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GROUIV-DASID DSPLAY UNIT.

Plan positiom indicator (fig. 07) is itten4ed for deternining

azimuth and $last range of aircraft, equipped vtith onboard equipment

ISBN-28 and vhich ar located in the zone of action of beacon, and

their individual identification vith radio communication.

For obtaining marks from aircraft on scceen PPI is utilized the

principle of active radar, vhich makes it possitle to remove

illumination fcom the ground features.

Display unit consists 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 PPf (unit VI).

Functional diagran (Pig. 88). The directional azimuth antenna,

rotating at a rate of 100 r/minu consecutively irradiates all

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

From the electromagnetic sensor of the column of the drive of

azimuth antenna by the transmitter P-20D thiough the oanidirectional

antenna it transmits 180 inquiring signAls in one turn of antenna

(frequency of demand 300 NI).

These signals, following through each of 20 rotation of antenna,

start radial time base PFI. Furthermore, on PPI enter the voltages

from the selsyn transmitter IS-2, mechanically connected with azimuth

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

The inquiring signals* emitted by the omnidirectional azimuth

anteana, are received as aircraft receIvets. pies all taken signals

is iselated only that, that follos ismediately the azimath. This

signal it passes through entire on-board circuit and in the form of

response indicator signal transmits to the earth SZD or SOD.

Accepted by IPU response signals are decoded and are supplied in

PPI on which they appear brightness marks from aircraft. The angular

position of mark corresponds to the azimuth of aircraft, and distance

from the center of the screen of IKO (99ap3 - People's ComAisariat of

Defense] to mark is slant, ranges. For ccnvenience in the reading on

screen are created the markets of azimuth (2o. 100 and 300) and of

range (10 and 50 kn). Ten-degree marke;s ace foam/shaped from

reference pulses 0360 and are corrected by two-degree

somentu/ipulso/pulses. Page 105.



rig. 87. ?he cabiaet of the display *bit: I - the unit of signals; 2

uit the PpX: omf is a "mit of rectier L.LV.; * - the unit of

high-voltage rectif ier.
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lig. 88. Functiosal diagram of display uoit.

Key: (1). Receiving part. (2). Adapteo. (oaf),* Circuit of

isolation/liberation. (4). Transmitter. (5). measuring unit of

azimuth and rage. (6). Complete version. (7). Simplified versicn.

(6). disk. 49). Northern disk. (10). Rotator.

the thirty-degree markers of azimuth are obtained by the division

ten-degree. Range marks are form/shaped in the unit of SI from the

two-degree momentus/impulse/pulses, which start scanning/sweep. PPI

has two scales of the scanning/sveep: 100 and 400 km (Fig. 89).

Since the velocity of the rotation of azimuth antenna and

frequency and the frequency of inquiring two-degree signals are

synchronized, on screen PEI is obtained statls Ficture and the

maximum fault of measurement of azimuth it does not exceed 20.

Performing flight with the section of azimuth, aircraft in this case

as Ubounceds on motionless inquiring maskers (inquiring signals).

occurs this for the following reason. After irradiation by antenna

the aircraft accepts the two-degree inquiring signal, which

simultaneously starts radial scanning fit, and immediately transmits

response signal. Mowever, since on screen PEI radial scanning is
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repulsed through two degrees, then response signal it will come

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

radial marker of azimuth, which serves as inquiring signal during the

flight/span of these two degrees. With the reception of the following

inquiring signal the marker immediately jumps to the following

two-degree radial marker of azimuth. Hence it follows that at the

initial moment of approach to marker the measuring error of azimuth

is equal to zero, and subsequently torque/ucments abruptly it

increases to two degries, whereupon again it decreases to zero, etc.

This is explained by Fig. 90. For a decrease in this fault of

t Imeasurement of azimuth are introduced the different delays in

aircraft circuit (30) and in display unit (40). As a result any

measured azimuth differs from the true not more than by 10.

The application/use of a method of active radar and coding make

it possible to raise freedom from interference, since are removed

illumination from the ground features and the effect of the lateral

lobes Of the radiation pattern of az-.muth antenria.

In display unit for the correct orientation of image alonq

azimuth 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 th-
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azimuths, multiple 100. but markers in display unit are shifted by

40, on screen :-: mark from KVP it is arrange/located 6n azimuth to 4

iess corresponding ten-degree markers.

With the coincidence of the ten-degree marker of the electronic

display scale, on which is established/installed the antenna KVP,

with the appropriate ten-degree marker, placed cn dial device, is

oriented image KVP with its true position in locality. As a result

the northern direction of the electronic scale corresponds to true

northern direction.

Marker from KVP is delayed in the unit of SI to 400-500 pss

(0-80 km) and is visible in the form cf line.

end section.

A
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Fig. 89. Form of screen the PPI: a) scale 100 kin; b) scale 400 kin: 1

- mark of KVP; 2 - mark of aircraft.

Unit of the signals of plan position indicator.

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

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

and momentum/impulse/pulse from KVP, and also it mixes markers and

momentum/iiapulse/pulses.

Functional diagram (Fig. 91) consists of the following channels:

the fcrmation and delays in the two-degree signals, the formation of

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

the exajnded videosignal of marginal post, formation of azimuth

markers.
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Fig. 90. Curve/graph of error distribution during the measurement of

azimuth.

Key: (1). Equal delays. (2). Measuring error, deg. (euni). Uneq-lual

Jelays. (4). Azimuth d q. Channel of formation and delay in thf-
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two-degree momentum/iinpulse/pulses. The two-degree

momentum/impulse/pulses, which come in from the unit of WDA, approacm

the blocking oscillator, 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 ranging, i.e., appears constant range error. For

the elimination of this error is realized a delay in the

starting/lauiiching cf scanning/sweep on 47.6 jss.

After passage 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 theIn through the coupling P2 to the triggering

of scanning/sweep PPI.

Furthermore, froin the output/yield of blocking oscillator the

momentum/impulse/pulses enter the channel of the formation of rangc

marks and into the cascade/stag of thr agreement of the channel of

division and foLmation of azimuth markers, employed for the

exception/eliminatio of the eftect of the fluctuations :f the

two-degrpe and ten-] 3re- mom nt um/iupulse/pulses, which can occur a.;
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a result of impulse shaping, and also as a result of an inaccuracy in

their mutual adjustment.

Channel of the formation of range marks. From the output/yield

of the blocking oscillator of the forming channel the delayed

two-degree momentum/imnpulse/pulses approach buffer amplifier,

electronic relay and for the starting/launching of shock-excited

oscillator. The Obtained sinusoidal oscillations whose frequency is

15 kHz and whose amplitude is 60 in are restricted to dioie limiter

and ampiifier-limnit er.

From the output/yield ot amplitier-limiter are removed thk

positive pulses with repetition frequency 15 kH7, by which is started

the blocking oscillator, which forms the 10-km of range mark. Thes(.

markers approach the 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 mark from blocking oscillator are

supplied to elactronlc thecmal expansion relay. After eXpansion 10

and 50 kin of range mdrk mix themselves in mixer with all pulses

formed ii, the unit ot si.
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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 yss.

Momentum/imuls/pulses iLom unit Lake approach buffer amplifier

and to electronic thermal expansion r*lay. The expanded

momentuai/impulse/pulses ar- supplied to mixer. Between the electroric

thermal expansion reldy and the mixer is provided the J. c.

restoration circuit.

channEl ol the formation of the expanded momentum/impulse/pulse

of KVP. From the unit of the adapter of supervisory equipment the

momentum/impulse/pulse KVP is supplied to buffer amplifier, th

electronic relay of delay and electronic thermal expansion relay.

From the output/yield of the lst/latter relay the

momentum/iinpulse/pulsi3 of KVP mix themselves in mixer with othor

momentum/impulse/pulsoes. 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. (emf).

Electronic relay. (4). Shock-excited oscillator. (5). Diode limiter.

(6). Amplifier-limiter. (7). Blocking oscillator the 10-km of

markers. (8). E.lctronic thermal expansion relay the 10-km of

markers. (9). Division 50 km. (10). Blocking oscillator. (11).

Cathode follower. (12). Delay line on 47.6 jss. (13). Blocking

oscillator. (14). Cathode follower. (15). Starting/launching of

scanning/sweep. (16). Cascade/stage 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 amplifi-r. (21). Electronic thermal expansion relay. (22).

Mixer. (23). Channel of the formation of the expanded videosignals.

(24). Brightness. (25) . Video are extension signal. (26). Buffer

amplifier. (27) . The Plectronic relay of d-lay. (28) . Electronic

thermal expdnsio relay. (29). Videomodulation. (30). Channel of the

formation of the expanded vidLosignal of KVP. (31). Ten-degree

signal. (32). Buffer amplifier. (33). The electronic relay of

shift/sheaIr. (34). Buffer amplifier. (35). The electronic relay of

width. (36). Cascad-/;taje of agreement. (37). Buffer amplifier.

(38). Multivibrator ot lIuration. (39) . Division 300/ (40). Thn

electronic relay of duration 300. (41). Duration of markers 301).

(42) . Shift/sitea of inarkers. (43) . Limitation. (44). Corrective

cascade/stage. (45). 3uftor aplifier. (46). The electronic relay of
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duration 100. (47). Channel of the formation of azimuth markers.

(48). Northern signal. (49). Duration of markers 100. Page 109.

Channel of the for.nation of azimuth markers. From the unit of

UDA the reference pulses "36" (ten-degree momentum/impulse/pulses)

are supplied to the buffer amplifier, from output/yield of which they

are passed through the electronic relay of shift/shear to 40 in the

direction of the rotation/revolution of azimuth antonna (for a

decrease iii the maximum fault of measurement ot azimuth) and are fed

to the following buffer amplifier. The intensive

momentum/impulse/pulses start the electronic relay of width, which

expands momentum/im~ulse/pulses to 16 pss. The obtained wide

momentum/impulse/pulses approach the cascade/stage of coincidence, to

which are supplied the deldyed two-degree mom Ptum/impulse/pulses.

Shift by 40 ton-iegrev- momentum/impulse/pulses of the cascado/stagf

of coincidence through the buftpr amplifier move to division circuit

into three. The obtdined momentum/impulse/pulser with trequency 20 Hz

and amplitude 50 in approach the electronic relay of duration. The

duration of thirty-degree markers can be regulated.

Ten-degree momentum/impulse/pulses from the cascade/stage of the

agreeeiht througn the bufer nptirier start the electronic relay ot
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the dUra on of ten-degree markers. The duration of these markers can

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

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

enter PPI.

Schematic diagram (Fig. 92). Channel of formation and delay in

the two-degree momentum/impulse/pulses. The two-degree

*omentum/impulse/pulses, which enter from the unit of WDA, are

supplied to the blocking oscillator, assembled on the tube of LI,

(6N1P) and which works in the mode/conditions of self-excitation with

repetition frequency 80 fiz. Two-degree romentum/ilpulse/pulses

synchronize its frequency. From the output/yield of the winding of

transformer Tp3 are removed the moment um/im pulse/pulses 300 Hz

frequency, which are supplied to the grid of the cathode follower,

assembled on the left halt of the tube of LI, (6N1P). Displacoment of

the control electrode of the leit half of tho tube of the LI, of

blocking oscillator enters troum divider/denominator R5 1 , IR52, an~d to

the grid of cathodo follower - fLOM divider/denominator H~6 2 1 '163,

connected the negative pole of power supply 180$ in.

with the load OL the cathode follower Rs, the

nomentum/iiwpuls/juls(-s qo to tl~ delay line in the LZ-l, where they
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are delayed on 47.6 jss, whereupon they start the forming blocking

oscillator, assembled on the tube of L,3 (0NYP). Passed through delay

line and formed by blocking oscillator two-degree

momentum/impulse/pulses through the cathode follower, assembled on

the right half of the tube of L14 (6NIP), are supplied on cable for

the starting/launching ot scanning/sweep. This circuit provides the

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

rotations/revolution of azimuth antenna.

In the absence of two-degree inomentum/impulse/pulses from the

unit of WDA the trigger circuit of scanning/sweep will wear/operate

with frequency 80 Hz from the first blccking oscillator (tube of

L1i). For the monitoring of the momentum/impulse/pulses, which start

scanning/sweep, is provided the seat/socket G1 . Resistance R59

decreases thc* effpct of monitoring oscilloyraph on the work of

Circuit.

Channel of the forpation of range marks. From the winding of 2-5

transfoLrner Tp4 blocking oscillator on the tube of L1 3 two-degrre

momentum/impulse/pulseLi; are supplied through capacitor C1 and

:esistancc. P_ to the grid of the buffer amplifier, assembled on the

left hall of tube L1 ((N1P). The intensive negative pulse starts the
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circuit of the electronic rela), assembled on tube L2 (6N1P). The

momentum/impulse/pulse, developed by the circuit of electronic relay,

must fke rectangular form with abrupt/steep front/leading and

trailing edges, since on scale 400 km the Fulse duration 3f the

circuit of expansion must be 2700 yss, and the time between

consecutive trigger pulses equal to to 3300 Mss consequently, for a

' i period of the restoration/reduction of circuit comes a total of 600

jiss. For achievement of this recovery time into the circuit of the

communication/connection between the anode of the right half of tube

L2 and the grid of the left half of tube L2 is included the cathode

follower, assemoled on the right half of tube LI, who ensures the

rapid recharge )f coupling capacitor C3, improving the

slope/transconductance of trailing edge of pulse. Furthermore, into

anode value electronic relay L2 is included tube L3 1 (Iouble diode

the 6X2P), which decreases the time of the restoration of circuit

because of the limitation ot the drop of the anode voltage in +he

beginning and at the end of the inometum/impulse/pulse, caused by

parasitic interelectrode grid capacitances - anode. Pages 110-111.
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Fig. 92. Fundamental circuit of the unit of SI.

Key: (1). Circuit. (2). Housing. (emf) Hz. (4). V. (5). Videoes. (6).

North. (7). marker. (8) marker. (9). Videoes Byn. (10). Videoes of

modes. (11). Starting/launching. (12). Housing. Page 112. The

obtained momentum/impulse/pulses through capacitor Cs start

shock-excited oscillator on tube L3 (6N1P). In circuit of the grid oi

this osc.llator is included guiding the half of tube L4 (&X2P) for

the shunting of positive pulses.

Shock-excited oscillator with duct C,, C , L, in the cathode of

tube generates the sinusoidal sustained oscillations 15 kHz

frequency. The period of variation of frequency 15 kHz corresponds to

distance 10 km. From thp part of the turns of inductance coil L,

through resistance 1,1 oscillation they &re supplied to tha

cascade/stage of limitation, made on the left half of tube L, (6X2P).

The negative italt-waves of sine voltage from this cascada/staqr start

the cascade/stage ot peaking, assembled on tube Ls (6J1P). Because of

the inclusion into the anode circuit of iiductance coil L2, th

cascade/stage generates one pointed momentum/impulse/pulse during the

action of negative half-wave.
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The pointed positive pulses, removed from plate load Rs9,

through capacitor Ca and the buffer stage, assembled on the left half

of tube L6, start the blocking oscillator, made on the right half of

tube L6 (6N1P). Blocking oscillator form/shapes the 10-km of the

range mark, which from the winding of 2-5 transformer rp1 through

capacitor C 11 are supplied to buffer stage on the left half of tube

Ls (6NiP), and then to the cascade/stage of expansion. From

divider/denominator H2 3 , B22 through capacitor C13 and resistance P27

the momentum/impulse/pulses 6 pss wide approach the buffer stage,

assembled on the left half of tube L7 (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 momentum/impulse/pulse, which enters from buffer stage. From

blocking oscillator the momentum/ipulse/pulses through the bufter

2i I amplifier, assembled on the right half of tube La (6N1P), are

supplied to the cascade/stage of expansion the 50-km of markers on

the tube of L1 o (6N1P).

Momentum/impulsE/pulse from blocking oscillator creates during

the anode resistance -?3 9 the butfer stage, which is simultaneously

the load of cutoff tulbe L9 (6N1P) the cascade/stage of expansion,

high-amplitude mometuin/im pulse/pulse, whicli starts cascade/staqe of

expansion. This cascaide/stage is assembled according to th. circuit
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of the waiting multivibrator with the cathode resistance coupling

R31. In the absence of trigger pulse the right half of tube L9 is

unlocked, since its grid is connected through the high resistance l2

to source +180 in. The incoming negative pulse cuts off the right

half of tube L9. In this case from resistance R38 is removed the

cutoff voltage and the left half of tube L9 is triggered. The voltage

drop across resistance R42 , caused by the discharge current of

capacitor, supports the right half of tube L9 in the closed state and

after completion of the 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 RO, R,6 are obtained the

positive, almost square pulses whose duration depends in essence on

constant time value C16, R12. The circuit of expansion on the tube of

L1. works analogously described.

Expanded 10 ind thc 50-km of range mark through capacitors Cjs

and C19 are supplied to mixer.

Channel of the formation oi the expanded

somentum/impulse/pulsps. lomentum/impulse/pulses from unit Lake

through block capacitor Cs5 approach the inlet cf the buffpr
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amplifier, assembled on the left half of the tube of L1 9 (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 L2 0 (6N1P) whose work is

analogous to the work of the cascade/stage of expansion on tube L9.

The pulse duration, torm/shaped by electronic relay, dppends on the

selected scale of scanning/sweep and is determined by the time

constant of circuit C2 9, B93 or value C26, R,3, H,6 # R9@ - with

respect 5.5 or to 19.0 pvs.

During switching the scales of scanning/sweep wear/operates

relay P1, which by its contacts shunts resistances Rq, ,9, thereby

changing pulse duration.

