, Tf, on the other hand, the second intermediate frequéncy oscilla~
tions are frequency modulated, then with the éhange of frequency in any

direction, voltages across L370112 and across L., and C will not be equal,

39 114
In the case of a frequency increase (460 + A ft)’ voltage across the upper
circuit L37C112 will be higher than the veltage across the lower circuit, ‘
As a result, current rectified by the upper diode L-13, and consequently the
voltage across the resistor R68 will be higher than the current reqtified by
the lower diode and the voltage across the resistor R69' In this manner, -

with an increase of frequency, point A will acquire a negative potential in

relation to earth, In the case of a frequency decrease (460 - A ft)

50X1-HUM
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point A will acquire a positive potential in relation to earth., The
} magnitude of the potential difference between point A and the earth varies
in proportion to the magnitude of frequency deviation _/t\_. ft'
166, The discriminator characteristic shown in Figure 35 shows the

depenidence of the resultant voltage values between the point A and the earth
on the frequency deviations on both sides of the average frequency.
167, | From the output of the discriminator (from point A), the low
frequency voltage is applied to the low frequency amplifier through the

‘ capacitor 0117. From the same point, voltage is applied to the receiver
automatic frequency control circuit.

Low firequency amplifier

168, The low frequency amplifier utilises valve L-15 (Figure 36) with
transformer output, The low frequency voltage is applied from the dis-

criminator load (point A, Figure 33) through the capacitor C to the

117
voltage divider R72 - R,é, and from the resistor R.?3 of this divider to the
control grid of the valve I~15, From the secondary winding of the step~dowm
transformer Tr, (7s1) in the anode circuit of the valve, the low freqﬁency
signals are applied to the input of the multiplexing unit (Block 2).

. 169, - The control grid bias for the valve I~15 is obtained automatically
from the voltage drop across the resistor R75 in the cathode circuit, The

" valve L-15 operates as a triode (the screen and the suppressor grids being

short-circuited to the anode), in order to reduce the non-linear distortions,

Automatic frequency control circuit of the receiver

170, The automatic frequency coutrol circuit (APCz) is used for the

purpose of reducing the de~tuning of the receiver frequency in relation to
;,‘

the transmitter frequency. It also eliminates the need for manual fine

tuning corrections., The voltage across the discriminator load R

68 ~ B9
’ (Fig,ure 33, point A), is applied to the control grid of thg d.c. ampli-

fier valve L~16 through a filter composed of the resistor R 0 and the
7 50X1-HUM

/ capacitor 01 18¢%°°
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capacitor C 118 (Figure 37). The time constant of this filter is so chosen

‘ that the AFC circuit does not respond to brief de~tunings due to the

carrier frequency modulation. The AFC circuit can, therefore, operate during
reception of frequency modulated signals,
171, The magnitude and the sign of the controlling voltage depends
upon the magnitude and direction of the intermediate frequency de~tuning in
relation to the average resonant frequency of the discriminator circuits
(mid-frequency of the receiver pass band),
. 172, The decs amplifier uses the valve 1~16, This amplifier serves
for the increase of the AFC circuit regulation factor, The valve of the
d.ce amplifier is connected as a triode. In order to preveﬁf the AFC
circuit reacting to the low frequency signals, in addition tc¢ the large time
constant filter R7O - 0118’ connected to the amplifier input, the anode of
the valve I~16 is shunted with the large capacity of 01043 From the anode
of the valve I~16 the amplified d.c. voltage is applied to the control grid
of the frequency control valve L—6.through the potentioﬁeter R57, the switch
W-7, and the resistor R27 (Figure 38). In order to compensate the positive
voltage applied to the control grid of the valve L~6 from the anode of the
) . valve I~16, a compensating voltage of 45 V is applied to the potentiometer
R57 from a special supply source, The accurate compensation of the positive
voltage is carried out with the aid of the potentiometer R57 located on the
left-hand side wall of the WPCz (I.F, amplifier) of the receiver (Figure éO),
173. The automatic frequency control stage is comiected to the grid
circuit pf the heterodyne oscillator through the separating capacitor 049
(Pigure 38).  The principle of operation of this stage is the same as that
of the transmitter frequency modulator, whiéh was described above. The
voltage applied from the discriminator to the grid of the frequency control

. stage varies the frequency of the first heterodyne oscillator in such a way

that the initial de-tuning between the receiver and the transmitter is redneed.
50X1-HUM
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174, The automatic frequency control circuit of the R-401 station
operates during de~tuning in the range of t 25 kc/s. The final dthuning
when this circuit is operating does not exceed 3.5 ke/s.

Quartz calibrator

1754 The quartz calibrator is used for the correction of the trans—
mitter and the receiver frequencies after replacing the masfer oscillator

and the modulator valves in the transmitter, after replacing the heterodyne
oscillator and the frequency control stage valves in the receiver, and also
during periodical testing of the frequency calibration and accuracy of
setting of the transmitter and the receiver. A quartz calibrator is

an integral element of any transmitting and receiving equipment. The valve
(I~4) used in the circuit is of type 122T% comnected as triode (Pigure 39),
The quartz crystal is connected between the anode and the control grid of the
valve. The natural frequency of the quartz crystal equals half the first
intermediate frequency of the receiver fkw = 3.3 Mc/s. The anode circuit
load consists of the resistor R19. The switching on and off of the quarts
calibrator is done with the switch W-5 located on the front panel of the
transceiver unit. When the quartz generator starts oscillating,‘across

the resistor R19 there appears a voltage of the natural frequency of the
qﬁartz crystal fkw’ and its harmonics nfkw s where n is the order of harmonic,
an integer, This yoltage from the resistor R19 is applied to the grid ?ir—
cuit of the valve I~7 of the first interuediate frequency amplifier; and also
to the receiver input. After amplification in the high frequency amplifier
and conversion in the mixer (L—3), the 20th harmonic of the quartz crystal
(for the first operating frequency), or the 21st harmonic of the quartz
crystal (for the 45%h operating frequency) is combined with the receiver
heterodyne oscillator fh’ and produces the first intermediate frequency
f1~posr. = nfk§ giving a voltage across the anode load of the mixep (1-3).

/ 176. S0X1-HUM
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1176, The first intermediate frequency (f

50X1-HUM

1—posr) and the second
harmonic of the quartz frequency (2 fkw)’ coming from the intermediate
frequency amplifier, are combined after detection and produce a beat fre—

quency at the output of the telephone channel. From the tone of the beats

it is possible to estimate the degree of de~tuning of the first heterodyne

oseillator of the receiver. When the receiver heterodyne oscillator is.
tuned accurately, a zero beat is obtained in the first telephone channel,
The beats, the frequency of which does not exceed 500 c/s, are audible in
. the first telephone channel, If the beat frequency exceeds 4.5 ko/s, than
it is audible in the second telephone channel, Tt is necessary to bear in
mind that in this case, as the heterodyne oscillator de-—-tuning is being
reduced; so the beat tone frequency in the second telephone channel will
increase,; because in this chamnel use is made of the lower side band fre-—

quency of the modulated carrier spectrum (see Chapter I),

4, Multiplexing Unit

177, In the multiplexing unit (Block 2) are assembled the telephone

and the telegraph channel circuits. In addition, in this unit are locateds
. the "balk-call" device, (URW); the audio calling signal generator (GZA);

the calling signal converter (Z2); and the d.c., vibrator converter of the

line circuitss The voltages and currents in the various circuits, and the

operating data for the multiplexing unit valves are given in Appendices:

4 and 5. |

Construction of Block 2

178, As a constructional base of the multiplexing unit use is made of an

aluminum casting (chassis), to which the front panel is attached with bolts.

In order to facilitate repairs, the front panel éan be unserewe50x1-HUM
. removed from the chassis, For this purpose, the connections between the

elements located on the chassis and the elements located on the front panel

@D sECreT
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are made of flexiblo and specially lengthened wiring, The elements of the
telephone channels are located on the left hand side, and the clements

of the telegraph channcls on the right hand side of the chassis and of the
front panel of the unit7 The external view of the unit is éhown in the
Figurss 40, 41, 42; 43+  The most important elements of the multiplexing
unit (filters, oscillator and discriminator circuits, transformers, etc.)

‘ are hermetically sealed.

179. The housing of the unit is made of dvraluminium sheet, On the
‘ rear wall there are holes for the half-connectcrs of the connecting calles.
180, The dimensions of the multiplexing unit including the housing

are: 370 x 285 x 415 mm,  Weight of the units 38 kg

The first telephone channcl

181. The first telephone channel is the natursl speech frequency
channel and occupies the frequency band of 400 to 2500 c/so

182. The block diagram of the first telephoue channcl is shown in
Figure 44, The connections shown in this diagram represent operatioh as a
terminal station, with a two-wize input. The two-wire line coming from
the telephone exchange is connected through the line panel (not shbwn in
Figure 44), through the mode of operation switch W-1, the talking key K-1,
the transit attenuator T, (0.5 W), to the hybrid junction unit (UR)s The
signal from the exchange, after passing tarough the hybrid junction unit,
through the amplitude limiter, through the attenuator (1.8 M), through thé
switch W-3, through the low frequency filter P-I with a hand~-pass up to
2500 c/s, is applied at the level of — 4.2 N to the input of the modulation
amplifier of the transmitter.

183, From the output of the radio-relay receiver, the signal of the
level of + 0.7 N, after passing through the attenuator 0.5 N, ﬁhe low frequency

. filter P~II with a band-pass up to 2500 c/s, and the attenuator T (1.8 N),

/ is applicdess.
50X1-HUM
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® U
is applied to the inpubt of the low frequency amplifier. Into the anode

circuit of the valve L-1 of this amplifier is inserted the level indicator

WP, for checking of the channol output level. From the output of the
amplifier, the signal, after passing through the mode of operation switch
W-1, the attenuator T5 (1.3 N), the hybrid junction unit UR, the ‘
attenuator T‘l’ the talking key K~1, and the mode of operation switch W-1,

enters at the level of -~ 2 N into the two-wire line,

184, Let us consider now the path of the calling signal with a $wo-
. wire channel input, The magneto calling signal sent by the telephone

oxchange through the two-wire line, arrives throuzh the switch W-1 to the
receiver of the magneto calling signal 0ZL, and activates the relays

P1 and P2 (see Figure 49), This connects the audio calling signal gene—
rator GZA to the transmitting part of thé channel, and the audio calling
signal of 800 c/s is applied to the input of the transmitter modulation
amblifier.

185, From the output of the radio-relay receiver, the calling signal of
800‘c/s is applied to the input of the low frequency amplifier, Jjust as in
the case of the telephone speech signal, In the anode circuit of the valve
is the audio calling signal receiver 0ZA, which activates the relays P, and

3
P4 when the alternating voltage of 800 c/s is applied to it 50X1

As a result, the voltage of + 12 V is applied to the rélay Ps, which
activates the calling signal converter 2% and connects it to the two-wire
line leading to the exchange.

186, With a four-wire channel input with re~transmission of the magneto
calling signal, the channel mode of operation switch W-1 should be set in
position 3. In this case, the two-wire input terminals serve for reception

only, and an additional pair of terminals is used for transmission,

/
/8T soxqHUM
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187, Let us consider in turn the speech and the calling signal path with
& four-wire telephone channel input. In this case the subscriber's

calling signal arrives at the terminals "4-ro przew.nadaw.”[?ﬁ—wire trans—
mission'’/, and from there, through the switch W-1 (contact 3) and the

talking key K~1, is applied to the hybrid Junction unit UR, and then to

the input of the transmitter modulation amplifier, as in the case of the

two~wire channel input. The signal arriving from a distant operator is

applied to the input of the low frequency amplifier from the receiver output,
‘ similarly as in the caée described above, From the amplifier output,
this signal, through the switch W-1 (contact 3), and the attenuators ’I'3, T4
arrives at the terminals "4-ro przew.odb." _Z_T'-Li-wire reception_'y, and from
there, through the two-wire line is brought up to the subscriber,
188, The magneto calling signal arriving from the subscriber to the
terminals "4-ro przew. nadaw, " ['74—wire tra.nsmissiony is applied through the
switch W~1 to the magnetoA calling signal receiver 0ZI, This will activate
the relays PJI and, P2, and the audio calling signal generator GZA will be
connected to the input of the transmitter modulation amplifier, as described
. above.

189, The 300 c¢/s calling signal from the subscriber, after passing the
receiving part of the channel, is brought fo the audio calling signal

- recelver 0ZA, activates the relays P4 and P5, and as a result, the calling .
signal is sent into the line from the calling signal converter through the
terminals "4-ro przew,odb." E4—Wire reception_”7.
190, » In the ca.se‘of the 4-wire channel input without re~transmission of
the magneto calling signal, the channel mode of operation switch W-1 is set
in position 2, This kind of operé,tion is intended for the case of secondary
multiplexing of the telephone channel by the telegraph channels with the aid

. of type P-313 equipment, In this case, in the transmitting part of the

50X1-HUM
/ channel, ..o4
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channel, the amplitude 1imiter stage is switched off Zﬁisoonnecteqz7 s and

in the receiving part of the channel, the audio calling signal receiver OZA
is so switched off [Eﬁsconnecteqz7; On the transmitting side, the signal
follows the following path: from the terminals "J~ro przew.nadaw.’ Z@Lwire
transmission"/, through the switch W1 (contact 2), the attenuators T, and
T2, to the hybrid junction unit UR, from its output, through the contact

2 of the switch W-1, through the attenuator 1.8 N, the switch W~3 and the low
frequency filter F-T, to fhe transmitter input,

191, Froa the receiver output the sighal isybrought up to the low
frequency amplifier, and from there, through the switch W1 (contact 2), the
attenuator T3, and switch W-1 (contact 2); it is applied to the terminals
"4~ro przew,odb," [ 4~wire reception”/,

192, With a two-wire telephone channel connection of the R-401 station

to the telephone channel of the type P~310 equipment, or to the R-400, the

switch W-2 should be set in posifion "Iranz.", which diéconnects the
attenuator T1e In this case the speech and the calling signal pass in both
directions in the same way as during the operation of the channel with a
two-wire input.

193. The audio calling signal generator GZA, the calling signal
converter ZZ, and the "talk-call" circuit URW, are common to both telephone
channels, ' |

194. The "talk—call" circuit makes possible the monitoring of the
telephone channel communication, as well as the making of service calls
between the radio-relay stations, and also between the stations and the
telephone exchanges.

195, - In order to provide the required staﬁility of channel operation
the re~transmission at the intermediate station is carried out by means of

the 4~wire circuit. In this case the switch W-3 is set to the position

1 w 50X1-HUM
/ '"Retr." 50X
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"Retr.", and the switch W-1 to the position 1 ("2 przew.TF"), At such a
position of the switches, the signal from the output of the filter F-IT

in the receiving part of the channel is brought to the second half-set.
During re-transmission, the signal arriving from the receiver of the second
half-set is fed into the attenuator 4 N, apd then, after passing the low
frequency filter F-I is épplied to the input of the first half-set trans—
mitter modulation amplifier. In the receiving part of the channel, the
‘low frequency amplifier is connected through the attenuator 1.8 N to the
audio calling signal receiver. In this way provision is made‘for the
reception of the calling signal at the intermediate station.

196. If it is necessary to answer when the intermediate station
receives a calling signal, then the switch WLj should be set to the position
of operation of the particular'channel as a terminal station. With the aid
of the "falking" key K~1, the "talk-cgll" circuit is connected towards the
subscriber radio-relay station, and the conversation can be carried outs

In order to send a calling signal from an intermediate station, the switch

W-3 should also be set to the position of operation as a terminal station.

|
The hybrid junction unit : 1‘
197, The hybrid junction unit serves for transition f?om a four-wire |
circuit into a two-wire line connecting the station with a telephone exchange.
It enables the passage of the voice currents from the telephone exchange
to the transmitter modulation amplifier only, and also the voice currents
from the receiver - towards the telephone exchange only (Figure 45). !

198, The hybrid junction unit is composed of & differential transformer |

* ; .
Tr1<1o)_ s 0of a balancing network 319(52) 02(51), of the‘attenua,tor T1(6) in

/ the twoes..
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the two-wire side, of the transfer attenuator‘T2(7), and of thg receiving
side attenuatoi- T5(1O)' . In order to simplify the diagram, Figure 45 does
not show the details of the connections between the attenuators T1(6) and
T2(7) as this has already been described during the examinafion of the first

telephone channel block diagram (Figure 44).

@wo pages of original and Figures
46, 47, 48 missin§7

199, By means éf the potentiometer R20(61)’ the shaft of which is
brought up through the front panel, the output level of the telephone
channel can be adjusted. ‘The calling signal voltage is applied to the
control grid of the valve L-1(2) from the potentiometer R20(61) through
the transformer Tr5(14). In the amplifier is applied'a negative feedback
due to the fact that the cathode resistors R16(58) and R15(57) are not
shunted by the capacitors, The resistor R15(57) serves for checking
[controlling/ the operation of the valve ~-1(2),

200, In the anode circuit of the valve there are two transformers

connected in series., Transformer Tr4(13) is the audio calling signal

receiver input transformer, and the transformer Trs(12) is the amplifier
output transformer. When the channel is operating in a two-wire system —
the winding 3 ~ 4 of this transformer is connected to the hybrid junction
unit; during operation in a four-wire system the windings 3 -4 and 5 - 6,
connected in series, form the channel output. Winding 7 - 8 serfes for the
connection to the "talk-call" circuit URW, which operates in a four-wire

circuit,

/ 201, 50X1-HUM
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201, Part of the alternating voltage from the windings 3 - 4 and

5 - 6 is applied through the resistor R11(53) to the cuproxide rectifier

D-4(10), which can be connected to the measuring instrument for the
adjustment of the felephone channel output level,

The audio calling signal Teceiver

202, In parallel with the transformer Tr4<13) are two resonant
circults connected in series: one is a series resonant circuit L2(19),

06(55)’ the other is a parallel resonant circuit L1(18)’ They

®5(54)*
are both tuned to the frequency of 800 c¢/s [::::::::::] These circuits ©0X1
are connected to the cuproxide rectifiers D-5(11) and D-6(12), the load

of which consists of the polarigzed relgy winding P5(12). The above

circuit opérates in the following way: on the arrival of the 800 ¢/s calling
signal, the current in the relay winding connected %o the parallel

resonant circuit is at its maximum, and the current in the relay winding
connected to the series resonant circuit is at its miﬁimum. As a result,

the arm of the relay P5(12) moves towards the contact L and shunts the relay
P4(11). ‘The arm of the relaer4(11) is released and closes the 12 V circuit
comprising the pilot (signal) Lamp LN2(4), and the additional relay P3(1O)'
203, The relay P3(1O) disconnects the hybrid junction unit from the
two-wire output, and connects it té the 600 ohms resistance. It also
activates the calling signal converter, and connects it to the line connect-
ing the station with the telephone exchanée. In this way, on the reception
of the calling signal from the radio-relay station, the red pilot
Zzhdicatog7 lamp LN2(4) lights up, and a 20 to 30 ¢/s alternating current
calling signal io sgnt into the line,

204, For all the frequencies different from 800 c/s, the current in

the relay P5(12)'winding connected to the series resonant circuit will be

higher than at 800 c/s, and as a result the relay arm will be either at the

/ idle contact,.-
50X1-HUM
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idle contact or in a neutral position., To prevent the possibility of
sending a calling signal by the voice frequency currents, the calling

signal receiver acts with a delay. This is obtained by the means of the

delayed release of the relays P4(11) and P5(12)Z:7 (which have short-
circuited windings). '

The magneto calling signsl receiver

205, The output of the magneto calling signal receiver is connected
in parallel to the two-wire channel input terminals, or to the transmitter
terminals with four-wire system operation (Figure 49). The magneto
calling signal coming froﬁ the liney is applied through the choke Dl1(4) to
the selenium rectifier bridge circuit D-1(7). The choke D11(4) presents
a high impedance to the voice frequency currents, and so prevents the
shunting of the speech circuit., For the 20 to 30 o/s frequency calling
signal currents, this choke does not present practically any impedance.

On reception of the magneto calling signal, the current rectified by the
rectifier circuit D—1(7) flows through the winding of the relay P1(8)’

This relay closes the contacts which supply the voltage of + 12 V to the

2(9)°

a result of the closing of appropriate contacts in the relay P2(9), the

pilot Zihdicatqg7 lamp LN1(5 ) and to the winding of the relay P As

voltage + 12 V is applied to the windings of the bell Dz - At the same

10
time the audio calling signal generstor is connected to the transmitiing
part of the channel.

206, . In this manner, when the magneto calling signal arrives from the

exchange, the green pilot zﬁhdicatqg7 lamp LN 1

. -
1(3) lig ts upy the bell Dz
rings, and a calling signal is sent by the radio-relay station. The

frequency of this calling signal is 800 c/s, as the radio-relay does not

transmit the 20 to 30 c/s frequency signals,

The audic frequenc5ox1 -HUM
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The audio frequency calling signal generator

207, The audio frequency calling signal generator GP, which serves
also for measurement purposes, is common to both telephone channels., This
generator operates continuously; and is connected to the btransmitting part
of the telephone channel (Figure 49) when the calling signal is to be sent
through this channel from the telephone exbhange, and also when the calling
signal or a measuring signal is sent from the radio~-relay station.

208, The audio frequency calling signal generator (Figure 50) has a
resonancg circuit L23C68 between the control grid and the cathode of the
valve L3, and generates 800 c/s froguency oscillations.  When a calling
signal is éent, or during measurements in.the first telephone channel, the
voltage with £ = 800 c/s is taken from the winding 5 — 6, and in the second
telephone channel -~ from the winding 7 - 8 of the transformer Tr15. The
generator output level can be adjusted with the potentiometer R62 in the
anode-screen circuit of the valve L-3.

209. The instrument.indicating $he measurement signal level in the
first telephone channel is connected to the terminals DE, and in the second
telephone channel — to the terminals 77

The calling signal converter

210, The calling signal converter is common to both telephone
channels. When the calling signal is being transmitted, or the magneto
calling signal is being re-translated; the calling signal converter is,
switched with the aid of the relay P3(1O)Z:7into the line of the particular
channel, The converter consists of two relays, of the transformer Tr8, and
of the filter and spark-guenching circuits. The calling signal converter
is supplied with a d.c. voltage of 12 V. The‘QO to 30 c/s alternating
current is obtained from the secondary winding of the transformer Tr8.

The converter gives a voltage of 70 V across a resistance of 2000 ohms.

/  Low frequenchyq uium
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Low freguency filters

211, The circuit diagrams and the characteristics of the low
frequency filters F-I and F=II of the first telephone channel are identical.
Induction coils of these filters are wound on alsifer ringé of type

| TCzK~53 Zf indistinq§7, The filters have mica capacitors, and are

. hermetically sealed, The wave impedance of the filters is 600 bhms° As
the first telephone channel occupies the frequency band from 400 to 2500
o/s, the low frequency filters for this channel are designed for the pass

' band up to 2500 c¢/s.

212, The filter attenuation for the frequencies of other channels of
the station is not less than 6.8 N. The abtenuation characteristic of the
filter is shown in Figure 51 {curve 1).

The second telephone channel

213. The second telephone channel is an ultrasonic, or cafrier,
channel.  The speech frequency band (400 to 2500 ¢/s) transmitted through
this channel is first converted into an appropriate higher frequency band
(4900 to 7000 ¢/s), which is then transmitted by the radio-relay channel,
214. The arrangement of the input circuits and connections of the
second telephone channel, from the two-wire and the four-wire hybrid junction
unit, is the same as in the first telephone channel (Figure 44). As far

as the circuit diagram is concerned; the second telephone channel differs
from the first channel only by the design of the transmitting and the.
receiving portion. The bloék diagram of the second telephone channel from
the input of the hybrid junction unit, is shown in Figure 52.

215. The telephone speech signals, which occupy the frequency band
from 400 to 2500 c/s, from the output of the hybrid junction unit, and after
passing through the amplitude limiter stage and the attenuator T11Z§7 s are

‘ applied to the ring-type modulator, to which are also applied 7.4 kc/s

/ oscillations...,

50X1-HUM
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oscillations from‘the local oscillator G. In the ring-type modulator,

the amplitude of the 6scillations of the generator G is modulated by the
telephone speech signal. The lower side-band of the amplitude modulated
oscillations 4.9 to 7 kc/s (see Figure 2) is separated with the aid of the
band-pass filter F~III, The lower side-band frequency oscillations
separated by the band-pass filter are applied to the input of the modulation
amplifier of the transmitter.

216, ~ During reception, the oscillations ¢f the 4.9 to 7 k¢/s fre-
quency band of the second telephone channel arc brought up from the rcceiver
output through the band-pass filter F-IV and the attenuator T14 to the
ring-type demodulator "Dem". A% the same time, to the demodulator are
applied the T.4 kc/s oscillations from the local generator G, In the
demodulator "Dem" the 4.9 to 7 ke/s frequency band oscillations are converted

into the 400 to 2500 c/s frequency band oscillations (corresponding %o the

t;ansmitted telephone speech) which, after being separated with the aid
of the filter F-V, arc applisd to the input of the low frequency amplifier.
From the amplifier, the amplified signals are sent to the subscriber, like
the signals in the first telephone channelg

217, For the calling signal transmission through the second telephone
channel use is also made of the 800 c/s frequency signa2l which, however, is
converted in the modulator into a signal of 6600 ¢/s. In the receiving
side, the 6600 ¢/s frequency signal is re-converted back to the 800 c/s
frequency signal, which then activates the audio frequency calling signal
receiver, as in the first telephone channel,

218, The re-transmission of the second telephone channel”at the
intermediate station is carried out without the re-conversion of the signal
frequency band (without demodulation), i.c., at the frequency band of

4.9 to 7 ke/s.

i 50X1-HUM
/ 219,
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219. The circuit diagram, the principle of operation, and the elec—
trical parameters of the magneto calling signal receiver (Pigure 49), of

the amplitude limiter stage of the attenuators in the input S0X1

circuits, of the hybrid junction unit (Figure 45), of the low frequency

amplifier with the level indicator WP and the audio frequency calling signal

receiver O0ZA in the second telephone channel, are the same as S0X1

for the respective units and circuits in the first telephone channel,
The medulator

. 220, For the conversion of the speech frequency band in the second
telephone channel, a ring-type modulator is used, composed of the trans-
formers Tr, . and 'I‘rw, and of the cuproxide rectifiers D-15 (Figure 53).
The cuproxide rectifiers D-15 are connected En serie§7 to form a ring, hence
the name, Let us examine the principle of speech frequency band conversion
in a ring-type modulator.
221, An audio frequency voltage is applied to the winding 1-2 of the
input trensformer ‘I‘r% (Pigure 55a), and a Ted kc/s frequency voltage from
the generator G is applied to the central points of the windings 5 - 6 of

‘ the transformers Tr, ¢ and Tr17 (Figure 55b). |
222, The resistance of the cuproxide rectifiers in one direction is
very low, and in the opposite direction is very high, The 7.4 kc/s |
frequency voltage from the generator periodically alters the resistance of the
modulator rectifiers in such a way that at the positive half-cycle of tile
voltage the current passes through the rectifiers in the longitudinal
branches (Figure 54a), and at the negative half-cycle - the current passes
through the rectifiers in the diagonal branches (see Figure 54b), As a
result, the audio frequency current flows through the primary winding of the
transformer Tr17, and also through its secon‘.dary winding and the load

. © resistor Robc in one direction at the position half-cycle of the voltage of

. 50X1-HUM
/ the generator,,..

“ SECRET O 50X1

Declassified in Part - Sanitized Copy Approved for Release 2013/08/14 : CIA-RDP80T00246A031000010001-5

A




Declassified in Part - Sanitized Copy Approved for Release 2013/08/14 : CIA-RDP80T00246A031000010001-5

W SECRET

. - 54 -

(

50X1-HUM

the generator G, and in the opposite direction at the negative half-cycle
of this voltage. In this respect, the operastion of the ring-type modulator
can be compared to the operation of a current reversing switch, the rate of
reversal of which equals 7.4 ke/s. | |
223. cescen Zﬁwo lines missiqg7 at the modulator output alternates
with a frequency of-7.4 kc/s, and its amplitude varies according to the
audio frequency voltage which is applied to the modulator input, = This
means that amplitude modulaﬁed oscillations are obtained at the output of

. the ring-type modulator. The lower side-band frequency signal (4.9 to
T ko/s) is separated with the aid of the band-pass filter P-IIT,; and is .
then.applied to the input 6f the transmitter modulation amplifier (Figure 52).
224, Zfirst line illegible, but perhaps as followss "To ensure the
symmetry oﬁi7 the modulator circuit, thus eliminating the undesired T4 kc/s
voltage, a balancing variable resistor 3791:7 has been employed at its
output in the circuit.
225, The attenuation introduced by the modulatof\at the conversion

of the speech frequency band is about 0,8 N,

| . The demodulator
226, The demodulator D~16 serves for the conversion of the 4.9 to
T kc/s frequency band oscillations arriving from the receiver output, into

the audio frequency band of 400 to 2500 c/s. The frequency conversion

|

‘ process which takes place in the demodulator is the reverse of the process
taking vlace in the modglator. For tiliS reason, the demodulator circuit
diagram and the principle of operation do not differ from the circuit
diagram and the principle of operation of the modulator (Figures 53, 54, 55).
The only diffefence is that the demodulator does not require the balancing
potentiometer., The 7.4 kc/s voltage is applied eoe. Evvo and a half lines

‘ missing7 introduced by the demodulator during the frequency convers_ion of

the received signals is about 0.5 N,

/ The generator 50X1-HUM
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The generator

227, The T.4 ke/s frequency generator operates as an electron

B
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coupled oscillator (Figure 56)., Such a circuit gives high frequency
stability, and also ensures that the load impedance does not greatly affect
| the frequency of the generated oscillations, The frequency of the generator

| oscillations depends on the parameters of the grid circuit L The

24064"
resistor R76 serves for checking the operation of the valve I~4. In the
valve anode circuit there is a resonant circuit L25067’ which is inductively

. coupled with the modulator (winding 3 - 5), and with the demodulator
(winding 4-17)e The generator resonant circuits are hermetically sealed.

The filters
228, The circuit diagrams and the characteristics of *he band-pass

filters F-III and F-IV of the second tclephone channel are identical,

These filters arve designed for passing the frequency band. within the limits
of 4700 and 7000 c/s. Por the frequencies of other channels they introduce

an attenuation of not less than 5.8 N.

229. The characteristic of the second telephone channel band-pass
. filter is shown in Figure 51 (curve 2).
230, The second telephone channel low frequency filter F-V passes

frequencies up to 2500 c/s.

231. _[6ne or two words obliterated — "The filters_:?7 are wound on
alsifer rings TCzK-55 51' 5‘3;?7. The filters use mica capacitors. Filters
of the mecond channel are hermetically sealed. The rated charscterisbic

impedance value of the filters is 600 ohms.

The "talk-call" unit
232, The "talk-call” unit (URW) serves for carrying out the service
calls Zgonversation_sy through any telephone channel betwecen the radio~relay

. stations, or between a radio~relay station and a telephone exchanze station
’ J D ng )
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and also permits the checking of the quality of communication in both
telephone channels.,

233, The "talk-call" unit is composed of the following elementss
the "talking" keys K1 and'K4 (one in each channel), the cheokiﬁg key K2,
the calling signal K3, the bell Dz1, the telephone hand-set MKT, and the
auto~transformer Tr91:7,

234, During operation as a terminal station with two-wire channel
input; the "talk-call™ unit is connected into the channels also as & two~
wire unit, Th: "talk-call" unit URW operates as followss wher the key K1
(or K4 in the second telephone channel) is set to the position "Centralal
ZTExchangqi7 or "Kan,rad." /"Radio channel!’/, the two-wire circuit between
the input of the particular chennel and the hybrid junction mnit is dis—
connected (Figure 44), aﬁd al the same time the telephone hand~set of the
URW is connected towards the telephone exchange or towards the radio-relay
through the auto-transformer Tr9z:7n The micropkone is energised through
the contacts of the "talking'key. In this case, when the calling signal
arrives from the disconnected direction, the appropriate pilot Zihdicatqg7
lamp lights up, and the bell rings. The calling signal does not ﬁass

any further.

235° In order to send the calling signal from the URW, the calling

signal key K, should be set in position “Zew" [fcalling signal'/. Key K

1
(or K4) in this case should be in a position corresponding to the direction’
where the calling signal is to be sent ("Centrala" or "Wan.rad.").

236, With the aid of the checking key K, the earphone of the telephone
of the hand-set of the URW can be connected in parallel to either telephone

channel, and thus to check the transmission of the telephone conversation

without interfering with the communication in the other channel.

