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GROUND~BASED DISPLAY UNIT.

Plan position indicator (rig. 87) is intended for determining
azinuth and slant ramnge of aircraft, equipped with onboard equipment

§SBN~-2s and vhich are located in the zcpne ¢f action of beacon, and

their individual identification with radio comsunication.

Por obtaining sarks from aircraft on screer PPI is utilized the
priaciple of active radar, wvhich makes it possitle to remove

illusination from the ground features.

Display unit ccnsists of:

the unit of signals PPI (unit of SI):

unit PPI;
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the unit of high-voltage rectifier (unit it wove);

the unit of rectifier PPI (unit vI).

Punctional diagrams (Pig. 88). The directiocnal azimuth antenna,

rotating at a rate of 100 r/min, consecutively irradijates all

alrcraft, which are located in the zone of action of radio beacon.

Prom the electromagnetic sensor of the column of the drive of
azimuth antenna by the transaitter P~-20D through the omnidirectional
antenna it transaits 180 inquiring signals in cme turn of antenna

(frequeacy of demand 300 Hz).

These signals, folloving through each cf 2° rotation of antenna,

start radjal tise base PPI. Purthermore, on PPI enter the voltages

from the selsyn transsitter BS-2, sechanically connected vith aziruth

antenna. Thege voltages form/shape the signals, proportional to the
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sine and the cosine of the amgle of rotation of azimuth antenna.

The inquiring signals, esmitted by the omnidirectional azimuth
antenna, are received as aircraft receivers., PFrcm all taken signals
is isclated only that, that follows ismediately the azimuth. This
signal it passes through entire on-board circuit and in the form of

response indicator gignal transaits to the earth sS2D or SOD.

Accepted by NPU responrse signals sre decoded and are supplied in
PPI on which they appear brightness marks from aircraft. The angular
position of mark corresponds to the azisuth of aircraft, and distance
fron the center of the screen of NKO [ 998p3 - People's Comaisariat of
Defense] to mark is slant ranges. Por ccavenience in the reading on
screen are created the markers of azimuth (29, 10° and 30°) and of
range (10 and S0 km). Ten-degree markers are fora/shaped froa
reference pulses "36" and are corrected by two-degree

sosentus/ispulse/pulses. Page 105,
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Fig. 87. The cabiuet of the display uait: 1 - the nnit of signals; 2
- upit the PPI: enf is a unit of rectifier N.B.B.V.; & - the unit of
high~voltage rectifier. ‘
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Pig. 88. Punctiomnal diagras of display unit.

Key: (1). Receiving part. (2). Adapter. (emsf) . Circuit of )
isolation/liberation, (4). Transmitter. (5). Reasuring unit of
agisuth and range. (6). Complete versions (7). Simplified version.
{8). disk. {9). Worthern disk. (10). PRovator.

the thirty-degree markers of azimuth are chbtained by the division
ten~degree. Range marks are fora/shaped in the unit of SI from the

tvo-degree mosentuas/impulse/pulses, vhich start scanning/sveep. PPI

has twe scales of the scanninQ/sv;ep: 100 and 400 ka (Pig. 89).

Since the velocity of the rotation of azisuth antenna and
frequency and the frequency of inquiring twc-degree signals are
synchronized, on screen PPI is ohtained staktle picture and the
saxisua fault of measuremsent of azimuth it does not exceed 29,
Perforsing flight with the section of azimuth, aircraft in this case
as "boynced"® on motionless inquiring markers (inguiring signals).
occurs this for the folloving reason. After irradiation by antenna
the aircraft accepts the tvo-degree inquiring signal, wvhich

sisultaneously starts radial scanning FPI, and immediately transmits

response signal. Hovever, since on screen PFI radial scanning is
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repulsed through tvo degrees, then respcnse signal it will come

O

during two degrees of flight to the cne and the same two-degree

3 radial msarker of azimuth, which serves as inquiring signal during the
;‘ flight/span of these two degrees. With the reception of the following
1 inquiring signal the marker immediately jumps tc the following

4 two-degree radial marker of azisuth., Hence it fcllows that at the
initial moment of approach to marker the measuring error of azimuth
is equal to zero, and subsequently torque/mcments abruptly it

increases to tvo degr :es, vhereupon again it decreases to zero, etc.

4 This is explained by Fig. 90. Fcr a decrease in this fault of
seasurement of azimuth are introduced the different delays in

aircraft circuit (39 and in display unit (49). As a result any

P TN o
ST i Y

fietn

seasured azimuth differs from the true not sore than hy 19,

The application/use of a method of active radar and coding make
it possible to raise freedom from interference, since are renmoved
illumination from the ground features and the effect of the lateral

lopes of the radiation pattern of azimuth arntenra.

In display unit for the correct orientaticn of image along
azisuth is utilized the mark from KVP, which is obtained just as mark

from aircraft. In view of the fact that the KVF is placed on the
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azimuths, wmsultiple 109, but markers in display unit are shifted by

e

o4 49, on screen ' - mark from KVP it is arrange/lccated o6m azimuth to
...:,:

ﬁj‘ iess corresponding ten-degree markers.

|

;"’ é

i,

|

|

%{% With the coincidence of the ten~degree marker of the electronic
4‘,‘

3; display scale, on which is established/installed the antemnna KVP,

% with the appropriate ten-degree marker, placed c¢n dial device, is
g\i oriented image KVP with its true position in locality. As a result

the northern direction of the electronic scale corresponds to true

o

e

northern direction.

£

marker from KVP is delayed in the unit of SI to 400-500 uss
(60-80 km) and is visible in the form c¢f line.

e . B .
R R e R O R A T
SRR ATy,

end section.
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Fig. 89, Form of screen the PPI: a) scale 100 km; b) scale 400 km: 1

T

- mark of KVP; 2 - mark of aircraft.
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Unit of the signals of plan position indicator.

[P p—

This unit form/shapes the trigger pulses of radial scanning,

range mark (10 and 50 xm), wide brightness momentum/impulse/pulses

E; and pmomentum/impulse/pulse from KVP, and also it mixes markers and

é{: ! momeptum/impulse/pulses,

Punctional diagyram (Fige. 91) consists of the following channels:
) the fcrmation and d=lays in the two-degree signals, the formation of

the range marks, formation of the expanded videosignals, formation of

the ex,.apnded videogignal of marginal post, formation of azimuth

markerse.
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Fige 90. Curve/graph of error distribution during the measurement of

azimuth,.

Key: (1). Eqgqual d2loeys. (2). Measuring error, deg. (emi). Unejgual

delays. (4). Azimuth d2q, Channel of formation and delay in the

g
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two-degree momentum/impulse/pulses. The two-degree
momentum/impulse/pulses, which come in from the unit of WDA, approacn
the blocking osci}lator, from output/yield of which are supplied to
cathode follower, and then to delay line (47.6 pss). The need for the
introduction of this line is caused by the fact that with the
decoding of inquiring and response signals appears the constant delay
in the circuit of ranuing, i.e., appears constant range error. For
the elimination of this error is realized a delay in the

starting/launching c¢f scanning/sweep on 47.6 uss,

After passayge through line of delay two-degree

momentum/impulse/pulses start the second blocking oscillator, Formed
with blocking oscillator momentum/impulse/pulses are supplied to
cathode follower and then through the coupling P, to the triggering

of scanning/sweep PPI,

Furthermore, from the output/yield of blocking oscillator the
momentum/impulse/pulses enter the channel of the formation of range
marks and into the cascade/stage of the agreement of the channel of
division and foimation of azimuth markers, employed for the
exception/eliminition of the efrect of the fluctuations »of the

tvo-degree and ten-lagrec momentum/impulse/pulses, which can occur a.;
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a result of impulse shaping, and also as a result of am inaccuracy in

their mutual adjustmert,

Channel of the formation of range marks. From the output/yield
of the blocking oscillator of ¢he forming channel the delayed
two-degree momentum/impulse/pulses approach buffer amplifier,
electronic relay and for the starting/launching of shock-excited
oscillator. The optained sinusoidal oscillations whose frequency is
15 kHz and whose amplitude is 60 in dare restricted to diole limiter

and ampiifier-liniter,

From the output/yield ot amplitfier-limiter are removed the
positive pulses with repetition frequency 15 kilz, by which is started
the blocking oscillator, which forms the 10~km of range mark. These
markers approach th: blocking oscillator, which forms the 50-km of

range mark, and to electronic thermal eypansion relay the 10-km of

markers. the 50-km of range marx from blocking oscillator are

supplied to elszctronic thocrmal expansion relay. After expansion 10

and 50 km of range mark mix themselves in mixer with all pulses

formed in the unit ot SI.

oo i

AP DI T R,




——

AT

S R

ST
7

¢

SR e R SRR R L F

ot

T R
BRI R T ..

PR e

et s

ik

o

’,5_;” (£33 z ;‘;‘;‘; T

g g
SERY

e

* RIRRER S

i
SiliNe)

%3. i QE;C,‘#»PM"“W T, ORTERAAL B R

DoC = 76090017

Channel of the formation of the expanded

momentum/impulse/pulses, Pulse widening is necessary for an increase
in the brightness of marks. Depending on the scale of scanning/sweep,
the pulse duration must be the different for obtaining on screen PPI
mark of the necessary brightness. So, on scale 100 km pulse duration

must be 5.5 pss, and on scale 400 km must 19.0 uss.

Momentum/impulse/pulses toom unit Lake approach buffer amplifier

and to electronic thermal expansion relay. The expanded

momentum/impulse/pulses are supplied to mixer. Between the electroric
thermal expansion relay and the mixer is provided the 1. c.

restoration circuit.

channel of the formation of the expapded momentum/impulse/pulse
of KVP., From the unit of the adapter of supervisory ejuipment the

pomentum/inpulse/pulse KVP is supplied to tuffer amplifier, the

electronic relay of delay and electronic thermal expansion relay.

Prom the outpur/yield of the last/latter relay the

momen tum/impulse/pulses of KVP mix themselves in mixer with other

mnomentum/impulse/pulses. Page 108,
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Fig. 91. Functional diagram of the unit of SI. Key: (1). Channel of
the formation of range marks. (2). Buffer amplifier. (enmf).
Electronic relay. (4. Shock-excited oscillator. (5). Diode limiter.
{6} Amplifier~limiter. (7). Blocking oscillator the 10-km of
markers, (8). Elactronic thermal expansion relay the 10-km of
markers. (9). Division 50 kme. (10). Blocking oscillator. (11).
Cathode follower. (12). Delay line on 47.6 puss. (13). Blocking
oscillator, (14). Cathode folliower. (15). Starting/launching of
scaaning/sweep. (16). Cascade/staye of restoration/reduction with
constant component. (17). Channel of formation and delay in the
two-degree signals. (18). Two-degree signal. (19). Videosignal. (20).
Buffer amplifisr. (21). Electronic thermal expansion relav. (22).
Mixer. (23). Channel of the formation of the expanded videosignals.
(24) . Brigyhtness. (25 . Video are extension signal. (26). Buffer
amplifier. (27). The electronic relay of delay. (28). Flec*ronic
thermal expansion relay. (29). Videowmodulation. (30). Channel of the
forma tion of the ecxpanded videosignal of KVP., (31). Ten-degres
signals (32). Buffer amglifier. (33). The electronic relay of
shift/sheare. (34). Buffer amplifier. (35). The electronic relay of
width. (36). Cascide/staye of ayreement, (17). Buffer amplificr,
(38)« Myltivibrator of Juration, (39). Division 309/ {40). Th»
electronic relay of duration 309. (41). Duration of markers 309,
(42) « Shiftr/shear of markers., (43). Limitation. (44). Correccrive

cascade/staqge, (45). Suffer awplifier. (46). The electronic relay of
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duration 109, (47). Channel of the formation of azimuth markers.

(48) . Northern signal. (49). Duration of markers 10°. Page 109.

Channel of the formation of azimuth markers. From the unit of
WDA the reference pulses "36" (ten-degree momentum/impulse/pulses)
are supplied to the huffer amplifier, from output/yield of which they
are passed through the electronic relay of shift/shear to 49 in the
direction of the rotation/revolution of azimuth antenna (for a
decrease in the maximum fault of measurement of azimuth) and are fed
to the following buffer amplifier. The intensive
momentum/impulse/pulses start the electronic relay of width, which
expands nromentum/impulse/pulses to 16 pss. The cbtained wvide
pomentum/impulse/pulses approaci the cascade/staqge of coincidence, to
which are supplied the delayed two-degree momentum/impulse/pulses.,
Shift by u4©° teop-iegree momentum/impulse/pulses of the cascade/stage
of coincidence througyh the buffer amplifier move to division circuit
into three. The obtained nmomentum/impulse/pulses with frequency 20 Hz
and 2mplitude 50 in avproach the electrenic relay of duration. The

duration of thirty-deyree markers can ke regulated.

Ten-deyrece momentum/impul se/pulses from the cascade/stays of the

agreenment througn the puffer amplirier start the electronic relay ot
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tke duration of ten-deyree markers. The duration of these markers can

be regulated. The expanded thirty- and ten-degree markers of azimnth

are supplied to mixer. From the output/yield of mixer all markers

enter PPI.

Schematic diagram (Fig. 92). Channel of fcrmation and delay in
the two-degree momentum/impulse/pulses. The two-degree
momentum/impulse/pulses, which enter from the unit of WDA, are
supplied to the blocking oscillator, assembled on the tube of L,,
(6N1P) and which works in the mode/conditions of self-excitation with
repetition frequency 80 Hz. Two-degree momentum/impulse/pulses
synchronize its frequency. From the output/yield of the winding of
trans former Tpy are removed the momentum/impulse/pulses 300 Hz
frequency, which are supplied to the grid of the cathode follover,
assenbled on the lefr half of the tube of L;a (6N1P). Displacement of
the control electrode of the lert half of the tube of the L;, of
blocking oscillator enters trom divider/denominator Rg,;, Rsa, and %o
the grid of cathode follower - from dividerydenominator Kea, Ress

connected the negyative pole of power supply - 180 in.

With the load or the cathode follovwer Rs4 the

pomentum/inpuise/pulses go to tha delay line in the LZ-1, where they
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are delayed on 47.6 pss, vwhereupon they start the forming blocking
oscillator, assembled on the tube of L;3 (*NYP). Passed through delay
line and formed by blocking ogscillator two-degree

momen tum/impulse/pulses through the cathode follower, assembled on
the right half of the tube of L,, (6N1P), are supplied on cable for
the starting/launching of scanning/sveep. This circuit provides the

starting...aunching of scanning/sweep PPI synchronously with the

rotation/revolution of azimuth antenna.

In the absence of two-degree momentum/impulse/pulsas from the
unit of WDA the trigger circuit of scanning/sweep will wear/operate
with frequency 80 Hz from the first bleccking oscillator (tube of
Lii)« For the monitoring of the momentum/impulse/pulses, which start
scanning/sweep, is provided the seat/socket G,. Resistance Rgq
decreases the effrct of monitoring oscillograph on the work of

Circu it 'y

Channel of the formation of range marks. From the wirding of 2-5
transformer Tp, blocking oscillator on the tube of L;3 two-dayree
somentun/impulse/pulses are supplied through capacitor C, and
resistance P, to the grid of the buffer amplifier, assembled on the

left hali of tube L, (6N1P). The intensive negative pulse starts the
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circuit of the electronic relay, assembled on tube L, (6N1P). The
momen tum/impulse/pulse, developed by the circuit of electronic relay,
must t.ke rectanyular form with abrupt/steep front/leading and
trailing edges, since on scale 400 km the pulse duration of the
circuit of expansion must be 2700 uss, and the time between
consecutive trigger pulses equal to to 3300 uss consequently, for a
period of the restoration/reduction of circuit comes a total of 600
uSS. For achievement of this recovery time into the circuit of the
communication/connection between the ancde of the right half of tube
L, and the grid of *the left half of tuke L, is included the cathode
follower, assempled on the right half of tube L,, who ensures the
rapid recharge »f coupling capacitor C,, improving the
slope/transconductance of trailing edge of pulse. Furthermore, into
anode value electronic relay L, is included tube L3, (double diode
the 6X2P), which decreases the time of the restoration of circuit
because of the limitation of the drop cf the anode voltags in the
beginning and at the end of the momentum/impulse/pulse, caused by

parasitic interelectrode grid capacitances - anode. Pages 110-111,




pOC = 76090017 PAGE 3}0

Fig. 92. Fundamental circuir of the unit of SI.

Key: (1). Circuit. (2). Housing. (emf) Hz. (4). V. (5). Videoes. (6).
Northe (7).« markere (8) marker. (9). Videoes Byn, (10). Videoes of
modes. (11). Starting/launching. (12). Housing. Page 112, The
obtained momentum/impul se/pulses through capacitor Cg start

shock-excited oscillator on tube Ly (6N1P), In circuit of the grid of

this oscillator is included guiding the half of tube L, (6X2P) for

the shunting of positive pulses.

Shock-excited oscillator with duct C,, Cq, L; in the cathode of
tube genecrates the sinusoidal sustained oscillations 15 kiz
frequency., The period of variation of frequency 15 kHz corresponds to
distance 10 km. From the part of the turns of inductance coil L,
through resistance R, Oscillation they are supplied to the
cascade/stage of limitation, made on the left half of tube L, (6X2P).
The negative hali-waves of sine voltage from this cascada/stage start
the cascade/staye of peaking, assembled on tube Lg (6J1P). Because of
the inclusion into the anode circuit of inductance coil Lp, the
cascade/stage ygenerates one pointed momentum/impulse/pulse during the

action of negative half-wavees
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The pointed positive pulses, removed from plate load K4,
through capacitor C4 and the buffer stage, assembled on the left half
of tube Ly, start the blocking oscillatcr, made on the right half of
tube Lg (6N1P). Blocking oscillator form/shapes the 10-km of the
range mark, which from the winding of 2-5 transformer I'p; through
capacitor C,, are supplied to buffer stage on the left half of tube
Ls (6N1P), and then to the cascade/stage of expansion. From
divider/denominator R,3, Rpp throuygh capacitor Cy3 and resistance R,,
the momentunm/inpulse/pulses 6 uss wide approach the buffer stage,
assembled on the left half of tube L, (6N1P). On the right half of
tube L, is assembled the blocking oscillator, which works in the
mode/conditions of division so that it is started by each fifth 10-km
by the moméntum/impulse/pulse, which enters from buffer stage., Fronm
blocking oscillator the momentum/impulse/pulses through the bufter
amplifier, assembled on the right half of tube Lg (6N1P), are

supplied to the cascade/stage of expansion the 5S0-km of markers on

the tube of L;o (6N1P).

Momentum/impulse/pulse from blocking oscillator creates during
the anode resistance Rj3qo the Luffer stage, which is simultaneously

the lcad of cutoff tub-= Lg (6N1P) the cascade/staygye of expansion,
higyh-amplitude momentum/impulse /pulse, whicih starts cascade/stage of

expansion. This cascade/stage 1s assembled accordirg to tha circuit
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of the vaiting multivibrator with the cathode resistance coupling
Ryge In the absence of trigger pulse the right half of tube Ly is
unlocked, since its ¢grid is connected through the high resistance R,;
to source +180 in., The incoming neygative pulse cuts off the right
half of tube Lo, In this case from resistance Rjs is removed the
cutoff voltage and the left half of tube Ly is triggered. The voltage
drop across resistance Rs4a, caused by the discharge current of
capacitor, supports the right half of tube Ly in the closed state and
after completion of tha action of momentum/impulse/pulse until
voltage falls to the potential of the triggering of tube, Only after
this the circuit of the cascade/stage of expansion abruptly returns
to the initial state, Thus on plate load R,o, R4y are obtained the
positive, almost square pulses whose duration depends in essence on
constant time valye C 4, Ry2. The circuit of expansion on the tube of

Lyg works analogously described.

Expanded 10 and the 50-km of range mark through capacitors Cygq

and Cyq are supplied to mixer.

Channel of the formation of the expanded
mopeptum/impulse/pulses. Momentum/impulse/pulses from unit Lake

throujh block capacitor Cg4 approach the inlet cf the buffer

B3y
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amplifier, assembled on the lett half of the tube of L, (6N1P).
Page 113,

In the grid of circuit of buffer stage is included the diode for

shunting of negative pulses. Momentum/impulse/pulses start the
electronic relay, assembled on the tube of Lo (6N1P) whose work is
analogous to the work of the cascade/stage of expansion on tuhe Lg.
The pulse duration, form/shaped by electronic relay, depends on the
selected scale of scanning/svweep and is determined by the time
constant of circuit C,4, Rgy Ol value C,4, Ross Rges Roe = with

respect 5,5 or to 19.0 uss.

During switching *he scales of scanning/sweep wear/operates
relay P,, which by its contacts shunts resistances Regs, Roa, thereby

changing pulse duration.

Prom plate load Ry, the positive pulses through capacitor C,,
approach the inlet of the cascade/stage of mixer., In cornection with

the fact that the signals from aircraft go with different inteorvals
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from each other, on capacitor C,,; there can be different residual
charge, that it would lead to a change in the displacement on the
grid of mixer, i.e., to a change in the brightness of marks. For the
elimination of this phenomenon into channel is introduced the d. c.
restoration circuit on the right half tube of L,y (6X2P). During the
transaission of the expanded momentum/impulse/pulse the accumulated

on capacitor, charge leaks cff through the diode,

Channel of the formation of the expanded momentum/impulse/pulse
of KVP. Momentum/impulse/pulse KVP from unit PU through capacitor C,,
is supplied to the yrid of the closed tuffer stage, assembled on the
right half of the tube of Lo (6N1P), and then to the electronic
relay of delay on the tube of L,; (6N1P). The circuits, assembled on
the indicat2d tubes, are analogous to the circuits, assembled on the
left halt of the tube of L;¢ and the tube of Lpq. Tube Lp, delays

momentun/impulse/pulse KVP on 400-500 pss (60-80 km).

In plate load R4, the electronic relay of pulse delay the KVP
through capacjtor C;y anters in the diagram of the electronic telay
of widta on the tube of L, (6N1P). The negative pulse, obtiired as a
result of dirfarentia*ion of the trailing edge of input pulse, star*s

this electronic velay. Circuit works analogous with the zircuit ol
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the electronic relay of delay. Electronic relay on the tube of L,,
issues momentum/impulse/pulse by duration 41 or 16 uss depending on

the scale of scanning/sweep. During switching the scales of
scanning/sweep wear/operates relay P, and is closed resistance R;gge
Thereby is changed the time constant of circuit Cz;, Ryge, Ry;g. The

obtained momentum/impulse/pulses of XVP enter through capacitor Cjzs

to mixer,

Channel of the formation of azimuth markers. The formed in the
unit of WDA reference pulses "34" (ten-degree markers) throuqh the
knife ccuplingy P, and capacitor C3g5 are supplied to the grid of the
Closed buffer stage, made on the right half of the tube of L,,

(6N1P). Positive pulse openy/discloses tube, and in plate load Ryygy,

vhich is simultaneously the load of cascade/stage on the tuhe of L,;
(6N1P), appears the neyative pulse, which starts the electronic relay
of shift/shear. Cascada/stage on the tube of L,3 is maie according to
the circuit of the waiting multivibrator with common/gerieral/total

cathode res.stance, His work is described earlier.

The rlectronic relay of shift/shear develops the square pulse
(5-10 pss), which corresponds to shift/shear 3-69, Prom plate load

Rygy the &lecrrouic relay of the shift/shear through capacitor Cj,

WRETETITE
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the momentum/impulse/pulses are supplied to the grid of the buffer

stage, assembled on the left half of the tube of Ly, (6N1P), and then

to the circuit of the electronic relay of width on the tube of L,,
(6N1P). Capacitor Cs3g and resistance Ry,q differentiate the delayed
tan-degree momentum/impulse/pulse. The delay time in the

momen tum/impulse/pulse, i,e., the shifit/shear of markers, is realized
by potential changing on the yrid closed tube of L,y by potentiometer
Ryy3 whose spline is derived on the front/leading panel of unit with

inscription the "shift/shear of markers",

Page 114,

Tube L,4 is started by the trailing edge of the differentiated
somentum/inmpulse/pulse. From load Ryp,3 cascade/stage is removed the
monen tum/irpulse/pulse by duration of approximately 1.66 uss (19),
that ensures the normal operation of the cascade/stage of coincidence
during the possible fluctuations of noth incoming
aopentum/impulse/pulses, To the cascade/stayge of ayreemen. on the
tube of L,g (6X2P) are supplied th2 wide, delayed to 6.6 uss
ten-degree momentum/impulse/pulses from load Ryp3z and the delayed on
47.6 pss two-degree momentum/impulse/pulses from the winding of 2-5

transformer Tpee The incoming momentum/impulse/pulses are summarized
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during resistance R;,;. Both momentum/impulse/pulses can be
controlled with the aid of oscillograph. the connectel in seat/socket

Gy on front/leading panel unit, The left half of the tube of L,g is
closed by the positive voltage, removed from potentiometer Ry, ¢ Whose

spline is derived on front/leadiny panel with inscription

*limitation",

The potential of the cathode of the left half of the tube of L,g

is selected so that the tube is opened only if the total pulse
amplitude exceeds voltage on cathode, i.e., there is the agreement of
toth momentum/impylse/pulses, Limitaticn level is checked with the

aid of the oscillograph, connected in seat/socket Gge

From load R,,¢ cascade/stage of agreement are removed th=
ten-degree momentum/impulse/pulses, which coincide in time with
tvo-deyree, that synchronize the work of entire display unit. These
somentun/inpulse/pulses, srifted on 6,6 puss (4%, are supplind
through capacitor C,, to the buffer stagye, made on the lef+ half of
the tube of L,q (6N1P) and which is the waiting multivibrator vith
the grounded cathod~, Cascade/stayje works in the mode/coniitions ot

division into three.
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Prom load R;3¢ multivibrator are removed the positiva square
pulses whose duration it is possible to chanye within limits 30-50
pss (20-30°) by potenticmeter R;.l with label the "division of
markers 309", Pulse durations it is possible to check during

seat/socket G, the "monitoring - divisiocn is 300w,

The phase of thirty-degree monzntum/impulse/pulse is determined
by the phage of northern momentum/impulse/pulse. For this purpose in
the circuit of the unit of SI is utilized the corrective
cascadesstaye, assembled on the right half cf the tube of Lag (6N1P).
Cascade/stage is closed by the negative displacement, supplied from
divider/denominator R, 43, Ryes through resistance Ry4se. The load of
cascade/stay2 is the resistance Ry 34, common/general/total for the
right halves of tubes L,g and ot Lpy. The formed in unit WDA positive
northern momentum/impul se/pulse through capacitor C4» is supplied to
the grid of the closca corrective cascade/stages On the plate lcad of
cascade/staje appears the negative pulse, which through capacitor Ces
is supplieca to the gridl of the left half of the tube of L,, and cuts
off it, kowever, since the ten-deygree momentumyimpulse/pul ses, which
start this tube, are shifted on 6.6 uss relative to northern

momen tun/impulse/pulse, then after the closing of tube by northern

e 3 g
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momentum/impulse/pulse the following ten-degree
momentum/impulse/pulse it comes through 6.6 uss. From this
momentum/impulse/pulse hegins the process of division into three. As
a result the thirty-degree markers of azimuth begin always from zero

{(northern) direction.

Positive pulses from the load of the multivibrator through
capacitor C,g are supplied to the qrid cf the buffer amplifier,
assembled on the left half of the tube of L,s (6N1P). The obtained on
load R;s, momentum/impulse/pulse starts the electronic relay, which
form/shapes positive syuare pulses by duration 2700 uss, also, with
fregquency 20 Hz, which correspond to thirty-deqree markers.
Momentum/impulse/pulse by dyration 2700 pss is intended for the
illumination of thirty-degree azimuth markers. From the load of
electronic relay the positive pulses throuygh capacitor C,. approach

mixer. Paye 115,
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Pige 93. Unit of SI: 1 potentiometer of the brightness control of the

marker of KVP; 2 - the potentiometer of brightness control the 50-km

of wmarkers; emf - the potentiometer of brightness control the 10-km

markers; 4 - hours; 5 - the potentiometer of the brightness control

of thirty-degree markers; 6 = the éotentiometer of the brightness

centrol of ten-deyree markers; 7 - the adjustment knob of the
brightness video markers; 8 -~ the potentiometer of division the 50-knm
of markers; 9 - the potentiometer of the division thirty-degree
wmarkers; 10, 11, 12, 13, 14 - monitoring jacks; 15 = the
potentiometer of the adjustment of the duration of thirty-degree
markers; 16 - the potentiometer of the adjustment of the duration of
ten~degree markers; 17 - the potentiometer of the adjustment of the
shift/shear of markers., The ten-degree azimuth markers, obtained
during resistance R;,5, are passed through the cascade/stages, made
on the left half of the tube of L, (6N1P) and the tube of L,
(6N1P), and throujn capacitor Cs, from part of load Rye; they are
supplied to mixer, In circuits is provided the possibility of the
manual adjustment of the duration of ten-degree and thirty-deqree
parkers., The splines of potentiometers are derived on the
front/leading panel or unit with labels the "“duration of markers 100"

and the "duyration of markers 300n,

All momentum/impulse/pulses, formed in the unit of SI, mix
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themaselves and on cable are supplied to unit PPI for modulation of

the electron beam of tube.

Mixer is made on the tubes of Lyg, Ljgs Lyy (6NIP) according to

the circuit of the cathode followers, interconnected. By changing
displacement on the yrid of each cathode follower, it is possible to
regulate the amplitude of the corr2gponding mcmentums/inpulse/pulse.
The knob/sticks of the potentiometers, which ccecntrol the displacement
of tubeg, are derivad on the front/leading panel of unit. For the
monitorinyg of ths mixed momentum/impulse/pulses on the front/leading

panel of unit derived monitoring jack Gs.

Constructions, Unit (Fig., 93) is assembled on right-angled
chassis/landing gear. From behind unit is a knife coupling for the
connection of power supply and alignment pins. The mounting of unit

is made in the basenent of chassis/landing gear.

on front/lealinj panel are established/installed the hours, and
on it are derived the splines of the potentiometers of the brightness
control of the main 1ppulses of unit, shift/shear of markers,

duraticn of ten- and thirty-deyrec markers, division of thirty-leyree
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markers, division the 50-km of markers. Brightpness froa markers from

aircraft and KVP is regulated by separatesindividual knob/stick.

Purthermore, on front/leading panel are derived the monitoring jacks,

which make it possible to check the work of unit on oscillograph.

Display unit of circular scane.

Plan position indicator is intended for obtaining on the
cathcde~ray tube face of marks from the aircraft, equippai with
onboard equipment, and the determination of slant range and azimuth

of aircraft. Page 116,
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Fig. 94. Functional diagram of unit PPI.

Key: (1). Trigger pulse. (2). Channels of the formation of horizontal
and vertical component scanning/sweep. (enf). Sawtooth generator.

(4) . Input push-pull amplifier. (5). Output push-pull amplifier. (6).

Buffer amplifier. (7). Multivibrator of duration. (8). Paraphase

amplifier. (9). Common/general/total diode of sawtooth generator.

(10) . Sweep amplitude. (11). Fixing cascade/stage. (12). Deflection
coil. (13). Fixing spool. (14). Inverter cascade/stage. (15).
Cagcade/stage of illymination. (16). Sawtooth generator. (17} « Input

of push-pull amplifier. (18). Centering. (19). Pixing cascade/stages.

(20) . Zero-setting on vertical line. (21). Channel of the formation
of the square pulses illumination. (22). Transfcraer of vertical
comprising. (23). Cathode follower. (24). Phase discriminator. (295).
Output cathode follower. (26). videosignals and markers. (27).
Amplitude of swesp voltage. (28). Sine wave oscillator. (29).

fransformer of carrier frequeucy. (30). Indicator instrument, (31).

: 5 e % 5 < 2 WLV

Cascade/stage of clampinge (32). Circuit of brig’ "ness. (33) .

Ty
o o

g Brightness. (34). Transformer horizontal component. (35). Cathode

follower. (36). Phase discriminator. (37). Cutput cathode follower.

3 (38) . Zero-settiny on norizontal. (39). Scheme of control of

cathode-ray tube. (40). 1 focus 5-th cascade/stage, (41). Focus. Pagyge

117,
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Functional diagram (Fig. 94) consists of the channels cf the
formation of the horizontal comprising scanning/sweep, formation
vertical component scanning/sweep, formaticn of the square pulses of

illumination and scheme of cocntrol of cathode-ray tube.

Channel of the formation horizontal component scananing/sweep.
Trigger pulse from the unit of SI is supplied to the buffer stage,
vwith the aid of which is started the multivibrator of duration.

Momen tum/impulse/pulse from multivibrator approaches the paraphase

amplifier, from loads of which are removed two identical square
pulses of opposite polarity. Square pulses start sawtooth gencrators,
vhereupon the amplitudes of sawtooth pulses change according to the
law of sine and cosine of the angle of rotation of antsnna. For
obtaining the voltayes of development/scanning, proportional to the
sine and the cosine of the angle of rotation of antenna in channel is
applied the circuit, which consists of sine wave oscillator,

transformers, phase discriminators and cathode followers,

4

Sine wave os2illator creates continucus oscillations 1500 Hz

frequency and it supplies the excitation winding of the noncontact
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selsyn of BS-2, and also the primary winding of the transformer of

carrier freguency.

From the output windings of selsyn are removed two voltages. one
is proportional to the sine of the angle of rotation of azimuth
antenna - horizontal component scanning/sweep, another - %o the

cosine of the angle of rotation of azimuth antenna - vertical

component scanning/sweet.

The voltage of horizontal (sine) comprising scanning/sveep
enters from selsyn to the transformer horizontal component
scanning/sweep, and theua to the cathode follower, which divides the
circuits of phase discriminator and selsyn. Besides the voltage
horizontal component scanning/sweep, to phase discriminator frowm the

transformer of carrier frequency is supplied the voltage 1500 Hz

frequency.

: From the output/yield of phase envelope detector of voltage,
proportional to the cosine of the angle of rotation of azimuth
antenna, approaches cathode follower and frem it to sawtooth

3 generator., The obtained in pulse generator of vcltage are amplified
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by input amplifier, and then output push-pull amplifier. The load of
push~pull amplifier is the deflection coil. After this amplifier in
channel are provided the cascade/stages for fixation of the initial

level of the momentum/impulse/pulses of saw-tooth voltage.

The channel of the formation vertical component scanning/sveep

is analogous to the channel of the formation horizontal component

scanning/sweep,

Channel of the formation of the square pulses of illumination.
The formed by multivibrator square pulses start the inverter
cascade/staje, which in turn, by negative square pulse cuts off the
cascade/stage of illumination. At the cutputyyield of the
cascade/stage of illumination is formed the negative square pulse,
vhich depending on the scale of scanning/sweep has differant
duration. This momentum/impulse/pulse is supplied to the cathnde
circuit of cathode-ray tube, brightening scanning/swecep during
direct/straignt course of ray. For fixation of the initial level of

negative pulses in channel are provided the fixing cazcade/s “yg2s.

Scheme of con%*rol by cathode-ray tube consists of the circuit of

!Ww bk s
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preliminary centering, circuit of brightness control with the

cascade/stage of clamping scanning/sweep and fixing cascade/stage.

Schematic diagram (Fige. 95). Channel of the formation horizontal
component scanning/sweep. The formed in the unit of SI trigger pulse
through knife switch P, and capacitor C; is supplied to the grid of

closed with negativ2 voltage from divider/denominator Ry, Ry the

buffer stage, assemblel on the left half of tube L, (6N1P). Pages

118-119.
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FPig. 95. Schematic diagram of the block PPI.

Key: (1). Circuit. (2). housing. (enmf) Hz. (4) in. (5). video
complete. (6). Videoes simplified. (7). Scale. Key cont. for Page
119, (1) . Vert. (2). Horiz. (emf). Vert. (4). Horizon/level. (5).
Telephone. (6). Telephone. (7). Throat microphore. (8). Throat
microphone. (9). Selsyn. (10). Housinge. (11). Page 120.

Momen tum/impulse/pulse from buffer stage starts the waiting

multivibrator, made on tube L, (6N1P) according to circuit with the
grounded cathodes and negative displacement on grid of one of the

tubes, Multivibrator develcps square pulses by duration 6§70 uss or

2700 uss depending on the scale of scanning/sweep (100 or 400 knm).

buring the absence of trigger pulses the right half of tube L,
is closed by negative displacement from voltage divider Rg, Rgs Rog,

and the left half is opened, since its grid throughk the high

resistance Rg, R4 OL Rge iS connected to socurce +250 in.