From plate load %2 the positive pulses through capaci+or C2 7

approach the inlet of thp cascade/stage of mixer. In connection with

the fact that the signals from aircraft go with different int-rvals



DOC = 76090017 PAGE

from each other, on capacitor C2 7 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 L19 (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/ipulse/pulse KVP from unit PU through capacitor C29

is supplied to the grid of the closed buffer stage, assembled on the

right half of the tubo of L19 (6N1P), and then to the electronic

relay of delay on the tube of L,? (6N1P). The circuits, assembled on

the indicated tubes, are analogous to the circuits, assemblAd on tha

left halt of the tube of L1, and the tube of L20 . Tube L2 1 delays

momentum/impulse/pulsp KVj? on 400-500 jss (60-80 kin).

In plate load R102 thp electronic relay of pulse delay thp KVP

through capacitor C.1 enters in the diagram of the electranic rplay

of widti on the tube ot 1,22 (6NIP) . The negative pulse, obtained as a

result of differentiation ot the trailing edge of input pulse, starts

this electronic :elay. Circuit works analogous with the z.ircuit o-
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the electronic reldy of delay. Electronic relay on the tube of Lz2

issues momentum/impulse/pulse by duration 41 or 16 pss depending on

the scale of scanning/sweep. During switching the scales of

scanning/sweep wear/operates relay P, and is closed resistance R1, 9.

Thereby is changed the time constant of circuit C31, R1,, Rt1 o. The

obtained momentum/impulse/pulses of KVP enter through capacitor C33

to mixer.

Channel of the formation o. azimuth markers. The formed in the

unit of WDA reference pulses "36" (ten-degree markers) through the

knife coupling P dnd capacitor C3 5 arc supplied to the grid of the

closed buffer stage, mad on the right half of the tube of L1 2

(6NP). Positive pulse open/discloses tube, and in plate load R11 7 ,

which is simultaneously the load of cascade/stage on the tube of L2 3

(6NP), a)ppears ttie ne'jative pulse, vhich starts the electronic relay

of shift/shear. Cascade/stage on the tube of L23 is male accordigiq to

the circuit of th waiting multivibrator with common/gerieral/total

cathode cuEstancz. His work is described earlier.

The c lectronic relay of shift/shear develops the square pulse

(5-10 oss) , which corrosponds to shift/shear 3-60. From plate load

R117 tho elicrrozic relay of the shift/shear through capicitor C3a
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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 L1,4 (6NIP), and then

to the circuit of the electronic relay of width on the tube of L2 4

(6NIP). Capacitor C3 9 and resistance R 1,9 differentiate the delayed

t-an-degree momentum/impulse/pulse. The delay time in the

somentum/impulse/pulse, i.e., the shift/shear of markers, is realized

by potential changing on the grid closed tube of L2 3 by potentiometer

R1, whose spline is derived on the front/leading panel of unit with

inscription the ,shift/shear of markers".

Page 114.

Tube L, is started by the trailing edge of the differentiated

nomentum/impulse/pulse. From load p1 2 3 cascade/stage is removed the

nomentum/impulse/pulse. by duration of approximately 1.66 pss (10),

*that ensures the normal operation of the cascade/stage of coincidence

during the possible fluctuations of both incoming

somentum/impulse/pulses. To the cascade/stage of agreemen on the

tube of L2 s (6X2P) are supplied t1-e wide, delayed to 6.6 pss

ten-degre- momentum/impulse/pulses from load 1123 and the delayed on

47.6 pss two-degree iaomiontum/impulse/pulses from the winding of 2-5

transforner Tp4. The incoming momeittu m/impulse/pulses are summarized
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during resistance R127. Both momentum/impulse/pulses can be

4 Icontrolled with the aid of oscillograph. the connectel in seat/socket

G3 on front/leading panel unit. The left half of the tube of L25 is

closed by the positive voltage, removed from potentiometer R1 2 s whose

spline is derived on front/leading panel with inscription

"limitation".

The potential of the cathode of the left half of the tube of Lps

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

both momentum/impulse/pulses. Limitaticn level is checkei with the

aid of the oscillograph, connected in seat/socket Gs.

From load R126 cascade/stage of agreement are removed thA

ten-degree momentui/impulse/pulses, which coincide in time with

two-dprep, that synchronize the work of entire display unit. These

momentuo,/iaipulsc/puls-s, sitc-d on 6.6 hss (40), are sippli 'd

through capacitor C,, to the buffer stage, made on the left half of

the tube of L2 6 (6N1P) and which is the waiting multivibrator vith

the grouimded cathod&. Cdscade/stage works in the mode/coniitions of

division into three.
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From load F1 3 9 multivibrator are removed the positive square

pulses whose duration it is possible to change within limits 30-50

liss (20-300) by potenticmeter R1 41 with label the "division of

markers 300 ' . Pulse durations it is possible to check during

seat/socket G4 the 'monitoring - division is 3009.

The phase of thirty-degree mou, ntum/impulse/pulse is determined

by the phase of northern momenitum/impulse/pulse. For this purpose in

the circuit of the unit of SI is utilized the corrective

cascade/stage, assembled on the right half of the tube of Las (6N1P).