50X1-HUM
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237, When the station operates as intermediate, in order to carry on

a service conversation between the stations, the particular channel should

be switched on to terminal operation with the aid of the switch_W3(7), and
the URW should be connected to this channel with the aid of the key K1(4);

The mode of operation switch of the particular channel should be in the

position "2 TPFM,

238, Lgome words obliterated/ checking key K2.
239, The "talk~call" unit enables one to maintain service communi- i

cation with the telephone exchange when the station transmitter and receiver
are disconnected,

The telegraph channels

240, The telegraph channels are ultrasonic. Their oreration is based
upon the principle of telegraph pulse transmission with the aid of frequency
modulated oscillations., The block diagrams of both channels are identical.
The principle of telegraph pulse transmission with the aid of frequency
modulated oscillations was described in Chapter I, The frequency bands
occupied by the telegraph channels within the frequency spectrum transmitied
. by the radio——relay are shown in Figure 2, '
241, The telegraph channel is composed of a transmitter receiver, and
of a line unit., The transmitter serves for the conversion of d.c. pulses
coming from the line into frequency modulated oscillations, It consists
of a relay PN, an ultrasonic frequency generator G, a matching attenuator T,
end a band-pass filter FIG (Figure 57), :
242, The receiver serves for the conversion of the received frequency
modulated oscillations into d.c. pulses. It consigsts of a receiving filter
FIG, an amplifief (which is also an amplitude limiter), a frequency

detector Eisoriminatog, cuproxide rectifiers, and a receiving relay PO

. (Figure 58), .

. 50X1-HUM
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243, ‘@ome words obliterateg connects the line circuits with the
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ultrasonic circuits.,

The ultrasonic frequency generator

244, The ultrasonic frequency generator operates with inductive
coupling Eeed—bacg. The resonant circuit is in the grid circuit of the
valve, and is composed of the coils L, L113(132), and of the capacitors

* 3 3
0117(147) and C118(148)' The generator circuit diagram is shown in Figure

59. The generator valve 1~6(8) is connected as a triode. The resistor

. R118(150) inser’ed in the cathode circuit permibts the valve operation to
be tested.
245. The generator oscillation frequency depends on the position of

the arm ofjthe transmitting relay P102(1O4)' When the arm touches the left—
hand contact L (Figure 59), then the resonant circuit consists of the
inductance coils L, L113<132) connected in series, and of the capacitors
Ci17(147), C118(148) connected in parallel, In tais case the first telegraph
channel generator oscillates at a frequency of 8500 c/s, and the second tele-
graph channel - at a frequency of 12200 c¢/s.

. 246, When the P1O2(1Q4) transmitting relay arm touches the right-
hand contact P, then part of the coil L113(132) is short~circuited to ground
(its inductance is reduced), and the capacitor 0118(148) is connected into
the circuit through the very high resistance of the resistor R119(151), so
that in practice it is disoonnected. In this case se.s ZE%out two lines
obliteratqé7 during the passage of the arm from one contact to the other,
the generator resonant circuit consists ofs ,the coils L + L113(132) and of

the capacitor 0117(147). The capacitor c118(148) is then disconnected from

/ the circuit,..

. * The numbers in brackets refer to the appropriate components
of the second telephone [51_97 channel,

i
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the circuit, the first telegraph channel generator generates oscillations of
the frequency of 8300 c/s, and the second telegraph channel éenerator
oscillates at a frequency of 12500 c/s.

247, The voltage developed across the second winding of the trans—
former is applied to the band-pass filter Frg-2 (Flg-4) through the voltage
divider (attenuator) R115(147), R114(146)’ which makes it possible to

select the right level at the channel output,

The telegraph signal receiver

248, The telegraph signal receiver is composed of an amplitude
limiter stage; an amplifier, and frequency and amplitude detectors (Figure
60)s  The frequency modulated telegraph signals are separated by the
filters FIg~1 (FTg~3) from the whole spectrum of the received signal fre—
quenciés (Figure 2), and they are then applied through the transformer ‘
Tr1o1(102) to the control grid of the amplifier valve L—5(7) (Figure 60),

To this grid is also applied the composite grid bias, namely the voltage
drop across the resistor R1O7(139) connected to the cathode circuit of the
valve, and the voltage drop across the resistor R1O6(138)’ due to the

grid current. The amplitude limitation for the purpose of elimination of
the parasitic amplitude modulation of the signal, is obtained in this circuit
by the grid current of the valve., The limitation starts at the transformer
TT101(102) input voltage of 0.25 to 0,3 V. The resistor R108(14O) serves
for testing the valve operation.

249. Two resonant circuits, C112(142), L109(128)’ Li10(129) and
0113(143), L111(13O)’ connected in series in the anode circuit of the valve,
constitute the frequency detector'Zﬁﬁscriminatog7‘which, together with the
cuproxide rectifiers, converts the frequency modulated oscillations into
d.c. pulées. These current pulses flow through the windings of the

receiving relay P1O1(1O3)’ so that the arm of this relay reproduces the d,c.

50X1-HUM
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telegraph pulses within the line circuit of the telegraph instrument, The
vesonant circuits in the anode circuit of the valve L-5(7) are tuned in the
first telegraph channel to the frequency of 8500 c¢/s and 9100 ¢/s, and in
the second telegraph chennel - to the frequencies of 12200 c/s’ and 12800 ¢/s.
250, The varisble inductance coil L1O9(128) serves for tuning the
cireuit to the lower frevquency of the telegraph signal.
251, The variable resistor R120(152) serves for the maintenance of
the current balance in the windings of the receiving relay.

. 252. In Figure 61 is showm the frequency characterisiic of the tele-
graph channel receiver, which gives the graph of the dependence of the
currents in the receiving relsy windings on the degree of de~tuning'Z§. f

in relation to the average frequency of the channel (8.8 kc/s or 12,5 kc/s

respectively).
The band-pass filters of the telegraoh
channels
253. The receiving filter Flg~-1, and transmiiting filter FTg~2, of

the first telegraph channel are designed for the pass-band of 8400 to 9200

o/s. The receiving filter Flg-3 and transmitting filter FTg-4 of the second
’ ) telegraph channel are designed for the pass-band of 12100 to 12900 o/s. At ‘

the other channel fre&luencies, the first telegraph channel filters introduce

an attenuation of not less than 3 N., and the second telegraph channel

filters ~ of not less than 35 N, The attenuation characteristic of the

telegraph channel band-pass filters is shown in Figure 51 (curves 3 and 4).

The filter coils are wound on alsifer rings of type TCzK~55. Mica capaci~

tors are used in the filters. Filters are hermetically sealed.

254. The mted characteristic impedance value of the filters is 600

ohms,

' 255. The line portion of the telegraph channels permits the following
modes of telegraph equipment operations . ’ﬁ 50X1-HUM

uni-directional

SECKEI S
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- vuni—directional (sipgle—polarity) pulse operation, with
un-separated directions of transmission ang reception
Zz.e., single-channel operatioqz7 (operation of the sets ST-35
in a simplex system); -

- uni-directional (single—polarity) pulse operation, with
separate directions of transmission and reception Zﬁbuble—
channel operatioqg7 (operation of the sets ST-35 in a duplex
system);

- two—directional_(doub1e~polarity) pulse operation, with
separate directions of transmission and receplion (operation of

the Baudot instruments),

256, ) During uni~directional operation of the S8T-~35 sets in a simplex
system, five windings are used in the transmitting relay (Figure 62a).

Two windings (1-2 and 3-4) of 1250 turns each, and conneéted in parallel,
form the line windings., The line windings circuit is élosed through the
receiving relay contacts. Thé next two windings (5~8)>of 1250 turns each,
are connected in series, and serve for the holding of the transmitting relay
arm in position, should the receiving relay be activated accidentally, The
Pifth winding (12-13) of 5000 turns serves for shifting the arm from the
right hand to the left hand contact, when‘a no-current pulse arrives from the

line. In this case the line circuits are supplied from the side of the ST-35

257, During duplex operation of the ST—35 sets; the receiving and the
transmitting circuits are separated (Figure 62b), and therefore the

winding 5—8 is not required. The iine circuits in this case are also
supplied from the side of the ST-35 sets.

258, © During two-directional Zﬁbuble—polarit27 operation of the Baudoth
instruments with separated transmission and reception direction instruments

(Figur9462o), only the windings 1-2 and 3~4 are used as in this case the

50X1-HUM
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operation is carried out with the aid of the two-directional ZEbuble—
polariti7 currents. A voltage supplying the line circuits (i 60 V) is
applied to the receiving relay contacts, The transmitting relay is supplied
from the side of the Baudot instrument. |

259, The switch-over of the telegraph channels from one mode of

102 204 Ky04
which are located on the front panel of the multiplexing unit.

operation to the other is done by means of the rocking keys K

260, In all cases the "earth" is brought to the telegraph instrument
either by a serarate wire; or the same purpose can be Servéd by the mid~
point of the telephone service line between the station and the telegraph
exchange. For the purpose of connecting the telegraph instruments with
thg radio-relay station use can also be made of the mid—points of the

repeating coils connected to the telephone lines between the station and the

signals Z;bmmunicatioqg7 centre. ’

261, Resistors R131 and R164 in the telegraph channel transmitting
circuits serve for the adjustment of the rated current values (25 mA for
Baudot, and 50 mA for the ST—SS sets)s The shafts of these resistors are
brought out through the front panel of the unit and are located in the
apertures marked with a sign "Prad lin." /Mline current/,  In order to
carry out the receiving relay balance adjustment, when the radio-relay is

130
R164Z:7, which are marked "Rownowazenie" [Tbalancingi7, are brought out

used with the Baudot instruments, the shafts of the resistor R -and

through the front panel of the multiplexing unit.

262, The operation of the telegraph channels can be tested by measur-
ing the currents of the transmitting valves L-6 and 1~-8, and of the receiving
valves I~5 and I~7, and also the currents in the windings of receiving

relays P, and P1O3’ and the transmitting relays Py, and P (the line

104
‘currents during the transmission),

/ 263. 50X1-HUM
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263. The design of the multiplexing unit vermits the testing of the
channel efficiency without using the telegraph instruments by means of the
80 called "sé1f~contained operation Eraca na siebi_e_7. The telegraph

channels can operate when the station is used either as a terminal station,
or as an intermediate ﬁepeate_zj station, There is also provision for the

extraction of any telegraph channel from the intermediate station,

The line panel i
264, The line panel is used for connecting the telephone and telegraph
. lines coming from the communica+*ions centre, in the case when the equipment

is removed for operation outside the truck (operation by remote control).
The external view of the line table is shown in Figure 63,

265, | During operation from the truck, the line panel is connected by
a cableito the appropriate panel of input terminals located outside on the
truck body, and to the multiplexing unit (Block 2),

266, On the line panel and on the input terminais panel there are two
rows of similarly numbered terminals, serving for the connection of the
lines brought up to the station. The purpose of each terminal is marked

on the line panel,

‘ 267. The line panel is provided with lightning protection of the

lines., In cach lead circuit there is a 0.25 A fuse and a mica lightning
arrester,

268, Fach line panel has two lige transformers with centre taps.
With the aid of a switch, any telegraph channel can be connected to the
centre tap of any transformer; and when the two-wire line connecting the
station to the communications centre ZE&nhang§7 can be used simultaneously
for felephone and telegraph operation. Mounted on the line panel ig the

bell of the appropriate half-set,

‘ 50X1-HUM
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5; Power Supply Unit

Block diagram of the station power supply

269. The block diagram of the station power supnly is shown in
Figure 64. The principal, primary source of the station electric power

j supply are the storage batteries, EBach half-set of the station has three

groups of batteries. Each group consists of two batteries type 5 NKN-45

of a rated voltage of 12 v,

270, The batteries arc connected to the appropriate half-set
. charging panels by means of flexible cables SZ~8.
271. From the charging panel, the voltage from the operating battery

group 1s brought to the rectifier unit through the cable 8Z-3, (Block 3)

and to the lamps illuminating the interior of the truck through the cables

K-3 and K~4,

272, From the rectifier unit, the voltage is applied through the con-

nector 8Z-1-3 to Block 2 (connector $Z-1-2) and to Block 1 (connectors
SZ-1-1A )a  The batteries are charged from a petrol-driven generator set
type PESTOE75, comprising an engine type 2 SD and a generator ﬁynamg
_GSK—1500; The station is equipped with two such power supply sets,

‘ 273, In order to charge the batteries, the generator set should be
removed from the truck and connected to the input tei‘minal panel by means
of cable N~-3 (half-connector "12-27 V"),  The half-connectors "2-27 v
on the input terminal pgnels are connected by a cable SZ~9 to the charging
panels inside the truck;

274, The adjustable field voltage for the generator GSK-1500 is
applied through the cables N—‘3 and SZ-9, The charging panels are connected
with cach other by means of the cable SZ-11, This makes it possible to
chargé any battery éroup of any half-set from one generator set by connecting

. it to any input terminal panel. Not more thah three battery groups can

be cha;jged simultaneously (in any sequence).

/ 275, 90X1-HUM
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275. When the station is supplied from the batteries, then the
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anode ‘and screen circuits, as well as the grid bias circuits are supplied
from vibrator converters.
276. Three vibrator converters form part of each half-set:
| ~ the transmitter vibrator convertef;
3 ~ the receiver and the multiplexing unit vibrator converters
- the telegraph circuit supply vibrator converter.
277, The station can also be supplied ffcm 127/220 V a.c., mains,

. For this purposs each half-set is provided with a rectifier uni% (Block 3).
The a.c. is brought to the station through the cable N~4, connected to the
half-connector marked "127/220 V" on any input terminal panel. The station
is equipped with three N-4 cables, two of them 25 m. long, and one 50 m,
long,  The half-connectors "127/220 V" mounted on the input terminal panel,
are interconnected in parallel through the cable K-1, . The voltage from the
mains is brought to the mains attachment by the cable 8Z2-10 from the half-
connector "127/220 V" of the left-hand input terminal panel, The mains
attachment serves for the connection and adjustment of the voltage from the
mains, which is brought up to the rectifier unit through the cablé 8Z2~4, and

‘ to the lamps lighting the interior of the truck through the cable X-~5.

278, From the rectifier unit, the rectified voltage is fed through the
connectors SZ—1—3 to the appropriate unité of the equipment.

The charging panel

279. Inside the metal housing of the charging panecl (Figure 65) are
locateds
~ one single-pole on-and-off laminated /pakietowy/ switch of the
petrol-driven mobile generator;
- ‘three double-pole, three-way, change—over, laminated battery

. switchess

= one change-over voltmeter switchj

@ secrer
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panel of the charging panel, In addition, on the front panel are located
three ammeters of 20 A range, a voltmeter of 30 V range, and four pilot

Zzhdicatqg7 lamps.

281,

flaps, there are four fusess one 50 A fuse in the charging assembly circuit,
and three 15 A fuses, one in each of the storage battery group charging
circuit, In parallel with the 50 A fuse there is a pilot lamp marked "AGR"
Zﬁbbile generatqg7 and in parallel with the 15 A fuses there are pilot lamps
marked "I", "II", "ITI", which correspond to the numerstion of the storage -

battery groups,

282.

half~connectors for cables 82-8, 82-3, 82~9 and $2~11, two terminals marked

"+ 12 V" and "~ 12 V", and also the earth connector which serves at the same

. SECRET _ 50X1-HUM
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—~ generator field rheostat;

—~ Treverse current relay;

~ three rheostats and other elements for charging current
adjustment., |

ALl the switches and the rheostat knobs are located on the front

On the lower part of the battery charging panel, behind hinged

On the lower board of the battery charging panel there are four

time as a common negative (- 12 V). In addition, on the right hand side

wall of the panel there is a socket marked "42 V" fop connecting the

soldering iron, or the portable lighting lamp, On the left~hand side wall

there is a socket for connection of the relay and telegraph channel adjust-

ment

283,

instrument.

The battery charging panel is fixed to the wall of the truck body

by means of a bar welded to its rear wall.

284o

The battery charging panel makes it possible tos
~ connect the petrol-driven generator for battery chargings
— switch on any battery group for charging, discharging, or to

the position "Wytaczone™ Z?bfﬁf7;

/ - adjusto-vt 5OX1—HUM
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=~ adjust the battery charging currents
— measure the voltage of any of the battery groups;
The vibrator converter
285, As was mentioned above, when the station operates on batteries,

the anode and screen circuits, the grid bias circuits, and the telegraph
line circuits are powered from vibrator converters, Bach vibrator con-
verter is fed with a voltage of 12 V from the battery, and serves for the -
couversion of the low voltage d.c., into a much higher d.c. voltage. The
v&ltage step~up is obtained by converting the d.c. voltage obtained from’
the battery into an a.c. voltage, stepping-up this voltage to the required
value with the aid of a transformer, and then rectifying this higher
voltage. For this purpose, use is made of a five—contact vibrator of type
we-12, This vibrator consists of an electro-magnet A and of three groups of
static and vibrating contacts ay b, ¢ (Figure 66).  The vibrating confacts
are fixed on a common arm, The whole vibrator is located in a screening

box, covered inside with sponge rubber for damping, and for reducing the

audible noises developed by the vibrator, Within the vibrator converter,

the vibrator proper is an interchangeable element.,

286. The principle of operation of the vibrator converter can be
explained by means of the simplified circuit diagram given in Figure 66,

At standstill the contacts 6 ~ 8 are closed. When the voltage from the
battery is switched on, current flows through the winding; of the electro-
magnet A, which attracts the arm.” As the arm is attracted by the electro-
magnet, contacts 6 - 8 open, and the current through the windings of the
electro-magnet A stops. The arm is no longer attracted to the electro-magnet

but; under the action of the spring, it returns to its initial position,

thus closing once more the contacts 6 - 8, In this menner the arm begins

to vibrate, 50X1-HUM
/ 281,
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287, The arm vibration frequency (closing and opening the contacts)
is about 100 ¢/s.  When the arm vibrates, the contacts 7 and 1 are
alternately connected to the negetive terminal of the battery, and as a
result the current direction in the primary winding of the transformer Tr
alternates, producing an alternating magnetic field in the transformer core.
An alternating e.m.f. is thus induced in ‘the secondary winding of.the
transformer.

288, The alternating voltage induced in the secondary winding of the
transformer is in turn rectified with the aid of the stationary contacts

3 and 5 and of the vibrating contact 4, Contact 4 located on the arm
vibrates synchronously with the other group of contacts. A full-wave
rectification of the alternating voltage takes place, and the rectified
voltage is doubled with the aid of the capacitors C1 and CQ’ ﬁhich are
charged in turn through contacts 3 and Se The polarity of the voltage
across the capacitors remains constant, As the capacitors are connected in

series in relation to the load, a double voltage is obtained across both

capacitors and across the load., Each vibrator converter in the station

. constitutes a separate element assembled on a rigid, cast frame. In order

D

to ensure proiper screening, the frame is divided into separate compartments
closed at the top and at the bottom with metal covers.

289. For elimination of the radio frequency disturbances caused by
the vibrator, the converter includes spark-quenching circuits and anti-
interference filters.

290. The grid bias for the transmitter and receiver valves is also
obtained with the aid of the vibrator converters, For this purpose the
transformers of the transmitter and receiver vibrator converters have addi-

tional windings which supply the required voltage to the selenium rectificrs.

50X1-HUM
The mains attachment
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The mains attachment

291, The mains attachment structurally consists of a rectangular
housing with holes in the side walls (Figure 67). Inside the housing vis
an auto-transformer (130 W) and a step-down transformer Tr, (Figure 68).
292, On the rear wall of the housing are located the half-connectors
for the connection of cables (82Z-4 and 87-10), the terminals Zé and Z4 for
tapping the 12 V voltage, the socket for the connection of the testing
voltmeter SzT,, and the terminal "Ziemia" /"Eartu'7,

. 293. On the left hand side wall there are two 12 V sockets for the
connection of a soldering iron or a portable lamp, With the aid of the
auto-transformer, the voltage 127 V can be maintained when the mains voltage
fluctuates within the limits of ~ 20% to + 10% /presumably "Variac" type
auto—transformeﬂ a The mains voltage is mcacured with the aid of a volt—
meter located on the table between the racks. The "dimensions of the mains
attachment ares 26}5 hd 157 x 2;31 mm,  The weight of the attachement is 11,5 kg

The rectifier unit

. 294. The rectifier unit (Block 3) is used when the station is powered
from the mains. The rectifier circuits of the unit convert the 127 V a.c,
. voltage into *+he d.c. voltage required for the supply of the station. From
Block 3 the rectified voltages are fed to Block 1 and Block 2, The
construction and the elements of Block 3 are shown in Figures 69, 70 and T71.
295, The rectifier circuits are divided into three groups. Each
group has its own transformer. The first. group, connected to ’c?ze trans—
former ‘I'r1, supplies power to the transmitter and the telegraph line circuits.
In the primary winding of $he transformer there is a 2 A fuse and a pilot i
lamp in parallel with it. Both the fuse and the pilot lamp are located
on the fi'ont panel (first from the left), This transformer can be switched

' on by means of the "mode of operation" switch "Prac.-Dyz," EOpe:pation -

50X1-HUM
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Stand bxi7, which is located on the front panel of Block 1. Transformer
Tr1 has four secondary windings, and the same number of rectifiers. The
rectification takes place with the aid of full-wave bridge circuits built
on selenium elements,
296, The output voltage of the rectifier D-1 is aboutv170 V. In
the rectified voltage circuit there is a filter and a 6,15 A fuse with a
pilot lamp. Both the fuse and the lamp are located on the front panel of
the unit (second from the 1'ef+,).

297. The output voltage of the rectifier -2 is 25 V, which is applied
. A

as a negative bias to the control grid of the output stage valve of the
transmitter. In the rectified voltage circuit there is a filter composed
of resistors and capacitors.

298. The output voltage of the rectifiers D-4 and D~5 is & 60 V. Tt
is used for the supply of the telegraph line circuits, In the output cir-
cult of each rectifier fhere is a filter and a 0.25 4 fuse with a pilot

lamp located on the front panel of the unit (third and fourth from theileft),
299, Resistors RS and R4 at the output of the rectifiers D~4 and D-5
filters serve for levelling out Zgﬁualisatiq§7 of the voltage drop after the
load is switched off, [ﬁbt quite clear, presumably bleeder re%istbz§7.

300, The second group of rectifiers, connected to the transformer
TrZ; supply power to the receiver and to the multiplexing unit, In the
transformer primary winding there is a 2 4 fuse and a pilot lamp located on
the front panel of the unit (fifth from the left), The primary winding of
transformer Tr2 is switched on by means of the ﬁtype of supply" switch, which
is located in Block 1. The transformer Tr2 has three secondary windings,

The rectifier D-6 connected to the winding 11-12~13 gives a voltage of 160 V

‘for the supply of the receiver and multiplexing unit valves., In the recti-

fied voltage circuit there is incorporated a filter and a 0.15 A fuse with

the pilot lamp located on the front panel of the unit (seventh from the left),

50X1-HUM
/ 301,
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301. The rectifier.D—7 connected to the winding 9 - 10 sﬁpplies a
voltage of 45 V fér the d.c. amplifier, This voltage can be adjusted by
means of the variable resistor ZEbtentiometh7 the shaft of which is located
in a cut-out on the front panel of the unit. In the rectified voltage
circuit there is a filter composed of resistors and capacitors,

302. The centre tap (3) of the winding 1 - 5 is earthed. This
winding supplies the 12 V a.c. voltage for the filament circuits of all the
valves in the station.

303. The valve of the transmitter power amplifier draws its filament
voltage of 4.8 V from a part (2 — 4) of this winding, The transmitter
valve filament circuits can be switched on and off by means of the switch
"Prac, - Dyz," zﬁbperation ; Stand byﬂ7 located on the front panel of
Block 1.

304. The third rectifier group is connected to the transformer Trs.
In the primary winding circuit of this transformer there is a 2 A fuse with

a pilot lamp located on the frontpanel of the unit (sixth from the left).

The primary winding of the transformer Tr, is connected in parallel with
7.
the primary winding of the transformer Trg, and can be switched on and off

by means of the "type of supply" switch located on the front panel of Block 1.

‘The transformer ’l‘r3 has three secondary windings. The rectifier D-8,

connected to the winding 3 -~ 4 - 5, suppiics a voltage of 12 V to the
calling signal converter, to the relay, and to the bell,

305. The rectifier D-9, connected to the winding 6 - 7, supplies the
voltage of 12 V for the telephone channel limiter stages,; to the transmitter
output valve suppressor grid, and to the microphone. At the output of the
rectifier D-9 there is a filter. v

306, The windings: V of the transformer Tr1, IV of the transformer

Trg, and IT of the transformer Tré have special taps for stepping up the

50X1-HUM
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voltage, which is necessary in the event of the aging of the selenium
rectifiers,
307. "~ The elements of the rectifier unit are assembled on a chassis

to which the front panel is abttached with bolts. The front view of the
rectifier unit is shown in Figure 69, Over the fuses located on the front
panel of the unit, are marked the values of the currents. The elements

of the unit are located both under and over the chassis (Figures 70 and 71_).

308, Dimensions of the rectifier units 254 x 150 x 402 mm.
. Weighy of the wait:s 15.4 ksg.
309, 4 The rectifier unit draws a current of about 1.6 A, This current

is divided among the various groups as followss
- rectifiers of the first group (Tr1)s ~ 0,44 A
~ rectifiers of the second group (Trz)s - 0,70 Ag

- rectifiers of the third group (Trs)s - -0;43 A,

rectifiers of Block 3 are specified in Appendix 6.

The petrol-driven mobile generator for battery charging

310. The rated values of the voltages and currents supplied by the
|

. 311, For charging of the station batteries use is made of a petrol-
driven mobile generator type PES-0,754 consisting of a one-cylinder, two-

stroke engine type 2 8D, and a four—polé, shunt d.c. génerator type GSK-1500

(Pigure 72).

312, Technical specification of the 2 SD engine:
- Dpowers ~ 2 HP
- TeDelle$ - 3000
- cooling: - air
- petrol tank capacity:s - .3.,.75 litres
- petrol consumption: - 0.9 kg/hour

. - weight of engine: - 2 kg.

v~ fuels . ~ petrol A-66.

50X1-HUM
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313, Technical specification of the GSK 1500 generators
- rated power: ~ 1000 W
- rated voltage: - 24 V
-1 rated current: ~ 36 A
— rated r.pem.s - 3000
- operation conditicns: - continuous rating
~ weight (not exceeding): - 12,6 kg.
314. A detailed description of the design and operation of various
. elements of the engine is fiven in the special PES—QO,75 instruction manual,
"Instruction for the maintenance, operation and adjustment of the 2 SD .
engine",
315, Weight of the PES-0.75 assembly is 55 kge
6. Aerial and Mast Equipment
316. Each station is equipped with two complete sets of the aerial-

mast assembly, Each set is composed of two "Yagi" type aerials forming a

cruciform structure, of aerial feeders, of a mast with a hoist, and of the

mast rigging.

' The serial assembly

317. The receiving and the transmitting aerials of each half-set are

assembled on a common horizontzl boom at right-angles to each other, and

form one cruciform structure. The vertical aerial is tuned to the frequency

of 69 Mc/s, and covers the frequency range of 68 to 70 Mc/s (operating

waves 28 to 54), The horizontal aerial ie tuned to the frequency of 67 Mo/s,

and covers the frequency range of 66 to 68 Mc/s {operating waves 1 to 27).

The horizontal aerial dipoles are marked with white stripes.

318. The whole of the aerial assembly is collapsible., The dipo_les

‘ are fixed on the aerial boom by means of special clamps, The active dipoles

D

of the aerial are half-wave dipoles connected to the receiver or the trans-

mitter by a feeder cable.

g

319.

[ ]

50X1-HUM
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319, In order to eliminate distortions of the aerial radiation
pattern the feeder is connected to the dipole through a balancing dovico
Z%élq§7o The balancing devices of the vertical and of the horizontal
aerials are located inside the aerial booms The half—connecfors for the
connection of the aerial feeders to the aerials are located under the
aerial boom, behind the reflector. The vertical aerial half-connector is

painted white, and the half-connector of the horizontal aerial is painted

- with camouflage paint,

320. Wher. attaching the aerial to the aerial boom, it is necessary to
pay attention to the numbers marked on the dipoles and their clamps. The
aerial boom, together with the acrials, is attached by a special clamp to
the wooden insulator which forms the end section of the mast., The external
view of the deployed aerials of both half-sots.is shown in Figure 11,

321, Waen the station is dismantled, all the elements of the aerial

- assembly are packed inside a duraluminium case (Figure 10), which is carried

under the body of the truck, Bach station has two cases with aerials.

322, Figures 73 and T4 saow the horizontal radiation patterns of both
aerials (vertical and horizontal) of the R-401 station, and the widths of the
principal lobzs of these patterns,

‘The aerial foeders (cables)

323» For the connection of the aerials located -on the mast to the
receiver and the transmitter of the station, use is made of a coaxisl cable‘
(feeder) of type BK-1, which has a characteristic impedance of 75 ohms,
Bach half-set has two feeders,; 25 metres long.

324. | 4% cach end, the feeders are terminated with half-connectors,
The half-connector of the vertical aerial is marked with white paint.

325, ) Before the erection of the mast, the feeders are fixed with a

special clamp to the base of the wooden section of the mast,

/ 326.

@D SECRET O
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326, The feeders are carried inside the aerial packing cases.

The mast and the mast hoigst

327. Lach station has two collapsible masts and two hoists. One
mast is composed of nine sections. The top section is mede of wood. It
is 2 m, long and serves as an insulator. The other eight sections of the
mast are made of duraluminium tubes, 1.6 metres long, one fitting into the
other,

328. The mast hoist is 2 metres iong,.ana is also made of duraluminium
tube, It has a winch for lifting the mast, and a mechanism for holding
the mast when lifted. The hoist has a metal base at the bottcm, on which
the whole mast rests,

329. In order to erect the mast, the mast sections are fastened one
affer another to the hoist and then lifted up.

330. The total height of the mast is 14.5 metres.  The mast is held
in a vertical position by means of twelve guy-ropes fixed at four different

levels, At each level there are three guy-ropes as an angle of 120° 4o one

another,  The guy-rope fixing pegs are driven into the ground at a distance
of 8 metres from the mast base. The pegs form the corners of an equilateral
triangle (Figure 75).

331. The mast, when erected, can be turned around its axis. To hold
the aerial in the desired position, there are two additional guy-ropes fixeq
to the ends of the aerial boom.

332. Sections of the mast arc carried in a metal case attached under-
neath the truck body. The hoists together with the top, wooden, sections

of the mast are attached to the body of the truck on both sides of the
driver's cabin, The winch and the locking mechanism of the hoists is

protected with covers.

|/ Rigging 50X1-HUM
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Rigeing
333, The rigging of the mast is composed of three metal pegs, twelve

guy-ropes and three half-rings, A mallet, which is included in the station
~equipment, is used for driving the pegs into the ground.  All the guy-ropes
are made of a steel cable, the strands of which consist of 2 mm, diameter
- wires.
334. At the top ends of the guy-ropes there are locking hooks or
ordinary hooks for attaching the guy-ropes to the half-rings which are insertcd
‘ into the grooves between the mast sections. At each level, two guy~-roves
hawve locking hooks, and one has an ordinary hook.
335. In order to facilitate the erection of the mast, the lower ends
of the guy-ropes are prolonged with hemp robes, and have small wooden boards
for adjusting the length of the guy-ropes, When the station is packed up,
the rigging of the masts is contained in special packings (see Figure 10),

“which are stored in the right-hand case inside the truck,

50X1-HUM
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CHAPTER ITI

OPERATION OF THE R~401 STATION

1» Protection of the Station against Damage

The proper handling of the equipment is a necessary condition

for the maintenance of reliable and uninterrupted communication.

357«

When using3 the station it is necessary toz\
pay attention to the mains or battery wvoltage; -
protect the equipment and the interior of the truck against
dust and dirt;
when repairing fhe equipment or when removing it from the
truck, to protect it against shocks and knocksj
handle carefully the feeders and the connecting cables, and
take care to maintain their efficiency;
protect the aerial mést section joints against dirt;
avoid 1".11rowing the aerial mast sections when setting up or
dismantling the aerialj
protect the aerial diroles against dirt and humidity, and
prevent any bending of the dipoles;
handle very carefully the aerial feeders and cables during
deployment and dismantling of the aerial., Avoid kinking them, °
especially during winter;
when in transit, make sure that the blocks in the racks are
properly secured and protected with covers;

carry out the tests and technical examinations (Appendix 2).

50X1-HUM

338, The spare parts and accessories should always be in their proper
. places, and should be properly securede.
2. Choice of Site for the Deployment of the Station
339. When setting up the station in the field, the following factors
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should be considered:
-~ location of the command posts;
- conditions of radio wave propagation, (ground);
= vehicular accessibility and equipment unloading facilities;
- concealment and camouflage of the station;
~ the necessity of protecting the stations
«~ necessity of protecting the station against industrial inter-
ferencg, againstv interference by other stations, and against
deliberate jamming by the enemy.
‘ 340, The radio-relay station should be sited in conformity with
principles of anti-nuclear defence. |
34t The terminal radio-relay stations should as a2 rule be located
as near as possit;le to the communications centres, This reduces the
number of cables required for the construction of the connecting links,
and also improves the quality and reliability of communications The
distance between the terminal stations and the communications centres
- depends upon the specific conditions.,. the capacity of the equipment, and
the type of cable used for the connecting links. The permissible attenu~
T. ation for telephone lines is 1425 N.
342, The connecting wire lines, inspite of their short length as
compared with the radio-relay links, form an important element which exerts
a considerable influence upon the continuity and reliability of the whole
radio link operaﬁion. It is recommended that the connecting lines should
use FKA, and that they should be kept under constant supervisione
343 In an afforested, moderately undulating terrain, or in a steppe
in order to ensure communications over short distances, if the masts are
erected to their full height, no special care in the choice of route is
necessarye

3hle Practical experience has shown that it is possible to maintain

50X1-HUM
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infallible communication even if the line of sight of the aerials of 50X1-HUM
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corresponding stations is interrupted by a ground obstacle 50 to 75 metres
highs  An example of such a route is shown in Figuré 76« It should,
however, be borne in mind that a prior careful selection of a radio-relay
route may considerable increase the stability (certainty) and range of
communication.