In the circuit of multivibdrdator is included cathode followelr on
the tube of L,g (6N1P) for a decrcase in the recovery time of
multivibrator, which is determinred by the time constant of circuit C;

- grid resistance - cathode of the tube of Lpg and must not exceed
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250 psse. With the aid of switch B, (" scale 100 ¥m - 400 km") and
relay P, is realized switching the pulse duration of multivibrator.
In this case to resistince Rg (" scale®) is connected resistance R,

or Rggqe

From load Rg multivibrator positive square pulses enter through
c.pacitor C, to the paraphase amplifier, assembled on the right half
of tube L,, and through circuit Cg~Rg to the amplifier, made on the
left half of the tube of the L,o of the channel (6N§1P) of the
formation of the square pulses of illumination. From loads Fyy, Ry,
paraphase amplifier are removed the negative square pulses of
ident ical amplitude and are supplied tc tube Lz (6X2P), which is
common/general/total in the oscillator circuit of the saw-tooth
voltage of the channel of horizontal and vertical component

scanning/sveepe.

Sawtooth generator must develop the linearly changing stress,
modulated in amplituie according to the law of sine or cosine of the

angle of rctation of azimuth antenna.

Tha oscillator, assembled on the tube of L,¢ (6N1P) accoriing to
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the circuit of parallel feed, supplies by sine voltage 1500 iz

frequency the excitation winding of the noncontact selsyn of BS-2 and

the primary winding of the transformer of the carrier frequency Tp,.
The oscillator frequency it determines the duct, which consists of
the ihductance of the excitation winding of selsyn, the primery
winding of transformer Tp, and of capacitor Cz,. For maintaining
generation in circuit is applied the positive feedback through the
left half of the tube of L;g. From plate load Ree and Rgs the right
half cf the tube of L,o the sine voltage through capacitor Cj;o is

supplied to the grii of the left half of the tuka of L;g.

The weak negative communication/connection through the cathode
resistance Rgy imprcves the form of the generatable sine voltage,
Resistance Rgg r2julates the stress level of development/scanning on
herizcntal and vertical lines. The spline of this resistance is
derived on the front/leading panel of unit. Prcm plate load Ry, the
sine voltage through capacitor Cpe approaches the grid of the right

half of the tube of L qe

From output winlings g and i of selsyn out of phase by 120°

alternatinyg voltages are supplied to the pramary winding of 5-3

transformers tpy (horizontal component *ae scanning voltaqge).
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From the third output winding f of selsyn the voltays approaches
the primary winding of 3-4 transformers Tp, (vertical component the

scanning voltage). Another end/lead of the winding of selsyn 4 is

7]

connected to the midpoint of 4 transformers Tpae. This start of
vindings makes it possible to obtain shift/shear on 90° voltages,
suppliea to transiormer, From the secondary windings of transformers
are removed the voltages, also out of phase to 90°, proportional: one
to sine of the angle of rotation of antenna (horizontal component
scanning/sveep), another to the cosine of the angle of rotation of

antenna (vertica. component scanning/sweep). The obtained voltages

through capacitors Cy, and'cj e are supplied to the grids of the

closed cathode followers, collected on the tube of L, (6N1P).

End of section.
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Pig. 96. Failure diagram of phase discriminator.
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Cathode followers are intended for the decoupling of the
circuits of phase discrimipator and selsyn. By a changs in the
displacement on the grids of cathode followers with the aid of
potentiometers Rgq, (" zero-setting, horizon/level. ") and Rpe ("
zero-setting, vert.") in the absence of the voltage of signal, is
establish/installed the central position of spot on cathode-ray tube

face.

The channels of the formation of the horizontal and vertical

conponents of scanning/sweep are identical (tube of Lo and Ly, -
6N1P) ; therefore let us examine the diagram of the channel of the

formation only of horizontal component scanning/sweep.

rFrom load Rgg cathode follower the voltage of the signal
horizontal component scanning/sweep is supplied to the diagram of the
phase discriminator, executed on the tube of L,y by the diagram of
the swvitched detector. The scanniny voltage is supplied to the anode
of the right half of the tube of L,; and to the cathode of the left

half of the tube of Lp;. To the grids of tubes, enters the voltage of

carrier frequency from windings 7-8 and 9-10 transformers Tp,;.
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The work of the diagram of phase discriminator is explained by
Pige. 96. Before torque/moment t;, is opened the left half of the tube
of L,, (see Fig., 95). Condenser/capacitor C,o up to torque/moment t;
is completely discharged. From torque/moment ty, this tube is opened
only at the torque/moments of the agreement of the positive half-wave
of the voltage of carrier frequency with the negative half-wave of
the voltage horizontal component scanhing/sweep. Condensar/capacitor
Ceo for each negative half-wvave of voltage will be recharged of up to
negative amplitude value on the circuit: the left half of the tube of
Ly to be recharged friction Rgg, Rg3ys Rgzs Rge are
condenser/capacitor C4q -~ the anode of the left half of the tube of

Laye.

Up to point in time t, (see Fig. 96) condenser/capazitor Cuq

(see Fige 95) it will be loaded to the maximum value of the signal

horizontal component scanning/sweep, potential on the anode of the

left halft of the tube of L,, will become more negative than on

A
3
B
L
N
3
"
E;
s

cathode, and tube will be shut. But at this time will he discovered

the right half of the tube of L,,, since potential on its cathode

will be more negative than on the anode, because of charga of

Eact o ade oo

i

: capacitor C4ge
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For time t,-t; (cm., Fig. 96) the right half of tube is opened
at the torque/moments of the agreement of the positive half-waves of
the voltage of carrier frequency with the negative half-waves of the
voltage horizontal component scanniny/sweep. Up to point in time t,,
condenser/capacitor C4g will discharge itself. Beginning from
torque/moment t3 the right half of the tube of L,, is opened at the
torque/moments of the agreement of the positive half-wvaves of the
voltage of carrier frequency with the positive half-waves of the
voltage horizontal component scanniny/sweep. Condenser/capacitor C,y
up to point in time t, will be loaded to the maximuym positive value.
Prom this time the potential of the anode of the right half of the
tube of Ly will become negative with respect to cathode and tube it
will be shut, but the left half of the tube of L, will be

discovered.

Page 122.

For time t,-ts, the leit half of the tube of L,y is opened at
the torque/momants of the agreement positive the half-wave of the
voltage of carrier frequency with the positive half-waves of the
voltage horizontal component scanning/sweep., Capacitor C,.q is
discharged. At torque/moment tg, the voltage across capacitor

approaches zero ana antiie process begins to be repeated. Thus from
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capacitor C,o is remove/taken voltage whose frequency is 1.66 Hz

vhose amplitude is proportional to the sine of the angle of rotation

of azimuth antenna. Displacement on the grids of the tube of L,; (see

-

Pig. 95) - automatic, cell/elements - C35s Ryp3 and Ciyq, Rypqe

The obtained sine voltage is filtered by circuit Rge, C42 and

approaches the grid of the cathode follower, asseambled on the right
half of the tube of L,3 (6N1P). From load Reg this repeater the
voltage horizontal component scanning/sweep is supplied to the
generator of the L;; (6X2P) of saw-tooth voltage. This voltage is
switched by switch B (" the checking of the voltages of
development/scanning is vertik. -~ Gorizont. "), who is derived on
front/leading panel PPI. Sawtooth generator is the push-pull diode
fixatives of level with tubes Ly, L,;;, connected by bridge circuit.
The tube L3 is common/general/total for the channel of horizontal and
vertical components scanning/sweep. Dependiny on the scale of

scanning/svweep with the aid of relay P, into one of the diagonals of

bridqe' is included the circuit: Cq4=Cy4~Raq OF Cre=R=30-

Oon the anvdes of the left halves of tubes Ly and of L4y through
tesistance R, given positive voltage from source ¢180 in, while on

the cathodes of the right halves of these tubes through friction R,,
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gative voltage from source is 180 in. Therefore so on the absence

\

Coming kn to the anodes of the left halves of tubes Ly and of
Ly, negative %quare pulses and the positive square pulses on the
cathodes of tl% right halves of tubes L3 and of L,;y; close them.
Capacitors C,.\%nd Cy6 OrF Cy7 charge themselves by the voltage
horizontal compééent scanning/sweep, removed from friction Rgaa. At
the termination of the action of the square pulses of “ube, they are
open/disclosed, capacztors Cys and Cyq or Cyy rapidly are discharged

through the left or right halves of tubes Ly and of L,y and the small

friction Rjq, R3p dep2nding on the polarity of sawtooth pulse.

Prom the cathodes of tubes L;,, the sawtooth pulses are supplied
to the grid of the input push-pull amplifier, asseambled on the left
half of the tube of Ly, (6N1P). The doubled potentiometer Reqo Whose
spline is derived on front/leading panel, serves for the 2qualization

of the voltages of the horizontal and vertical components of
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scanning/sveep. The doubled potentiometer Ry whose spline is derived

on front/leading panel, changes the time comstant of the circuit of

charge, i.e., it changes the amplitudes of the horizontal and

vertical components of scanning/sweep.

Push-pull paraphase amplifier is assembled on the tube of Ly, by
diagram with cathode coupling, Sawtooth pulses are amplified by the

left half of the tube of L,, and from its plate load R3q through

capacitor C,3; and friction R4, are supplied to the grid of the output
tube of L,y (6P1P). The removed from the cathode load Reyge Rgs
sawtooth pulses are amplified by the right half of the tube of L,,
and from load R3¢ through capacitor C,, and friction R4s approach the
grid of another output tubhe of Lyg (6P1P). The

momen tum/impulse/pulses, removed from loads Rys and Rzg, are located

in antiphase,

Page 123.

In order that the center of the rotation of scanning/sweep would
coincide with the geometric center of screen PPI indepenient of the

scale of scanning/swecp, is necessary the coincidenca of the initial

i taain by S £ e v k" [N - 3
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level of saw-tooth voltage with the level of direct-curreat voltage.

Por this purpose, in channel are included the fixing cascade/stages

on the tubes of Ly3 and Ly, (6N1P), Cascadesstage L;3 is two

series-connected triodes. Left triode is intended for fixation of

level with the positive polarity of sawtooth pulses, and right is

intended with negative,

Sawtooth pulses from friction Rye will be feed/conducted to the
junction of the anode of the right triode and cathode of left triode,
and then to the grid of output amplifier., From the cathode load Ry,
the cascade/stage of the illumination, asseambled on the right half of
the tube of L;, (6N¥1P), the negative square pulses through capacitor

Ca4 enter the grids of the tube of L,;3 cut off it. As a result of

this, the sawtooth pulses are supplied to the grid of amplifier on

the tube of L,

Prom the beginniny of each period of scanning/svweep, negative

square pulse disconnects the grid of the tube of L,¢ and potential on

it begins to change in accordance with the entered saw-tooth voltage.

During the action of sawtooth pulses, capacitor C,, charges
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itself or is discharged depending on the polarity of the sawtooth
pulse through the high friction, determined by escapes and the
remanent/residual conductivities of the tube of L;3. At the
termination of the action of sawtooth pulse, the triodes of the
fixing cascade/stage trigger themselves and capacitor C,, rapidly it
is discharged to the value, determined by bias voltage on the grid of

the tube of L.

For a picture centerinyg on horizontal, serves potentiometer Rgq

whose spline is derived on the front/leading panel of black.

Coming in on the grids of tubes L;g and of Lyq the sawtooth

pulses of voltage are converted by them into the sawtooth pulses of
current. As the plate load of these tubes serve deflection coils L,
horizontal componant scanning/sweep. Through the aidpoint of these
coils, is supplied power supply ¢250 v to the anodes of tubes L,g and

of Lyg. Friction R4, and Rys suppress the possible parasiies.

Channel of the formation of the square pulses of illuminatiou,

The formed by the multivibrator of duration square pulses are

supplied to the grid of the inverter, executed on the left half of
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the tube of L;, by amplifier circuit during friction. The entering
positive square pulse triggers tube, and on its plate load R33 is
formed the negative square pulse, which past capacitor C,, it passes
to the grid of the cathode follower, assembled on the right half of
the tube of Lyjg. From the output resistance of the cascade/stage of
illumination, negative square pulses approach th> cathode of
cathode~ray tube for the illumination of the foreward stroke of
scanning/sveep and to the fixing cascade/stages on tubes Lg, Ly and

Lyss Ljs for their disconnection for a period of the foraward stroke

of scanning/sveep.

Scheme of control of cathode-ray tube. For the beam control of
this tube of L,, (31LM28) are utilized the deflection system, which
focuses coil L,, the magnet of the preliminary centering M,, the
circuit of the brightness control of image, the cascade/stage of
focusing, executed on the tube of L,4 (6N1P), and the cascade/stage

of clamping, assembled on the right half of the tube of Ly, (6X2P).

The focusing of ray/beam is realized by changing the current
through coil L,, which is included in the cathode circuit of the tube

of L,g. Cathode current is regulated by potentiometer Rgqy, which

changes displacement, Potentiometer Rg3; changes bias voltage on the
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control electrode of tube, i.e., it changes the intensity of the glow
of tube. The cascade/stage, executed on the right half of the tube of
Lize is intended for maintaining the initial level of bias on the

control electrode of cathode-ray tube.
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Pige. 97. Block the PPI: | - dial device, 2 - screen PPI; 3 -
[illegible] sight; 4 - the potentioﬁeter of centering on vertical; 5
- the potentiometer of centefing on horizontal; 6 - the tusbler of
switching scales; 7 - the kng/stick of dial device; 8 - the
adjustment knob of hrightngﬁs; 9 - the function selector; 10 - the
seat/socket of the switching on of the tube of the illumination of
operator's table; 11 - the block of connection operator's fittings;

12 - knob/stick for the extraction of block from the strut of

cabinet; 13 - the knob of checking zero of sweep voltages; 14 -~ the
switch of the checking of the vecltagés of development/scanning; 15 -
the backstops of operatcer®s table; 16. measuring meter; 17 - the dial
light of measuring meter; 18 - the potentiometer of zero-setting
horizontal component sweep; 19 - the potentiometer of zero-setting
vertical coaponent scanning/sweep; 20 - the potentiometer of the
setting up of the amplitude of sveep voltage; 21 - monitoring jacks;
22 - the trip of operator's table; 23 - the knob/stick of setting up
loudness of telephones; 24 - the switch of the operating mode of
connected VHF- radio station; 25 - the knobystick of the focusing of
image; 26 - light filter; 27 - the knob/stick of the setting 'p of
svweep amplitude; 28 - the potentiovmeter of the equalization of sweep

voltage.
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constructions. Block PPI {Fig. 97) is structurally executed in
the form of volumetric corner chassisy/landing gear with inclined and

vertical front/leading panels.

Inclined panel has: dial device 1 with the plotted/applied on it
azimuth grid through 309, which consists of the azimuth 3isk, rotated
with the aid of the knob/stick of dial sight 3, and motionless screen
2, potentiometers Rs; and Rgqy ("centering ~n vertical line and
horizontal"), toggle switch 6 switching scales (100 km ~ 400 km),
potentiometer Rg3y brightness control, switch the "selection of
videosignals", seat/socket for the start of the dial light of the
stand of operator, potentiometer Rg3 the vclume control of
telephones, keyyvrench By the radio stat..on of RSIU~4 ("
transwmission~reception/procedure-transmission"), potentiometer Rg,
the focusing of image potentiometer Rgq the amplitude control of
scanning/sveep and potentiometer R60 the administration of

scanning/svaep.

On the vertical panel of block, are established/installed block

Gy for a connection the tittings of operator, knob/stick for the
extraction of block from the strut of cabinet, knob KN, "checking

zero" of the voltaqges of deveclopment/scanning, switch B, the checking
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of the voltages of development/scanning with measuring mater and dial

light of his, potentiometers R,q, Rg2 zero-setting of the horizontal
and vertical components of sweep, potentiometer Rgo the ®"Aplituda of
sveep voltage", the ponitoring jacks of testing the voltage of the

vertical and horizontal components of scanning/sweep, the backstops

and the trips of the attachment of operator's stand.

The electrical mounting of block is executed in the lower part

of the chassis/landing gear. Frcm the back are established/installed

knife couplings for the connection of the feeding voltiages and supply

of the necessarymomentum/impulse/pulses, and also alignment pins.



poc = 76100017 PAGE ‘966

Pig. 98. Schematic diagram of the block VI.

Key: (7). [illegible]
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Pover units of display unit.

Display unit is supplied from the unit VI, which issues the
stabilized positive DC voltage +250 in (current 180 mA) and the
stabilized negative DC voltage 180 in (current 150 mA) and unit wvove,
salient the stabilized DC voltage +180 in (current 280 mA) and high

voltage ¢5 kV (current 1 md).

Schematic diagram of the block VI (Fig. 98). Upon the switching
oh of toggle switch By (" the ircandescence of the tubes of
indicator") alternating current by voltage 280 v and by frequency 400
Hz through the coupling P, (terminal 2, 3), the contacts of toggle
switch By, the safety device/fuse Pr,, shunted bty friction Ryq and by
the neou tube of NL,, coupling P, (terminal 4, 5) it is supplied to
the filament transformers of the units of display unit. Upon the
switching on of toggle switch k4 (" the anode voltage of indicator")
alternating voltage is supplied to the anode-filament transformer Tp,

rectifier - 180 in.
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At the output/yield of rectifier - 180 in is included the
winding of monitoring relay P, whése contacts switch on current by
voltage 208 v and by frequency 400 Hz on the primary windings of
transformer Tp, unit VI and transformer Tp; unit it wove, on which
vere assembled rectifiers +250 v even +180 in. During the appearance
of a voltage +180 in, is included monitoring relay P;. Through the
contacts of this relay, the alternating voltage 208 in approaches the

primary winding of transformer Tp, rectifier +5 kV of unjt it wvove,

Direct/constant voltage +250 in is remove/taken from the

selenium rectifier D,, assembled by bridge circuit. Voltage is

stabilized by the electronic reqgulator which is executed on tubes L.,
L, (6N135), Ly (6Ju4). The tubes L, and L, are controlling, hut tube

Ly - amplifier.
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Fig. 99. Unit VI.
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Pig. 100. Schematic diagram of the block it wove.

Key: (1) . Address. (2). Housing. (3) Hz. (4) mA.

g =
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The output voltage of rectifier is reqgulated by potentiometer
Rye, which changes direct/constant voltage on the control electrode
of amplifier tube. By potentiometer R;g is establish/installed the

optimum stabilization factor.

Stabilized voltage +250 in is supplied to the contacts of the
switch of the measuring instrument of IP, and through the safety
device/fuse Pry, shunted with friction Re3 with the neon tube of NL,,

the terminal of 9 couplings P, for the power supply of the circuits

of the units of display unit.

Selenium rectifier D, is assembled by bridge circuit,
Unidirectional voltage - 180 v from capacitor C, is supplied to
electronic stabilizer where the tubes L,, Lg (6F35) - controlling, L,
(6J4) - is amplifier and L, (SG-2S) - supporting/referencne

stabilitron tube in the cathode of amplifier tubee. For the power

supply of the shielding circuits of control tubes, is assembled

separate/individual rectifier D3 by bridge circuit. Its output

voltage is smoothed by filter Ce¢, Ra4s, Css Potentiometer R, serves
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for the adjustment of output voltage.
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By potentiometer Ry, is requlated stabilization factor. From the
output/yield of rectifier, the voltage - 180 v through the safety
device/fuse Pr3 in parallel to which are included friction R, and

neon tube NL,;, will be feed/conducted to the grid circuits of display

unit,

The construction of unit VI. unit (Pig. 99) is mounted on
rectangular chassis/landing gear with front/leading panel. Large

parts and tubes are placed above, fine farts and electrical mounting
- in the basement of chassis/landing gear, Input and output voltages

are supplied through the coupling P, knife type.

On front panel are derived toggle switch By (knob/stick 1) the
switchings on of the incandescence of tubes PPI, tube LN, 2
illumination of tne scale of control voltmeter, control voltmeter 3,
toggle switch B, (knob/stick 4) the svitching on of the anode voltage
PPI, safety device/fuses 6 (Pry, Prp, Prz, Pry) in feed circuits,
neon tubes 5 (NL,, NL,, NL3, NL,), that fix blowing, toggle svitch B,
7 switching control voltmeter, toggle switch B, 8 cwitching on of the
illumination of instrument and plug/silencer of the potentiometers of

the adjustment of output voltages +250 v even =180 in. Unit is

] inserted into cabinet PPI and is fastened with the captive
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screw/propellers.

Schematic diagram of the block it wove (Pig. 100). From the
selenium rectifiers D,, D,, assembled by bhridge circuits, is
remove/taken direct/constant voltage +180 in. Unidirectional voltage
is supplied to the electronic regulator in which the tubes L,, L,
(6N*3S) -~ controlling, L3 (6J4) - is amplifier, L, (SG-4S), Lg
{SG~3S) -~ stabilitron tubes. From the output/yield of electronic
regulator, the voltage +180 in is supplied to instrument IP, and
through the safety device/fuse, shunted with the neon tube of NLj by
friction R;,, to the terminal of 5 couplings P, for the power supply

of the anole arnd shielding circuits of unit PPI.

By potentiometer R;s within low limits is regulated the output

voltaye of rectifier.

The high-voltage rectifier, assemhled on rectifiers Dy, D,,
serves for obtaining voltage +5 kv for the power supply of the first
accelerator of cathoue-ray tube unidirectional voltage it is filtered

by circuit Cyg=Cy1=R23-Ci2e.
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From the output/yield of rectifier, the voltage +5 kv is
supplied to output high-voltage coupling P, and through the

divider/denominator during friction R,g, Raes Rpy tO instrument IP,.
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Fig. 102, Cabinet of the supervisory equipwent: 1 - unit ANC; 2 - the
unit of the inspection of the setting up of azimuth; 4 - adapter; 5,
7 - the units of the rectifiers of supervisory equipment; 6 - the
unit of the feed of ANC; 8 ~ the unit of the inspection of frequency;
9 - the generator of quartz signals; 10 - unit decoder; 11 - the

block of the inspection of zero of range.

T




DOC = 76100017 PAGE ‘977

The construction of unit it wove. Unit (FPig. 101) is assembled
on rectangular chassis,/landing gear. The wounting of unit is executed
from above chassis/landing gear (large parts) and within (fine
parts). On the rear wall of chassis/landing gear, are arranged two

knife couplings Py and P,

on the front/leading panel of unit, are instruments 2 (IP, and

IP,) with the tubes of 1 illumination of the scales and toggle switch

3 (By) the switching on of dial lights, safety device/fus2s 5 Pr,,
Prp, Pry) in feed circuits with neon tubes 4 ( NLy, NLp, NL3) the

indication of their iurn-out. Unit is inserted into cabinet PPI,

Chapter VI.

{
, ﬂomgmﬂo
4 EQUIPXENT FOR AZIMUTH AND

1 INSPECT'ION OF ZERD OF RANGE.

This eyuipmenty is intended for the operational inspection of the
rangiag and azimuta channels of equipment for radio beacon,

Functionally it is divided into two channels: the channel of the

erwvw:w T L TR
H
t
!
%
$
.




DOC = 76100017 PAGE 537?

inspection of zero of range and the channel of the inspection of the

settings up of azimuth which work independently of each other.

The first channel is intended for the inspection of the
stability of the signal delay in the grcund-based circuit of ranging
channel, which determines the reference point of the scale of range
finder. the second - for the inspection of the correctness of the
settina up of sensor "supporting/reference 36", for the ad justment of
this sensor and indicavion of the presence of reference pulses "35"

and "3ev,

Equipment for inspection consists of:

KVP, arrange/located at a distance 130-140 m of radio beacon and

having the receiving antenna of signals (the horn antenna of

decimeter range);

the receiving antenna of azimuth signals, which is paraboloid

with half-wave dipole;

chl Lt
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diplex straight receiver, from output/yield of which the
somentum/impulse/pulses on two cables of RK-1 are relayed to radio

beacon;

the cabinet of supervisory equipment (Fig. 102) which is placed

in the apparatus cabin of radio beacon.
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Page 129.

[ 3

1 Pig. 103, Simplified functional diagram of equipment for the

inspection of zero of range.

W, T £
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Pig. 104, Block diagram of the inspecticn of zero of rangee.

Key: (7). Generator. (2). Ground-based equipment. (3). the circuit of

comparison,

Key: (1)« Modulator. (2). Antenna. (3). Antenna. (4). Unit. (5).

Inquiring signal.
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Operating principle of equipment for the inspection of zero of
range. Ranging is conducted from conditional zero which is located
from true zero for a period, equal to the initial delay in the
aircraft measuring circuit. Por the compensation for this delay into
the circuit of the ground-based channel of ranging, is artificially
introduced the signal delay on time, which in sum with all time
delays in the process of the passage of signal must be accurately
egyual to the initial delay in the aircraft measuring circcuit.
Equipment monitors the stability of this delay in the process of

operation,

In the principle of the inspection of the delay in ground-based
channel is the principle c¢f comparison of delay time in interval of

time, stability which is provided for with gquartz.

In gyenerator G, (Fig. 103) is created the pair of
momentum/impulse/pulses with the stable interval of the aaaa between
them, e€qual to the delay time of the signal in the ground-based
circuit of aaaa. These momentum/impulse/pulses directly are supplied
to comparison circuit and are trapnsmitted through the circuit whose

delay is monitored. The delayed in this circuit

mosentum/impulse/pulses approach comparison circuit., In this case, if
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aaaaaaa that the second momentum/impulse/pulse of generator G,

coincides with the first momentum/impulse/pulse, passed ground-based

circuit, therefore, a delay in the diagram is stable, which confiras
the function of the comparison circuit, which switches on tube "the

setting up of range accurately".

During the deflection of delay time in ground-based circuit, if
aaaaaaaa Or aaaaaaaa momentum/impulse/pulses do not coincide and tube
"the setting up of range accurately" does not light up. Equipment for
the inspection of zero range ensures indication during a change in

the delay in limits ¢0.3 pss.

In equipment for the inspection of zero of range, enter the unit
of the generator of the quartz signals (GKS), the receiving antenna
of pulse signals, the ranging channel of extension receiver, the
pulse channel of the unit of decod2r and the unit of the inspection
of zero of range (KND), Besides the indicated units and the
assemblies of suparvisory equipment, in the circuit of inspection

work the units of DwP, 0Z, DZD, WDA, transmitter P-20D and its

antenna.
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The delay in ground-based circuit is composed of the delays: in
the unit of LWP to the maximum time of the code of inquiring signal,
in the unit of DZD, the unit of WDA with the coding of response
signal, equal to the maximux time of the code of response signals,

and in the diagrams of ranging channel.

Unit GKs (Fig. 104) develops two-pulse send operations with
repetition frequency 55 Hz. The stability of the interval between the
leading impulse fronts of each pair is determined by crystal
oscillator. The interval between momentum/impulse/pulses is changed

depending on the selected code of inquiring signal.

The manufactured in the unit of GKS momentum/impulse/pulses,

vhich imitate inguiring, are fed to the inlet of the unit of the

decoder of supervisory equipment (DWKA).
Page 130.

From the output/yield of this unit, the decoded

romen tum/impulse/pulses approach the inlet of the unit of KND, where
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is located comparison circuit.

The interrogation pulses, manufactured in the unit of GKS, are
supplied to the inlet of the unit of DWP, where the
momen tum/impulse/pulses are decoded and are delayed independent of
code on the maximum time of the code of interrogation pulses.
Momentum/impulse/pulses from the output/yield of the unit of DWP
approach the inlet of unit 02 and further to the inlet of the unit of
the DZD, which serves for the correction of the delay in ground-based

circuit.

From the output/yield of the unit cf DZD, the
momentum/impulse/pulses are supplied to the inlet of the unit of WDA,
vhere they are ciphered by one of the Jour codes of response signals.
Prom the output/yield of this unit, the momentum/impulse/pulses
approach the starting/launching of the modulator of the transmitter
of P-20D. Respons2 signals are emitted by the anteana of the
transmitter of P-20D, is accepted by the horn antenna of KVP and are
supplied to the inlet of the pulse channel of extension receiver,
being delayed in this case in ether/ester for a period 0.43-0.46 uss,

vhich corresponds distance 130-140 m.
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From the output/yield of extension receiver, reciprocal
momentum/impulse/pulses are relayed on the cable of RK-1 150 a long
to the apparatus cabin of radio beacon, being delayed in this case on
0.79 pss, and they are supplied to the inlet of the ranging channel
of the unit of From the output/yield of this unit, reciprocal

momentum/impuise/pulses approach Comparison circuit (into unit KND).

With this method of the checking of a pulse delay in the relay

of range finder, is eliminated the checking of delay into hearth and

is introduced a supplementary delay in the reciprocal

momentun/impulse/pulse (in unit of KND, ether/ester, extension
receiver and cable); therefore unit GKS it works under these

conditions, that in it are taken into account these delays, and it

provides obtaining the quartz interval with duration 183.45 uss.

If the delay in ground-based circult coincides precisely with
the quartz intervals, then to the diagram of the checking of zero of
range enter inquiring and reciprocal momentum/impulse/pulses in this
time/tenmporary relation, that the first reciprocal
momentum/impulse/pulse synchronizes with the second injuiring, in
this case the diagram of the checking of zero of range wear/operates

and provides indication "the setting up of range accurately".
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If in ground-based circuit the delay changed to one side or the
other, then pulse coincidences do not take place and indication "the

setting up of range accurately" is not included.

Besides the direct/straight function of the checking of zero of
range, equipment provides the checking of the work of the
ground-based circuit of ranging channel as a whole. In the diagram of
the checking of zero of range, is provided the checking of call
signals with the aid of the tube whose ignition indicates their

presence,

operating principle of equipment for the inspection of the
setting up of azimuth. This equipment is intended for testing the
correctness of delivery of one of the reference pulses "36% at the
torque/monant of the passage of the minimum of the emission/radiation
of the antenna of the transmitter of the P-200M of the direction in
north, and also for the delivery of the signal of the adjustwment of
sensor "reference pulses "36" in the case of time lag or lead/advance

of the delivery of these momentum/impulse/pulses, Furthermore, this
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equipment makes it possible to check the presence of reference pulses
#35% and "36". In equipment is developed also the

momen tum/impulse/pulse "video-transfer," which is supplied on PPI and

creates on it brightness mark.

The antenna of the azimuth channel of extension receiver
geodetic is establish/installed so that the straight line, dravwn from
the center of the parabolic azimuth antenna of the transmitter of
P-200M, passing thiough the center of the radio mirror of KVP, is
directed at an anyle, multiple 10° with respect to true northern

direction.

This location of the azimuth antenna of VP is necessary for
testing the correctness of the delivery of the reference pulses "3é6",
one of which must be emitted into the torque/moment of the pascage of
the middle of failure of the antenna radiation pattern ot the

transmitter of the P-200M throuyh the direction in north.
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105. Block diagram of the inspecticn of zero of azimuth.

(1) Antennas. (2). Antenna. (3). Reference pulses "35" and

(4) . Unit DWKA. (5). Reference pulses "35% and "36". (6).

Initial momentum/impulse/pulse. (7). Unit. (8). Azimuth

momentum/impulse/pulse. (9). Unit KUA.

.t “T‘
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The correctness of time of the emissjon/radiation of reference
pulses "36" is checked at the torque/moment of the passage of the
middle of failure of t he antenna radiation pattern of the trarsmitter
of P200M through the direction to the KVP, which in the particular
case can coincide with northern direction. This method of testing is
feasible in connection with the fact that the reference pulses "36"
are issued through each 10° rotation of this antenna. Consequently,
if at the torque/moment of the passage of the middle of failure of
the antenna radiatjon pattern of the transmitter of the P-200M
through the direction in KVP is issued reference pulse "36", then at
the torque/moment of the passage of the middle of failure of this

radiation pattern through the northern direction also will be issued

referen o pulse "36",

puring the work of the channel of the inspection of azimuth,
participate transmitter P-2008 (Fiqge. 105), the antenna of the
transmitter of P-200M, transmitter the P-20A of reference aziauth
signals, the antenna of reference signals, the antenna of the azimuth
channel of extension receiver, the antenna of the pulse channel of
extension receiver, the extension receiver, which enters the

composition KVP, the units of DWKA, of adapter PU) and of the

inspection of the setting up of azimuth (KUA).
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At the torque/moment of the passage of the antenna radiation
pattern of the transmitter of the P-200M through the direction in KVP
at the output/yield oi the azimuth channel of extension rasceiver, are
separate/liberated the signals of the rorms "dual bell" vhich on
capie are relayed to the apparatus cabin of radio beacon and are
supplied to the inlet of the unit PU in which of the azimuth signal
they are form/shaped the initial and azimuth momentum/impulse/pulses.

The initial momentum/impulse/pulse is form/shaped from the leading

edge of azimuth signal, and azimuth corresponds to the middle of
failure of the antenna radiation pattern of the transmitter of

P-200M.

The initial end azimuth momentum/impulse/pulses are supplied to

the inlet of the unit of KUA, where with their aid are form/shaped
tie momentym/impulse/pulses of the right and left zone with the

appioximately equal to duration., Both momentum/impulse/pulses along

tvo different crannels are supplied to the coincidence circuit of the

urit of KUA.

Reference pulses "35" and "36" arec¢ emitted by the antenna of the
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transmitter of P-20A, they are accepted by the horn antenna of KVP

and approach the inlet of the pulse channel of extension receiver.
Page 132.

Prom the output/yield of this receiver, the coded

momentum/impulse/pulses are relayed on cable into the apparatus cabin
of radio becacon and approach the inlet cf the supporting/reference
channel of the unit of DWKA. From the output/yield of the unit of
DWKA, the reference pulses "36" are supplied to the inlet of units PU
and of KUA. To the inlet of the unit of KUA, are supplied also the

reference pulses "35",

Agreement of one of the reference pulses "36" with azimuth
pomentum/impulse/pulce 1s record/fixed by the £iring of neon t'he
Waccurately", which indicates the correctness of the setting up of
sensor "supporting/reference "36". When the setting up of sensor
Wsupporting/reference "“36" is produced incorrectly and reference
pulse "36" is issued earlier than the azimuth momentum/impulse/pulse,
then it coincides with the momentum/impulse/pulse of l2ft 2zone and in

the unit of KUA is fired neon tube "to the left", that indicates the
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bias of this sensor against the direction of rotation of the antenna
of the transmitter of P-200M. If reference pulses "36" come after
azisuth momentum/impulse/pulse, then lights up neon tube "to the

right",

The bias of sensor "supporting/reference "36" for the correction
of the setting up of azimuth is conducted with the aid of the selsyns
one of which is arranged in the unit of KUA, and by the second - in

the column of the rotator of thedransmitter of P-200M.

In equipment for inspection, is provided the diagram of the
inspection of the emission/radiation of reference pulses "35" and
"36". The decoded in the unit of DWKA reference pulses "35" and %36

approach the inlet of the unit of KUA and start the multivibrator, in

anode circuit of which is included the tube "supporting/reference
"35" or "supporting/reference "36", Tubes light up in the presence of

the indicated signals in ather/ester.

Control extension point/iten,
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Control extension point/item is intended for the reception of
the ranging and call signals, emitted by the transmitter of P-20D,
the reference signals, emitted by the transmitter of P-20A, azimuth

signals, emitted by the transmitter of P-200M, with the subsequent

relaying of these signals into the apparatus cabin of radio beacon

into the cabinet of supervisory equipment.

Ir composition KVP, they enter:

antenna for the reception of ranging, call ard reference

signals;

the antenna, consisting of paraholoid and vibrator irradiator,

intended for the reception of azimuth signals;
extension receiver.

Functional diagram of extension receiver. Receiver is assenmbled

by the diauram of straight amplificaticn (Fige. 106) and consists of
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tvo independent of each other channels: pulse and azimuth.

Pulse channel is intended for reception and amplification of

ranging, call and reference signals to the value, necessary for their

relaying into the apparatus cabin of radio beacon.

The accepted by this antenna signals are supplied to the
detector input/introduction, the transformed signals of high
frequency into the videosignals which go to four-stage video
amplifier. The intensive signals approach the cathode follower, which
agrees the output resistance of video amplifier with the wvave
impedance of the cable which is utilized for the relaying of signals

into the apparatus cabin of radio beacon.

Azimuth cl.annel is intended for reception and amplification of

the signals, emitted by the transaitter of pP-200M, and their relaying
into the apparatus cabin of radio heacon. The taken signal from the
antenna of KVP is supplied to detector input/introduction, and from
it - to two-stage amplifier, The intensive signals pass to the
cathode follower, which agrees the output resistance of amplifier in

the line impedance of the delay which suppresses pulse interferences.
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Fig. 106. Functional diagram of extensicn receiver.

Key: (1). Pulse channel. (2). Detector input/introduction. (3).
Amplifier. (4)e the [illegible] (5). the [illegible] (6). Detector
input/introduction, (7). Two-stage amplifier. (8). Cathode follower,
(9). Diagram of interference suppression. (10). Amplifier. (11).
Amplifier is inverter. (12). Cathode follower. (13). Azimuth channel.
(14) . Detector. (15). Cathode follower. (16). Power unite. (17).