Cascade/stage is closel !y the negative displacement, supplied from

divider/denominator R1 43, R14 4 through resistance R14 S. The load of

cascade/stags is the resistance Rlj9 , common/general/total for the

right halves of tubos L2 3 and ot L27 . The formed in unit WDA positive

northern momentum/impul se/pulse through capacitor C4 7 is supplied to

the grid of the clo.ceo corrective cascade/stage. On thi plat( load of

cascade/stajo appears the negative pulse, which through capacitor Cs

is supplien to tho gjil of the leit halt of the tube of L2 7 and cuts

off it. however, sinco the ten-degree momentum/impulse/pulses, wLich

start this tube, aro shifted on 6.6 ss relative to northern

momentum/ipulse/pulse, then after the closing of tube by northern

~~~~~ -------- ------------ - -
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momentum/impulse/pulse the following ten-degree

momentum/impulse/pulse it comes through 6.6 pss. From this

momentum/impulse/pulse begins 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 C48 are supplied to the grid of the buffer amplifier,

assembled on the left halt of the tube of L28 (6N1P). The obtained on

load R15, momentum/iinpulse/pulse starts the electronic relay, which

form/shapes positive s4uare pulses by duration 2700 pss, ilso, with

frequency 20 Hz, which correspond to thirty-degree markers.

Momentum/impulse/pulso by duration 2700 yss is intended for the

illumination of thirty-degree azimuth markers. From the load of

electronic relay the positive pulses through capacitor C,, approach

mixer. Page 115.
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Fig. 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 markers; emf - the potentioueter of brightness control the 10-km

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

of thirty-degree markers; 6 - the potentiometer of the brightness

ccntrol of ten-degree markers; 7 - the adjustment knob of the

brightness video markers; 8 - the potentiometer of division the 50-km

of markers; 9 - the potentiometer of the division thirty-degree

markers; 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. Thp ten-degree azimuth markers, obtained

during resistance R125 , are passed through the cascade/stages, made

on the left half of tho tube of L2 e (6N1P) and the tube of L3 0

(6NP), and throuln capacitor C51 from part of load R1 6 1 they are

supplied to mixer. In circuits is provided the possibility of the

manual adjustment of the duration of ten-degree and thirty-degree

markers. The splines of potentiometers are derived on the

front/leading panel or unit with libels the "duration 3f markers 1001

and the "duration of markers 300".

All |,oentum/impul/pulses, form-] in the unit of SI, mix
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themselves and on cable are supplied to unit PPI for modulation of

the electron beam of tube.

Mixer is made on the tubes of L15, LG,, Lt7 (6N1P) according to

the circuit of the cathode followers, interconnected. By changing

displacement on the grid of each cathode follower, it is possible to

regulate the amplitude of the corr-sponding mcmentum/impulse/pulse.

The knob/sticks ot the potentiometers, which ccntrol the displacement

of tubes, are derived on the front/leading panel of unit. For the

monitoring of the mixed momentum/impulse/pulses on the front/leading

panel of unit derived monitoring jack G2 .

ConstLuctlons. Unit (Fig. 93) is assembled on right-angled

chassis/landing gear. From behind unit is a knife coupling for th?

connection of power supply and alignment pins. The mountinq of unit

is made in the basement of chassis/landing gear.

On front/leadinj panel are established/installed the hours, ,i-I

on it are decivel th- splines of t'ie potentiometers of the brightness

control of tho main implses of unit, shift/shear of markqrs,

duraticn of ten- ani thirty-degrec markars, division ot thirty-Ic-groe
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markers, division the 50-km of markers. Brightness from markers from

aircraft and KVP is regulated by separate/individual knob/stick.

Furthermore, 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 scan.

Plan position indicator is intended for oLtaining 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.

I
I;
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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. (emf). 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).

Cascade/stage of illumination. (16). Sawtooth generator. (17). Input

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

(20). Zero-setting on vertical line. (21). Channel of the formation

of the square pulses illumination. (22). Transfcrmer of vertical

comprising. (23). Cathode follower. (24). Phase discriminator. (25).

Output cathode follower. (26). Videosignals and markers. (27).

Amplitude of sweep voltaye. (28). Sine wave oscillator. (29).

Transformer of carrier freque:ncy. (30). Indicttor instrument. (31).

Cascade/stage of clamping. (32). circuit of brig 'ness. (33).

Brightness. (34). Transiformer horizontal component. (35). Cathode

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

(38). Zero-settini on horizontal. (39). Scheme of control of

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

117.
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Functional diagram (Fig. 94) consists of the channels of the

formation of the horizontal comprising scanning/sweep, formation

vertical component scanning/sweep, formation of the sguare pulses of

illumination and scheme of control of cathode-ray tube.

Channel of the formation horizontal component scanning/sweep.

Trigger pulse from the unit of SI is supplied to the buffer stage,

with the aid of which is started the multivibrator of Juration.

Momentum/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 generators,

whereupon the amplitudes of sawtooth pulses change according to the

law of sine and cosine of the angle of rotation of antenna. For

obtaining the voltages 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.

siae wave oszillitor creates continuous oscillations 1500 iiz

frequency and it supplies the excitation winding of the noncontact



DOC 76090017 PAGE

selsyn of BS-2, and also the primary winding of the transformer of

carrier frequency.

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 - to the

cosine of the angle of rotation of azimuth antenna- vertical

component scanning/sweep.

The voltage of horizontal (sine) comprising scanning/sweep

enters from selsyn to the transformer horizontal component

scanning/sweep, and the.i to the cathode follower, which divides the

circuits of phase discriminator and selsyn. Besides the voltage

horizontal component scanning/sweep, to phase discriminator froto the

transformer of carrier frequency is supplied the voltage 1500 liz

frequency.

From the output/yield of phase envelop, dctector of voltago,

proportional to tihe cosine oi the angc of rotation of azimuth

antenna, approaches cathode follower and from it to sawtooth

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/sweep

is analogous to the channel of the formation horizontal component

scanning/sweep.

Channel of the fo:mation ot 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 cutput/yield of the

cascade/stage of illumination is formed the negative square pulse,

which depending on the scale of scanning/sweep has different

duration. This momntum/impulse/pulse is supplied to the cathode

circuit of cathode-ray tube, brightening scanning/sweep luring

direct/straignt course of ray. For fixation of the initial level of

negative pulses in channel are provided the fixing ca.Zcade/s ,-es.

Schfem of control by cathode-ray tube consists of the circuit of

-- -- --
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preliminary centering, circuit of brightness control with the

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

Schematic diagram (Fig. 95). Channel of the formation horizontal

component scanning/sweep. The formed in the unit of SI trigger pulse

through knife switch P2 and capacitor C, is supplied to the grid of

closed with negative voltage from divider/denominator RI, R3 the

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

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

Key: (1). Circuit. (2). housing. (emf) 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 microphone. (8). Throat

microphone. (9). Selsyn. (10). Housing. (11). Page 120.

nomentum/impulse/pulse from buffer stage starts the waiting

ultivibrator, made on tube L, (6N1P) according to circuit with the

grounded cathodes and negative displacement on grid of one of the

tubes. Multivibrator develops square pulses by duration 670 mss or

2700 pss dependiig on the scale of scanning/sweep (100 or 400 kin).

During the absence of trigger pulses the right half of tube L2

is closed by negative lisplacement from voltage divider R6 , 11, R9,

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

resistance Rs, R4 or R9 is connected to source +250 in.

In the circuit of multivibrdtor is included cathodp followpL on

the tube of L2 5 (6N1P) for a decrease in the recovery time of

multivibrator, which is determined by the time consfant of circuit C3

- grid resistance - cathode ot the tube of L2 5 and must not exccd

44
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250 oss. With the aid of switch B, C" scale 100 km - 400 kmi") and

relay P1 is realized switching the pulse duration of multivibrator.

In this case to resist ince Rs (- scale,,) is connected resistance R,

or R99 .

From load R6 multivibrator positive square pulses enter through

cpacitor C6 to the paraphase amplifier, assembled on the right half

of tube LI, and through circuit Cs-R 9 to the amplifier, made on +he

left half of the tube of the LIo of the channel (6N1P) of the

formation of the squarp pulses of illumination. From loads P1, R12

paraphase amplifier are removed the negative square pulses of

identical amplitude and are supplied to tube L3 (6X2P), which is

common/general/total in the oscillator circuit of the saw-tooth

voltage of the channel of horizontal and vertical compotient

scannin g/sweep.

Sawtooth generator must develop the linearly changing stress,

modulated in amplitude dccording to the law of sine or cosine of the

angle of rotation of azimuth antenna.

Th oscillator, assembled on the tube of L19 (6N1P) accoriing to

-----!~--.---
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the circuit of parallel feed, supplies by sine voltage 1500 liz

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

the primary winding of the transformer of the carrier frequency Tp1.

The oscillator frequency it determines the duct, which consists of

the inductance of the excitation winding of selsyn, the primary
winding of transformer Tp, and of capacitor C32. For maintaining

generation in circuit is applied the positive feedback through the

left half of the tube of L1 9 . From plate load B66 and R68 the right

half cf the tube of L1, the sine voltage through capacitor C30 is

supplied to the grij ot the left half of the tub( of L19.

The weak negative communication/connect.oji through the cathode

resistance R6j iMprcves the forin of the generatable sine voltage.

Resistance R68 rejuldtes the stress level of development/scanning on

hcrizcntal and vertical lines. The spline of this resistance is

derived on the front/leading anel of unit. From plate load R6 , the

sine voltage through capacitor C2 , approaches the grid of the right

half of thp tube of Lq.

Ftom output wiiilings g and i of sf-lsyn out of phase by 1200

alternating voltaqes ire suppjJlied to the primary win4ing of 5-3

transforr-ers tp 3 (horizontal conponent tae scanning voltag-V).

F

L
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From the third output winding £ of selsyn the voltage approaches

I A the primaLy winding of 3-4 transformers Tp2 (vertical component the

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

connected to the midpoint of 4 transformers Tp3. This start of

windings makes it possible to obtain shift/shear on 900 voltages,

suppliea ro transformer. From the secondary windings of transfcrmers

are removed the voltages, also out of phase to 900, proportional: one

to sine of the angle of rotation of antenna (horizontal component

scanning/sweep), another to the cosine of the angle of rotation of

antenna (vertica.. component, scanning/sweep). The obtained voltaqes

through capacitors C3 7 and'Lj. are supplied to the grids of the

closed cathode followers, collected on the tube of L2 2 (6NP).

End of section.
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Fig. 96. Failure diagram of phase discriminator.
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Cathode followers are intended for the decoupling of the

circuits of phase discriminator and selsyn. By a change in the

displacement on the grids of cathode followers with the aid of

potentiometers RS (" zero-setting, horizon/level. ") and R,b ("

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

components of scanning/sweep are identical (tube of L20 and L21 -

6NIP) ; therefore let us examine the diagram of the channel of the

formation only of horizontal component scanning/sweep.

From load Roo 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 LI, by the diagram of

the switched detector. The scanning voltage is supplied to the anode

of the right half of the tube of L21 and to the cathode of the left

half of the tube of L2 1 . To the grids of tubes, enters the voltage of

carrier frequency from windings 7-8 and 9-10 transformers Tpt.

------------t--
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The work of the diagram of phase discriminator is explained by

Fig. 96. Before torque/moment tj, is opened the left half of the tube

of L2 1 (see Fig. 95). Condenser/capacitor C,0 up to torque/moment t1

is completely lischarged. From torque/moment t,, 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 scanning/sweep. Condenser/capacitor

C*o for each negative half-wave of voltage will be recharged of up to

negative amplitude value on the circuit: the left half of the tube of

LEI to be recharged friction Rea, Rs3 , R6 2 , R., are

condenser/capacitor C,0 - the anode of the left half of the tube of

L2 1 o

Up to point in time t2 (see Fig. 96) condenser/capa--itor Co

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

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

left halt of the tube of L?1 will become more negative than on

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

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

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

capacitor C,0.
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For time t 2 -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 scanning/sweep. ip to point in time t 3 ,

condenser/capacitor C40 will discharge itself. Beginning from

torque/moment t 3 the right half of the tube of L21 is opened at the

torque/moments of the agreement of the positive half-waves of the

voltage of carrier frequency with the positive half-waves of the

voltage horizontal component scanning/sweep. Condenser/capacitor C.,

up to point in time t4 will be loaded to the maximum positive value.

From this time the potential of the anode of the right half of the

tube of L2, will become negative with respect to cathode and tube it

will be shut, but the left half of the tube of L2 , will be

discovered.

Page 122.

For time t,-ts, the left halt of the tube of L2 1 is opened at

the torque/momants ot 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 Co is

discharged. At torque/moment t s , the voltage across capacitor

approaches zero 3nu 4ntiie process begins to be repeated. Thus from

I

I
L
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capacitor C40 is remove/taken voltage whose frequency is 1.66 Hz

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

of azimuth antenna. Displacement on the grids of the tube of L21 (see

Fig. 95) -automatic, cell/elements- C3 S, H7 3 and C36, RI-

The obtained sine voltage is filtered by circuit ROG, C,2 and

approaches the grid of the cathode follower, assembled on the right

half of the tube of L23 (6N1P). From load Ra this repeater the

voltage horizontal component scanning/sweep is suppliel to the

generator of the LI, (6X2P) of saw-tooth voltage. This voltage is

switched by switch B2 (1, 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 L3 , L&I, connected by bridge circuit.

The tube L3 is common/general/total for the channel of horizontal and

vertical components scanning/sweep. Depending on the scale of

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

bridge, is included the circuit: C,4-CI6 -R29 or C1 T-R- 30 .

On the anodes of the left halves of tubes L3 and :f Lt, through

resistance R13 given positive voltage from source +180 in, while on

the cathodes of the rijht halves of these tubes through friction R1,
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- gative voltage from source is 180 in. Therefore so on the absence

of uare pulses from the paraphase amplifier of tube are completely

open o Since network elements are symmetrical, bridge balanced and

at th lunction of the cathode of the left half of the tube of LI,

with th anode of the right half of the tube of Lt, potential equal

to zero.

coming 'n to the anodes of the left halves of tubes LI and of

LI, negative 'quare pulses and the positive square pulses on the

cathodes of ti, right halves of tubes L3 and of LI, close them.

Capacito-s C, n c16 or C17 charge themselves by the voltage

horizontal component scanning/sweep, removed from friction Res. At

the termination of the action of the square pulses of tube, they are

open/disclosed, cap'acitors Ct, and C16 or C1 7 rapidly are discharged

through the left or right halves of tubes L3 and of LI, and the small

friction R29 , R30 depending on the polarity of sawtooth pulse.

From the cathodes of tubes L11 , the sawtooth pulses are supplied

to the grid of the input push-pull amplifier, assembled on the left

half of the tube of L12 (6N1P). The doubled potentiometer Roo whose

spline is derived on front/leading panel, serves for the equalization

of the voltages of the horizontal and vertical components of
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scanning/sweep. The doubled potentiometer BR5 whose spline is derived

on front/leading panel, changes the time constant 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 L12 by

diagram with cathode coupling. Sawtooth pulses are amplified by the

left half of the tube of L12 and from its plate load R~g through

capacitor C2 3 and friction R44 are supplied to the grid of the output

tube of L15 (6P1P). The removed from the cathode load Ro, R41

sawtooth pulses are amplified by the right half of the tube of LI.

and from load R39 through capacitor C22 and friction R,4 approach the

grid of another output tube of L16 (6P1P). The

momentum/impulse/pulses, removed from loads R3s and R3 9 , are located

in antiphase.

Page 123.

In order that the center ot the rotation of scanning/sweep would

coincide with the geometric center of screen PPI independent of the

scale of scanning/sweep, is necessary the coincidence of the initial

- " ---9
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level of saw-tooth voltage with the level of direct-current voltage.

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

on the tubes of L13 and L1,4 (6N1P). Cascade/stage L13 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 R3, 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 B36

the cascade/stage of the illumination, assembled on the right half of

the tube of L1 o (6N1P), the negative square pulses through capacitor

C24 enter the grids of the tube of L13 cut off it. As a result of

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

the tube of L16.

From the beginning of each period of scanning/sweep, negative

square pulse disconnects the grid of the tube of LIG and potential on

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

During the action of sawtooth pulses, capacitor C2 1 charges

V I W .
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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 L1 3. At the

termination of the action of sawtooth pulse, the triodes of the

fixing cascade/stage trigger themselves and capacitor C2, rapidly it

is discharged to the value, determined by bias voltage on the grid of

the tube of L1 6.

For a picture centering on horizontal, serves potentiometer Rse

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

Coming in on the grids of tubes Ll$ and of Ll, 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 component scanning/sweep. Through the midpoint of these

coils, is supplied power supply +250 v to the anodes of tubes Lls and

of L16. Friction R,4 and Rde suppress the possible parasites.

Channel of the formation of the square pulses of illuminatiou.

The formed by the multivibrator of duration square pulses are

supplied to the grit] of the inverter, executed on the left half of
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the tube of L1 o 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,1 it passes

to the grid of the cathode follower, assembled on the right half of

the tube of Lt.. 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/sweep and to the fixing cascade/stages on tubes L&, L? and

L1 1 , L14 for their disconnection for a period of the foreward stroke

of scanning/sweep.

Scheme of control of cathode-ray tube. For the beam control of

this tube of L24 (31LM28) are utilized the deflection system, which

focuses coil L2, the magnet of the preliminary centering Z1I, the

circuit of the brightness control of image, the cascade/stage of

focusing, executed on the tube of L1 1 (6NlP), and the cascade/stage

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

The focusing of ray/beam is realized by chanqing the current

through coil L2 , which is included in the cathode circuit of the tube

of Lls. Cathode current is regulated by potentiometer Rso, which

changes displacement. Potentiometer R5 3 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

L17. is intended for maintaining the initial level of bias on the

control electrode of cathode-ray tube.

- - - - - - -- - -- - - - -.. . . . .-- - ------. .. . . . . .. . ... . .
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Fig. 97. Block the PPI: I - dial device, 2 - screen PPI; 3 -

[illegible] sight; 4 - the potentiometer of centering on vertical; 5

- the potentiometer of centering on horizontal; 6 - the tumbler of

switching scales; 7 - the kneb/stick of dial device; 8 - the

adjustment knob of 4rightness; 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 voltages of development/scanning; 15 -

the backstops of operator'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 o:omponent scanning/sweep; 20 - the potentiometer of the

setting up of the amplitude of sweep voltage; 21 - monitoring jacks;

22 - the trip of o:,rator'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 knob/stick of the focusing of

image; 26 - light filter; 27 - the knob/stick of the setting lip of

sweep amplitude; 28 - the potentiueter of the equalization of sweep

voltage.

------------------- -- --- ~-
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Constructions. Block PP1 (Fig. 97) is structurally executed in

the form of volumetric corner chassis/landing gear with inclined and

vertical front/leading panels.

Inclined panel has: dial device 1 with the plotted/applied on it

azimuth grid through 300, which consists of the azimuth iisk, rotated

with the aid of the knob/stick of dial sight 3. and motionless screen

2. potentiometers R57 and Rse ("centering ,'n vertical line and

horizontal"), toggle switch 6 switching scales (100 km - 400 kin),

potentiometer R53 briqhtness control, switch the "selection of

videosignals", seat/sockpt for the start of the dial light of the

stand of operator, potentiometer R.3 the vclume control of

telephones, key/wrench B3 the radio statlon of RSIU-4 ("

transmission-reception/procedure-transmission"), potentiometer RSO

the focusing of image potentiometer Rs5 the amplitude control of

scanning/sweep and potentiometer R60 the administration of

scanning/sweep.

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

G3 for a connection the fittings of operator, knob/stick for the

extractioL of block from the strut of cabinet, knob KN2 "zhecking