345 Over open routes (free from obstructions, Figure 77) it is

possible to maintain communication between two stations at considerable

internediate stations, or to reduce their number, if the ground conditions
and tactical considerai:ions permit the selection of open routes.

346, With a careful selection of the radio-relay route (with the
smallest obstacle on the optical line-of-sight) it is possible to reduce the
height of the aerials, which facilitates the camouflage of the station, and
also makes more difficult the interception of megsages and jamming of the
station by the enemy.

347. Fo;' the above reasons, it is advisable to operate the station
at reduced heights of the aerials even for long distance communication.

248, | The erection of the aerial mast at less than full height

requires much less time, and therefors reduces the time required for

establishing communication. It is, however, necessary to bear in mind that
in the presence of obstructions on the route, a reduction of the height of
fhe aerial may affect the quality, or even cause an interruption of
communication,

349 For this reason, in order to ensure a good quality of communi-
cation when operating at reduced aerial height, it is necessary to check
the profile of the route and select eithér an unobétiucted route, or a
route with as few ground obstructions as possible.‘

3504 Selection of an unobstructed route or a route with few obstruc-

tions is of a great importance, especially at a long Gistance between the

50X1-HUM
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stations, and when there are more than two intermediate re~transmitting

stations.

351, In mountainous areas it may happen that communication will have

to be established not only across open routes, but also across routes with
considerable obstructions in the shape of mountain ridgess In this case
the station should be placed at least at such a distance from the obstruc—
ting mountain that the top of the mountain is visible from the statione
Figure 78 shows the profile of a mountain route on which continuous communi~
. caticn was maintained even with an obstacle about 450 m highs
352, The selection of a radio-relay route is made on a map. The
procedure when selecting a route is described bélowo |
3534 The site for the deployment of the s%ation should be selected »
so as to ensure a proper clearance béhveen fhe aerials of the stations in
correspondence. Steep slopes of plateaux, high embankments, stone and
reinforced concrete buildings, metal structures and transverse power and
communic;ation lines situated in front of the aerials; all have a screening
effect iupon metre-wave propagatione The station should therefore be
placed as far as possible from the above features. It is advisable, on
. the other hand, to utilize them for kindering the enemy from interception
and Jamminge
35k The area required for the deployment of one aerial is 15 x 15
metres, and for two aerials 30 x 15 metres.
3554 The distance between the aerials of adjoining half-sets of the
station should be about 16 to 20 metres, and the distance between the mast
and the truck should be about 10 metres.
356, The aerials of different half-sets ‘should be located in such
a manner that they do not interfere with one another when radiating.
‘ 357. The correct lay-out of the aerials is shown in Figure 79
358. ~ To avoid interference from industrial sources which may affect

the quality of communication, the stations should be placed'at least 300

fa— i / %o 500 metres ,20X1-HUM
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to 500 metres away from roads, industrial buildings, garages, electric rail-

wayss high-voltage power lines, powerful short-wave stations s and radarb

setse

359, When siting the station according to the principles of anti-

nuclear defence, one should remember to arrange proper field engineering

protection, and camouflage of the station sites

360, The truck must be placed inside a concealed trenchs The trench

should be 0.5 m deeper than the height of the truck; The fuel and lubri-

cants should be placed in a special trench 20 to 25 metres distant from the

trench with the truck, The area around the FOL dump should be cleared of

all inflammable materials and objects.

364 In case of necessity, the station equipment can be removed from
the truck and placed in a shelters

3626 When operating by remote control,I the units are fixed on a
special cruciform structure. It is Fforbidden %o place the equipment in
front of the entrance to the sheltér.,

363, When arranging the shelter for remcte control operation, it is

Declassified in Part - Sanitized Copy Approved for Release 2013/08/14 : CIA-RDP80T00246A031000010001-5
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necessary to provide fors '

outlets for two aerial feeders, and for seven two-wire lines;
— careful camouflaging and burying of the feeders and cables at
a depth of 20 to 4O cms vin the ground;
= electric power supply for the station (spare storage hatteries
and their charging);
~ sites for the proper deployment of the aerials s and their camouflage;
- spare parts, and operational accessories (ae‘rials, feeders, aerial
sections, guy-ropes, radio valves, fuses, etc.)e.
36l The shelter should have a telephone connection with the tele-
phone exchange. ‘hen the station is deployed at a considerable distance
from the communications centre, service communication can be established

with the aid of portable ultra-short-wave radio sets.

50X1
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3654 During combat, when there is not enough time for building -
sovers and shelters, in order to establish commmication the station may be
deployed without a specially prepared place of concealment. In such a
case, however, one shc;uld utilize the camouflage characteriétics- of the
grounde ‘ Gorges, ravines, ditches, subterranean s’cructures_, caves, etcs
can be used for concealments At the same time work should start on the

Preparation of concealment and shelters for the personnel and equipment,

‘ 3 Sglection of the Radio-relay Route
3664 The radio-relay foute is selected with the 2id of maps on a
scale of 1:50,000 or 1:100,000.  The work carried out with the help of the
maps consists of a study of the terrain between the points where the radio—
relay communication is to be established, and,of the division of the select-—
ed route into re-transmission sections.
367, The sites for the radio-relay stations are seleoted according
to the requirements given in Chapter III, section 2. ‘ |
368, It is recommended that the radio-rzlay route should be select-
ed in the following way. The sites of the aerials, and the highest points
. ~ of the terrain are marked on the map ( Figure 80).
369, In Figure 80 the terminal stations are located at points A and
D, and the intermediate [re-transmission] station is at point B.
370, The approximate assessment of the route consists of the compari- .
son of half of the sum of altitudes of points A and B (mean value including
the heights of the masts), with the sum of the highest altitude on thg
route between the points A and B, and the height of the arc of the
curvature of the earth, corresponding to the given distance between the
points A and B.
371 If one‘hal’f of the sum of the altitudes of the points A and B
. is greater than the sum of the altitudes of the highest point and the height

of the arc of the curvature of the earth, then at the first approximation
50X1-HUM

g 7 / it can be eeees
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it can be considered that the line-of-sight between the aerials located at
points A and B is unobstructed. In the opposite case, the line-of-sight
is obstructed. The difference between the first a.ﬁd the second value
indicates the degree of the obstruction of the optical line-cf=-sight.
372, The rise of the arc of the curvature of the earth is approxim-
ateiy expressed in the following formula:

e B

50
where: R =~ distance in kilometres,
. H - height of the curvature arc in metres.
373 As an example, let us check whether there is an unobstructed.
line-of-sight between the aerials of the stations located at points A and B.
The distance between the stations, estimated from the map is Rq= 50 kms.
Assuming that the masts of both stations are 14 metres high, the altitudes
of the aerials above sea level will bes
at point Az 17002 + Ul = 18802 m.
at point B: 160:0 + 14 = 17440 me
Half of the sum of altitudes of the aerials above sea lavel is:
18842 + 17400 = 181.1 m.
. 2

The height of the earth curvature arc iss

H=520%x50_ -50mn,
50

The sum of the altitude of point C and tne height of the earth curvature is
160 + 50 = 210 m.
37h. By comparing the value of half of the sum of the ;aerial’
altitudes with the sum of the altitude of the highest obstruction on the
route and the height of the earth curvature, we find .that the first value
is less than the second. It can be stated therefore that there is no
. direct, unobstructed line-of-sight between the aerials.

375, _ From the above example it can be seen that the obstruction in

50X1-HUM
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the sector AB (Figure 80) amounts to 210 - 181.1 = 2829 m. Since, in the

50X1-HUM

case of the R-410 radio-relay the permissible height of the obstruction on
the route is 50 to 75 metres, it can be assumed that it is possible to
establish communication along this route. |

376 By similar calculation, it is easy to prove that in the sector

BD there is a direct, uncbstructed line-of-sight between the aerials (Pigure

80).
377 For the accurate determination of the route profile, it is
. necessary to d.aw the arc of the earth curvature and then plot onto it all

the principal heights along the route. In order to trace such an arc,

one first calculates its height with the help of the above formula. One
then marks a series of points as_shown in Figure 81, where A and B are the
sites of the stations-, and C; D, E, F, G are the supplementary points,
Through these points is traced a curve which corresponds to the arc of the
earth curvature.

3784 On the arc are plotted on an appropriate scale the altitudes of
various heights along the route, as read from the mape These points,
connected by a continuous line, give the profile of the route (F:Lgure 82).
379 Example: trace the arc of the earth curvature for a 50 km

long sector of the routeo

H= 50 Ma
R 8H H
—6——=813m’ =l|ll-m- 0»36R=181¢m——-2—=25m¢
380. The earth curvature arc traced with the aid of the above

values will appear as shown in Figure 83.
381, Instead of tracing the earth curvature arc every time it sis .
also possible to use special tracing forms which are prepared in advance.

‘ The routes traced with the aid of such forms are shown in Figure 76 and 77.

Llu Selectibn- .e ?OX1 _HUM

] 50X1

Declassified in Part - Sanitized Copy Approved for Release 2013/08/14 : CIA-RDP80T00246A031000010001-5




Declassified in Part - Sanitized Copy Approved for Release 2013/08/14 : CIA-RDP80T00246A031000010001-5

j SECRET

50X1-HUM
- 85 -
L. Selection of the Operating Fregquencies
382, A very important problem when preparing the documents necessary

for the organisation of radio-relay communication, is the selection of the

operating and reserve frequencies.

383, If the operational frequencies are selected incorrectly, then
| the transmitter of the neighbouring half-set of the station, or the trans~

mitters of other stations nearby, may interfere with the operation of the

receiver,
38k In the case when a powerful signal from an interfering trans-—
. mitter enters the input of the receiver, its capacity for the recepticn of

signals from the station in oorrespondénce will be reduced. In addition,
an audible beat frequency may appear at the receiver output resulting from
* the coincidence of the interfering signal with the signal froum the station
in correspondence.
285, When selecting the operational waves,one should be guided by the
principles laid down in this manual. It has also been found in practice |
that the harmonics of the short-wave and ultra-short-wave transmitters of
other stations interfere seriously with the operation of the radio-relay
. stations located nearbye. The simultaneous operation of such tra.nsmit‘ters
. and of the radio-relay stations located in their vicinity can be carried
out without interference only when the operational frequencies are so
distributed that the harmonics of the short-wave and the ultra-short-wave
transmitters do not coincide with the frequency of the signal received by
the radio-relay station. The above remarks should be especié.lly taken

into consideration when the radio-relay stations are being used for remote

controle
5. Deployment and Dismantling of the Station.
‘ Deployment of the aerial and mast equipment
386, The aerial and mast equipment is deployed by the station

personnel composed of five personse The deployment is carried out under 50X1-HUM

o / the supervision ... 50X1
@D 5ECRET =

roved for Release 2013/08/14 : CIA-RDP80T00246A031000010001-5

Declassified in Part - Sanitized Co



‘ Declassified in Part - Sanitized Copy Approved for Release 2013/08/14 : CIA-RDP80T00246A031000010001-5

Q@ SECRET

- 86 ~

the supervision of the station commander.

387

The deployment of the aerial and mast equipment is performed in

two stagest

-

—

388,

assembling the aerial and installing the hoist;
raising the mast;
[A few words missing] " «esa. On the command of the station

commander: '"Begin to deploy the aerial®,

At this command the members of the station team take ﬁhe

‘ - following actiun:

Number One selects and indicates the aerial site;

Numbers Two and Three take out the cases with the aerial and
carry them to the aerial site;

Number Four takes out the cover with the aerial mast rigging
froh its case, and carries it to the aerial site;

Nunber Five removes from the truck the hoist with the

wooden section of the mast, and carries it to the aerial

site;

Nunrbers Four an@ Five carry the mast sections to the aerial site H
Number One removes the aerial cables (feeders) from the case

and unrolls them from the truck to' the mast in such a way that
they do not interfere with the deployment of the station, and
then comnects the cables to the aerial and the station equip-
ment, according to the assigned operational wave-lengths.

Remark

)

The aerial feeder with white markings, should be connected

to the aerial having a half-comnector painted white (vertical
aerial)s The ummarked feeder should be connected to the
aerial with half-connector painted in camouflage -colour
(horizontal aerial). The covers of the aerial half-comnector
and of the aerial cable half-connectors should be tied together.

When connecting the aerial cables (feeders) to the equipment

it must be borne in mind that the aerials are tuned %o different
frequencies. The horizontal aerial is tuned to the frequencies

of the first half of the frequency range (unmarked 50X1-HUM

@ secesr
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cable), and the vertical aerial is tuned to the frequencies
of the second half of the frequency range (cable marked white).

~ Number Three removes the aerial boom with the mast end piece
from the chest, and holds it in his hands while the mast is

| being assembled.

- Number Two removes the dipoles from the chest and fixes them
to the appropriate points on the aerial boom.
Remarks

1) The upper, vertical dipoles, marked with a white stripe should
be fixed in the upper vertical sockets of the aerial boom,

. which are painted white, and according to the numbering on the
dipoles and on the socketss The lower vertical dipoles are
not fixed at this stage.

2) The horizontal dipoles (without the white stripes) are fixed in
the horizontal sockets of the aerial boom, according to the
numbering on the dipoles and on the sockets.

3) In order to fix the dipole correctly in its socket, one should:
insert the dipole into the socket as far as it will go; turn
the dipole clockwise in the socket, again as far as it will go,
and then pull the dipole towards oneself.

- Number Five holds the hoist in a vertical position, and removes
cover from the hoists

- Number Four removes the guy~rope pegs from the packing, and

drives. them into the ground 8 metres from the base of the

‘.\

mast at points indicated by Number One. He then removes from
the packing the guy-ropes of the first level, attaches them to
the top part of the hoist, and then unrolls them towards the
pegs.
Remark

r

The pegs should be driven into the ground at an angle of l+5°
leaning away from the mast., VWhen the aerial is assembled
(without the lower halves of the vertical dipoles) it is then
fixed to the tcp of the wooden section of the hoist,

369, ' For this purpose:
‘ - Number Five inclines the hoist;

- Numbers Two and Three attach the aerial to the wooden section

the hoists ---:-
50X1-HUM

SECRET [ ] 50X1

roved for Release 2013/08/14 : CIA-RDP80T00246A031000010001-5

Declassified in Part - Sanitized Co



Declassified in Part - Sanitized Copy Approved for Release 2013/08/14 : CIA-RDP80T00246A031000010001-5

@ secrer

. 4 - 88 -

of the hoist}

50X1-HUM

—~ Number Five lifts the hoist back to the vertical position;
- Number TW9 fixes the lower dipoles of the aerial}
~ DNumber Three takes out the ropes and attaches them to the aerial;
| - DNumber Four secures the guy-ropes to the pegs and tightens them,
thus steadying the hoist; '
| ~ DNumber One checks whether the hoist is verticalg and. aims the
‘ aerial towards the correspondent staticn;
| . - Nunbers Two, Three and Four unroll the guy-ropes of the 2nd,
] 3rd, and L4th level from the hoist towards the pegse
390s On the command of Number One: '"Begin to raise the mast®, the
following action is taken:
~ Number Two hoists up the wooden section of the mast with the
| aerial, then takes the duraluwninium section of the mast, puts
it into the socket in the wooden section, and éurns it to make the
pin enter the groove, places the holder of the hoist under the

lower end of the mast section, and hoists upwards the mast with

the aerial until the groove for the half-ring with guy-ropes is
. above the supporting mechanism of the hoist;

- Number One fastens the aerial cables (feeders) to the mast,
inserts the half-ring into its groove, and fastens to itA the
guy-ropes of the fourth level, helps Number Two with the hoist-
ing {of the mast?], ensures its vertical positioning by giving
appropriate orders to the Mumbers standing at the gﬁy—ropes, and
fastens the guy-ropes of the next levels to the mastg

~ DNunber Two hoists the mast upwardse When attaching the next
'section, he lowers the holder of the hoist and puts it under the

| . next section of the maste He repeats these operations until the

‘ / ‘ mast ssvee
50X1-HUM
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mast is lifted to the required heightg

- Numbers. Three, Four, and Five hold the guy-ropes, watching the
mast and keeping it vertical, following Number One'!s inmtructions.
Remarks

1) The guy-ropes of the third level are installed between the 7th
and 6th sections of the mast, and the guy~ropes of the 2nd
level - between the 5th and lth sections.

2) Vhen attaching the last section of the mast - the holder of the
hoist is placed under it, but the mast is not lifted.

. 3) As a rule s the mast should be erected to the height of seven
metal mast sectionss The mast is erscted to the height of
eight metal sections only when there is an excessive noise
‘level in the telephone channels.

~ DNumber Two releases slightly the braking mechanism of the hoist, |
and turning the crank slowly, lowers the mast on to its base;
Then, togethef with Number Three, attaches the guy-ropes of the
2nd, 3rd, and 4th level guy-ropes to the pegse He does the same
with Tumber Four;

- Number Three » together with Number Five, also attaches the 2nd
3rd, and 4th level guy-ropes to the pegs;

. =~ Nunber One gives instructions necessary for aligning the mast in
the wertical position, and Mumbers Three, Four and Five adjust

'accordingly the tension of the appropriate guy-ropes;

= DNumbers One and Four aim the aerial towards the correspondent
station, and then fasten the aerial guy-ropes to their respect-
ive pegss

~ DNumbers Two, Three and Four collect the remaining equipment and
tools, and put them in their proper place;

- DNumber Five earths the station. The second mast can be erect-

‘ ed in the same way, when required.

/ Dismantling of the aerial eesss

50X1-HUM
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operations are carried outb:

392,

@ seCrET

- 90 —.

50X1-HUM

Dismantling of the aerial and mast equipment

On the order of Number One: "Lower the aerial", the following

~ Numbers Three, Four and Five take up positions near the pegs,
loosen the gﬁy—ropes s and hold tke mast in the vertical
position;

= Number Two lifts the mast slightly, so that the lowest section
of the mast can ‘ﬁe removed, takes off from'this section the
holder of the hoist, and removes the lowest section of the mest.
He then crarks up the holder of the hoist, puts it on the next
section of the mast, releases the braking mechanism of the
hoist, and lowers the mast by turning the crank slowly, When
the lower end of the section is about 10 to 15 cm. from the
ground, he stops lowering the mast, and removes the next section
of the mast;

~ Number One directs the lowering of the mast, and also helps
Number Two; as the mast is being lowered, he unhooks the guy—-
ropes, removes the half-rings, and disconnects the aerial
feeders from the mast. 'ﬁhe whole mast is lowered in the same
Waye

After the mast has been lowered:
-~ Number Two holds the aerial hoist}

- Numbers Three, Four and Five detach the guy=-ropes from the pegs,

and straighten them; _

=~ Number Five detaches the guy-ropes from the hoist, and holds
the hoist;

= Number Four rolls up the guy—roi)es and packs them;

- Numbers Two and Three bring up the aeriai cases, remove the
lower vertical dipoles, and put them inside the cover marked

with a white stripe;

50X1

, | / = Number Five s.ess 50X1-HUM
«.smnqr =
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- DNumber Five inclines the hoist and holds it in this position;

= Nubers Two and Three remove the aerial;

- Number Five puts on the cover over the hoist, and attaches it
to the body of the truqk; |

= DNumber Three holds the aerial while it is being dismantled;

~ DNumber Two removes the dipoles, and places them in their respec-
tive covers;

- DNumber One detaches the guy-ropes and disconnects the aerial
feeders from the aerial and from the equipment, screws on the
dups over the half-connectors of the aerial and feeders, rolls
the feeders up and places them in the aerial cases

= Number Three, when the aerial is dismantled, places the aerial
boom in the aerial case;

- DNumber Two and Three place the case with the aerial into the case
under the body of the truck, and lock itj

=~ DNumbers Two and Three roll up the guy-ropes, pull out the pegs,
and place them in their respective covers;

~ Number Five places the mast sections in the chest, and disconn-
ects the earth conmnection from the truck;

- DNumber Four puts the parcel with the mast rigging into the right-

hand case inside the truck.

50X1-HUM

The second aerial mast equipment is dismantled in a similar way.

6+ Switching on, Establishing Communication,
and Switching off the Station

Connection of a.c. mains

The a.c. mains are connected to the station in the following

1) Before connecting the a.c., mains it is necessary to:-

- check the mains voltage with the aid of the instrument TT-2.

ne mains esees

S SECRET —
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set the mains on-off switch (on the left-hand side of the mains
attachment) to the position "iylaczono" ["0ff"];

set the "127/220 V" change-over switch (on the right-hand side

of' the mains attachment) to the position corresponding to the
rated value of the mains voltage;

turn anti-clockwise the mains voltage adjustment knob as far aé

it will gos

check whether the truck is earthed,

Plug ir the mains cable N~4 half-cornector into any half-connector
marked "127/220 V" on the left or right-hand side of the trucke

Qonnect the cable N-i to the a.c. mains.

Remarks

1)
2)

395

lihen comnecting the mains, the safety regulation must be
observed (see Appendiz 1).

IT IS FORBIDDEN TO CONNECT THE STATION TO D.C. MAINS,

Connection of the power supply of the equipment, when the
station is connected to a.c. mains.

When the station is comnected to a.c. mains, the switching on of

the power supply should be carried out in the following ways

[
‘ o~

the mains switch on the mains attachment should be set to the
position "lacz", ["onn] H

turning clockv:vise the voltage adjustment knob on the mains
attachment, adjust the voltage to 127 V, using the measuring
instrunent [voltmeter] located hetween the racks (the white
lamp on the mains attachment, which shows the presence of the
mains voltage, shouid light up);

the change—~over switch "Fraca~- Dyz" ["Operation - Stand—by”]
which is on the front panel of block 1 (see Figure 17) should
be set to the position "Dya", [Stand-byl;

the type of supply switch, which is located in the middle of _ 50X1

/ the front panel seses 50X1-HUM
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the front panel ‘of Block 1, should be switched from the position
Miylacz" [roeen] to the position "Siec" [ "Mains" ] , (the radio
recelver, and the telephone charmels of the multiplexing unit
are now switched on). |

Switching on:the station battery power supply

Each half-set can be supplied from any one of the three groups

of batteries belonging to it.

397.

The battery supply should be switched on in the following way:

- the switch "Ladowanie - Wylacze. - Rozladowanie ["Charging - Off
- Disoharging”] of-the selected battery group, which is located
on the charging panel of the respective half-set, should be
switched from the position "Wylacz." [rorer] to the position
"Rozladowanie" ["Discharging"];

- the switch "Praca - Dyz." ["Operation - Stand~by"] which is
located on the front panel of Block 1, should be set to the
position "Dyz.", ["Stand~by“];

- the type of supply switch, which is located on the front panel
of Block 1, should be switched from the position “Wylacz." [rored
to the position "Akumulatory" ["Batteries"];

= the voltmeter change-over switch located on the charging panel
of the half-set, should be set to the position.corresponding to
the selected group of batteries,

Temarks ' ' .

1)

2)

3)

It is forbidden to discharge the batteries below 11 ¥ Batteries
whose voltage has dropped to 11 ¥ should be switched on to the
charging position. Another group of batteries should be used
for supplying the station during this time.

The switching on of the transmitter power supply is described
under the heading "Establishing communication®.

The switching on of the telegraph channel power supply is
described under the heading "Switching on of the telegraph

SECRET ]
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r channels" +su.e 50X1-HUM
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channels" (see Section 8 of this Chapter). [Page 109],
Setting of the operating frequencies
398e The setting of the operating frequencies of the receiver and
transmitter takes place when the station is connected for "Stand-by"
operation.
399 IT IS FORBIDDEN TO ALTER THE TUNING OF THE TRANSMITTER DURING
ITS OFERATIONs
400a The operating frequencies of the> receiver and transuitter are
set in the following way:

- the switch "Swiatlo - Wylacz." ["Light - Off"] cn the Block 1
ffont panel should te set to the position "Swiatlo" ["Light"]
(the c¢ial lights of the receiver and the transmitter are then
1lit up);

~ unscrew to the left the receiver and transmitter dials locking
screws;

- rotate the knobs marked "Fala" ["Waw}e"] until the dial markings
[divisions] corresponding to the selected wave-length numbers
coineide with the vertical hairline pointers on the dialj

= lock the receiver and transmitter dials b_y‘turning the locking
screws to the right; v

-~ set the switch "Swiatlo - VWylacz." to the position "@Wylacz."
[rogen ], ,

Establishing coz.:municatiop
401, Communication is established when the station is operating as
a terminal station. Communication should be established in the first
place with the station serving the immediate superior.
402, ' Before establishing communication, the switches oﬁ the trans-
ceiver block and the multiplexing unit front panel should be set to the
following positionss 50X1-HUM

= the "KoncCe = essee
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the "Konc. - Retr." ["Terminal - Re-transmission"] switch, to
the position "Konce" ["Terminal"] (operation as a terminal
‘station);

the telephone channel switch "Tranz., - Konc." ["Transit -
Terminal"] to the position "Konc." ["Terminal"];

the telegraph channels "type of supply" switch, to position
"iylacas" [nogen];

the quartz calibrator switch, to position "Wylacz. {"Of’f"];

the AXCz [Automatic Frequency Control] switch, to position

miylacz." ["Orfhl;

the type of multiplexing switch, to position Miewn. zwiel"
["Internal muitiplexing”]s

type of telephone channel operation switches, to the position "2TF}
the telephone channel rocking keys, o the central position;

the Block 2 instrument switch, to the pcsition "TP7;

the Block 1 testing instrument left-hand switch, to the position
"ant." ["Aerial"] (testing of the transmitter output power).

For the purpose of establishing comrunication, the follow-

ing actions should be performed:

set the operational frequencies, and switch on the power

supply of the equipment; v

set the switch "Praca - Dyz." ["Operation - Stand~by" ] s on the

front panel of Block 1 to the position "Praca" ["Operation”].

One should then hear the noise of the operating transmitter

converters When the transmitter valves have warmed up (415 to

20 secs.) the pointer of the testing instrument should lie

within the marked sectvor of the instrument dial;

the "talking" key of the first telephone chamnmel should A'De

set to the position "Kane. rads" ["Radio chammel"]. In the
50X1

/ absence of the +ee-
50X1-HUM
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absence of the carrier wave of the distant station [correspondent

50X1-HUM

station], strong receiver noise should be audible in the earphones;
-~ send the calling signal to the distant station. TFor this
purpose, the calling signal key should be tilt 4 to the position
"Zew" {"Calling signal"’], and then returned to the central position;
- call the correspondent by sending his and own identification call
signs. The presence of the carrier wave of the correspondent
station can be recognised by the disappearance of the receiver
. noise.
L0l When the correspondent station has answered, the receiver auto-
matic frequency control should be switched on, and the testing ar;d adjust—
ment of the 'telelbﬁone channel levels should begin;
- in the case when a calling signal comes from the correspondent
station, the red pilot lamp lights up on the multiplexing unit
and the bell ringse Having received the calling signal, it is
necessary to answer the correspondént. For this purpcse the
"talking" key of the channel which received the calling signal
shoulé. be set to the position "Kan, rad." ["Radio channel" ]
During the c;anversation, one should depress the telephone hand-
set pressel switche
405, If correspondence is not established within 15 minutes after the
pre-arranged time, one should start testing own station equipment (see
sub-teading 7, item "Testing the station by self-contained operation").
406, Having tested the equipment by "self-contained operation'
method, one should again try to establish communication with thé’ corres~-
pondent station. If, after renewed trial, communication is not establish-
ed within 10 to 45 minutes, then it will be necessary to try to establish
. commnication through indirect links - over the wire lines, or other
available routes, while continuing thé attempts to establish communication

by means of the radio-relay one should periodically call the correspondent

] / station seeee 50X1-HUM
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station), When establishing communication, and during service calls only
the service calls panel should be used.

Adjustment of the telephone channel levels

LO7. The adjustment of the telephone channel levels comprises the
following actions: '
-~ the adjustment of the transmission level;

the adjustment of the reception level,

Adjustment of the transmission level

LC8. On the multiplexing unit, one should:

- set the change-over switch of the instrument to the position
“’G—P,1 L

- set the "on-off" switéh of the instrument to the position "TF";

- set the calling signal key to the position "GP";

- by rotating the knob of the poteﬁtiometer of the measurement
[testing] generator "GP", set the measuring instrument pointer
to the Figure 50 (jﬁhich is marked with a stroke);

- set the first telephone channel "talking" key to the position
"Kan. rad.” ["Radio channel®] (the bell will then ring).

409, On the transceiver unit, one should:
- set the left-hand switch of the measuring instrument to the

position "Weje. nad." ["Transmitter input"];

- using the potentiometer "Ustawienie poziomu" ["Level adjustment"] y

adjust the frequency deviation by means of the measuring instru-
ment, according to the [calibration 2] table supplied with each
transmitter.

Remarks

1) The transmitting level in the second telephone channel is also
set after the adjustment of the transmitter frequency deviation,
and after the adjustment of the receiving level in the first
telephone channel in the second station. The only difference is
that the measuring instrument switch is set to the position "GE,",
and the measurement [testing] generator signal level, which has

already been adjusted, is transmitted in the second channel. ©90X1-HUM

50X1-HUM
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One should not adjust the transmitter frequency deviation accord-
ing to the transmitting level of the second telephone channel.

Adjustment of the receiving level

The receiving level should be adjusted in the following ways
the Block 2 measuring instrument switch should be set to the
position "U4";
the "talking" key of the first telephone channel should be set
to the position "Kane rad." {"-Raélio cha.nnel"];
turning the kaob of the first telephone chammel potentiometer
"I, t:;e pointer of the measuring instrument should be set to
the figure 50, which is marked with a stroke. (During the
reception of the testing [measuremen*f:,]. signal from the corresp-
ondent station, the bell will ring);

The reception level in the second telephone channel is adjusted

in the same way, with the difference that the m'easuring instrument switch

should be in this case set to the position "U,", while the level is adjust-

ed with the aid of the potentiometer “IIM.

412,

Switching off the equipment

When the station is supplied from the mains, the equipment

‘ should .be switched off in the following way:

the type of power supply switches in Blocks 1 and 2 are set to the
position "Wylacz.! ["Off”];

the mains attachment switch is set to position "Wylacz." [';Off" 1;
the voltage adjustment knob is turned anti-clockwise as far as

it will go;

the power supply cable is disconnected, first from the mains,

and then from the input terminals panel;

the power supply cable is rolled up and placed in the left~

hand case , under the table with the equipment;

.the earth comnection is discomnected from the truck.

/ RemarK eoese

50X1-HUM
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Remark

When the equipment is being switched off temporarily, only the
first action is performed.

413, Wihen the station is supplied from the batteries, the equipment
should be switched off in the following ways .
~ the power supply switches in Blocks 1 and 2 are set to the
position "Wylacz." ["Offh];
=~ the charging panel switches are set to the position "Wylacze"
[roeen];
. = Aif the batteries were being charged, the petrol-driven generator
unit is switched off;
-~ the power supply cable is disconnected from the petrnsl generator
unit and from the truck, and is then rolled up;
=~ the gensrator unit is covered with its metal housing, carried
into the truck, and placed under the table;
- the earth connection is disconnected from the truck.
Remark
When the equipment is being switched off temporarily, only the

first action is performed.

7»  Checking the Readiness of the Equipment for Operation

Checking the supply voltages,
and the operating conditions
of the valves.

41k For this purpose it is necessary:
= to switch on the equipment;
~ check the presence of all the voltages.
415, For this purpose, the left-hand switch of the measuring instru-
mgnt should be set in turn to positions: "+ 160 nad." ["+ 160 transmitter'ﬂ,
"+ 120 V",. "~ 25 V", "- 45 7", "+ 160 odbe" ["+ 160 receiver®],
‘ b6, When the voltages are normal, the measuring instrument pointer

should deflect to the marked sector of the instrument scale;

W sccrer
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- check the operating conditions of the receiver valves.
417, For this purpose, the left-hand switch of the measuring instru-

ment should be set to the position "0db." ["Receiver"], and the right-
hand switch should be set in turn to all the positions marked with numbers
1 to 16, which are located on the smaller circle (these numbers correspond

to the numbers of the valves on the basic circuit diagram).

4180 If the valves operate within the rated conditions, then in each
position of the switch, the measuring instrumenc pointer should deflect to
the marked secior of the instrument seale. in position "4", tne instru-
ment pointer will deflect only if the quartz calibrator is switched ons

— check the operating conditions of the transmitter valves.
419, For this purpose, the left-hand switch should be_ set to the
position *Nade' ["Transmitter"] » and the right-hand switch should be set in
turn to all the positions from 1 to 6 (these numbers are located on the
external circunference of the circle),
1.20a ' If the valves operate within the rated conditions, then the
instrument pointer should Qeflect %0 the marked sector of the scales

= check the supply voltages and the operating conditions of the

valves in the telephcne portion of Block 2.

421, For thié purpose, the measuring instrument switch "IF - TG"
should be set to the position "TF*, and the second switch should be set
successively to positions: "160", "q2, "L=lM, L3, MLeqmy
422, In each position of the switch, the measuring instrument
pointer should deflect to the marked section of the scale:

~ check the supply voltages and the operating conditions of the

valvés in the telegraph portion of Block 2.