Output/yield of azimuth channel.
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The purified from interferences signal goes to the asplifier of

automatic gain control (AGC), and from its output/yield - to cathode

follower and inverter-amplifier simultaneously. Cathode follower
decreases by-passing detector AGC on two-stage amplifier. Froa the
output/yield of cathode follower, the signal is supplied to the

detcctor AGC, which develops ccentrol voltage and supplies it to the

first and second amplifier stages.

Inverter-amplifier amplifies the signal before its relaying into
the apparatus cabin of radio beacon, For the agreerment of the output
resistance of amplifier with the wave impcdance of the cable on which

the signal is relayed into the apparatus cakin of radio beacon, there

is a cathode follower,

The power unit provides the cascade/stages of pulse and azimuth

channels with the feeuing voltages.

Schewmat ic diayram of extension receiver (Fig. 107). Ranging
channel (Fij. 107). From the antenna of pulse signal channel,
approach the detector loading, which is the cut of coaxial line,

aleng the axis of which consecutively with ceantral vein/strand is
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included high-frequency diode D;. The friction of aaaa is intended
for the closing a circuit of the dc current component of diode.
Positive signals from the detector through capacitor C, approach the
control electrode of the first amplifier on tube L, (6J1P) and being
video amplifier with simple anode correction (L;, R¢) in the range of
high frequencies, Bias to cascade/stage is automatic, because of a

voltage drop across friction Rge, by the shunted capacitor Cge.

Negative pulses approach the control electrode of the second

amplifier on tube L, (6J1P) whose diagram is analogous to the diagranm

of the first amplifier.

Positive pulses from the friction of plate load R;3; the second
amplifier across cavacitor Cyo go to the control electrode of the
third amplifier on tube Ly (6P1P). Since the incoming on the inlet of
this pulse amplifier possess large amplitude, to its griid is supplied
negative bias from divider/denominator Ryy, Rys (COnnected at

output/yield rectifier - 150 c¢), equal approximately to the potential

of the closing of tube Lj;.
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Pig, 107. sSchematic diagram of the pulse channel of extension

receivere.

Key: (1)« To power unit. (2) 1-1 amplifiers, (3). Cathode followver.
(4). Range finder tc the unit of [illegible] (5). To the pover unit

of P2-3. (6). Housing. (7). TO power unit.

AT AOTTIORG, ST T
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The intensive negative pulses from the friction of plate load
Rp, through capacitor C,g approach the fourth amplifier, assembled on
tube L, (6P1P) with feedback which is created because of a voltage
drop across friction R, . Feedback is agplied for the expansion of

the dynamic range of amplifier.

In the circuit of the control electrode of tube L,, is includad
the diode Dy, which restricts the positive overshoots of

momen tumsinmpulse/pulses. For a decrease in the distortion of

flat/plane pulse apex in anode circuit, is applied the compensating

filter, which consists of friction R,s and capacitor Cye.

From plate load R,¢ the fourth amplifier the positive pulses
through capacitor C,s are supplied to control electrode of cathode
follower on tube Lg (6P1P). Tube Ls to the arrival of positive pulse
is closed by‘the negative voltage which is remove/taken from
divider/denominator R,e, R33. From the cathode load R3,, the positive

pulses through switch B, fall to coupling the "cutput/yield of pulse
channel?, From this coupling the momentum/impulse/pulses on cable are

supplied to the equipment cabin of radio beacon to the unit of DWKA.
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If switch B, is located in position "“inspection®", then on cable
is relayed signal from the inlet of azimuth channel. In the value of
this signal it is possible to judge the radiated power of the

transmitter of P-200M.

Azimuth channel (Fig. 108). The signals, accepted by the azimuth
antenna of KVP, are supplied on cable to the detector
input/introduction of the azimuth channel which is exacuted
analogously with the detector input/introduction of ranging channel.
From detector input/introduction the positive signal of the form of
"dual bell" through friction R3e and capacitor C,; approaches the
control electrode of amplifier on tube L; (bK4P). Bias to control
electrode is supplied from divider/denominator R;e, R;e, the
connected atv output/yield rectifier - 150 in, through friction R, s,
Ry, and Ry3. From plate load R,, negative signal is remove/taken on
voltage divider Rs, Re. From friction Fgq, the voltage through
capacitor Cj3 approaches the control electrode of the second stage of
the anplifier, assembled on tube Ly (6K4P) through diagram to the
analogous diagyram of the first cascade/stagye. Bias to the control
electrode of this tube is remove/taken from the same

divider/denominator R,,, Rye after friction R;s, Ryo and R,;,.
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Fig. 108. Schematic diagram of the azimuth channel of extension
receiver,

Key: (1). Amplifier, (2). Catherde followver, (3). Detector. (4).

Amplifier. (5). Cathode follover, {5). Amplifier of inverter. (7).

Cathode follower. (8). Detector is inlet. (9). Circuit. (10) in.

{(11).

Housing. (12). To unit,
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Negative voltage from load R,4 the second cascade/stage past
capacitor C, passes to the cathode follower, asseabled on the left
half of tube L, (6N6S). From load Rp3, negative signal is supplied to
the inlet of the diagram of interference suppression, which is the
cascade/stage of agreement, which consists of the delay line in the ¢
L2-1 and diodes Dy, D, and Dy. The lcad of the cascade/stage of
agreement is the friction R,e¢. Diode D, restricts undershoots.
¥riction Rp,, serves for the creation of the direct-current circuit

of this diode.

The diagram of interference suppression works as follows. Before
the arrival of signal, the diodes Dy, D, and Dy are opened and
current it creates a voltage drop across friction Ree Signal on the
load of the cascades/stage of agreement can he isolated only in such a

case, when everything three diodes are simultaneously closed. At the

torque/moment of the arrival of the negative signal vhose duration

considerably more the delay in the line of 1Z-1, simultaneously are
cut off everythiny three diodes and at frictior Rpe appears positive

roltage surge.

Pulse interferences, as a rule, have small durations and cannot

lock sinultaneously three diodes; therefore virtually these
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interferences at the output/yield of coincidence circuit do not

appear.

The presence of three diodes, connected to the different
repoval/outlets of delay line, eliminates the passage of "code" pulse
interferences, since the probability of the agreement of time

intervals is low.

Delay line does not introduce tte temporary displacement of

signal, since its form is determined by the potential of voltage on
the cathode of the diode Dy, which is connected to the cathode

follower where a signal delay is egual to zero.

voltage from the load of the cascade/stage of the agreement
across capacitor Cy yoes to the control electrode of the amplifier
AGC, from output/yield of which it is supplied to the first and

second amplifier stages (L, L3).

The diagram of intensive AGC is applied in view of the fact that

the input signal can change over wide limits,
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Pig. 109. The schematic diagram of the block of the power supply of

— extension receiver.

Key: (1). Circuit. (2). Housing. (3) +150 in, 20 mA. (4) in.

TITRG Sr ke
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The intensive signal is supplied to the control electrode of
amplifier AGC, to the half of tube Lg (6N3P) by the diagram of
theostat negative-feedback amplifier because of a voltage drop across
friction R,4. Prom load impedance R34, negative voltage through
isolating capacitor C, approaches the cathode followver, assembled on
the left half of tube L, (6N3P). From load Ry cathode follower the
voltage of the same polarity is supplied through capacitor Cg to

detector AGC

detector AGC is assembled on the right half of the tube L, which
to the arrival of signal is closed by the positive voltage, subject
on its cathode from divider/denominator R;4, Ryy, which is included
on the output/yield nf rectifier +#150 in, and by the negative
voltage, subject on its anode from divider/denominator Ry4, Ryies
vhich is included at the output/yield of rectifier -150 in. The value
of this cutoff voltage is selected by such, that on of input signal
level less than 0.2 in tube is closed and the diagram AGC does not
vork. In this case, the factor of amplification of two-stage
amplifier is maximum. With an increase in the input signal higher
than level 0.2 in the tube of detector is opens/disclosed and
capacitor Cé charges itself on the circuit: the earth/ground - Cé6

charge themselves the right half of the tube of L,~R;,. The constant

of the capacitor charging circuit Cq is selected by such, that it
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charges itself up to the amplitude value of signal.

At the termination of the action of signal, capacitor C¢ is
discharged on the circuit: Cq4 is discharged the earth/ground -

Bye~Rys~Cg. The constant of discharge circuit is selected

considerably more than the repetition period of signal.

Capacitor C, and friction Ry, serve as the filter, which
decreases the pulzations of voltage AGC. From capacitor C,, negative

voltage AGC is supplied through friction Ryy and Ry, to the control

electrodes of tubes Ly and Lj.

As a result of application/use AGC, the output potential of the
azimuth channel of extension receiver changes not more than by
+=100/0 during a change of the value of input signal in linmits

0‘2-006 ill.

The purified from pulse interferences negative signal fronm
amplifier AGC across capacitor Cy; goes to the control electrode of

the inverter-amplifier, Assembled on the right half of the tube of
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From the anode of inverter-applifier, the signal through

capacitor C;, approaches the cathode follower, asseabled on the right

half L,. Fromload R;s of cathode follower positive signal is supplied

to coupling the "output/yield of azimuth channel" and on cable is

relayea into the apparatus cabin of radio beacon into unit PU.

Fl

Power unit of extension re eiver (Pige. 109). The unit provides

the delivery of the following stresses: +150 into that which was not
stabilized, =150 into that which vas stabilized, ¢150 in, stabilized,

63 into variable.

The nonstabilized stress +150 in develops the rectifier,

executed by full-wav. diagram on kenotron L, ' (TSIP). At the

output/yield of this rectifier for the smoothing of pulsation is a

filter, which consists of throttle/choke Dr, and capacitors C,;, C,.

Stabilized voltage +150 in develops the rectifier, executed also

by full-wave diagram on kenotron L, (6Q4P). Voltage is remove/taken
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from stabilitron tube Ly (SG1P), connected after ballast resistance
B, and R,. Friction R, variable, for the adjustment of output

voltage.

Stabilized voltage 150 v for the povwer supply of bias circuits

is remove/taken from stabilitron tube Lg (SG1P), assembled with

kenotron L, (6Q4P).

Supply voltage on the auodes of the kenotrons of all rectifiers

is supplied frca one transformer Tpy. From this same transformer is

remove/taken voltage 6,3 v for the power supply of the filament

circuits of extension receiver.,

Povwer »nit works from the grid/netvork 208 in, 400 Hz, which

will be feed/conducted from radio beacon on special cable to coupling

Shp, through switch B, and the safety devices/fuse Pry. For the

inspection of the soundness of safety device/fuse Pr, in parallel to

it is included the tube NLy with friction R,,

Extension r:ceiver (Fig. 110) is executed in the form of the
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miniature/small unit which is fastened on by antenna to mast. On the
frost/leading wall of receiver, are arranged the controls and

high-frequency couplings for the connection of cables.

BEad of section.
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FPig. 111, Functional diagram of the unit of DShKA. Key: (1)
Ranging channel. (2). Ingquiring signal. (3). Call signal. (4).
Response signal. (5). Video amplifier, (6). Cathode fol (7).
Coincidence stage., (8). Interrogation signal amg&%fier. (9).
Coincidence stage. (10). Coincidence stage. (11). Responsz signal
amplifier, (12). Cathode follower., (13). Delay line. (14). Reference
signals "36"., (15). Video amplifier. (16)., Cathode follower. (17).
Coincidence stage. (18). Amplitier. (19). Coincidence stage. {20).

Amplifier. (21). Input. (22). Delay line. (23). Azimuth channel.
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This unit is intended for deciphering the coded pulse signals,
which enter it from the unit of GKS and extension receiver, and for

their distribution tkh nits of KND, PU, KUA.

In the unit of DShKA there are the ranging channel in which are

decoded pulse ranging and the call signals by duration 1 ps, and the
azimuth channel in which are decoded the reference pulses by duration

6 HSSe

Punctional diagram (Fige. 111). Ranging channel., From the
output/yield of extension receiver, the ccded response, call,
reference "36" and "35" signals are relayed on cable and together
with interrogations are supplied to the cathode follower which will

match the wave resistance of cable with the entry impedance of video

asplifier,

Frou the cathode follower coded reciprocal, call and inquiring
signal they approach the input of the ranging channel which consists
of four cascades/stages ot video amplifier, cathode follower, three
cascade/stages or agreoment and output amplifiers of inquiring and

response signals,




B a e i o

A Sl

pOC = 77110017 PAGE \ﬂb

The separation of signals is conducted with the aid of the input
circuits of ranging channel, the time ccnstant of which is selected
so that the reference signals "35" and "36", that have large
duration, are differentiated and do not pass into the subsequent
cascade/stayes of channel, but the ~ange-finders signal, which have

lesser duration, pass without distortions.

The intensive with the aid of four cascade/stages signals go
further to the cathoue follower which will match the output
resistance of video amplifier with the line impedance of delay. Delay
line together with the cascade/stages of agreement is intended for

deciphering range-findars signal,

The decoded inquiring and response signals, intensified
preliminarily, and cill directly from tae output/yield of the

cascade/stage of ayreement are supplied to the input of the unit of

KND.
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Azimuth channel consists of two cascade/stages of video
amplifier, cathode follower, line of delay. cascade/stages of the
agreement of reference signals "36" and "35" and the amplifiers of

decoded signals,

From the output/yield of cathode follower the coded reference
signals "36" and "35" enter the input cf video amplifier. The
intensive signals are supplied to tne cathode follower, which agrees
the output resistance of video amplifier in the line characteristic
of delay. The decoded signals through output amplifiers are supplied

to unit KUA,

Schematic diagram (Fig. 112). Channel of long-range and call
signals. From common connector , ("input") reciprocal
momentum/impulse/pulses through capacitor Cgy, agproach the control
electrode of the tube of L;, (6N1P)« On the tube of L,;,, is assembled
cathode follower, To -he grid of the right half of this tube through
capacitor C,g, is supplied the interrogation pulse from

divider/denominator Reg, Rge which is included at the output/yield of

the unit of GKS.
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The mixed signals frcm load Rogq the cathode follower through
capacitor C, approach the control electrode of the first

cascade/stage of the video amplifier, assembled on the la2ft half of
tube L, (6N1P) through rheostat diagram. Bias voltage is supplied

from rectifier - 105 ¢ through divider /denominator Ry, Rjye

Prom the anode of the first cascade/stage, the negative pulses
through capacitor C4 go to the grid of the seccnd cascade/stage which
works on the right half of tube L, and is made on rheostat circuit
vith feedback pecause of the drop uf voltage on resistor/resistance

Ree
Page 139,

The intensivs positive pulse from the plate load of Rg through
capacitor Cg is supplied to the grid of the third cascade/stage whose

diagram is analogjous to vthe diagrtam of the first.

The intensiva neJative pulses enter the fourth cascadc/stage

assempled on tute L3 (HP1P). This cascade/stage works on tetrode with
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automatic displacement because cf the drop of voltage on resistor Ry,
vhich shunted by capacitor Cyo. The anode of tube Ly is fed from
rectifier +150 v throagh filter R4, Co, While screen grid is powered

through resistor/resistance Rpge

Positive pulses from the anode of the fourth cascade/stage
through capacitor C4 enter the grid of the cathcde follower,
assembled on the right half of tube L,. Frowm lcad Ry3 cathode
follower they are supplied to the delay line LZ-1. Delayed signals
from output 128 go to the ccntrol electrode of the cascade/stage of
the agreement, assenpbled on tube Lg (62h2P), to diodes Dy and Dg the

coincidence circuit of response signalse.

Decoding is done as follows, Diodes Dy and Dg in the absence of
momentum/impulse/pulses from delay line are opened, since on their
anodes given positive voltage through resistor/resistance R,, from
source +150 V. At th2 torque/moment of the acticn of positive pulses
from delay line which are supplied to the cathode circuit of diodes
and exceed ip awplitude voltage on the anodes, diodes they are cut
off, or their load of b,,, is developed the positive pulse, whict

across capacitor Cy, yoes to the amplifier of irterrogatior pulses.

R s st




’ DoC = 77110017 PAGE tp-o
]
%L The amplifier of interrogation pulses is assembled on tube L,
léj (6Z2h1P) . As its plate load serves the triple-wound peak transformer
gﬁ Tp, whose windinys are included so that from the third winding is
52 removed the posjtive pulse. Diode D, does not transmit negjative
gé pulses.
L |
%' Call momentum/impulse/pulses are decoded with the aid of the
‘i‘ delay line L2-1 and cascades/stage of agreement on tube Lg. The
f; premise/impulse of the call momentum/impulse/pulses of those entering
?i on the input of the delay line consists of two

, somentum/impulse/puls=s, applied to the control electrode of the
3 cascade/stage of agreement., To the supfpresscr grid of this

cascade/stage, enter the momentum/impulse/pulses from one of the
removalsoutlets of delay line depending on code, These
removal/outlets are selected so, in order to during the arrival of

the first momentum/impulse/pulse on control grid of tube Lg on the

suppressor grid of this tube would arrive the second
sopentum/impulse/pulse ¢t the coded premisesimpulse, With the

sirultancous arrival of positive pulses to governing and suppressor

grid, the tube trigyers itself and in its anode target/purpose is

: formed negative pulse.
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In the absence of momentum/impulse/pulses on grids, the tube is
closed by the nejative voltage, applied on control electrode from
divider/denominator R3y, R3¢ and on suppressor grid - from

divider/denominator R3y,R33. Resistor/resistance Ryqe - variable, is

intended for the amplitude control of call momentum/impulse/pulses at

the output/yield of the cascade/stage of agreement.

Anode load of cascade/stage of agreement is the triple-wound

peak transformer Trji which is included so that from its third winding

are removed the positive pulses.

Decoding of reciprocal momentum/impulse/pulses it occurs on
diodes D, and D, analojous with deciphering interrogation pulses. The
amplifier or reciprocal momentum/impulse/pulses on tube Lg (6Zh1P) is

analogous to the amplifier of interrogation pulses.
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Key: (1). channel of ranging and call signals. (2). Amplifier.
(3)« Amplifier and cathcde follower. (4). Amplifier. (5). Amplifier
of inquiring signals. (6). Coincidence stage of the call signals.
(7). Amplifier of response signals. (8). Inquiring signal. (9).
Response signal. (10). Cell sigpal. (11). Input P,. (12). Cathode
follower. (13). Coincidence circuit of inquiring signals. (14).
Coincidence circuit of response signals. (15). Channel of reference

signals.
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Pig. 112. The schematic diagram of the block of DShKA. Key: (V.
Aaplifier of the reference signals and cathode follower. (2).
liplifier of reference signals. (3). Coincidence stage of reference
n35®, (4). Coincidence stage of reference "36". (5). Amplifier of
reference "35" and teference "36". (6). Response interrogation. (7).
Reference "35", (8). Reference "36", (9). Target/purpose. (10).
Ground. (11). Interrogation. (12). Answer/response, (13).
Output/yield. (14). Call. (15)+ Reference w3s" and "36", (16). Codes.

(17) « Interryation to DShP. (18). Interrogation to DShP.
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Pig, 113. unit DShKA:

1 2, 4, 6, 8 - potentiometers of the adjustment of the
digplacement of the coincidence stages; 3, 7, 9, 10, 11, 13, 14, 16 -

contrcl sockets; 5 - the toggle switch of switching on "inquiring to

DShKA"; 12 - code switch; 15 - high-frequency coupler.
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Channel of azimuth signals. Azimuth reference pulses "35" from
extension receiver approach the input of the unit of DShKA. The

positive pulses through capacitor C,, are supplied to the grid of the
first cascades/stage of the video amplifier, assembled on the left

half of tube L, (6N1P). The diagram and the principle of operation of
its and first cascade/stage of the video amplifier of ranging channel

are analogous.

From plate load Rge this cascade/stage the
mopentum/imnpulse/pulse is sypplied to the second cascade/stage on
tube L, (6P1p). The intensive momentum/impulse/pulse enters through
the capacitor C,9 to the grid of cathode follower and further to the
delay line LZ-2. Th2 prirciple of deciphering the reference
sopentum/impulse/pulses "36" and "35" and of the call

momentum/impulse/pulses of ranging channel is analogous,

Momentum/impulse/pulses from delay line approach the input of
the cascadesstages of ayreement on tubes Lo (6Zh2P) and L;, (62Zh2P).
The diagranm and the work of the cascade/stages of agreement are
analoqgous to diagram and the work of the cascade/stage of agreemenrw
are analogous to diagram and to the work of the cascada/stage of the

agreerent of call signals. From the anodes of tubes Ly and ot L,,,
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the decoded momentum/inpulse/pulses thrcugh capacitors C3e and Cu4g
are supplied to the amplifiers, assembled on the left and right
halves of the tube L,,; (6N1P). Feedback is realized by

resistor/resistances Rgs and Rgge

From the anode resistor/resistances Rg; and Ra3, positive

supporting/reference pulses "36" and "35" through the capacitors of

Ces and C47 go to the input of the unit of KUA and monitoring jacks.

Constructions, The cell/elements of unit (Fige. 113) are
asseabled on L-shaped chassis/landinyg gear, on rear wall of which
there are couplinys P, and P,. To coupling P, are conducted all the
feeding voltages of unit, while to coupling P, - all pulsing
circuits., on the front/leadinyg panel of unit, are arranged the
potentiometers of the adjustment of the displacement of the
cascade/stages of agreement, the switches of codes and monitoriny

jackse.

Unit of adapter,
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This unit is intended for the formation of the azimuth, initial,

starting and video remote momentum/impulse/pulses.

Azimuth momentum/impulse/pulses as duration 160 pss and with
amplitude not less than 30 in have a position which corresponds to

the middle of failure of azimuth signal (Fig. 114).

Functional diagram (Fig. 115). The channel of the formation of
strobe pulse converts azimuth signal into rectangular negative

pulses. Channel consists of the amplifier of video pulses, two
series-connected amplifier-limiters, detector and multivibrator of

forma tion,

Pormation occurs by concecutive amplification and limitatiorn of

azimuth signal, as a result of which is isolated one square pulse

vhose duration is approuximately equal to the duration of azimuth

signal.
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Pig, 114, The diagram, which elucidates the operation of unit PU:

a - azimuth signal; b is the initial momentun/impulse/pulse; Cc -

azimuth momentum/impulse/pulse.

f
:
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Fige. 115. Functional diagram of unit PU. Key: (1) . Chanrnel of
the shaping of strobe pulse. (2). Channel of rocking
somentun/impulse/pulses. (3). Natal momentum/iapulse/pulse into unit
KUA. (4). Amplifier-limiter. (5). Amplifier and detector. (6).
Multivibrator. (7). Amplifier-limiter. (8). Amplifier and cathc’e
follower. (9). Cascade/stage of addition. (10). Output/yield, (11).
Channel of azimuth momentum/impulse/pulses. (12). Input, (13).
Shaping stage. (14) ., Cascadesstage of gating/strobing. (15).
Phantastrone. (16). Multivibrator. {(17). Azimuth

momen tun/impulse/pulse into unit KUA. (18). Channel of video-renmote
pulses. (19). Multivibrator. (20). Coincidence stage. (21), Blockiny

oscillator. (22). Cathode follower.




DoC = 77110017 PAGE ¥y

The signal which comes in from remote receiver will be fed to

amplifier and, after amplification, to two amplifier-limiters where
is conducted its conversion into square pulses which, for a final
formation, are supplied to multivibrator, For a decrease in the
by-passing on the multivibrator of the second amplifier-limiter, is

placed the detector.

From the output/yield of the channel of formation, negative
8quare pulses enter the channel of azimyth momentum/impulse/pulses
and after differentjation into the channel of the initial

mosentum/impulse/pulses.

Prom output/yield the channel of formation negative square

pulses enter the channel of azimuth momentum/impulse/pulses and after

differentiation into the channel ot the initial pulses.

the channel of the initial momentum/impulse/pulses consists of
tvo amplifiers, amplifier-limiter and cathode follower. These
mopentum/impyulse/pulscs are formed by means of the formation of the
leading edges of the differentiated square pulses, which enter the

input of channel.
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Negative square pulses from the channel of formation approackh

the first amplifier, The intensive momentum/impulse/pulses for
further formation are supplied to the amplifier-limiter, with
output/yield of which negative pulses go to the second amplifier and
further to cathode follower, Cathode follower will match the output
resistance of the second amplifier with the entry impedance of the
cascade/stage of addition and the unit of the adjustments of azimuth,

to which enter the initial momentum/impulse/pulses.

The channel of azimutn momentum/impulse/pulses is intended for
formation and selectiun of trigger pulses and for the formation of
azimuth momentum/impulse/pulses from those which start. The 3alection
of trigger pulses is provided tor the purpose cf the elimination of
the triggering of circuit from the momentum/impulse/pulses, which

vere beiny forwed from the minor lopes of the antenna radiation

pattern of the transmitter P=-200M.

The crannel of aziwuth momentum/impulse/pulses consists of the

cascade/stayn of the formation cf trigger pulses, amplifier,
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Phantastropn and multivibrator. Positive azimuth signal (Ris, 116) it
is supplied to the input of the cascade/stage of the formation of

trigger pulses.
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Pig. 116. The diagram of the formation of the azimuth

momentum/impulse/pulse:

a - azimuth signal; b is trigger pulse; ¢ - azimuth

somentum/inpulse/pulse,
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Trigger pulses from the output/yield of the cascade/stage of
formation are supplied to the amplifier which is intended for the
selection of these momentum/impulse/pulses., Simultaneously to
amplifier enters momentum/impulse/pulse with the channel of
formation. The obtained as a result of addition
momentum/impulse/pulse goes to the startingslaunching of the
phantastron, which forms the square pulse, the read-out time of which
and the duration are highly stable. The momentum/impulse/pulse,
obtained at the output/yield of phantastron, after differentiation is
supplied to the startings/launching of the multivibrator which

form/shapes azimuth momentum/impulse/pulse.

The azimuthal womentum/impulse/pulges approach the cascade/stage

of addition and the input of the channel of the isolation of

video~remote momenrtum/impulse/pulses, and also on the input of the

unit of the adjustment of azimuth.

Azimuth momantum/impulse/pulses approach the cascade/stage of
addition and the input c¢f the channel of the isolation of
video-remote momentum/impulse/pulses, and also cn the input of the

unit of the adjustm=n* of azimuth.
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The channel of the isolation of video-remote
somentum/impulse/pulses form/shapes the square pulse which is
utilized for the orientation of image along azimuth on PPI and for a
constant monitoring of work of radio beacon. This channel consists of
sultivibrator, coincidence stage, blocking oscillator and cathode

follower.

Azimuth momentum/impulse/pulse approaches the starting/launching
of the multivibrator which form/shapes sguare pulse by duration of
approximately 800 pss. Momentum/impulse/pulse with myltivibrator goes
to the cascade/stage of agreement, which isclates one
momentum/impulse/pulse of call signal. Por this, to coincidence
circuit simultaneously with the momentun/impulse/pulse of
aultivibrator ar2 supplied call momentumr/impulse/pulses, At the
torque/moment of the pulse coincidence ¢f multivibrator with one of
the call wmomentun/impulsespuls. ,, is isolated one square pulse, which
tor a further formation is supplied to blocking oscillator. With the
output/yield of blockin:! oscillator the video-remote
rorentum/impulse/pulse joes to the cathod» follower, which matches
the output resigtance of bleocking oscillator with the wave impedance

of the cahle on which is realized the relaying of video-remote
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somentum/impulse/pulse on PPI.

Schematic diagram (Fig. 117). Channel of the formation of the
strobe pulse. On the left half of tube L, (6N2P) is assembled the
amplifier by rheostat diagram, the operating mode of which is
selected so that in the absence of azimuth signals this half is found
in the closed state., Cutoff voltage is supplied from the

divider/denominator, which consists of resistor/resistances R;, Rj3e.

Besistor Ry - variable, is intended for the threshold adjustment of
function. In the circuit of the grid of the left half of *ube L, is
included the inteyrating circuit Rje, C37, which weakens pulse
interferences, Th2 intensive sigrals from plate load Ry through
capacitor C, approach the grid of the right half of the tube L,,

vhich works as limi%ter on the maximum of voltage. Displacement to

limiter is removed from registor/resistance R, because of cathode
curreat. The lipited momentum/impulse/pulses with the anode of the
right half of tube Ly 9o to the grid of tube L, (6N1P). On tube L, is
assembled amplifier-limiter and detector. Awplifier-limiter (left
half of tybe) it works ar the modes/conditions of grid-circuit

clipping on maximum.

The operating mode of tube is selected by such, that to the
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torque/moment when entry stress less than zerc, cascade/stage wo ks
as usuyal amplifier. As soon as grid voltage beccmes positive appears
the grid current, which is limited to resistor/resistance Rjz,. AS a
result of the redistribution of voltage on resistor/resistances Kj,

and the section of tube grid-cathode the grid voltage remains close

to zero.

Page 145,

Bias voltage to the grid of the left half of tube L, is removed
from divider/denomirator Fa, Ry, the ccnnected with output/yield

tectifier - 105 v.

From the anode of the left half of tube L, negative pulses are

supplied to the differantiating circuit C,, Ry, and further to the

: cathode or the riyh% half of tube L, on which is assembled diode

limiter by the diaytam c€ concecrnutive limitation. Since diode

possesses unidirectional conductivity, during the supplying to its

cathode of heteropolar momentum/impulsespulses from the

R

differentiating circuit on its load R;3; appear the only negative

; pulses which dpproach the starting/launching eof the multivibrator of

e TERTE TR R
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formation on tube L3 (6N1P).

The shaping multivibrator has the only one stable situation,
shen the right half of tube L3 is unlocked by the positive voltage,

subject to its grid through resistor/resistance R;s 2rom source +250

Ve

The puise duration of multivibrator exceeds the interval between
the starting negative pulses. This is necessary in order that the
multivibrator on could enter the work from the second trigger pulse,
The second trigger pulse is obtained because azimuth signal has a

fcrm of "dual bell"h,

The negative square pulues of formation frcem the anode of the
left halt of tube Ly are supplied to the channels of azimuth and

initial momentum/ivpulse/pulses.

Channel ol the ipitial momentum/impulse/pulses, The rectangular
negative pulses, manufactured by the channel of formation, after the

passage throuyh the differentiating circuit C,, Ryqe and the diole Dy,
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approach the grid of tube L, (6N1P). On the left half of this tube,

is assembled the amplifier which works with automatic displacement

because of a voltage drop across resistor/resistance Rpg.

Positive voltage from resistor/resistapce Ry through
resistor/resistance R, 49 is supplied to diode the D,, with the aid of
vhich is limited the positive pulse after differentiation. Diode is
cut off by this voltage and triggers itself at that torgque/moment
4hen the amplitude of the negative pulses, removed from capacitor C,,
becomes more than cutoff voltage, As a result fcr the grid of the
left half of tube L,, enters the momentum/impulse/pulse of lesser
duration. This momentum/impulse/pulse from load R,y the left half of
tube L, across the capacitor Cq goes to the ygrid of the
amsplifier-limiter, assembled on the right half of tube L,. Negative
displacenent is suppli2d from divider/denominatcr R4, Ras through
resistor/resistance R,3. Amplitier-limiter works in the
gode/conditions of limiration on the minimum. It amplifies
momentum/impulse/pulses until absolute value of gqrid voltage becomes
more than the cutoff voltage of tube. Tube is cut off and a further

increase in the pylse amplitude does not change operating mode,

Negative to momertum/impulse/pulse from plate load R,, are
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supplied through the capacitor Cy, to tube Lg (6N1P). The temporary
situation of momentum/impulse/pulses at the output/yield of this tube

corresponds to the leading impulse front of formation.

On tube Lg are assembled the amplifier and cathode follower,

Negative pulses from the anode of tube Lo, through capacitor C,;,
approach the input of the diode limiter, which consists of diode D,
and resistor/resistance Rp;. Durinyg the supplying of negative pulses,
the diode Dy triyyers itself and capacitor Cyo charges itself on the
circuit: R, - +250 C - is internal resistor/resistance of the power
source =250 Vv - Rpy - D; = Cyg = KRppe FoOr a rapid capacitor
discharge, is included resistor/resistance Rp¢« Up to the
torque/moment of the arrival of the followiny momentum/impulse/pulse,
the capacitor completely is discharged. This is made in order to
avold the displacement of the operating point of the characteristic

of diode.

L s g
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Key: (1)« Channel of the shaping of strobe pulse. (2). Channel
of the initial momentum/impulse/pulses. (3). Amplifier-limiter. (4).
Amplifier and detector. (5). Multivibrator. (6). Amplifier-limiter.
(7)« Amplifier and cathode follower. (8). Cagcade/stage of addition,
(9). Circuit, (10). Ground. (11). ~208 V, 400 Hz. (12). ¢250 V. (13).
Triggering threshold. (14). Chanrtel of yideo-remote pulses. (15).
Bultivibrator. (16). Coincidence stage. (17). Blocking oscillator.
(18) . Cathode follower. (19). Ground. (20). Azimath pulse. (21).
Initial pulse. (22). Calling. (23). Reference "36", (24). Coincidence

stage bias. (25). Bias check.
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Pig. 117. The schematic diagram of the hlock of adapter.

Key: (1). Channel of azimuth pulses. (2). Cascade/stage of the

forpation of trigger pulses. (3). Amplifier and cathode follower.

(4) « Phantastron. (5). Multivibrator. (6). Adjustment of azimuth

somentum/impulse/pulse,

end section,
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Pig. 118. The simplified circuit of the cascade/stage of the

formation of trigger pulse (a) and the curve/graph of the formation

of trigger pulse (b). Key: {1). Output/yield.

iy
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Negative pulses frcm load Rpy; diode limiter are supplied to the

grid of the left half of the tube Lg on which is assembled the pulse

amplifier by rheostat diagram with feedback. The intensive
momentum/impulse/pulse from plate load Rp¢ across the capacitor S,

goes on I cut the right half of the tube Lg on which is assembled
cathode follower, The operating mode of repeater is selected so that
aboyt the ahsence of positive pulses on grid tube would be closed by

the negative displacement which comes from voltage divider Rj,, Rajs

through leakage resistance Rj3;e

Positive pulses frcm load Ryo cathode follower are supplied to
the input of the cascade/stage of addition cn tube Lg (6N1P) and unit

KUA.

Chaanel of azimuth pulses, The cascadesstage of the formation of

trigger pulses form/shapes the pulses, which are isolated at the
level 0.5 amplitudes or the azimuth signals which approach its inpute

As a result of this, the read-out time of azimuth pulses 3o33 not

depend on the amplitude ol azimuth signals, which is important with

the fcrmation of azimuth momentum/impulse/pulses.

R R T N TP TR TN
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The cascade/stage of formation is asseuwbled on the tube of L,
{(Fig. 118). Its work entails the following. Azimuth positive signal
in the form of "dual bell" through capacitor S;3, resistor/resistance
Re3 and the winding of transformer Tp, is supplied to the right half
of the tube of Ly; (6N1P)e. From the cathode load Ry, the aziputh
signal through the capacitor S,, approaches divider/denominator Rgs,
Ree+ INn this case, the capacitor S,, charges itself on the circuit:
+750 C - Rgp - the internal lamp resistance of Ly, is Caa - Rgs - De

~ Cae = = 250 in.

The left half of the tube of L;; is closed by thke positive

voltage, subject to its cathode from resistor/resistance Rgge

During decay in the azimuth voltage signal, on the anode of
diode Dy becomes less than voltage on its cathodes As a result the
diode is cut off and charge of capacitor C,, ceases. In time interval
ty - t,, the voltage across capacitor C,, ceases. In time interval t;

- t,, the voltage across capacitor Cps remains constant/invariable.

At torque/momentof time t,, when vcltage on the cathode of the

left half of the tube of Ly, hecom=s equal to voltaym across
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capacitor C,,, tube triggers itself and capacitor S, is discharged
on value: capacitor u,4 - the anode resistance of Ly, - winding 1 -2

transformers Tp, - resistor Re¢g - resistor/resistance Rg¢ is the

earth/ground - capacitor S,4. In this case, during winding 1 - 2,

appears the drop of voltage with the polarity, indicated in Fig. 113.

In secondary winding 4 - 3 transformers Tp, this drop transmits
80 that produces the closing of the right half of the tube of L,,,

and in anode circuit is obtainedthe positive triggering

momentunm/impulse/pulse,

P

pgrit
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Fig. 119. Pulse diagram, which elucidates the work of the

cascade/stage of gating/strobinge. Key: (1)« Gride. {(2). Cathode.

(3). Anode. (4). Trigger pulse,
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The torque/moment of the function cf the diagram of formation is
determined by the relationship/ratio of the arms of
divider/denominator Rgg, Ree, Which during adjustment is selected so
that function would occur at the level 0.5 amplitudes of azimuth

signal.