zero" of the voltaqs of development/scanning, switch B2 the checking
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of the voltages of development/scanning with measuring meter and dial

light of his, potentiometers Ry6, B82 zero-setting of the horizontal

and vertical components of sweep, potentiometer R59 the "Aplituda of

sweep voltage", the monitoring 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 voltages and supply

of the necessarymomentum/impulse/pulses, and also alignment pins.
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Fig. 98. Schematic diagram of the block VI.

ley: (1). (illegible]

r
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Power 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 sA) an4 unit wove,

salient the stabilized DC voltage +180 in (current 280 mA) and high

voltage +5 kV (current 1 mA).

Schematic diagram of the block VI (Fig. 98). Upon the switching

on of toggle switch B. (" the incandescence 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 B3 , the safety device/fuse Pr 2 , shunted by friction RI3 and by

the neon tube of NL2 , coupling P1 (terminal 4, 5) it is supplied to

the filament transforuiers of the units of display unit. Upon the

switching on of toggle switch B, (" tht anode voltage of indicator")

alternating voltage is supplie( to the anode-filament transformer Tp2

rectifier - 180 in.
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At the output/yield of rectifier - 180 in is included the

winding of monitoring relay P2 whose contacts switch on current by

voltage 208 v and by frequency 400 Hz on the primary windings of

transformer Tpt unit VI and transformer Tp, unit it wove, on which

were assembled rectifiers +250 v even +180 in. During the appearance

of a voltage +180 in, is included monitoring relay P1. Through the

contacts of this relay, the alternating voltage 208 in approaches the

primary winding of transformer TP2 rectifier +5 kV of unit it wove.

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

selenium rectifier DI, assembled by bridge circuit. Voltage is

stabilized by the electronic regulator which is executed on tubes Lt,

La (6N13S), L3 (6J4). The tubes L1 and L2 are controlling, but tube

L3- amplifier.

t<.
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Fig. 99. Unit VI.
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Fig. 100. Scheaatic diagram of the block it wove.

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

I-
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The output voltage of rectifier is regulated by potentiometer

R1, which changes direct/constant voltage on the control electrode

of amplifier tube. By potentiometer RIB is establish/installed the

optimum stabilization factor.

Stabilized voltage +250 in is supplied to the contazts of the

switch of the measuring instrument of IPj and through the safety

device/fuse Pr4 , shunted with friction R43 with the neon tube of NL4,

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

of the units of display unit.

Selenium rectifier D2 is assembled by bridge circuit.

Unidirectional v3ltage - 180 v from capacitor C7 is supplied to

electronic stabilizer where the tubes L,, Ls (6P3S) - :ontrolling, L6

(6J4) - is amplifier and L7 (SG-2S) - supporting/referenc?

stabilitron tube in the cathode of amplifier tube. 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 C6 , R2 4, C*. Potentiometer R 3 2 serves
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for the adjustment of output voltage.
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Fig. 101. Unit wove.
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By potentiometer R34 is regulated 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 NL3, will be feed/conducted to the grid circuits of display

unit.

The construction of unit VI. unit (Fig. 99) is mounted on

rectangular chassis/landing gear with front/leading panel. Large

parts and tubes are placed above, fine parts 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 B3 (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 switching on of the anode voltage

PPI, safety device/fuses 6 (Pr,, Pr 2 , Pr 3 , Pr,) in feel circuits,

neon tubes 5 (NLI, NL2, NL3, NL,), that fix blowing, toggle switch B2

7 switching control voltmeter, toggle switch B, 8 switching on of the

illumination of instcument 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 (Fig. 100). From the

selenium rectifiers D1, D2 , assembled by bridge circuits, is

remove/taken direct/constant voltage +180 in. Unidirectional voltage

is supplied to the electronic regulator in which the tubes Li, La

(6N1 3S) - controlling, L3 (6J4) - is amplifier, L4 (SG-4S), Ls

(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 NL3 by

friction R,0 , to the terminal of 5 couplings P, for the power supply

of the anole and shielding circuits of unit PPI.

By potentiometer R1 5 within low limits is regulated the output

voltage of rectifier.

The high-voltage rectifier, assembled on rectifiers D3, D4,

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 C1 o-C 1 1 -R2 3 -c 1 2 .
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From the output/yield of rectifier, the voltage +5 kv is

supplied to output high-voltage coupling P2 and through the

- divid er/de nominator during friction R2 s, R2 6, R2 7 to instrument IP2.
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Fig. 102. Cabinet of the supervisory equipment: 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.

i
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The construction of unit it wove. Unit (Fig. 101) is assembled

on rectangular chassis/landing gear. The mounting 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 P, and P2.

on the front/leading panel of unit, are instruments 2 (IP1 and

IP2) with the tubes of 1 illumination of the scales and toggle switch

3 (BI) the switching on of dial lights, safety device/fuses 5 Pr 1 ,

Pr,, Pr 3 ) in feed circuits with neon tubes 4 ( NL1, NL,, NL3) the

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

Chapter VI.

EQUIPMENT FOR W- hZIMUTH AND

INSPECION OF ZERO OF RANGE.

This equipment is intended for the operational inipection of the

rangialg ind azimuthi chinnels of equipment for radio beicon.

Functionally it is divided into tio channels: the channel of the
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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 ground-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

setting up of sensor "supporting/Leference 36", for the adjustment of

this spnsor and indicdtion of the presence of reference pulses "35"

and "36".

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;
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diplex straight receiver, from output/yield of which the

somentum/impulse/pulses on two cables of RK-I are relayed to radio

beacon;

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

in the apparatus cabin of radio beacon.

-I---- --
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Page 129.

Fig. 103. Simplified functional diagram of equipment for the

inspection of zero ot range.

-I- ----
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Fig. 104. Block diagram of the inspecticn of zero of range.

Key: (1). Generator. (2). Ground-based equipment. (3). the circuit of

compa rison.

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. Fo 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

equal to the initial delay in the aircraft measuring circuit.

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 cf comparison of delay time in interval of

time, stability which is provided for with quartz.

In yenerator G, (Fig. 103) is created the pair of

momentum/impulse/pulses with the stable interval of the aaaa between

them, equal to the 'lelay time of the signal in the ground-based

circuit of aaaa. These momentum/impulse/pulses directly ire supplied

to comparison circuit and are transmitted through the circuit whosp

delay is monitored. The delayed in this circuit

momentum/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 confirms

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 40.3 ;jss.

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 decode3r and the unit of the inspection

of zero of range (KND). Besides the indicated units and the

assemblies of supervisory equipment, in the circuit of inspection

work the units of DWP, OZ, DZD, WDA, transmitter P-20D and its

antenna.

I
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The delay in ground-based circuit is composed of the delays: in

the unit of DWP 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 maximuu 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/impuls/pulses,

which imitate inquiring, 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

momentum/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

momentum/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 OZ 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 of DZD, the

momentum/impulse/pulses are supplied to the inlet of the unit of WDA,

where they are ciphered by one of the :our codes of response signals.

From the output/yield of this unit, the momentum/impulse/pulses

approach the starting/launching of the modulator of the transmitter

of P-20D. Response signals are emitted by the antenna 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 Oss,

which 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

nomentum/impulse/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

momentum/impulse/pulse (in unit of KND, ether/ester, extension

receiver and cable); t herefore 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 jiss.

If the delay in ground-based circuit 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/temporary relation, that the first reciprocal

momentum/impulse/pulse synchronizes with the second inguiring, 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 4irect/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 oi 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/momont of the passaqe of tbh 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 adjustment of

sensor "reference pulses "36" in tho case of time lag or lead/advance

of the delivery of these mometum/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

momentum/impulse/pulse "Video-transfer," which is supplied on PPI and

creates on it brightness mark.

The antenna 3f the azimuth channel of extension receiver

geodetic is establish/installed so that the straight line, drawn from

the center of the parabolic azimuth antenna of the transmitter of

P-200M, passing thLough the center of the radio mirror of KVP, is

directed at an angle, multiple 100 with respect to true northern

direction.

This location of the azimuth antenna of "Vp is necessary for

testing the correctness ot the delivery of the reference pulses "36",

one of which must be emitted into the torque/moment of the passage of

the middle of failure of the antenna radiation pattern ot the

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

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

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

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

momentum/impulse/pulse. (9). Unit KUA.
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The correctness of time of the emission/radiation of reference

pulses "36" is checked at the torque/moment of the passage of the

middle of failure of the antenna radiation pattern of the trarsmitter

of P200M through the direction to the KYP, 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 100 rotation of this antenna. Consequently,

if at the torque/moment of the passage of the middle of failure of

the antenna radiation 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 thp middle of failure of this

radiation pattern through the northern direction also will be issued

referen ,) pulse "36".

During the work of the channel of the inspection of azimuth,

participate transmitter P-200M (Fig. 105), the antenna of the

transmitter of P-200M, transmitter the P-20A of reference azimuth

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 unitL of DWKA, of adapter PU) and of the

inspection of t~e setting up of azimuth (KUA).



DOC = 76100017  PAGE q

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 o! the azimuth channel of extension receiver, are

separate/liberated the signals of the forms "dual bell" which on

cable 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-2OOM.

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

the inlet of the unit of KUA, where with their aid are form/shaped

ti.e momentum/impulse/puilses of the right and left zone with the

appi.oximately equal to duration. Both momentum/impulse/pulses along

two different cvannels are supplied to the coincidence circuit of the

urit of KUA.

Reference pulses "35" and "36" arc 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.

From the output/yield of this receiver, the coded

momentum/impulse/pulses are relayed on cable into the apparatus cabin

of radio beacon and approach the inlet of the supporting/reference

channel of the unit of DWKA. From the output/yield of the unit of

DWKA, the reference pulses "36" arei 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 "136,, with azimuth

momentum/impulse/pul e is iecord/fixed by the f.Lrin, of neon t-e

"accurately", whizh indicates the corr.ctness of the se t.ng up of

sensor "supporting/reference "36". When the setting up of sensor

"supporting/reference "36" is produced incorrectly and reference

pulse "36" is issued oarlier than the azimuth momntum/ipulse/pulse,

then it coincides with the momentum/impulse/pulse of left zone and in

the unit of KUA is fiLed neon tube "to the left", that indicates the

F
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bias of this sensor against the direction ot rotation of the antenna

ot the transmitter of P-200M. If reference pulses "36" come after

azimuth 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 the.ransmitter of P-200M.

In equipment for inspection, is provided the diagram of the

inspection of the emission/radiation of reference pulses "35" and

"3 6"1. The decoded in the unit of DWKA reference pulses "135"0 and "36,

approach the inlet of the unit of KITA 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 ether/ester.

Control cxtension point/item.
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Control extension point/item is intended for the rec.9ption 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.

In composition KVP, they enter:

antenna for the reception of ranging, call and reference

signals;

the antenna, consisting of paraboloid and vibrator irradiator,

intended for the reception of azimuth signals;

extension receiver.

Functional diagram of extension receiver. Receiver is assembled

by the diaorim of st:aight amplification (Fig. 106) and consists of
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two 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 wave

impedance of the cable which is utilized for the relaying of signals

into the apparatus cabin of radio beacon.

Azimuth cLannel is intended for reception and amplification of

the signals, emitted by the transmitter of P-200M, and their relaying

into the apparatus cabin of radio beacon. Ihe 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 extension receiver.

Key: (1). Pulse channel. (2). Detector input/introduction. (3).

Amplifier. (4). 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 unit. (17).

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

output/yield of cathode follower, the signal is supplied to the

detector AGC, which develops ccntrol 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 agreement of the output

resistance of amplifier with the wave impedance of the cable on which

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

is a cathode follower.

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

channels with the feeuing voltages.

Schematic diagram 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,

along the axis of which consecutively with central vein/strand is
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included high-frequency diode Ds. 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 C2 approach the

control electrode of the first amplifier on tube L& (6J1P) and being

video amplifier with simple anode correction (LI, R6) in the range of

high frequencies. Bias to cascade/stage is automatic, because of a

voltage drop across friction Re, by the shunted capacitor Cs.

Negative pulses approach the control electrode of the second

amplifier on tube L2 (6J1P) whose diagram is analogous to the diagram

of the first amplifier.

Positive pulses trom the friction of plate load R13 the second

amplifier across capacitor CIO go to the control electrode of the

third amplifier on tube L3 (6P1P). since the incoming on the inlet of

this pulse amplifier possess large amplitude, to its grid is supplied

negative bias from divider/denominator R17, RIS (connected at

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

of the closing of tube L3 .
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Fig. 107. schematic diagram of the pulse channel of extension

receiver.
4

Key: (1). To power unit. (2) 1-1 amplifiers. (3). Cathode follower.

(4). Range finder tc the unit of [illegible] (5). To the power unit

of P2-3. (6). Housing. (7). To power unit.
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The intensive negative pulses from the friction of plate load

R21 through capacitor Cjs approach the fourth amplifier, assembled on

tube L, (6P1P) with feedback which is created because of a voltage

drop across friction Re,. Feedback is aFplied for the expansion of

the dynamic range of amplifier.

In the circuit of the control electrode of tube L4, is included

the diode DI, which restricts the positive overshoots of

momentum/impulse/pulses. For a decrease in the distortion of

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

filter, which consists of friction R25 and capacitor C1 G.

From plate load R26 the fourth amplifier the positive pulses

through capacitor C18 are supplied to control electrode of cathode

follower oii tube Ls (6P1P). Tube Ls to the arrival of positive pulse

is closed by the negative voltage which is remove/taken from

divider/denominator R29 , R3 3. From the cathode load R32 , the positive

pulses through switch BI 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 executed

analogously with the detector input/introduction of ranging channel.

From detector input/introduction the positive signal of the form of

"dual bell" through friction R 39 and capacitor C. approaches the

control electrode of amplifier on tube L, (bK4P). Bias to control

electrode is supplied from divider/denominator R4, R1,6, the

connected at output/yield rectifier - 150 in, through friction Rs.

R12 and R13. From plate load R2 , negative signal is remove/taken on

voltage divider RS, R6 . From fLiction F6, the voltage through

capacitor C3 approaches the control electrode of the second stage of

the amplifier, assembled on tube L3 (6K4P) through diagram to the

analogous diagram of the first cascade/stage. Bias to the control

electrode of this tube is remove/taken from the same

divider/denominator R14, R1 6 dfter friction R 1$, R12 and R1 7.



DOC 76100017 PAGE

Fig. 108. Schematic diagram of the azimuth channel of extension

receiver.

Key: (1). Amplifier. (2). Cathede follower. (3). Detector. (4).

Amplifier. (5). Cathode follovet. j6). Amplifier of inverter. (7).

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

(11). Housing. (12). To unit.
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Negative voltage from load REs the second cascade/stage past

capacitor C8 passes to the cathode follower, assembled on the left

half of tube L4 (6N6S). From load R23, 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

LZ-1 and diodes D,, D. and D3. The load of the cascade/stage of

agreement is the friction R2 6. Diode D4 restricts undershoots.

Priction R24, 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 D1, D2 and D3 are opened and

current it creates a voltage drop across friction R26. Signal on the

load of the cascade/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 whose duration

considerably more the delay in the line of LZ-1, simultaneously are

cut off Pverythinq three diodes and at friction R*6 appears positivc

voltage surge.

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

lock simultaneously three diodes; thereforp 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

removal/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 tke temporary displacement of

signal, since its form is determined by the potential of voltage on

the cathode of the diode DI, which is connected to the cathode

follower where a signal delay is equal to zero.

Voltage from the load of the cascade/stage of the agreement

across capacitor C9 goes to the control electrode of the amplifier

AGC, from output/yield of which it is supplied to the first and

second amplifier stages (LI, 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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Fig. 109. The schematic diagram of the block of the power supply of

extension receiver.

Key: (1), Circuit. (2). Housing. (3) +150 in,, 20 tEA. (14) in.
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The intensive signal is supplied to the control electrode of

amplifier AGC, to the half of tube Ls (6N3P) by the diagram of

rheostat negative-feedback amplifier because of a voltage drop across

friction R29. From load impedance R30, negative voltage through

isolating capacitor C4 approaches the cathode follower, assembled on

the left half of tube L2 (6N3P). From load e cathode follower the

voltage of the same polarity is supplied through capacitor Cs to

detector AGC

detector AGC is assembled on the right half of the tube L2 which

to the arrival of signal is closed by the positive voltage, subject

on its cathode from divider/denominator RIO, RIt, which is included

on the output/yield of rectifier +150 in, and by the negative

voltage, subject on its anode from divider/denominator t4, RIG,

which 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

work. 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 ia the tube of detector is open/disclosed and

capacitor C6 charges itself on the circuit: the earth/ground - C6

charge themselves the right half of the tube of L2-R, The constant

of the capacitor charging circuit C6 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 C6 is

discharged on the circuit: C6 is discharged the earth/ground

941 -R1s-C.. The constant of discharge circuit is selected

considerably more than the repetition period of signal.

Capacitor C? and friction R12 serve as the filter, which

decreases the pulsations of voltage AGC. From capacitor C, negative

voltage AGC is supplied through friction R1 j and R17 to the control

electrodes of tubes L, and L3 .

As a result of application/use AGC, the output potential of the

azimuth channel of extension receiver changes not more than by

+-10o/o during a change of the value of input signal in limits

0.2-0.6 in.

The purified from pulse interferences negative signal from

amplifier AGC across capacitor C1 1 goes to the control electrode of

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

capacitor Ciz approaches the cathode follower, assembled on the right

half L,. Fromload R36 of cathode follower positive signal is supplied

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

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

Power unit of extension reeiver (Fig. 109). The unit provides

the delivery of the following stresses: +150 into that which was not

stabilized, -I0 into that which was stabilized, +150 in, stabilized,

63 into variable.

The nonstabilized streas +150 in develops the rectifier,

executed by full-wa- diagram on kenotron Lt I(TsIP). At the

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

filter, which consists of throttle/choke Dr, and capacitors C1, Cr.

Stabilized voltage +150 in develops the rectifier, executed also

by full-wave diagram on kenotron L2 (604P) . Voltage is remove/taken
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from .tabilitron tube L3 (SGIP), connected after ballast resistance

IR& and R*. Friction R4, variable, for the adjustment of output

voltage.

Stabilized voltage 150 v for the power supply of bias circuits