423, "~ For this purpose, the switch "TF - TG® should be set to the
position "TG", and the second switch of the measuring instrument should be

successively set to positionss "IBy", "L-5", "I-6", "IB,", ML-7", "I-8%,

/ In each seece 5OX1_HUM
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deflect to the marked sector of the scale. In positions "IB", one
measures the voltage of the line circuit vibrator converterse The
particuler telegraph channel should be at this time connacted .for operation
with the Baudotb apparatus,

Checking the transmitter power

424, For this purpose it is necessary to:
- load thé transmitter output with a dummy aerialj
‘ < set tiqe left-hand measuring instrument switch to the position
"int." ["Aerial'] 3
-~ switch on the transmitter. At rated voltages of the power
supply sources, the instrument pointer should deflect to the
marked sector of the scale. Should the transmitter power prove
to bé too low, the resonant circuit at the output should be trimieds
To gain access to the trimming capacitor it is necessary to loosen
the screw marked "Obw, wyjsce" {"Ou’cput ciicuit"] on the front
panel of Block 1.  The output circuit can be trimmed when the
leftfhand switch is in the position "Nade" ["Tra.nsmitter",], and
‘ the right-hand switch is in position "1" (numbers on the external
circumference of the circle)s The capacitor shaft should be
turned until the ninimum deflection of the instrument pointer
is obtained (minirmum anode current in the output valve)s Having
done this, the power delivered to the dummy aerial by the trans—
mitter should be checked.

Testing the transmitter modulation.

L25, In order to test the transmitter modulation, the left-hand
switch of the measuring instrument of Block 1 should be set to the position
‘ "fejscie nad." [ "Transmitter input"], and the "talking" key of one of the

" telephone channels should be set to the position "Kan. rad." ["Radio

charnel"]. 50X1-HUM
/' The calling signal sesse
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' 426 The calling signal key should be set to the position "Zew"
["Calling signal"] or "GP"s The measuring instrument pointer should then
deflect. The measuring instrument pointer should also deflect when one
blows inio the microphone. |

Testing the receiver operation

427 For this purpose it is nesessary to:

- set the "talking" key of the first or of the second telephone
channel to the position "Kan. reiclu" ["Radio cha.nnel"] H

- check for the presence of noise in the earphones;

. =~ check whether this noise disappears when the quartz calibrator

is switched ong

~ ‘check whether beats (varying pitch of the tone) are audible in
the first telephone chamnel, when the receiver is tuned to the
frequencies correspondi,ng to the points marked on the scale.

Remark

The full capacity of the receiver for operation is tested by
the “self-contained" operatior. method,

Checking the accuracy of calibration of the receiver
and correction of freguency.

' 428, - Checking of the accuracy of calibration of the receiver and the
correction of frequency is carried out at the rated voltages of the pr;'Lm-
ary current sources (12 V with the battery power supply, and 127 V with
the mains power supply), after the warming up of the receiver (the warming
up period should be not less than 1 hour, with the transmitter switched
on), and using for this purpose the first telephone channel.

429 The receiver calibration should be checked with the aerial
feeder disconnected, and in the following way.

430, The receiver dial should be set exactly to the determined
calibration frequency, which is marked with a point on the dial.

L31e The transmitter is then tuned to a frequency which differs

/ LOt sevos
50X1-HUM
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not less than 5 operating wavelengths from the receiver frequency. The
receiver automatic frequency control unit is then switched on. In order
to obtain a better avdibility, the first telephone channel type of oper—
ation switch should be set to the position "4 TG".  After having set the
telephone channels control [testing] key into position "I", the receiver
hum should be heard in the earphone\of the telephone handset. '

432, The quartz calibrator is then switched one If the beat
frequency can be heard in the earphone of the handset connected into the
first telephoae channel, it means that the receiver detuning remains with-
in the admissible limitse In such a case, there is no neced for frequency
correction.

h55. It there is no beat frequency in the earphone of the handset,
it means that either the receiver is accurately calibrated, and the fre-
quency marked on the dial coire3ponds exactly to the frequency of the
receiver tuning, or that, on the contrary, the xeceiver.is considerably
out of tune. It is possible to find out which is the case by turning the
knob marked "Fala" ["Wave']. If on slight rotation of fhe knob marked
"Fala" to the right and to the left the beat frequency tone becomes audible,
ind it begins on a low note, rising in pitch as tﬁe detuning increases,
this means that the receiver is calibrated exactly.

L3k In such a case there is no need for frequency ocorrection.

L35, If, on the other hand, there is no beat freqpendy audible in
the earphone of the telephone andset,‘then the detuning should be
increased by turning the knob to the right and to the left until the beat
frequency becomes audible in the earphone. The presence of the beat
frequency at another point of the scale, beyond the point marking the

the calibration frequency, proves that the receiver is out of tune. In
such a case it is necessary to proceed with the frequency correction.

436, PFor the purpose of frequency correction, the following

- @) SECRET
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operations should be performed:

- remove the leaden seal, and screw out the bolt marked HO
(receiver heterodyne oscillator);

=~ find out on which side of the calibration point the beat
frequency tone can be heard - whether on the side of the
higher, or of the lower, wavelengths numbers;

= set the receiver dial exactly to the calibration frequency,
which is marked with a dot;

-~ turning the shaft of the tuning capacitor, located on the
right-hand side of Block 4, obtain a zero beat at the output of
the first telephone channels If the zero beat has -been prev-
iously obtained on the side of the lower wavelength nunbers, tﬁe
capacitor shaft should be turned clockwise, a.nd. vice versa;

—~ check the accuracy of calibration at another calibration point,
The detuning of the receiver at this point should lie within
the admissible limits.

Remark
For frequency correction,use should be made of the special

screw-driver, which is provided in the station equipment.
When the local heterodyne oscillator valve I~5, and the
frequency tuning valve L-6 have been replaced, it is
essential to check the receiver calibration; and to perform
the frequency corrections '

Checking the calibration accuracy of the transmitter
' and correction of the frequency,

437. The calibration accuracy of the transmitter is checked at the
rated voltages of the power supply sourées, one hour after the equipment
has been switched on.
4384 In order to check the calibration it is .necessary tos
~ remove the leaden seal, and screw out the bolt marked ZG
(master oscillator);
= put the receiver and the transmittef on load with dummy aerials;

/= with the quartz eeeee
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- with the quartz calibrator switched on, tune the receiver to
the calibration frequency, which is marked with a dot, in order
to obtain a zero beat;

— set the transmitter dial exactly to the frequency co;bresponding
to the frequency of the receivers If the beat frequency tone
can be heard at the output of the first telephone channel (or
if there is a zZero beat), it means that the detuning of the trans—
mitter is within admissible limits, and that there is no need for

. the frequency correction. If however, at the accurate setting of

the transmitter‘scale to the frequency corresponding to the receiv-
er frequency, there is no audible beat frequency, and the zero beat
appears only when the transmitter is tuned to a frequency difier—
ing from the correct frequency, this means that the transmitter
is out of tune, and that a frequency correction is necessary.
- 439 The frequency correction of the transmitter should be perform-
ed in the following way:
— set the transmitter tuning dial exactly to the appropriate cali-
bration‘frequency (according to the receiver frequency);
‘ -~ thiough the aperture in the side wall of Block 1, turn the shaft
of the tuning capscitor, until a zero beat is obtained at the
output of the first telephone channel;
- check the accuracy of the transmitter calibration according to
the receiver in the second calibration channele
540, At this point, the detuning should be within the admissible limits.

Remark

Before checking the transmitter calibration, the receiver
should be set to zero beat at the point marking the calibration
frequency. If the zero beat cannot be obtained by tuning the
receiver, the accuracy of the transmitter calibration should be
tested at one of the adjacent calibration frequencies. One
. should first check the receiver calibration accuracy at the
nearest calibration points The receiver scale should be set
* very accurately to the given calibration frequency, as other—
wise the calibration error of the transmitter will be increased 50X1

, '/ by the error ssees  50X1-HUM
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by the error due to the inaccurate setting of the receiver
frequency.

~ screw in the cap into the aperture Z2G, and fix the leaden seal.

Testing the operation of automatic frequency control.
L, The operation of the automatic frequency control should be
tested at the rated values ofv‘che sources of supply voltages, and at the

scale settings corresponding to the calibration frequencies.

2, The operation of the AFC should be Tested in the following way:

- tune the receiver to the calibration frequency;

~ set the first telephune channel tyﬁe of operation switch to
the position ",TIG";

- set the telephone vhannel testing key to the positibn BN

- switch on the quartz calibrator;

- set the left-hand switch of Block 1 to the position "Odb."
["Receiver“], and the right-hand switch to the position "I~6"
according to the markings on the interior circumferencs of the
circlé;

-~ ‘turning slowly the knob "Fala™ ["Wave"], tune the receiver for
zero beat in the earphone; |

~ switch on the AFC (set the switch "AFCz" to the position "Wlacz."
[von"]).  If after switching on the AFC the beat frequency
pitch in the earphone of the handset changes, this shows that
the AFC is tuned correctly.

4436 When the AFC is adjusted correctly, the current of valve I-6
in the receiver should‘ not change when the AFC is switched on. and off.
Uhlio If the current does change, the AFC should be re-adjusted.

Adjustment of the AFC IAutomatic frequency control]
when the station is powered from batteries.

L5 For this purpose, it is necessary to:
- ;:heck the AFC operation;

= remove the leaden seal and screw out the cap marked "AFCz";

50X1-HUM
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- with the aid of the potentiometer R57, located on the' left-

50X1-HUM

hand wall of the chassis of Block 1 (see Figure 20), adjust
the circuit so that when switching the AFC on and off, the
valve current does not change, anci the beat frequency-tone
pitch at the output of the first telephone channel also
remains constant;

- screw. in the cap into the aperture marked "AFCz", and re~

fix the leaden seal.

' Adjustment of the AFC. fAutomatic frequency oontro];]
. when the station is powered from the mains.

L1L6e Wihen the station is powered from the a.c. mains, the adjustment
| of the AFC is performed in a similar manner as in the case of the battery
power supinly, .with the difference s however, that the circuit is now .

‘ adjusted with the aid of the potentiometer located on the front panel of
i Block 3. |

Remark

In order not to disturb the adjustment of the AFC when passing
from one kind of supply to the other, the cirecuit should be
adjusted first with the battery power supply, and then with the
power supply from the a.c. mains. :

. Checking the operation of the station by the method
of "self-contained" operation.

LhTe - The "self-contained'operation: consists of the co-operation of
the transmitter of one half-set with the receiver of the pther half-set,
.or of the co-operation of the transmitter of a half-set with the receiver
of the same half-set.
448, Both in the first and in the second case, the half-sets should
be swi‘tched on for operation as in a terminal station.
LL9. As a I‘lllle, in self-contained operation, the transmitter of one
half-set is used with the receiver of the othér half-set, In this

. case the transmitter should be loaded with a dummy aerial, and the

receiver is connected to the aerial with the aerial feeder.

/ In order £0 ¢eses  50X1-HUM ;
w : @P-SECRET

Declassified in Part - Sanitized Copy A foved for Release 2013/08/14 : CIA-RDP80T00246A031000010001-5




D

eclassified in Part - Sanitized Copy Approved for Release 2013/08/14 : CIA-RDP80T00246A031000010001-5 |

Declassified in Part - Sanitized Copy Approved for Release 2013/08/14 : CIA-RDP80T00246A031000010001-5

SE@[@ET | 50X1—HUM‘

- 108 ~ ‘

450, In order to perform the "self-contained" operation test, the
transmitter should be tuned to the receiver frequency (it can also be done
the other way round, by tuning the receiver to the operating transmitter
freq.lency). If after the transmitter and the receiver are ‘cviied to tiae
same frequenscy, the noise i:d the telephone channels is considerably reduced
then in turn one should test the channels for conversation and calling
signal transmissions. The testing methods have been described in‘the
appropriate sections of this manuales The correct transmission i?f' tele~
v}phcne conversation, and of the calling signals proves the efficiénoy of the
e\}quipment. Such tests should be performed with different aerials connect-
ed to the receiver (the vertical and the horizontal aerial)s The efficien~
cy of the aerial and the aerial feeder is determined by the degree of the drop
of the noise level in the telephone chamnels.

451, | If the "self-contained" operation test is performed with the
transmitter and receiver of the same half-set, the transmission of the tele-
phone conversation should not be tested when using the M™balk-call" circuit
of Block 2. For this purpose of testing the efficiency of telephone
conversation and calling signal transmission through the telephone channels s
they should we switched into operation in the circuit "4TF", and the tele-
phone instrument TAI-43 should be connected to the terminals 3, 4 or 7, Bof
the line terminals panels Speech from the telephone instrument should be
heard in the handset earphone of the "talk-call" circuit of Block 2 (the
testing selector switch should be set to the position corresponding to the
channel being tested),

452, When the calling signal is sent from the telephone instrument,
the bell should ring.

453, All the defects found during the self-contained operation

test should be removed forthwith.

/ 8. Use of e
50X1-HUM |
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8« Use of the Equipment when Operating as a Terminal Station

4515 The wire lines connected to the terminal station should be
marked with the nunbers of the central exchange sockets to which they are
connscted, and with the appropriate code names.

455, As telegraph lines, one can use either separate wire lines,

or two~wire telephone lines of the first and the second telephone channels,

which in this case should be connected at both ends through the line trans—

formerss The connection of the line transformer:s to the wire lines is
made in the radio-relay station with the aid of switches located on the
line panels For instance, in order to use the lines of the first tele-
phone channel for the operation of the first or the second telegraph
channel, the switch "{TF" on the line panel shculd be set to the position
"{TG" or "2TG" respectivelys

4564 If separate wire lines are used for the telegraph operation,
the switches "{TF" and "2TTF" on the line panel should be set to the posit-
ion "Wylacz." [rosev ],

457« The process of establishing communication, and of the adjustment
of levels in the telephone channels when the station operates as a termin-
al station, has been already described in the sub-heading 6 of this
chapter. We shall now examine thz types of operation and the mainten—

|
ance of service communication when the station operates as a terminal

station.
Operation of the station when using own multiplexing equipment
Use of the telephone channels
L58. In order to prepare for use the telephone channels of the

station the following steps should be taken:
~ connect the wire lines of the first and the second telephone
channels to the terminals "4 - 2" and "5 ~ 6" respectively,

‘on the input terminal panel (outside the truck);

- SECRET
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check the transmission of speech and of the calling signals from
the station to the exchange and vice-versa. For fbhis purpose

the "talking" key of the respective channel should be set to the
position "Centr." ["Exchange"l;

check the quality of transmission of speech and of the calling
signals‘ through‘ the radio-relay route from one terminal exchange
station to the other, and vice-versa. The "talking" keys should
in this case I;e set to the middle position. The transmission of the
calling signals through the radio-relay is indicated by the

pilot lamps marked "Centr." ["Exchange] cr "Kan. rad." [v"Radio

chamnel"], and by the bell. When the calling signal comes from

the exchange station, the green pilct iarnp marked "Centr." lights
up. When the calling signal comes from the side qf the radio
reiay correspondent [distant] station, the red pilot lamp marked
"Kan, rad." lights up; |
the transmission of speech through the radio relay route can be
tested with the aid of the telephone handset, by setting the
testing key marked "Kontr." ["Test"] to the position I or IT.

Switching on the telegraph channels.

The telegraph chamnels should be connected in the following

the teiegraph channel type of power supgiy switch located on
Block 2 should be set to the position corresponding to. the
particular type of power supply (mains or battery);

set the switch "Konc. Retr." ["Terminal Re—transm."] to the
position "Konc." ["Terminal®];

set the channel switch "Norm. Odwrotn.® ["Normal Reverse"] to
the position "Norm.", both for the "ST-35" and for "Baudot"
operation;

/ - set 50X1-HUM
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- set the type of operation key "Bodo =~ Dupleks - ST-35 - Simpleks"
[ "Bavdot - Duplex - ST-35 - Simplex"] to the appropriate type of
operation.

460, In order to test the telegraph channels by the "self-contained"
operation method the following steps should be taken:

- set the measuring instrument switch to the position "TG";

~ set the type of operation switch to the position "Baudot";

~ set the measuring instrument selector switch to the position
"85 ~ 91" (M2,2 - 42.8")5

~ set the telegraph cha:nnel key to the position "Sprawd, 9.1"
(12.8) ["Check 9.1"]s In this case, the + 60 V voltage is
‘appiied to the line winding of the transmitting relay, and the
ultra~sonic frequency generator output is connected to the in-
put of the telegraph signals receiver. The measuring instru-.
ment pointer should deflect to the right and should remain in
the marked sector of the scalej

— the testing key should be set to the position "Sprawdz. 8.5"
(12.2)s  In this case to the line winding is applied the - 60 V
voltages The measuring instrument pointer should deflect to
the left, and should remain in the marked sector of the scale;

= check the deviation of the transmitter for each telegraph chaﬁneL
For this purpose, the left-hand switch of the measJuring instru-
ment located on Block 1 should be set to the position "Wejsc.
nad." ["Transme input‘*], and the switch "Praca =~ Sprawdz."
["Operation - Testing"] located on Block 2 should be set to
the position "Praca" {"Operation”]. The measuring instrument

/ po:inter ensav

* Note Positions for the second telegraph channel
are given in bracketse
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pointer on Block 1 should deflect and should indicate the same
number of scale divigions as is given in the table of deviations
(it should be remembered that the deviation cf the telephone
channels has already been adjusted beforehand)s

Adjustment of the telegraph channels

461 The radio relay station telegraph chamnmels are adjusted by

means of the instrument included in the equipment of the station.

462,

For this purpose, one should:

- at the terminal stations: connect the terminal "Nad." ["Trans-
mission"] of the instrument for adjusting the telegraph channels
and relays, with the terminal "11.'" or "13" of the line panel;
the terminal "Odb." ["Reception"] - with terminals "{2" or "1L",
as required;. the terminal "Z" - with the terminal "Ziemia"
["Earth"] of the line panel. The keys of the telagraph channels
should be set: one in the position "Bodo" ["Baudot”], and the other
in the position "Pracar ["Operation"];

- set the change-over switch "2 biegune - 1 biegun" [presumably:
"Bi-directional - Uni~directional"] on the instrument for adjust—
ing the telegraph channels and relays, to the position "2 biegun.";

~ set the switch "Sprawn. - Symetr. - Bad, kan." ["Efficiency -
Symmetry ~ Charmel test"] to the position "Bad. kans" | "Channel

test“};

- set the switch "Bad. kan. - Sprawdzanie" ["Chammel test -
Checking"] to the position "Sprawdzanie ["Checking"], and the
switch "Normaln. ~ Odwrotn." ["Normal - Reverse"] to the position
"Normaln." fNomal"];

8

- switch on the instrument for adjusting the telegraph channels
and relays;

- turn the knob marked "Rownowazenie" ["Bala.ncing"] until the
s 50X1
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pointer oseillates about the zero marks This shows that the
positive and the negative pulses are equal;
~ sét the switch "Bad. kan. - Sprawdzanie" ["Chamnel test -

- Checking"] to the position "Bad. kan." ["Channel test"]. The
properly adjusted telegraph pulses will then be sent to the
transmitting part of the telegraph chammel, and the telegraph
pulses received from the other station will be applied through the

‘ receiving part of the channel to the measuring circuit and the
instrument;
~ set the instrument switch located on Block 2 to the position
Loyt ('”"LTZ")Q Then press the button "LT" cn the instrument
for adjusting the telegraph channels and relays, and with the aid
of the potentiometer "Prad liniow." ["Line current"] s located
on Block 2, adjust the current until the pointer indicates the
number 25;
- with the aid of the potentiomebter of the telegraph channel
being tested, located on Block 2 and marked "Rownowazenie' ["Balan—
. v cing"], adjust the telegraph channel, until the pointer of the
milliammeter oscillates about the zero mark,
Remarks
1)  The Baudot instruments operate with bi~directional pulses, and
the ST-35 instruments operate with uni-directional pulses. As
mentioned above, the chamnel adjustment is performed simultan~
eously in both directions, both for the duplex operation of the
ST=35 instrument, and for the operation of the Baudot instru-
ments, The telegraph channel adjustment for the simplex
operation of the ST-35 instruments is performed also in the
Baudot circuit.
2) The basic data concerning the instrument for adjusting the
telegraph chamnels and relays are given in the section 8 of

this chapters

‘ Preparation of channels for operation with
the telegraph instruments

463, For duplex operation with the Baudot or ST-35 instruments,

@ SECRET
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the wire lines connecting the instruments with the telegraph channels
should be connected to the input terminals panel in the following way:
~ the lines intended for transmission in the first and the
second telegraph chamnels should be connected to the terminals.
"1™ and "13" respectively;
- the lines intended for reception in the first and the second
telegraph channels, should be connected to the terminals "12"
and "14" respectively. For simplex operation of the instru—
. ments ST-35, the lines of the first and the second channels
should be connected to the terminals ™" and "3" respectively.
Remarks
1) For cperation with the ST-35 instruments, the line circuits
are fed with power from the side of the telegraph instruments.
For operaticn with the Baudot instruments, the receiving line
circuits are fed with power fromt he side of the radio-relay
station, and the transmitting line circuits are fed from the
line side. .
2) When operating - the ST-35 instruments, one can earth the negative
or the positive terminal of the battery, on the Baudot instru-
ment sides \
3) If the positive terminal of the battery is earthed - the switch
"Normalns = Odwrotn." ["Normal - Reverse“] should be set to the
. position ™Odwrotn." ["Reverse"].
46l The key "Sprawdz. -~ Praca' [“Chgck - Operation"] should be
set to the position "Praca' ["Operation”].
465, Adjust the valves of the line currents. For this purpose,
the multiplexing unit. measuring instrument switch should be set to the
position "IG", and the step-by-step switch of the instrument to the
position "LT, " or "LT," (the line current of the appropriate channel),
466, At the radio-relay station, in all the cases, only the line
input currents energising the telegraph transmitting relays are adjusteds
‘ The rated value of the line current can be obtiained with the aid of
potentiometers marked "Prad liniowy" ["Lire current"].
467, ~ For the operation of the ST-35 instruments, the line current
50X1

should be adjusted in such a way that the meter pointer indicates the division
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marked 50; +this corresponds to a line current of 50 mai. During operat-
ion of the Baudot instruments, the line current should be adjusted until

the pointer indicates 25; ° this corresponds to a line current of 25 mA.

468,

er the telegraph instrument operation through the radio-relay link is

correct.

1469,

ready for use.

470

second telephone channel and both the telegraph channels are disconnected.
On the other hand, the first telephone chennel works normally, and can be

used both for operational communication, as for service communication.

471,

AP SECRET
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Communicate with the telegraph exchange in order to check wheth-

On completion of the above steps, the telegraph channels will be

Overation of the station with external multiplexing

hen the station operates with external multiplexing, the

For operation with the external multiplexing equipment, the

following steps should be -taken:

establish communication, and adjust the levels in the first
telephone channel;

connect the transmitting path wire line of the external muiti—
plexing unit to the terminals "15 -16" located on the input term-
inals panel, and the receiving path wire line to the terminals
"7 - 18"

set the left~hand switch of Block 1 measvring instrument
to the position "Wejsce nads" [ "Transm. input"];

set the type of operation switch on Block 2 to the position
"Zewn. zwielokrotn." ["External multiplexing"} 3

adjust the transmitting level in the external multiplexing
channel (the level adjustment is described later in this
nanual).

/ Earthing .....
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Earthing of thc station
472, In ordersto ensure the correct operation of the telegraph
channels, one should carefully earth the station. |
473 To earth the station, proceed as follows:

-~ cdig two holes about 30 to 50 cms. deep, and at a distance of
15 to 20 m. from one another;

— drive earthing pegs into the holes, and connect these pegs by
special leads to the terminals "Ziemia" ["Earth“] on the input
terminal panel.

47k The holes should be dug in low-lying sites, in damp ditches, in

the vicinity of streams, etc.. Vhen the ground has low conductivity (sand,
stony surface, rocks,) one should bring an zdditional lead from the

communication centre to serve as a return connection for the telegraph

channels,
Checking the state of the connecting
lines and the quality of the earthing
475, The state of the connecting lines and the quality of the earth-

ing is checked from the commmication centre; the measurement should be
applied to "the insulation" and "the earth" of the line being tested,.
476, For the purpose of testing\ the insulation of any lead, it
should be adisconnected from the input terminal panel.

L77. For the purpose of testing the insulation of a circuit through
its mid-point, the switch ™TF" or "2TF" (according to the line being
tested) must be set to the position "iylacz." [0fe].

478. In order to measure the "earth" of any civcuit, the terminal of
the appropriate lead on the lines panel should be connected with the term—
inal "Ziemia" ["Eart;h"].

L79. In order tc measure "the earth" through the "mid~-point of the
circuit", the terminals "™1" or "13" on the line panel should be connected

to the terminals "Ziemia" ["Earth"] » and the switch "TF* (or "2TF"),

/ should te set eeses50%1-HUM

S SECRET

50X1

roved for Release 2013/08/14 : CIA-RDP80T00246A031000010001-5




should be set as required to the position "JIG" or "2TG",
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481,

.~ channel

482,
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Adjustment of the level during external multiplexing
by means of triple carrier telephonv equipment

For this purpose, one should:
set the key "Sprawdzanie - Praca" ["‘Checlcing ~ Operation" 1 to
the position "Praca' ["Operation“‘];
switch on the first telegraph channel power supply, and after
the valves have .warmed up (15 to 20 'seconds) take a reading of
the Block 1 measuring instrument;
switch off the telegraph channel power supply;
set the type of operation switch on Block 2 to the position
"Zewne. zwielckrotr. konc." ["Extemal multii;lexing, ’cerminal"];
send testing signals of a normai measuring level from the first
channel of the triple carrier telephony equipment;
by turning the shaft of the potentiometer marked "Zewn. zwielok—
rotn." ["External multiplexing"] located on Block 2, set on the

instrument of Block 1 the same value of readings as at point 2.

On completion of all the above steps, the external multiplexing
will be ready for operation.

Adjustment of the level during external multiplexing
by means of the single carrier telephony equipment

For this purpose, one should:
send from the second telephone channel of th;e station a signal
at the normal transmission level, and take the measuring instru-
ment reading on Block 1}
set the type of operation switch of Block 2 to position "Zewﬁ.
zwielokrotn, konc," ["External miltiplexing, terminal®];
send a calling signal from the carrier channel of the single
carrier telephony equipment;
turn the shaft of the potentiometer marked "Rtr." ["Re-transmission]

located on Block 2, set the same level as that of the second
. 50X1-HUM
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telephone channel of the station (see above)s
483 On completion of all the above steps, the external multiplexing
channel will be ready for operation.
Secondary multiplexing of the telephone channels
L8l By means of the multiple telegraphy equipment, multiplexing with
) three or six telegraph channels can be applied to each of the station
telephone channels. ‘
L85, The multiple telegraphy equipment should be connected to the

four-wire circuit of the stetion telephone channel in the following way:
— in the case of multiplexing the first telephone channel, the

transmitting direction line of the multiple telegraphy equipment

should be comected at the input terminal panel to the terminals

"3~ 4", and the receiving direction lirs to the terminals "1~ 2",

In the case of the multiplexing of the second telephone channel——

\

the transmitting direction line should be comnected at the input

terminal panel to the terminals "7 - 8%, and the receiving

} direction line - to the terminals %5 - 6"}

1 . ~ the type of operation switch of the telephone channel to which

the wultiplexing is applied, should be set to the position "4TG",

486, The remaining channels are connected for operation in the
manner described under the heading "Operation of the station when using
own multiplexing equipment".

Transit [Rewtra.nsmission] operation of the telephone channels

1487, The multiplexing unit of the radio relay station makes it
possible to connect the telephone channels for transit operation [ re-trans-
missicn] in a two~wire or in a four-wire. circuit. The transit operation
is used when the station channels are conmected directly with one another,
or with the channels of a multi-channel station of the same type, or with

the wire .channels of a carrier telephony system.
50X1-HUM
/ 4880 toced
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488, The multi-channel stations and the Sextuple carrier telephony

50X1-HUM

systems permit transit connections with the telephone channels of the
‘station in a two-wire circuit only.

489. The transit connection of the channels with a single carrier
telephony system is possible both in a two-wire, and in a four-wire circuite
490, In order to connect the telephone channels for transit oper—
ation in a two-wire circuit; the following steps are necessary:

~ set the type of operation switch of the appropriate telephone

. channel to the position "2TP"; v

- set the "Koncs ~ Retre" ["Terminal - Re-transmission"] switch to
the position "Kone," ["Teiminal®];

~ set the "Tranz. - Konce" ["Transit - Terminal®] switch to the
position "Tranz." {"Transit"];

— connect the wire connection lines é\SSigned to the first télephone
channel to the tefminals " ~ 2", and those assigned to the
second telephone channel to the terminals "5 - 6" (on the input
terminal panel).

' 491, In order to comnect the telephone channels for transit operat-
ion in a four-wire ci@it, ’, the following steps are necessarys

~ ‘set the type of operation switch to the position "LTR';

- set the "Retr. - Konc." ["Re-transmission - Terminal®]
switch to the position "Konc." ["™Terminal"];

— connect the first telephone channel wire lines of the trans- -
mitting direction to the terminals "3 - 4", and of the
receiving direction to the terminals " = 2%, The wire
lines of the second telephohe channel should be connected to the
terminals "7 - 8" and "5 - 6", respectively.

' Service commumnication

Lo2. Before using a telephone channel for service communication,

W SECRET
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the testing key should be tiited into position I or II in order to check
whether the particular channel is not being used for an operational con—
versations

493, For the purpose of carrying out a service convefsation, the
"talking" key of the unoccupied channel should be tilted to the position
*Kan. rad." ["Radio channel"] or "Centrs! ["Exchange"]. The calling
signal should then be sent.

49k, Calling of the distant radio relay station is done by sending
a pre-determined number of calling signals. After sending the calling
signals, the desired station should be called by sending its call*sign;
and the call~sign of one's’own shationa

495, In order to answer the calling signal from a terminal staticn,
the "talking" key of the calling channel should be tilted to the position
"Kan, rade" or "Centr." [Radio chamnel® s or Exchange”l according to where
the signal came frome

196, When the conversation is finished, the "talking'keys of the
telephone channels should be set to the mid-positionse

497, Service conversations can be carried out only in exceptional

cases, after obtaining permission from the main [head] station. For
service communication between the terminal station and the elements ofﬁ the
communication system there exists as a rule a separate line which is
connected to the terminals "9 - 10" on the input terminal panel. To the
terminals "9 - 10" on the line panel is connect;ad the telephone instru-
ment TAI-43, which is included in the station equipment.

L98. . It should be borne in mind that by making a service call along

‘any section of the radio relay route, the commmnication between the tele~

phone exchanges is interrupted. If the station receives a calling sign~
al when a service conversation is in progress, then a green pilot lamp
marked "Centr." ["Exchange" ] lights up on Block 2 and the bell rings.

/499, 50X1-HUM
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499, In such a case the channel should be quickly cleared, and turn-—
ed over to operational communications At the same time efforts should be
made to secure a good passage of the operational conversations.
500. During external multiplexing, the service calls can be carried
out only through the first telephone channel, in the same way as described
aboves.
501, During secondary mulfiplexing, the service calls are carried
out only through the channel W]r;ich is not multiplexed.
502, During two-wire circuit tramsit, service calls in both direct-
ions are carried out in the same way as when the station is operating with
own multiplexing equipment.
503. During four-wire circuit transit operation of the telephone
channel, service communication with the radio-relay of the correspondenf
station is maintained in the following wayz
— in order to answer a calling signal, the type of operation switch
of the appropriate channel should be set to the position "2TF",
and the rocking key v”Ka.n. rad. — Centr," ["Ra.dio chamnel - .
Exchange"] to the position "Kan. rad." ["Radio channel"]. 1If
only one channel is used for transit, then the service calls should
be carried out in the other channel; in the way described above.
504 When the station is temporarily switched off, and the comnect- .
ing Iines with the communications centre are not removed, then in order to
retain the possibility of receiving a calling siénal from the exchange, the

power supply should not be switched off on the terminal station charging

panel.
9. Use of the Eouipment when Operating
as an Intermediate Station
Preliminary steps, and establishing of communication
505, In an intermediate station, both half-sets operate on re~trans—

/ mission seecs 50X1-HUM
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missions To prepare the station for the re~transmitting operation one
should:

- connect both half'—-sefs, and establish communication with the
correspondent stations in both directionse - Coxﬁmunicatidn with
the correspondent stations is established in the same way as when
the station operates as a terminal station. The method of
establishing the communication has been described under sub=-
heading 6 of this chapter;

= adjust the station channels, The method of the channel adjust-
ment has already been described;

~ notify the correspondent stations of the readiness of the

station to go over to re~transmitting operation.