Diode Dy4 sServes fcr the prevention of the parasites in the
secondary windiny of transformer Tps, which appear with the
termination of momentum/impulse/pulse. The circuit, which consists of
tesistor/resistance Rg3 and capacitor C,s, decreases the pulse
interferences at the input of the cascade/stage of formation. From
pFlate load the starting positive pulse is supplied to the

cascade/staye of gatinj/strobing,.

The cascade/stayge of strobing eliminates the launch opportunity
cf phantastron by the false tpiyger pulses which are issued by the
diagrar of formation duringy its function from the seconi
momentunm/inmpulse/pulse of azimuth signal, and also by the
lomentum/impulse/pulseé, shich are obtained from the minor lobes, the
radiaticr pattern oi azimuthal antenna., The trigger pulses through
the capacitor S3g (se~e Fig. 117) from the anode of the cascade/stage

of shapiry, approach the grid of the cascade/stage of the
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gating/strobing, assembled on the left half of the tube of Lj,. To
the arrival of the positive tiigger pulse on the grid of tube and
negative square pulses from the cascadesstage of formation to
cathode, the tube is closed. Cutoff voltage is created during the
cathode resistor/resistance Rgg because of the current of

divider/denominator Rgg, Dy, and Rgs, Of the connected at

output/yield rectifier +250 in.

Diode Dy, increases the resistor/resistance of the circuit of
Dy2, Dgs for the neqgative pulses, applied to its input, which

decreases by=-passing this circuit on the multivibrator of formation.

In the absence or negative pulge on resistor/resistanc2 Rgg, iS
created the drop of voltage because of the passage of current aleng
the circuit: +250 C - is resistor/resistance Rgq - diode Dy, -
resistor/resistance Rgg is 250 in. By this voltage the left half of
the tube of L;, is closeds In the torque/monent of the arrival of
negative pulse from the'output/yield of the cascade/stage of the
formation of strobe pulse the djode D;, is cut off and positive
voltage on the cathcde of the lcft half of th= tube of L,;,, it

decreases.,
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During the joint action of the starting pulse and pulse of

formation, the tube of the cascade/stage of gating/strobing triggers

itself and on the anode it is isolated the starting pulse (Fig. 119).

The neyative starting pulses impultsy through capacitor C,4 are
supplied to the anode of the tube of L,; 6J2P, see Fig. 117). On the

right half of the tube of Ly, and the tube of L;3, is assembled the

phantastron by diayram with cathode follower and cathode coupling.

Phantastron has one stable position conclusion/derivation from which
is conducted by the supply of negative pulse on the anode of the tybe

of the L;3 through the diode Dy.

Page 150.

Phantastron form/shapes the sgyuare pulse, the repetition
frequency of which and the duration of highly stable. For providing

this stalility in tne circuit of contrcl electiode, is applied the

resistance of the type of MLT (Rg3)e.
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The rectangular pulses, form/shaped by phantastron, approach
differential circuit S343, Rge. After differentiation the
mopentum/impulse/pulse, obtained from the trailing edge of pulse of
phantastron, starts the pultivibrator which develops azimuth
mosentum/impuise/pulses. The torque/moment of the starting/launching
of multivibrator can be regqgulated, by changing voltage on the anode
of the tube of L;3; with the aid of potentiometer Rg3z (" the
establishment of azimuth momentum/impulse/pulse"). In this case, is
changed the pulse duration, generated by phantastron. By changing the
tire Of the startiny/launching of the multivibrator ot L,, (AN1P), it
is possikle to change the temporary situaticn of azimuth
momentum/impulse/pulse anrd to realize 1ts initial installation on the
middle of failure ot azimnth signal. Multivibrator form/shapes

azimuth momentum/impulse/pulses by duration 160 puse.

multivibrator is assemblea orn the tube of L,, by diagram with
cathode coupling i+ works in the waitirng mode/conditionse. Its
starting/launching is realized by supply to the anode of the left
half of the tube of tiue L,, ot the negative pulse through the diode
Dy3, which limits pnsitive pulses. Rectangular positive pulsas with

the anode of tne righ+t hall of the tube of L;4 go across the
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capacitor S3yg to the input of unit PU and of the cascade/stage of

addition.

For the visual test of azimuth pulse with the aid of

oscillograph intended monitoring jack Gg (azimuth

somen tum/1mpulse/pulse"),

The channel of the video marqinal fpulses form/shapes them from
azimuth, which are supplied on PPI for the mark of the location of

KVP,

Azimuth pulses from the multivibrator of azimuth pulses through
capacitor S, diode Dy approach the grid of tube L, (6%1P) the

multivibrator of the formation of azimuth momentum/impulse/pulses.

Multivibrator is Jassembled by diayram with cathode coupling and
positive jrid, It works in the waiting wode/conditions., The
starting/launching ot multivibrator is realized by supply of positive
pulse on the control =lectrode of the left half of tube L,. Positive

pulse is obtained atter differentiation (circuit S;g, Da, Rea) oOf
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azimuth momentum/impulse/pulse.

Multivibrator form/shapes azimuth momentum/impulse/pulse by
duration 800 uss. The duration of this momentum/impulse/pulse can be
changed by impedance matching R4¢e The duration of azimuth
momentum/impulse/pulse increases, because call pulses delay relative
to reference pulses "36" for a period of approximately 400 pss, and
are consequent, they delay relative to azimuth momentum/impulse/pulse

on this time,

For the isolation only of one pulse of call in each turn of the

antenna of the transmitter of P-200M, the duration of azimuth

momen tum/impulse/pulse is expanded to the value, which exceeds

temporary displacement between call and supporting/refarence "36%

pulses.

Positive pulses rrom the anode of load R4,, the right half of

tube L, through the capacitor Sy, are supplied to the cascade/stage
of agreement, which isolates one of the call momentua/impulse/pulses,

that coincides with a:zimuth. Coincidence circuit is assembled orn

semiconductor diod~s b, and Dz. To this diagram enter azimuth

i VY R T TRt Y KY pepes vy add
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somentum/impulse/pulses from mustivibrator L, and call.

Coincidence circuit form/shapes momentum/impulse/pulses only

during the supplying to its input of the pulses, the total amplitude
during agreement of which is sufficient for the triggering of the
diode D, on which is assembled the limiter for the eliminatioa of the
passage of pulse interferences to the input of blocking oscillator.
Pulse with the oytput/yield of the diagram of coincidence goes to
divider/denominator Re4gs, Rgge anRd with it to the diode DYa, closed by
the positive voltage which it is given to its cathode through

resistor/resistances Rgy, Rgp and Rygqy.
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Fig. 120. Unit PU:
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1, 14 - high-frequency couplings; 2, 3, 6, 7, 9, 10, 11, 12, 13

-~ monitoring jacks; 4, 5, 8, 15 - the potentiometers of ad justment,
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The value of cutoff voltage on diode D, can be regulated by
resistor/resistance 255« In this case, changes the value of voltage

at the output/yield of limiter. Resistor/resistance Ryqa; deboosts on

its output/yield. Momentum/impulse/pulses from load Rgp, the limiter

across the capacitor S;¢ go to the startingslaunching of blocking

oscillator.

Blocking oscillator form/shapes the pulses, issued by

coincidence circuit, It is assembled on the right half of tube L,

(6N1P). On the left half of this tube, is assemhled the buffer

amplifier, which decreases the effect of blocking oscillator on

coincidence circuit., The left half of tube is closed by negative

displacement, by subject to the gyrid through resistor/resistances Rgy

from divider/deroninator Rs4, EFsse

Positive pulses by duration 1 pus are remove/taken from the third

winding of transformer Tp, aud after the capacitor S;p dare suprplied

to cathode follower,

Cathod2 tollower 15 assemnbled on tube Ly (6N1P). For a decrease

in the output resistor/resistance of the repeater of of half the

T AR el T WE0 35 0o 1 YR ST SRR APE WYY 7 NN~ UNEG Sppepv . L
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capes are includel parallelly. The momentum/impulse/pulses, removed

from load Rsg cathode tollower, are video marginal. Through cable

they approach PPI.

The cascade/staye of addition is intended for a visual test on
the oscilloscope face of the output signals of unit PU, for the
injtial installation of azimuth pulses, and also for the
control/checking of the accuracy of the agreement of azimuth and
reference "36" momentum/impulse/pulses. To the input of
cascade/stage, are supplied the initial, azimuth and

supporting/reference "36" pulses.

The cascade/stage of addition is assembled on tube Lg and is
cathode rollower, Tu the grid of the left half cf tube L, through
capacitor Cy,, is supplied azimuth pulse while to the grid of the
right half of tup2 Lg through resistor/resistances Ry, Rizge R4qp are
reference "36", azimuth and initial momentum/impuise/pulses. By
impedance matching 237, R3zq, Koo 15 establish/installed the
convenient for observation on oscillograph amplitude of each of the

romentum/impulse/pulse s,
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Diode D, limits the undershoots, which appear at the grid of

tube Lg during the supplying of the controlled/inspected

mosentun/impulse/pulses. The cutput/yield of the cascade/stage of

addition is derived on control nest "mixer" on the front/leading

panel of unit PU,

Constructions, Unit is carried out on standard L-shaped
chassis/landing gear (Fige. 120). On the rear wall of chassis/landing
gear, are arranged knife couplings P, and P,. To coupling P,, are
conducted the feeding voltages of unit, while to coupling P, - *he
pulse circhits, which go to the urits of KUA and DWKA, DOn
front/leading panel are placed the sockets to which are connected the

cables from extension receiver, the catle, which goes on PPI, and

also potentiometers and sockets for the contrclychecking of signals.
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Pig. 121. Functional diagram of the unit of KUA.

Key: (1)« pSe. (2). ps. {3). Channel of the left zone. (4). Initial
momentum/impulse/pulse. (5). Myltivibrator of the formation of
strobe., (6). Coincidence circuit, (7). First multivibrator. (8).
Cascade/stage of accumulation. (9). Second multivibrator. (10). 7o
the left, (11). Azimuth momentua/impulse/pulse. (12). It is accurate.
(13) . Supporting/reference "35" and "36". (14). Bell. (15).
Supporting/reference "36". (16). Cathode follower. (17) .
Cascade/stage of agreement, (18). Multivibrator. (19). Multivibrator.
(20) . the generator of currente (21). Chanel of right zone. (22).
Multivib '‘ator ror formation of strobe. (23). Coincidence circuit.
(24) . First multivibrator. (25). Cascade/stage of of accumulation.
(26) . Second multiviprator. (27). Azimuthal pulse. (28). Channel of
samoacntrolya. (29). Oscillator. (30). Multivikrator. (31).
Multivibrator. (3<). Multivibrator. (33). Multivibrator. (35).

Ssupportiny/reference "36". (36). Initial is pulse,
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Unit of the inspaction of the installation of azimuth.

This unit monitors the correctness of setting of sensor

®supporting/referanc? "36" and the emissions/radiation of reference

signals" 36" and "35".

As wne basis of the method of control is placed the method of
the agreement of refer2nce signals "3o" with the following

pomentun/impulse/pulses:

with qzimuth which enters irom the output/yield of the azimuth
channel or unit PU and corresponds on time to the umiddle of tuc

signal of the form of "dual bhell" in the case of the correct setting

Ug of sensor "supportinag/reference "36%;

with the momentum/impulse/pulse of leit zcne which is daveloped
in the urit o1 KUA with the aid of the initial momentum/impulisc/pulse
of unit PU, it the setting up of sensor "supporting/reference "36" 1ig
kiased/beaten +o0 the s1de, opposite to the direction of rotation ot

the antenna of taos *trinsmitter of P-200M;




i
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with the momantum/impulse/pulse of left zone which is developed

in the unit
the setting

to the side

transmitter

of KUA with the aid of azimuth momentum/impulse/pulse, if
up or sensor "supporting/reference "36" is biased/beaten

of the direction of rotation of the antenna of the

of P-200<.

The position display of sensor "supporting/reference "36" is

realized with the aid of three neon tubes with designations

Waccurately", "to the lett"™ and “to the right",

Functional diayram (Fige. 121) « The channel of left zone is

intended for control and obtaining the information abhout the

displacement of sensor "supporting/reference "36" to the side,

cpposite to the dirsction of rotation of the antenna of the

transmitter of P-2004. This channel conrsists of the multivihrator of

the fcrmation of th: gate/strohbe of left zone, cascade/stayges of

agreement and accirulation, multivibraters of the impulse shaping of

left zone and inaicating neon lamp "to the left'.

—x e
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To the input of channel, they enter the initial and azimuth
momen tum/impulse/pulses, and from the multivibrator of the formation
of gate/strobe, is removes/taken positive pulse and is suppliaed to

coincidence circuit.

If sensor "supporting/reference "36" is displaced to the side,
cprosite to the direction of rotation of the antenna of the
transmitter of P-200M, then in the cascadesstage of the agreement of
left zone is developed the positive pulse (Fige 122), which starts

the first nultivibrator of the impulse shaping of left zone.
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Fig. 122. The pulse diagrams, which elucidate the work of the diagram

of control the work of the diagram of the inspection of the setting

up of the azimuth:

a - the ipitial momentum/impulse/pulse; b is strobe zones; c and
d are reference pulses "36"; e - the outputy/yield of the
cascade/stage of the agreement of left zone; f - the output/yield of
the multivibrator of the impulse shaping of left zone; g - the

cascade/stage of accumulation; h - the anode.
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This multivibrator develops the positive pulses which are supplied o
the cascade/stage of accumulation, which is intended for a protection
from random pulse interference and works so that approximately
through & s the charge, accumulated by cascade/stage, becomes

sufficient for the triggering of the second multivibrator of shaping

of the pulses of left zone.

The second multivibrator develops pulses with the duration,

sufficient tor the connection/inclusion of tube "to the left", that

signals about the displacement of sensor "supporting/ra2fzrence "36v,

In addition to of light siynaling, is provided and sonic, realized

with the aid of tne current generator, relay and electric bhell.

The channel of tae 1ight zone 1is irtended for an inspection and
an indicatior of the displacement of sensor "sugportinj/reference
36" to *he side of tau= direction of the rotaticn of the antenna of
the transunitter of P-200M. This channel consists of th2 multivibrator
of the formation of the yate/strobe of the right zone, cascade/stages
of agreeuncnt and accumulaticu, two multivibrators of the impulse
shaping ol the right zone and indicating necn lamp "to the rijht". To
the input of channel, are supplied azimuth momentum/impulse/pulses,

while on tle cascad:/stage of ayreement = "sypporting/reference igh,
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The work of channel is analogous to the wcrk of the channel of the
impulse shaping of left zone, During the displacement of sensor

"supporting/reference "36" to the side of the direction of rotation
of the antenna of the transmitter of P-200M lights up the tube "“to

the right" and is included bell.

The channel of the fine adjustment of azimuth monitors andg
indicates the position of sensor "suppcrting/reference "36", Tt
consists of the cathod2 follower of retfereace pulses "36", the
cascade/stage or agrez=ment, multivibrator of inspection the bullet of
azimuth. To the input of channel, is supplied azimuth
momen tum/impulse/pulse from unit PU while on the cascade/stage of

agreement - referencc pulses " 36",

If sensor wsupporting/reference "36" is established/installed
accurately or the error of adjustment is located in margins, then one
of the reterence pulscs "36" coincides in time with azimutth
momentuh/1mpulse/pulse and at the cutput/yield of the cascade/stajc
of agreem:nt is form/shaped the momentum/impulse/pulse, which starts

the multiviprator of tav control of zero of azimuth "accurateliy".




In the unit of KUA, besides the inspection of the correctness of
the setting up of sensor "“supporting/reference "36", is checked the
presence of the emission/radiation of the reference signals "36" and
35" yhich enter from tne unit of DWKA. The starting/launching of
multiviprator is conducted either from reference pulses "36" or from
reference pulses "35" depending on the position of the switch
"supperting/reference "35" - "gypporting/reference "36%, which
simultaneously chanjes over neon indicator lights
“supporting/reference " 36" and "supporting/reference "35", Thn
connection/inclusion of these tubes signals about the presence of

these signals.

The channel of self-control checks the work of the unit of KUA.
For this, in channel are imitated the initial, azimuth and reference

"36" pomentum/impulse/pulses.
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Key: (1). the multivioratcr of the gate/strobe of left zone.
{2) . Cascade/stage cf ccincidence (left zone). (3). Multivibrator of

left zone, (4). Cascadeystage of accumulation, (5). Multivibrator of

left zone. (6). Duration of the strobe c¢f left zone. (7). Cathode
follower. (8). Cascade/stage of coincidence (right zone). (9).

Multivibrator of the right zone.
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Pig. 123, The scheamatic diagram of the block of KUA.

Key: (1). Multivibrator of the gate/strcbe of the right zone. (2).
Cascade/stage of agreement (zero of azimuth). (3). Multivibrator
supporting/reference " 35" and "36". (4). Supporting/reference. (5).
Circuit. (6). [illegible] (7). [Illegible] (8). [Illegible] (9).
Pisplacement of coincidence circuit of zeroc azimuth. (10). Channel of
self-control. (11) . Oscillator 1,6 Hz. (12). Multivibrator. (13).
Multivibrator ot azimuth momentum/impulse/pulses, (14). Operation.

{(15)« Self-control.
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Page 156.

Fig. 124. Simplified diagram of delay-line multivibrator.
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The oscillator of channel develops saw-tooth
momentum/impulse/pulses with repetition frequency 1.6 Hz which are
utilized for the starting/launching of the myltivibrator of impulse
shaéing with the repetition frequeacy 1.6 Hz and of the multivibrator
of the formation of the initial momentum/impulse/pulsas. Positive
pulses from the output/yield of the first multivibrator to the after
differentiation are supplied tc the starting/launching of the
multivibrator of the formation of azimuth pulses. The second
multivibrator form/shapes the initial mcmentum/impulse/pul ses by

duration 8 ws, and also starts the multivibrator of th2 formation of

reference pulses "36".

The formed initial, azimuth and reference "36"
pomentum/inpulse/pulses approdach the input of the channels of the
unit of KUA during the setting up of switch "work - self-control®
into the position "self-control" which makes it possible to check the

work of this unit in the absence of the signals of radio beacon.

Schematic diagram (Fig, 123). Channel of left zone. The initial
momentum/impulse/pulse from unit PU equipment/device is supplied to
the grid of tube Ly (6N1P) through the circuit cf differentiation C,,

Ry and of D;y,, Diode by, is intended fer the limitation of ragative

[ s I R . T
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pulse after differentiation. On tube Ly, is assembled the
multivibrator of shaping of the gate/strobe of left zone by the
diagram of yhich waits multivilkrator shaping of the gate/strobe of
left zone by the diagraw of the waiting multiviprator with positive
grid and with cathod> couplinge. The starting/launching of diagram is

realized by a positive pulse of differentiation.

In stable more smoothly N1I [99sp03 - Scientific Research
Institute] the right half of tube L, (Fig. 124) is unlocked, since on
its grid given positiv2 voltage from of anode pcwer supply +¢250 vy
through resistors Rs and Rg. The value of these resistor/resistances
pany times is yreater the resistor/resistance of interval/gap grid -
the cathode of the open right halt of tube L. Therefore alwost whole
voltage of the anode power supply of aaaa it falls during
resistor/resistances Rg anag Rg, so that voltage between grid and
cathode of the right half of tube Ly almost is equal to z2ro. The
anode curient ot the right half of tube creat2s a voltage drop across
resistor/resistance R, locking the left half of tube L. In this
case, the capacitor S3 charges itself cf up to the voltage, equal to

a voltaye difference of aaaa - UR,.

After the admisuion of the positive trigger pulse, the leott hall
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of tube L, is opened slightly and negative impulse from its plate
load through the capacitor S; transmits to the grid of the right half
of tube, The anode current of this half of tube and a voltage drop
across cathode resistor/resistance R, decrease, which contributes to
an increase in the anode« curr~nt etc. As a result of the
avalanche-like process of a reduction in current of tube L,, the left
half cf tube L, is *riggered, and¢ the right half is cut off. Fronm
this point on, it begins capacitor discharge S; on the circuitr: C; is
a left half of tube L, ~ resistor/resistance R, is housing - the
internal resistor/resistance of the source of power -
resistor/resistance Rg and Rg - C3. A voltage drop across
resistor/resistance Ry, created by the current of the discharye of
capacitor C3, has a polarity indicated in Fig. 124, and its value
after the tilting/iteversal of diagram is determined from the
condition that voltaye across capacitor instantly is not changed.
Therefore to resistor Ry, additionally transmits entire negqative drop

cf voltagefrom plate load P3 the discovered left half of tubhe I,.

Page 157.

As a result the voltaye on the grid of the right half of tube L,

exceeds the veltays oi the anoae fteed of azaa the as a result of
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vhich of what yrid voltage of this half of tube will be negative
relative to housing dospite the fact that through
resistor/resistances ks and Rg it is connected to +250 in, and the

right half of tube L, is cut off.

With capacitor discharge S;, the current of discharge decreases,
therefore, the voltage on resistor/resistance Ry falls, and the
voltage between jrid and cathode of the right half of tube L,
grow/rises, when it achieves the value of triggering, tube is
open/disclosed, will aprear current and voltage on
resistor/resistance Rp. Negative voltage on the grid of the lefr half
of tube Ly will increase, and the current tarough it decreases. This
produces an iuncrease in the potential ¢f the anode of the right half
of tube and qrid of left half, which leads to the time of ripening of
the anoae current through the right half of tube etc. Jdccurs new
avalanche-like the process which returns diagram to the initially
stable position: the 1o{t half of tube L, is closed, and right is

cpened,

The pulse uuration ot multiviprator is determined py the tima
constart of circuit 8¢, Rg, Cy, aaaa and R,, which considerably

exceeds tie pulse duration of left zone.
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For the artifizial limitation of the pulse duration of left zone
to the grid circuit of multivibrator, is supplied positive azimulh
pulse, which produces the tilting/reversal of nmultivibrator into the

torgque/moment of the arrival oi azimuth pulse.

The azimuth pulse through the diode Dys and capacitors Cy, C,
triggers <he right half of tube earlier than caracitor Cjy will
discharge itself to the potential of the closing of tube. Therefore
the pulse duration of th- multivibrator of left zone is egqual to the

tige interval between the leading cdges of the initial anl aziguth

momenti.m/impulse/pulsss,

variable resistance g makes it possible to select this dura*ion

of the pulse of left 2one in order to ensure the stop of

multiviovrator with dazinmuth pulse as in wodes/corditions "work", so k

in mode/conditions self-control®.

The cascade/stage of the agreepont of the channel ot l1aft zouc
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is carried out on semiconductor diodes Dy (see Fig. 123) and D,.

Output pulses from divider/denominator Ry, R;o approach the diode

D3, which is intended for the elimination of the passage of pulse
interferences for the ygrid of multivibrator on tube L, (6N1P). To

input stage enter the momentum/impulse/pulses from the multivibrator

of left zone and referenca pulses "36",

In the casc of the misadjustment Of sensor "reference "36"
teference pulses " 34" coincide with the momentum/impulsa/pulse of the
channel of lert zone and pulse amplitude is sutficient for the
opening/triggering of diode Dj. Because of this on load Ry, will
appear the momentum/impulse/pulse, which through *he capacitor S, is
supplied to the starting/launching of +he first multivibrator of the
impulsec shaping of left zone (Lp). With the adjustment of the value
of resistor/resistance Ry,y they change the value of cutoff volrage
on diode Dy, which produces chanje in the output potential of diode.

Besistor/resistance Ry,, deboosts on the output/yield of diode D,.

The first multivibrator ot the impuls2 shaping of left zone is
carried out by the diajram of the waiting multivibrator with positive
grid and carhod - coupling. To the control elactrode of this

multivibrator, positive pulses from the cascadesstage of agracument

¥
:
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enter after differentigtion by the circuit, which consists of the

resistor/resistance of R, 3, capacitor S¢ and dicde Ds.

Positive pulses from the right half of tuke L, through the
capPacitor Sg are supplied to the anode of tube Ly (6N1P) on which is
assembled the cascade/staje of accunulation, intended for so that

random short-term pulses we could not cause false indication.

Page 153.

Positive pulses from the first multivibrator approach the anode
of the lett half of tube Li (6X2II) and charge capacitor Sg. Th=
latter has this capacitance that through time of approximately 4 s
the chargye, accumulated on it, will be sufficient for tha triqyering
of the second multivibrator ot the impulse shaping of left 2ane.
Resistor/resistance ;4 serves for tne closing a circuit o€ the dc
current component or tube Lz. From the cascade/stuge of accumulation,
positive voltage throujh resistor/resistance Rpqo enter to the second

pultivibrator,
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The second multivibrator of shaping cf the pulses ot lcft zone
is assembled on tybe L, ('HYP) by the diagram of the waiting
multivibrator. The starting/launching of multivibrator is realized by
supply to the control electrode of the left half of tube L, positive
pulse from the diagram of accumulation. Tube triggers its21f, voltage
cn its anode falls and neon the tube of NL, "to the left", connected

in the anode circuit ot the left half of tube L,, it is fired.

Positive pulses from the anode resistor/resistancs of the right
halt of tube L,, simultaneously switch cn neon tube NL, and throngh
tesistor/resistance Rgy arc supplied to the control electrode of tuhe
Le (6N1P), On the leit half of tube Lg, is closed by the negative
voltage, subject to its grid from divider/dencminator Rge, Rgy, the
connectea on output/yield rectifier - 105 in, Positive pulses frcom
the right anode ol the second multivibrator through
divider/denominator g3, Rgp ald Rs, approach the grid of tube Lg.
Tube is open/disclosed, kelay Py is included and its contacts they
close the feed circuit of hell, it toggle switch V; is located irn

position "sound signal®,

Channel of th. rijn% zone, The Operation and the destination of
the chanunel of the right zone are analogous tc work and thn

destination of tue channel of left zore. The multivibrator of the
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gate/strobe of the rigyht zomne (tube Ly) develofs the

momentum/impulse/pulses of the right zomne by duration 6 uss.

Multivibrator works on the scheme of the waiting multivibrator
with cathode coupling and is triggered by the pomentum/impulsec/pulse,
which corresponds to the trailing edge of azimuth
momentum/impulse/pulse, after aifferentiaticn by its circuit of S,4,
R¢o« Multivibrator develops the positive impulse which through the
capacitor S5,, approaches the cascada/stage of the agreement of the

right zone.

The Cascade of the agreement of the right zone is carriel out on
diodes Dy, bg, diode D, - limiting, To the input of tha cascade/stage
of the agreement through the capacitor Sz;,, are supplied the positive

~

pulses of the rijht zone, also, through the capacitor S;, - refrience

pulses "3b6",

If sensor “supporting/reference 36" is displaced so that +he
reference pulses "3u" coincide with the pulses of the right zonc, in
the cascalde of ayrecan-ut, is developed the positive pulse which

enters throuyn the capacitor S;¢ on the starting/launching of tre
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first multivibrator of the impulse shaping of the right zone,

This multivibrator on tuke Ly (6N1P) form/shapes the
momen tum/impulse/pulses, developed in the cascade/stage of agreement.
The work of cascade/stagye is analogous to the werk of multivibrator

on tuke L,.

In the case of tn: misadjustment cf sensor "supporting/referenca
*36" in the cascade/stage of the agreement of the right zone are
developed the signals, which subsequently provide the indication of
the displacement of sensor. The momentunm/impulse/pulses, developed vy
rultivibrator on tubs Lg, through the capacitor S;, enters to the
diagrams of accumulation (rigkt half of tube Lij). This diagram is

analogous to the diayram ot accumulation on left the half of tube Lj.

Positive yoltaygz from the capacitor of S,4 is supplisd fto the
starting/launchiny of t+the second wultivibrator of the iwmpulse shaping
of the riyht zons ol tuve L,, is i1dentical to the second

prultivibrator 2f the impulse shaping of left zone,
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Tube NL, "viravo", is connected into the anode cirzuit of this
sultivibrator, sijnals about the misadjustment of sensor
“supporting/reference " 36", From the anode of the seconi
multivibrator, positive momentum/impulse/pulses through
resistor/resistance Rg, approach current generator on th2 right half
of tube Lg, in cathode circuit of which is included th2 winding of

relay P, souni communication.
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The ckannel of tha fine adjustment of azimuth is intended for a
control/checking and an indication the correctmness of th2 setting up

of sensor "“supporting/reference "36%,

The decoded refarence pulses "36" from the block of the DWKA
through the condenser/capacitor S,, are supplied to the grid of the
cathode follower which is assembled on tube Lg (6N1P). From cathode
loads R3o reference pulses "36% through the condenser/capacitor S,,

approach the cascide/stage of agreement.

cascade/staj2 of aqreement is assembled on diod2s D, and Dge.
Diode Dy, - clipping circuit, To the input of cascade/stage of
coincidence throujh the capacitor S,;, enter the azimuth
momentum/impulse/pulses, manufactured in hlock PU, and through the

condenser/capacitor S,, -~ reference pulses "36%,

during the correct setting up of sensor “supportinj/reference
"36" during resistor/resistance Rg, 1S isolated th~ positive impulse

which through th2 diode D,, and the capacitor S,s triggers the

s ¢ N . PN .
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multivibrator of the fine adjustment of azimuth.

This multivibrator is assembled on the tube of Ly, (6N1P) by the

diagram of the waiting multivibrator with cathode couplinj and is
intended for an impulse shapiug, obtained in the cascade/stage of
agreement, The starting/launching of multivibrator is coaniucted by
the pcsitive pulss, which enters on the grid of the left half of the
tube of L,o, after differentiation of the momentum/impulsa/pulse of
the cascade/stagse of ajyreement by the circuit of Spgs Rges Dys. IN
the anode circuit of multivibrator, 1is included ncon tube the NL;
"accurately" which is fired during the function of multivibrator,
signalling about the correct position of sensor "supporting/reference

LETUR

The multivibrator of the control/checking of reference pulses
"35" and "36" is assembled on the tube of L,, (6N1P) by the diagram
of the waitingy multivibrator with cathode coupling. The
starting/launchingy of this multivibrator is realized by the reference
pulses "35" or "36", which are supplied to the control 2lactrode of
the tube of th2 L,, through the toggle switch V3. Simultaneously

toggle switch V3 connocts the neon tubes of NL, and Nl4 to the anode

circuit of the tub2 of the L., whose ignition testifies to the
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presence of reference pulses "35" or "36".

The channel of self-control is intended for checking the

capacity of the liagram of the inspection of the adjustment of

azinuthe.

The voltage generator of saw-tooth form develops
oscillation/vibrations 1.6 Hz frequency and is intended for the
starting/launching of the multivibrator of signal conditisning with
repetition frequancy 1.6 Hz, which corresponds to the antenna scan
rate of the transmitter of P-200M. Generator is assembl21 on tube L,

(PGY) . At the torgue/moment ot the switching on of circuit, the tube

is closed by n2gative displacement from voltage separators Rgey, Rgz.

Capacitor S35 charges itself on the circuit: +250 T - Rgq3 = S3q
- 250 in. When voltage across capacitor and anode of tabe reaches the

stress level of ijnition, tube L,, is openy/disclosed and capacitor

quickly is dischargel orn the circuit: S3g - the anode resistance of
Ly2 - S3o. Capacitor discharge duration until tube L,, again is shut
due to a decreas2 in the voltage on its anode. Capacitor S35 again

charges itsalf, Tha time constant of the circuit of S35, Re3 is
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fitted so that the oscillation frequency is approximata2ly 1.6 Hz.

The negative voltage of the saw-tooth form through the capacitor
S3; and the diod=2 D,, is supplied to the starting/launching of the
multivibrator which is assembled on the tube of L;3; (5N81P) by the
diagram of the waiting multivibrator with cathode by
commuynication/connection, This multivibrator form/shap2s positive
pulses by duration 8 us by repetition frequency 1.6 Hz which are
supplied to th2 starting/launching of the multivibrator o5f the
formation of azimuth momentum/impulse/pulses and on the multivibrator
of the formation of the initial momentum/impulse/puls2s. The latter
is assembled on the tube of L, (6N1P) by the diagram of the waiting

multivibrator with cathode coupling.
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Pig. 125. Block the KUA:

1e2.4.5.6 - indicator lights; 3 - the toggle switch of switching
the inspection of reference signals; 7, 8, 19, 20 - to the

potentiometer of ad justment; 9, 11, 12, 13, 15, 16, 18 - controls

sockets. - the knobh/stick of the adjustment of agreement; 14 - the
svitch of operating mode; 17 - the toggle switch of the start of

sound communication.
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Its starting/launching is realized by supply to the anode of the tube

of ncgative pulses from the generator of saw-tooth voltage through

the capacitor Sj3j3.

To pulse fro» the plate load of the right half of the tube of
Lie¢ is supplied to the circuit of differentiation Rgq, 9f S34 and
Dgye The leading 23ge of the differentiated momentum/impulse/pulse is
utilized as the initial momentum/impulse/pulse which through the
switch V, ("work - self-control") it agpproaches the input of the
diagram of the inspection of the adjustment of azimuth. The
differentiated momentum/impulse/pulse from the anode 1911 of the left
half of the tube of L,, after repeated differentiation by its circuit
of S3ss Rigs 9goes to the startings/launching of the multivibrator of

the formation of refsrence pulses "36".

In the grid circuit of this multivibrator inclui=2i variable
resistance Rgg (" Adjust. agreement®), smoothly changing pulse
duration and the starting time of multivibiator on th2 tube of L;g
(6N1P) . By regulating resistor/resistance Rg¢, it is possible to
change the intarvial between the initial pulse and the reference pulse

nign,
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Multivibrator on tube L, is intended for the formation of
positive pulses by duration of approximately 180 uss. It is carried
out by th2 diajyram of the waiting multivibrator with cathode
coupling. The starting/launching of multivibrator is r2alized by
means of supply to the anode of the tube of the positive pulses,
obtained as a result of differentiation by the circuit 5f Sy;, Rypa
the momentum/impulse/pulses of multivibrator on the tube of L;3 and
corresponiing wita respect to time to the trailing edge 2f these
momentum/impulse/pulses. The positive pulses through thz2 capacitor

S3e¢ and the switch V, are supplied to block KUA.

Multivibrator on the tube of L;, is intended for tha formation
of the positive pulses which after differentiation are utilized as
reference pulsas "36", It is carried out by the diagram of the
vaiting multivibrator with cathode coupling. Its startinjy/launching
is realized by supply to the control electrode of
momentum/impulse/pulse from multivibrator on the tuha of L;,. The
positive pulses through the differentiating circuit S4p3, Rjyose Dye

and through th2 switcn V, approach the diagram of the inspection of

the adjustment of azimuth.
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Conistruction (Fig. 125). Network elements are assaables on
U-shaped chassis/landing gear, on rear wall of which are arranged two
couplings, To coupliny Sh,, are conducted all the feeding voltages of
block, while to coupling Sh, - all input and output pulsas. Within
block is arranged the filament transformer Tp,. On front/leading
panel ars placed the neon tubes of the position display of sensor
Reference "36" and the presence of reference pulses "35" and " 36w,
svitch "shork - Samokontrol'", the potentiometers of adjustment and

socket for the inspection ot signals with tie aid of oscillograph.
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Fig. 126. Schematic diagram of the unit of the adjustment of aziamuth.

Key: (1). Circuit. (2). Housing. (3). Hz.
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Unit of the adjustment of azimuth.

This unit is placed in the cabinet of supervisory eguipment and

is intended for the setting up of the carriage cf sensors at the

position, which corresponds to electrical zero of azimuth, and for

the adjustment of zero of azimuth.

The fundamental cell/elements of unit are selsyn-sansor and
ionizing transformer (Fig. 126). A selsyn transmitter have two
vindings which ar2 connected with the windings of the receiving
synchro, arrange/located into the column of the drive of azimuth
antenna. The axis of the rotor of receiving synchro vwith the aid of

reducer and actuating screw is mechanically connectel with the

carriage of sensors.

Upon the start of toygle switch Vy, the current with voltage 208

v and frequency 400 Hz through the coupling the p,. of terminal 2 and

3 is supplied to transformer Tp, which steps down the voltage to 110

in, Neon tube NL, sijnals about the start of voltage. The setting up

of sensors is conducted with the help of knob/stick "zero-setting of

azimuth", derivel on the front/leading panel of unit,
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Oon front/leading panel of unit are arranged the tubes of LN,

“manual" and the LN, Mautomatic machine", which signal about the
operating mode of the drive of the rotation >f azimuth antenna, and
toggle switch V, "extension inspection" for an application of voltage

on KVP.

Unit of the generator of the quartz signals.

This unit davelops premise/impulses with repetition frequency 55
hz. each of which it consists of two pairs of
momentum/impulse/pulses. The interval between the lealing edges of
each pair c¢f womentum/impulse/pulses changes depending on the
selected code. Unit consists of the generator of the quartz signals

vith the frequancy dividers, encoder, diagram of self-control.