is remove/taken from stabilitron tube L$ (SGIP), assembled with

kenotron L4 (6Q4P).

Supply voltage on the aaodes of the kenotrons of all rectifiers

is supplied froa one transformer Tp1 . From this same transformer is

remove/taken voltage 6.3 v for the power supply of the filament

circuits of extension receiver.

Power ,nit works from the grid/network 208 in, 400 Hz, which

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

Sh, through switch B, and the safety device/fuse Pr1 . For the

inspection of the soundness of safety device/fuse Pr1 in parallel to

it is included the tube NL, with friction R1.

Extension r .eiver (fig. 110) is executed in the form of the
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iniature/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.

Bad of section.
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MICROFICHE HEADER EBR77110017 /cont. /UNCLAS

MT/ST-77-0017

da09

SUBJECT CODE 2141)

Pagep 137-170.

Unit of decoder.
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Fig. 110. Extension receiver.
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Fig. 111. Functional diagram of the unit of DShKA. Key: (1).

Ranging channel. (2). Inquiring signal. (3). Call signal. (4).

Response signal. (5). Video amplifier. (6). Cathode fol(7).

Coincidence stage. (8). Interrogation signal amplifier. (9).

Coincidence stage. (10). Coincidence stage. (11). Response signal

amplifier. (12). Cathode follower, (13). Delay line. (14). Reference

signals "36". (15). Video amplifier. (16). Cathode follower. (17).

Coincidence stage. (18). Amplifier. (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 th 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 js, and the

azimuth channel in which are decoded the reference pulses by duration

6 Pss.

Functional diagram (Fig. 111). Ranging channel. From the

output/yield of extension receiver, the co.1ed 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

amplifier.

FLom the cathode followpr coded reciprocal, call and inquiring

signal they approach the input of the ranging channel which consists

of four cascade/stages ot video amplifier, cathode follower, three

cascade/stages or uqr)mnent and output amplifiers of inquiring and

response signals.

------
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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/stages of channel, but the -ange-finders signal, which have

lesser duration, pass without distortions.

The intensiv-e with the aid of four cascade/stages signals go

further to the cathotx, 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 inten:ed for

deciphering range-finders siqinal.

The decoded inquiring and response signals, intensified

preliminarily, and cill directly from ttie output/yield of the

cascade/stage of agreement 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 of video amplifier. The

intensive signals are supplied to tiie cathode follower, which agrees

the output resistance of video amplifier in the line characteristic

of delay. The decoded 3ignals through output amplifiers are supplied

to unit KUA.

Schematic diagram (Fig. 112). Channel ot long-range an(l call

signals. From common connector , ("input") reciprocal

moentum/impulse/pulses through capacitor C51 approach the control

electrode of thp tube of L12 (6N1P). On the tube of L1 2, is assembled

cathode follower. TO tht grid of the right half of this tube through

capacitor C49, is supplied the interrogation pulse from

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

the unit of GKS.
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The mixed signals frcm load R90 the cathode follower through

capacitor C, approach the control electrode of the first

cascade/stage of the video amplifier, assembled on the left half of

tube L, (6[1P) through rheostat diagram. Bias voltage is supplied

from rectifier - 105 c through divider/denominator RI, R3 .

From the anode of the first cascade/stage, the negative pulses

through capacitor C, go to the grid of the second cascade/stage which

works on the right half of tube Li and is made on rheostat circuit

with feedback oecause of the drop uf voltage on resistor/resistance

Page 139.

The int~nsiv? positive pulse from the plate load of Re through

capacitor Cs is supplied to the grid of the third cascade/stage whose

diagram is analogous to the diagLam of the first.

The intensive: n-ltivp pulses enter the fourth cascndc/stage

assembl,] on tu1e L3 (6pIP). This cascade/stage works on tetrodo with
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automatic displacement because cf the drop of voltage on resistor R16

which shunted by capacitor CO. The anode of tube L3 is fed from

rectifier +150 v through filter R20 , C9, while screen grid is powered

through resistor/resistance R21.

Positive pulses from the anode of the fourth cascade/stage

through capacitor C8 enter the grid of the cathcde follower,

assembled on the right half of tube L2 . From lcad R13 cathode

follower they are supplied to the delay line LZ-1. Delayed signals

from output 12B go to the control electrode of the cascade/stage of

the agreement, assinLbled on tube L5 (6Zh2P), to diodes D, and D6 the

coincidence circuit at response signals.

Decoding is done as follows. Diodes D, and D5 in the absence of

momentum/impulse/pulses from dlay line arc opened, since on their

anodes given positivo voltage through resistor/resistance .2 2 from

source +150 V. At the torque/woment of the acticn of positive Fulses

from delay line which are supplied to the cathode circuit of diode.s

and exceed in ;,mplitudo voltage on the anodes, diodes they aro cut

off, or their loiu of L27 , is developed the positive pulse, whicf.

across capacitor C1. joes to the amplifier of irterrogatior, pulses.
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The amplifier of interrogation pulses is assembled on tube L,

(6ZhIP). As its plate load serves the triple-wound peak transformer

Tp2 whose windingjs are included so that from the third winding is

removed the positive pulse. Diode D1 does not transmit negative

pulses.

Call momentum/impulse/pulses are decoded with the aid of the

delay line LZ-1 and cascade/stage of agreement on tube L5 . The

premise/impulse of the call moment um/impulse/pulses of those entering

on the input of the delay line consists of two

momentum/impulse/pulses, applied to the control electrode of the

cascade/stage of agreement. To the supFresscr grid of this

cascade/stage, enter the momentum/impulse/pulses from one of the

removal/outlets of delay line depending on code. These

removdl/outlets are selected so, in order to during the arrival of

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

suppressor grid of thii tube would arrive the second

momentum/impulse/pulse ct the coded premise/impulse. With the

simultaneous arrival of positive pulses to governing and suppressor

grid, the tube trigge-.s 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 negative voltage, applied on control electrode from

divider/denominator R3 y, R3 , and on suppressor grid- from

divideL/denominator R31,R 33o Resistor/resistance R39 - 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 Tr3 which is included so that from its third winding

are removed the positive pulses.

Decoding of reciprucal t, omenum/imulse/pulses it occurs on

diodes D( and D7 analogous with deciphering interrogation pulses. The

amplifier oi reciprocal momentum/impulse/pulses on tube L6 (6ZhlP) 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). Call signal. (11). Input F,. (12). Cathode

follower. (13). Coincidence circuit of inquiring signals. (14).

Coincidence circuit of response signals. (15). Channel of reference

signals.
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Fig. 112. The schematic diagram of the block of DShKA. Key: (1).

Amplifier of the reference signals and cathode follower. (2).

Amplifier of reference signals. (3). Coincidence stage of reference

"35". (4). Coincidence stage of reference "36". (5). Amplifier of

reference "35" and Leference "36". (6). Response interrogation. (7).

Reference "35". (8). Peference "36". (9). Target/purpose. (10).

Ground. (11). Interrogation. (12). Answer/response. (13).

Output/yield. (14). Call. (15). Reference "35" and "36". (16). Codes.

(17). Interrgation to DShP. (18). Interrogation to DShP.
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rig. 113. Unit DShKA:

1, 2, 4, 6, 8 - potentiometers of the adjustment of the

displacement of the coincidence stages; 3, 7, 9, 10, 11, 13, 14, 16-

control 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

positi.ve pulses through capacitor C2 7 are supplied to the grid of the

first cascade/stage of the video amplifier, assembled on the left

half of tube L7 (6N1P). The diagram and the principle of operation of

its and first cascade/stage of the video amFlifier of ranging channel

are analogous.

From plate load R., this cascade/stage the

gosentum/impulse/pulse is supplied to the second cascade/stage on

tube Le (6Plp). The intensive womentum/impulse/pulse enters through

the capacitor C29 to the grid of cathode follower and further to the

delay line LZ-2. The prirci.le of deciphering the reference

somentum/impulse/pulses "36"0 and "35" and of the call

momentum/impulse/pulses of ranging channel is analogous.

Momentum/impulse/,ulses from delay line approach the input of

the cascade/stages of agreement on tubes L9 (6Zh2P) and LI, (6Zh2r).

The diagram and tho work of the cascade/stages of agreement are

analogous to diagram and the work of the cascade/stage of aqreem(fn.

are analogous to diagram and to the work of the cascala/staqe of the

agreewent of call signals. From the anodes of tubes L9 and ot LIO,
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the decoded momentum/ipulse/pulses thrcugh capacitors C3 6 and C40

are supplied to the amplifiers, assembled on the left and right

halves of the tube L11 (6NIP). Feedback is realized by

resistor/resistances R8s and R86 -

From the anode resistor/resistances Be& and R83, positive

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

C,5 and C, go to the input of the unit of KUA and monitoring jacks.

Constructions. The cell/elements of unit (Fig. 113) are

assembled on L-shaped chassis/landing gear, on rear wall of which

there are couplings P, and P2 . To coupling P, are conducted all the

feeding voltages of unit, while to coupling P2 - 411 pulsing

circuits. On the front/leading panel of unit, are arranged the

potentiometers of the adjustment of the displacement of the

cascade/stages of agrenment, the switches of codes and monitoring

jacks.

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 ot 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.

Formation occurs by con,-ecutive amplification and limitation of

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

whose duration is approximately equal to the duration of azimuth

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

a - azimuth signal; b is the initial momentum/impulse/pulse; c -

azimuth momentum/impulse/pulse.

;I
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Fig. 115. Functional diagram of unit PU. Key: (1). Channel of

the shaping of strobe pulse. (2). Channel of rocking

*omentum/impulse/pulses. (3). Natal momentum/impulse/pulse into unit

AKU. (4). Amplifier-limiter. (5). Amplifier and detector. (6).

Nultivibrator. (7). Amplifier-limiter. (8). Amplifier and cathc'e

follower. (9). Cascade/stage of addition. (10). Output/yield. (11).

Channel of azimuth momentum/imFulse/pulses. (12). Input. (13).

Shaping stage. (14). Cascade/stage of gating/strobing. (15).

Phantastron. (16). Multivibrator. (17). Azimuth

bomentum/impulse/pulse into unit KUA. (18). Channel of video-remote

pulses. (19). Multivibrator. (20). Coincidence stage. (21). Blocking

oscillator. (22). Cathode follower.

4
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The signal which nomes 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

square pulses enter the channel of azimuth momentum/impulse/pulses

and after differentiation into the channel of the initial

momen tum/i mpulse/p ulses.

From output/yield the channel of formation negative square

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

differentiation into the channel ot the initial pulses.

The channel oi: the initial momentum/impulse/pulses consists of

two amplifiers, amplitier-limiter and cathode follower. These

momentum/impulse/pulses 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 approach

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 azinutn momentum/impulse/pulses is intended for

formation and selection of trigger pulses and for the formation of

azimuth momentum/imuse/pulses from those which start. The 'loction

of trigger pulses is provided tor the purpose of the elimination of

the triggering of circuit tro the momentum/imulse/pulses, which

were being for, ed from the millor lobes of the antenna radiation

pattern of the transmitter P-20OM.

The cnannel of azinilith momentum/impulse/pulses consists of the

cascade/stayo of the formation cf trigger pulses, amplifier,

I
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phantastron 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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Fig. 116. The diagram of the formation of the azimuth

Rosen tus/i m puls e/p ulse:

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

momentum/impulse/pulse.
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Trigger pulses from the output/yield of the cascade/stage of

formation are supplied to the amplifier which is intenled 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 starting/launching 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 starting/launching of the multivibrator which

form/shapes azimuth momentum/impulse/pulse.

The azimuthal momentum/impulse/pulses approach the cascade/stage

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

video-remote momertu/impulse/pulses, and also on the input of the

unit of the adjustment of azimuth.

Azimuth nomentum/iiipulse/pulses approach the cascade/stage of

addition and the input cf the channel of the isolation of

video-remote momntuu/ipulse/pulses, and also cn the input of the

unit of the adjustment of azimuth.
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The channel of the isolation of video-remote

momentum/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

multivibrator, coincidence stage, blocking oscillator and cathode

follower.

Azimuth momentum/impulse/pulse approaches the starting/launching

of the multivibrator which form/shapes square pulse by duration of

approximately 800 pss. Momentum/impulse/pulse with multivibrator goes

to the cascade/stage of agreement, which isolates one

momentum/impulse/pulse of call signal. For this, to coincidence

circuit simultaneously with the momentun/imFulse/pulse of

multivibrator are supplied call momentum/imulse/pulses. At the

torque/moment of the pulse coincidence of multivibrator with on of

the call utomentum/impulse/puos. ., is isolated one square pulse, which

for a further formation is supplied to blocking oscillator. With the

output/yield of blockinJ oscillator the video-remote

somentum/impulse/pulse joes to the cathod- follower, which matches

the output resistance of blocking oscillatoL with the wave impedance

of the cable on which is realized the relaying of video-remote

--- - -- - - -
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momentum/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 R1 , R3 .

Resistor R3 - variable, is intended for the threshold adjustment of

function. In the circuit of the grid of the left half of ttbe L, is
included the integrating circuit H79, C37, which weakens pulse

interferences. The intensive siyr.als from plate load R, through

capacitor C2 approach the grid of the right half of the tube L1 ,

which works as limiter on the maximum of voltage. Displacement to

limiter is removed from, resistor/resistance R6 because of cathode

current. The limited momsntum/impulse/pulses with the anodo of the

right half WE tube L, go to the grid of tube L2 (6N1P). On tube L2 is

assembled amplifier-limiter and detector. hu.plifier-limiter (left

half of tube) it works in the mode/conditions of grid-circuit

clipping oi maximum.

The oporatin moleo of tuhe is selccted by such, that to th-
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torque/moment when entry stress less than zerc, cascade/stage WG:ks

as usual amplifier. As soon as grid voltage beccmes positive appears

the grid current, which is limited to resistor/resistance R3 4 . As a

result of the redistribution of voltage on resistor/r-esistances B34

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 L2 is rmoved

from divider/denominator Ba, Plo, the ccnnected with output/yield

rectifier - 105 V.

From the anode of the left half of tube L2 , negative pulses are

supplied to the differentiating circuit C4, R1 and further to the

cathode or the right, half of tube L2 on which is assembled diode

limiter by the divjrim of conec-utive limitation. Since diode

possesses unidirectional conductivity, during the supplying to its

cathode of heteropolar momentums/impulse/pulses from th2

differentiatinj circuit on its load R1 3 appear the only neqativ-

pulses which dpproach tIN startinq/launching of the multivibritor of
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formation on tube L 3 (6N1P).

The shaping mu]tivibrator has the only one stable situation,

when the right half of tube L, is unlocked by the positive voltage,

subject to its grid through resistor/resistance R18 from source +250

!V.

The pulse duration of multivibrator exceeds the interval bptween

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".

The negative 'square puloes of formation frcm the anode of the

left hall of tube L3 are supplied to the channels of azimuth and

initial momentu,,/i/puse/pulses.

Channel oi the iritial mometum/imrulse/pulses. The rectangular

negative Fulses, manuf,.cturE-d by the channel of formation, after the

passage throuqh the differentiating circuit C-, Rio ani the diole DI,
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approach the grid of tube L4 (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 R20.

PosiLtive voltage from resistor/resistance R20 through

resistor/resistance R1 00 is supplied to diode the D10 with the aid of

which is limited the positive pulse after differentiation. Diode is

cut off by this voltage and triggers itself at that torque/moment

when 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 L4, enters the momentum/impulse/pulse of lesser

duration. This momentum/impulse/pulse from load Raj the left half of

tube L4 across the capacitor C9 goes to the grid of the

amplifier-limiter, assembled on the right half of tube L4. Negative

displacement is supplied from divider/denominatcr R2!4 f R2s through

resistor/resistance 11,. Amplitier-limiter works in the

mode/conditions of limitation on the minimum. It amplifies

*omentum/impulse/puls(:s until absolute value of grid voltage b-comos

more than the cutoff voltage of tube. Tube is cut off and a further

increase in the pul3i- a mplitude does not change operating mode.

Negative to momtn-tum/impulse/pulsc from plate load R2 . at
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supplied through the capacitor CIO to tube Ls (6N1P). The temporary

situation of momentum/impulse/pulses at the output/yield 3f this tube

corresponds to the leading impulse front of formation.

On tube Ls are assembled the amplifier and cathode follower.

Negative pulses from the anode of tube L4 , through capacitor CIO

approach the input of the diode limiter, which consists of diode D,

and resistor/resistance R27. During the supplying of negative pulses,

the diode D, trigygrs itself and capacitor CIO charges itself on the

circuit: R 22 - +250 C - is internal resistor/resistance of the power

source -250 V- R27 - DI - CIO - R22 , For a rapid capacitor

discharge, is includea resistor/resistance R2 6 - Up to the

torque/moment of the arrival o± the following momentum/impulse/puls ,

the capacitor completely is discharged. This is made in order to

avoid the displacement of the operating point of the charactristic

of diode.

I
I'
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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). Cascade/stage of addition.

(9). Circuit. (10). Ground. (11). -208 V, 400 Hz. (12). +250 V. (13).

Triggering threshold. (14). Chan,.el of video-remote pulses. (15).

Multivibrator. (16). Coincidence stage. (17). Blocking oscillator.

(18). Cathode follower. (19). Ground. (20). Azimuth pulse. (21).

Initial pulse. (22). Calling. (23). Reference "36". (24). Coincidence

stage bias. (25). Bias check.

- -
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Fig. 117. The schematic diagram of the block of adapter.

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

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

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

somen tum/impulse/pulse.

end section.

I-
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Fig. 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.

L| __ _
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Negative pulses frcm load B27 diode limiter are supplied to the

grid of the left half of the tube L5 on which is assembled the pulse

amplifier by rheostat diagram with feedback. The intensive

momentum/impulse/pulse from plate load B29 across the capacitor S11

goes on I cut the right half of the tube LS on which is assembled

cathode follower. The operating mode of repeater is selected so that

about the absence of positive pulses on grid tube would be closed by

the negative displacement which comes from voltage divider R3 2 , R3

through leakage resistance B31

Positive pulses frcm load B3o cathode follower are supplied to

the input of the cascade/stage of addition cn tube L6 (6N1P) ind unit

KUA.

Chahuil of azimnuth pulses. The cascade/stage of the formationi of

trigger pulses form/shapes the pulses, which are isolated at the

level 0.5 amplitud-s of the azimuth signals which approach its input.

As a result of this, thp read-out time of azimuth pulses does not

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

the fctmation of azimuth momentum/impulse/pulses.
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The cascade/stage of formation is assembled on the tube of L11

(Fig. 118). Its work entails the following. Azimuth positive signal

in the form of "dual bell" through capacitor S13 , resistor/resistance

R43 and the winding of transformer Tp4 is supplied to the right half

of the tube of L11 (6N1P). From the cathode load R72, the azimuth

signal through the capacitor S2 2 approaches divider/denominator R65 ,

R6.. In this case, the capacitor S24 charges itself on the circuit:

+^j0 C - R62 - the internal lamp resistance of L11 is C22 - R6 5 - D6

- - - 250 in.

The left half of the tube of L11 is closed by the positive

voltage, subject to its cathode from resistor/resistance R65.

During decay in the azimuth voltage signal, on the anode of

diode D6 becomes less than voltage on its cathode. As a result the

diode is cut off and charge of capacitor C2, ceases. In time interval

t, - ta, the voltage across capacitor C2, ceases. In time interval t,

- t2a, the voltage across capacitor C2 4 remains constant/invariable.

At torque/momentof time t2, when vcltage on the cathode of the

left halt of the tubc of L1 1 becomes equal to voltage across
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capacitor C2 4, tube tLiggers itself and capacitor S2 4 is discharged

on value: capacitor '324 - the anode resistance of L11 - winding 1 -2
transformers Tp4 - resistor P65 - resistor/resistance R66 is the

earth/ground - capacitor S2 4. In this case, during winding 1 - 2,

appears the drop of voltage with the polarity, indicated in Fig. 118.

In secondary winding 4 - 3 transformers Tp4 this drop transmits

so that produces the closing of the right half of the tube of Li1,

and in anode circuit is obtaine-dthe positive triggering

s Omentum/impulse/pu lse.

--------- --
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Fig. 119. Pulse diagram, which elucidates the %ork of the

cascade/stage of gating/strobing. Key: (1). Grid. (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 R6. , R66 , which during adjustment is selected so