Re~-transmission when the station operates
with own multiplexing equipment

506. When at an intermediate station both half-sets operate as‘at
a terminal station, then in order to go over fo re~transmission, in the case
of the operation with own multiplexing equipment, the switches of the tele—
phone 2and telegraph channels should be set to the position "Retr." ["Re-
transmission®],

During re-transmission, .the telegraph channel power supply is

not switched on. The type of cperation switches of the tele-

phone channels should be set to the position "2TF%.
507« Having done this the terminal stations establish mtual communi-
cation through the intermediate stations, and, if necessary, ﬁdjust the
levels,
508. The levels are adjusted in the following way: the terminal
station sends a signal at the rated measurement [testing] level through the
first telephone channels This signal is received at the intermediate
station, for instance by the receiver of the half-set "A", and then through
the cable "SZ-2" is applied to the transmitter input of the half-set "B",

/ On Block 1 see0s 50X1-HUM
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On Block 1 of the half-set "B", the left-hand switch of the measuring

instrument shoald be set to the position "Ejsc, nad." ["Transmitter input" 1.
If the level of the received signal ensures the normal frequency deviation
of the transmitter of half-set "B", then the measuring instrument pointer
should def;Lect to the %ialue given in the transmitter frequency deviation
'adjus‘bmenf table. If the level is too low, then with the aid of the
potentiometer of half-set "B" of Block 1, marked "Regulacja poziému"
["Level adjustment"] the instrument pointer deflection should be adjusted
. to the value given in the teble, This will correspond to the normal
deviation of the transmitter frequency.
509, Having complefeil the level adjustment at the first inter—
mediate station, the levels of the next intermediate stations should be
adjusted in the same way. The level of the terminal station should be
adjusted in the way described in sub-heading 6 of this chapter. The levels
.in the opposite direction are adjusted in a similar way.

Re~transmission when the station operates
with external multiplsxing

510, When the terrhinal stations operate with external multiplexing
. equipment, then in order to obtain the re—-transmission at the intermediate
station, the following steps should be taken:
- the type of operation switches nf own multiplexing equipment
of buth half-sets should be set to the position "Zewn. zwielok-
rotn. retr." ["External multiplexing, re-transmission" ] H
—- the first telephone channel switches should be set to the
position "Retr." ["Pe-transmission"];
- the first telephone channel type of operation switches should
be set to the position "2TR";
‘\' Remark
The sebcond telephone channels and the telegraph charmels of the

/ station eeeoe 50X1-H UM
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station multiplexing equipment do not operate.
Testing and service communications
511 During operation with own multiplexing equipment of the station,

the passing of the calling signals along the radio relay channelé is
indicated at the intermediate station by the ringing of a bell, and by the
signal [pilo’c] lamps marked "Kame rade" ["Radio channel"] of the particular
channel on the half-set from the side of which the cailing signal arrived.
512, On receipt of the pre-arranged call-sign, indicating the call-
ing (of ovm stution by the correspondent), one should switch oneself in for
listening by means of the telephone channel testing key of the channel
which received the calling signale After hearing one's own call-sign, the
"talking" key of the channel concerned shonld be switched to the position
"Kan, rade" ["Radio charmel"], and the switch "Konc.'"- Retre" ["Terminal ~
Re—transmission"] to the position "Konce." ["Tenn:inal"]; The calling
station should then be answered.

5136 ~ When the conversation is finished, the switch "Konc. - Retr.!
["Terminal - Re~transmission"] should be set to the position "Retrs", and
the "talking" key to the mid-position.

51k The telephone exchange or any radio relay station can be call-
ed from the intermediate station in exactly the same manner, Before

using a channel for the service call, it is necessary to check which of the
channels leading in the desired direction is free, by switching in for
listering by means of th¢ testing key. If one of the channels is free,

the "talking" key of this channel should be set to the position "Kan. rad."

'['_’Radio channel" ], and the "Konce = Retr." switch - into position "Konce®

["Perminal],  Next, tilting into the appropriate position the key "GP —
ZEW", one sends the calling signal, calling the desired station or exchange.
Lifter the conversation is completed, the key "Kan., rad, — Centre" ["Radio

/ chann2l = Exchanges .o
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channel - Ex«:hange"“] should be set to the mid-position, and the switch

50X1-HUM

"Konc. = Retrs" ["Terminal - Re-transmission"] to the position "Retr,"
["Re-transmission”]a A
515, Should a calling signal from another direction arri\}e-during a
service conversation, then the bell will ring, and on the other half-set the
pilot lamp marked "Kan., rad." ["Radio channel] will light ups In such a
case the service conversation should bé stopped at once, and the channel

| should be cleared.

| . 516, The transmission of conversations can be tested at the inter—
mediate station by switching the testing key "I - II" to the appropriate
positions From one half-set; one can check the transmission of the con-
versation in one directio:a” only. Testing of the transmission in the cther
direction can be done in a similar way from the other half-set.
517, In the case of re-transmission with external mgltiplexing, the
service calls can be carried out from the intermediate station through the

first telephone chammel, The testing of the operation, and the making of

‘ service calls, is done in this case in the same way as during re~trans-
‘ | mission with own multiplexing.

Extraction of channels from an intermediate station

(Operation as a main repeater station)

518, It is possible to extract telephone and telegraph chammel from
an intermediate station in two-wire and four-wire circuits. The extract—
ion of the channels from an inteﬁnediate station is only possible when the
own multiplexing equipment is being used, In order to extract a channel
from an intermediate station, the switches "Konc. — Retr." ["Terminal —
Re-—transmission"} of the appropriate channel in both half-sets should be

- set to thé position "Konc." ["Terminal“]o

extracted channels are the same as in the case of the terminal station.

. 519 The principles of maintenance of communication through the
| 50X1-HUM
|

/ 10, Operation using seeos

@ SECRET

Declassified in Part - Sanitized Copy Approved for Release 2013/08/14 - CIA-RDP80T00246A031000010001-5 B




[

Declassified in Part - Sanitized Copy Approved for Release 2013/08/14 : CIA-RDP80T00246A031000010001-5

@) SECRET

50X1-HUM
- 126 -
10, Operation using the Portable Equipment
5200 The portable equipment serves for operation away from the trucke

In cany cases it may be necessary to place the station in shelters, in
buildings, on the hills, etc., where it is not possible to bring up the
trucke The design of the station makes possible the speedy removal of the
equipment from the truck, and esteblishing ‘communication from another site,

List of components of the portable equipment

521, The portable equipment is composed of the following items:
- Block 1 1
~ Block 2 1
~ Line panel ’ 1
- Cunnecting cables (S8Z-1, Sz-2, S2~5, S2-12) 1 set
= Telephone handset 1
- BNKN-45 batteries i 2
~ Box with aerial and aerial feeders ' 1
- Package with the mast sections 1
= Mast hoist with the weoden mast section 1
= Packing with the mast rigging 1
522, The cablie SZ-2 is required only in the case when the inter-

mediate station is deployed outside the truck and both half-sets are remov—

ed from the trucks When it is not necessary to erect the aerial to its
full height, the number of the mast sections for the portable equipment can
be reduced. ,

Removing the equipment from the truck

5234 In order to prepare the portable e'qu.ipment for removal from
the truck, the following steps are necessary:
- disconnect the connecting cables from the blocks on the rack
and the line panel. Only one half-connector SZ~1-3 should be
disconnected from Block 33 .

50X1-HUM
-~ remove the line panel from its holders;

. . / - dai To e |
AP SECRET i A

Declassified in Part - Sanitized Copy Approved for Release 2013/08/14 : CIA-RDP80T00246A031000010001-5

1



Declassified in Part - Sanitized Copy Approved for Release 2013/08/14 : CIA-RDP80T00246A031000010001-5

@ SECRET

- 127 -

— disconnect the telephone handset from Block 2;
~ remove Blocks {1 and 2 from the rack;
- place‘ the line penel and Blocks 1 and 2 inside the lmapéacks.
In the line panel lkmapsack place also ‘the connecting cables and
the telephone handset;
- remove from underneath the truck the case with the aerial;'
~ remove the mast hoist from the truck;
- place in the packing the required number of mast sections;
- remove from the case the two SNKN-45 batteries, and attach
to them the carrying belts.
5240 When carrying the portable equipment to the deployment site,
the various elements should be protected against knocks and must not be
thrown about,

Preparing the portable equipmert for operation,
Special features of its operation

.525, At the deployment site of the portable equipment one should:
~ prepare the deployment site, and take steps necessary for con~
cealing the equipment and its personnel;

~ erect the masts with the aerials, taking into account the local

‘ topographical conditions;

- remove the line panel and Blocks 1 andA 2 from knapsacks}

— Place Block 1 on Block 2;

~  conmnect the cables to the line panel and to Blocks 1 and 2; -
- lengthen the cable SZ-1 with the aid of the cable $Z2-42;

~ comnect cable SZ-12 to the batteries;

— connect the aerial feeders to the receiver and the transmitter;
- connect the wire lines to their appropriate terminals on the

line panel;

. — connect the telephone handset to Block 2;

D

—~ switch on the equipment, set the operating wave-lengths ’

50X1-HUM

50X1-HUM

/ establish the communication ....e
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establish the communication, and adjust the channels of the
statione ‘ _
526, When setting up the intermediate station oui;side the truck,
both half-sets should be placed side by side. The multiplexing blocks
of both half-sets should be inter-connected by means of the cable Sz-2
(Pigure 84),
527 A peculiarity of the portable equipment is the fact that in
most cases it will be powered from batteries only. Therefore, if the
operation from outside the truck is expected to last for some time, it will
be necessary to arrange for the batteries to be charged,
528.; On finishing work, the equipment is brought back to the truck
and replaced in its usual positione When iﬁstalling the equipment inside

the truck, special attention must be paid to securing it firmly in positions

1. Battery Charging

529. When servicing and using the batteries and the petrol-driven
generator assemblies, one should adhere %o the following instructions con~
tained in the station:

= "Servicing manmal for cadmium-nickel batteries';

- "Servicing, use, and adjustment manual for the engine 2 SD";

= "Porm for the generator type GSK~1500",

5300 The station battery charging should be performed in the
follovking ways
— rerowe the generator assembly from the truck, place it at a
distance of about 15 to 20 meters from the truck, and prepare
for operation;
=~ connect the cable N-3 with the half-connector "12 - 27 v,
located on the input terminal panel;
= open the 1ids of the battery boxes and unscrew the vent plugs;

/ - before charging .,50X1-HUM
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531,

used regularly, an intensified charging should be performed once a month.
The irtensified chargipg is performeci in thé following ways during 6
hours the batteries are chargéd. at the normal charging current, and during
the next 6 hours - at a current equal to one half of the normal charging

current;
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before chargiﬁ.g the batteries, the level of the electrolyte
should be checked, and if necessary, topped up;

start the generator engine;

the switch "“AGR" ["Mobyile Generator’*] on the charging panel, to
which the generator set is comnected, should be set to the
position "Wlacz." [ "On"];

set the voltmeter switch on the charging ioanel to the position
"AGRM;

adjust the generator vcltage by means of the 'field rhecstat
knob.  This voltage should be 18 to 20 V;

set the switches of the battery group to be charged to the
pusition "Ladcowanie™ ["Charging”]a With one generator assembly,
not more than two battery groups can be charged at the same time.
When it is necessary to charge more than two groups, another
generator assembly should be used;

adjust the charging current of each group to 1.25 A [?]. The
normal charging should last about 7 hours, - Vhen necessary, an
accelerated charging rate is admissible. This is performed in
the following ways 2.5 hours at a double rate, followed by 2
hours charging at the normal charging current.

After 10 to 12 charging cycles, or when the station is not

if during the battery charging the electrolyte has been
spilled, it should be removed from the batbery with the aig

of the rubber bulb syringe; 50X1-HUM

/ - during covse
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- during battery charging it is forbidden to approach the
batteries with a naked flame.
532. When the batteries are being charged simultaneously by two
generator assemblies, the cable SZ~1i1 should be disconnected from one of
the charging panels. |
533. Battery charging by means of the generator assemblies should
be performed according to the above instructionse
534 After the charging is completed; the following steps should
7. be takens:
= st the switch on the charging panel to the position "Wylacz."
[roeen];
-~ stop the engine and close the petrol tank cock;
- discomnect cable N-3, roll it up, and place it on the mobile
generator;
— cover the generator assembly, and place it inside the truck.

12, Instrument for the Adiustment of the Telegraph
Channels and Relays

535 This instrument serves for the adjustment of the station.tele-

. graph channcls, both for uni-directional and for bi—directional pulse
operation. It also makes it possible to estimate the degree of the tele-
graph signal distortion in a channel, and to check the efficiency and
symmetry of the telegraph relays.

536, The instrument is powered from a 12 V d.ce Source. Its line

circuits are supplied from a vibrator converter installed inside the
instrument. The description, the circuit diagrams, and the principle of
operation of the instrument for the adjustment of the telegraph chammels
and relays are given in the f‘actorsr manwal for the instrument, which is
' included in the station equipment. The external view of the instmment

is shown in Figures 85, 86 and 87.

/ S'Wltchy‘ 12 eeee *50X1 _HUM ‘
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Switching on the instrument
537+ The supply voltage for the instrument is taken from the battery

charging panel. The socket with the voltage for the instrument is
located on the left-hand side of the charging panels When connecting the
instrument it is necessary to pay attention to the polarity (+, -)s The
instrument power supply is switched on with the switch located cn the front
ranel of the instrument. This switeh should be set to the position
"iflacz." ["On"],

538, When the voltage is switched on, the yellow pilot lamp lights

up and the vibrator converter, and the pulse generator relay begin to

operates The pulse frequency (the telegraphic speed) of the generator is

50 bauds,
The testing and adjustment of the
telegraph relay symmetry
539. Before starting the relay symmetry test, the pulse generator

should be adjusted to give equal length of the positive and thg negative
pulses.
540. When adjusting the pulse generator for bi-directional operation,
the sequence of operations is as follows: |
= set the switch "1 biegs ~ 2 bieg." ["Uni-directional - Bi~direct-
ional"] to the position "2 hieg." ["Bi-—directional"];
- set the switch "Sprawn. - Symetr. - Bad, kan," [ "Efficiency -
Symmetry ~ Channel testing"] to the position "Bad, kan.,"
[ "Channel testing" ];
=~ set the switch "Bad. kan. ~ Sprawdzanie" ["Chamnel testing —
Checking"] to the position "Sprawdzanie" ["Checking"];
- switch on the power supply.  When the power is switched on,
the pulse generator starts to operate, If the instrument
pointer doeé not oscillate about the zero mark, it means

50X1-HUM
/ that the length seees
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that the length of the positive and negative pulses is not equal;
-~ adjust-the pulses for equal length.
Shie In order to obtain equal length of pulses, the knob of the
potentiometer marked “"Przewazanie" ["Out of balance"] should be turned
until the pointer oscillates ahout the zero mark.
5h2. - The telegraph relay is checked for symmetry in th_e following
ways |
‘ a) the relay to be tested should be inserted into the socket
marked "Bad. przekazn." ["Relay testirg’];
b) set the switch "Sprawn. - Symetr. - Bad. kan." ["Efficiency =
Symmetry - Channel testing"] to the position “Symetr." ["Symnetry"].
| 543 If the relay is correctly adjusted for symmetry, the instnmxent
| pointer will oscillate about the zero mark. If the relay is incorrectly
adjusted, the pointer will oscillate about the scale division which
indicates the percentage distortion of the telegraph signals by this
particular relaye.

Measurement of relay efficiency

‘ Shlis After having tested the relay for symmetry, the switch "Sprawn.
- Symetr. — Bade kane" ["Ef’ficiency - Symmetry = Channel testing"] should
be set to the position "Sprawn." ["Eff'iciency"] for the relay efficiency
tests. The efficiency of a relay, given as a percentage, is found from
the expression : K = 400 - A} where A is the nunber of divisions
inaica';'ed. by the oscillating pointer of the instrument,

/ 13, Possible vveus

50X1-HUM
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13+ Possible Faults and Methods of their Elimination
Method of 1
| No, Nature of fault Cause elfzmizo:a.t?.on :

1 7 When checking the receiver The particular valve Replace the
or the transmitter valve of the receiver of valve. (The
operating conditions (see of the transmitter valve numbers
sub-heading 7) the Block 1 is defective. are engraved
instrument pointer does not on the chassis
deflects near each

. valve).

2 | When checking the multi- The particular valve Replace the
plexing block valve oper— ~of the telephone or valvee
ating conditions, the Block| telegraph channel is
2 instrument pointer does ’ defective. Break Check the
not deflect, in the circuits. circuite.

3 | The telephone or tele- Blowvn line panel Replace the
graph signals from the fuse of the wire fuse.
station channels do not line concerned.
enter the line,

4 | When the calling signal Burnt-out tulb of the Replace the
is coming from the . pilot lamp of this bulb.
direction of the radio- channel and directions

' relay or of the tele- Break in the pilot Check the
phone exchange, the bell lamp circuit. circuit.
rings, but the pilot lamp
does not light up.

5 { The radio-relay station Defective calling Rep ace the
does not receive the call- signal receiver relay relays.
ing signal the (bell does RP-15 of the partic-
not ring and the pilot ular channel, 3Break Check the
lamp does not light up). in the "OZA" eircuvit. circuite.

6! The telegraph signals do Defective transmitt- Replace the
not pass either in the ing or receiving i relay,
direction of the radic- relay type RP-4 of the
relay, or in the direction telegraph channel.
of the wire line. Blown fuse in the line ! Replace the

. panel circuit concerned| fuse.

50X1-HUM
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Noe Nature of fault Cause liethod of
elimination
7 | Creckling noises in ear- Defective contacts in Correct the
phones, spsech intermit- the handset earphone, contacts in
tently disrupted. Break in the handset the earphone.
cords Replace the
corde
8 | No modulation of the trans~ | Defective handset Replace tle
mitter by the micro-tele- microphones  One of microphone.,
phone, the modulation ampli- Replace the
‘ ' fier valves faulty. valve.
No current in the Check the
handset handset
‘ current supply
circuite.

‘9 | No power or too low power Defective valve 4~PIL Replace the
at the transmitter output. (1~4). valve.

10 | In one of the telephone Defective contact in- Bend the
channels speech does not the switch "Xan. rad. appropriate
pass towards the radio- - Centr." springs in
relay. the switchs

11 No receiver hum and no cor= | Defective contact in | Re~bend res—
respondent station signals the switch "Kan. rad. spective

‘ in one of the telephone ~ Centre"s Break in springs in
channels. the potentiometer for the switch,.
the receiving level Replace the
adjustmente Defect— the potentio-
ive valve in Block 2 meter.
WiCz [Low frequency Replace the
amplifier] N valves

12 | The pilot lamp on the Blown fuse in the * Replace
charging panel lights up charging circuit of the fuse.
when a group of batteries the battery group
is connected for charging. concernede

13§ No + 160 V anode voltage in| Blown left-hand fuse * Replace

. the transmitter, in Block I. Same the fuse,
in Block 3. * Replace
‘ the fuse, §0X1—HUM

If the new fuse blows again, the appropraite circuit should be checked

: ’OSE@RET / Now 1 vunes
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No. Nature of fault Cause liethod of
elimination
14 | No + 160V and 45 V Blown right-hand fuse * Replace
(supply voltages) in the in Block 1. the fuse.
receiver.
15 | No * 60 V line circuit Blown fuse in Block * Replace
supply voltage. 2 the fuse,
16 | No receiver, transmitter Defective vibrator Replace the
or line circuit supply of the vibrator vibrator,
' voltage, or too low cupply converter concerned,
voltage.
17 | One of the pilot lemps on Blovm fuse. * Replace
Blcck 3 lights upa the fuse,
18 | After the batteries are Generator voltage too ‘Increase the |
connected for charging, low; causing the generator
the charging panel ammeter reverse current relay voltage by
pointer does not deflect. to be inactive. " |- mising the
Engine revolutions are field current
normala
19 | After the batteries are Blown fuse. * Replace
‘ comected for charging, the the fuse,
’ pilot lamp on the charging
. panel does not light up.
{ 20 § No voltage from the GSK- No excitation in the Check the
1500 generator. generators Break in field circuit
the field circuite and remove
' the defect,
21 | Considerable fluctuations Sparking at the gen- Clean the
of the generator voltage erator brushes due to commutator. |
and charging current during | dirty commutator or Adjust brush-|
battery charging insufficient contact. es correctlys,
| 22 | Insufficient power of the Dirt in the petrol Clean the pet-
| petrol engine of the mobile | pipe or in the car— ol pipe and
| generator. buretters Carbon on the carburet-
‘ the sparking plugs ters Re-
place spark-
ing plugs.

* If the new fuse blows again, the appropriste circuilt should be checked,
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No. Nature of fault Cause elimination

23 | Vhite pilot lamp on the No mains voltage, or Switch over
mains attachment does burnt-out pilot lamp to battery
not light up. bulb, power supply

Find the
reason of
mains vol-
tage fail-
ure,

2} | White pilot lamp on the Blowm fuses *  Replace

. " | mains attachment liglits the fuse,
Upe

25 | Voltmeter does not show Break in the volt- Check and
any voltage. Green meter circuite repair the
pilot lamp on the mains defect.
attachment lights up.

26 ! When the instrument for Break in the power Repair the _‘
the telegraph channel supply cord. Blown - corde *Re-
and relay adjustment is fuse place the = |
switched on, the pilot fuse. i
lamp does not light up ’
and the telegraph pulse
generator does not
operate.

’ 27 § The telegraph pulse Contacts in one Replace the
generator of the instru- the RP-k relays are relay.
ment for the telegraph sticking.
channel and relay adjust-
ment does not operate.

* If the new fuse blows again,

eclassified in Part - Sanitized Copy A
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CHAPTER IV
MEASUREMEN’I‘ OF THE BASIC PARANETERS OF THE STATION
1. Measurement of the Transmitter Power

545. The transmitter power is measured at rated voltages of the

primary power supply sources.

546, For the purpose of the transmitter power measurement, a dummy

aerial should be connected at the 'bransmitte_r output.

547, Prior to the measurement, the transmitter should be tuned for
. mazimum output power. The transmitter loaded withb g dummy aerial is tuned

by means of the knob marked "Obwod wy jsciowy" [O-u’cput circuity to the

minimum of the valve anode current, This current is measured with the

instrument located on Block 1, when the left-hand switch is set %o the
position "Nad."Lf'—Transmi‘bterg, and the right-hand switch to the position "I,
548. The power is measured indirectly by the measurement of the high
frequency voltage across the dummy aerial, with the help of a thermionic
voltmeter type WKS-7.

549. The power value is obtained from the expression:

PV

® F
where: P'= {ransmitter power in watts,

it

V = measured voltage in volts,

]

R = impedance of the dummy aerial, equal to 75 ohms.
550. To make the measurement of the high frequency voitage possible,
there is a special hole in the durmy aerial shield. When measuring the
voltage, the tip "W" of the voltmeter probe should be inserted through this
hole in order to} contact the dummy aerial, and the terminal "Z" should be

applied to the shield of the aerial. '

551. When measuring high frequeney voltages, one must not use

. long leads.

/552 50X1-HUM
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552. The transmitter fower should be measured at three points of
vhe frequency range.
553. The power delivered by the transmitter to the station aerial,
or to the dummy aerial may also be measured with the transmitted power
meter, which has a scale calibrated directly in watts.
2.  Measurement of the Aerial Feeder Efficiency
554. The aerial feeder efficiency faétor‘a is the ratio of the
power P2 at the output of the feeder loaded with the aerial to the input
power P1.
—_
P1 ’
This factor is usually expressed as a percentage:
n% =22 x100.
By
555. The measurement of the efficiency factorn- consists of the
measurement of power at the input and at thé output of the feeder.
556, The feeder efficiency factor is measured in the following ways
- one measures the power P1 consumed by the dummy aerial when
connected directly to the transmitter output;
— one measures the power P2 consumed by the dummy aerial when
connected to the transmitter through the aerial feeder;
- one calculates the efficiency factor. The efficiency faétorn
can be measured by means of the thermionic volimeter type WKS-T7,
or by means of the transmitted power meter.
3.  Measurcment of ‘the Receiver Sensitivity
557, The receiver sensitivity is equal to the lowest high frequency

signal voltage value at the receiver input, which would give at the output

of the telephone channel a ratio: vsignal = 20 when the frequency

Vaoise , 50X1-HUM
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558. The receiver sensitivity both for the first and for the second

elephone éhannel is measured in the following way:
- whenithe station is connected for '"self-contained" operation
adjust the rated output level (105 mV across 600 oams load)
with the aid of the station instruments, or by means of a
thermionic voltmeter connected to the output of the telephone
channel,
| - switch off and disconnect the tranémitter.
i . - disconnect the aerial feeder from the receiver, and apply to
i the receiver input from the generator (GSS) an unmodulated
\
1 ' signal of the same frequency as the frequency to which the
‘ receiver is tuned.
; - connect a sensitive thermionic voltmeter; or a psophometer
to the telephone channel output loaded with 600 ohms.
-~ set the signal generator GSS output voltage value to ohtain
5 mV noise voltage at the output of the telephone channel.,
The generator GSS should be tuned to the receiver frequency
for minimum noise voltage value at the telephone channel output.
The high frequency signal voltage at the output of the generator
GSS, giving 5 mV noise voltage at the output of the telephone
channel, and expressed in. micro-volts, corresponds to the
receiver sensitivity value. ')
4. Determination of the Operating Level Setting Brror (the

Overall Attenuation) in the Telephone Channels by means
of the Station Instruments.

559. The operating level setting error (the overall attenuation) in
the telephone channels is determined by comparing the readings of the
‘ station instruments with the readings of the instruments in the measuring

case /walizka pomiarowa/ type "ICz".

60. ,
/5 50X1-HUM
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To determine this error, one should:
when the station is connected for "self-contained” operation,
or when it operates with another station, set the output level at
the output of the telephone channels in (bcth directions) to
the normal value with the aid of the station instruments;
on the transmitting side, at the input of the telephone channel
apply from the measuring case a voltage of a frequency of
800 ¢/s and a level of -1 N.s
on the receiving side; remove the receiving relay and measure
with the help of the measuring case the output level at the
output of the telephone channel, comparing it with the rated out-
put level. The difference between the two values gives the
operating level setting error;
the overall attenuation of the telephone channels is deter—
mined by the difference between the levels measuréd at the

transmitting and at the receiving end of the channel.

Remarks

The normal telephone channel output level in a two—wire circuit
is -2 N. (105 mV across a 600 ohms load)

The overall attenuation in the telephone channel in a two-wire
circuit is 1 N,

The overall attenuation setting error when adjusted by means of
the station instruments should not exceed £0.2 N.

J

5+ Cross-Talk Measurement

By the term "cross-talk" is meant the effect of the penetration

of the modulating voltage from one channel into another.

562‘

The cross-talk in the channels of the R-401 radio~relay station

is determined by compariscn of the results of the psophometric noise measure-

ments in a.channel without cross-talk (no modulation of the other channel)

/ and in «... 50X1
50X1-HUM
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and in presence of cross-talk (modulation of the other channel).

563, : The noise in the teléphone channel is measured at the terminals
of the appropriate channel, located on the line panel, with the aid of a
psophcmeter. The psophometer is a thermionic voltmeter with a sqﬁare—
law scale, and a very wide voltage range (from tenth parts of a millivolt
to several volts). Thanks to suitable filters, the sensitivity of the
psophometer allows during measurement for ﬁhe unequal influence of inter-
ferences originating from different' frequencies,

. 564 The block diagram of a psophometer is shown in Figure 88. A
psophometer should not be used as a thermionic voltmeter for the measurement
of voltages of different frequencies, or for ihe taking of the frequency
response curve, as it indicates the correct voitage only at the frequency
of 800 ¢/s.

565. The noise voltage measured with a psophometer at the output of
the telephone channel, with a load of 600 ohms, is known as the psophometric
noise voltage.

566. Prior'to the measurements, the psophometer sBould Be adjusted
according té its instruction manual., The cross-talk testing can be per—

‘ formed either with the stétion connected for "self-contained" operation,
or with two stations, located at a short distance and both operating as
terminal stations.

567. Prior to the measurements it is necessary té set:
~ the normal frequency deviation of *the transmitters with the
normal input levels at the inputs of the telephone channelss
- the normal telephone -channel output levels.
568. The noise (cross-talk) measurement is performed in the following
manner. One of the channels is modulated with a signal of 1000 o/s frequency

. and the rated channel input level, taken from an audio frequency generator
' 50X1-HUM
/(or from the v....

' SECRr—T SE
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(or from the measuring case type ICz). The modulating signal is switched

50X1-HUM

veriodically on and off. At the opposite station, a psophometer and a load
of 600 ohms is connected to the output of the other telephone channel. The
noise voltege is measured in presence and in the absence of the modulating
signal in the other channel. The créss-—talk voltage is determined from

the following expression:
o 2
Ueross—talk =vU; =Ty

where: Ucross—ta‘k = psophometric cross-talk voltages

‘ ‘ U2 = psophometric noise voltage in one channel in
presence of a modulating signal in the other
channel;

=]
n

peophometric noise volitage in 'one channel after
the modulating voltage in the other channel is
switched off.

6. Telegraph Distortion Measurement.

569. The telegraph distortions in the channels of the R-401 station
can be measured wi.th great accuracy by means.of a siroboscope. By means of
a stroboscope one can also determine the measurcment error of the instrument
for the adjustment of the telegraph channels and relays. It ﬁhe strobo-

‘ scop_e_7 is included in the station equipment. For this reason, before
making measurements, the telegraph channel should be first adjusted by
means of the station instrument (the method of adjustment was described in
Chapter III.). The telegraph channel distortions should }then be measured
by means of the stroboscope.

570. The telegraph distortions should not exceed 10%.

3

50X1-HUM
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Block diagram-of the transmittlng portion of the .

multiplexing block -

KEY

(1)
(2)
(3)
(4)
(5)
(6)
(1)
(8)
(9)
(10)

Handset

Handset

1st Telephone Channel

Amplitude Limitsr
Low Frequency Filter
2nd Telephone Channel

Amplitude Limiter
Modulator

Band-pass Filter FP1

To modulation amplifler of

transmitter

(21) Band-pass

Sfepry

Rys. 3. Schemat blokowy nadawmi czedci bioku twicioksatnieniu .

(11) Transmitter

(12) Sub-carrier frequency (fpn) -
T.4 kc/s ,

©(13) 18t Telegraph Channel -

(14) Telegraphic Instrument

(15) Transmittlng Relays .-

(16) 18t Local Oscillator. G1

(17) Band~pass Filter FP2

(18) 2nd Telegraph Channel

(19) Telegraphic Instrument
(20) 2nd Local Oscillator G2

Eilter FP3 ' S
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Figure 4: Block diagram of the receiving portlon of the
mult 1plexing block
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KEY: (1)
(2) Telephone Instrument
(3) Amplifier W |

(4) Low Frequency Filter .
T MMCz1, 0.4-2.5 ke/s

(5) 2nd Telephone Channel

(6) Low Frequency’ F‘ilter
FuUCz2 .

(7) Demodulator

(8) Band-pass Filter FP1,
' 4.9=7.0 ke/s ‘

(9) From receiver output
(10) Receiver

1st Telephone Channel

_SELRF

T

(11) Sub~-carrier frequency
(fpn) = T.4 kc/s

(12) 1st Telegraph Channel .
(13) Telegraphic Instrument
(14) Receiving Relays
(15) Rectifier '
(16) Detector
(17) Amplitude Limiter v
(18) Band-pass Filter FP2, -t

8.4-9.2 ko/e ;
(19) Band-pass Filter FP3,

- 12.1-12.4 kc/s
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Figure 6: Simplified bloék diagram of second telephone channel.
KEY: (1) Telephone Instrument (6) Balancing network Rn |

(2) Differential Transformer TrR (7) Local Oscillator G, 7.4 ko/s

(3) Modulator ‘ (8) Demodulator REN

(4) Band-pass Filter FP1, (9) Band-pass Filter FP2, '

© 449=T+0 ke/s 4.9=7 ko/s S

(5) To transmitter (10) From receiver o :
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Figure 7: The Station in march order

KEY: (1) Mast hoist (4) Case with mast

(2) Output terminal panel sections
(3) Aerial cable entries (5) Battery breather
opening

50X1-HUM
SECRET
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(blok N. § ~ mikroieles

Pisure 8: The rack of one half-set
KEY: (1) Rack frame (4) Rectifier unit

(2) Transceiver unit (5) (Block 3)
i (Block 1) Handset
|

(3) Multiplexing unit (Block 2)
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Ry. 9 Rozmieszczenie aparatury « samochodzie:

s - poliumpletu A: 2 — stojak péikompletu B: 3 — aparal telefonicany
Y e e .ce “f"f’“," S — Spalinowo-elektiryciny do ladovwania srumu-
R — przystawka sieciowa; 7 —~ woltomierz: § — szafks do narzeanzy
i czedei zapasowych; 9 — zegarek

‘ Figure 9: Location of equipment inside truck
KEY: (1) Rack of half-set A (6) Main attachment
(2) Rack of half-set B (7) Volt-meter
(3) Telephone instrument TAI-43 (8) Tools and spares cabinet
(4) Line panels (9) Clock

(5) Petrol-driven generator for
battery charging

] . 'o :.‘a ‘ R “'1. . - PTew sersckrern e-ly LAk TR B '
LA B TN eIt A L asS & 4 kL lruay, 3o~ olie
. . u. ‘;; :M;::':_ét; :r:;::sé;mx-:.;. T - pimirotr, k re.asrxly;
Figure 10: Remote-control equipment of the Station
| KEY: (1) Transceiver unit (Block 1) (5) Rigging, in bag
| (2) Multiplexing unit (Block 2) (6) Mast sections, in bag
| ' (3) Bag containing line panel, “(7) Mast hoist

handset and cables

(4) Batteri (8) Case with aerial
attierlies
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SPAINOWO-elekiryeIinego

*

Figure 11: Station deployed for operation

. KEY: (1) 'Yagi'~type aerial, of cruciform construction
(2) Masts
(3) Mast hoist
(4) Aerial feeder cables
(5) First guy=-rope.level
(6) Second guy-rope level
(7) Third guy-rope level
(8) Pourth guy-rope level
(9) Pegs
(10) Tent containing mobile petrol-driven generator

(11) Power cable from mobile generator
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Rys. 12. Schemat blokowy po’xomuleta przy pracy stacjl w cbarakum "‘.

v konanvm

Figure 12: di
the Sqation as a terminal station’

Block 2 !