Punc+ional diagram (Fige. 127). The dgenerator of th2 quartz
signals with fregusncy dividers ard encoder are intended for the

formation of the coded pairecd pulses at intervals betw2a2n them (by
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those determined by the repetition frequency, closs to th2 repetition

frequency of SZD.

The channel 2f the generator of the quartz signals and encoder

consists of the following cascade/stages:

the master oscillator, which generates sinusoidal

oscillation/vibraticns at crystal frequency;

the blocking oscillator, intended for the frequency division of

the oscillations 32f the master oscillator in relation 1:3;

the blocking oscillator, intended for the frequancy livision of

oscillations in ralation 1:5;
the nonsynchronous multivibrator, which creates strabe pulse;

the cascade/staje of the isolation of paired pulsas;
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the cascade/stage of the formation of paired pulses;

the cascade/stage of amplification and formation of the coded

samples. nosylok.
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Fig. 127. Functional diagram of the unit of GKS.

Key: (1) « Master oscillator. (2). Frequency divider 1:3. (3). To
Multivibrator. (4) . Forming cascade/stage. (5). Coder with tha rule
of delay. (6). Cascade/stage of the formation of paired pulses. (7).
Cascade/stage of the isolation of reference pulses. (8).
Interrogation pulse. (9). Interrogation pulse. (10). Aaplifier. (11).
Channel of self-control. (12). Multivibrator. {13). Multivibrator.

(14) . Forming cas>ade/stage. (15). Reciprocal pulse.
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Sinusoidal oscillations appear in the master oscillator and are
supplied to the frequancy dividers, which develop pulsed signals. the
repetition freguency of which less than the frequency of the master
oscillator 15 timess. The time interval between them is very stable is

equal to the delay in the ground-based circuit of the range finder

channel of radio heacon,

Momentum/impulsa/pulses from the output/yield of the second
frequency divider are fed to the cascade/stage of the isolation of

pairs of pulses, At the same time to this cascade/stag2, =2nter the

momentum/impulse/pulses from the wultivibrator, which creates the

strobe pulses with repetition frequency 55 Hz. As a rasult at the
output/yield of cascade/stage, is form/shaped the pair of pulseg with
the interval betw2en them, equal to 183.45 uss. Repetition frequency

of these pairs 55 Hz.

This repetition frequency is selected as close to the repetitior

frequency of inquiring signals from airplane transmitter; therefore

the inspection of ground-based delay was conducted in the

I

mode/conditions, zlose to worker.

e ot 2
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paired pulses are supplied to the cascade/stage of formation and
further to the encoder, at output/yield of which are obtained two
pairs of pulses. The interval between the first
momentum/impulse/pulses of each pair is equal to 183.45 uss, while
the interval between the first and second momentum/impulse/pulses of
each the vapors corresponds to one of the four codes. Switching codes
is condycted with the aid of switch "inguiring codes"™. Ta2 obtained
coded moma2ntym/impulse/pulses are supplied to the units of DWKA and

KND.

The channel of self-control is intended for the funstional check
of the ranging channel of supervisory equipment without the

participation of jround-based equipment for the ranginjy channel of

radio beacon, It consis*s of the amplifier of interrogation pulses,
two delay multivibrators in the interrogation

momen tum/impulse/puls2s, cascade/stage of formation.

For chackingy the correctness of the range-zero calibration on
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the diagram of thz inspection of zero of range, are supplied two
mowentum/impulse/pulse; inquiring and the answering, 121layed wvith

respect to inquiring in the ground-based circuit of ranging channel

for a period of aaaa. In the case of the equality of the delay in the

ground-based circuit of time of aaaa, is fired the bulb "accurately".

Therefore in crdesr to check unit efficiencies in the mod=2/conditions

of self-control, necessary to have two momentum/impulse/pulse with

the stable interval of aaaa.

These mom2ntum/impulse/pulses are obtained thus. Interrogation
pulses from the unit of GKS are supplied to unit LWKA, whare they are

decoded and enter s:multaneously into unit Kyd, also, to the

amplifier of the interrogation pulses of the channel of salf control.
Amplified in“errogyatinn pulses are fed to the actuation of the first

delay multivibrator in these signals.

Page 163.

Momentum/impulse/pulses are differentiated, and ths

momentum/impulse/pulse, which corresponds to the trailing edge of

pulse of multivibracor, it goes to the starting/launching of the

second multivibrator,
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The momentum/impulse/pulse, manufactured by the second

multivibrator, is differentiated., The momentum/impulse/pulse, which
corresponds to th2 trailing edge of pulse of multivibrator, is

supplied to th2 zascade/stage of shaping and the input of the unit of

KND.

Thus output signal is shift/sheared relative to input for a
period, equal to the pulse duration of two nmultivibrators, i.e., for
a period of aaaa, By changing the starting time of the sacond
pultivibrator, it is possible to check the working capacity of the

unit of KND but to the firing of tube "accurately".

The schematic diagram of the block of the generator 5f the
quartz signals (Fige. 128). The paster oscillator is asseabled on tube
Ly (6N1P). Fquivalent oscillator circuit can be brought to inductive
Hartley oscillator circyit. Betweer anode and cattods >f tube L;, is
included duct L,, C3 which is tuned to a frequency of aaaaaaaa;
therefors its a2quivalent resistance has inductive character, while

between the cathode ard the grid, is included quartz, 2quivalent
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resistance of which has inductive character. Between ths 3rid and the

anode tube is inzluded the capacitor S;.

Voltage is remove/taken from resistor/resistance R,, connected
in the cathode circuit of generator, and is supplied to the grid of
the left half of tube L, (6N1P) on which is assembled the buffer
anplifier, which decreases the effect of the master oscillator of the
vork of blocking oscillator. The plate load of buffer amplifier is
the primary windiag of peak transformer Tpy, with the help of which
the intensive sina voltage approaches the starting/launching of
blocking oscillator (right half of tube L,). Blocking osscillator
vorks in the mode/conditions of frequency division with a coefficient
of division of 1:3. For the target/purpose of an increase in the
stability of the treguency scaling factor, the blockinjy oscillator is
assembled by diagraam with the duct of collision excitation L,, Ss,

connected in the cathode circuit of tuke L,.

The periol of the oscillations of the duct of collision
excitation is sel2ctel three times large the voltage cycle of
starting/launching. Resistor/resistances Ry and Rge, th2 zonnected in
grid circuit of the right half of tube L,, are intended for the

ad justment of the coefficient of division. The Control of this
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coefficient is realized on the oscillograph signal to which is

remove/taken from the third winding of transformer Tp, after the

capacitor S;, anl the socket G,. Simultaneously voltage from the
third winding of transformer Tp, through the capacitor S5,, is

supplied to th2 sa2cond frequency divider on tube L3 (6N1P).

on the left half of tube L3, is assembled the buffer amplifier
which to the arrival of trigger pulse is closed by the negative
voltage, subject ou grid from rectifier - 105 in. Blockinjy oscillator
is assembled on the right half of tube L; and works in the

mode/conditions of freguency division in relation 1:5.

Output pulsas with interval 183.45 uss from the third winding of
peak transformer Tp, through the capacitor S;¢ enter the
cascace/stage of the isolation of paired pulses and through the
capacitor S;, on socket Gy for the checking of the fregquancy scaling
factor with the aid orf oscillograph. The adjustment of the
coefficient of division is conducted with the aid of
resistor/resistances R,y and Ry4, Cconnected in the gril circuit of

blocking oscillator.,
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Multivibrator 55 Hz is assembled on tube L, (6N1P) by the

diagram of asymmatrical multivibrator with positive grid and wvorks in

auto-oscillating mode/conditions. In the cathode cirzuit 5f the left
half of tuhe L., is included resistor/resistance R;¢, which corrects
the leading edge strobe momentum/impulse/pulse. The output pulses of

different polarity have differert duration with identical plate loads

and tubes,
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Fig. 128. Schematic diagram of GKS unit.

Key: (1) . Driving oscillator. (2). DPivider/denominator. (3). Divider.,

{#%) . Cascadeof formation. (5). Multivibrator the cascade/stage

of the isolation of paired pulses. (6). Paired pulses. (7). Encoder.

(8)« [illegible]
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The time constant of the circuit of S;4, Ry is higher the time

constant of the circuit of C;,, Rys. As a result the positive pulse,
removed from the plate load of the right half of tube L,, has a
duration 500 uss. This momentum/impulse/pulse through the coupling
capacitor of S, is suprlied to the suppressor grid of ths

cascade/stage of the isolation of paired momentum/impulse/pulses.

the cascade/stage of the isolation of paired puls:s is intended

for the isolation of paired pulses with the interval of the aaaa
vhich is determined GKS by frequency dividers.
Momentum/impulse/pulses from the second frequency divider and from
multivibrator 55 Hz approach cutoff tube Lg (6J2P). Nagative voltage
from divider/denominator Rp;, R, through resistor/resistance Ry, is
given to suppressor grid, and through Rz, - to the control electrode

of tube Lg.

Tube Lg is opened in the case of simultaneous arrival to its
first and thirl grids of positive pulses with the amplitule, greater
than cutoff voltage, In this case the trigger pulse is supplied to

blocking oscillator on the left half of tuhe Ly (6N1P).
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Blocking oscillator form/shapes the mosentum/impulse/pulse which
is supplied to the line of delay. The starting/launching of blocking
oscillator is coaducted by the negative pulse, removel froam the plate

load of the cascade/stage of the isolation of paired pulses.

Blocking oscillator is started by each first
aomen tum/impulse/pulse from the incoming pair of
mosentum/impulse/pulses with the interval of aaaa; therefore at its
output/yield are obtained the formed paired positive pulses with
repet ition frequency 55 Hz. In the cathode of blockinj oszillator, is
included the delay line of the LZ-1, which codes intetrogation pulses

in accordance with four codes of SZD.

Porming blocking oscillator. The coded inquiring positive pulses
approach the forming hlocking oscillator on the left half of tube L,
(6N1P) . To the arrival of this momentum/impulse/pulse, the right half
of tube L, is closed by the negative voltage which is suppliel froa
divider/dznominator R;q5, Ree¢ through resistor/resistance R,s and the
vinding of transformer Tp,. The pulse duration, form/shaped by this
blocking oscillator, is determined by the line for which are used the

cells 9B - 10B and 9B - 11B delay line, 73-1,
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In the extenled position of the toggle switch of aaaa (" modes.
GS5-152a") blocking-generator form/shapes the momentus/impulse/pulses
which are utilizel for modulation of the generator of standard

signals GSS-15A during checking receiver sensitivity weu.
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the diagram of the unit of GKS.
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Momentum/impulse/pulses from the winding of transforser Tp, are

supplied to the *2rminal of 11 couplings P, and enter the units of

DWKA and DWP,

The decoded interrogation pulses from the unit of the decoder
through the lemma of 10 couplings P, and capacitor 53, approach the
control electroda of tube Ly (6J1P) « On tube Ly, is assembled the
amplifier of intarrogation pulses by rheostat diagram. Displacement
to tube is suppli=1 from source - 105 v through divider/denominator
Rggs Rges The intensive interrogation pulses across the capacitor Sy,

go to “ne anode of the left half of tube Lo (6N1P).

On tube Ly, is assembled the first delay multivibrator in the
inter.-ogation pulses by the diagram of the vaiting multivibrator in
positive grid, interded for the production of positive pulse by
duration T. Positive volitage is remove/taken from diviiar/denominator

Rs2s Rsg, Rgys, the connected vith output/yield rectifier ¢250 v,

The duration of output pulse can be regulated vwith the aid of
resistor/resistances Ry the "range~-zero calibration smoothly" and

Re; "the range-zero calibration roughly®,
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The seconl 3=lay multivibrator in the intefrogation pulses is
asseabled on the tube of L,, (€Ex1P) by the diagram, analogous
preceding/previous. Its starting/launching is realized by the
negative pulse, formed from the positive pulse, removed froam the
first amultivibrator after differentiation by circuit Syge Rgee The
trigger pulse through the capacitor S;g is supplied to the grid of
the right half of the tube of L;q.

The negative pulses, removed from the anode of the left half of
the tube of L,,, approach the differentiating circuit S43, Rg7« The

positive pulses obtained after differentiation and which ~orresponds

to the trailing edge of pulse of the second amultivibrator, is

supplied to the grid of the right half Ly. The obtained
momentun/impulse/pulse is shifted relative to inquiring signal by

time equal T, vhich can be changed within small lisits with the ald

of resistor/resistances Rgg and Rgy.

Subsequently the pules go to cascade/stage formations. raepresenting

by themselves the amplifier, as plate load of which sarves the pulse
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transformer Tpge.
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Pig. 129. Unit tha kgs:

1 - the potentiometer of the tuning of frequency division; 2, 6
- control sockets; 3 - high-frequency couplings; 4 - the knob/stick

of the setting up of range; 5 - switches of codes and opetating

nodes.
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two windings of transformer are connected in series for the purpose
of obtaining large amplification factor. Outpat voltage is
resuove/taken from the third winding. Amplifier works with automatic

displacement because of the drop of voltage on resistor/resistaace

Reg, Shunted by the capacitor of S4;.

Construction (Fig. 129). To reat knife coupling P;, are

conducted everything value the feeds of unit, wvhile to coupling Py, -~
all pulsing circuits, which go to the units of decoders and KND. On

the front/leading panel are located the potentiometers of the tuning
oi the frequency scaling factor, the switches of codes,

poten tiometer, monitoring jacks.

Onit of the checking of zero of range.

This unit monitors the delay time of the signal in the

ground-based circuyit of ranging channel, deteramining tis accuracy of

ranging.

Functional diagram (Fig. 130) . For the checking of the delay in
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the unit of KND, it is conducted the comparison of the stabilized by
gquartz time interval vith a signal delay in ground-based circuit. In
this case, is compared in the cascade/stage of agreement the second

momentum/impulse/pulse from the premise/impulse of inquiring signal

with the first momentum/impulse/pulse of the preaise/iapulse

reciprocal.

Inquiring sijnals are supplied to the amplifier, vhich develops

tre negative pulses which approach the starting/launchinj of the
first blocking oscillator for obtaining the posjtive pulses, applied

to the cascade/stage of agreement.

Response signals are supplied to corresponding asplifier for
amplification anl peakings, In amplifier are developed the negative

pulges, which start the second blocking oscillator. Prom the

output/yield of the secand blocking oscillator, are reaova/taken the
positive pulses, which approach the cascade/stage of agreement, which
isolates negative pulse only into the torque/moment of th2 agreement
of the output pulses of *he first and second blocking oscillators.
After simultaneous admission of positive signals to tha cascade/stage
of agreement at its output/yield, appear the negative |

monentum/impulse/pulses, vwhich go to the starting/launching of the
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third blocking-generator.

Positive pulses ‘.om the output/yield of the third blocking

oscillator by duration 0.2 uss approach the cathode follower, which
decreases the effect output of circuits blocking oscillator on the

input circuits of multivibrator.

Positive pulses from the cathode followver through the switch

vhich has two position: "tuning work", is supplied to th2

starting/launching of multivibtrator "the setting up of range

accurately" if switch it is located in position "tuninj".




T TR AR i e R e e e oS R R

poc = 77130017 PAGE 6’1

Pig. 130. pPunctional diagram of the upit of KND.

Key: (1). Interrogation. (2). Amplifier. (3). Ist blocking
generator. {(4). Cascade/stage of coincidence. (5). 3rd blocking
oscillators. (6). Shaper. (7). Ansver. (8). Amplifier. (9). 2-1
blocking oscillators. (10). multjvibrator of indication. (11).

Cascade/stage of accumulation. (12). Cail. (13). Multivibrator of the

indication of call signals.
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During the setting up of switch into the postition polzheniye of
wyork" the positive pulses from the output/yield of cathsde follower
approach the starting/launching of the waiting multivibrator which

form/shapes momentum/impulse/pulses by duration 7-9 uss, which ensure

normal operation ljagrams of accumulation.

Momentum/impulse/pulses from the output/yield of the waiting
multivibrator are supplied to the diagraa of accumulation, which is
intended for obtaining the stable indication of zero of range.
Positive pulses from the output/yield of the diagram of azcumulation
approach the starting/launching of the multivibrator "the setting up
of range accurately%, which is intended for an indication with the
aid of the neon tube "accurately" of the pulse coincidence of the

first and second blocking oscillators.

Besides the indication of the stability of the delay, in the
unit of KND is conducted the indication of the presence of the call
signals, which come in from the unit of DWP, with the aid of the
sultivibrator, into anode circuit of which is included the neon tube

"of call",




Py

o pe i et 3 L

poc = 77130017 PAGE 6/6

schematic diagram (Fig. 131). Inquiring positive signals from
the terminal of 10 couplings P, through the capacitor S, are supplied
to the grid of the left half of tube L, (6N3P). On the left half of
tube L,, is assembled the amplifier of interrogation pulses. In the
absence of intarrogation pulses, the left half of tube L, is closed
by the negative voltage which is remove/taken fron
divider/denominator R, Ry. During the supplying of positive pulses
on grid, the left half of tube triggers itself from the plate load as
vhich serves the primary wvwinding of peak transformer Tp, are
remove/taken the negative pulses which approach the
starting/launchiny of blocking oscillator. Blocking oscillator is
assempbled on the right half of tube L, and works in th2 wvaiting

mode/conditions, In the initial state the right half of tube is

closed by the negative displacement which is remove/takan fron

divider/denominator R;, Rg.

During the supplying to the anode of negative pulse from the
output of the applifier of inquiring signals, the blockin3y oscillator
develcps the positive pulse vhich is removestaken from the third
winding of transformer Tp, and after the capacitor Sg is supplied to

the control electrode of tube L3 (AJ2P). Diode Dy limits undershoots.
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Response signals from the terminal of 12 couplings P, through
the switch Vv, in position "work" approach the grid of the left half
of tube L, (6N3P) on which is assembled the amplifier of response
signals. In th2 absence of response signals, the left half of tube L,
is closed by the negative displacement on grid, removed fros
divider/denominator Ry4, R;;. During the supplyiig to the griil of
positive responsa signals, the left half of tulbe triggers itself and
from plate load negative pulses they approach the starting/launching

of blocking oscillator on the right half of tube L,.

Ty P

Ridhsa Aty
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Pige 131. The schematic diagram of the block of KND.

Key: (1). [illegible]. (2). Coincidence circuit. (3). 3rd blocking
oscillator. (4). Shaper. (5). [illegible]. (6). Multivibrator for
adjusting range of point. (7). Circuit. (8). Housing. (9.
[illegible] (10). Sensitivity. (11). 2nd blocking oscillator., (12).
Multivibrator "of call". (13). Work. (14). Tuning. (15).
Interrogation. (16). Ansvwer. (17). Self control. (18). Call. (19).

Self-control., (20). Work. (21). Call.




poc = 77130017 PAGE 6’1

In the initial state the right half of tube L, is closed by the

negative displacement, removed from divider/denominator Ryg, Rjge
During the supplying to the anode of negative pulse from the output
of the amplifier of response signals, the blocking oscillator issues

the positive pulse which through the capacitor S;, approaches the

suppressor grid of the cascade/stage of agreement.

The cascale/stage of agreement issues negative pulse during the
joint action of inquiring and response signals. Cascade/stage is
assenrbled on the tube L3 which in the initial state is closed by the
negative displacament, removed from divider/denominator R g, Rye toO
control electrods and from divider/denominator Ry, Rp4 to shielding,
Tube triggers itsalf only during the agreement of pulse edges or with
their shift/shear on value not more than 0.2 us. With the
opening/triggeriny of tuhe in its anode circuit, is developed the
negative pulse which through the capacitor S5,, approaches monitoring
jack G, and through the capacitor S;g - to the anode of the third

blocking oscillator,

the third blockiny oscillator is assembled on the left half of
tube L, (6N3P). Into starting position this half of tha tube nof is

closed by the negativ. lisplacement, removed from divider/denominator
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Bes, R2s. Resistor/resistance R,y ~ unbelted, and, by changing its
value, it is possible to regulate the threshold of the function of

the diagram of checking.

This blocking oscillator is started by the supply of negative
pulse from the cascade/stage of agreement into anode sircuit., output
pulse is remove/taken from the third winding of the pulse transformer

Tps; and is fed with the right half of the tube L,, which is included

by diode,
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Fige. 132. Unit th= KND:

1 - indicator lights; 2 - the toggle switches of the start of
call signal and work; 3 - the potentiometer of the regulation of

sensitivity; 4 - monitoring jacks,
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From load Ry, deta2ctor voltage through the capacitor S;, enters the
delay-lina multivibrator and through the capacitor S4 - on the

diagram of accuamulation.

Th: waiting multivibrator, is executed on tube Ly (5M1P) is

intend:d for further signal conditioning, The Triggering of

multivibrator is realized by supply of momentum/impulsa/pulse on its
anode. Momentum/impulse/pulses from the right anode of the tube of
multivibrator ac2 supplied to the cascade/stage of accumulation,

vhich prevents the random functions of multivibrator.

The cascadesstage of accumulation is assembled on the right half
of tube L, (6N3P), where the capacitor of accumulation - S,g.
Accumulation ozcurs on the capacitor of S,4 in such a case, vhen to
the grid of cascade/stage comes not less than 30-40
somentum/inmpulse/pulsas with repetition frequency 55 Hz. At the

torque/moment when comes positive pulse, tube L, is opan/3isclosed

and capacitor S,s charges itself, Charge duration to that
torque/momant until voltage across capacitor becomes greater than

cutoff voltage, subject to the grid of the left half of tube Lg.

A b ERA T S S e
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On tube Ly (6N1P) is assembled the multivibrator "precise
range-zero calibration®. In mode/conditions "tuning"™ the
starting/launching of multivibrator is realized by supply to its
anode of momentum/impulse/pulses from the output/yield of the third
blocking-oscillator, passing the cascade/stage of accumulation. In
mode/conditions "work" the left half of tube L, is closed by the
negative voltage, removed from divider/denominator Rjz,, R4e because
of the current of the right half of tube. During accumalation on the
capacitor of the potential, sufficient for the opening/triggering of
tube, the left half of tube L, opens and due to the voltage drop on

the anode of the tube, the neon lamp NL,, "Accurate"™ lights up.

The cascade/stage of the indication of call signals is assembled

on tube L (6N1P) by the diagram of the waiting multivibrator with
positive grid ani with cathode coupling. Starting/launching of

aultivibrator with positive grid and with cathode coupling. The

starting/launching of multivibrator is conducted by supply to the

grid of the call signal through the toggle switch V, by its position

®includedv,

In the circuit of the anode of the right half of tube, is

included neon tube the NL, "of the call" which is fir21 in tha
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presence of call signal.

Construction (Fige. 132). Network elements are mountz2d cn
L-shaped chassis/landing gear, on rear wall of which are located
couplings P, and P,. To coupling P, are conducted supplying voltages,
and kA to coupling P, - pulse signals. On front/leading wall are

mixed the toggle switches of control, indicator lights, potentiometer

and sockets for the checking of the work of unit.

Unit of the rectifiers of supervisory equipment.

This unit is intended for the feed of the ranging and azimuth
channels of supervisory equipment (Fig. 133), Both channals are
supplied from the identical units each of which contains two
rectifying equipment/devices and provides the followinj stresses:

’250‘ +150. -150 V.

i

T gy SN e
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Pig. 133. Schematic diagram of the unit of the rectifiers of

supervisory equipaent.

Key: (1) . Regulation. (2). Rege [illeg.] stability, (3).
grid/netvork. (4). Illumination. (5). Circuit. (6). Housing. (7).

208Y. (8). Hze

s

ghid v

i eat g
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Fige 134. Unit of the rectifiers of the supervisory equipment: 1 -
the protective shide of illumination; 2 - voltmeter; 3 - the toggle
switch of the start of the illumination of the scale of voltmeter; 4
- switchy; 5 - indicator lights; 6 - in front of keepers; 7- toggle

switch of the start of grid/netvorke.
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Stress +250 in is obtained from the rectifier, assembled by
full-vave circuit on tube L, {508S). At the output/yield of
rectifier, is included the capacitor S; and the electronic regulator,

vhich consists of tubes L, - L, (6N13S) Ci of resistor/resistances R,

- Rz‘o

The work of electronic regulator entails the following. With an
increase in the output voltage, initial setting up of which is
conducted with the aid of resistor/resistance R,g. it decreases
negative grid voltage of of tube Ly (6Zhi). The cathode current
grow/rises, the irop of voltage on resistor/resistance R,y increases.
This voltage is supplied to the grids of control tubes L,-L,. The
resistance of tubss increases and voltage Jdecreases to the nominal

value.

puring a decrease in the output voltage, negative displacement

on the control elactrode of tube Ly increases, the current through
the tuhe of decr=2ases, A voltage drop across resistor/resistance R;g
and anode resistance L,-lL, decreases, output voltage increases to its

nominal value,
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Voltage +150 is created on tube L, (SG4S) and resistance R,g

vhich are supplied from stabilized rectifier 4250 v through the

terminal of 9 couplings P,.

Voltage - 105 V is received from the rectifier asseambled but to

full-vave diagram to tube Ly (5TslS). / the filter of ractifier

consists of throttle/choke Dr,, capacitors S, and Sg. Jutput voltage
is stabilized with the help of tube Ly (SG3S) and hallast resistance

Rio and Ryte

The output voltagex ot power unit are monitored with the aid of
the voltmeter of the IP, which is connected to different circuits

with the help of switch v, and of resistor/resistances Rzp=Rze, Raee

Current with voltage 208 v and frequency 400 Hz is supplied to the

primary windings of transformers Tp, and Tp, through the switch V,.

constructions. Unit is assembled on L-shaped steel

chassis/landing y2ar (Fig. 134).

The cell/2l2ments of electronic regulator are asseambled on
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separate small detachable chassis/landing gear. On front/leading

panel are installed the indicator of voltage with switch, dial

lights, safety devices/fuses, power switch, the potentiometer of the
adjustment of voltage +250 in. On the rear wall of chassis/landing

gear of located couplings Py and Pp.

end section.
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Chapter VII

STABILIZED DRIVE OF THE ROTATION OF AZIMUTH ANTENNA.

The azimuth an*tenna is the timestemporary assigning

cell/elrment, and on the constancy of the velocity of its rotation
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depends the accuracy of the output parameters of system the RSBN-2
which provides the azimuth determinaticn of aircraft relative to
radio beacon with accuracy 0.25° This error is coaposed of the
errors of the aircraft and ground equipment of system. Th2 error of
ground equipment does not exert a substantial influence on
common/general/total error when it comprises not more than 0.4

common/general/total errors, i.e., 0.1° (6').

The system of the control of the setting up of azimuth provides
settingy up the bullet of azimuth with accuracy 4¢, therefore, the
error, caused by th2 nonuniformity of the antenna scan rate, it must

be not more 4.5' (during the gquadratic additicn of errors).

The accuracy of the measurement of azimuth on on the airplane is
ensured, if azimuth antenna rotates by with rate of 100 r/min

0.10/0, Such hijh r+ uirements for supported for the constancy of

the rotational speed of azimuth antenna are realized with the aid of

the stabilize. drive of its rotation.

R
|
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Fig. 135. Unit is the diagram of the stabilized drive of the rotation

of aziruth antenna.

Key: (1) . Block of actuating motor. (2). Azimuth antenna. (3).
Actuating motor. (4). Sensor of tachometer. (5). Rectifier of the
stimulator of standard speed. (6). Rectifier. (7). Block basic
machines. (8). Direct-current generator of EN-45. (9). Asynchronous
electric motor. (10). [illegible] (11). Crystal oscillator. (12).
selsyn sensor. (13). Rectifier. (14). Synchronous electric motor.
(15) . Selsyn transformer. (16). Phase discriminator. (17). magnetic
amplifier, (18). Rectifier controlled. (19). Tachometer is
electrical. (20). Stimulator of standard speed. (21). Control board
of the rotation of antanna. (22). Cabinet of rcll control of azimuth

antennae.
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Technical specifications of the stabilized drive
the rotational speed of azimuth antenna during the automatic
operating mode (at the ambient temperature in limics of 509C, the
speed of the wind to Z5 m/s, ice~covered surface, humidity etc.), of
r/min.

Rotational speed of azimuth apntenna with manual control, r/min.

The maximum accelerations with smooth ccntrcl of drive, are no%t more«,

n/s?,
Time c¢f the adjustment of the starting/launching of iriva, s,

Power, consumed by drive from the three-phase network of alternating

current, kbW,
Power on the shaft of servcmotor, kW.

The same, in work without wind protecticn and at wind velocity 11-12

n/s, of ki.

Block diajram (Fij. 135). Ib the compositicr of the stahilized
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drive, enter the following blocks.

«

i« Control board nf rotation the antenna where are placed the
organs of roll control of antenna, shielding, ccmmutation, measuring
and signaling equipment. Besides this equipment, in panel they are

located:

rectifier D3 for the feed of the winding of the separate =2xcitation

cf servomotor;

the adjustable rectitier (with magnetic amplifier) for the feed
of the independent excitation winding of the direct-current generator

of PN=45;

tegu.ated rectirfior D, for the feed ot the field winding of

magnetic anplifier,

4 2. The block of the srandard siimnulator of rotational speed,

which is internded for:
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the generation of voltage 220 v with Ligh-stability frequency 50

hect., which feeds synchronous electric motor the SD-60 which

provides obtaining the standard rotational speed of aaaaaaa r/min;

the comparison ot the given rotational speed of the azimuth
antenna o, aaaaaaaaa r/min (rotational speed of the selsyn
transmitter of BS-4) at the standard rctational speed of the output

axis of this engine and output of signa! proportional to a difference

in these speeds.

Ko ie




Pige. 136. Cabinet of ro.l control of the azimuth antenna: 1 - the

unit of the rectifier of crystal oscillator; 2 - the unit of crystal
oscillator; 3 - the assembly of roll control of antenna; 4 - the

counter of operating time.
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The assembly of the stimulator of standard rotational speed

consists of:

voltage generator 220 v with frequency 50 Hz with quartz-crystal

centrol;

the synchronous electric motor of SD-60 with the reducer, which

reduces the rotational speed of output axis to 60 r/min;

the ccmparison circuit of speeds.

3. Assembly of the rectifier of the stimulator of standard
speed, carried out by the diagram, analogous tc the diagram of the

rectifier cf encoder,

It i3 structural control board, the stimulator of standard speed

and the rectifier of cirystal oscillator are placed in the
common/general/total strut, ramed by the caktinet of roll control of

antenna (Fig. 136).
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4. Unit of the fundamental machines, consisting of three-phase

1]

induction motor AOL-51-16 (P = 7.2 kW, U = 200 in, F = 400 Hz, I

32.1a, n 2920 r/min) and direct-current generator of PN-45 (P

5.2 k¥, U 115 in, I = 45 a, n = 2000 r/min). This unit is intended

for the conversion of three-phase alternating current with voltage
208 v and frequency 400 Hz into direct/constant voltage 115 in,
necessary for the teed of servomotor, Fer providing a constancy of
the rotational spe=d of servomotor, the voltage on oscillator is

regulated autumatically.

% The block of the servomotor of P=-42M (P = 4.6 kW, U = 110 in,
I = 53.3 a, n= 1500 r/min), which revolves the shaft of the column
of drive through the r2dycer with a velocity of 100 r/min). The free
shaft butt end of the engine through the reducer connect with the

sensor of a tachometer of the type of T3-204,

be Column of drive for the trgnsmission of rotat »>r from
servomotol to the saaft of the antenna and frcm the shaft of antenna

to other nodes, which ensure the synchrcnous working of besacon (Fig.
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137%).
In the column of drive, they are placed:
worm reducer 1500:100 r/min;

magnetic sensors with disks on 30, 35; 36 and 180 magnetic

inserts;

selsyn transmitter the BS-4 of the ccmparison circuit of the

given antenna scan rate with standard;

selsyn-sensor the BS-2 of the diagram of the synchronization of

scanning/sweep PPI;

selsyn $G5-1 for the adjustment of carriage are magnetic

sensors;
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the revolving coaxial transition.

7. wind protection of antenna, intended for derating, necessary
for the overcoming of the rotational resistance of antenna from
ventilator torques/moment, wind loads and the protection of antenna

from the action of nmeteorological residue/settlings and Just.

Functional diagram and operating principle (Fig., 138) . The

stabilized drive of the rotation of azimuth antenna is the astatic

automatic control system, which provides the constancy of the

assigned antenna scan rate.
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Pig. 137. Simplified kinematic scheme of the column of the drive of

the rotation of the azimuth antenna: 1 - electric motor P-42M; 2 -

selsyn S5GS~1; 3 -~ selsyn BS-2M; 4 - selsyn BS-4,

N TR T
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Punctional diagram of the stabilized drive of the rotation of azimuth

antenna.

Key:s (V). r/min; (2). Selsyn transmitter., (3). Azimuth antenna. (4).
Pectifier. (5). Rectifier., (6). Crystal oscillator. (7). Comparison
circuit of rates, (8). SCD 50 from reducer. (9). Selsyn transformer,

(10) . Phase discriminator. (11). Magnetic amplifier. (12). Rectitier.
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The feed of drive is realized from the network of alternating
current 208 in, 400 Hz. Voltage is supplied to the converter, which
consists of engine M, (AOL-51-16) and direct-current generator M,
(PN-U45), from which direct/constant voltage 110 in is supplied to

servomotor My (P-42-M). The servomocor through the worm reducer

revolves azimuth antenna with a velocity of 100 r/min.

With the axis of the antenna through the reducer, is connected

the selsyn transmitter of the compariscn circuit of rates whose rotor

rotates at a rate of 60 r/min, called the ygiven antenna scan rate.

ab The stimulator of standard rate consists of a-c generator 220 of
high-stability frequepcy 50 Hz ard the synchronous motor of SD=-60

rserin, With this axis connect synchro-transformer the comparison

circuit of rates.

The action of tn» stabilized drive is fkased on the comparison of

.he given rotational speed cf antenna with standard with the aid of
the comparison circuir of speeds, Tf the rotors of selsyn transmitter
and synchro-transtormer cf comparison circuit rctate synchronously

and in corcora, i.=»., the aaaaaaaaa and angle of displacemont Letwennp
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them is equal to 909, then on the output/yield cf comparison circuit

voltage is equal to zero. This means that the stabilization system is
controlled accurately and to servomotor is supplied optimum voltage

from direct-current generator M,, rotated with engine M,.
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Page 175.

Fig. 139. Block diajram of the stimulator of standard speed,

Key: (7). Crystal oscillator. (2). Forwning amplifier, (3). Anmplifi=r
é and blocking oscillator. (4). Divider/denominatecr. (5).

Divider/danominator. (6). Ampliiier. (7). Synchronous electri« motor,

e
|
I
l
|
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(8) . Comparison circuit of speeds. (9). Selsyn. (10). Phase
discriminator. (11). To magnetic amplifier. (12). r/min. (13). From

the selsyn transmitter of antenna.

i
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If the rotational speed of selsyn transmitter above or lowver
than standard rotational speed of synchro-transformer, appears the
synchro-angle and at the output/yield cf comparison circuit appears
the constant voltage which through the diagram of the automatic
breaking of relay R,, R, R3, the magnetic amplifier of mu, the
rectifier D3, the direct-current generator M, affects the servomotor

M3 so that its speed chanyges to the elimination of the appearing

errore.

In the stabilized drive accepted hyposynchronous start of
automatic control systeam (ACS) under favorable conditions, i.e., the
start occurs at speed lower than standard, but very close to it and
at the insignificant synchro-angle, The Hyposynchronousness of start
ACS requires the preliminary switching on of the stimulator of

standard speed before starting/launching.

During the starting,/launching of drive, begins to rotate the
induction wotor ot the unit of the fundamental machines and upon
reaching by it of the definite speed is excited oscillator, and then

smoothly begins to rotate servomotor and antenna.
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When the given antenna scan rate reaches the rate, close to
standard, and the synchro-angle of the small and determined sign, at
the output/yield of the comparison circuit of rates, is created the
insignificant voltage of the determined polarity, sufficient for
function relay R,, and on the direct-current generator of PN-45 - the
voltaye, close to optimum by which vwear/operates the relay R, circuit

diagram ACS and is self-locked by contacts 1, 6.

After the switching on of relay R, and Rp, is supplied the teed
to the winding of the relay Rz, through contacts 1, 6 which to the
control winding of magnetic amplifier it enters error voltage with
the output/yield of the phase discriminator of comparison circuit.
Because of this the rotational speed of servomotor smoothly increases
before obtuining th2 synchronous rotation of the rotors of the
selsyns of comparison circuit, Subsequently the rotational speed of
servomotor is supported by constant., During the function of relay Rj,
its contacts 4, 9 ar2 hroken and disrupt the feed circuit of the
winding of polar relay R,, on the contrcl winding of maynetic

amplifier r=mains that which was connected to phase discriminatoi,

since the feed of relay R, 1s trealized through its contacts 1, 6,

The Jisconnection/cutoff of contrcl winding can be producecd hy
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switch V, or as a result of a decrease in tensicn of direct-current

generator for any reasone.