that function would occur at the level 0.5 amplitudes of azimuth

signal.

Diode D1 4 serves fcr the prevention of the parasites in the

secondary winding of transformer Tp., which appear with the

termination oi momentum/impulse/pulse. The circuit, which consists of

resistor/resistanco R 6 3 anid capacitor C25 , decreazes the pulse

interferences at the input of the cascade/stage of formation. From

plate load the starting positive pulse is supplied to the

cascade/stdge of gatinj/strobing.

The cascade/stakqe of stroblng eliminates the launch opportunity

cf phantastron by the false tliqer pulses which are issued by the

diagram of formation during its function from the sezoni

somentu/Iinpulse/pulso of azimuth signal, and also by the

nompntum/imynulse/pulse! , ohich are obtained from the minor lobes, the

radiaticr pattern oi dzimuthal antenna. The triggeor pulses through

the capacitor S3o (swe Fig. 117) fLoi the anode of the cascadp/sta

of shadpir., appLoJch tho grid of the cascade/stage of the
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gating/strobing, assembled on the left half of the tube of L12 . To

the arrival of the positive t~igger pulse on the grid of tube and

negative square pulses from the cascade/stage of formation to

cathode, the tube is closed. Cutoff voltage is created during the

cathode resistor/resistance Re5 because of the current of

divider/denominator R6 9 , D12 and Res, of the connected at

output/yield rectifier +250 in.

Diode D1 2 increases the resistor/resistance of the circuit of

D12 , Des for the negative pulses, applied to its input, which

decreases by-passin 9 this circuit on the multivibrator of formation.

In the absence or negative pulse on resistor/resistance R85, is

created the drop of voltage because of the passage of current dlong

the circuit: +250 C - is resistor/resistance R6q - di3d D17 -

resistor/resistance Res is 250 in. By this voltage the left half of

the tube of L12 is closed. In the torque/moment of the arrival of

negative pulse from the output/yield ot the cascade/stage of the

formation of stroLe pulse the diode ),, is cut off and positiv,

voltage on the cathcde of thr left half of the tube of L1 , 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 negative starting pulses impultsy through capacitor C12 are

supplied to the anode of the tube of L1 3 6J2P, see Fig. 117). On the

right half of the tube of L12 and the tube of L13 , is assembled the

phantastron by diagram with cathode follower and cathode coupling.

Phantastron has one stable position conclusion/derivation from which

is conductei by the supply of negative pulse on the anode of the tube

of the L1 3 through the diode D9.

Page 150.

Phantastron form/shapes the square pulse, the repetition

frequency of which and the duration of hiqhly stable. For providing

this stalility in tne circuit of control electLode, is applied the

resistance of the typ, of MLT (R83).

L _
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The rectangular pulses, form/shaped by phantastron, approach

differential circuit S3 3 , Vag. After differentiation the

momentum/impulse/pulse, obtained from the trailing edge of pulse of

phantastron, starts the multivibrator which develops azimuth

aomentum/impuise/pulses. The torque/moment of the starting/launching

of multivibrator can be regulated, by changing voltage on the anode

of the tube of L1,3 with the aid of potentiometer R,3 (it the

establishment of azimuth momentum/impulse/pulse"). In this case, is

changed the puls-_ duration, generated by phantastron. By changing the

time of the starting/launching of the multivibrator of L1, (6N1P), it

is possible to change the temporary situation of azimuth

momentum/iinpulse/pulsp and to realize its initial instillationi oni the

middle of failure ot azimuth signal. Multivibrator form/shapes

azimuth momentum/impulse/pulses by duration 160 ps.

multivibrator is assemblea or. the tube of L 14 by diagram with

cathode coupling i, works in the w~titirg mode/conditions. Its

starting/lauriching is realized by supply to the anode of tte left

half of the tube of the L 1, oi the negative pulse through the diode

D13, which limits positivo pulses. 9ectanyu1lr positive pulses'; with

the anodo ot the cigh!o hall of the tube of L1 4 go across the
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capacitor S15 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 G8 (azimuth

somen tum/impulse/pulse"l).

The channel of the video marginal pulses 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,, dio:b D. approach the grid of tube L7 (64 iP) tho

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

Multivibrator is assembled by diagram with cathode coupling and

positive jL'id. It works in the, *iiting wode/conditions. The

startinlg/lunching ot multivibLator is realized by supply of positive

pulse on the control electode of the left half. ot tube L?. PositivE

pulse is obtainep attr differentiation (circuit SIS, De, R?.) of
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azimuth momentuim/impulse/pulse.

Multivibrator form/shapes azimuth momentum/impulse/pulse by

duration 800 bss. The duration of this momentum/impulse/pulse can be

changed by impedance matching R46. 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

momentum/impulse/pulse is expanded to the value, which exceeds

temporary displac.ment between call and supporting/reference "36"

pulses.

Positive pulses trom the anode of load R44, the right half of

tube L7 through the capacitor 917 are supplied to the cascade/s~age

of agreement, which isolates one of the call momentum/impulse/pulsos,

that coincides with azimuth. coincidence circuit is assembled or.

semiconductor diod,.s 1)2 and D3 . To this diagram enter azimuth

ii



DOC = 77120017 PAGE +

somentum/impulse/pulses from mutivibrator L7 and call.

Coincidence circuit form/shapes momentum/impulse/pulses only

during the supplying to its input of the pulses, the t3tal amplitude

during agreement ot which is sufficient for the triggering of the

diode D, on which is assembled the limiter for the elimination of the

passage of pulse interferences to the input of blocking oscillator.

Pulse with the output/yield of the diagram of coincidence goes to

divider/denominator R48 , RsO, and with it to the diode DYa, closed by

the positive voltage which it is given to its cathode through

resistor/resistances R5,, Fsz and RIO , .
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Fig. 120. Unit PU:

1, 14 - high-frequency couplings; 2, 3, 6, 7, 9, 10, 11, 12, 13

- monitoring jacks; 4, 5, 8, 15 - the potentiometers of adjustment.
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The value of cutoff voltage on diode D4 can be regulated by

resistor/resistance 252. in this case, changes the value of voltage

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

its output/yield. Momentum/impulse/pulses from load R5 2 the limiter

across the capacitor S,9 go to the starting/launching of blocking

oscillator.

Blocking oscillator form/shapes the pulses, issued by

coincidence circuit. It is assembled on the right half of tube Le

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

amplifier, which decreases the effect of blocking oscillator on

coincidencp circuit. The left half of tube is closed by negative

displacement, by subjpc* to the grid through resistor/resistances P53

from divider/derominator Rg,, B560

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

winding of transforiner Tp2 atia after the capacitor S20 are supplied

to cathode follower.

Cathode iollowr Ls assembled on tube Lq (6NIP). For a decrease

in the output Lesistor/resisaice of the repeater of of half th.

I'
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cubea are includei parallelly. The momentum/impulse/pulses, removed

from load R5 8 cathode follower, are video marginal. Through cable

they approach PPI.

The cascade/stage of addition is intended for a visual test on

the oscilloscope face of the output signals of unit PU, for the

initial installation of azimuth pulses, and also for the

control/checking of the accuracy of the agreement of azimuth and

reference "36" momentuin/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 L6 anJ is

cathode follower. To the grid of the left half cf tube L, through

capacitor C1,, is supplied azimuth pulse while to the grid of the

right hdlf of tuoe L6 through resistor/resistances R3 7 , P 3 9 . R ar(

referencm "36", azimuth and initial momentum/i mpuse/pulses. By

impedance matching R37, R3 9 , .40 is establish/installed th&

convenient for observation on oscillograph amplitude of each of the

Domen tum/iinpulse/pulses.
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Diode D7 limits the undershoots, which appear at the grid of

tube L6 during the supplying of the controlled/inspected

*oventum/impulse/pulses. The output/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 year (Fig. 120). On the rear wall of chassis/landing

gear, are arranged knife couplings P, and P2. To coupling P,, are

conducted the feeding voltages of unit., while to coupling P2 - +he

pulse circuits, which go to the units of KUA and DWKA. On

front/leading panel a ri placed the sockets to which are connected the

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

also potcentioieters and sockets foL the contrcl/checking of signals.
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Fig. 121. Functional diagram of the unit of KUA.

Key: (1). ps. (2). ps. (3). Channel of the left zone. (4). Initial

momentum/impulse/pulse. (5). Multivibrator of the formation of

strobe. (6). Coincidence circuit. (7). First multivibrator. (8).

Cascade/stage of accumulation. (9). Second multivibrator. (10). To

the left. (11). Azimuth momentum/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 ot current. (21). Chanel of right zone. (22).

Multivib ator for formation of strobe. (23). Coincidence circuit.

(24). First multivibrator. (25). Cascade/stage of of accumulation.

(26). Second multiviDrator. (27). Azimuthal pulse. (28). Channel of

samonntrolya. (29). Oscillator. (30). Multivihrator. (31).

Rultivibrdtor. (31). Multivibrator. (33). MultivibLator. (35).

Supportinj/reference "3". (36). Initial is pulse.

L
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Unit of the inspection of the installation of azimuth.

This unit monitors the correctness of setting of sensor

"supporting/referance? "36" and the emission/radiation of reference

signals" 36" and "35".

As -Lue bdsis of the method of control is placed the method of

the agreement of reference signals ,,3b,' with the following

momentum/im pulse/pulses :

with aziinuth which enters zrom the outrut/yield of tho azinu+h

channel or unit PU and corresponds on time to the widdle of tite

signal of the form of "dual boll" in the case of the correct sottirig

up of sensor "s upportino/referenc. "36";

with the ioznntuii/i~ipuls/pulse of Lott zcne which is dcve:o)(1d

in the ur.it oL KUA with thf. aid of the initial moaentum/inpul:,/pulse

of unit PU, it thi:- sottinq up of sensor "supportinq/reference "3f" is

biased/beateha to the .,!e, opposite to the direction of rotatiol ot

the antnna of tae tLiInMitteL of P-200m;

L
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with the moum-ntum/impulse/pulse of left zone which is developed

in the unit of KUA with the aid of azimuth momentum/impulse/pulse, if

the setting up or sensor "supporting/reference "36" is biased/beaten

to the side of the di;-ection of rotation of the antenna of the

transmitter of P-200<.

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

realized with the aid of three neon tubes with desiqnations

"accurately", "to the lett" and ,4to the right".

Functional diajram (Fig. 121) The channel oi left zono is

intended for control and obtaining the information about the

displacement of sensor "supporting/reference "36" to the sid,(,

cpposite to thul dir-c 4 ion of rotation of the antenna ot the

transmittpr of P-200.1. This channel consists of the multivibrator of

thp fcrmation of th- yato/strobe of left zone, cascade/stages. of

agreement and acrmuliation, multivibratcrs of the impulse shapinq of.

left zonc and inaicatin,; neon lamp "to the left".
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To the input of channel, they enter the initial and azimuth

bomentum/impulse/pulses, and from the multivibratoL of the formation

of gate/strobe, is renmove/taken positive pulse and is supplied to

coincidence circuit.

If sensor "supporting/reference "36" is displaced to the side,

opposite to the direction of rotation ot the antenna of the

transmitter ot P-200M, thcn in the cascade/staqe of the agreement of

left zone is developed the positivk- pulse (Fig. 122), which starts

the first mnultivibrator 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 initial momentum/impulse/pulse; b is strobe zones; c and

d are reference pulses "36"; e - the output/yield of the

cascade/stage of the agreement of left zone; f - the output/yield of

the multiviurator of the impulse shaping of left zone; g - the

cascade/stage of accumulation; h - the anode.
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This multivilrator develops the positive pulses which are supplie-d to

the cascade/stage of accumulation, which is intended for a protection

from random pulse interference and works so that approximately

through L, 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 Fulses with the duration,

sufficient tor the conrnetion/inclusion of tibe "to the left", that

signals about the displacement of sensor "supporting/rFf-rence "36".

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

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

The c hainel of tae iight zone is irtended for an inspection aid

an indicatiop of th(- dispIldcement of sensor "1supportin]/refor(rnc'

"36" to the side of tn- direction of the rotation of the an*-ria of

the tran.-,mittoL of P-210M. This channel consists of th ? multivilat-oL

of the foLmation of th,,3 gate/strobe of the right zone, cascade/stag( s

of agree ji nt and accumulaticii, two multivibrators of rh- impulse

shaping of the, right zone and indicating necn lamp "to th- I.Tiht". To

the input of channfl, irre supplied azimuth mompntum/ipulse/pub;.s,

while on tie cacai/:tige of agre*.ment - "supporting/reterence "it)".

- ---- ---
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The work of channel is analogous to the wcrk of the channel of the

impulse shaping of left zonie. During the displacement of sensor

"supporting/reference "36" to the side of the direction of rotation

of the antenna of thp transmitter of P-200M lights up the tube "to

the right" and is included bll.

The channel of tho fine adjustment of azimuth monitors and

indicates the position of sensor "suppcrting/reference "36". Tt

consists ot the cathode- follower of reierence pulses "36", the

cascade/stage oi agreement, multivibrator of inspection the bullet of

azimuth. To the inplJut of channel, is suFplied azimuth

momentumi/irmpulse/pulse irom unit PU while on the cascade/stago of

agreement - rfere nco. pulses "36".

If onsor ,,supportinq/referenca "36" is established/install.d

accurately or the error of adjustment is located in margins, thcn- one

of the eit-r -nce pulsc i "36" coincides in time with azimut.F

momentum/impulso/pulce and at the output/yield of the cascalo/stagle

of agreewTnt i! forin/ihaped the momentum/imFulse/pulse, which stdr~s

the multiviorator of tit control of zero of azimuth "accurately".
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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" which enter from tne unit of DWKA. The starting/launching of

multivibrator is conducted either from reference pulses "36" or from

reference pulses "35" depending on the position of the switch

"supporting/reference "35" - "supporting/reference "36", which

simultaneously charijes over neon indicator lights

"supporting/reference "36" and "supporting/reference "'35"1. The

connection/inclusion of these tubes signals about the presence of

these signals.

The channel of self-control checks the work of the unit of KTJA.

For this, in chann el are imitated the initial, azimuth and refe'rence

"36" momentum/i mpulse/pulses.
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Key: (1). the multivioratcr of the gate/strobe of left zone.

(2). Cascade/stage cf coincidence (left zone). (3). Multivibrator of

left zone. (4). Cascade/stage of accumulation. (5). Multivibrator of

left zone. (6). Duration of the strobe cf left zone. (7). Cathode

follower. (8). cascade/stage of coincidence (right zone). (9).

Multivibrator of the right zone.

f
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Fig. 123. The schematic diagram ot the block of KUA.

Key: (1). Multivibrator of the gate/strcbe of the tight 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).

Displacement of coincidence circuit of zero azimuth. (10). Channel of

self-control. (11). oscillator 1.6 Hz. (12). Multivibrator. (13).

Multivibrator ot azimuth momentum/impulse/pulses. (14). Operation.

(15). Self-corit rol.
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Page 156.

Fig. 124. SimplifiEd diagram of delay-line multivibrator.



DOC = 77120017 PAGE

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 multivibrator of impulse

shaping with the repetition frequency 1.6 Hz and of the sultivibrator

of the formation of the initial momentum/impulse/pulses. Positive

pulses from the output/yield of the first multivibrator to the after

differentiation are supplied to the starting/launching of the

sultivibrator of the formation of azimuth pulses. The second

multivibrator form/shapes the initial mcmentum/impulse/pulses by

duration 8 ps, and also starts the multivibrator of the formation of

reference pulses "36".

The formed initidl, azimuth and reference "36"

momentum/impulse/pulses approdch the input of the channels of thr

unit of KUA during tho setting up of switch "work - self-control"

into the position "self-control" which makes it possible to chock the

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

Schematic diadr,, (Fig. 123). Channel of left zone. The initial

*omentum/impulse/puls4 from unit PU equipment/device is supplied to

the grid of tube L, (b6lP) through the circuit of differentiation C1 ,

Fa and of D1 7. Diode u 1 7 is intended for the limitation of r.3ativo
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pulse after differentiation. On tube L1 , is assembled the

multivibrator of shaping of the gate/strobe of left zone by thr

diagram of which waits multiviLrator shaping of the gate/strobe of

left zone by the diagram of the waiting multivinrator with positive

grid and with cathode- coupling. The starting/launching of diagram is

realized by a positive pulse of differentiation.

In stable more smoothly NII (99sp03 - Scientific Research

Institute ] the right half of tube L, (Fig. 124) is unlocked, since on

its grid given positive voltage from of anode pcwer supply +250 v

through resistors Rs and R9. The value of these resistar/resistancps

many times is greatc-r the resistor/resistance of interval/gap grid -

the cathode of the open right halt of tube L1 . Therefore almost whole

voltage of the anode power supply of aaaa it falls during

resistor/resistances Ps ani P., so that voltagr between grid and

cathode of the right half of tube L, almost is equal to zEro. The

anode curi -rit ot the right halt ot tube creates a voltage drop across

resistor/rosistance R 2 locking the left half of tube L 1 . In this

case, thc: capacltor S 3 charges itself of up to the voltige, equal to

a voltdge diftorence ot aaaa - 11R .

After tho a lmi3ion of the- positive triggqEr pulse, the lett 1Uilf
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of tube L, is opened slightly and negative imFulse from its plate

load through the capacitor S3 transmits to the grid of the right half

of tube. The anode current of this half o4 tube and a voltage drop

across cathode resistor/resistance 112 decrease, which contributes to

an increase in the anolfh curr-nt etc. As a result of the

avalanche-like process of a reduction in current of tube LI, the left

half cf tube L, is triggered, an, the right half is cut off. From

this point on, it begins capacitor discharge S 3 on the circuit: C3 is

a left half of tube L, - resistor/resistance R2 is housing - the

internal resii tor/resistance of the source of power -

resistoz/resistance R5 and RS - C3 . A voltage drop across

resistor/resistance Ra, created by the current of the discharge of

capacitor C3 , has d polarity indicated in Fig. 124, and its value

after the tilting/Lev;rsal of diagram is determined from the

condition that voltagtje across capacitor instdntly is not changed.

Therefore to resistor R%, additionally transmits entire negative drop

cf voltagfron plato load P3 the discovered left half of tul-e LI.

Pago 157.

As a result the voltawjo oi the grid of the right half ot tube L,

exceeds tlic volt*i o;: thr ano-ie teed of aiaa the as a result of
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which of what grid voltage of this half of tube will be negative

relative to housing de.ipite the fact that through

resistoL/resistances R5 and Re it is connected to +250 in, and the

right half of tube L, is cut off.

With capacitor discharge S 3 , the current of discharge decreases,

therefore, the voltage on resistor/resistance R falls, and the

voltage between grid and cathode of the right half of tube L,

grow/rises. when it achieves the value of triggering, tube is

open/disclosed, will aipFear current and voltage on

resistoL/Lc-sistdncP r1. Negative voltage on the grid of the letr half

of tube L, will incease, and the current through it decreases. This

produces an iucisise in the potential of the anode of the right half

of tube and qrid of left halt, which leads to the time of riponinq of

the anouc current through the right half of tube etc. 3Occurs new

avalanche-like the proczss which returns diagram to thi? initlilly

stable position: the lot halt of tube L, is closed, and riqht is

cpened.

The pulse UUL1tioHI O multiviLator is determined oy +he timn

constarr of circuit i5, R, C3 , aaaa and R., which considerably

exceeds tiho ulse duroition of left zone.
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For the artitizial limitation of the pulse duration of left zone

to the grid circuit ot multivibrator, is supFlied positive azimuth

pulse, which produces the tilting/reversal of multivibrator into the

torque/moment of the arrival oi azimuth pulse.

The azimuth pulse through the diode Dis and capacitors C1, C,

triggers the riyht halt of tube earlier than caracitor C3 will

discharge itself to the potential of the closing of tube. Therefore

the pulse duration of tb-K multivibrator ot left zone is equal to the

time interval between the leading edges of the initial anl azimuth

somen tlm/impulsc/pulss.

variahle ?esiz tdc:- ':5 nakes it possible to select this duration

of the pulsI of left zon in order to Ensure the stop of

multivifiator with dzi:nuth pulse as in wode/conditions "work", so k

in mod/conditions 3i-lf-corntrol".

The cdscadc/staq of the agreement of the channel -t 1"ft zolIm



DOC = 77120017 PAGE 9 6

is carried out on seniacoiductor diodes D, (see Fig. 123) and D2 .

Output pulses from divider/denominator RLI , RIO approach the diode

D3 , which is intended for the elimination of the passage of pulse

interferences for the grid of multivibrator on tube L2 (6N1P). To

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

of left zone and referencp pulses "36".

In the case of the misadiustment of sensor "reference "36"

reference pulses "361" coincide with the womentum/impulse/pulse of the

rhannel of lert zont and pulse amplitude is sufficient for tho

opening/t i gorinj ot diode Dj. Because of this on load RII, will

appear the momentum/imnpuse/pulse, which through the capacitor S6 is

supplipd to the stactiaigl/launching of +he first multivibrator ot the

impulsc shapinq of left zone (L2). With the adjustment of the valu

of resistor/resistanco RII, they change the value of cutoff voltage

on diode P:, which produces chanje in the output potential of diod o.

Resistor/r, sistanco R1? dboosts on the output/yield of diode D?.

The first uultivibrator ot the iml|u1sa sharing of left zoni- is

carried out by the dial jrm c)t the waiting multivibrator with positiv,

grid an1 cathod- coupliri9 . 74o the control electrode of this

multivl1tator, positivc' pulses from the cascadc/stage of aqr t-oent