Amplitude limlter

Low—frequency filter, 0.4=2.5 kc/s
1st Telephone Channel

Hybrid Junctlon unit UR

Amplifier L

see (3) :

Talk-call circult

Transmitter T
Band-pass filter, 4.9—7.0'kc/s
0.3=15 ke/s

Aerial

2nd Telephone Channel

Hybrid junctiia unit

Local oscillator G1, T.4 Z:7 ke/s
Transmitter

66~70 Mc/s

Receiver

Block 1 »

18t Telegraph Channel

Transmitting relays

Local oscillator G2, 8.5 (9 1) ke/e
Band-pass filter, 8.4-9.2 kc/s '
Local oscillator G3, 12.2 (12.8) keo/s
Receiving relays

(26) Band-pass filter, 12.1-12.9 kc/s
(27) 2nd Telegraph Channel
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Rys. 13. Schemat blokowy pélkompletu przy pracy stacji w cbarakteru
) koncowej z zewnetrznym zwielokro

[

Figure 13: Block diagram of half-‘se{: during the operétion

of the station as a terminal station with
external multiplexing. '\
KEY: (1) Block 2
(2) Amplitude limiter
(3) L.F.Filter, 0,4-2.5 kc/s
i . (4) 1st Telephone Channel ,
| . (5) Hybrid junction unit
| (6) Block 1 :
| (7) Aerial
(8) Receiver
(9) Transmission ;
(10) BExternal multiplexing channel
(11) Reception
(12) Wide-band transformer Tré
(13) Wide-band transformer Tr7
(14) Transmitter (kHz = ko/s)
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Figure 14: Block diagram of Station during operation as
repeater station
KEY: 1) Half-set A

g ; Half-set B
2nd Telegraph Channel
. Repeating
; Terminal
12.1-12,9 ke¢/s
_ ) Receiving relay
‘ g 1st Telegraph Channel
A 8.4-9.2 ke/s
10) Receiver
: 11) Transmitting relay
12) 2nd Telephone Channel
13) 4.9-7 ke/s
14) 1st Telephone Channel
15) 0.4=2.5 ko/s
- 16) Aerial
17) Block 1
18) Transmitter
219; Hybrid junction unit

20) Talk-call circuit
21 TF
/(,m) 4 * [meaning of (21) and (22) not clear7
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Figure 15: - Block diagram of repeater station with external

multiplexing
KEY: (1) Half-set A (8) Block 1
(2) Half-set B (9) 1st Telephone Channel

(3) Wide-band transformer Tr7 (10) Hybrid junction unit
(4) Wide-band transformer Tré (11) Receiver

(5) Repetition (12) Transmitter
(6) Terminal operation (13) Talk-call circuit
(7) Aerial
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Rys. 16, Schema: hiokowy poacy polkompletu padczas driurzego odbioru

Figure 16: Block diagram showing operation of half-set during
stand-by reception

KEY: (1) Aerial (5) Audio calling signal
(2) Block 2 receiver
(6) Bell

(3) 1st Telephone Channel

. (4) Receiver

(7) 2nd Telephone Channel

- 50X1-HUM
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KEY:

Pigure 17:

(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)
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Transceiver unit (Block 1)

Tuning knobs

Transmitter output half-connector
Receiver input half-connector
Measuring instrument

Switches

Vibrator converter fuses

Type of supply switch

"Operation - Stand-by" switch
AFC on—-off switch

50X1-HUM

(10) Potentiometer for transmission level adjustment
(11) Dial illumination switch

(12) Calibrator on-off switch

(13) Pine-tuning knob for output circuit of transmitter
(14) Front panel

(15) Bolts securing unit to housing

(16) Dial locking screws

g
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SERRFY
i
Ry 1f W.gck z ¢ rv bisks no- Rys 1§ Widok @ géry bioku na-
Cawes-odblomtzer  po sdieciu dzwero-odblcrezego po zdjeclu
oduidew ) obudowy (prretwornive od odd:ylone)
Figure 18: Transeiver unit Figure 19: Transceiver unit
viewed from above, with viewed from above with housing
housing removed removed (converters tilted back)
KEY: KEY:
(1) Transmitter block (1) Transmitter block
(2) HF Amplifier block of (2) HF Amplifier block of receiver
recelver (3) IF Amplifier block of receiver
. (3) Front panel (4) Measuring instrument
(4; Measuring instrument (5) Instrument switches
(5) Measuring instrument . .
switches (6) Tuning mechanisms
(6) Tuning mechanisms (7) Type of power supply switch
(7) Type of power supply (8) Anti-interference filters
switch (9) Half-connector Sz-1-14 |
(8) Chassis {(10) Chassis
(9) Half-connector Sz-1-1A (11) Front panel
(10) Vibrator converter of (12) Vibrator converter of transmitter
(1) transmitter (13) Vibrator converter of receiver
11) Vibrator converter of " . " .
receiver (14) "Operation — Stand-by" switch
SECRET
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Figure 20: View from below of transceiver unit with housing
removed (screening covers removed)

(1) Transmitter block

(2) HF Amplifier block of
receiver

(3) IF Amplifier block of
receiver

(4) HF circuits

(5) Trimming capacitor for
correcting transmitter
frequency

7

3
[}

(6) Trimming capacitor for
correcting receiver freguency

(7) S2-1-1A half-connector for
Station power supply

(8) Front panel
(9) Sz-1-1B half-connector

(10) Potentiometer of the AFC
circuit

(11) Output transformer

L 5 ? /

4 §

¢ H7 =224 o

zm:zza:?;zﬂ

Rys. 21. Schemat blnkexy rnzdeiztxe:
1 — gezerator wrbudzajney (L-3); 2 — &opareter (L-D; § ~ “wi—s== P S PR TH
1 — rodulator czeststiivelsi (L€ 5 — wrmar— scr eodilize oy ;.3.&:—_3: 'l’:-g‘:
. 6 — kchel zotenowy: 7 —

Figure 21: Block diagram of transmitter

(1) laster oscillator (I-3)

(5) lodulation amplifier of transmitter

(2) Separator [buffer amplifier/ (§) Aerial feeder cable (1-5)

@~2)
(3) Power amplifier (L-1)
(4) Frequency modulator (L-4)

(7) Aerial

KEY: (1) From multiplexing block

SECREY
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Figure 22t Circuit diagram of the master oscillator o

KBY: (1) To switch W-3 (2) To valve 4 -
| ' ' (3) To valve 2 ci
| v

|
|

Rys. 2). Schemat separaicra

o e B g

Figure 23t Diagram of separator 1

KEY: (1) To switch W-3 (2) To C14 5 !
(3) To C22 :

“50X1-HUM
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Figure 24: Circuit diagram of power amplifier
CKEY: (1) To W=3 - (2) To aerial ‘
(3) To switch W-2 (4) To L-4
"%9;’
A
/ﬂﬂ"/@) i b
. ’ . . ‘.
Rys. 25. Schemat modulatora czestotiiwoded - :
Figure 25: Cirouit diagram of frequency modulator
N S KEY: (1) To W-3 ~ (2) To €33 : .
‘ (3) To W-2 (4) To L5
(5) Dynamic. input capacitance C wi
50X1-HUM
SECREY
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Rys. 26 Schemat mamiaaa modalacyjneao

Figure 26: Circuit diagram of modulation amplifier

KEY: (1) To R28 : (4) To R19 €37 o ‘
~ (2) To R24 - ~ (5) and (6) LF input . }\ '

(3 Tow-5 | A

oy} e/ "11 et /

st nceaiiced
- -

I Sutiwki L-f--lzanzr
(5‘)

3
}
¥
k oy A v B - e ’

flen 37 Axherrat Daxowy olbirsnia

R N I Yy

" Pigure 27t Block diagram of receiver >

KEYs (1) Aerial o ' (4) Aerial cable
(2) HF Amplifier block (5) Output
. (3) IF Amplifier block

 50X1-HUM
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Rys. 28 Schemat wamacnfocsa wiclkie] cegatetiinodi

Figure 28: Circuit diegram of HF Amplifier
KEY: (1) To ist IF Amplifier (4) To C30
Lmme i (@) TeC16 - < (5) To W5/7] - =
(3) Input ’
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Pigure 29: Circuit diagram of mixer
KEY: (1) To L-7 © (2) To HF Amplifier

(3) To W=3/7]

Vs
1 &
() wwm E:: 1
Y =] |
. w [ 1 /
. L.._,.._...'--,..r-,d
/) T | W#? ‘ . 50
I “
Rys. 30. Schemat wrmacnizeza .
pierwszej czestotiiwosci posredniej iy i
’ 44
- . : -

Figure 30: Circuit diagram of first IF Amplifier

KEY: (1) To L-8 (2) From mixer

50X1-HUM

" -, - - e D
ey -ﬁiz»'qu-q-ﬁ"‘»"“v’:»{f- £ . &wfoaﬁlﬂ (a.)
o L B o
0 )= I E Bt Lt Q'QAu
)" T z

!
SRR 2 ¥ !

n.m $1. Schemat wikisdu drogiej przemiany czestotliwosel

SECRET

igure ¢ Diagram of the second frequency conversion
circuit

KEY: (1) To L-21/%/ (2) To 19
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Figure 32: Circuit diagram of second IF Amplifier -

KEY: (1) To C89 " (3).To R66 )
(2) To W3 - (4) To R62. | -
v - 92‘—’ i, ) :;
R I L A — M (1)
SRR a7
AP 0% L (e
Vo0 I v ey~ ~-SURN
to PN e, l18 (A 2
[""D‘ L ? H ; s ,“,.,5,“..’ ol @ ' = 1
i, & 'l . 4 ‘: :,y o em
e Lo ZEas R
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- Vo B

. detector

Figure 33t Circuit diagram of a.mplitudev limiter and frequency:

KEY: (1) To L-11 (2) To LF Amplifier

(3) To DG Amplifier - C

SECRET

i

50X1-HUM . -

roved for Release 2013/08/14 : CIA-RDP80T00246A031000010001-5

|




: S S . N
Declassified in Part - Sanitized Copy Approved for Release 2013/08/14 : CIA-RDP80T00246A031000010001-5

SECRET

50X1-HUM

[py——
.

1/’; ey speszeny (1)

{ V4 2 1 J Y771/ /4 (3)
Rys 34 Charakicerystyka egraniczaika
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Pigure 34s Characteristic of the amplitude limiter
KEY: (1) Uwyj (output voltage) (2) Limiting threshold

(3) Uwej ( input vo,ltage)
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Figure 35: Characteristic of the frequency detector 50X1-HUM
(kHz = ke/s) :
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Figure 36: Circuit diagram of LF Amplifier

KEY: (1) Output  (2) To point 'A'

Rys ¥7 Scherny! wooseniyon prads saiego

-

t Circuit diagram of DC Amplifier
(2) To 16

Figure

KEYs (1) To point 'A'by
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Figure 383 Cirouit d:.agram of the Automat:lc Frequency

N Control
KEY: (1) To L=5

(2) Dynamic input capacitance c v

(3) To WeT
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. ‘ (1) To IF Amplifier
: (2) To HF Amplifier
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Figure 40: Multiplexing unit (Block 2)

(1) Audio calling signal receiver 0ZA., of the telephone channels

(2) Transmitting and receiving relays of the telegraphic
channels

(3) Handset socket

(4) Measuring instrument

(5) Step~by-step switch of measuring instrument

(6) On-off switch of instrument

(7) Talking keys of telephone channels

(8) Telephone channel test key

(9) Calling key

(10) "Terminal - Repeater" switches of the telephone channels
‘ (11) Telephone channel type of operation switches

(12) Bolts securing unit to housing

(13) Type of power supply switches of the telegraphic channels

(14) Telegraph channel type of operation switches

(15) Station type of operation switch

(16) Telegraphic channel test keys

(17) Telegraphic channel polarity switch

(18) Front panel

(19) Vibrator converter fuse

(20) Housing
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Figure 41: Multiplexing unit Figure 42: Multiplexing unit viewed
viewed from above, with from above, with housing removed
housing removed (vibrator converter tilted back)
(1) Flexible cables connec- (1) Flexible cables connecting panel
ting panel with chassis with chassis
(2) Chassis ' (2) Chassis
(3) Front panel (3) Front panel
(4) Half-connector Sz~2 (4) Half-connector S2-2
(5) Half-connector Sz-3 (5) Half-connector Sz-3
(6) Half-connector Sz-1-2 (6) Half-connector Sz=1-2
. (7) Anti-interference (7) Anti-interference filters K
filters .
(8) Vibrator converter
(8) Vibrator converter (9) LF filters
((9; LF filters (10) Calling signal converter
10) Calling signal con-
verter (11) Relay assembly
(11) Relay cover
SECRET
50X1-HUM
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Figure ¢+ Multiplexing unit viewed from below, with
housing removed
(1) Chassis
(2) Front panel
(3) Half-connector Sz-2
(4) Half-connector Sz-3
(5) Half—conneé%or Sz~1=2
(6) Switches
(7) LF Amplifier of first Telephone Channel
(8) LF Amplifier of second Telephone Channel

‘ (9) Audio calling signal generator, modulator,
and demodulator of the second Telephone Channel, and
sub-carrier frequency oscillator

(10) Band-pass filters of the second Telegraph Channel

(11) Receiver and oscillator of the second Telegraph
Channel

(12) Receiver and oscillator of the first Telegraph
Channel

(13) Band-pass filters of the first Telegraph Channel

VR )11 1) B 50X1-HUM
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Figure 44: Block diagram of first telephone channel
(1)

(2)
(3)
(4)
- (5)
(6)
(7)
(8)
(9)
(10)
(11)

(12)
(13)

KEY: 4=-wire transm1531on:

telephone 2.4 N

To transmitter

- telephone 1.4 N,

Terminal

Repeater ‘
Talk-call circuit

To 2nd Telephone Channel
From telephone channel
From 2nd Half-set

To 2nd Half-set
Fromireceiver

2-wire: transmission 1 N, reception 2 Nj
4~wire reception:

Audio calling signal receiver

Switch W-1:
2-4 telegraph lead é4th Telegraph Channel)s
3—4 .telegraph lead (4th Telephone Chanfsl

(14) lMagrieto calling signal receiver
(15) Audio calling signal generator
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telephone 1.4 N, telegraph 2.4 N

1-2 lead (2nd Telephone Channel),
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Figure 45: Simplified circuit diagram of hybrid junction unit

‘ KEY: (1) Transmitting portion of channel
2) To audio calling signal generator GZA

%3 To amplitude limiter

4) 2-wire line
5) Receiving portion of channel

[Figures 46, 47 and 48 - missing/ o |

aﬁta: o (‘f) .

oy s T g G
i W ST
Rys. 49. Schemat fodh‘a:mka TR mukw:'o‘rm

Figure 49: Circuit diagram of magneto calling signal receiver

KEYs 2-wire or 4-wire input

To hybrid junction unit ,
From audio calling signal generator
Transmitting portion of channel ’

Bell Dz 1 3 . P ‘

W&o N =
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Rys. 530. Schemat generatora N
zewu akustycznego
Figure 50: Circuit diagram of audio calling signal
. generator ' g
. - KEY: (1) Audio calling signal generator GP1 1
; ' ' (2) Call in 1st telephone channel !
| . : (3) Call in 2nd telephone channel
‘ (4) Audio calling signal generator GP2
(5) To W-8
. v""-*'-r‘"""" st e p— v "
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Rys, 51 Charatierystyia thomieria flitrow
Figure 51: Filter attenuation characteristics
KEY: (1) Filter attenuation in nepers _ -
= . : (2) 18t telephone channel
. ‘ : (3) 2nd telephone channel
(4) 1st telegraph channel
(%) 2nd telegraph channel
(6) Frequency in ke/s ' '
‘ v ' .- 50X1-HUM
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Figure 523 Block diagram of second telephone channel

KEY: (1) From audio calling signal generator
(2) To transmitter ‘ ‘
(3)  To telegraph chanhale
(4) To 17 |
(5) Hybrid junction unit
(6) Receiver
(7) Repeating
(8) From 2nd half-set . Lo
(9) To 2nd half-set : SR
_ _ (10) From receiver : T
‘ : (11) To Tg [‘Eelegraph mstrument terminals_]
. ' (12) Te 2Z (terminals)
(13) To talk-call circuit
(14) Level indicator
(15) Audio calling signal receiver

(16) Switch W-5: 1-2 line; 2-4 telegraph line
3~4.telephone line

(17) Demodulator
‘\\(18) Local oscillator
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Rys. 8. Schemat mndulatora B
Figure 53: Cirouit diagram of modulator
KEY: (1) Iﬂput, ,004"2-5 1KCC/S
(2) Output, 4.9-T ke/s .
(3) 7.4 kc/s from oscillator G
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N "\Tv’!

L
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Y | A

Rys. 54. Schematy wyjasniajace zasade pracy modulatora kolowegois

Figure 54t Diagrams explaining the principle of
operation of a ring-type modulater
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Figure 56: Circuit diagram of sub-carrier frequency .- |-
generator - W
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Pigure 57¢ Block diagram of ﬁelegraphic channel
- transmitter

_ KEYs (1) Matching attenuator ] )
- o (2) From 2nd half-set _— -
‘ (3) Repetition

~ (4) Transmission o
. (5) Transmitting relays - <
| | | | » (6) Ultrasonic frequency generator G \
(7) Terminal (operation) v
(8) ‘To transmitter . s
- (9) Line panel
(10) To telephone and telegraph cha.nnele

) o2 pbamplely
()

| o - | E—)wa@ b Mz?m S

: (3) @tor - SRR

o uERED <f'(,ur—
, ) , w(ambr/@///(?) ' S

\
|
- ' Rys. ‘58 Schemat bbkowy kanalu tclegraﬁcmego

Pigure 58: Block diagram of telegraph cha.nnel
KEY: (1) To 2nd half-set 7
. (2) Receiving relays _ : B ST _
(3) Reception

(4) Repetition . .
(5) Receiving filter S
 (6) From receiver o
(7) Line panel o : o
. - (8) Terminal (operation) . AU
(9) To telegraph and telephone channels R -
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Circuit diagram of ultrasonic frequency
, generator
KEY: (1) To K 101 (103)

(2) Relay arm (P = right-hand contact,
L = left-hand contact)

Figure
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Figure 60: Circuit diagram of telegraph signal
receiver

KEY: (1) Line
(2) Relay arm (P = right-hand contact,
L = left-hand contact)

(3) To K101 (103)
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Figure 61t Frequency characteristic of the '
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Figure 62: Diagram showing connection of telegraph channels

(a) Operation of ST-35 sets with common earth path

(v) Operation of ST=35 sets with separate directions
of transmission and reception

(¢) Operation of Baudot set » -

KEY: (1) Receiver »
(2) Transmitter ' ‘ - ; S
(3) Receiving relays .
- - (4) Telegraph line
, (5) Transmitting relays o
. . (6) Line batteries E; L = left-hand, P = right-hand .’
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Figure 63: Line panel
(1) Terminals for connecting the wire §5§ Bell
lines 6) Half~connector Sz-sﬂ
- (2) Fuses 7) Half-connector Sz-6
‘ 533 Strip for writing down code names 8) Half-connector Sz~7
. 4) Line transformer switches (9) "Barth" terminal
QW -7, 'y 73/74 C) LBl S
' Ca, l, ’, 1 r
€)) oy Y AN Y
,_—‘h'_é-':.-"\\a vy ooy SAl I
Visd o1 E i ) ] N s b, -y’
i kﬁ"}z'a\ ‘ D-} [SrEe
. o . \
orrennmroy t*.”‘.‘ujT
‘ ’
5 g0 ok (9)
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R¥s. 84 Schemat biokowy zasilants stacys
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Figure 64: Block diagram of Station power supply
KEY: (1) To blocks 1 & 2 (5) Batteries
. , (23 Charging panel (6) Group 1 - Group 2 - Group 3
(3) Rectifier block (7) Input terminal panel.
(4) Mains panel (8) To 127/220 V liains

(9) Mobile generator PES-0.75
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(4)

(5)
(6)

Figure 66:
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Figure 65:
Voltmeter
Ammeters
Generator field rheostat

Rheostats in the battery
charging circuits

Generator voltage on-off
switch

Battery group switches

Charging Panel

(1)
(8)
(9)
(10)
(11)
(12)
(13)

Voltmeter switch
Pilot lanps

Fuses

Reverse current relay
12 V voltage socket
Flap

Flap catches

-

Rys. o, Uprezzcnony cobemat preetwernicy wibratorowej

Simplified circuit diagram of vibrator converter

[™o Obciazenia" = "to load"/
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Figure67: Mains attachment

1) Transformer knob (7) Half-connector Sz-4
Hains on-off switch (8) "Earth" terminal

33 Fuses (9) 12 V terminal

4) Pilot lamps (10) 127/220 V switch

5) Half-connector Sz-10 _ 211) Switch locking clip

6) Half-connector Sz—4 12) Housing

(
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(
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W
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SRRDIDINN D TIE 127 2 £ 2 212 W
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. ] Rrs. 63, Schemat praystewdi sleciowe]
521

SECREY

Figure 68: Circuit diagram of mains attachment
KEY: (1) To half-set 4
(2) To half-set B

(3) Switeh 7 Gn = socket
(4) Switch 8 fex Y
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Figure 69: Rectifier unit (Block 3)
(1) Front panel (4) Fuses
(2) Housing with openings (5) Pilot lamps
(3) Bolts securing unit (6) Potentiometer of the
to housing d.c. amplifier
|
;
Rys. 70. Widok @ gory bioks " .
' pro- Rys 71 W:idok 2z dolu bicku pro-
, Sovnikbw po zdieciu obudowy: sicwr!séw po zdiedn cbudowr:
\Figgre 70: Rectifier block Figure 71: Rectifier block viewed
viewed from above, with from below, with housing removed
housing removed
(1) Front panel (1) Front panel
(2) Transformers 2) Chokes
(3% Selenium rectifiers 3) Paper capacitors
(4) S2-3 half-connector 4) Sz-3 half-connector
(5) S2z-4 half-connector 5) Sz~4 half-connector
(6) Pilot lamps (6) Electrolytic capacitors
. 2’{§ Sz-1-3 half-connector (7) Sz=1-3 half-connector
8) Bolt securing block to (8) Fuses
housing (9) Chassis
(9) IF Amplifier potentio-
meter

SEGREY

- Declassified in Part - Sanitized Copy Approved for Release 2013/08/14 : CIA-RDP80T00246A031000010001-5



S
Declassified in Part - Sanitized Copy Approved for Release 2013/08/14 : CIA-RDP80T00246A031000010001-5
50X1-HUM
N A
- / 7/ )
:::/ l{
=
g | :
tea | /
D
| |
| /
/ |
L]
‘ 13
Brs T Zepyl PR WEOT L SRR ST
Figure 72: Mobile petrol-driven generator
. (1) GSK-1500 Generator (8) Fan housing
(2) 25D Engine (9) Exhaust pipe
(3) M=22 "KATEX" Magneto (10) Fuel tank
(4) Screened HT lead (11) Anti-interference filters
(5) NA-11-10B sparking plug (12) Base
(6) Decompressor (13) Securing lugs
(7) Silencer in screen (14) Fasteners holding cover
Kia T ivsome chardderystyls promie:.n s 3 iotesn plnevel
i e + Horizontal radiation pattern of vertical
aerial
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Figure 74: Horizontal radiation pattern of horizontal
aerial ‘ T
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, Figure 75: Location of guy-rope pegs , S |
KEY: (1) Peg - (2) Mast

50X1-HUM
REPRET |

Declassified in Part - Sanitized Copy Approved for Release 2013/08/14 : CIA-RDP80T00246A031000010001-5




Declassified in Part - Sanitized Copy Apbroved for Release 2013/08/14 : CIA-RDPS80T00246A031000010001-5

SECREY

50X1-HUM

S

s

R

50X1-HUM

SECRET

elease 2013/08/14 : CIA-RDP80T00246A031000010001-5

N

R

Declassified in Part - Sanitized Copy Approved for



Declassified in Part - Sanitized Copy Approved for Release 2013/08/14 : _CIA-RDP80T00246AO3‘I000'010001-5 M

-
) ot S
4
-
_ T
e
e |
L *)
. e
Rr:. T8 Prvktady prawidlowegs /
i aieprawidiowego rormicszcmenia — /
snten: : /
C. b = prawidlewe rmirnieszcrenie sne /
ten: € = nienrav.dicwe ormicsrcicmie - i ~\\/
) 'amc‘n : :
Figure 79t Examples of correct and incorrect placing S
o of aerials ‘ : ;
. ‘ (a) and (b) Correct location of aerials (¢) incorrect location of aerials -
et tASlaran - g vemcw - e -~ 7
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Pigure 80: Example of e methodf\‘oi." checking for line-qf-_-sight P
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Figure 81t Method of plotting auxiliary points for drawing B
© the arc of the curvature of the earth
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Figure 82: Method of drawing the profile of the route in
' the absence of special tracing forms :

' 1) Map ‘
. : szg Straight line connecting the location points of the
: Stations (A-B) ' : : T
. (33 Sheet on which the profile is traced .
Straight line connecting points A and B on the sheet
) Arc of the curvature of the earth o
Line of the profile of the route
Local features (forest, buildings)
Points of location of the aerials

Line~of-sight

\O O~ '\ &

¥4

'ﬁw%/wam@,@Wzé%v
Sl poewoma 1em : Sem

Rys. 83. Przyklad wykreflania uku krzywizny ziemi

|
Figure 83: Example of plotting the arc of the ;
curvature of the earth |

Vertical scale: 1 cm=20m ' ,“i?
Horizontal scale:1 cm = 5 kms E
|
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Figure 84: Diagram showing connections of two remote control

sets during repeater operation

KEY: (1) Line Panel (2) Block 1

(3) Block 2 (4) To batteries

) Hes
Rrs. 85, Frzpriad do regulscil Xacalfw .e‘eg:zw"'vc" i przexainikow
b ewkick z preoduk

Y ———

Figure 85: Instrument for adjusting the telegraphic channels
and relays (front view)

(1) Instrument (11) Key ¥o. 12
(2) Ballast lamps (barretters) (12) Key No. 13
(3) Pilot lamp (13) Key No. K.../2/
(4) Fuse of the vibrator converter §14) Pulse transmitter relay
(5) Instrument on~off switch 15) Base for relay being tested
(6) Pulse length adjustment potentio- (16) Power supply plug

meter (17) Front panel
(7) "Transmission" terminal (18) Front panel cover
(8) "EartH'terminal é19g Cover locks
(9; "Reception" terminal 20) Housing

. (10) Line current test press-switch .
gfemEY
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Figure 86: Instrument for adjusting the telegraphic
channels and relays (view from above, with
housing removed)

(1) Instrument

(2) Ballast lamps

(3) Pilot lamp holder

(4) Fuse of the vibrator converter
. (5) Frequency adjustment potentiometer

(6) Duct capacitors

(7) strip with resistors

(8) Front panel

(9) Chassis

(10) Rk /7] relay
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‘ ‘ Figure 8[: Instrument for adjusting the telegraphic
channels and relays (view from below, with
housing removed)

(1) Vibrator converter (screening cover removed)

(2) Vibrator of the converter

(3) Transformer

(4) Electrolytic capacitors

(5) Frequency adjustment potentiometer

(6) Duct capacitors

(7) Strip with resistors

(8) Front panel

(9) Chassis

(10) Base of the pulse transmitter relay
' - (11) Base for relay being tested

O——————| PFilterr |——| Amplifier Dectectorh
Input Indicator
Figure 88: Block diagram of psophometer
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' Appendix 1
Safefy Regulations
1. The commander of the station is responsible for the observance
of safety regulations during the work on the station.
2. Persons who are not part of the duty personnel are not allowed

to remain inside the truck without the permission of the station commander.

3. When replacing fuses, the circuit concerned should first be

~de—energised by switching off the respective sources of supply. Wthen re-

placing fuses in the battery charging circuits, the batteries being charged
should first be disconnected.

4. When repairing or checking the blocks removed from the rack, when
checking the power supply circuits, and during other work involving high
voltage circuits, there should be at least two persons present inside the
truck so that one can come to the aid of the other in case of need.

5e When connecting the cable N-4 to a.c. mains it is necessary to
wear rubber gloves, and to work in presence of another person, who can
render assistance in case of need.

6. Itvis absolutely forbidden +to connect the a.c. mains to the

station, and to use it without prior earthing of the motor vehicle.

Te When preparing the battery electrolyte, and when charging the
batteries, the regulations given in the "Service manual for cadmium-nickel
batteries" should be strictly observed.

8. The petrol engine tank should bé filled with the fuel mixture
only when the engine is switched off. When preparing the fuel mixture
it is forbidden to use a fire or to smoke.

9. When the engine is running, it is forbidden to remove from it
the protective covers.

10, It is forbidden to lower the mast without using the hoist.
11, The technical condition of the guy-ropes, the locking hooks,

and the circles on the rings should be checked before starting the erection
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METHOD OF INSPECTION AND TECHNICAL
CONTROL OF THE R-4C1 RADIO-RELAY STATION
Contents of Appendix 2.
' Page
Chapter I  General Informestion 145
1. Introduction 145
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Chapter II Inspection of Radio-Relay Station 149
1. External inspection o 149
2. Inspection of techrnical condition 151
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! 5. Inspection of storage conditions 168
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1. Measurement of energy drawn from batteries 169
2. Measurement of energy drawn from A.C. mains 17
3. Measurement of the high frequency power of
the transmitter : 172
4. Checking the calibration of transmitter 174
5. Checking the calibration of receiver 176
6. Checking receiver sensitivity 178
T. Checking the automatic frequency control 180
‘ of the receiver
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‘ 9. Checking the cross-talk attenuation in 184
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CHAPTER I

General Information

1+ Introduction

1. The radio-relay station is fed from two SNKN-45 12-volt batteries,
or from single-phase A.C. mains, 127/220 V.

2. The level of interference in the telephonic channels, originating
from the power supply, should nqt exceed:

- in the case of battery power supply: 1.5 mV per octaves

~ in the case of A.C. mains supply: 0.8 mV per octave.

3. The power drawn from the battery by one half-set should not
exceeds

- during listening: 35 W;

-~ during duplex operation (using ﬁﬁltiplexing equipment): 75 W.

4e The redio-relay set should continue to operate normally if
the battery voltage falls to 11 V, or if the mains voltage drops by 10 per
cent,; of the nominal value.

5e The power of the transmitter at an aerial equivalent resistance
of 75 ohms should not be less than 2 W, while if fhe battery voltage falls

to 11 V, or the mains voltage by 10 per cent., this power must not be less

than 1 W.

6. The combined error in calibration and setting of the frequency
of the transmitter at a temperature of +20°C. i5°C., must not exceed
s ke/s.

T. The total deviation of the frequency of the exciter resulting
from a variation in the battery voltage from 11 to 13 V, or in the mains
voltage by 10 per cent., and thevheating of the transmitter during 15
minutes, should not exceed i7.5 kc/s.

8. The variation in the frequency of the transmitter during
standard weather conditions should amount to 6~9 ke/s for each telephonic

channel, and 3-5 kc/s for each telegraphic channel.

.-sscnn
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9. The nominal level in the channels at a frequency of 8C0 kc/s,

‘using own multiplexing devices, iss

— in a single-track system: input 285 mV (-1 W)
output 105 mV (-2 N).

A variation in the output level within limits of 86 - 129 mV
(i0.2 W) is permissible:

~ in a double-track system, without translating the call: input and
output 520 mV (-0.4 N).

& variation in the output level within limits of 425 -~ 635 mV
¥5.2 W) is permissible:

- 1in a double-track system, translating the call: dinput and output
190 mV (-1.4 N). |

A variation in the output level within limits of 157 — 233 mV
(iO.Q N) is permissible:

- when using external multiplexing eéuipment: input 1.16 V (+0.4 N),
and output 105 mV (-2 N) — for an input impedance of 1000 ohms, and
for a deviation which appears during operation in the first channel
in the single—track system.

10, The limiter should operate in such & way that the increase in the
output level should not exceed +0.4 N (in a telephonic channel and a single—
track system) in relation to the nominal value; when the input level changes
from 285 mV to 775 mV.

1. The frequeancy characteristic of each telephonic channel in rela—
tion to the level at a frequency of 800 c/s should not fall by more than:

- 044 W in the 400 - 500 and 2200 - 2500 c/s frequéncy band;

= 0.3 N in the 500 - 600 and 1800 — 2200 c¢/s frequency band

- 0.2 W in the 600 - 1800 ¢/s frequency band.