Stimulator of standard speed (Fige 139). As the basis
rise with voltage 220 v and frequency 50 Hz, is placed the
principle. Sinusoidal frequency variations of frequency 10
obtained with the aid o crystal oscillator, are converted
momen tum/impulse/pulses, the repetition frequency of which

reduced to 50 dz with the aid of frequency dividers.

of current
following
kHz,

into the

thzn is
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Fig. 140. The schematic diagram of the blcck of crystal oscillator.

Key: (1). Freguency of aaaa Hz. {2). Hz. (3). Awmplitude 50 Hz.
Circuit. (5). Housing. (6). in. (7)«

(#) .
Hz. (8).
synchro.

Rotor of receiving
(9)« Signal. (1) error.
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Page 177.

Prom the obtained seguence of momentum/impulse/pulses, are isolated
the fluctuations of the fundamental frequency 50 Hz ani they are
amplified to the voltaye 220 in, necessary for the feed of the

synchronous electric motor of SD-60.

The schematic diagyram of the plock of crystal oscillator (Fig.

140) « The fundamental cell/element, which determines the frequency
stability of output voltage, is the crystal oscillator, employed for
the generation of th: sine voltage of high-stalbility frequency 10

kHz,.

Crystal oscillator is carried out on the lef¢ half of tu,- L,
(6N1P) Ly dragram witl capacitive feedback and incorporation of the
quartz between the control electrode and the anode. Voltage 10 kiz
frequency, rewmovel tronm duct Ly, C,, Cs, is supplied to
amplifici-liniter on tabe L, (6J1P). The cascade/stage of limitation
works in the mode/conditions of bileteral limitation on maxinun
because of limitaticr in yrid circuit, and on the minimur - bocause

of the cutoft of anode current, The obtained square pulses are
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differentiated by circuit C4, Ry;3, they are amplified by pulse

amplifier and are supplied to the startings/launching of the delayed

blocking oscillator on tube L; (6N1P).

Blocking oscillator wear/operates, and from the third winding of
transformer Tr, is taken the positive pulse, which is supplied to the
first frequency divider. In the unit of crystal oscillator, are

applied four divider/denominator, the ensuring two-hundredth

frequency division of the sequence of momentum/impulse/pul ses.

The first thiee divider/denominators are assembled on the
diagram of the waiting blocking cscillator on tube Lg (6N1P) and the
tight half of tube L, with storage equipment/devices on tubes L,
(6X2P), Lg (6X2P), L; (H6X2P)e In the first and second
divider/denominators storage equipment/device is included in the

circuit of the control electrcdes of the tuktes of blocking

oscillators.

storage equipm~r’/Jevice of the first divider/denominator, which
consists of capacitors Cy;s, Cy;4 and the fixing tube L,, is included

in the circuir ot the control electrode of the lef* half oi tube Lg.

.~
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Capacitors C,, and C;4 form the capacitive voltage-divider from which
is remove/taken the voltage on monitoring jack Gjz. Potentiometer R,q
serves for the establishment of the multiplicity of the frequency

division of the sequence of momentum/impulse/pulses by the adjustment

of the initial stress level on capacitor Cy, and on the control

elect 1ode of the tube of blocking oscillator.

In the absence of charge on capacitor C;, and of negative
voltage on the control electrode of the left half of tube Lg, the
blocking oscillator is excited. At this moment kecause of grid

cathode currents, occurs the charge of capacitor Cy,. Fixation of the

waximum stress level on capacitor C,, is ccnducted by the tube Lo, to
first accelerator of which is supplied neqgative voltage from
divider/denominator R,;¢, Rpg, Ppy. If during blccking-process stress
level on capacitor C;, is higher than the voltage, removed frnmn
dividersdernominator, tnen capacitor C,;, will discharge itself on the

circuits: capacitor C,4 is resistor/resistances Ra;, Rags, Raz 135 a

tube L, to the voltage, removed from ditider/denominator.

1 Momentum/irpylse/pulses trom the secondary winding of
transformer Tr, throuqh capacitor Cy4 approach tha anode of the lef*

half of tube L,, which in the pulse separations it is discharye«d

W R TR
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through the right half cf tube Ly to the level of the fixing stress,
removed from divider/denominator. the stress of aaaaaaaaaaas;
therefore the leit half of tube L, is clos2d anrd capacitor discharge

Cy7 does not occur,

puring the supplying of positive pulses frcm transformer Tr,,
occurs stepped capacitor discharge C;; through capacitor C;e¢. This
leads to a siepped variation in the grid voltage of the left half of
tube Lg (Fig. 141a) and after the admission ot the fifth positive
pulse tube triggers itself, in consequence of which it appears

blocking-process.

b e v
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Page 178,

Pig. 141, Diagram/curves of voltage, which elucidate work of

divider/denominators.
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In this case, again occturs the charge cf cagacitor Cy, (see Fiqg. 140)
and impulse shaping which from the secondary winding of transformer
Tr, is supplied to the following divider/denominator. The

multiplicity of division in the second divider/denominator is

establish/instalied by fpotentiometer Rpse

Analogous processes takes place in the third
divider/denoninator, with by that only difference, that storage
equipment/device is included in the cathode circuit of the right half
Jf tubkc L, blockiny oscillator. This tube is closed by the voltage,
removed from dividcr/denominator P,oe, Rigs R3zpe. PoOtentiometer Ryq
serves tor the adjustment of the multiplicity of the frequency

division ot the sejuence of momentum/icfpulse/pulsas.

After the almission of negative pulses from the secondary
vinding of trursform>r Try, capacitor Cpg yradually charges it:elf
(Cas << Cag) s Bercause HE vnis the displacement of aaaa (Fige 141L) on
the ccrirol electrode of the 1ight half of tube Ly, decreases aud
vith the admissiorn ¢f tne fourth rcgative pulse the tupe trigyers
itself, ceppeoars blockinj-process, As a4 result of this, ozcurs the
capacitor discharye C,g through the right half cf tube Ly and tac

formatior or tue worten*um/impilse/pulse which is supplied to the
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following divider/denominator (see Fige. 134L).

The fourth divider/denominator is assembled on tube Lg (6H1P) by
the diagram of the waiting multivibrator with cathode coupling, with
two stable positions. Square pulses (aaaaaaa Hz) from part of anode
loads (R3s, R43") of the tubes of the multivibrator through the
integrating circuits 39, C34s Case C3s iS supplied to the control
electrodes of terminal push-pull tuned amplifier on the tuhes of L,,,
Ly, (6P3S). The input voltage of terminal amplifier is regulated by

the dcubled potentiometer Ryge

From output tiransformer Trg the current with voltage 220 v and
frequency of 50 Hz, approaches winding synchronous electric motor M,
(SD-60), mechanically cornected by a contactless selsyn M, (BS-4),
that work iu transformer wode/conditions in the comparison circuit of
rotational speed, With light load th2 rctational speed of synchronous
motor is de¢termined only by freguency ot the feeding voltages but the

stability of the yolocity of its rotatien - by frequency stabiliry,

Tae comparison caircuit of velocities is intendad for the

comparison of the qiven antenpa scap rate of aaaadadaaa r/min with thoe
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standard rotational speed of the rotor of the synchro-transformer

(BS-4), connected mechanically with the electric motor of SD-60.

This diagram consists of the synchro-transformer, the rotatioral
speed ot which is standard aaaaaaa r/min), the phase discriminator
(phase discriminator), assembled on diodes Dy, D, (Fig. 142), and the

selsyn trarsmitter (BS-4), connectad with gear drive with the shaft

of azimuth antenna.

The three-phase windings of synchro-transformer are connected
with the appropliat- windings of selsyn transmitter, To the
single-phase winding of selsyn transmitter, is supplied the current

with voltage 45 v and frequency 400 Hz from the secondary windirg of

transtormer Tr,.

e Lp e o




DOC = 77140017 PAGE g‘q

Pig. 142. Fundamental ccmparison circuit of speeds.

Key: (1). Selsyn transmitter. (2). Synchro-transformer. (3). ine. (4).

Hz. (5). Error voltage,
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The action of this diagyram is based cn the property of selsyn system
which lies in the fact that voltage across terminals of the
single-phase winding of synchro-transformer changes accordiing to the

cosinusoidal law of dependence on displacement angle betweern the

rotors of the selsyns:

vhere the aaaa are the maximum voltage cn single-phase the windirgs

of synchro-transformer; 9 - displacement angle Letvween the rotors of

selsyns; w is an angular voltage frequency cf netwerk (f = 400 Hz).

As the coincidence of the rotors ot selsyns, is accepted such,

by which the load voltage of tle single-phase winding of

synchro-trausforuer is equal to zero,

The voltage in the single-phase winding of synchro-transformer
is induced orly with the mismatched position of the rotors of
selsyns. The valye of this voltage is determined by the degrea of
disagreercnt/mismatce, and phase - by the sign cf

disagrecment/misnatch,

Similar pattern i. observed during the sinmultaneous rotation of
o]
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the rctors of selsyns. If rotors rotate synchronously and in concord,
i.e., at identical speed and at each pcint in time are shifted
betyeen themselves by anglie of 90°, then the voltage in the
single~phase winding of synchro-transformer is not inducted, i.e.,
error voltage is equal to zero. As soon as is disrupted the equality
of speeds, 1s disitupted the coordination of the position of rotors,
the as a result of which in single~phase winding synchro-transformer
appears error voltaje (f = 400 Hz). The value of this voltage depends
on displacement angle, and phase on togas, which selsyn rotates
faster. In this case, the voltages in the single-phase windings of

selsyn transmitter and synchro-transformer are cophasal or antiphacze.

The variable of voltage mismatching is converted into the
voltage of tle direct current with +he aid c¢f the phase discrimirator
in which as reference voltage 1s utilized the voltage, which feeds
the excitation winding or selsyn transmitter, For this, from the
single-phase winding of synchro-transformer, the error voltage is
supplied to the primary windirg of transformer Trg vhas=e detector,
and reference voltaje ic removes/taken from the secondary windinj of
transforrer Tr,, conn~cted to the midpcint of the secondary winding

cf transtormer Trg.
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Pige. 143, The diagram/curves of voltages which elucidate work of the
comparison circuit of the speeds: I - the mode/conditions of the
rotation of selsyns nonsynchronous; II - synchronous, but mismatched;:
III - synchronous and matched; a and b are voltage on the secondary
winding of transformer Trg; ¢ - the reference voltage of phase
discriminator; d and e - the resulting voltages on diodes D, and D,

respectively; f are stress on the loads of diodes; g - the resulting

cutput potential of phase discriminator.

b
|
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Thus the voltage of the error signal on diodes Dy and D, is
supplied to antiphase, but supporting/reference - in phase.
Consequently, on one dicde the resulting voltage is equal to sum, and

on the second - difference in the appliad voltages.

From the torque/moment of launching/starting and to the
torque/monent of the function of the diagram of the automatic
velocity controli of the rotation of servomctor occurs the lack or
synchrenation and the mismatch of the rotation of selsyn transmitter
and synchro-transformer, since d0 = 2dt (Q - a difference in the

rotational speed of the rotors of selsyns).

As a result of this in single-phase winding synchro-transformer
are inducted the balance-modulated iluctuations, These fluctuations
throuyh the transformer Tr, are supplied to dicdes D, anrnd D, in
antiphase (Fiy. 1431, 2). The diodes D, and D,, affects the resulting
voltage (Fig. 143a, ¢). After detection are created the voltage (Fig.
143f) on the load resistor/resistances of diodes and resulting
voltage of mismatching (Fige. 143y). The ampli tude of output voltaqge
depends on the paramet»rs of output filters. With
approach/applroxisation to the moment of syncnronization the froauency

of the bLalance-modulat=d oscillations decreases, and the anplitude

;?¢444;4Quzbéa/-
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At the torque/moment of the synchrcnization of oscillation in
the single-phase winding ot syrchro-transformer, they becone
unmodulated, amplitude and their phase respectively depend on the
value of angle and sign of disagreement/mismatch (Fige 143, IT). To
diodes D, (see Fij. 142) and D, it affects the total and differential

voltage; therefole as a result of detection on the load of phase

discrimitator R3,, i3, 15 created the direct-current voltage of the

error sigynal whose level and polarity are determined by anygle and the
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sign of disagreement/mismatch, error voltage frem the load of phase
discriminator is supplied to the contrcl winding of magnetic

amplifier.

During the synchronous ard meatched rotation of the rotors of
selsyns in the single-phase winding of synchro-transformer, the error
voltage is absent, on diodes D,y and D,, operates the only reference
voltage; therefore output potential of phase discriminator equal to

Zero.

For a visual test of the rotation of suppcerting/reference selsyn
Ma, serves the tube LN,, which flashes during the closing/shorting of

the contact group of K35y as the cam/catch/jaw, established/installed

cn the chart of selsyn.

For the prehcating or the lubrication of *he¢ reducer of the

electric motor ot SL-60 at temperature helcw =259C by tumbler V; is

TR

included the feed to h2ating element N3, in this case lights up the

varning lamp LN,.

Eas s

. ST
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schematic diagram cf electric drive. Figure 144 shows the only
schemat ic diagrams of the block and nodes, which directly participate
in the antihuntiny circuit of the rotational sreed of aziwuth antenna
and necessary for understanding the physical processes, which proceed

in stabilization system during different mode/ccnditions.

Current with voltage 208 v and frequency 400 Hz through the
automatic machine of protection Av,; control board and the switch V,
"launching/starting - work®" the drive of antenna is supplied to the
synchronous sjuirrel-cagye motor M, the unit of the fundamental
machines, In the position of switch V,, "launching/starting" or
"york" of the excitation winding of engine M; respectively are

connected by star or triangle.

Engine M, is connectaed by axis with direct-current dgenerator M,.
From the *terminals of the oscillator throuyh the ammeter IP, and t*he
automatic machine of protection Av,, the voltage approaches the
grippers of th2 anchor chain ot performing motor M3. AS Servorotor is
utilizea the cvlectric motor of uirect current are compounded, with
series-wound winding, *the type of P-24M (by diagram accepted as
independent* constant excitation). The characteristic of motor

approximutely is described by equation
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where n - the rotational speed of engine; U - the line voltage; I -

the current of the of atmature of circuit; R = the armature

resistance, brush contact and supplementary external
resistor/resistances in anchor chains C is design constant of engine;

f - magnetic rlux of one fpole.

Fromw this ejuation it is e¢vident that a change in the speed of
servomotor car be conducted by a change in the feeding stress,
current of anchor chain, resistor/resistance and magnetic flux. In

the stabilized drive the velocity control of rotation it is conducted

by a change in the feeding stress, however, since in servomotor there
is series-wound winding, yo a change in the stress will produce

change ir the current or anchor chain and magnetic flux.

For mairtainingj tne constancy of the rotational sp2ed of
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servomotor M3, is required this change in the vcltage of the

geperator, which would compensate for all reasons, affecting a change

in the rotational speed of servomotor.
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Pig. 144. Schematic diagram of the drive ct rotati-»n azimuth antenra.

Key: (1). Launching/starting. (2). Work. (3}. Ve (4). mA. (5).
Manual. (6). Automatic. (7). "network". (8). Remote IP, tachometer.
(9) . Manual control. (10). Automatic control., (11). Hz. (12).
Earth/ground. (13). Alternating (14). Voltage. (15). signal. (16).
error. (17). Selsyn. (18). Alternating current. (19)e Unit of the
fundamental machines. (20). Antenna n = 100 r/min. (21). Unit
performing. (22). Magnetic sensor. (23). Selsyn transmitter. (24).

Engine. (25). Stimulator of standard speede.
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184.

145, Curve 9L magnetic permeability of Permalloy.

(1) « Operatinyg r23Jji10n.
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This is achieved by the self-adjustment of coil current of the
excitation of oscillator (OVG) with the aid of the magnetic amplifier
of the MU,, through the wirding of alternating current of which is

supplied the voltage on rectifier D3 the feeding 0OVG.

Magnetic amplifier MU; has two windings of direct current -
magnetic biasing IT, the manager III and two windings of alternating
current I, L connected in the circuit of rectifier D; so that enmf,

induce in the windingys of direct current, are ccmpensated for.

Field windiny is utilized for fixation ot the position of
operating point on the characteristic cf the curved magnatic
permeability of cor» u = f (i) and manual ccntrol. By a change in the
current ot control winding III is conducted the regulating of the
value c¢i common/gencralyztotal inducrtance and common/genaral/total
vinding impedunce I, 1 to alternatiny current in the mode/conditions

of automatic control.

It is Known that neotween maynetic intensity H and the valu2 of

current i, which ~akes place on conductcer, there is

relationspip/ratio i = ki (k is a proportionality factor). Thereforws
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the dependence of maynetic permeability u core from the Permalloy,
placed inside the coil over which flow/lasts direct current, from the

value of the latter, will be the same as its dependence from H (Fig.

145) .

During a change of the direct coil current of magnetic biasing
or in control winding changes magnetic permeability and,
consequently, also inductive reactance X of windings I, I which is

equal

where L - the inductance of the winding of alternating current with

core.

In turn,

vhere L, is inductunc- of the winding of alternating curren+t without

core.

The overatiny point of tne characteristic of magnetic amplifier
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is selected on tae falling/incident sectjon of dependence p = f (i);
therefore witn anrn increase in the current, which takes place through
the winding, magnetic parwmeability of its core falls, and during a

reduction in current, it grow/rises.

Wwith simultaneous participation in the operation of bhoth
windings of direct current (waqnetic biasing II and of the manaqer
I1I) is created the resulting magnetic field, If the magnetic f{lux of
control winding III coincides in the direction with th2 magnetic flux
of field winding II, *then decreases the inductive reactance of
windinjys I, I, and voltage fed to the rectifier Dy, the current
through the 0OVG, voltaje on oscillator PN-45 and the rotational speed
of servomotor incr=ase. If the magnetic flux of control windiny I1II
is contrary magnetic tlux of the winding of magnetic biasing 11, *hen
the inductive reactance of windings I, I increases, and the voltage,
applied to rectifier N3, the current througn the 0VG, voltage on
oscillator PN-45 and the speed of the rctation of servoumotor

decrease.

For undarstanding the destination of the separate network
elements and phased processes in it, let us exanine the different

forms ot the operating modes ot drive,
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Starting/launching mode/conditions and manual control. The

fupndamental destination of this mode/conditions is the provision for
self-excitat ion of oscillator and the smocth start of drive (without
considerable electrical and mechanical overloadings). This is reached
by the determined saquence of the fulfillment of operations and

ccnmutations of diagranm,

Page 185.

The condition or smooth start is the change in the field current
of oscillator the proporticnal to its rctational speed, i.e¢., the
self-excitation o1 oscillator, which is achieved hy the creation of
positive feedback between the circuit of arwmature and its independent
excitation winding (OVs) by means of the comnection of the fiecld
winding 11 of majynetic amplafier of MU,y to the circuit of the

armature of generatort.

During *hz launching/starting of drive, the switch ; 1is
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establish/installed in the position "star", by which the winding of
synchronous motor M, is cornected by star, the coil of relay R, is

de-energized and the contacts of relay are located in the position,
indicated in Fig. 144, Through locked contacts 2, 7; 4, 9 relay Ry,

the field winding II of magnetic amplifier of MU; is connected up to

the grippers of the armature of generator.

Induction motor begins to rotate, without experience/testing

special load, since field current is very small, and gradually

increascs rotational spced.

With an increase of the rotational speed of the armatuyre of
generator, is raised the voltege on the oscillator of PN-45, thanks
to which increases coil current of magnetic biasing II, decreaces the

inductive reactance ot windings I, I ccnnected in the circuit of

rectifier D3, and thererore increases coil current of the excitation
of oscillator, An incr=d4se in the coil current of excitation produces
boosting on oscillator etc., l.€., OCCULS the usual process of the
self-excitation of dir2ct-current generator, The rate of the process
of the excitation of oscillator is requlatea by variable resistonce
Re, connect=d inr thc ciccuit ot field winding 1I. When the jower of

oscillator is sufficient tor the overcowming of the moment of
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frictional forces, servcmotor bhegins slowly to gain speed.

When the rate of servomotor M3 increases to the nominal for tkhis
mode/conditions (1100-1300 r/min), switch V; sets in position wwork".
In this case, the rate of induction motor increases, the winding of
relay R, through the rectifier D, is ccnnected up to the first and
second phases, relay wear/operates and through contacts 5, 10 and 1,
6 it ccnnects up the field winding II of magnetic amplifier to

reqgulated rectifier Dj.

Resistor/resistance R,, included in the circuit of rectifier

during the setting up of the switch of modesconditions V, in position

"manual", makes it possible to establishy/install operating poirnt on

the chariacteristic of the magnetization of the core of MU, and if

necessary to tealize smooth marnual voltage regulation on oscillator
and rotational speed of servomotor in lamits of 150/0 from datunm

speed.

The knob/stick 01 resistor/resistance Rg and switch V, are

derived on the front/leading parel of ccntrol panel of the rotatior

of antenna.

TR e g,
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Mode/conditions of automatic control, The translation/conversion
of drive in the mode/conditions of autcomatic control is realized by a
setting up of switch V, at position "automatic". In this case, the
field winding II of{ magnetic amplifier MUts remains that which was
connected to reayulated rectifier D,, but the current control of

magnetic biasing is conducted by resistor/resistance R,. Furthernmore,

is prepared for work the diagram automatically cf the connrecticn cof
control wirding 1II of magnetic amplifier of MU, to th2 output/yield

of the phase discriminator of the comparison circuit of speeds.

The last/latteir diagram consists of relay R,, the r, polar relay
Res Startinyg rheostat Ry, R;a, serving for the limitation of %he
current or control winliing III during its incorporation, variabhle

resistance Ry,, which ccntrols m? of the incorporation of relay Rpe//
during the sa2+tting up of switch V, into positicn the "automatic®
winding of relay R, and R3 the arc connected to the minus circuit of

oscillator ..

Page 186.
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Before the function of the diagram throuyh contacts 2, 7, relay
Ry to phase discriminat«: is connectsd resistor/resistance R,g;
therefore with the presence of the disagreem2nt/mismatch of selsyns

instrument IP; shows current within limits frcm -10 to +10 mA.

If the rotational speed of selsyn transmitter is below or higher
than the rotational speed or synchro-transformer, then oun the
output/yield of phase discriminator voltage changes with difference
frequency and the riflemansgununer of the instrument of I?3 oscillates
with the difference freyuency of aaaaaasaaaa within limits from =10 to

+10 ma.

At the rotational epeed of selsyns, close to synchronous, *he
oscill.ticn frequency of arrow/pointer decreases and with the
@aaadadaaa Ol peat or pointer they will be discontinued. At
synchronpus speed, wut with the presence of ericr anjle of salsyns,
the needle indicates the constant value determined by degree and the

sign ¢t the mismatching of selsyns,
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At sufficient the stress levels on the output/yield of phase
discriminator the armature polarized relay Ry is force against left

contact, closing the circuit of the power supply of relay Rje.

Relay R, wear/operatas, is self-blocking by contacts 1, 6 a by
contacts 5, 10 it closes feed circuit relays Rjze Simultaneously

breaking contact 4, 9 relay R, disconnect warning lamp LNg "mannal",

and closing contacts 5, by 10 relays Ry switch on warning lamp the

LNs "Automatic™ which indicates about the start of the

mode/conditions of automatic controle.

Variabie resistance BR,, the "getting up of the toargys/moment of
the switching on >f au*cmation", connected 1n series with *+he coil ot
relay k,, is intended for the selection of the voltage of the

switchiny on of ra2lay at the definite rotational speed of the

armature of servomotor.

MO

TRETYSY.

4 The optimum hyposynchronous switching on is achieved by the

consecutive functic. of relay K,, Rz and Rj.

I
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The polar relay R,, contrclled by the voltage of the error
signal from the output/yield of phase discrimirnator, is regulated so
that its function occurs under current strength to 10 mA, i.e., at
small displacement angles, which contributes to the smooth entry of
servomotor into the mode/conditions of automatic regulation. The

function of this relay provides the favorable switching on of control

vinding IIT on the syuchro-angle,

The feed of the winding of relay Ry is realized on the circuit:
Fhase discriminator - instrument IP; is the seccnd hoard of switch V,

in position "launchinjy/starting"™ - the winding of relay R, is

breakingy contact 4, 9 relay Rje

The winding ot relay R, is supplied from the oscilliator oi PN=-U45
on the following circuits: oscillator PN-U45 is the third board or
switch V, in position "launching/starting" - contacts 2, or 3 polart
relays R, are resistor/rcsistance Ry, ~ the winding of relay ?, is

contacts 2, 4 switcheg V, = oscillator PN=-45,




g
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Duriny tue runction of relaey &3, breakinyg contact 2, 7 ard 4, 9
disconnect the winding of polar relay R, and resistor/resistance Ryq
from phase discriminator, hut circuit closing cecntacts 1, 6 switch on
the control winding of the magnetic amplifier of the MU,; through

starting resistance E;, = Ry switch V,.

Durinyg the rotation of this switch from pcsition
®launching/starting" to position "work" are disconnected
consecutively resistor/resistances R,g = R, Without the breaking of

current,

In ord-r to avoid higyh voltayes on ccntrol (overcontrol) is

recommended after the i1gnition of the tubhe of LNg "automatic" the
derive/concluding of resistor/resistances R;g - Ry, with the lazy

turnatround of the hanidle of switch Vg

The mode/conditions of automatic ccntrol bhegins from the

torque/monent of the switching on of ccentrol winding III,
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As the visual 1display of the accuracy of maintaining the
constancy of the antenna scan rate serves the stahility of the
position ot the arrow/pointer of the instrument of IP3z. In this case,
it is necessary to keep in mind that the rifleman/qgunner must not
compulsorily be found on zero. The zerc positicn of arrow/pointer is
a special case and testifies to the absence of displacaum2nt angle

betwean the selsyn transmitter and the syncnro-transformer.

Congtruction of the cabinet of roll ccatrol of azimuth antenna
(cabinet 2L UVA). In tuils cabinet are placed the unit of rectifiers
for the Leed of the stimulator of standard rate, the unit of the

stimulator of standard rate (unit of crystal oscillator), control

board.

etructurally th= nunit ot rectifiers is carried out detachalble.

et S o At L DA ey
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On ite front/lazding panel are arranged:
voltmeter with switch to tour positions;

the switch of the feed of the power transfcrmers of rectifiers;

safety device/fusss witu signal neon tubes Pr; (see Fig. 144) to 3 a
in circuit (203 in 400 Hz) feed rectifiers Pr, to 0.25 a in the
circuit (208 1n, 400 4z) ot the feed of transformer Try illumiration

and signaling; PLy to 0.25 a into circuit +300 in;
the axis of potentiouweter R,, the adjustment of voltage +300 in;
the switch or the dial ligh* of the scales of voltmeter.

The unit of stimulator stardard speed is also catried out

detachabhle, On its tronty/leading panel is derived the axes of
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potentiometers K,,, Ras, R3g for adjustment the coefficient of the
division of divider/ienominators and the axis of the paired

potentiometer R, for the amplitude control of output voltage. Besides

these organ/controls of adjustment, on front/leading panel are placed
the tubes, sigualling about the rotation of the armature of the
electric motor of §D-60 and abcut the switching on of the preheating

of the electric motor before launching/starting with temperatre helow

- 259¢C.
The control board is the tight part of the cabinet of UVA.

On its front panel are concertrated all the op2rational controls

and ccntrol:

teletachometer 1P, for the measureaent of the rotational spoed

¢f servomotor;

the 1ndicator I[Pz, which controls the stabtility of the antonna

sCan [dte,
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ammeter IP, vcltmweter IP,, that measure the current strength ard

the voltage of the servcmotor of P-U2M;
automatic machine Av, "network";
switch starter the "drive of antenra" on three positions;

the knob/stick of variable resistance Ry for the manual velocity

control of the rotation c¢f antenna;
selector knob V, starting rheostat Ry, = Fya automatic control;

the switch ol the modo/conditions ¢f co:c¢rol *. "manpual is

automatic" and the correspondiny warning lamps cf LN, and LNg;

safety device/fuses with signal neon tubes Pry to 5 a in v
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circuit (208 v, 400 Hz) of the feed of power transformers rectifiers,
Pr, to 5 a in the circuit (5.8 ¢) of the feed of the dial lights and

signaling.

In the lower part of the panel of control ftehind small doors are

placed the nonoperational ccntrols and control:

the automatic macaine cf protecticn Av, the anchor chain of the

oscillator of DN-45; milliaumeter IP5 in the energizing circuit of

the oscillator of PN-45;

milliammeter TPg in the circuit of the field windiuy IT of

magnetic amplifier;
ammeter [P, in the energizing circuit of actuating motor;

the axis of variaonle resistance Ro for the setting up of current
strength the constant naguetic bilasing ¢f magnetic amplifier during

launching/starting (s2t+ting up of the duration cf




T
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launching/starting) ;

the axis of the alternating/variable resistance R, for the

setting up of the current strength of constant magnetizing during

automatic control;

the axis of variable .esistance R,y for the setting up of the

torque/moment of the s4itching oh of automatic control;

monitoring jacks sy, and G, maynetic sensor are thirty-degree
markers and the 3ockets 63 and G, to which is fed current with
voltagye 220 v and {r2guency 50 Hz irom crystal oscillator. Thuse
sockets are utilizel with cscillographic checking and the regulation

cf the optimum antenaa scan rate,
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Fig. 146. Unit is the diagram of the electric pcwer supply of radio

beacon.

Key: (1). Diesel gencrator. (2). Converter. {3). Vo {33). Hz. (W4).
Light protection. (5). Cable. (6). Illumination of body. (7). Cabinet
cf roll control of azimuth antenna. (8). Cabinet of *the radio station
of communication/connection. (9). Panel of cable inlets. (10).
Cabinet of feed. (11). fireplace-fan. (12). AKK 0SVE5. (13). Local
blowout. (14). Central blovcut of fronts/leading wall., (15). Local
blowout. (16). Central blowcut of rear wall. (17). Supplementary
blowout of rear wall. (18). Frout/leading wall cf body. (19). the
rear wall of body. (20). [illegible] (21) Air blowing. (22).

Cabinets.
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Chapter VIII

ELECTRIC POWER SUPPLY,

The c¢lectric power supply of radio hbeacon is realized from the
mobile electric generator of PES-6 (Fig. 146) moSnost6bh 30 kw by a
three-phas~ current, with voltage 208 v and the trequency 400 Hz,
mounted orn biaxial trailer, Power plant works Froth in the
self-contained modesconditicns and fror the usual network of
three-phase currenr 380,220 in, 50 Hz. With feed from mains 380/220
in, 50 Hz 1s utilized converter VPL-30, in tnis case the power irput
it is approximataiy 55 k. In self-contained mode/conditions are used

two diescl=-electric ajjregate/units of AZ-30, that work in turn,

Convertor VPL-30 1s the automatically adjustable machine

converter, which consists cof;

asyncrronous +=lectvric motor with short-circuited rotor P = 17

k¥, U = 3606/220 in, i = 80/%0 a, t = S0 Hz);
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tLe alternator, made on one shaft with electric mdotor in common
housing (P = 30 kW, U = 208 in, I = 104 a, £ = 390 Hz, n = 2320

r/min);
driver with the carbon reqgulator cf voltage;

control board.
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Fig. 147. Cabinet of the feced of the radio beaccn: 1 - charge
equipment/device; 2 - the panel of the switching on of the feed of

radio beacon; 3 - the panel of the start of the fans of blowout.
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Diesel [oscillator AZ-30 includes:

Diesel engine UAZ-M204G (P = 60 heope, n = 1500 r/min) ;

alternator GsSK-30 (P = 30 kW, U = 208 in, I = 104 a, cos ¢ =

0.8, £ = 400 Hz, n = 1500 r/min);
driver with th2 antihunting circuit of voltage and frequency;
control board.

All agqregate/units through the automatic machines of protection

can be connected to one of the two cables, which connect power plant

PES-6 with apparatus cakin.

The diagram of the connection of the aggregate/units of power

plant to apparatus cabin prcvides transition frem one aggreya~e/unit

tc another, without interrupting work cf radio beacon. ™he value of

it

e Ll

o
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the power input of apparatus cahin depends cn the mode of work of

radio beacon, conditions of work and value of increment load.

during the nominal operating mode cf equipment, prasence of the
vwind protection of azimuth antenna, disconnection of part of the

increment load, which does not affect the work cf radio beacon, the

pover input of the network of three-phase current 208 in, 400 Hz is

approximately 23 kKVA (16,7 kW with factor of power 0.725).

The maximum power input of approximately 27 kVA (21 kW) under
the following conditions: azimuth dantenna rotates at wind velocity 10
ms without wind protection, are included all fans of body, charges
itself one 72f the storagye batteries by current 10 a and en*ire
equipment tor radio heacon works with tull load. The current of the

most loaded phase at tne maxinmum pover input does not exceed 78 a.

Electric power supply on triple-ccre cable will be
feed/conducted to va: panel of the cable conclusionyderivations of
apparatus cabin and further or indnor wiring tc the catinet of rhe

feed fiom which i1t i. ‘distributed to all catinets (struts) of bheacon,

43
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diagram of feed has some special feature/peculiarities, caused |

by the requirements for technical specifications.

1. Tn all cabinets and panels on output blocks, is accepted the

following order the destination of the terminals:

terminal 1 - the earthyground;

terminals 2, 3, 4 are a respectively of the first, second and
third phasc of three-phase current with voltage 208 v and frequency

400 Hz;

terminal 20 or the last/latter terminal of the hlock of cabinet

is voltage 27 in the direct cuirent of control circuits.

2. All relay and the contactor, used in radio beacon, direct

current 4are supplied vither fiem rectifiers or from s*orage bhattery.,
Pl J y
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3. Power circuits are shielded by adjusting automatic machines
and partially by safety device/fuses, Autcmatic machines have thermal
and electromagnetic protection. voltage will be feed/conducted to the
upper terminals of automat, and it is remove/taken from lower.
Besides the main protection in the cabinet cf feed, each cabinet has
its protection and a switch, iIn alternating current circuits with
voltage 208 v and frequency 400 Hz in parallel to safety device/fuses
are connect2d the signal neon tubes which are fired with blowing. In

direct-current circuits, this signaling is absent.

4o Signaling about damayes is sonic and visual (firing of the
tubes ot red color), Tub=s with green and milky light filters

indicate the ncrmal operation of one ‘node or the other.

5. The illuminition of measuriny instruments is self-coantained.

Fach cabinet pas its transfcermer of illumination 2038/6.3 in.

6« The diagram of feecd trom storage batteries - single-wire, is
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grounded minus.
7. All selenium rectifiers are blown off/out.

8. All tae metallic parts of the aprparatus cabinet are grounded

by parallel wires to the main grounding buskar which is

derive/concluded outside for the connection of the grounding duct.

The main groundinyg busbar of radio beacon - copper band 13.5 x
1.68 mm in sizesdimension is laid on sex/floor and walls within auto.
All network elements of ground ~ units, cabinuts, the metallic parts
of the auto and chassis/landing gear - connect themselves to tne mpain

busbar by parallel wir>s. For the connecticn of wires in the

framevwork/hodies of cabinets, are bholts,

Radio beacon is gyrcunded Ly two metallic colas, clogged into tha
earthy/ground., Th= Ccles are connected by copper patch cords with two
terminals, derived outside to chassisyzlanding gear of auto. T»rminals
are connected with chipter with the yrounding Lbusbar and are clnsed

by screw cover tor a vrotection from dirt, the colas of grounding are




DOC = 77150017 PAGE gq7

placed in cabinet with entrenching tool.

J. Tne nountiny 2£ the diagram of power electric power supplyv is
pade by the wire of the brand of BPVL. Wires outside apparatus cabin

are includ=3d into durite tubes,

End section.

B s it
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Cabinet of feed,

The diagram of tne cabinet of feed (Fige. 147) allows:

to distribute =lectric power supply by the users of eneryy;
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to shield the instrumentation of radio beacon and external mains

during overloadings and short circuits; )

to charge the battery rooas of the.batteries of auto,

illumination and radio station;

to monitor voltage and current frequency of external mains, the

voltage and the current strength of the charge of storage batteries;

to signal abput the disturlances/breakdoyns in mains 208 in, 400

Hz, breakacwn of any or the blowers, cooling equipment, and about the

malfunction of rectifier 27 in control circuits;

to automatically convert power supply of lighting circui*s from

the storaye battery in the abseunce of the line voltaga of alternating

current;
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to signal and to accept conditional sound signals.