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enter after differentiation bY the circuit, which consists of the

resistor/resistance of R13, capacitor S6 and diode D,.

Positive pulses from the right half of tube L, through the

capacitor S8 are supplied to the anode of tube Lq (6N1P) on which is

assembled the cascade/stage of accumulation, intended for so that

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

Page 158.

Positive pulse-s frow the first multivibrator approach thc? anode

of the lett half of tub,? L3 (6X211) and charge capacitor Sq. Tih

latter has this capicitance that through time of approximately 4 s

the charge, accumulated on it, will be sufficient for the trigqering

of the second multivilirator ot the impulse shaping of left zone.

Resistor/resistanco T41, serve- foL tne closing a circuit of thp dc

current (CoiI)eIrlit oT tube L 3 . From the cascade/stage of accumulation,

positive voltaye throujh rvsistor/resistance R2 0 enter to th$4 second

multivibrd tor.

L
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The second multivibrator of shaping cf the pulses ot left zonP

is assembled on tube L4 ('HYP) by the diagram of the waiting

gultivibrator. The starting/launching of multivibrator is realized by

supply to the control electrode of the left half of tube L4 positive

pulse from the diagram of accumulation. Tube triggers itself, voltage

on its anode falls and neon the tube of NL, "to the left", connected

in the anode circuit ot the left half of tube L4, it is fired.

Positive pulses trom the anode resistor/resistance of the right

halt of tube L4 , simultaneously switch on neon tube NL, and through

resistor/resistance R~j are supplied to the control electrode of tube

La (6N1P). On the leZt half of tube La, is closed by the negative

voltage, subject to its grid irom divider/dencminator R50, Rs5 , the

connecteu on output/yield rectifier - 105 in. Positive pulses from

the right anode oi the second ,ultivibrator through

divideL/denominator P5,3, R52 and R51 approach the grid of tube La.

Tube is open/disclosel. lielay p, is included and its contacts tht-y

close the feed circuit of bell, it toggle switch V, is located ir.

Uosition "sound Signal".

Cha rn-l of tli - ri;nt zone. Tho Operation and the destination of

the chan, lel of thes riqht zone are analogous to work and the

destinatioi, of tue channe-l of left zore. The multivibrator of the
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gate/strobe of the right zone (tube L.) develops the

momentum/impulse/pulses of the right zone by duration 6 ss.

Multivibrator works on the scheme of the waiting multivibrator

with cathode coupling and is triggered by the momentum/impulse/pulse,

which corresponds to the trailing edge of azimuth

momentum/impulse/pulse, after aifferentiaticn by its circuit of S2 0 ,

R60 . Multivibrdtor develops the positive impulse which through the

capacitor S22 approache the cascade/stage of the agreement of the

right zone.

The Cascade Df rv agreement of the right zone is cirriel out on

diodes D5 , D6 , diode D7 - limiting. To the input of the cascade/stage

of the agreeme!nt -hrouqh the capacitor S22, are supplied the positive

pulses of the rijht zone, also, through the capacitor S,4 - rf-fotrnce

pulses "36".

If SFnSOL ,"suppo.tlnj/tEteLence 36" is displaced so that *he

reference puljss "3o" coiincide with the pulses of the right zoin-., .n

the cascale of a ec.n.it, is developed the positive pulse which

enters tktrougj thpw capacitor S15 on thp starting/launching of tic.
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first multivibrator of the impulse shaping of the right zone.

This multivibitor on tube L6 (6N1P) form/shapes the

momentum/impulse/pulses, developed in the cascade/stage of agreement.

The work of cascade/stage is analogous to the work of multivibrator

- on tube L2 .

In the case of trn misadjustm.nt cf sensor "supporting/referenc.

"36" in the cascadue/stage of the agreement of the right zone are

developed the signals, which subsequently provide the indication of

the displacement of sensor. The momentu m/i mFulse/pulses, developed tuy

inultivibrator on tube L6 , through the capacitor S 1,7 enters to thp

diagrams o accumulation (right half of tube L 3 ). This diagram is

analogous to the liijrain of accumulation on lett the half of tube L3 .

Positive voltcage fLroai the capacitor of S~0 is supplied to th

start ing/launchinj of +he second multi vibrator of the itnpu lse shaping

of the r 1 4ht zone on ture L7 , is identical to the second

multivibrator :I tho impuls- shaping of left zone.

L
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Page 159.

Tube NL2 "Viravo", is connected into the anode cirauit of this

multivibrator, sijnals about the misadjustment of sensor

"supporting/reference "36". From the anode of the sezoni

multivibrator, p:sitive momentum/impulse/pulses through

resistor/resistance R50 approach current generator on thE, right half

of tube L9, in cAthode circuit of which is included the winding of

relay P, souni communication.
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The channel of the fine adjustment of azimuth is intended for a

control/checking and an indication the correctness of tia setting up

of sensor "supporting/reference "36".

The decoded reference pulses "36" from the block of the DWKA

through the condenser/capacitor S12 are supplied to the grid of the

cathode follower which is assembled on tube Ls (6N1P). From cathode

loads P3o referenze pulses ",36", through the condenser/capacitor S?4

approach the caszide/stage of agreement.

cascade/stage of agreement is assembled on diolas Ds and D,.

Diode D1 o - clipping circuit. To the input of cascade/stage of

coincidence through the capacitor S2 ., enter the azimuth

momentum/impulse/pulsps, manufactured in block P11, and through the

condenser/capacitor S, - reterencf pulses "36".

during the crrect setting up of sensor "supporting/reference

"36" during resistor/resistance R6 4 is isolated th- p)sitive impulse,

which through tha diole DI, and the capacitor S2S triggers the
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multivibrator of the fine adjustment of azimuth.

This multivibrator is assembled on the tube of Lt. (6N1P) by the

diagram of the waiting multivibrator with cathode coupLing and is

intended for an impulse shaping, obtained in the cascade/stage of

agreement. The starting/launching of multivibrator is conlucted by

the pcsitive pulse, which enters on the grid of the left half of the

tube of Lie after differentiation of the momntum/impulsa./pulse of

the cascade/stage of agreement by the circuit of S2s, R,9, Dts. In

the anode circuit of multivibrator, is included neon tube the NL3

"accurately" whizi is fired during the function of multivibrator,

signalling about the correct position of sensor "supporting/reference

"36".

The multivibrator of the control/checking of rpference pulses

"35" and "36" is assembled on the tube of Lit (6N1P) by the diagram

of the waiting multivibrator with cathode coupling. The

starting/launchinq of this multivibrator is realized by the reference

pulses "35" or "36", which are supplied to the control .ectrode of

the tube of tha L11 through the toggle switch V3. Simultaneously

toggle switch V3 :onnocts the neon tubes of NL4 and Nis to the anode

circuit of the tub? of the Lt, 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 1igram of the inspection of the adjustment of

azimuth.

The voltage generator of saw-tooth form develops

oscillation/vibritions 1.6 Hz frequency and is intendel for the

starting/launching of the multivibrator of signal conditioning with

repetition frequincy 1.6 Hz, which corresponds to the antenna scan

rate of the transmittPr of P-200M. Generator is assemblb on tube L,

(TGY). At the torlue/moment ot the switching on of cir:uit, the tube

is closed by nagative iisplacement from voltage separators Rai, Rg2.

Capacitor S30 charges itself on the circuit: +250 Z - R63 - S30

- 250 in. When voltage across capacitor and anode of tabe reaches the

stress level of ijilition, tube L1 2 is open/disclosed and capacitor

quickly is diszhirgei or. the circuit: S3 0 - the anode resistance of

Lj2 - S 3 0 . Capacitor Jischarge duration until tube L12 again is shut

due to a decrease in the voltage on itF anode. Capacitor S30 again

charges itself. Tne time constant of the circuit of S30, Rs3 is

I #. . . .. .. . .. .... .... ... . . . . ... ..... ......... .. ... ... ... .. . . ... . ...
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fitted so that the oscillation frequency is approximately 1.6 Hz.

The negative voltage of the saw-tooth form through the capacitor

S3 1 and the diod:_ D12 is supplied to the starting/launahing of the

multivibrator which is assembled on the tube of L13 (SNiP) by the

diagram of the waiting multivibrator with cathode by

communication/connection. This multivibrator form/shipes positive

pulses by duration 8 ps by repetition frequency 1.6 Ez which are

supplied to th? starting/launching of the multivibrator 3f the

formation of azimuth momentum/impulse/pulses and on thp multivibrator

of the formation of th4 initial momentum/impulse/pulsas. The latter

is assembled on the tube of L, (6N1P) by the diagram of the waiting

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

1.2.4.5.6 - indicator lights; 3 - the toggle switch of switching

the inspection of reference signals; 7, 8, 19, 20 - to the

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

sockets. - the knob/stick of the adjustment of agreement; 14 - the

switch of operating mode; 17 - the togqle switch of the start of

sound communication.

I
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Its starting/launzhing is realized by supply to the anode of the tube

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

the capacitor S 3 3.

To pulse froa the plate load of the right half of the tube of

L1 4 is supplied to the circuit of differentiation R90, of S3 4 and

D11 . The leading edge of the differentiated momentum/impulse/pulse is

utilized as the initial momeiituw/impulse/pulse which through the

switch V2 ("work - self-control") it approaches the input of the

diagram of the inspection of the adjustment of azimuth. The

differentiated momentum/impulse/pulse from the anode 1311 of the left

half of the tube of L1,4 after repeated differentiation by its circuit

of S3a, R10 6 goes to the starting/launching of the multivibrator of

the formation of reference pulses "36".

In the grid circuit of this multivibrator include] variable

resistance R. (0" Adjust. agrecment"), smoothly changing pulse

duration and the starting time of multivibLator on the tube of Lis

(6N1P). By rogulating resistor/resistance R9,, it is pos3ible to

change the intarvil between the initial pulse and the reference pulse

"36".
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Multivibr~tor on tube L1 5 is intended for the formation of

positive pulses by duration of approximately 180 pss. It is carried

out by the diagram of the waiting multivibrator with cathode

coupling. The starting/launching of multivibrator is realized by

means of supply to the anode of the tube of the positive pulses,

obtained as a result of differentiation by the circuit of S170 R1 0

the momentum/impulse/pulses of multivibrator on the tube of L13 and

corresponiing witi respect to time to the trailing edge of these

momentum/impulse/pulses. The positive pulses through the capacitor

S3 6 and the switzh V2 are supplied to block KUA.

Multivibrator on the tube of L1 6 is intended for th. formation

of the positive pulses which after differentiation are utilized as

reference pulses "36". It is carried out by the diagram of +he

waiting multivibrator with cathode coupling. Its starting/launching

is realized by supply to the control electrode of

momentum/impule/pulsp from multivibrator on the tube of L, 4 . The

positive pulses through the differentiating circuit S, 0 , RIos, 0i4

and through the switch V2 approach the diagram of the inspection of

the adjustment of azimuth.

- - ----
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Construction (Fig. 125). Network elements are assamblea on

U-shaped chassis/landing gear, on rear wall of which ace arranged two

couplings. To zouplinj sh,, are conducted all the feeding voltages of

block, while to coupling Sh2 - all input and output pulsis. Within

block is arranged the filament transformer Tpt. On front/leading

panel ar- placed the neon tubes of the position display of sensor

Reference "13 6", and the presence ot reference pulses "35" and "36",

switch "shork - Sarokontrol,', the potentiometers of adjustment and

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

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 equipment and

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

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

the adjustment of zero of azimuth.

The fundamental cell/elements of unit are selsyn-sensor and

ionizing transformer (Fig. 126). A selsyn transmitter have two

windings which are connected with the windings of the receiving

synchro, arrange/located into the column of the drive of izimuth

antenna. The axis of the rotor of receiving synchro with the aid of

reducer and actuating screw is mechanically connectel with the

carriage of sensors.

Upon the start of toggle switch V1, the current with voltage 208

v and frequenuy 400 Flz through the coupling the P1 . of terminal 2 and

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

in. Neon tube NL, signals about thu start ot voltage. rhe setting up

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

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

"manual" and the LN2 "automatic machine", which signal about the

operating moda of th- drive of the rotation of azimuth antenna, and

toggle switch V2 "extension inspection" for an applicatian 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 ot two pairs of

momentum/impulse/pulses. The interval between the lealing edges of

each pair cf womentum/im pulse/pulses changes depending on the

selected code. Unit consists of the generator of the quartz signals

with the frequanzy dividers, encoder, diagram of self-control.

Func~ional diagram (Fig. 127). The generator of the quartz

signals with fregupncy dividers and encader are intended for the

formation of the coded paized pulses at intervals betwean them (by

r

I
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those determined by the repetition frequency, close to the repetition

frequency of SZD.

The channel if the generator of the quartz signals and eocoder

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 if the master oscillator in relation 1:3;

the blocking oscillator, intended for the frequanzy livision of

oscillations in relation 1:5;

the nonsynchronous multivibrator, which creates strabe pulse;

the cascade/3tajr of the isolation of paired pulses;
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the c-ascade/stage of the formation of paired pulses;

the cascade/stage of amplification and formation af 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. (41. 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). Amplifier. (11).

Channel of self-control. (12). Multivibrator. (13). Multivibrator.

(14). Forming caszade/stage. (15). Reciprocal pulse.

I.
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Sinusoidal 3scillations appear in the master oscillitor and are

supplied to the frequency dividers, which develop pulsed signals. the

repetition frequency of which less than the frequency of the master

oscillator 15 times. The time interval between them is very stable is

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

channel of radio beacon.

Momentum/impulse/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/stige, enter the

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

strobe pulses with repetition frequency 55 Hz. As a r3sult at the

output/yield of ciscade/stage, is form/shaped the pair of pulses with

the interval between them, equal to 183.45 pss. Repetition frequency

of these pairs 55 Hz.

This repetition frequency is selected as close to the repetitiot

frequency of inquiring signals from airplane transmitter; therefore

the inspeption of ground-based delay was conducted in the

mode/conditions, .-lose to worker.
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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.L45 Vss, while

the interval between the first and second momentum/impalse/pulses of

each the vapors corresponds to one of the four codes. Switching codes

is couducted with the aid of switch "inquiring codes". Ta obtained

coded mom.ntum/impulse/pulses are supplied to the units of DWKA and

KND.

The channel of soif-control is intended for the functional check

of the ranging channel of supervisory equipment without the

participation of ground-basod equipment for the ranging channel of

radio beacon. It :onsisfs of the amplifier of interrogation pulses,

two delay multivibrators in the interrogation

momentum/impulse/pulses, cascado/stage of formation.

For :hzcking the corrictness of the range-zero calibration on
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the diagram of the inspection of zero of range, are supplied two

momentum/impulse/pulse: inquiring and the answering, Jilayed with

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 "iccurately".

Therefore in crder to check unit efficiencies in the mode/conditions

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

the stable interval of aaaa.

These momentum/impulse/pulses are obtained thus. Interrogation

pulses from the unit of GKS are supplied to unit LWKA, where they are

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

amplifier of the interrogation pul:ies of the channel of self control.

Amplified interrogation pulses are fed to the actuation of the first

delay multivibrator in these signals.

Page 163.

Momntum/impulse/puilsos are differentiated, and the

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

pulse of multivibracor, it goes to the starting/launching of the

second multivibrator.

I
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The momentum/impulse/pulse, manufactured by the second

multivibrator, is differentiated. The momentum/impulse/pulse, which

corresponds to the trailing edge of pulse of multivibritor, is

supplied to the ::ascade/stage of shaping and the input of the unit of

END.

Thus output signal is shift/sheared relative to input foL a

period, equal to the pulse duration of two multivibrators, i.e., for

a period of aaaa. By changing the startinq time of the sa.ond

multivibrator, 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 th9 generator of the

quartz signals (Fig. 128). The master oscillator is assembled on tube

L, (6N1P). Fquivalent oscillator circuit can be brought to inductive

Hartley oscillator circuit. Between anode and cattode of tube L1 , is

included duct LI, C] which is tuned to a frequency of aaaaaaaa;

therefore its aquivalont resistanco has inductive character, while

between the cathode and tho qiid, is included quartz, equivalent
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resistance of which has inductive character. Between the grid and the

anodp tube is included the capacitor S1 .

Voltage is remove/taken from resistor/resistance R2, connected

in the cathode circuit of generator, and is supplied to the grid of

the left half of tube L2 (6N1P) on which is assembled the buffer

amplifier, which decreases the effect of the master oscillator of the

work of blocking oscillator. The platp load of buffer amplifier is

the primary windiig of peak transformer Tpt, with the help of which

the intensive sine voltage approaches the starting/launching of

blocking oscillator (right half of tube L2 ). Blocking oscillator

works in the mode/conditions of frequency division with i coefficient

of division of 1:3. For the target/purpose of an increase in the

stability of the trequency scaling factor, the blocking oscillator is

assembled by diagram with the duct of collision excitation L2 , Se,

connected in the cathode circuit of tuhe L2 .

The periol Df the oscillations of the duct of collision

excitation is selbctel three times large the voltage cycle of

start ing/launching. P#-sistor/resistances R3 and R9 , the zonnected in

grid circuit of the right half of tub- L2 , are intended for the

adjtstment of the coefficient of division. The Control of this
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coefficient is relized on the oscillograph signal to which is

remove/taken from the third winding of transformer Tp, ifter the

capacitor S12 and the socket G,. Simultaneously voltage from the

third winding of transformer Tp, through the capacitor S10 is

supplied to the second 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 on grid from rectifier - 105 in. Blackin; oscillator

is assembled on the right halt of tube L3 and works in the

mode/conditions of frequency division in relation 1:5.

Output pulses with interval 183.45 pss from the third winding of

peak transformpr Tp 2 through the capacitor SIs enter the

cascace/stage of thp isolation of paired pulses and through the

capacitor s16 on socket G3 for the checking of the frelu3ncy scaling

factor with the aid oi oscillograph. The adjustment of the

coefficient of division is conducted with the aid of

resistor/resistances Rt3 and R14, connected in the gril zircuit of

blocking oscillator.
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Multivibrator 55 Hz is assembled on tube L4 (6N1P) by the

diagram of asymmetrical multivibrator with positive grid and works in

auto-oscillating mode/conditions. In the cathode cirzuit 3f the left

half of tube L4, is included resistor/resistance Rl*, which corrects

the leading odge strobe momentum/impulse/pulse. The output pulses of

different polarity have different duration with identical plate loads

and tubes.
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Fig. 128. Schematic diagram of GKS unit.

Key: (1). Driving oscillator. (2). Divider/denominator. (3). Divider.

(4). Cascaaeof formation. (5). Multivibrator the cascade/stage

of the isolation of paired pulses. (6). Paired pulses. (7). lncodot.

- (8). [illegible]
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The time constant of the circuit of S2,, R19 is higher the time

constant of the circuit of C1 7, R 5 . As a result the positive pulses

removed from the plate load of the right half of tube L,, has a

duration 500 pss. This momentum/impulse/pulse through the coupling

capacitor of S20 is supplied to the suppressor grid of ths

cascade/stage of the isolation of paired momentum/impulse/pulses.

the .ascade/stage of the isolation of paired pulses is intended

for the isolation of paired pulses with the interval of the aaaa

which is dotermined GKS by frequency dividers.

momentum/impulse/pulses from the second frequency divider and from

multivibrator 55 Hz approach cutoff tube Ls (6J2P). Negative voltage

from divider/den3minator R23, R2# through resistor/resistance R8o is

given to suppressor grid, and through R22 - to the control electrode

of tube LS.

Tube Ls 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 tube L6 (6HIP).



DOc t 77130017 PAGE 56C

Blocking oscillator form/shapes the somentus/ispulse/pulse which

is supplied to the line of delay. The starting/launching of blocking

oscillator is conducted by the negative pulse* remove from the plate

load of the cascade/stage of the isolation of paired pulses.

Blocking oscillator is started by each first

momentum/impulse/pulse from the incoming pair of

momentum/impulse/pulses with the interval of aaaa; therefore at its

output/yield are obtained the formed paired positive pulses with

repetition frequency 55 Hz. In the cathode of blocking oscillator, is

included the delay line of the LZ-1, which codes interrogation pulses

in accordance with four codes of SZD.

Forming blocking oscillator. The coded inquiring positive pulses

approach the forming blocking oscillator on the left hilf 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 supplied from

divider/denominator R-o, R46 through resistor/resistance Rs ind the

winding of transformer Tp,. The pulse duration, form/shaped by this

blocking oscillator, is determined by the line for which are used the

cells 9B - lOB and 98 - 11B delay line, 73-1.