12. The frequency characteristic in the whole 400 — 2500 c/s frequenocy
band should not exceed the level for the frequency of 1000 c/s by more than
0.7 N, | 50X1-HUM

13, The inequality of the frequency characteristic of the channel for

~ external multiplexing, in the 3.5 - 15 kn/s frequency range, should not be

50X1
greater than .2 W in relation to the level at a frequency of 9 ke/s.

SECRFT —

eclassified in Part - Sanitized Copy Approved for Release 2013/08/14 : CIA-RDP80T00246A031000010001-5




Declassified in Part - Sanitized Copy Approved for Release 2013/08/14 : CIA-RDP80T00246A031000010001-5

AP SECRET

‘ - 147 -

14. The non-linear distortion factor in the telephonic channels must

50X1-HUM

not exceed:

~ 1in a two-wire systems 10% for the input level of 285v mVs

-~ ir a four-wire system: 4% for the input level of 520 mV.

15. The first intermediate frequency of the receiver is 6.6 me/s,
while the second intermediate frequency of the receiver is equal to 460 kc/s.

16, The receiver sensitivity, at a deviation of 6 ke/s, a nominal
cutput level, and the signal voltage—to;noise ratio of 20:1, should not be

‘ less than 2 U V.

17. - The output voltage of the receiver is equal to 1.61'0.3 V for:
the middle frequency of the range, deviation c¢f 6 kc/s, and modulating
voltage frequency of 6.6 ko/s.

18. The attenuation of the image froguency should not be less than:

~ 22000 (10 N) for the first LF.;

- 65000 (11 N) for the second I.F.

19. The attenuation of signals of an interrediate frequency should

be not less than 125 aB (11.5 ).
20. Receiver selectivity:

- when detuned by 75 to 300 kc/s, the attenuation should be greater
than 10000 (9.2 N);

— when detuned by over 300 kc/ s, the aftenuation. should be greater
than 125000 (11.5 N).
21. - The combined error in calibration and frequency setting of the
receiver at a temperature of +20°C,15°C. should not exceed té kc/s.
22, The combined deviation of the frequency of the first hetero-
dyne of the receiver, caused by changes in the battery voltage from

13 to 11 V, in the mains voltage by 10%, and heating of the receiver during

’ 15 minutes, should not exceed ¥7 ke/s.

50X1-HUM
/23.
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23. The automatic frequency control system should ensure a 7—f61d
reduction in frequehcy detuning if this does not exceed i25 kc/s.

24. The thermal frequency factor of the exciter and the first hetero~
dyne of the receiver should not exceed the value i4 . 10'16 ‘within the
temperature range of from +5 to +40°C.

2. Conditions of storage
25. The radio-relay equipment should be stored in heated garages,

with a relative humidity of 50 -75% and a temperature of +15 to +20°¢.
. The storage of the radic-relay equipment in premises with a relative

humidity in excess of 75% is not permitted.

26, General instructions on the storage of communications equipment

are contained in "Regulations governing the handling of communications

equipment in the Army", Laczan. 87/59.

/Chapter II,

@P-SECRET =
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CHAPTER IT

Inspection of Radio~relay Station

1« External Inspection

27

-

_<'l' ’ 28.

—

29.

The purposé of external inspection is to:

bring to light any mechanical damage;

bring to light any shortcomings in maintenance or use;

carry out repairs or muintenance work in order to remove the

discovered shortcomings or deficiencies.

External

checking the
checking the
checking the
checking the
checking the

checking the

inspection includess

housing of the various instruments;
state of the cables;

aerialss

handsets and measuring inéAtrwnents;
mobile generators and batteries;

condition of auxiliary equipment.

When assessing the external condition, one should take into

account the following points:

- the motor vehicle carrying the relay, the interior of the body-

eclassified in Part - Sanitized Copy A

work, all the components of the station and its equipment

should be clean, and free from any traces of dust, mud, or

other impurities. There should not be any signs of scratches,

dents, or damage to the screening shields or insulating covers

)

not should there be any looseness in the mechanical mounting

of the individual assemblies of the station;

the knobs (handwheels) of the equipment should not show any

trace of scratches or mechanical damage, and should rotate

easily and smoothly, without any play on the shaftsj

the switches

should lock clearly and accurately on all the

operating positions;

/ = the serials «.20X1-HUM
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- the aerials of the station, and other elements, which, during
operation, are set up away from the motor vehicle » should be
particularly carefullj checked from the point of view of complet-
eress and condition of maintenance. The guy-ropes and pegs,
when packed, should have been carefully dried and protected

against corrosion by careful removal of dirt and drying, while

the metal parts should have been covered with a thin layer of
industrial petroleum jelly. |

In their set-up condition, the aerials should also be kept
clean; while the guy-rcpes should not be tensioned excessively.

During the autumn and winter reriods, all the ropes. outside the
vehicle should be cleared of frost and ise deposits, to prevent them from
breaking,

Attention should also be paid to the state of maintenance of
the aerial sockets in the aerial and in the HF transceiver block inside the
motor vehicle;

— the mains and mobile generator power supply cables should be
free from grease or oils The dirty place should be carefully
cleaned with a dry cloth, while the half~commectors should be
cleaned from dust and mud,

If the air temperature is -LO to ~1 50 C., the cables should be
handled carefull&, to prevent their being damaged. H

30, The result of the external inspection may be regarded as

satisfactory, if none of the above shortcomings have been observed.

3. If the shortcomings and damage ‘make it impossible for the

station to be used normally, it should be sent for repaire The procedure
for this is laid down in the "Regulations governing the handling of

communications equipment in the Army", Part V, Section I,

/ 2. Inspection «50X1-HUM
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2. Inspection of technical condition

50X1-HUM

32. © The purpose of the inspection of the technical condition is to
check the usefulness of the station for operation in genuine operating
conditions. An inspection of the technical condition of radio-relay

equipment should always be preceded by an external inspections

33 The inspection of technical condition includes:
~ checking the supply voltages and the operation of Block 1;
~ checking the HF power of the tfansmitter;
. ~ checking the modulation of the transmitter;
-~ checking the operation of the receiver;
- checking the accuracy of calibration and the frequency correct-
ion of the receiver;
— checking the accuracy of calibration and the frequency correct-
ion of the transmitter;
— ochecking the automatic frequency ’control system;
~ checking the power supply volﬁages and the operation of Block 2;
- checking the telephone channels;
- éhecking the telegraphic channels;
. -~ checking the battery voltage;
- cheéking the battery charging system;
- checking the 2.Comains supply;
- checking the battery power supply. )
The method of carrying out the technical inspection is
described in parase. 34 - 52¢ N
e Checking the supply voltages and the 6peration of Block 13
(a)In order to check the supply voltages, one should set the left~ A
7 hand switch of the measuring instrument (on Block 1) to the
‘ following positions:

- 13160 nad." ['nad.' = transmitter) H

50X1-HUM

/ - ""25 V" secan ‘
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= "=25V";
~ "4160 odb." [Yodb.! = receiverl;
- "312 V93
el CRAY
At the rated voltages, the deflection of the instrument pointer
should lie within the limits of the black area marked on the scale.
('b) If the instrument readings lie below the marked area, the
station is faulty. 1In this case, one shoulds
-~ 1if the power supply comes from the mains: check the mains
’ voltage. If this voltage shows the rated value (220 V), then
the station should be sent to the workshops for checking and
pussible repairs to the rectifier block;
= if the power is drawn from a battery: check the battery
voltage, which should not be less than 11 V.  Ir' the voltage
is at its rated value (12 V) s the station should be sent to the
workshops for checking the possible excharge or repair of the
vibratcr converterss The method of checking the battery
voltage is described in Chapter II, para. 48, below.
‘ | (c;) In order to check the operation of the receiver valves, the
left-hand switch of the instrument should be set to "Odbiornik™"

["Receiver"], while the right-hand switch should be set

successively to all the positions marked with f‘igures , from 1-2
to 16. These figures correspond to the valve humbering, as
shown on the circuit diagram.

If the valves are to operate properly, the instrument pointer
should lie within the limits of the black areas In position "4", the
pointer is deflected only during the operation of the quartz calibrator:
for this reason, the switch "APCZ-wyl." ["AFC - 0ff"] should be set to the

‘ position "AFCZ".

50X1-HUM
/ (d) o5,
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(d.) In order to check the operation of the transmitter valves, the
left-hand switch is set to the position "Nadajnik® ["Trmsﬁtter"]
and the switch "Praca = Dyzur® ["Operation — Stand by"] to the
position "Praca™. The right-hand switch is then sét success~—
ively to the positions marked with figures from 1 to 6. The
instrument pointer should lie within the marked area on the
scale.

(e) If one of the valves gives instrument i1endings below the
marked aren, the valve should be changed and the readiug

. repeatede
35, Checking the HF power of the transmitter.
In order to check the power, the transmitter should be put
on load by means of a dummy aerial (to be found in the technical equipment),
and the left-hand switch of the instrument should be set to the position
"Antena" ["Aerial®”]. One should then switch on the power supply of the<
station and check whether, at the rated voltage, the instrument pointer
will lie within the marked area on the scale. If, at the rated voltage
of the power supply, the power is less than nominal, oﬁe should adjust the
. tuning of tue output circuit of the transmitter. For this purposet
remove the seal from the shaft of the trimming capacitor located at the
left-hand side of the panel "Odwod Wyjsciowy" ["Output Circuit ”]. Set
the left-hand switch of the instrunent to the position "Nade® ["Transmitter"]
set the right-hand switch to the figure ™", and turn the capacitor
shaft in such a way as to obtain the minimum deflection of the instrument
pointer (minimum anode current of the power amplifier valve)e Having
done this once again check the powers The check should be.carried out
on three waves of th? renge (~e.g. on wave nunber 2, 28, 52)
. 36, Checking the modulation of the transmitter:
In order to chekc the transmitter modulation, set the left-

/ hand 50X1-HUM
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hand switch of the measuring instrument in the transceiver block to the
position "Wejscie Nadjnika" ["Transmitter Input"] s and set the switch of
ocne of the telephone channel in Block 2 (multiplexjng block) to the
position "Kanal Radiowy" ["Radio Channel"], Next, set *he call switch to
the position "Zew" ["Call““] or Y"Generator Kontrolny™ ["Test Oscillator"].
The instrument 1>ointer should be deflected. The amount of deflection
depends on the wave number and is proportional to the amount of frequency

Geviation. The deviation is set with.the help of the knob "Regulacja

Poziomu" ("Level Adjustment"] s Which is 1écated on the right-hand side of
the panel; in conformity with the table attached to the panel. An example

of such a table is given below.

Table 1
Telephone 1 | Telephone 2 Telephene 1 | Telephone 2
Wave ' .
No, | Power Power "Povrer ‘ Power
Mains | Battery| Mains | Battery Mains | Battery| Mains Battery
: ) : j
8 | 66 62 81 75 1O 3 |3 | 3
28 | 60 58 78 70 35 31 - 33 32
5 58 | 52 | 70 65 33 30 | 32 39

Thus, for instance, in the case of wave No 28, when the station
draws its power from ac mains and is operating on the first telephone
channel, the instrument pointer should indicate 60 divisions. When power
is drown from the battery, and the station is operating on the second
telephone channel, the deflection of the instrument pointer should be
70 divisions.

37 Checking receiver operatione

In order to check the operation of the receiver; the first

and second telephone channel switch should be set to the position

/ ‘tEsnal

Radiowy™ <50y q-HUM
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¥Kanal Radiowy" [¥Radio Channel"], and one should check for the presence
of noise in the ear-piece of the handset. Next, switch on the quartz
calibrator by setting the calibrator switch "Kalibrator - Wylaczono!
["calibretor - Offf’] to the position "Kalibrator", and, turning the "Fala"
["Waver] knob, set the wave to Noss 1 or 45 (these waves are marked on the
scale with dots)e If the receiver is operating normally on these waves,
one can hear in the first telephone channel an acoustic tone varying
within a few ko/s, |

If no tone is audible; take action as described in para. 38.

38 Checking the accuracy of calibration and correction of receiv—
er frequency.

The checking of the accurasy of calibration, and the correction
of receiver frequency is carried out in the first telephone channel "Kanal
Radiowy", at rated power voltages, and after the warming up of the entire
equipment for at least an hour, "

The calibration check is carried out ufter disconneéting the
aerial cables from the transmitter and receiver,

One should accurately set on the receiver scale the number of
the wave marked with a dot (No. 1 or 45), and then detune the transmitter
from the receiver frequency by at least 5 numbers. One  should also switch
off the AFC (setting the WFCZ-wylacz." switch to the position "wylacz").
The mode of operation switch of the first telephone channel in Block 2
should, for better audibility, be set to the position "4LIG".

ihen the telephone chamnel test switch, "Kontrola I-II" is
set to the position ™", receiver noise can be heard in the handset.

One should next switch on the quartz calibrator (by setting

the calibrator switch to the position "Kalibrator" and, when an acoustic

tone (up to 2,5 ke/s) can be heard in the first telephons chanmel, then

the calibrating inaccuracy is within permissible limits. In this case, a

/ £requency sees.50X1-HUM
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frequency correction is not requireds In the event when no acoustic tone
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is audible, this indicates either that the calibration is very accurate,
or that it is very inaccurate.

To check which of these alternatives is present; one should
turn the "Fala" ["Wave" 1 xnob slowly in both directions around the correct
position marked with a line. If the turning of the knob to the left and
right is accompanied by the appearance of the acoustic tone beginning with
the lower frequencies, then the receiver is calibrated correstly and
no frequency corrections should be mades If, however, no tone is audible,
one should increase the rotation of the knob in both directions, until
the tone is obtaineds This indicates a considerable detuning of the

receiver, and, in this case, it is necessary to carry out the frequency

correction. In order to carry outthis correction, remove the seal from
the knob "Podstrojenie Heterodyny" ["Heterodyne Trirmning"], Jocated on
the right~hand sidewall, and determine on which side of the wave-number
marked with a dot the tone is audible. - Carefully set on the scale the wawe
marked with a dot (Nos. 1 or 45), and turn the knob of the heterodyne trim—
ming capacitor until one obtains a zero beat in the channels If the beats
during the calibration checks were on the side of the lower wave numbers,
then the capacitor shaft should be turned to the right, and if they were on
the side of the higher numbers, then the shaft should be turned to the left.
One should next check the calibration on the second wave mark-

ed with a dote The accuracy at this point should lie Y‘w:ithin the per-
missible limits (acoustic tone). Having completed these actions, re-
seal the "Heterodyne Trimming" knobe

Note

1e Then changing the heterodyne and the fine~tuning circuit valves

(1-5 and 1~6), it is essential to check the calibration and %o

carry out frequency correction.

2s Frequency correction may only be carried out by qualified
persons authorised by the commanding officer,

9. Checking the calibration accuracy and correcting the frequency

| i SECREF J of the «gges 2OXIHUM
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of the transmitter,

In order to check the calibration accuracy and to carry out
frequensy correction of the transmitter, one should first carry out a
careful firequency correcticn of the receiver,

The check should be carried out as follows: remove the seal
(on the left sidewall) from the knob marked "Generator Wzbudzajacy" [ Miaster
Oscillator” ] » and put both the receiver and the transmitter on load with
Gummy aerials. The receiver, with the quartz calibrator switched on,

‘ should be set to the wave marked with a dot,

On the transmitter scale, set the same wave as in the receiver,
If an accustic tone is heard in the first telephone channel, no correction
is necessary. If no tone is audible s check for sither of the two eventual-
ities, as in the case of the receiver,

If it is found that the transmitter is detuned, one should
carry out the frequency correction. For this purpose, set on the receiver
the wave marked with a dot s as in the receiver, and turn the shaft of the
master oscillatcr trimming capacitor uniil zero beats ave heard in the ear-—
phones  Next, check the calibratioq of the transmitter on the other wave

. marked with a dot: the calibration accuracy at this point should lie with-
in the permissible limits.

.ﬁaving cumpleted these actions, re-seal the "I\/Iaster'Oscillator“
knob.

40, Checking the automatic frequency control.

The operation of the AFC circuit is checked as follows: set
on the receiver scale the wave ma;‘ked with a dot; set the mode of oper-
ation switch of the first telcphone channel to the position "I".  Switch
on the quartz calibrator, set the left-hand switch of the measuring inst.;’r'u-

' ment to the position "Odbiornik" ["Receiver" ] s and the right-hand switch
to the figure "6" (on the inner circle of numbers). Slowly turn the

receiver knob "Falal ["Wave"] s until an acoustic tone close to the zero 50X1

/ beats will +4450X1-HUM
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beats will be heard in the earphone.  Next, switch on the AFC switch, and,
if the pitch of the tone in the earphone remains unchanged, then no AFC
adjustment is necessary,

If the AFO is operating correctly, the current of the valve
1~6 should not undergo any changes when the AFC is switched on or off. If
the current does fluctuate, one should carry out anadjustment of the AFC
circuit.

L1 Adjustment of the AFC when the station is powered from a
battery.

In order to carry out adjustments to the LFC s remove the seal
from the knob "AFCz" {“AFC"} located on the laft wall of the block, and
turn the shaft of this knob (the R [30 ? illegib}.e] potenticmeter on the
circuit diagram) in sueh a way as to obtain no fluctuation of the I~6 valve
current when switching the AFC on or off; while the pitch of the acoustic
tone in the first telephone channel should remain constants Having done
this, re-seal the "AFC® knob.

L2, Adjustment of the AFC when +he station is powered from a.Ce
mains.

The a&justment is carried ogt in exactly the same way as in the
case of the battery-powered station, except that ome should manipulate the
"AFC" knob mounter on the frontal plate of panel 3 (first knob from the 7
bottom),

Note
In order to prevent the AFC adjustment from being disturbed
when going over from one source of power to the other, one
should first carry cut the adjustment as for the battery
supply, and then as for the mains supply.

430 Checking the power supply voltages and the operation of the

valves in Block 2,

(a) In order to check the supply voltages of Block 2, one should

/ set the te000

50X1-HUM
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set the "TP-IG-Przyrzad" ["’I‘elephony—Telegraphy-Instrument"]

switch to the position "TF", and set the instrument switch
successively to the positions "2" and "160" on the inner ring of
inscriptionse

The instrument pointer should deflect to the right, within the
limits of the marked area.

If the instrument reading for the voltage being measured lies
below the marked area, proceed as described in Chapter II, section 34.

. (b) In order to check the operation of the valves of the telephone
channels, set the "TFP-TG~Przyrzad" switch to the position "TF"
and set the instrument switch success..vely to positions "L-1",
"Le-2My "Im3%, SLel¥,  The instrument pointer should deflect
within the limits of the right-hand area marked on the scale.

If, for a given valve being checked, the instrument pointer
falls below the marked area, the valve should be éha.nged, and the reading\
repeated. |

(c) In order to check the operation of the valves of the telegraphy
channels, the "TFP-TG-Przyrzad" switch should be set to the
. position "IG", and the instrument switch should be set success—
ively to the positions marked "L-5", "I-6", "L-7", “I-8%,

Further procecedings are the same as when checking the valves in

the telephone channels,
Wie  Checking the telephone chanmels. >

By checking the telephone channels is meant the checking of
the transmission of a call %o the exchange and vice-versa, and operating

"self-contained" [na siebie ~ see full explanation under (b) below],

(8) In order to check the passage of a call and conversation to

‘ thé exchange, one should first commect the 2-wire telephone

, lines running from the exchange (cr other sequential swit.c]5’ox1 -HUM

/ device). 8000
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device) to the terminals of the first and second channel on

50X1-HUM

the line panel (the appropriate terminals are marked 1-2 and
5-6). The "Kanal Radiowy — Centrala" ["Radio Channel —
Fxchange"] switch of the appropriate channel (I or II) should
then be set to the position "Exchange", and the "Generator
Pomiarowy - Wywolanie" ["Measuring Oscillator ~ Call
Signal] switch to the position "Call Signal'. The
operator should answer from the exchange, and one should
' . test with him the speech quality.
A call from the exchange is taken when the "Radio Channel -
Exchange™ switch is in the central position. The call is signalled
by-a bell and by the lighting up of green lamps {under the insceription
o "Centrala" ["Exchange"], depending on the channel).
Note

Instead cf the 2~wire telephone lines from the exchange, one
may connect up telephone handsets to the teminals 1-2 and 5-6,

('b) By the phrase "self-contained" operation is meant the operation
of a HF transmitter of one half-set with the HF receiver of
the other half-set, or the operation of a transmitter with

. a r~ceiver in one half-get,

During the operation of a transmitter with a receiver of the
other half-set, the transmitter should be put on load with a dummy .aerial,
and the receiver should be joined *o the aerial by a feeder cable. ‘l‘he4
transmitter should then be tuned to the receiver frequency (on any wave)

in such a way that the mode of operation switch "Dyzur - Praca" ["Stand

by - Operation"] should be set to the position "Stand by"®. The switch
"Oswietlenie - Wylaczone" ["Illumination - 0ff"] should be set to the
© position "Il1lumination™, the scale locking knobs should be turned to the
‘ left, and the "Fala" ["Wave"] knobs of the transmitter and tl;e receiver
in the two different half-sets should be set to the given wave number in ‘

/ such a Way ceocse

@PsEcrET
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éuch a way that the vertical line of the wave number on the scale should
coincide exactly with the line on the view—-findex" [sic - "wizjer"]‘

Having set the wave nmubers, the scale should be locked by
turning the knobs to the right. The switches "TF—ATG-L;:IF"' should be set
to the position "2TF", and the "Dyzur - Praca® switch in Block 1 should be
set to "Praca'.

in order to send a call into the radio channel, the switch
%"Kanal Radiowy - Centrala" ["Radio Channel - Exchange"] should be set to
"Kanal Radiowy", while the switch "Generator Pomiarowy - lywolanie"
[“Measuring Oscillator -~ Call Signal" 1 should ve tilted to the position
"ywolanie™,

A test conversation should then bs carried oute Telephone
handsets should be comnected to the terminals 1-2 and 5~6 on the 1ir;e
panel. |

The arrival of a call from the radio channel is signalled by a
bell and by the lighting up of red lamps over the ‘nscriptions "Kanal
Radiowy" (depending on the channel).

The testing of conversations passing through the telephone
channels is carried out with the help of a handset connected to the

conversation and calling chamnel, with the switch "Kontrola I-II" {"Test

I-I1"] in the position I or II, depending on the channel in which the
test is being made. The handset of the conversation and calling circuit
should be connected to the terminals marked "MKT" in Block 2.

In the event of operation of the transmitter and receiver in
the same half-set, the switches "2TP-4IG-4TF" should be set to the position
"I, and the handsets should be connected to terminals 3~4 and 7-8 on
the line panel, The remaining procedure is the same as in the case of
testing of telephone channels during the operation of a transmitter with

a receiver in the other half-set.

@ SECRET
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If the call signal and the conversation are not carried by the

telephone channels, one should adjust the latter.

Note

L5.

Wen testing the telephone channels, the remaining switches
should be set as follows: "Retranslacja - Koncowa" ["Retrans—
lation - Terminal"] should be set to "Koncowa"; the switches
"Przelotowa — Koncowa® [ "Intermediate ~ Termiral"] to the
position "Koncowa™; the switch "Zwielokrotnienie Wevmetrzne -
Zwielokrotnienie Zewnetrzne ~ Koncowa Zwielokpotnienie
Zewnetrzne Dla Retranslacji ["In’z:emal Multiplexing -
External Multi lexing - Terminal - External Multiplexing for
retranslation"ﬁ) into the position "Internal Multiplexing".

The adjustment of telephone channels.

The adjustment of the telephone channels consists of adjustment

of the transmission measuring level and of tiz reception measuring level.

(@)

eclassified in Part - Sanitized Copy A

In order to adjust the transmission measuring level in the I
telephone channel, the switch of the measuring instrument in
Block 2, "IF~TG-Przyrzad” ["Telephone-—Telegraph-In.\strument"]
should be set to the position "IF" s and the kﬁob of the measuring
instrument should be set to "Generator Pomiarowy I" [“Measuring
Oscillator I“‘]a "The switch "Generator Pomiarowy - Wywolanie"
["Measuring Oscillator - Call Signal"] should be set to
"Generator Pomiarowy" and, by turning the potentiometer shaft

of this oscillator; set the instrument pointer to the figure

50s  On the (transceiver) Block 1, set the left—hand switch

of the measuring instrument to the position "fejscie I"

{"Input v] s and on Block 2 set the position of the éwitch
"Kanal Radiowy - Centrala" ["Radio Channel - Exchange"] to
"Kanal Radiowy I", The shaft of the "Ustawienie Pozi‘omu"
["Level Setting"] protentiometer in Block 1 should then be
rotated in such a mamner as to secure that the deflection of the
instrument pointer agrees with the table of de‘viations s attached
to the panel of the given half-set. During this adjustment,

/ a bell seves
50X1-HUM
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a bell should be ringing on the transmission sides
In order to adjust the transmission measuring level in the II

telephone channel, the knob of the measuring instrument should be set to

the pesition "Generator Pomiarowy II" [ "Measuring Oscillator II"], and the
switch "Kanal Pomiarowy II —~ Centrala" ["Measuring Channel II Exchange" ] to
the position "Kanal Radiowy II" ["Radio Chanael 1I"].  One should no longer

carry out adjustments of the frequency deviation by means of the "Ustawienie

Poziomu" ["Level Setting"] po’centiométer, or the "Generator Pomiarowy"
potertiometer in Block 2.
(b) In order to adjust the reception measuring level in the I
‘Uelephone channel, the knob of ths measuring instrument in
Block 2 should be set to the position "Poziom I" ["Level I"]
(’J 1 ), and the switch "Kanal Radiowy - Centrala™ should be set
to "Kanal Radiowy". Next, turning the s;‘laft of the potentio-
meter "I", set the deflection of the instrumént pointer to the
figure "50", A bell should ring during the reception of the
meesuring levelas
In order ’66 adjust the reception measuring level in the II

telephone channel, the knob of the measuring instrument should be set to

the position "Poziom II" (Uz), and the adjustment made with potentiometer

"IT", similarly as in the first telephone channel.
L6, Testing the telegraphic channelss

In order to test the telegraphic channels, 5ne should make
the following reconnections: set the switch of the "TF-TG~Przyrzad”
measuring instrument in Block 2 to the position "TIG"; set the "Bodo -
Simpleks ST-35" switches to the position "Bodo" ["Baudot"]a Set the
"Kontrola — Praca" ["Testing — Operation"] switsches to the positions
"9.1>" and 12,8". When the measuring instrument switch is set in the
positions "8,5-9.1" (for the first telegraphic channel), and "2,2-12.8"

(for the second telegraphic channel), the pointer should deflect to the

50X1-HUM
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right, into the marked areas The "Kontrola - Praca" switches should be

set in turn to the position "8.5" and "12.2" and, at the same settings of
the measuring instrument switch, the pointer should deflect to the left,

into the marked area.

Finally, one should check the deviation of the transmitter
frequency obtained from each telegraphic channel. For this purpose, the
left-hand switch of the measuring instrument in Block 1 should be set to
the position "Wejscie Nadajnika" ["Pransmitter Input"], while the "Kontrola
Praca" ["Testing - Operation"] switches inBlock 2 should be successively set
to "Praca", The instrument pointer in Block 1 should deflect in accord-
ance with the ffequency deviation table attached to the panel of the half-
set concerned. ‘

Note
‘i‘he switches located on the right-hand side of Block 2 should
be set in the following positions: the switches "Akumulatory -
Wylaczone -~ Siec" ["Battery ~ Off — Mains"] should be in the
"Battery" or "Mains" position, depending on the source of supply.
The switches "Retranslacja - Koncowa" ["Retranslation - Terminal®]
should be in the positiion "Koncowa', and the switches "Normalnie -
Odwrotnie™ ["Normal - Reverse"] in the position "Normalnie".

L7 Adjustment of telegraphic channels,

The adjﬁstment of telegraphic chamnels is carried out with the
help of an instrument for adjusting telegraphic relays and channels, which
forms part of the technical equipment of the radio-relay station.

In order to adjust the telegraphic channels, the instrument
terminal "Nadawanie" ["Transmission"] should be comnected to the terminal
"41" (when adjusting the first telegraphic channel) or "13" {when adjust-
ing the second telegraphic channel), located on the line panel. The |
instrument terminal "Odbior" ["Reception"] should be similarly connected to
the terminals "12" or "14", and the instrument terminal "Z" ("Earth")
should be connected to the "Earth" of the line panels The switches
"Bodo-Simpleks - ST-35" and "Kontrola - Praca" of the channels being

V adjusted eseee
/ Y 50X1-HUM
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adjusted should be set to the positions "Bodo™ ["Baudot"’] and "Praca'
["Operation"]‘av The switch on the instrument, "Impulsy Dwubiegunowe -
Impulsy Jednobiegunowe" [“Bi-polar pulses - Uni-polar pulses® ] should be
set to "Bi-polar pulses". The switch "Wysylanie - Neutzalne - Proba
Kanalu" [*Sending - Neutral - Channel Test'] should be set to "Channel
Test", and the switch "Proba Kanalu - Kontrola" [Channel Test - Checking"]
to the posiuion "Checking",

The instrument should then be connected to the power supplye.
For this purpose, the cord vﬁth the jack should be connected to the 12 V
do socket (paying attention to the voltage polarity), and the switch on the
instrument set to "Wlaczone" [*On"]. The kncb "Reg. Czasu Trwania
Impulsu® ["Pulse Duration Adjustment"], located cn the instrument s should
be turned in such a way as to make the instrument pointer oscillate around
the zero reading. This will indicate that the duration of the emitted
positive and negative pulses is spproximately equalas

-The switch "Proba Kenalu - Kontrola® [”Channel Test - Checking-"]
should then be set to the position "Charmel Test", The standard telegraphic
pulses will then be fed to the transmitting side of the telegraphic
channel, while from the receivingv side, the pulses will be fed to the

measuring instrument circuit.

In order to adjust the line current in the telegraphic channels,
one should depress the press—switch "Pred Liniowy" ["Liie Current"] on the
adjusting instrument, while the testing instrument switch in Block 2
should be set to "Prad Liniowy I" or "Prad Liniowy II", depending on the
chamnel being adjusted. Turnlng the "Prad Liniowy" knob in Block 2, ‘
set the instrument pointer to the figure "25". Having made this adjust-
ment, turn the shaft of the potentiometer "Rege Czasu Trwania Imp" ["Pulse
Duration Adjustment"] (of the first and second telegraphic channel), so .

50X1
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oscillate around the zero reading.
48, Checking the battery voltage.

Three groups of batteries are provided to supply the power for

each half-set. Each group consists of two batteries type SNKN-L45. In

order to check the voltage of a particular battery, the switch "Agregat -I-
II-III" ["Mobile Generator I, II, III"] on the charging panel should be set
to the position “I', wIT® s Or "IIT", depending on the group the voltage of

wnich is to be measured. The voltage is shown by the left-hand instrument

' on the charging psnel, and should read 12 Vyand not be less than 11 Ve Ir

the voitage is less than 11 V, the group concerned should be put on charge
with the help of a petrol-drive generator; type PES-0,75.
49, Checking the battery charging.
In order to check the charging of a group of batteries, the

PES~0,75 petrol-driven generator should 'be. placed at a disvance of 15 to 20
metres from the vehicle, and be connected by an "N~3" cable to the half-
connector on the input panel labelled "j2-27 V', The battery case covers
should be taken off, and the battery vent plugs removede The "Wylaczcns -

Wlaczone" I:"Off - On"] switch on the charging panel should be set to "On',

“ and the "AGR. I-II-ITI" switch should be set to "AGR." ["Mobile Generator").

Having started up the generator by turning the knob "Agregat Prad -
Wzbudzenia® ["iobile Generator - Exciting Current“], the voltage should be
set within the limits of 18 - 20 V, on the voltmeter (1left-hand instrument).
Depending on the group being charged, the switch "Iadowanie - Wylaczone -
Rozladowanie" ["Charge - Off - Discharge"] should be set to “Charge", and
the "Prad Ladowania" ["Cha.rging Current"] knob on the instrument of the
group being charged should be set to a current of 11,25 4.

If a current of this value camnot be attained; the charging

. panel and the mobile generator should be checked in the workshopse.  Any

blown fuses on the charging panel should be replaced on the spot,

@ SECRET
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Note

Only two groups of batteries may be charged simultaneously
from one mobile generators,

50, Cheoking the power from an a.c.mains supply.
If the station is powered from the mains with a voltage of
220 V, the switch "127 V - 220 V" on the mains panel should be set to the
position "220 V", Having connected the mains through a cable to the socket
outlet on the mains panel labelled "127 - 220 V", the switch on the mains

panel should be set to the "Wlaczone" ["On"] position, and the voltage

. 127 V should be set on the voltmeter by means of the auto-transformer knob.

The switch "Siec ~ Wylaczone - Akumulatory" ["Mains - off -
Battery"] in Block 41 should be set ‘to the position "Mains®. The
"Akumilatory — Wylaczone - Siec" switches in the telsgraphic' channels of
Block 2 should also te set to the position "Mains". It is then possible
to test the voltage in Blocks 1 and 2.
ot ,

Before connecting up the mains voltage » the vehicle
shonld be earthed.