Punctional diagram (Fige 148). The feed of the cabinets of the
fundamental electronic equipment is realized through a series of the
series-connected automatic machines Av;, Avy, Avy3 and automatic

machines or switches, which are located in these cabinets.
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P1ge 148. Fuwctional diagram of the cabinet of feed.

Key: (7). [illegible] (2) Emergency lighting. (3). [illegible] (4).
Illumination of body. (5). Rectifier of the circuits of control. (6)e.
Illumination of the scales. (7). Cabinet. (8). Diagram light
signaling and phase indicatcr. (9). Switching circuit of feed. (10).
Blower. (11). iocal blowout. (12). Hz. (13). Central the blowout of
front/leading wall. (14) / charger. (15). Local Are blowout. (16).
Central blowout of front/leading wall. (17). Pans of body. (18).
Bxternal key. (19) . Supplementary blowout of rear wall. (20). Cabinet
¢f roll control of azimuth antenna. (21)e Cabinet of the radio
station of communication)connection. (22) « Chimney fan. (23). Battery

lightinge (24). Front wall. (25). Rear wall. (26). Rear wall.
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In diagram is provided light and scund ccmmunication during the
non-normal and emergency modes which can arise with th2 incorrect
sequence of the inclusion of automatic machines or with overloading

in the process of operation.

Alternating three-phase current by voltage 208 v and with
frequency 400 Hz throuygh the panel of cable inlet is supplied to

terainals 2, 3, 4 cabinets of feed, but from them - to automatic

machine Av, "Common - network'" and to the phase indicator of the
checking of the correctness of the alternation of the phases of

applied voltage.

After the start of automatic machine Av,, this current

approaches:

the cabinet of roll control of izimuth antenna;

the cabinet ot the radio station of RSIU-4;

| RETTT TPPAEITIMEY 1 T NPT
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automatic machine Av, "fans";

automatic machine Av, the "ventilation of body";

charger;

transformer Try 208/6.3 v for the feed of the dial lights of

instruments and tubes of signaling;

transformer Tr, 208,27 into the illuminations of body and light

protection;

the winding of relay Rg and Rg the switching circuit of feed

through the rectifier Dj.

During the function cf these relays, alternating current with
voltage 27 v throngh the circuit closing contacts by thre2 separate

lines respectively through safety device/fuses Pry, Pr,, Prg is
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supplied to loads (tubes). In the absence of alternating voltage, the
relays Rs and Rg are de-energized direct/copstant voltage 27 in the
storage battery of illumination wpattery lighting"™ through the
connected automatic machine Avg and the breaking contact of relay R4
and Ry it approaches the feed of emergency light, iight enclosure and

repair baffle/socket.
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Fig. 149. Schematic diagranm of the cabinet of feed.

Key: (1). Rectifier of the charge of batteries. (2). Rectifier
charge. (3). Sockets. (4). It is dim. (5). Is bright. (6). Phase
indicator. (7). Target/purpose. (8). Housing. (9). in. (10). Hz.
(11). Signal. (12). Front/leading wall. (13). tube. (14). Rear wall.

{15) « Supplementary blowout of rear wall.



DOC = 77160017 PAGE W

The feed of the electric motors of the famns of body is conducted
through the automatic machine of protection Av, and ths switches,
arrange/located in the body of machine, kamii-fan is connected up to
mains with the ajd of the plug to which is supplied the line voltage

208 in, 400 Hz through the automatic machine of protection Av;.

Upon the start of the automatic machine of protection Av, "fans"
the vcltage approaches automatic machines Avg, Avgy, Avige AVy;, AVy,
the blowers of the bluwout of equipment, automatic machine Av,, the

sains unit of control circuits 27 in (rectifier of control) and

automatic machine Avy;3; "transmitters",

The automatic machines of blowers and mains unit cirruits of

control have the supplementary contacts, connected in the diagram of

signaling. Automatic machine Av,;, has one supplementary contact, and

automatic machincs Avg=Av,, are one clcsing even one breaking

supplementary contacts (supplementary contacts on functional diagram

are shown next to automatic machines).

The breakiny supplementary contacts of automatic machines aie

utilized for a current feed with voltage 5.8 v on the warning lamps
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of the red world/light of LN,,-LN;,; therefore by the firing of the
red warning lamp of the before switching on of automatic uachine Av,

"fans®" it is possible + Jjudge which automatic machines are included

and wixch disconnected.
Page 193.

The closing supplementary contacts of automatic machines are
used in the diagram of the sonic and light signaling which
wear/operates in the off position at least of one automatic machine
of air blowersvozdukhodvok or the absence of voltage 27 in the
rectifier of control. These signals forbid the start of automatic
machine Av,3; "transmitters" without preliminary blowout or in the

absence of voltage 27 in the rectifier of control.

Upon the start of automatic machine Av,y, three-phase currernt is
supplied to the cabinets of P-20D, P-20A, P-200M, NPO, NKPO, kA and

PPI.

Schematic diagram (Fig. 149). The diagram of signaliny

MR
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prevent/warns about the following abnormal and emergency modes in the

diagram of the feed:

the incorrect order of the alternation of the phases of current

with voltage 208 v and frequency 400 Hz;
the noninclusion of one or several blowers;

there is no voltcie 27 v on the output/yield of the rectitier of

control;

is absent one cf the three phases of current with vol tage 208 v

and frequency 400 Hz.

In compositisn the diaygyrams enter phase indicator, the relay of
signaling, siren, bimetallic strip relay Ry, relay R, and the warning

lamps of LMN;, LNz, LN{-LN;q.
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phase indicator consists of the incandescent lampnes of LN,
LN,, resistor/resistances Rz, Ry, Rs and of capacitor C;. To tube LN,
ndimly" through resistor/resistance R; and capacitor Cy is supplied

the line voltaye between the first and se~ond phases, while to tube

LN, "vividly" through capacitor C, and _ec.stor/resistances R,, Rg is
supplied the line voltage betveen the second and third phases of

sains.

Page 194,

Capacitor C; creates the shift of the voltage of the second
phase; therefore line voltage on one tube more than on another. If
the brightness of the combustion of tube corresponds to chart under
them, then the alternation of the phases of power line is correct.

the nonconformity of the brightness of the combustion of tubes to

chart indicates the malfunction in the mains: is erronsously

connected the cable of feed, there is no feed of one of the phases.,

With the disturbance of the order of the alternation of phases,
wear/operates also supplementary sound communication by red color,

For this purpose in parallel to the foot of LN, to

e MR Pk

o
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resistor/resistance R; is connected the circuit, which consists of

rectifier Dg, relays R, and resistor/resistances Ry, R,. Relay R, is

controlled so that it wear/operates only during the short circuit of
capacitor C, or the incorrect alternation of the phases when tube LN,

vith index "dimly" burns vividly.

The diagram of signaling makes it possible to determine
cut-of-order phase of the network of alternating current with voltage
208 v and frequency 400 Hz with switched off automatic machine Av,

Wobshchiy = Set'", usiny the following table:
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Key: (1). Sonic and indicating lights. (2). Indices of phase
indicator. (3). Malfunctions. (4). It is dim. (5). Vividly. (6).
There is. (7). The cable of feed to input panel is connected
erroneously. (8). No. {39). It goes out. {(10). There is no first

phase. (11). There is no second phase. (12). There is no third phase.

The triggering of relay R,, which incluydes sound signal and the
blinking warning lamp, is conducted in the absence of control yoltage
27 in and by the disconnection/cutoff of any of the automatic
machines Ava-d,, including blowers. Consequently, if there is no
voltage 27 into or the engine of any blower works in unusual
mode/conditions (short circuit, overloading) by which is disconnected
the corresponding automatic machine, then the relay R, is not
disconnect/turnel off, the breaking contact of relay R, shunted
capacitor C, the diagram of phase indicator. This leads to an
increase in the t2nsion on tube with index "dimly" and the function

of relay R,, the start of siren-hoyler and the blinking of the

warning lamp of the LN, of emergency mode.
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work of the diajram of signaling is connected with the blocking
contacts ot BK, and BK,, established/installed in the section of the

3 location of ¢th2 automatic machines of tlowers. With the closed door
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of this section, the contacts of BK, are locked, and the contacts of

BK, are extended, With the open door, on the contrary, the contacts

of BK, are extended, and contacts Bk, are locked. Therefore relay R,
can wear/operate only with the closed door of the section of the

automatic machipes of blowers.

purinyg the function of relay R, direct/constant voltage from the
storage batterys/accumulator of illumination through the safety
device/fuse PR, and the contacts of relay R, aprroaches the

siren-howler, also, through the thermorelay Rgq to warning lamp LN;

with red ligyht filt2r, Relay Ry has the composite plate which, being
bent during heating, breaks the circuit of feed of the tube of LNj,

fFroducing its blinking,

Resistor/resistance Ry3 and k;,, connected in parallel to tube
LN3, increase load on relay Rg and serve for the selection of the

frequency of blinking and brightness of the ccmbustion of “ube.

Page 195,
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With the open door of the automatic machines of blowers, the

blocking contact Bk, is closed; therefore in flickering lamp the LN;

of emergency wmode, is supplied tersion from storage

battery/accumulator, and relay Ry and scund signal are disconnected.
This is made in order that it was possible to remove the malfunction

with the open door without sound signal.

Tension on siren- howler can be supplied, besides relay R,. Wwith
the disconnection/cutoff of high voltage on the working transmitters
of P20A P-20D, wear/operates the relay Rg in the control unit of
high-voltage rectifier 11 kv, through corntacts of which is supplied

voltage on the howler, In this case the blinker signal is absent,

Charyer is intendod for the charging of the storage batteries,
vhich ensure the radio station traffic of RSIU~4 and the feed of the
circuits of emeryency light in the absence of the voltage of
alternating current, Fach bhattery consists of five acid storage
battery/accunulators 2STP-98D, been connected in series. For
obtaining unomiral voltages 27 into two jars of one storage

battery/accumulator are disconnected.
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The storage battery No 1 "AKK R/s" is utilized for a feed during

2-3 h the converter of P-500 for the radio station of RSIU-#4., The
storage battery No 2 battery lighting" is intended for the feed of
the horn circuits, of emergency light, light enclosure ani repair
baffle/socket. If necessary for switching the storage battery No 1
for the feed of the light circuits or storage battery No 2 for the
feed of the converter of PO~-500, it is necessary to move end/leads in
the cabinet of feed on terminals 11, 12, which have for this

target/purpose of nut the "fleecy cloud/wing nuts",

The chargyer of the cabinet of feed consists of single-phase
selenium rectifier D; with transformer Tr,. The current of charge is
regulated by a change in the voltage on the primary vindiny of
transformer Tr, with the aid of autotransformer Trg (see Fig. 149).,
Upon the start of switch V,, the current with voltaqe 208 v aud
frequency 400 tz is supplied to autotransformer Trg and rectifier D,,
the relays Ry, Fp and Rj, through contacts of which are connected up

the storaye battery/accumulators to rectifier for a chargirge.

The start of storage battery to the charge of relay =2liminates

the possibility of its discharge through the selenjium rectifier in

the absence of the voltage of alternating current.
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The successive start of these relays is conducted by switch Vj
"start to charge", During the setting up of switch V3 at position
®AKK R/s" the voltage on the coil of relay R; enters through the
blocking contacts, established/installed in the diagram of the
launching/starting cf the converter of P0-500, fprotecting thereby the
engine of this converter from the inadmissibly high voltage which it
is possible with the charge of storage battery. Blocking contacts
protect also rectifier itself from overloadings. Upon the start of
the converter of P0O-500, the block contacts are broken, de-energizing
the coil of relay R,, and rectifier is disconnected from storage

battery.

During the setting up of switch V3 at position "gattery
lighting" the voltage on the winding of relay R, enters through the
circuit closing contacts of the relay of illumination Rge In the
absence of line voltage or blowing Pr,, the relay of illumination Rg
and Ry are de-eneryized, chanyging over the feed of the diagram of
illumination from storayge battery, and simultaneously, breaakirg the
feed circuit of relay R,, they disconnect charger from storage

battery.
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In the position of "VN. AKK" it is possible to charge the
storage battery of the auto or any other, the current of charge which
does not exceed 20 a with nominal voltage not above 40 in. It is
necessary to keep in mind that in value direct current with voltage
27 in, the r:ctifier of charger, the storage batteries of the radio

station of ASIU-1 and illumination is grounded "minus", but in the

storagye battery of auto - "plus", Therefore with the charge of the

storage battery of auto, it is necessary compulsorily to disconnect

hoth end/leads and to connect storage batteries with the aid of

special wires,
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Page 196.

Ammeter IP, and voltmeter IP; with switch V, serve for a
monitoring of work of charger. Feed from the storage batteries of
"Battery lighting" and and "AKK. r/s" is supplied respectively
through automatic machines Avg, AVg with heat shield on 50 a which in

vork must be always includede.

Constructions. The cabinet of feed consists of the section of

rectifiers, section of yperational aytomatic machines, switches and

of reference instrunments, section of nonoperational automatic

gachines,

For ease of handling, the controls and monitoring are divided
into operational and nonoperational. All the operational controls and
mcnitoring are derived on fronty/leading panel, but nonoperational are
placed after lLeing open/disclosed fronrts/leading panel and small doors

the section of tha automatic machines of blowers.

or. the frontsleading panel of the middle part of the cabiner,
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are placed:

instruments and the indicators, waich control the parameters of

netvork - the tube of LN, and LN, of the diagram of phase indicator,

voltmeter IP, on 250 v with switch and frequency meter;

the handle of three fundamental automatic machines Av,, Av, and
Avy3, which ensure the determined sequence of the start of electric
power supply. Upon the start of automatic machine Avy, "common -
netvork" is supplied feed to all auxiliary loads, the cabiret of roll
control of azimuth antenna, the cabinet of the radio station of
RSIU-4 and automatic machine Av,, Upon the start of automatic machine
Av, "fans" enters the feed to the automatic machines of the fars of
blowout and the contacts of automatic machine Avy3, through which is

supplied the feed to all the remaining cabinets of electronic

equipment;

the controls and monitoriny of work of the rectifier of storage
batteries are dan amneter IP,, voltmeter IP3; with switch V3, switch
“start to charye®, the adjustment knobt cf the current strength of

charge;
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the knob/button of the automatic machines of the start of the
supplementary blowout of rear wall Av,,, of the ventilation of body

Av, and of fireplace Avjy;

tube (6 pcs.) with red light filters, that signal about the
start of the centralized blowout of front/}eading and rear walls,
local blowout of tne tubes of transwmitters P-20 and of P-200M and the

star. of the rectifier of control;
warniny lamp of emergency mode with the red light {ilter:

safety devics/fuses with warning lampes - Prp to 3 a in the
circuit of the transformer of illumination Tr,, Pry, to 5 a in
circuit 208 in, 400 tiz, feeds of bafflessocket Pry on 5 a in circuit
208 into 400 Hz, fe2ds of rectifier Prg to 0.25 a in value 208 irn,
400 Hz of the transformer of illumination, Pry, to 5 a in value

emergency light, Prg on 5 a in the light circuit of body;
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knob/button for a conditional signaling into the cabin of driver

and the van of power plant.

In the upper section of the cabinet of feed after little doors,
are placed the autowmatic machines Avga-Av;y the fans of blowers and

automatic machine Av,, the start of the rectifier of control.

After “ront/leading panel in the middle part of the cabinet of
feed, are arranged automatic machine Avg the starts of illumination
from storage batteries, automatic machine Avg, the starts of the feed
of the radio station of RSIU-4 from storage battery, the switch Vg,
vhich releases th2 illuminaticn ot hody, the ringing of the diagranm
of signaling, safety device/fuses Pry cn 20 in, Prg, Pryp to 10 a in
the lecw-voltage circuits of the rectifier of control and safety
device/fuses Pr;, Pr, on 10 a respectively in the circuits of light

protection and signaling.




Ty

RS

2y

R

s

s

DoC = 77160017 PAGE

Fige.

Keys

150. Schematic diagram of the fireplace of fan.

(1)« Fan. (2) . Heater. (3). in. (#). ki.
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Systemns of heating, cooling and ventilation.

Portable movable three-phase chimney fan is utilized as fan or heater
by power 2.5 or 8 kW (Fige 150). The mode switch of work chimney fan
is conducted by switch v,, whereupon the feed of the electric motor
of fireplace is conducted independent of the position of this switch.
Therefore if fireplace-fan is connected to coupling Shy, then upon
the start of automatic machine Avy "Electric fireplace" supply

voltaye will be given on electric motor. During the setting up of
switch V; in position "fan" the fireplace-fan works as usual fan with

productivity of approximately 800 w3/h,

puring the setting up of switch Vy at position "heater 2.5 kW"
the spirals of heating element are connected by "star" and are
connected up in parallel to the winding of electric motor., In this
mode/conditions of heater fan, it is utilized fcr the prolonged
warm-up of body with the inoperative radio beaccn., In position

Yheater 8 ku" the diagyram differs only in terms of fact that the
spirals of heatiny element are connected by "triangle", in this

mode/conditinns the fireplace-fan is recommended to include for a

period not mors than 45 min for the varm-up of equipaent,
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When using a fireplace-fan for the drying of the equipment
before startiny/launching, hot air flow is headed the intake openings
of the system of the blowers of the blowout of equipment. For the
drying of cabinets, which are located of front/leading wall, the
fireplace-fan is establish/installed to the cabinet of the
transmitter of P-200M., For the drying of the cabinets,
arranye/located of rear wall, it are establishyinstalled to cabinet
the PPI or to the cabinet of the radio station of RSIU~4, in this

case the oscillograph from cabinet is remove/taken.

Sometimes at low temperatures the aytomatic machines of the
cabinet of feed can not be included, In this case fireplace-fan they
connect directly to the terminals of the panel of cable inlet with
the aid of special cable. Work of automatic machines is restored

after warm-up by their flow of not air.

The cooling system of equipment for radio beacon is accepted
air, supply, forced. Entire cutfit from the viewpoint of the

conditions of blowout is subdivided intc twc forms. Tha first form

includes the most powerful oscillator tubes of GI-7B arnd GI-14B,
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established/installed in the transmitters of P-2004, P-20A and P-20D.
To the second form are related the units with the large amount of
tubes, resistor/resistances and selenium rectifiers with by

comparatively large for this cooling surface scattered heat output,

The first form of eqguipment is cooled by the system of the local

blowout, and the second - by the system of the centralized blowout.

Cabinet with blowers is made from corner steel, sheathed by
sheet iron plates. From within cabinet is upholstered with felt with
a thickness 10 mm for the absorption of noise in work of blowers,
Cabinet heels to the front wall of the body above driver's cabin.
pesides the air of blowers, in this caltinet is placed the converter

PO-500, On cabpinet the is mounted the light enclosure of auto.
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Key:s (1). Driver's cabin. (2). Apparatus cabine. (3). In apparatus.

{4) . Horn. (5). In driver's cabin. (6). In pover plant. (7). In

appat atuse.
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Air filters serve for the purification/cleaning of air intake.

Filter is sandwich frame with wire gauze., Cavity is filled up by

aluminum rings, Rings are greacsed by spindle oil.

Ventilation of hody. For a decrease in the temperature of air in

body, is applied natural and mechanical ventilation.

In certain cases the use of natural ventilation is impossible,
for example, with powerful dust or cloudburst with the wind. At the
very high temperature of surrounding air one of natural cooling hy
hatches and doors can prove to be insufficiently. Therefore in auto
is applied the powerful exhaust ventilation, which consists of three

axial-flow blowers.

Exhaust fan has an electric motor cf the type of AQL-02-10

fl

(three-phase asynchronous short-circuited, P = 120 W, U = 200 in, f

400 Hz, n = 4500 r/min). Fan capacity is not less than 1500 m3,/h.

Fans can be irncluled separately or together, For their start it

is necessary during the correct combustion of the tubes of phase
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indicator on the cabinet of feeu to includesconnect automatic machine

"obshchiy -~ Set'", and then automatic machine "yentilation of body",

Automatic machine in the cabinet of feed shields from short

circuits and overloading not less than two engines of fans. Each

engine individually by automatic machine is not shielded.

Upon the start of three fans, their general productivity is
equal about 5000 m3,/h. Taking into acccunt the entering the body air
from supply blowers whose space is equal approximately 2200 m3, the
free volume of aii for the ventilation of body is approximately 2800
#3/h, The air volume in machine is egual to 8 m3, i.e., into each

minute air is changed about 5 times.

i Shaliia aate it
i
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Pig. 152. Schematic diagram of the illuminatioun of radio beacon.

Key: (1). Hz. (2). V frcm battery room. (3). To the blocking of the
charges of the storage batteries. (4). Batteries. (5).
Target/purpose., (6). Emergency illumination. (7). Panel of cable

inlets, (8). Illumination of panel.
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Signaling systems, illumination and light protection.

ey Ealia s R AP HE Sl gty

Sound coamunication, In the auto of radio beacon, are
established/installed two electric bells: in chauffeur's, cabin the
bell is supplied from mains 12 in and in apparatus cabin (in the
cabinet of feed) from mains 24 in. In the electric station P35-6, is
established/installed siren- hovler, f-ed from mains 24 in. Sonic
conditional signalingy is realized in the operating position of system
- between radio beacon and radio station of P3s~-6; in march position
- between the radio station of P3S-6 and driver's cabin; in march and
operating positions - between the apparatus cabin and tne cabin of

the driver of the auto of radio beacon.

Figuze by 151 solid lines shows coupling cable for a operatiny
position, dash - for march, In operating positicn is applied cable No
124 brands of NRWM 6 x 2.5 (two veiny/strands they are utilized for a
telephone conmmunication) 2% v lony. Cable connects itsalf to the
terminals of 4-7 panel of the cable inlets of radio beacon and radio

station of P35-6.

Page 200.
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In march position is applied the cable of the brand of RPW 1.5 x
4 by length 3 m. Cable coanects itself to termirals 3, 5, 8 coupling

couplings (plugs), arrange/located in the auto of radio beacon

(tractor).

For the agreement of tne feed of bells and siren-howler from the
different in voltage storage batteries of radio beacon and radio
station of the P3$~-6, which work by single-wire diagram with the
different poliarity of grounding, serve two extinguishing
resistor/resistances on 200 ohms. Safety devicesfuse Pr, on 10a and
the knobs/buttons of signaling are estatblished/installed in the

cabinet of feed.

The illumination and the light protection of radio beacon are
supplied by voltage 27 in alternating current in the presence of
mains 2086 in, 400 Hz. In the absence of mains, the light protection
and part of the illumination automatically convert theamselves into
feed from the storaje battery No 2., The tube of emergency light and

sconce they have thoir own switches and they can he disconnected for
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the savings of the energy of storage battery. All switches of light
protection (auto itself, extension point/item, the antenna of the
radio station of RSIU~-4, the illuminaticn of azimuth antenna) are
removed to the panel of cable inlets for the start of illumination

with closed auto (Fig. 152).

The switches of three tubes in body are arranged on input door.
Tube, which is located above the cabinet PPI, which is closed by
shutter, has its switch in operator. On door there is a blocking is

provided also switch Vg the releasing blocking of door.

Tube of illumination, light protection, illumination of azimuth
antenna and panel of cable inlets - double-contact, aircraft, on 27
in, Whole light protection is made by two in parallel connected tubes
with a power on 25 W. Body is illuminated five with lamp/canopies and
one sconce. In each ceiling and sconce, are establishe ./installed the

tubes from 15 We.

The neadlight of the illumination of territory (with tube 25 W)
can be established/installed in special clamp to the right or to the

left of auto. Headligyht is established/installed on hinge for

LRV R P e M N R R Y e (LOTEER
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rotation in any direction. During tune setting up of headlight to the
right it is included in the baffle/socket of the panel of the cable
inlets, during setting up to the left - into the baffle/socket,
established/installed on rear wall of actuating motor next to
coupling for a fireplace-fan., Coupling and baffle/socket are closed
by the easily being open/disclosed jackets. In three ceiling

lamp/canopies are established/installed the tubes from 5 W.

end section.
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INSTALLED FQUIPMENT OF SYSTEM RS3N-2.

Installed eguipment of system RSBN-2 works together with
ground-based radio beacons and serves for the sclution of a series of
navigational problems in all stages of flight. Onboard equipaent is

comparatively complex both according to the operating principle and

on its design, In its composition it enters more than 15 units.
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In view of the fact that installed equipment solves the wide

circle of the navigational problems, different by nature, is provided
several mode/conditions of its work, Pundamental of them it is
possible to consider mode/conditions "navigation" and mode/conditions
"landing/fitting®., Furthermore, is one additional supplementary
mode/conditionsg "cloud penetration®", which can be included

gimultaneously with any of the fundamental.

Mode/conditions "navigation® in turn, is subdivided into six
partial mode/conditions which conditionally are called: "KPP [ 99spd -
flight director] is switched off", “azimuth to", "azimuth froa",

worbit left®, worbit right" < *"computer."

Mode/conditions "landing/fitting" is subdivided into
lapding/fitting on the beacons of the system of “SP~50% and

landing/fitting on decimeter beacons of the type "leg".

The necessary operating mode of instrumentation is selected wvwith
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the aid of the appropriate switches.

Navigations. Installed equipment works with the ground-based
radio beacon of system RSBN~-2. The location of this radio beacon is
accurately noted on flight map/chart. Is known also the nuaber it
dripped communication/counections, on which works this radio beacon,
and the azimuth of the aaaa of aircraft relative to this same radio
beacon. Arrange/locating these data, aircrew at any point in time can
determine the position of aircraft on map/chart and, therefore,

produce all the necessary navigational calculations.

The fundamental problem of the navigation of flight vehicles is

the recovery from one point of space into another on specified track

in preset time.

It is possible to visualize the following diverse variants of
the flight of aircraft from point/item A into point/item into

relatively ground-based radio beacon (Fige 153).

1« On straight line, passing through the point in which is
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arranged ground-based radio beacon.

2. On "orbit", i.e., on the circular arc of assigned radius Ry
vhose center coincides with the point of the location of ground-based

radio beacon.

3. On any straight line, not passing through the point of the

lccation of ground-based radio beacon.

In the first case, as can be seen from Fig. 153, if the aircraft

moves over specified track (Assigned Track Line), then its current

azimuth of aaaa always remains constant and equal toc the assigned

azimuth of aaaaa i.e. is fulfilled the condition:

During the deflection of aircraft from Assigned Track Line, this

) condj tion is disrupted.

SRR e i S
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In flight for "orbit" the condition of the determination of

aircraft on Assigned Track Line is determined by the eguation:

et us examine the conditions which make it possible to judge,

doeg move the aircraft not of Assigned Track Line, with that not

passing through the ground-based radio beacon, or it was deflectted

from it (Pig. 154).

Basriabdpd i

FEITENE IOV
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Fig. 153. Diagrams of recovery into the assigned point/itens.

Pige 154, Geomatric treatment of the objective, accomplished by

computer.
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In point o, is arrapnged the radio beacon. The line after of this
path is deterained by track angle ( - angle, counted off clockwvise,

betveen the northern direction of meridian and Assigned Track Line)
and by coordinates of the assigned point/item v (aaaa and aaaa). The

coordinates of aircraft alvways change and are equal aaaa and aaaa.

Let at certain point in tirme the aircraft be deflectted from

Assigned Track Line and is located in point A' to conduct line,

parallel Assigned Track Line, but from point o to drop perpendicular

on Assigned Track Line, then will he obtained two right triangles of

OA'S' and OVS.
From the triangle of CA's?, let us find:

vhile from the triangle of the 0VS:
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vhere $ and y -- auxiliary angles.

Lateral deflection of aircraft from Assigned Track Line

If aircraft is found on Assigned Track Line, then deflection SS* = 0

and equation assumes the forn

Auxiliary angles B and y it is easy to express by thes known

navigational values of aaaaaaa and aaaa. Figure 154 shows that

Eag iy o
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By substituting equation (5) in equation (4), we will obtain

Apalogously we find
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By substituting equations (6) and (7) in equation (3), we will

obtain

Equations (1), (2) and (8) play role during air navigation,
since, by utilizing them, it is possible to create the convenient

position display of aircraft relative to Assigned Track Line.

To the pilot, who directly realizes the aircraft control, it is

inconvenient to use readings of the indicator of the type PPDA, since

in this case, in order to pilot according to Assigned Track Line, for

it it is necessary to compare readings with the rated values of

azimuth and range. This it distracts from observation of readings of

other instruments and largely complicates work,

For the facilitation of pilot's work in the composition of
ingtalled equipment, are included the computers, which depending on

the selected operating mode solve one of that which were given
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equation (1), (2) or (8) and issue direct/constant voltage,

proportional to the amount of deflection of aircraft from Assigned

Track Line.
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Pig. 155. Indication of the location of aircraft relative to Assigned

Track Line with the aid of KpP.
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The polarity of voltage depends on the side of the deflection of
aircraft from Assigned Track Line. This voltage is supplied to the
course system of the bullet-instrument of the combined flight
instrument (KPP). If aircraft is found on Assigned "rack Line, then
course (vertical) the rifleman/qunner of KPP is located in the center
of the scale (within the limits of black small circle), 1uring the
deflection of aircraft from Assigned Track Line deviates KPP'S
vertical arrow/pointer, indicating, to which side it is necessary to

turn aircraft in order to return on Assigned Track Line (Pig. 155).

Thus, in the presence SRP with output/yield to null indicator to

pilot in order to pilot according to Assigned Track Line, sufficient

to control the position of the vectical arrow/pointer of KPP and,
maneuvering with aircraft, to hold it in the center of the small

circle of dial face. This to a considerable degree sipplifies the

process of air navigation.

Simultaneously there is a possibility to signal the crew of

aircraft about approachsapproximation to the assigned point/item and

its flight/span.
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In flight in any of that which were indicated above of three

methods to the given point with approach/approximation toward it, the
value of a difference in the aaaaaaa and aaaaaaaa gradually decreases

also at that torque/moment when aircraft is located in the assigned

point, are fulfilled simultaneously two equalities:

This circumstance it makes it possible to carry out a signaling
pointed out above. For this, in apparatus is a device, which converts
the value of difference in equations (1) and (2) into voltages. They

are supplied to actuating element.

During the approach/approximation of aircraft to the assigned

point/item up to the distance, which corresponds 1-2 min of flight,

are satisfied the conditions:
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where the aaaaa and AR - the assigned boundary values.

In this case, the voltages, which enter the actuating elesent,

become the less assigned threshold value and actuating element it
switches on green warning lamp. With the flight/span of the
target/purpose when is satisfied condition (9) and both vi>ltages they
become equal to zero, short-term included red signal light. The
varning lamps are arrange/located on the instrument panel of pilot

and are duplicated on the instrument panel of navigator.

If we after the switching on of green warning lamp press

knob/button "readiness", then at the torque/moment of the flight/span

of target/purpose wear/operates the circuit of execution which is

Gt o)

intended for the drcpping of loads from aircraft.

T
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Thus, in mode/conditions "navigation" is possible the solutiorn

of the following problems.
1. Position finding of aircraft.

2« Drive of aircraft to the given point (with the indication of
the torque/moment of approach to this point and of the torque/moment
of its flight/span): on straight line, rassing through the point of

the location of ground-based radio beacon, on the orbit, on any

straight line, not passing through the point of the location of

ground-based radio beacon.

Landing/fitting. For providing instrument/tool landing, there is
special landing instrumentation of airfields. It makes it possible to
make landing/fitting at night also, under severe weather conditions
in the absence of ground visibility. Most widely accepted are at
present the heading-slope landing systems in which for the creation

of glide path are utilized course and yglide beacons.
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Page 204,

6lide-slope descent begins approximately 15 km of the begianing of
take~off-landing band (runvays) from heights/altitude on the order of
700 m and concludes at beginning runways., Concluding ethane of
landing/fitting is conducted, as a rule, it is visual on lighting

equipment,

The majority of commercial fields is equipped with landing
system SP-50 (in the modernized version - SP-50M). Are recently
developed and undergo test decimeter course and glide beacons of the
type "leg". Installed equipment RSBI 2s in mode/conditions
mlanding/fitting" can work with beacons of the type "leg", and in the
presence aboard of ylide slope receivers - and with the beacons of

system SP-50,

In system SP-50, the plane of course is assigned by the
localizer beacon of KRM=-2., Its signals are received aboard as course

radio receiver (KRP). After processing signal in receiver at its
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output/yield, is obtained direct/constant voltage whose value and
polarity depend on value and side of deflection from the plane of
course. This voltage is supplied to the course system of
zero-adjustment instrument., Furthermore, in the receiver of KRP is
developed the signal, which testifies tc the soundness of entire
circuit, localizer beacon - course radio receiver. This signal
agproaches the blinker of the trouble signaling of the course channel
of the zero-adjustment irstrument which in this case is closed, which
attests to the fact that equipment is exact and readings of
zero-adjustment instrument can he utilized during the fulfillment of

landing approach.

The plane of decrease in system SP-50 is assigned by the
glide-path beacon of GRM-2. Its signals are received aboard as glide
radio receiver (GRP (99sp?7 - glide-path radio receiver)), which after
their processing, just as receiver KRP, issues two voltage. one of
thes contains the information about the position of aircraft relative
to the plane of decrease and is utilized for the feed of the glide
(horizontally deflecting) system of zero-adjustment instrument, but

the second approaches the emergency blinker of glide channele.

Thus, in order to ensure a decrease in the aircraft on glide
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path, pilot must, nmaneuvering with aircraft, maintain/withstand the
course and glide arrow/pointers of zero-ad justment instrument in the
center of the scale, In this case the aircraft with landing approach
will be simultaneously located also in the plane of course and in the

plane of decrease, i.e. it will descend on line to their intersection

glide path,

In the work of installed equipment in mode/conditions
®landing/fitting on SP-50" aboard must be located the receivers of
KRP and GRP, During the setting up of toggle switch the "arch/summary
- SP=-50" at the position of "sSp-50" the output/yields of these

receivers with the aid of coupling unit with SP-50 are connected to

KPP'S instruments.

In mode/conditions "landing/fitting on SP~-50" from antire
installed equipment are utilized the only null indicators of KPP
which are disconnected from system RSBN 2s and are connected to gl.de

slope reaceivers,

A landing system of the type "leg" also includes course and

glide-path beacons. They work in the decimeter range of radio waves.
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Bach them of them depending on the selected communication channel of
communication works on one of the forty record/fixed frequenciese. The
record/fixed frequencies KRM coincide with the frequencies of azimuth
channel, wvhile the record/fixed frequencies GRM - with the
frequencies of the ranging channel of the ground-based radio beacon
of system RSBN-2., Therefore the reception of their signals aboard is
provided with receiver SPAD. During the translation/conversion of
system RSBN 2s into mode/conditions "landing/fitting" in work are
included the cascade/stages of information proc~ssing, included in

signals KRM and GRM.

Operating principle KRM of the type "leg" entails the following.
Its antenna system creates in horizontal pla' . the radiation pattern,
which has the form of two intersecting lobes which are form/shaped in
turn. The frequency of the commutation of lobes is equal to 13 Hz.
The hjgh-frequency signatl of the first lug/lobe is modulated by
frequency 1300 Hz, the second - by frequency 2100 Hz. The equisignal

line, formed as a result of the intersection of lobes in horizontal

plane, is combined with the course line of landing/fitting.

In onboard ejuipment after detection of high-frequency

oscillations, the signals 1300 and 2100 Hz frequency are divided with
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filters, they are straighten/rectified and are compared between
themselves. The value of difference voltage is determined by the
degree of deviation of aircraft from course line. This voltage is
supplied to the deflection system of the vertical arrow/pointer of
KPP'S instrument. The summed current of both rectifiers powers the

blinker of trouble signaling.
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Pig. 156. Diagram of Jecrease along the predetermined trajectory and

the pcsition of KPP'S arrow/pointer.
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Glide-path beacon and glide channel of onboard equipment they work
analogously, with the exception of the fact that antenna system of
ground-based radio beacon creates radiation pattern in the fora of
two intersecting lobes, arrange/located in vertical plane, while the
glide channel of onboard equipment works on the deflection system of
horizontal arrow/pointer and the blinker of the trouble signaling of

the glide channel of KPP'S instrument.

Cloud penetration., Entire process of instrument landing can be
broken into two stages: cloud penetration (tbd), i.e., decrease from
high altitude to height/altitude approximately 700 m glide-slope

descent, created to KRM and GRM, to heightsaltitude 30-60 m.

Cloud penetration can be conducted in direction in jround-based

radio beacon in any selected azimuth or in the direction on of
landing pattern with the help of KRM. Therefore on-board outfit must
make it possible to involve modes/conditions "tbd" both together with
the mode/conditions "navigation® and with mode,/conditions
“landinyg/fitting", The form of the curve po in the genaral case is
determined by the aerodynamic properties of aircraft and by the
special feature/peculiarities of its use, On the strength of this the

lines po of the aircraft of diftferent types have different



DOC = 77170017 PAGE

slopeysinclination to the horizon and can take the form of broken

line. The beginning of process tbd can be produced froa

height/altitude 10.000 m and range 240 ka.

If is knovwn the farm/truss of the curve of tbd, then it can be

wcitten as function of base altitude of the range:

Since BD it issues the measured range to ground-based radio
beacon in the form of the angle of rotation of measuring axes, with
one of such axes (250 km) is connected functional potentiometer.
Angle a its rotation is proportional to range to ground-based radio
beacon. Potentiometer is made in such a way that the removed from it
voltage would reflect functional dependence (11), which for different
aircraft types was differemnt, i.e., in order that this voltage would
be to the proportionally base altitude for this range. It is compared
with the voltage, proportional to the current aijrcraft altitude at

the given instant which is remove/taken from the altitude sensor of

DV-“ 7-
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The obtained difference in these voltages characterizes value
and the side of the deflection of aircraft from trajectory po (Fig.
156) . By differential voltage is powered the deflection system of
KPP'S horizontal arrow/pointer, and to the blinker of KPP'S gligde
channel with BD is supplied the voltage, which testifies to normal
operation BD., Consequently, for the fulfillment of decrease on curve
on pilot must, maneuvering with aircraft in vertical plane, hold

horizontal arrow/pointer KPP in the center of the scale.

If cloud penetration occurs on the localizer beacon of landing
system, then in the beginning runways must be established/installed

the landing repeater of the range finder to which in this case on

aircraft is measured the range.

Upon the simultaneous start of two mode/conditions "tbd" and the

"landing/fitting" at a distance 15 km of beginning runways is
provided the automatic changeover of the glide channel of

zero-adjustment instrument from mode/conditions Ythd" in

mode/conditions "landing/fitting", Further decrease occurs on the
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glide path, created by glide landing beacon. The torquz/moment of
switching to work with glide-path beacon is noted by the start of

warning lamp "Radioglissada is included”, arrange/located on

instrument panel.

Functional diagram. All cell/elements of the diagram of the
system RSBN 2s are grouped in separate uni+, each of which fulfills
the determined function. The work of instrumentation as a whole is
determined by the consistent use of those or others of these units in
different combinations., Starting of the necessary units, i.e., the
selection of operating mode, is conducted by the function selector

(PRR) and by the corresponding toggle switches.




Fig. 157. simplified functional diagram of system RSBN 2s.

Key: (). Knob/button is "Opaznavaniye". (2). Functional
potentiometer. (3). Altitude sensor. (4%). Landing receiver. (5).
Toggle switch, (6). Interrogation. (7). Unit. (8). Selector of orbit.
(9). Relay assembly., (10). Unit of communication. (11). Toggle switch
is the arch/summary. (12). Control. (13). Ccmmutator switch of
communication. (14). Demand ground-based IKD. (15). Ansver /response
of retrapslatora. (16). Directly readout instrument, PPDA. (17).
Control. (18). Unit. (19). Selector of azimuth. (20). Unit of
performance. (21). Course system. (22). [illegible]. (23). Channel of

landing/fitting. (24). Point/item. (25). Approach.

Page 207.
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Pig. 158. Aircraft interrogator of range.

Pig. 159. Aircraft receiver SPAD-2.
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The shown in Fig. 157 diagram serves for the explanation of the
principle of the work of system RSBP 2s, but not always reflect its

division into structural units.

The inquisitor of range (Fig. 158) serves for a formation and
emission/radiatjon through the transmitting antenna in direction
"aircraft" - the earth/ground": the inquiring signals of aircraft
radio distance gauge, response signals ground-fkased PPI, the signals

of the individual identification of aircraft on ground-based PPI.

This transmitter has two input, It operates on a pulsed basis

and emits signals only after admission to its inputs of trigger

pulses. During starting/launching on the first input, is emitted the

two-pulse coded signal (demand of aircraft range finder). On this

input the trigger pulses enter with hp.

puring starting/launching on the second input, is emitted the
three-pulse coded signal (answer/response to grcund-based PPI). On

the second input the trigger pulses enter from the output/yield of

the decocer of the ranging channel of receiver.
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With the pressed knob/button "identification® aboard the

aircraft each three-pulse response signal to ground-based PPI is
emitted 2 times with interval 30-60 pss. As a result of this, the

mark of this aircraft on ground-based PPI is oktained that which was

doubled.

Transmitter has four dialing/set of different codes. Each

dialing/set contains one two-pulse (for inquiring signals) and one

three-pulse code (ior response Signals).

A transmitter it has 10 frequency channels, stabilized by
quartz. The presence of four dialing/sets of codes and ten frequency
channels makes it possible to obtain 40 channels of
communication/connection aircraft-earth/ground". The selection of the
necessary communication channel of communication is conducted by the

svwitch, arrange/located on ccntrol panel,

Aircraft receiver SPAD-2 (Fig. 159) serves for the reception:

response signals to aircraft range finder; the inquiring signals of
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ground-based PPI; reference signals "35" and "36"; azimuth signals;
the signals of decimeter course localizer beacon; the signals of
decimeter glide localizer beacon; furthermore, in the composition of
receiver, are included the diagrams of processing the taken signals;
the decoder of the response signals of range; the decoder of
inquiring signals PPI; the decoder of reference signals %35"; the
decoder of reference signals "36"; the shaping unit of azimuth
momentum/impulse/pulse (Fayes); the unit of landing/fitting; the

assembly of the filters of course channel; the assembly of the

filters of glide channel.

In dependence from the structure of those entering the input of
sensing transducer and from the operating mode of onboard equipment
the signals from the load of detector receiver approach these or

other of these diagrams.
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Pig. 160. Measuring unit of range.
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Receiver works on one of the 10 frequency communication channels
of communication. The selection of the channel of
communication/connection is conducted by the switches,
arrange/located on control panel which simultaneously control

switching the communication channels of communication, also, in the

receiver of SPAD-2 and in transnitter sZD.

Receiver simultaneously picks up signal of the ranging and

azimuth channels vhich differ from each other in frequency to one and

the same the value:

vhere the aaaa are carrier frequency of the ranging sijnals of aaaa -

the frequency of azimuth signals.

The input circuit of receiver (mixer and heterodyne) they are
overall cell/elements for the signals of both channels. On the load

of miyer, are obtained two voltages of different intermediate
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frequencies

vhere the aaaaaa - the intermediate frequency of ranging channel;

aaaaaa are an intermediate frequency of azimuth channel; aaaa - the

frequency of heterodyne.

The signals of intermediate frequencies subtsequently are divided
and are arplified in two different channels: the 1F amplifier of

azimuth (UPC-AK) and the IF amplifier of range (UPC-DK).

Each of the indicated channels concludes with detector., In the
vork of installed equipwent in mode/conditions "navigation" the
signals from the output/yield of ranging channel approach; the
decoder of response signals, from which reciprocal
momentum/impulse/pulses are supplied in BD; the decoder of the
inguiring signals of the ground-based radio beacon froam which

interrogation puls~s (through the coincidence circuit) they are
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supplied to starting/launching SZD on the second input.

Prom the outputs/yield of azimuth signal channel, approach: the

decoder of reference pulses "35"; the decoder of reference pulses

*“36"; the shaping unit of azimuth momentum/impulse/pulses.

From the output/yields of these devices, the obtained

momentum/imnpulse/pulses are supplied to

In the work of installed equipment in mode/conditions
"landing/fitting" voltage frow output/yield of UPC-DK and the UPC-AK

are anmplified in two independent channels each of which concludes

with the unit of filters.

Signal from UPC-DK is amplified in the unit of landing/fi:ting,
vhile signal from UpC-AK = in the unit the Fayes in which in
mode/conditions "landing/fitting® is utilized the only video
anplifier (from remaining cascade/stages with the aid of relay is

remove/taken anode voltage).
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In mode/conditions "landing/fitting" simultaneously with signals
GRM is realized reception and processing the signals of the ranging
channel of ground-based radio beacon. Because of this the ranging
circuit normally works in mcde/conditions "landing/fitting", which
makes it possible to make cloud penetration, measuring aboard the
aircraft the range prior to beginning runways, where must be

established/installed the landing repeater of range finder.

The measuring unit of range (Fig. 160) fulfills the following
functions: issues momentum/impulse/pulses for a starting/launching
$2D on the first output/yield; automatically measures time interval
from the torque/moment of the premise/impulse of interrogation pulse

to the torque/moment of the arrival of response signal.

The diagram of unit the data~out on the current range to the
ground-based radio beacon: to the counter of the range direct-read
instrument of PPDA; into computer; into the diagram of the bullets of
driving and indication of the torquesmoment of the passage of the

assigned point/item; into the diagram of cloud penetration.
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Page 209.

The measurement ranges of range are from 0 to 440 km. Accuracy

of ranging - 200 m according to the scale of the counter of the

range of PPDA,

Ranging is conducted according to principle
"interrogation-response”, In BD is measured the time of the aaaa of

the time lay of reciprocal mowentum/impulsespulse relative to

inquiring. This time is connected with the measured slant range by

the following relationship/ratio:

vhere R is slant range aircraft - ground-based radio beacon; ¢ is

velocity of propagation of electrcmagnetic energy in vacuum.
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The measurement of the time interval of aaaa is conducted by the
compensation method whose essence entails the fact that in BD is
form/shaped the measuyring (selector) momentum/impulse/pulse, delayed
relative “o the torque/moment of the premise/impulse of interrogation
pulse. The delay factor in the measuring momentum/impulse/pulse of
aaaa can change over wide limits and be counted off according to the
scale of the counter of the range of the instrument of the PPDA which
is enuymerated in kilometers. In composition BD the servo system which

affects the delay factor in the aaaa and automatically provides the

fulfillment of the equality of aaaaaa.

Thus, during the fulfillment of this eguality according to the
scale of the counter of range is calculated the value of aaaa which

is proportional to the measured slant range.

Since one and the same ground-based radio beacon, as a rule,
works with pany aircraft range finders (to 100) it answers the
depmands of each of them, to input decay each of the acsemblies
installed equipment come the reciprocal momentum/impulse/pulses,

intended not only to this range finder, but also the so-called
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"strangers'. In order to ensure the normal process of ranrging, are

necessary from entire totality of momentum/impulse/pulses, which

enter on input decay, to select only those, that are answer/response

to the demands of this range finder.

In BD it is provided two operating mode:; the mode/conditions of

“search" and the mode/conditions of "capture and tracking"

(mode/conditions of "tracking").

In the first mode/conditions occurs the search "for its®

reciprocal momentum/impulse/pulses, in the second is provided the

following after the obtained "their" reciprocal

momentun/impulse/pulses and measurement inclined to range. Transition

of one mode/conditions in another occurs automatically.

In order to distinguish its "" reciprocal

momentum/impulse/pulses of "the strangers", is utilized tinme

selection, "their" reciprocal momentum/impulse/pulses differ from

"the strangers" in the following criteria.
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first, their repetition frequency is accurately equal to the
frequency of the premisesimpulse of the interrcgation pulses of this
range finder. For the facilitation of the process of time selection
the repetition frequency of interrogation pulses makes unstable;
therefore at each point in time, each range finder has its repetition
frequency of interrogation pulses, which differs from the repetition

frequency of the interrogation pulses of other range finiars;

in the second place, the temporary situation of "strange"

reciprocal momentum/impulse/pulses relative to the torqua/moment of

the emission/radiation of interrogation pulse unstably changes from

one demand to another accordirg to random law,., For its "" reciprocal
momentum/impulse/pulses the time lag is deterained py slant range to
ground-based radio beacon and either remains constant or it changes
very slowly., To show this is possible by simple calculation. Let the

velocity of aircraft he equal to 3600 km/h and it flies from radio

3 beacon or to it. Then slant range will change at a rate of 1 kn/s.

{ Taking into account that the frequency of the premise/impulse of

interrogation pulses in the mode/conditions of "tracking" is equal to
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30 Hz, it is possible to calculate, that the temporary situation "“of

its® reciprocal momentum/impulse/pul ses relative to tha torque/moment

of demand for this time changes approximately on 0.1 uss. Of the

principle of time selection it utilizes these two sign/criterion.

Simplified the work of range finder can be presented as follovs,
At first, wvhen aaaaaaaa r-eciprocal momentum/impulse/pulse does not
coincide with measuring. In this case, BD is located in the
mode/conditions of "search" which it is characterized by the fact
that the calibrated dolay smoothly increases and measuring
momentum/impulse/pulse delays relative to inquiring increasingly more
and more, Finally, when aaaa will be aprroximately equally aaaa it
will initiate to occur the agreement of reciprocal
momentum/impulse/pulses with measuring. If agreement occurs several
times in a row (5-10), and this is possible only in such a case, when
with measuring momentum/impulse,/pulse coincide "their" reciprocal to

them pulses, then diayram passes to the modesconditions of '"capture"

and "trackings"“,
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Pig. 151. Measuring unit of azimuth.
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this mode/conditions is characterized by the fact that ceases change
in the value of the calibrated delay and measuring

momen tun/impulse/pulse it is form/shaped with one and the same delay
relative to inquiring, equal aaaa (with constant range). If the
temporary sityation "of its" reciprocal momentum/impulse/pulse slowly
changes, then the servo system provides an appropriate change in the
calibrated delay in order that would be retained the register of

reciprocal momentum/impulse/pulses with the center of measuring

momentum/impulse/pulse.

The alternating/variable calibrated delay is created with the

aid of phase inverter and the phantastron, the pulse duration of
which is controlled by potentiometer. In the mode/conditions of
wcapture" and of "tracking" the angles of rotation of the rotor of
phase inverter and axis of potentiometer proportional to the measured
range. The angle of rotation of axes with the aid of synchronously
servo system transmits to the counter of the range of PPDA, in SRP
the diagram of zero-driving for the indication of the torque/moment
of the passaye of the assigned pointy/item. The axis of tha
potentiometer of diagram on directly is connected with one of the

output axes (250- km).
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The measuring unit of azimuth (Fig. 161) serves for the
measurement of the current azinmuth of aircraft and presentation of
information to the directly indicating instrument PPDA, in SRP, into

the diagram of zero-driving and indication of the torque/moment of

the tlight/span of the assigned point/item. The accuracy of the

measurement of aziputh is 0.259°.

FPor the measurement of azimuth on aircraft, are utilized two
series of reference pulses "35" and "36" and azimuth
momentum/impulse/pulses. At the torque/moment of the coincidence of
the axis of the symmetry of the radiation pattern of the azimuth
antenna of ground-based radio beacon with northern direction, occurs
the agreement of reference pulses. Since the time interval between

"northern" agreement and the torque/moment of the reception of

azimuth momentum/impulse/pulse is proportional to the azimuth of
aircraft, the problem of the azimuth determination of aircraft is
reduced to the measurement of this intervale. Its measurement is
conducted into BIA by compensative method (just as in BD). Into BIA

is fora/shaped the mobile/motile measuring momentum/impulse/pulse

which in the process of measurement is combined with azimuth. The

value of the bias of measuring momentum/impulse/pulse relative to

"portlern® agreement is record/fixed according to the dial faces of

PPDA, In composition BIA, enters the servo system, which,
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automatically changing a time delay in the measuring pulse relative

to Ynorthern" agreement, provides its coincidence with azimuth.

The measured azimuth is determined by expression

where the aaaa - the current azimuth; t is a temporary displacement
of azimuth momentum/impulse/pulse relative to "northern" agreement; T

- the time interval between two northern agreements.

A delay in the measuring momentum/impulse/pulse is created by
phase-meter method, in this case the error in the delay in essence is
determined by an error in phase inverter (3-59). This accuracy is
very low, For its increase is utilized the precise channel, in which

as supporting/reference markers are accepted ten-degrea

momen tum/impulse/pulses (reference pulses "36").,

Thus, the process of the measurement of azimuth falls into two

stages; the search for the ten-degree interval in which is located

azimuthal momentum/impulse/pulse; the determination of the temporary

situation of azimuth momentum/impulse/pulse within the limits of
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ten-degree interval.

The second operation is made by the cell/elements of a precise

channel. In this case, the accuracy of azimuth determination

considerably grow/rises.
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Pig. 162. Directly indicating instrument of range and navigator's

azimuth.

Fig. 163. Control panel of navigator.
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An increase in the accuracy occurs as follovs.

The rotation of the phase inverter of rough channel through 360°
causes the hias of wmeasuring momentum/impulse/pulse from one
"northernt agreement up to another, which corresponds 3609 azimuth.
The error of phase inverter into 3-5° causes accurately the sanme

error in azimuth determination,

The rotation of the phase inverter of a precise channel through
360° causes the bhias of measuring momentum/impulse/pulse froa one
ten-deyree marker up *o the adjacent, i.e., on 109, An error in the
phase irverter of a precise channel is also equal to 3-59, i.e.,
1/120-1/72 part of entire ten-degree interval, or 1/12-1/7 degree of
azimuth, Takiny intc account other sources of errors, the accuracy of

the work of azimuth channel is determinad by value 0.259,

Transition frum the mode/conditions of the "search" for
ten-d2g9ree interv.' to the mode/conditions of the precision
measurement of azimuth occurs automatically. The result of
measurement is issued in the form of the angle cf rotation of the

axes of rouyh and precise phase inverters, With these axes are
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mechanically connected the selsyn transmitters with the aid of which
the angle of rotation transmits to the needle bearing indicators of
instruments PPDA (to instrument PPDA~P transmits the only result of
the rough measurement of azimuth), In the unit of perforsance and
into the diagram of prevention/warning the value of the current
azimuth enters through the¢ selsyn transmission, which works in
transformer mode/conditions, while in block SEP - ::th the aid of the

synchronous servo system.

In the composition of the assembly of instrumentation enter two
directly indicating instrument: PPDA-P and PPDA-W (Fig. 162). These
instruments serve for the continuous and direct/straight jindication

of azimuth and range of aircraft relative to giound-based radio

beacon pilot and navigator.

Oon the instrument of P.DA-W, the azimuth is cocunted off
according to two scales: rough and precise. The scale of ~oats->
reading has limits of 0-360° with scale value 10°. The scale of fine

reading has limits of 0-1(G6% with scale value 0.19, Instrument PPDA-P

has the only rough scale with scale value2°./

N
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range on both instruments it is counted off on four-place
counter with accuracy 50 m. The rifleman/gunners of bearing indicator
are connected with the measuring axes of BIA with the aid of selsyn
transmission, The result of ranging from BD is supplied to the
counter of the range of PPDA with the aid of the synchronously servo

transmission.

The selector of azimuth and the selector of orbit are arranged

on the control panel of navigator (Fig. 163). They serve for the

setting up on them of the assigned azimuth of aaaa and designated

orbit Rj.

The selector of azimuth contains two receiving synchro (rough

and precise channels), that work in transformer mode/conditions,

vhich are connected with the appropriate selsyn transmitters of BIA.

If we on the selector of azimuth establish/install the value of
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aaaa that in the process of flight from output/yield s2lsyn pair
(selsyn transmitter - selsyn transformer) along rough and precise
channels are issued the voltages the are proportional to the
difference of aaaaaaaa which approach the input of the block of

performance.
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164, Assembly of control SRP.
165. Assembly of final adjustment SRP.

166. Combined flight instrument.
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The selector of orbit works analogously, with the exception of

thefact that but to rough channel the voltage of mismatching
proportional aaaaaaaa is created by the bridge circuit, carried out
on the potentiometers one of which is arranged in BD, and by the

second - in the selector of orbit, Voltages, proportional differences

in the aaaaaaaa also approach the input of the assembly of

performance,

The selector of azimuth and the selector of orbit actually are

the resolvers vhich solve equations (1) and (2).

The assembly of performance is structurally arranged together

with BD. It provides air navigation on null indicator (KPP) along the
assigned azimuth and on the designated orbit, signaling about
approach to the assigned pointyitem and about his flight/span, in

teis case at will of crew, can be automatically given the signal to

device for the dropping of loads.

To the assembly of performance from the selector of azimuth and

selector of orbit, enter the error voltages through rough and precise

channels. in the assembly of performance it is possible to isolate
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twvo diagrams: one of them provides air navigation on null indicator,
and the second - signaling about approach to the assigned point/itea
and its flight/span. To the first diagram depending on the selected
operating mode, 1s supplied the error signal either froa the selector
of orbit or from the selector of azimuth, In this diagram occurs the

transformation of suybject signal into the DC voltage of one polarity

or the other, which is utilized for tae feed of KPP'S course systenm.

To the second diaqram are supplied the error signals, also, from
the selector of azimyth and from the selectcr of orbit
simultaneously. This diagram provides the joint solution of equations
(1) and (2) and, when is satistied condition (10), is issued signal
to tube "approach", and during satisfaction of condition (9) - to

warning lamp the "point of destination".

Computer serves tor delivery on the course system of KPP of the
voltage, which characterizec che positicn of aircraft relative to
Assigned Track Line in flight on any straight line, not passing
through the point at which is established/installed ground-based
radio beacon. Structurally SRP is carried out in the form of two
assemblies: the assembly of control SRP (BU SRP, Fig. 164) and the

assembly of final adjustment SRP (side-looking SRP, Fig. 165).
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Page 213.

The assembly of control SEP is placed on the work site of
navigator. On its fronty/leading panel are arranged the knob/sticks
for water of the coordinates of the assigned point/item of aaaaaaaa
and given course angle of aaaa and also the scale according to which
it is possible to count off the values of the introduced quantities.

Flowing azimuth and range enter SRP from BD and BIA with the aid of

the synchronously servc systems.

SRP is the electromechanical resolver which proviges the

solution to equation (8).

The combined flight instrument (Fig. 166) is bullets the

instrument, which has course (vertical arrow/pointer) and glide

(horizontal arrow/pointer) systems, course and glide blinkers and the

system of the indication of magnetic course.
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To the course and glide systems of instrument, are supplied the
signals, proportional to the deflection of aircraft from Assigned

Track Line in horizontal and vertical planes.

With the aid of KPP is provided the zero-driving of aircraft
during the flights: alony orbit and azimuth, in this case the course
atrow/pointer is controlled from the assembly of performance; on the
rectilinear route, not passing through the fpoint of setting
ground-based radio beacon, in this case the course arrow/pointer is
controlled from the side-looking SRP; on the course of
landing/fitting and glide path, in this case course and glide
arrovw/pointer are¢ ~ontrolled by voltages from the output/yields of
assembly landing/fittings of receiver decay or by the voltage of
functional potentiometer and altitude sensor of DV-47; along
trajectory tbd, in this case the glide arrow/pointer is controlled by

differential voltages from the output/yields of glide slope

receivers.,

Magnetic heading is supplied to KPP'S scale from course system

with the aid of remote-control servomechanisn.
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Depending on aircraft type on which is established/installed the

system RSBN '2s, it is utilized from one to three KPP,

Relay assembly (BR) in the work of installed equipwment in the
different modesconditions of KPP'S null-indicator is connected to the
different sections of diagram. Relay assembly is intended for the
commutation of the circuits of the course and glide cystems of KPP
and their indicator circuits. In mode/conditions "landing/fitting®
the relay assembly realizes a transfer cf control of the landing

channels of communication/connection with the control panel of

navigator to pilot's panel (this is not reflected in Fig. 157).

The assembly of landing signals is structurally placed in the

receiver of SPAD-2. It includes two channel: course and glide.

The operating principle of both channels is identical. Each

channel converts the detected signal with respect to KRM or GRM into

direct/constant voltaye whose value and polarity are determined by
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the agplitude ratio of the modulating stresses c¢f frequency 1300 and

2100 Hz.

To the input of course channel, enters the signal from the load
of the detector of UPC-AK, while on the input of glide channel - from
UPC~-DK. The structure of signals KRM and of GRM after detection is

identical - they are the sum of low-frequency oscillations 1300 and

2100 Hz. The amplitude ratio of these oscillaticns depends on the

position of aircraft relative to glide path.

Each channel contains amplifier stages, diagram AGC, filters to
1300 and 2100 Hz rectifiers on semiconductor dicdes at the
output/yield of each filter. The loads of rectifiers are included
towards each other., Therefore the resulting signal is equal to a
difference in the output voltages of rectifiers, and its value and
the polarity are deteruwined by the amplitude ratio of signals 1300
and 2100 Hz, i.e., they depend on the position of aircraft relative

to equisignal line.

Indicator circuit is supplied by the summed current of both

rectifiers,
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In mode/conditions "landing/fitting" the output/yield of course
channel is connected to course system and KPP'S course blinker, but
glide channel supplies glide system and the blinker of the same

instrument,

The altitude sensor of DV-47 serves for the delivery of the

voltage, the proportional to the current heightyaltitude H (t) flight

of aircraft which in work in mode/conditions, "on" is comparted with
respect to value with the voltage, removed frcem functional

potentiometer.

A difference in these voltages enters through the relay assenbly
tc KPP'S horizontally deflection system, As a result of this, is
provided the possibility of aircraft handling on zero-adjustment

instrument during decreasec from high altitudes (cloud penetration).

Page 214,
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sensor is by itself barometric type instrument.

Coupling unit with SP-50 is intended for the connection of the
course and glide systems of the instruments of KPP, and also their
indicator circuits either to the output/yield landing it dripped
systems RSBP-2s or to the output/yields of the glide slope receivers
of system SP-50. This makes it possible to utilize KPP'S the same
instruments during landing/fitting using system SP-50 and during

landing/fitting on decimeter beacons of the type "“leg".

The coupling unit with SP-50 contains the group of the relays
vhich by their contacts make all the necessary svitchings. The relays
are controlled by toggle switch to two positions "summary-sp-50",

puring setting toggle switch at position the "arch/summary" KPP are

connected to the output/yield of the landing channel of system RSBN

2s, and at the position of "Sp-50" - to the output/yields of the

glide slope receivers of system SP-50.

i Work of installed equipment in different mode/conditions. In
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Fig. 157 the letters, vhich stand about junctions, characterize the
information which transmits on these lines. Are accepted the
follovwing conventional designations: aaaa - the information about the
instantaneous value of azimuth; aaaa - the information about the
instantaneous value of range; aaaa - the infcrmation about the
instantaneous value of heights/altitude; aaaaa - the information about
the instantaneous valu2 of magnetic heading; hy; is information about
the rated value of heightsaltitude; aaaa - the information about the
deflection of aircraft from Assigned Track Line with respect to
course (in horizontal plane; aaaa - the information about the
deflections of aircraft from Assigned Track Line by height (in

vertical plane).

"navigation"., 1. Mode/conditions is "KPP - off". This
mode/conditions is selected by the function selector, arrange/located
on the control pdanel of navigator, Triuger pulses with BD approach
input the $2D which emits interrogation pulses. The code time
interval and the frequency of high~frequency filling of interrogation
pulses are determined hy the number of the selected communication

channel of communication, on which works onboard equipment.

Interrogation pulses are re-emitted by ground-based radio beacon,
also, through the time interval, equal to propagation time aaaa

approach the input of receiver decay. The reciprocal
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somentun/impulse/pulses of ground-based radio beacon also are the
tvo~-pulse coded premises/impulses, but code time interval and the
frequency of filling in them others, than of interrogation pulses
SZD. Prom the output/yield of receiver the decay decoded reciprocal
momen tum/impulse/pulses approach BD in which is ameasured the time
interval betveen the inquiring and reciprocal momentum/impulse/pulses

of aaaa.

The measuring unit of range issues the measured range in the
fora of the angle of rotation of the corresponding measuring axes,
The result of measurement with the aid of synchronously the servo
transmission approaches the counter of the range of PPDA, enumerated

directly in the kilometers slant range,

Furthermore, to the input of receiver decay enter the signals of

the azimuth part of the ground-based radio beacon, which iuclude
three sequentes of the momentum/impulse/pulses: reference pulses
n35%, reference pulses "36" and azimuth momentum/impulse/pulses.
Reference pulses "35% and "36" are the tvo-pulse coded
premise/impulses which differ in terms of code interval. Azimuth
momentum/impulse/pulses have dual bell-shaped form and comparatively

large duration (approximately 24 ms). The frequency of filling both
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of reference and azimuth mowsentum/impulse/pulses one and the same
aaaa but differs from the frequency of £illing of the ranging channel

of aaaa.

After transformation in receiver decay all during the sequence
of momentum/impulse/pulses through three separate channels enter BIA.
the information about the azimuth of aircraft is included at the
temporary situation of azimuth momentum/impulse/pulse relative to
reference pulses (relative to "northern" agreement). In BIA by the

measurement of the time interval between "northern®" agreement and

azimuth momentum/inmpulse/pulse is determined the azimuth of aircraft.
The result of measurement is obtained in the form of the angle of
rotation of the corresponding measuring axes which through the selsyn
transmission approaches the azimuth part of the indicator of PPLA.
Thus indicator PPpDA issues present range and the azimuth of aircraft,
and its readings they are utilized for determining the position

oaircraft,
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Pig. 167. Readings of KPP in flight of aircraft to radio beacon and
from it, NP simultaneously onboard equipment works in the
channel of ground-based indication., To the input of receiver decay at

the frequency of the aaaa of ranging channel enter the three-pulse
coded inquiring signals of the ground radio beacon, the so-called

two-degree momentum/impulse/pulses. These signals simultaneously

include the call signal of ground-based radio beacon. After decoding

from the output/yield of receiver, the decay call signal is supplied

through A.I.C. to telephones, and that pulses from the series of

tvo~-degree pules, which synchronizes with azimuth, is utilized for

the starting/launching of SZD. In this case, S%D emits the

three-pulse coded response signal to ground-based PPI.

Thus, in mode/conditions “KPP~- off¥" in work participate the

following assemblies of the given functional diagram: BD, S2%D, decay,

the channel selector, the function selector, indicator PPDA,

2, Mode/conditions of "Azimutt®, For operational provisions in

this mode/conditions on the selector of the aziwmuth vhich is arranged
on the control panel of navigator, must be placed the assigned

azimuth of aaaae
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In the process of flight ip the block of performance, is solved
equation (1) and is developed the voltage, proportional to the
deflection of aircraft from Assigned Track Line. Through the function
selector and the relay asseably, it is supplied to the deflection
system of KPP'S course arrow/pointer, The need for having two
separate mode/conditions: "Azimuth to" and "azimuth from® conditioned
by the fact that during the deflection of aircraft from Assigned
Track Line, for example, to the side of an increase in the aziasuth
{Pige. 167) in flight by radio beacon is required starboard turn in
order to leave on Assigned Track li.ne, and in flight from radio
beacon - to tne left, In both mode/conditicns the equipment works in
perfect analogy, with the exception of the fact that with the aid of
PRR changes the polarity of KPP'S connection to the output/yield of

the block of perforrance.

In order that wvoul:l work the diagram of prevention/vwarning about
approach and about the flight/span of the assigned point, it is
necessary to introduce range to it into the selector of range (i.e.
into the selectors of azimuth and range are introduced the polar
coordinates of the assigned point/item), In this case in the block of

performance, simultaneously are solved equations (1) and (2) and in
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accordance with conditions (9) and (10) are issued voltage on the
diagram of signaling. Thus, in mode/conditions "azimuth¥, besides the
indicated previously assemblies of functional diagram, in work are
included the selectors of azimuth and orbit, the assembly of

performance, relay assembly, KPP'S instruments.

3. Mode/conditions is "orbit left" or “orbit right". On the

seiactors of azimuth and range, must be put out the coordinates of

the assiqgned point/item. The work of diagram occurs exactly as in
mode/conditions "azimuth", only to KPP'S course system is supplied

the voltage which (s ootained in the asseably of performance during

the solution to equation (2).

In vork participate the same asseamblies of functional diagra.,

as in mode/conditions "“azimuth",

4. Mode/conditions SRP. On BU SRP must be put out the values of

the ccordinates of the assigyned point/item of aaaaaaa and the given

3 course angle of aaaa. If it is necessary that at the appropriate

torque/moment would actuvate/operate signaling about approach and

flight/span of tae rssiyned point/item, then the coordinates of this
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point/item must be also introduced into the selectors of azimuth and
orbit. The coordinates, introduced in BU SRP and the selectors of
azimuth and range, can be either identical, if is necessary
prevention/wvarning about apyroach to the end point of route or
different, if it is necessary to note any intermediate point of

route. Value prevention/yarnings and signalings they work exactly as

in modes/conditions "azimuth® and ®orbitw,

Page 216.

In the process of flight in side-looking on SRP accordinc to

datum, introduced in Bu SRP, and datum, on that enter from BD and

BIA, is solved egquation (8). The obtained as a result of this
voltage, provortional to the deflection of aircraft fros Assigned

Track Line, through the PRR and the relay assembly approaches the

deflection system of KPP'S vertical arrow/pointere.

In this mode/conditions in supplement to previously indicated

assemblies, is included by SRP.
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Landing/fitting 1. Landing/fitting on the radio hsacons of
system SP-50. The data reduction mode/conditions is realized by a
toggle switch the "arch/summary - the SpP~50", which must be

established/installed at the position of "Sp50",

The signals of ground-based landing beacons are accepted and are
processed KRP and GRM, The voltages from their output/yields, which

characterize the position of aircraft relative to glide path, through
the coupling unit with SP-50, approach KPP'S indicator. Thus, from

entire assembly of installed equipment RSBN 2s is utilized KPP'S only

indicator.

2. Landing/fitting on radio beacons of the type "leg". This

mode/conditions can be selected both on the control panel of

navigator with tve aid of PRR and on pilot's panel by toggle switch

®landing/fitting",

The signals of decireter landing beacons are accepted receivers

decay. From the output/yield of the detector of this receiver, the
voltages enter the chanr2l of landing signals, at output/yield of

vhich are obtained the vocltages, which characterize the position of
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aircraft relative to glide path. These voltages through the relay
assembly PRR and the coupling unit with the SPeSﬁ course and glide

systea of KPP'S indicator.

Consequently, in this mode/conditions work the following
assemblies of functional diagram: receiver decay, the channel of
landing signals, relay assesbly, coupling unit with spP-50, KPP'S

null-indicator.

Mode/conditions "on" is included by toggle switch "tbd%,
arrange/located on the panel of navigator's administration. In this
case of the voltage from functional potentiometer, which is located
in BD, proportional to base altitude, through the relay assembly is
supplied to the cell/element of comparison., To it enters froa the
altitude sersor of DV~47 the voltage, proportional to the current
height/altitude, The resulting signal, which characterizes the

deflection of aircraft from line tbd, approaches KPP'S glide systen.

It should be noted that the channel of ranging measures and
issues present range both in the mode/conditions "navigation" and in

node/conditions *landing/fitting®, Therefore mode/conditions %“thd%
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can be involved together with any of the indicated mode/conditions.

Page 217,

TAKEN ABRIDGEMENTS.

APC - aytomatic frequency coatrol;

BA - bearing unit;

BD - range unit;

BKC - the unit of the inspection of frequency;
wove, i.e., high-voltage rectifier;

VI - rectifier PPI;

VNNO~ the rectifier of responder's ground-based receiver;

VPOD ~ the rectifier of the receiver of the responder of range finder
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dripped the upper and lower angles;

VEDA - the rectifier of encoder;
GKS - the generator of the quartz signals;
pZD - a supplementary delay in the range finder;

DWKA - the decoder of supervisory equipment;

DWO - responder's decoder;

DWP - the decoder of receiver;

DURD - the decoder of the repeater of range finder;

SZp - the inquisitor of range;

Al NI R S Bt aoen 7 i e e o

SI - signals PPI;

sodas - the aircraft responder ot range;

SNAD - the aircraft receiver of azimuth and range-finders signal;
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SRP -~ computer;
UVA - roll control of antenna;
PPI - plan position indicator;

IPM-21 - the meter of passage power;

kA - supervisory equipment;

KVP - control ex' 21sion point/iten;

K¥D - the inspection of zero of range;

= the combined flight instruaent;

KUA - the inspection of setting azimuth;

NPO - responder's ground-based receiver;

FTD-ID(RS)T-0017=-77

)
ek “‘r«~. J 3
EEE S EIN S

B F P VO N Py ST
i st T e R i S it R age sad s it e

Py

¥
v



poc = 77170017 PAGE 705

NPU - ground-based receptor; R

0Z - the limitation of charging;

hearth - the receiver of the responder of the range finder of the oy

channel of the upper and lover angles;
PPDA - the directly reading instrument of range and pilot's azimuth;

PPDA-W - the directly reading instrument of range and navigator's

azimuth;
PU - adapter;
UPCh - the amplifier of intermediate frequency:

UPC-AK - the IF amplifier of ranging channel;

UPC-DK - the IF amplifier of ranging channel;

¥DA - encoder;

ShchU - the control panel of pilot;

FTD-ID(RS)T-0017-77
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ShchUSh - the control panel of navigator,.

END/MT/ST=-77-0017.
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