51 Checking the power from batteries.

. One half-set is powered by one group of batteries. In order to

test this supply, the switch "Siec - Wylaczone — Akumulatory" in Blocks 1
and 2 should be set *o the position "Battery", and the "lLadowanie -
- Wylaoczone ~ Rozladowanie" ["Charge - Off - Discharge" ] switch on the
charging panel should be set to "Discharge",
52+ The radio-relay station may be regarded as technically
efficient ‘When the readings listed in parasa 34 — 51 above have not exceed-
ed the permissible limits lail down for the relay stations

3« Inspection of state of completeness

. 53 The purpose of this inspection is to check the quantity and

D

quality of the technical equipment of the radio-relay stations

/ 5"4—& peooe
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Bl The inspeétion should ineclude:
-~ a check of the quality and state of maintenange of all the
component parts of the set;
~ a ocomparison of the actual number of items with the number
listed in the equipment log~books
55 The result of the inspection is regarded as favourable when
the number ci' items composing the set corresponds to the list; and their
cuality is satisfactory. |

Lo Inspection of the state of technical
and operating documents

564 The purpose of this inspection is to check up on the correctness
of upkeep and state of maintenance of technical and operating documentss,

57 The iunspection should cover:

- checking the existence and state of maintenance of operating
manuals, diagrams, and equipment log-books;
- checking the correctness, care, and accuracy of keeping up
- entries in the equipment log-books, their content, and method
of making correctionss.
58. The inspection of documents may be regarded as completed
favourably when no Cocument shortages have been found; nor have there
been any shortcomings in the upkeep of equipment log=books.

5. Inspection of storage conditions

59+ The purpose of this inspectién is to check on the observance
of the principles and conditions of storage of radio-relay equipment.

50a During the inspection, one should confirm whether the storage
and protection conditions conform to paras. 25 and 26 aboves

61, The results of the inspection of storage conditions may be
regarded as satisfactory when no shortcomings have been found in the |
storage or protection of the radio-relay equipment.

/ Chapter IIT seese
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CHAPTER IIT
) Tochnical Control of the Radio-Relay Station 1 “
€2, Technical control is carriéd out in order to establish whether |
the radio-relay station is fulfilling the basic technical requirements,
and to assess its combat readiness.
63, Technical control includes the actions covered by inspections,
and the following measurements:
—~ the power drawn from the batteries and from the a.c. mains;
‘ - HF power of the transmitier; |
=~ receiver sensitivity;
- xeceiver AFC;
- telephone channel levelss
- cross-talk attenuatioﬁ of telephone channelss
~ distortion of telégraphic channelss
- resistance of the mains circuit insulation in relation to the
earth potential of the radio-relay station.
1. Measﬁrement of energy drawn from batteries
. 64. The supply of energy from the batteries should conform to point

12 of the TW 1:7, according to which the power drawn by one half-set when
‘ standing by should not exceed 35 W (3 A), with the transmitter switched off,
‘ and 75 W (6.3 A) with the transmitter switched on, when the battery voltage
is 12 V.

- The batteries are mounted in a case, and are inter—connected as
shown in the circuit diagram in Figure 1.

65. In order to measuce the power drawn, one should open the battery
case, disconnect the end of the positive lead from the battery being tested,

and connect up the positivs terminal of the ammeter to the posuitive terminal

/ of the battery. ...
50X1-HUM
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of the battery. The negative terminal of the ammeter should be connected
to the lead which has been disconnected from the battery. Simul taneously,
the positive terminal of a voltmeter should be connected to the positive

terminal c¢f the battery, and the negative terminal of the voltmeter should

be connected to the negative terminal of the battery. The lay-out is

shown in Figure 2. The power supply from the battery to the half-set

should then be‘switched on as described in paragraph 51, Chapter II.
66. Having read off the current and voltagé values, *he power

being drawn should be calculated from the formula:

P=VvV. I
where: P = power consumed, in Waits;
V = battery voltage, in Volts;
Iv= current drawn, in Amperes.
67. The following instruments should be used for the measurementss

- a d.c. ammeter, with a measurement range not less than 10 A,
and an accuracy not less than 1.5%;

~ a d.c. voltmeter, with a measurement renge not less than 15 V,
and an accuracy not less than 1.5%.

68.  The measurement should be made very carefully, to prevent

the short-circuiting of any of the batteries. After taking the measurement

the case should be closed.

69. The results of the measurements should be entered in Table 1.
Table 1.
Factoryl Standing by Operating
No. of ~—
radio- . . . . . . Temp. | Humi~
No. relay UinV T in A} Pin WU in V] I in A{P in W 5, dity
half-

%
set.

Note: The measuremernts should be taken with the vehicle and trans-

mitter and. receiver scale illumination switched off. 50X1-HUM
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26 Measurement of energy drawn from a.c. mains

T0. The power drawn from the a.c. mains by one half-set standing
by (transmitter. switched off) should not exceed 65 W (0.3 A), and with
the transmitter switched on, 150 W (0.7 A), when the mains voltage is

220 V. The power drawn from the a.c. mains by two half-sets on full

switched on, and a call Being sent out) should not exceed 340 W.
The permissible power %o be drawn from the a.c. mains is
defined in the user instructions of the R-401 radio-relay station; it

is not defined in the TW'£5 - cf. paragraph €4 above: this appears to

refer to some general signals instruction§7a
. In order to measure the power being consumed; one should make
the following connectionss tﬁe mains cable-end leading to the half-
connector should be connected to the input panel of the venicle labelled
"27 - 220", At the other end of the cable, one of the wires should be
connected direct to one of the terminals of the 220 V mains panel, and the
other wire to one terminal of an ammeter. TLe other *erminal of the
ammeter should be connected to the second terminal on the mains panel.,
Simultaneously, a voltmeter should be connected in parallel
across the mains terminals.
A simplified lay-out of the connections is shown in Pigure 3.
One should then switch on the power to the half-set being
measured, as described in Chapter II, paragraph 50, above.
Having read off the current and the voltage values, the power

consumed should be calculated according to the formulas

P=Us I
where: P = power consumed, in Watts,
\ U = meins voltage, in Voltsg

I = current drawn, ir. Amperes.

50X1-HUM
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The results obtained from the readings should be entered in
Table 1.
The following instruments should be used for the tests:
- an a.c. ammeter, with a measurement range not lews than 2 A,
and an accuracy not less than 1.5%;
~ an a.c. voltmeter, with a measurement range not less than 300 Vv

and an accuracy not less than 1.5%.

3. Measurement of the HF power of the transmister

2. The value of the HF power of the transmitter is defined in
points 16 and 17 of the WT. At normal supply voltages {127 V aeCoy
measured with a voltmeter at the mains panel inside the vehicle, and
12 V d.c. from the batteries, measured with a voltmeter at the charging
panel), the power should be not less than 2 W.

The power measurement may be carried outs
- with the help of an HF power meter;
- with the help of a milliammeter with a thermo-couple and a non—
inductive resistor of a value of T5 ohms.

(a) Measurement with the help of an HF meter:

In order to carry out this measurement, the power meter should
be connected to the transmitter output socket by means of a short length
of co-axial cable (20-30 cms), with a wave impedance of 75 ohms. The
cable length should be terminated at both ends by co-axial half-connectors.

If no such connectors are available, the ccnnection should be
made Ly means of a similar length of cable, connecting its inner wire
to the centres of the power meter and the transmitter half-connectors,
while the screening sheath should be.connected to the "earth" of the meter _
and transmitter half-connector.

A simplified lay-out of the measuring circuit is shown in

Pigure 4. .
/ The input ....
50X1-HUM
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The input impedance of the meter should be 75 ohms; the power
is read off direct from the meter scale; in Watts.

If the input impedance of the meter is lower; and is 50 ohms,
then a nor-inductive resistor of a value of 25 ohms shouid be connected
in series to the power meter (to the central wire of the half—connector)
while the cable screen should be connected to the "earth" of the meter.

A simplified lay-out of this arrangement is shoWn in Figure 5.

The read-off power should be calculated from the formula:

‘I' P=1.5 sz

~where: P = true power of the transmitters
sz = numbzar of divisions on the power meter scale.,
(v) Veasurement with the help of a milliammetors:

A simplified lay-out of the measurement circuit is shown in
Figure 6, The connection should be made by means of‘a short length of
co-axial cable of a wave impedance of 75 ohms, thes diameter of its cores
being not less than 0.8 - 1,0 mms,

The connections should be kept as short as possible.

The measurement should be made with a milliammeter with a thermo-

. couple, with a measureument range.not less than 200 mA; and an accuracy riot

less than tS%n The power should be calculated from the formula:

P I?

. R
wheres P = power in Wattss

I

]

measured current, in Amperes,

R = 75-ohm resistor.

]

During the measurement, the supply voltages should be at the
rated level.
In principle, the measurement should be made with the millia—

‘ mmeter. The results of the measurement should be entered in Table 2.

/Table 2.
50X1-HUM
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Table 2

Factory No.

of half-set . . R 9
No. of tre radio- Wave No. {I in A |{R in ohms { P in W ggmp. Hu?}dlty
relay ’ * ?

4. Checking the calibration of the transmitter

T3. The calibration error and the re-setting of the transmitter
frequency is described in point 18 of the WL, according to which the
errorvshould not exceed i6 kc/s at a temperatire of +20%¢. f5°c.

In order to check the transmitter calibration, one should use
an interference wavemeter, quartz-stabilised, with an accuracy not less
than +1 ., 1073, |

In order to make this measurement, the fransmitter should be
set to the wavelength thevaccuracy of which is to be checked. The trans-—
mitter should then be'put on load with a dummy aerial (75 ohms), and should
be lightly coupled (by‘means of a wire loop) with the interference wave—
meter, as shown in Figure 7, where:

G.8Z. = wide-band oscillator

G.W. = narrow-band oscillator

fx = frequency being measured

fsz = wide-band oscillator frequency
fw = narrow-band oscillator frequency
S1 = earphones

Zfalomierz - Waveuseter; Polkomplét radiolinii = Half—sg£7

The principle of measurement on this type of wavemeter is as
follows: the frequency being measured, fx, is fed %o the input of‘the
wavemeter, while the wide-band oscillator G.S$Z. of the wavemeter is set
in such a way as to obtain a zero beat in the earphones.

50X1-HUM
/This gives ..,.50X1
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This gives an approximate indication of the frequency of the
transmitter being tested.

Next, one should disconnect the measured frequency fx, and
connect up the narrow-band oscillator GW, setting it to zero'beat with the
frequency of the wide-band oscillator. One must next determine what
multiple of the wide-band generator frequency fsz (and therefore of the
measured fireguency fx) is the narrow~band oscillator frequency fw.

For this purpose, one should divide the approximate frequency
fsz by the frequency fw.  The quotient n obtained from the division is

‘ the required multiple, which should be a whole number. If the quotient
is a fraction, one should take the nearest whole number.

In order to determine accurately the frequency being measured,
the indicated frequency fw of the narrow-band oscillator should be multi-
plied by the calculated multiple n. For examples

fsz = 69.8 1c/s

fw = 3172 ke/s
n = fsz = 69800 = 22,04
fw 3172

if we take n = 22, thereforse the measured frequency fx is:
‘ fx = 22 . fw = 22 . 3172 = €9,784 Mo/s.
In certain cases this multiple is already calculated and
shown on the instrument scale; if this is so, then it is not necessary
to calculate the multiple.
Knowing the nominal frequency of the transmitter, corresponding
to the wavelength being measured, it is possible to determine the
frequency deviation from the relationship fn -~ fx. Thus:
fa = 69,975 lc/s
fx = 69,971 Vie/s

. fn - £x = 4 ke/s [sne/

where: fn = nominal frequency.

[ ]

L}

50X1
/The nominel .....,
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The nominal frequency of the radio-relay, corresponding to

the wave-length being measured, is calculated from the equationt
fn (Ue/s) = 66 + 75 (N-1) . 107>

wheres N = number of the wave. For instance, for wave No. N=25:

fn = 66 + 75 . 25 . 1075 = 67,875 Mo/s

If the calibration and frequency resetting error, at a temp—
erature of +20°C i50(3, exceeds '-5-"7 kc/s, the radio-relay station shoﬁld
be returned to the workshops for calibration correction. .

‘ Before beginning the measurement, the narrow-band osciliator
éhould be calibrated in the range of the frequency measured, with the
help of a quartz oscillator located in the wevemeter.

In view of the fact that the measurement is fairly complicated,
before beginning the measurement one should acquaint oneself with the
wavemeter cperating instructions, which should ve carefully adhered to.

The measurement way be made with the wavemeter-oscillator taken

from the "WILGA" measuring kit.

The results obtained should be entared in Table 3.

Table 3.
. No.j PFactory No. | Wave No. fw | fx fn~fx | Temp. | Humidity
of half-set Me/s | o/ ke/s | °c. %
5. Checking the calibration of the receiver /
T4. The error in calibration and in the resetting of the frequency

of the receiver is defined in paragraph 29 of the WT. According to thisy
the error should not exceed 46 kc/s at a temperature of +20%¢ iSOC.
In order to make the mee;surement, one should connect up to
the interference wavemeter the input of the receiver, from which, thanks
to the reverse radiantion Zﬁromieniowanie wsteczn_g'] of the heterodyne, a
*signal is fed to the wavemeter input.

50X1-HUM
/ The wavemster ...
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The wavemeter éhould be set to a frequency lower by 6.6 Mc/s
from the frequency of the heterodyne. \

The connection should be made by means of a co-axial cable,

as shom in Figure 8. If a co-axial cable is not available, the connection
may be made by means of a short conductor.
The transmitter should be switched off (with the "D&zur ~ Praca"
Zﬁétand by ~ Operatioq27 switch in the position "Stand by"). The receiver
AFC should be switched off (the "APCz - Wylaczone" switch in the position
"Wylaczone" Zﬁbffﬂ7), and the quartz calibrator should also be switched
off (the "Kalibrator - Wylaczone" switch in the "Wylaczone" Zﬁbffﬂ7 position).
The wave of which the frequency -is to be measured should be
accuratelly set on'the weseiver scale, and the reveiver frequency deviation .
should be measured similarly as in the case of the receiver (paragraph 73).
In the event when the sensitivity of the wavemeter is too weak,
and it is not possible to obtain a beat of its frequency with the frequency
of the receiver, originating from the reverse radiction of the heterodyne,
the transceiver block should be taken out of the housing of the half-set.
One should then connect up the supply voltage by means of extension cables,
remove the plate screering the resonance circuits located at the bottom
of the transceiver block (see the wiring diagram of the HF amplifier circuits) !
and couple the wavemeter, by means of a co-axial cable (or a conductor)
to the capacitor C44 (20pF), as shown in Figure 9. The coupling should
be ﬁinimal, 80 as not to influence the frequency of the heterodyne through
the anode circuit of the heterodyne, L12, C43. In order to obtain a
minimal coupling, the co-azial cable (or insuléted conductor) should be
placed at a certain distance irom the capacitor C44, and then moved

further from it, so that a beat can still be obtained in the earphones of

the wavemeter, ’

50X1-HUM
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Since the heterodyne is operating at a frequency 6.6 Mc/s lower
than the frequency of the transmitter oscillator, one should set on the
wavemeter a frequency 6.6 Mc/s lower than the frequency set on the
receiver ccale.

The measurement of the deviation of the receiver frequency should
be carried out in the same way as for the trensmitter (paragraph 73).

The readings obtained from the measurements should be entered in Table 3.

6. Checking receiver sensitivity

5. The receiver sensitivity is laid down in paragraph 25 of the
WD, according to which the sensitivity, at a frequency deviation of‘6 kc/s
at the nominal output level and a signal-to-noise ratio of 20:1, should
not be worse than 2MV in the entire frequency range in both telephone
channels.

In order to make this measurement, one shoula connect to the
receiver input the output of the HF oscillator, witk an output resistance
of 75 ohms, using a co-axial cable, as shown in Figure 10.

The oscillator should make it possible to carry out a smooth

regulation of the output voltage from 1 M V, and should be tunable within

a frequency range corresponding to that of the R-401 radio-relay station,
i.e. within a range of 66 to 70 Me/s.

This measurement may be made by means of the wavemeter-
oscillator taken from the "WILGA" measuring kit. -

The switches "2TF -~ 4TG ~ 4TF" in Block 2 saould be set to "2TF",
and the transmitter should be switched off (the "Praca - Dyzur"ﬂ)peration -
Stand byﬂ7 switch in the position "Stand by"),

A 600-ohm resistor should be connected to the terminals 1-2

on the line panel. Parallel with it, one should connect a. thermionic

voltmeter; capable of measurements from 1 mV to 1 V, with an accuracy not

+ 2
tose than =5, ’ SECRET vV Selecting.—.‘. 50X1
: 50X1 -HUI\/IJ
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Selecting ény'vvave, one should feed to the input of the receiver

from the HF oscillator a signal of a deviation of 6 ke/s.  One should
then accurately tune the oscillator frequency 10 the receiver frequency,
at a maxisum deflection of the thermionic voltmeter pointer.
Using potentiometer "I" or "II" in Block 2 (for the first or
second channel respectively), adjust the level in such a way that the volt—
meter will indicate 105 mv.
Next, switch off the HF oscillator and measure with the voltmster
4. the receiver noise level. Switch on the oscillator once more, without
carrier wave modulation, and, using the knob for the emooth adjustment -
of the output voltage of the oscillator, set tue voltage in such a way that
the noise level Us, measured with the voltmeter; is 20 times smaller from _
the Usz noise level measured without the oscillator carrier wave.
The oscillator voltage, in microvolis, at which the signal-
.to-noise ratio is 20, will correspond to the receiver sensitivity.
In the event of using HF oscillators of an output impedance
of 50 ohms, one should connect up to the oscillator, in series, a non-
inductive resistor of 25 ohﬁs, as shown in Figure 11,
' The measurement should be made in the same way as in the case
of using an oscillator with an outprt impedance of 75 ohms. The true

sensitivity of the receiver is then calculated from the formulas

_Ug
Ugrz 1.

5
'wheres Ug = oscillator voltage read off from the scale of
the smooth adjustment of the output voltage,
at a signal-to-noise ratio of 20:1.
Before be nning the meaéuremen‘c, one should carefully study
the instructions for use of the HF ocscillator. The measurement results

. should be entered in Table 4.

/Tavle 4.
50X1-HUM
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Table 4
No.} Factory No. of | Wave | Usz | Us Ugrz Us g‘emp. Humidity
half-set No. mV oV Usz C. %
7. Checking the automatic frequency
control of the receiver
6. The range of the receiver AFC is described in paragraph 36,
‘ according to which this control should ensure the reduction of the receiver

frequercy detuning in relation to the signal frequency by not less than
T times, at a detuning not exceeding i'25 kc/s.,
In order to curry out this measurement, the transceiver block
| should be removed from the half-set housing. . Conn.ct up the supply voltage
by means of extensicn cables, determine [’3 - okreslic, pechaps misprint for
todkrecic' - unscrelv7 the screening plate of the discriminator circuits
(see the wiring aiagram of the IF amplifier systems) and connzct up the
thermionic voltmeter to the points A - B, as shown in Figure 12. The volt—
meter should be capable of measuring d.c. voltages from 1 V, and should have
. an accuracy not less than 1.5%.

| The HF oscillator should be connected to the receiver input

(as shown in Figure 10), making it possible to take readings of the frequency
deviation of up to 25 kc/s from the rated frequency of the oscillator. |
In the absence of such an oscillator, connect up the interference wavemeter
used for testing the HF transmitter and receiver.

The méasurement may be made with the wavemeter—oséillator from
the "WILGA" measuring kit.

Switch off the quartz calibrator and the AFC (the switches

. ' "Kalibrator - Wylaczone" and "APCZ « Wylaczone" should be set to the

"Wylaczone"@fi‘_ﬁz position), Switch off the transmitter (set the switch
: 50X1-HUM

/ from "Praca -
50X1
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from "Praca L’Epera’cion_ﬂ? to "Dyzur" ,_/I'_Stand byl'_7). Set any wave number
on the receiver scsle and, using the HF oscillator, tune up to the receiver
frequency, sc that the pointer of the thermionic voltmeter, connected

up at points &4 - B, will deflect to zero.

Next, detune by means of the oscillator by 25 kc/s (in either
direction), and note the value of the voltage U1 measured with the volt—
meter at points A — B,  Switch on the AFC (setting the "APCz - Wylaczone"
switch to "APCz" /WAFCT/), and note the value of the voltage AN U,

® Y
A,

wheres U1 = value of voltage at the discriminator output,
when detuned from the nominal frequency by 25 kc/ S

measured without AFCj

U, = voltage value at the same degreec of detuning,
measured with the AFC switched on. |

This value should not be less than 7.

The results of the measurements should be entered in Table 5
Table '§o
‘ No. } Factory No. | Wave No. U1 U2 U1 '(I)‘emp. Humi-
of half-set — | °C. dity %
\' v U2
8. Checking the levels in the telephone channels
1. The value of the levels of the telephone channels is defined.

in paragraph 21 of WT. With a two-wire connection, the relative levels
should be:
~ input: 285 mV (-1 W)s

. : - output: 105 mV (-2 N)j

50X1-HUM
/ vwhile it .....
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while it is permissible to tolerate variations in the output level within
limits of 86 ~ 129 mV (iO.Q N). With a four-wire connection, without the
translation of the magﬁeto cally the appropriate levels should bes

- dinput: 520 mV (-0.4 N);

~ outputs 520 mV (=~0.4 N);
while it is permissible to tolsrate variations in the output level within
limits of 425 - 635 v (0.2 W).

With a four-wire connection, with the translation of the
magneto call, the apprbpriate lewvels should bes

- dinput: 190 mV (-1.4 N);

- output: 190 mV (-1.4 N);
while it is permissible to tolerate variations in the output level within
limits of 157 - 233 v (Y0.2 m).

78, In order to carry out the measurement of levels with a two-wire
connection, the switches "2TF — 4TG ~ 4TF" in Block 2 should be set to the
position M"2TF", The transmitter and receiver of the two half-sets should be
tuned to the same wavelength, and should be put on load with dummy aerials.

Connect up to the terminals 1 - 2 of the first telephone channel
(or 5 ~ 6 of the second telephone channel) an acoustic generator of an output
resistance of 600 ohms, from which should be supplied a level of 285 mV,
of a frequency of 800 ¢/s. | v
The accuracy of the generator should not be less than i5%.
Connect up a 600-ohm resistor to the terminals 1 ~ 2 (or 5 - 6)
on the line panel of the second half—set. In parallel with it, comnect
up a thermionic voltmeter capable of measuring acoustic voltages from
100 mV to 700 mV, with an accuracy not less than T5%.
The voltage should be 105 mV, with permissible variation
betwsen 86 ~ 129 nvV. S0X1-HUM
4 simplified lay-out of the_connections is shown in Figure 13,
Note: In order to prevent the bell from ringing during he measure—

ment, one should remove the calling relay from the reception
channel being tested.

i‘lIIIIII'hbs;IE‘::’tlEfl. / 19 -
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T9. In order té carry out the measurement of levels with a four—
wire connection, without translation of the magneto call, the switches
"2TF — 4TG -~ 4TF" in Block 2 should be switched to the position "4TG".
Connect un an acoustic generator to terminals 3—4 of the first telephone
channel (or 7 - 8 of the second telephone channel) on the line panel of
one half-set; and feed a level of 520 wV of a frequency of 800 q/s.

The output level should be measured on terminals 1 — 2 (or
H - 6) on the line panel of the second half-set, the level should be
520 mV, with a permissible variation within limits of 425 - 635 mv.,

The lay-out of the connections to the line panels is shown
in Figure 14.

80, In order %o carry out the measurement of levels with a four—
wire connection, with the translation of the magneto call, the switches
"2TF — 4TG -~ 4TF" in Block 2 should be set to the position "ATF", and the
measurement made as in the case of a four-wire connection without the
translation of the magneto call.

The input should be fed with a levsl of 190 oV, with a frequehcy

of 800 c/s. The output level should be 190 mV, with a permissible variation

between 157 - 233 V.

The results obtained from the three readings should be entered

in Table 6.
Table 6.
“n‘ ) ! .
Yo ﬁiotg;'y Wave |Type of Channel I | Channel II Tymp. | Humi-
half-set No. oper. Uwej Uwyj | Uwej Uwyj . dity

mV mV mV mV

Zﬁﬁej = input voltage; Uwyj = output voltaggz

/9.

50X1-HUM
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9. Checking the cross—talk attenuation
in telephone channsls.
81, The extent of the cross~talk attenuation is laid down in the

general requirements of WP, sec. D and E, according to which the absolute

| level of intelligible cross—talk in both telephone channels without retrans—
lation should not be greater than 0.7 mV (-7 ).
| The absolute level of unintelligible cross—talk in both the
; telephone channels without retranslation should not be greater than 5.2 mV
(=5 m).
. In order toc carry out this measurement, the switches "2TF -
4TG — 4TF" in Block 2 should be set to "2TF".  Connect a /acoustic/

generator of an output imvedance of 600 ohms to terminals 1 — 2 of the first

telephone channel on the line panel of one half-set, and connect a 600-ohm

resisi;or to terminals 5 - 6 of the same half set, as shown in Figure 15.
On the line panel of the second half-set, connect a 600¥ohm

resistor to terminals 1 - 2, and, parallel with this resistor, conneect

to terminals 5 - 6 a harmonic analyser, or a sglective level indicator,

capable of measuring voltages from O.1 mV, at a frequency of 400 - 3000 c/ S.

‘ : Before making these connections, the transmitters and receivers !
of both the half sets should be put on load with dummy aerials. One
| should also set the normal frequency deviation at nominal input and output
| levels, in accordance with the table affixed to the panel of the half-set,
as described in paragraph 36.
Feed a level of 285 mV from the acoustic generator, and carry
| ‘ out the measurement of the level on terminals 5 — 6 of the second half-get
‘ using the harmonic analyser. The measurement should be made on several
frequencies, in the 400 - 2500 ¢/s band.
Before making the measurements, one should study the Qperating

. instructions of the harmonic analyser (or selective level indicator).
50X1-HUM
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In the absence of such an analyser, one may connect a thermionic

50X1-HUM

voltmeler, capable of measurements from 0.1 mV, and of an accuracy not less

than t5%.,
The results of the measurements should be entered in Table 7.
No Factory No. Modulation Uwej I | Uwyj II Tgmp. Humidity
7" | of half-set | frequency (11) (1) Co
c/s mV mV
| 10.  Checking the distortion
| of telegraphic channels
82. The distortions of telegraphic channels are defined in paragraph

35 of *the WT.

The error in the setting of telegraphic channels to the minimum
’ distortion by means of the instrument for adjusting telegraphic channels

| and relays should not exceed 10%. This condition should 51527 apply to

any RP-4 relays fulfilling the technical requirements.
The transmitter and receiver should be put on load with dummy
‘ aerials ?.nd the power should be switched on.
The measurement of the distortion should be done with a strobo-
scope, the transmitting section of which should be connected to terminals
11 of the first telegraphic channel on the line panel of one half-set.
The receiving section should be connected to terminal 12 (or 14) of the
other balf-set, as shown in Figure 16. In addition, the switches
v"Bodo - Simpleks St-35" and "Kontrola - Praca" of the appropriate channel
should be set to "Bodo" EBauaotin and "Praca' FOperationj.
The measurement should be made in accordance with the strobo-
‘ scope instructions. In the absence of a stroboscope; one should use the
instrument for adjusting telegraphic chanrels and relays, and the measurement

should be made as detailed in paragraph 47. 50X1-HUM
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The results of the mcasurements should be entered in Table 8.

Table 8

Distortion %
Chan. I |Chan. II

Pactory Nos. of | Wave No.

‘ Tgmp. Humidity
half-sets 1

No.

11. Checking the resistance of the mains
circuit insulation in relation to
. the earth potential of the radio-
relay statica.

83. The resistance of the mains circuit insulation in relation to

vfhe earth potential of the radio-relay statiocn should not be less than

500 kilohus at an ambient temperature of 20°¢ i5°0 and a relative humidity

of 95% 13%.

‘ In normal conditions of use, i.e. at an awbient temperature
of 20°C *5%, and a relative humidity of 65 - T5B, this resistance should
not be less than 2 megohms.
In order to carry out this measurement, one should use an in-

;. ductcsr megger producing a voltage not less than 500 V,; which is connected |

into the circuit as shown in Figure 17.

. Disconnect the mains cable from the motor vehicle; connect
one terminal of the megger to one of the two knife contacts of the cable )
connector on the wall of the vehicle labelled "127-220", or to the mains |
socket inside the vehicle. The second megger terminal should be connected f

to the vehicle frame. Turn the handle of the megger and read off the

value of the insulation resistance. The readings obtained should be

entered in Table 9.

50X1-HUM

/Table 9
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Table 9
Yo Factory No, of Insulation resistance Tgmp. Humidity .
° half-set 'in megohms ¢ %
)
84. The radio-relay station may be regarded as technically efficient

if all the parameters measured fulfil the conditions laid down in Chapter I

I - of the present "Method of Inspection".
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CHAFTER IV
Final Remarks
85, The results of technical inspections are entered in the signals
| equipment inspection books, kept up in accordance with para. 365 of
Signals Regulations 87/59.
86, Having completed the technical control on the basis of the
results of the measurements entered in Tables 1 - 9, one draws up a
Certificate ["Protokol"] as indicated in the pro~forma belowe
87. The inspections (carried out ia full) and technical controls

. are also recorded in the equirment log-books

g ~ 50X1-HUM

/ Pro=forma ececos

| SECRET 1 50x1
Declassified in Part - Sanitized Copy Approved for Release 2013/08/14 : CIA-RDP80T00246A031000010091-5 1




Declassified in Part - Sanitized Copy Approved for Release 2013/08/14 : CIA-RDP80T00246A031000010001-5

SECRET

s

50X1-HUM

- 189 -

Pro~forma of Certificate

CERTIFICATE Noo ooo»
concerning the compietion of technical control of the R~401 radio-relay
set, drawn up on 19 4 at : (name of unit), by a
Commission consisting of

Chairmans

Menbers : |

| appointed by virtue of Order No. issved by (state

authority) on 19 o

o

The Commission, composed as above, has carried out a control !
of (nunber) of R-4O1 radio-relay stations. l
|
The control included:
% An inspection of the radio-relay station
| 2. The measurement of the following parameters:
- energy drawn from batteries;
. = energy drawn from the mains;
- HF power of transmitter; -

- calibration of HF transmitter;

-~ calibration of HF receiver;
= receiver sensitivity;
- receiver AFC; » 1
~ levels in telephone chammels;
" - cross-talk attenuation in telephone channels;
=~ distortion in telegraphic channels; j
. - resistance of mains circuit insulation in relation to the ;

earth potential of the radio-relay station;

50X1-HUM

~ measuring circuits;
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- measuring instruments used;

-. short description of measurements carried out;

- tables of results obtained.

Final Congciusions

The Certificate should end with final conclusions. These
should state how many radio-relay stations have fulfilled the technical
requirerents. Give factory numbers of the relay stations which have fail-

. "~ ed to come up to the WT standard. Give an assessment of the technical
condition of the radio~relay stations examined, and the state of their
maintenance and operational capabilities under actual operating conditions.
Give recommendations for tche removal of shortcomings and faults which have

come to light,

Signatures of Commissions

. - 50X1-HUM |
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Figure 1 .
KEY: (1) Sz-8 cable; E25 To charging panel; (3) Group III =
Group II = Croup I.
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Figure 2
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Figure

KEY: (1) Cable from mains; (2) Input panel on cabin wall of truck;
3) 220 V mains supply panel,
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Figure 4 )
KEY: é1g HF power meter; (2) Transmitter; (3) Receiver;

}) Half-set of radio relay; (5) 75 ohms,
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: Figure : .
KEY: (1) HF power meter; (2) Transmitter; (3) Receiver;
4) Half-set of radio relay,
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Figure 6 ' _
KEY: (1) Transmitter; (2) Receiver; (3) Half-set of radio relay.
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) Half-set of radio relay; (5) Wide-band oscillator;
6) Narrow-band oscillator; (7) Earphones; (8) W:Lde-band \
oscillator frequency; (9) Narrow-band oscillator frequc{ancy, :

(10) Wavemeter, , ijm 1 i
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Figure 7 , |
KBY: §1§ Dumny aerial, 75 ohms; (2) Trensmitter; (3) Receiv! r; \
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5Y: (1) Trensmitter; (2) Teceiver; (3) Half-set of rad:Lo relay,
4) Wide-band oscillator; (5) Narrow-band oac:Lllator, e ;_

6) Barphones; (7) Wavemeter, “"i
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KEY: (1) To mixer f 2) Wide-band oscillator; (3) Narrow-band
oscillators; ('4) Earphones,
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Figure 10
KEY: 513 Transmitter; (2) Receiver; (3) Half-set of radio relay;

HF oscillator; (5) Thermionic voltmeter,
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Figure 14

KEY: (1\ To 1nput'ha1f-connector of radio relay; (2) HF oscn.lla’cor.
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Figure 12
KY: (1) To LF amplifier; (2) Thermionic voltmeter,
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Figure 13 ) )

KEY: (1) Dummy aerial, 75 omms; (2) Transmitter; (3) Receiver;
4) R-4LO1 Half-sets; (5) Acoustic generator; (6) Thermionie
voltmeter,
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Figure 14
KEY: (1) Acoustic generator; (2) Thermionic voltmeter,
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Figure 4
KEY: (1) Megger; (2) Input panel on cabin wall of trucke
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