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In the extealed position of the toggle switch of aa&a (P modes,

GSS-1SA") blocking-generator form/shapes the mountus/impulse/pulses

which are utilizet for modulation of the generator of standard

signals GSS-15A during checking receiver sensitivity NP0.
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thie diagram of the~ unit Of GKS.
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Momentum/impulse/pulses from the winding of transformer Tp4 are

supplied to the terminal of 11 couplings P2 and enter the units of

DIKA and DWP.

The decoded interrogation pulses from the unit of the decoder

through the lemma of 10 couplingq P2 and capacitor S3, approazh the

control electrode of tube Le (631P). on tube Ls, is assembled the

amplifier of interrogation pulses by rheostat diagram. Displacement

to tube is suppli-l from source - 105 v through divider/denominator

Rs9, Rso. The intensive interrogation pulses across the capacitor S3 3

go to the anode of the left half of tube L, (6NIP).

On tube L,, is assembled the first delay multivibrator in the

inter.ogation pulses by the diagram of the waiting multivibrator in

positive grid, interded for the production of positive pulse by

duration T. Positive voltaqe is remove/taken from diviier/denominator

99g, Rso, Rs?, tfte connected with output/yield rectifier *250 V.

The duration of output pulse can be regulated with the aid of

resistor/resistances R60 the "range-zero calibration smoothly" and

96, "the range-zero calibration roughly".
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The secont 13lay multivibrator in the interrogation pulses is

assembled on the tube of L1 o (6NIP) by the diagram, analogous

preceding/previous. Its starting/launching is realizei by the

negative pulse, formel from the positive pulse, removel from the

first multivibrator after differentiation by circuit S3. RG,. The

trigger pulse through the capacitor S36 is supplied to the grid of

the right half of the tube of L&o.

The negative pulses, removed from the anode of the left half of

the tube of L1o, approach the differentiating circuit S%3, R61. The

positive pulses obtained after differentiation and whiah norresponds

to the trailing edge of pulse of the second mult4vibrator, is

supplied to the grid of the right half L*. The obtained

momentum/impulse/pulse is shifted relative to inquiring signal by

time equal T, which can be changed within small limits with the a.d

of resistor/resistances R6o and RPt.

Subsequently the pules go to cascade/stage formations, representing

, by themselves the amplifier, as plate load of which sarves the pulse

I
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transformer Tps.
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Fig. 129. Unit the kgs:

I - the potentiometer of the tuning of frequency division; 20 6

-control sockets; 3 - high-frequency couplings; 4 - the knob/stick

of the setting up of range; 5 -switches of codes and operating

modes.
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two windings of transformer are connected in series for the purpose

of obtaining large amplification factor. Output voltage is

resuve/taken from the third winding. Amplifier works with automatic

displacement because of the drop of voltage on resistor/resistance

Jbs, shunted by the capacitor of S4&-

Construction (Fig. 129). To rea. knife coupling P1. are

conducted everything value the feeds of unit, while to coupling P& "

all pulsing circuits, which go to the units of decoders and KND. Oh

the front/leading panel are located the potentiometers of the tuning

of the frequency scaling factor, the switches of codes,

potenti:meter, monitoring jacks.

Unit of the checking of zero of range.

This unit monitors the delay time of the signal in the

qround-based circuit of ranging channel, determining tie %ccuracy of

ranging.

Functional iiagram (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

quartz time interval with 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 premise/impulse

reciprocal.

Inquiring signals are supplied to the amplifier, which develops

t*e negative pulses which approach the starting/launcbin of the

first blocking oscillator for obtaining the positive pulses, applied

to the cascade/stage of agrepment.

Response signals are supplied to corresponding amplifier for

amplification an'i peakinqs. rn amplifier are developed the negative

pulses, which start the second blocking oscillator. Frm the

output/yieli of t~e second blocking oscillator, are remove/taken the

positive pul.ses, which approach the cascade/stage of agreement, which

isolates negative pulse only into the torque/moment of the agreement

of the output pulses 3f the tirst and second blocking oscillators.

After simultaneous admission of positive signals to the cascade/stage

of agreement at its output/yield, appear the negative

momentum/impulse/pulses, which go to the starting/launching of the
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third blocking-generator.

Positive pulse .'om the output/yield of the thirl blocking

oscillator by duration 0.2 biss approach the cathode follower, which

decreases the effect output of circuits blocking oscillator on the

input circuits of multivibrator.

Positive pulses from the cathode follower through the switch

which has two position: "tuning work", is supplied to the

starting/launching of multivibrator "the setting up of range

accurately" if switch it is located in position "tunin;".

- - ---
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Fig. 130. Functional diagram of the unit of KND.

Key: (1). Interrogation. (2). Amplifier. (3). Ist blacking

generator. (4). Cascade/stage of coincidence. (5). 3ri blocking

oscillators. (6). Shaper. (7). Answer. (8). Amplifier. (9). 2-1

blocking oscillators. (10). multivibrator of indication. (11).

Cascade/stage of accumulation. (12). Call. (13). Multivibrator of the

indication of call signals.

AI
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During the setting up of switch into the postition polzheniye of

"work" the positive pulses from the output/yield of cathle follower

approach the starting/launching of the waiting multivibrator which

form/shapes momentum/impulse/pulses by duration 7-9 pss, which ensure

normal operation liagrams of accumulation.

Momentum/impulse/pulses from the output/yield of the waiting

multivibrator are supplied to the diagram of accumulation* which is

intended for obtaining the stable indication of zero of range.

Positive pulses from the output/yield of the diagram of a-cumulation

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 dqlay, in the

unit of KND is c:nducted the indication of the presence of the call

signals, which come in from the unit of DWP, with the ail of the

multivibrator, into anode circuit of which is included the neon tube

"of call".
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Schematic diagram (Fig. 131). Inquiring positive signals from

the terminal of 10 couplings P2 through the capacitor S, are supplied

to the grid of the left half of tube L, (6N3P). On the left half of

tube L1, is assembled the amplifier of interrogation pulses. In the

absence of interrogation pulses, the left half of tube L, is closed

by the negative voltage which is remove/taken from

divider/denominator R2, R3. During the supplying of positive pulses

on grid, the left half of tube triggers itself from the plate load as

which serves the primary winding of peak transformer T pa are

remove/taken the negative pulses which approach the

starting/launchin; of blocking oscillator. Blocking oscillator is

assembled on the cight half of tube L, and works in the waiting

mode/conditions. in the initial state the right half of tube is

closed by the negative displacement which is remove/taken from

divider/denominator R?, Rg.

During the supplying to the anode of negative pulse from the

output of the amplifier of inquiring signals, the blocking oscillator

develcps the positive pulse which is remove/taken from the third

winding of transformer Tp1 and after the capacitor Ss is supplied to

the control electrode of tube L3 (6J2P) . Diode D, limits undershoots.
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Response signals from the terminal of 12 couplings P2 through

the switch V, in position "work" approach the grid of the left half

of tube L2 (6N3P) on which is assembled the amplifier of response

signals. In the absence of response signals, the left half of tube L2

is closed by the negative displacement on grid, removed from

divider/denominator RI,, Rl. During the supplyiig to the gril of

positive responsa signals, the left half of tube triggers itself and

from plate load negative pulses they approach the st3rtin;/launching

of blocking oscillator on the right half of tube L2 .
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Fig. 131. The schematic diagram of the block of KND.

Kel: (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).

Nultivibrator "of call". (13). Work. (14). Tuning. (15).

Interrogation. (16). Answer. (17). Self control. (18). Call. (19).

Self-control. (20). Work. (21). Call.

I
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In the initial state the right half of tube Lp is closed by the

negative displacement, removed from divider/denominator Ras, R1 6.

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 S11 approaches the

suppressor grid of the cascade/stage of agreement.

The cascaie/stage of agreement issues negative pulse during the

joint action of inquiring and response signals. Cascade/stage is

assembled on the tube L3 which in the initial state is closed by the

negative displacement, removed from divider/denominator RIG, R1 , to

control electrode and from divider/denominator R2 3 , R2 4 to shielding.

Tube triggers itself only during the agreement of pulse edges or with

their shift/shear on value not more than 0.2 ps. With the

opening/triggering of tube in its anode circuit, is developed the

negative pulse which through the capacitor S1 4 approaches monitoring

Jack G2, and through the capacitor Sis - to the anode of the third

blocking oscillator.

The third blocking oscillator is assembled on the left half of

tube L, (6N3P). Into starting position this half of the tube qf is

closed by the negitiv isplacement, removed from divider/denominator
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,s,, p2g. Resistor/resistance R45 - 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 :-ir-uit. Output

pulse is remove/tiken from the third winding of the pulse transformer

Tps and is fed with the right half of the tube L,, vhi:-h is included

by diode.

I;

S----------.------------------
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Fig. 132. Unit the KND:

1 - indicator lights; 2- the toggle switches of the start of

call signal ani work; 3 - the potentiometer of the regulation of

sensitivity; 4 - monitoring jacks,
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From load R ,2 detector voltage through the capacitor S19 enters the

delay-linea multivibrator and through the capacitor so - on the

diagram of accumulation.

Th':! waiting multivibrator, is executed on tube L9 (5MiP) is

intend,; d for further signal conditioning. The Trigger.Ing of

aultivibrator is realized by supply of momentum/impulsa/pulse on its

anode. momentua/impulse/pulses from the right anode of the tube of

multivibrator are supplied to the cascade/stage of accumulation,

which prevents the random functions of multivibrator.

The cascade/stage of accumulation is assembled on the right half

of tube L.? (6N3P), where the capacitor of accumulation - S.

Accumulation o-.curs on the capacitor of S~s in such a zase, when to

the grid of cascad1e/stage comps not less than 30-40

momentum/impulse/pulsas with repetition frequency 55 Ha. At the

torque/moment when comes positive pulse, tube L? is open/iisclosed

and capacitor S25 charges itself. Charge duration to that

torque/moment until voltage across capacitor becomes greater than

cutoff voltage, subject to the grid of the left half of tube LB.
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On tube La (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/yiell 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 R30, R4 g because

of the current of the right half of tube. During accumulation on the

capacitor of the potential, sufficient for the opening/triggering of

tube, the left half of tube Le opens and due to the voltage drop on

the anode of the tube, the neon lamp NLI, "Accurate" lights up.

The cascade/stage of the indication of call signals is assembled

on tube L6 (6N1P by the diagram of the waiting multivibrator with

positive grid ani with cathode coupling. Starting/launching of

multivibrator 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 V2 by its position

"included".

In the circuit of the anode of the right half of tube, is

included neon tube the NL2 "of the call" which is firel in tha
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presence of call signal.

Construction (Fig. 132). Network elements are mountal on

L-shaped chassis/landing gear, on rear wall of which are located

couplings P1 and P2. To coupling P1 are conducted supplying voltages,

and kk to coupling Pa - 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 equipmpnt/devices and provides the following stresses:

+250, +150, -150 V.
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Fig. 133. Schematic diagram of the unit of the rectifiers of

supervisory equipment.

Key: (1). Regulation. (2). Beg. (illeg.] stability. (3).

Grid/network. (4). Illumination. (5). circuit. (6). Housing. (7).

208V. (8). Hz.

I
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Fig. 134. Unit of the rectifiers of the supervisory equipment: 1 -

the protective shade of illumination; 2 - voltmeter; 3 - the toggle

switch of the start of the illumination of the scale of voltmeter; 4

- switch; 5 - indicator lights; 6 - in front of keepers; 7- toggle

switch of the start of grid/network.
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Stress +250 in is obtained from the rectifier, assembled by

full-wave circuit on tube L, t5Q8S). At the output/yield of

rectifier, is included the capacitor S, and the electronic regulator#

which consists of tubes L2 - L4 (6N13S) Ci of resistor/resistances Rx

"R 1.

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 R29. it decreases

negative grid voltage of of tube L* (6Zh4). The cathode current

grow/rises, the drop of voltage on resistor/rPsistance R15 increases.

This voltage is supplied to the grids of control tubes L2-L4. The

resistance of tubes increases and voltage Aecreases to the nominal

value.

During a decrease in the output voltage, negative displacement

on the control electrode of tube L6 increases, the current through

the tube of dezreises. A voltage drop across resistor/resistance R1 5

and anode resistance L2 -L, decreases, output voltage increases to its

nominal value.
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Voltage +150 is created on tube L7 (SG4S) and resistance R2s

which are suppliel from stabilized rectifier +250 v through the

terminal of 9 couplings P,.

Voltage - 105 V is received from the rectifier assembled but to

full-wave diagram to tube Le (5Ts4S). / the filter of ractifier

consists of throttle/choke Dr,, capacitors S4 and Ss. 3utput voltage

is stabilized with the help of tube L, (SG3S) and ballast resistance

Rjo and R31.

The output voltage.- 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 R2 2 -Rt, 9 R21.

Current with voltage 208 v dnd frequency 400 Hz is supplied to the

primary windings of transformers Tp1 and TP2 through the switch VI.

Constructions. Unit is assembled on L-shaped steel

chassis/linding 93ar (Fig. 134).

The cell/alements of electronic regulator are assembled on
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separate small detachable chassis/landing gear. On front/leading

panel are installed the indicator of voltage with swit:z, dial

lights, safety device/fuses, power switch, the potentiometer of the

adjustment of voltage +250 in. On the rear wall of chassis/landing

gear of located couplings P& and Pz.

end section.
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MICROFICHE HEADER EBR77140017 / cont. / UNCLAS

MT/ST-77-0017

DD09

SUBJECT CODE 214D

Page 171.

Chapter VII

STABILIZED DRIVE OF THE ROTATION OF AZIMUTH ANTENNA.

The azimuth an~ennua is the time/temporary assigning

cell/eliment, 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 determination of aircraft relative to

radio beacon with accuracy 0.250. This error is composed of the

errors of the aircraft and ground equipment of system. The 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., 0.10 (6').

Thp system of the control of the setting up of azimuth provides

setting up the bullet of azimuth with accuracy 4', therefore, the

error, caused by the nonuniformity of the antenna scan rate, it must

be not more 4.5' (durinq the quadratic additicn of errors).

The accuracy of the measurement of azimuth on on the airplane is

ensured, if azimuth anitenna rotates by with rate of 100 r/min

0.lo/o. Such high r= uirement! for supported for the constancy of

the rotational spee of azimuth antenna are realized with the aid of

the stabilizeL dvive of its rotation.
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Fig. 135. Unit is the diagram of the stabilized drive of the rotation

of azimuth 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). RectifieL. (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). magnptic

amplifier. (18). Rectifier controlled. (19). Tachometer is

electrical. (20). Stimulator of standard speed. (21). Control board

of the rotation of ante nna. (22). Cabinet of roll control of azimuth

antenna.

-.. . . . . . . . ..--------- ---------
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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 limits of 50OC, the

speed of the wind to 25 m/s, ice-covered surface, humidity etc.), of

r/sin.

Rotational speed of azimuth antenna with manual control, r/nin.

The maximum accelerations with smooth ccntrcl of drive, are not mor' ,

Time cf the adjustment of the starting/launching of iriva, s.

Power, consumed by drive from the three-phase network of alternatinq

current, kW.

Power on the shaft of servomotor, kW.

The same, in work without wind protection and at wind velocity 11-12

m/s, of kW.

Block diajram ( iJ. 135). lii the compositicn of th stabilized
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drive, enter the following blocks.

?I1 . Control board of 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 9xcitation

Cf servomotoi;

the ,djustable rpctitier (with magnetic amFlifier) for the feed

of the independent excitation winding of the direct-current generator

of PN-45;

Leyu:.rted iectiiir D2 for the feed of the field winding of

magnetic a:plifier.

2. ThE block of the standard s-.3mulator of rotational speed,

which is irtended for:
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the generation of voltage 220 v with high-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 signal proportional to a difterence

in these speeds.
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Fig. 136. Cabinet of ro- control of the azimuth antenna: I - the

unit of the rectifier of crystal oscillator; 2 - the init 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

ccntrol;

the synchronous electric motor of SD-60 with the reducer, which

reduces the rotational speed of output axis to 60 r/min;

the ccmpaison circuit of speeds.

3. Assembly of the rectifier of the stimulator of standard

speed, carried out by the diagram, analogous to the diagram of the

rectifier cf encoder.

it ia structural control board, the stimulator of standard spced

and the rectifier of cLystal oscillator are placed in the

common/genpral/total strut, named by the c4binet of roll control of

antenna (Fig. 136).
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4. Unit of the fundamental machines, consisting of three-phase

induction motor AOL-51-16 (P = 7.2 kW, U = 200 in, F = 400 Hz, I =

32.1 a, n = 2920 r/min) and direct-current generator of PN-45 (P =

5.2 kW, 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. For providing a constancy of

the rotational speed of servomotor, the voltage on oscillator is

regulated autunatically.

5. The block of the servoniotor of P-42M (P = 4.6 kW, U = 110 in,

I = 53.3 a, n = 1500 r/min), which Lrevolves the shaft of the column

of drive through the reducer 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.

6. Column of drive for the transmission of rotat )r. frum

seLvomotoL to the snaat of the antenna and frcm the shaft of antonna

to oth(er nodes, which ensure the synch rcnous working of beacon (Fig.

r
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137).

In the column of drive, they are placed:

worm reducer 1500: 100 r/win;

magnetic sensors with disks on 30, 35; 36 and 180 magnetic

inserts;

selsyn transmitter the BS-4 of the ccmarison circuit of tLc-

given antenna scan rate with standard;

selsyn-sensor the Bs-2 of the diagram of the synchronization of

scanning/sweep PPI;

selsyn S3-1 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 torque/moment, wind loads and the protection of antenna

from the action of meteorological residue/settlings and dust.

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 th'

assigned antenna scan rate.
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Fig. 137. Simplified kinematic scheme of the column of the drive of

the rotation of the azimuth antenna: 1 - electric motor P-42M; 2 -

selsyn SGS-1; 3 - selsyn BS-2M; 4- selsyn BS-4.
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Functional diagram of the stabilized drive of the rotation of azimuth

antenna.

Key: (1). r/min; (2). Selsyn transmitter. (3). Azimuth antenna. (4).

Fectifier. (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). Pectitier.

4,
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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 12

(PN-45), from which direct/constant voltage 110 in is supplied to

servomotor M3 (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 reduce.r, is connected

the selsyn transmitter of. the comparison circuit of rates whose rotor

rotates at a rate of 60 r/rin, called the given antenna scan rate.

ab The stimulator of standard rate consists of a-c generator 220 of

high-stability frequency 50 Hz and the synchronous motor of SD-60

r/min. With this axis connect synchro-transformer the comparison

circuit of rates.

The action of th, stabilized drive is tased on the comparison of

-he given rotational spced cf antenna with standard with the aid of

the comparison circui t of spe(ds. If the rotors of selsyn transmitter

and synchro-trinsformcr of comi.arison circuit rotate synchronously

and in concora, i. ., the aaaaaaaaa and angle of displacem.ent -twAwcn
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then is equal to 900, 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 M2, rotated with engine MI .

41

I
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Page 175.

Fig. 139. Block diajram of thec stimulator of standard speed.

Key: (1). Crystal oscillator. (2). Forming aplifi,r. (3). Amplifi~r

and blocking oscilldtor. (4). Divider/denominatcr. (5).

Divider/d nominatoL. (6). Ampliiier. (7). Synchronous electric motor.
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(8.Comparison circuit of speeds. (9). Selsyn. (10). Phase

discriminator. (11). To magnetic amplifier. (12). r/main. (13). From

the selsyn transmitter of antenna.
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If the rotational speed of selsyn transmitter above or lower

than standard rotational speed of synchro-tansformer, 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,, R2 , R3, the magnetic amplifier of mu, the

rectifier D3 , the direct-current generator M2 affects the servomotor

H3 so that its speed changes to the elimination of the appearing

error.

In the stabilized drive accepted hyposynchronous start of

automatic control system (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 pr-liminaty shitching on ot the stimulator of

standard speed before starting/launching.

During the starting/launching of drive, begins to rotate thp

induction motor of th? unit of the fundamental machines and upon

reaching bN it of the detinite, speed is excited oscillator, and then

smoothly begins to rotate servomotor and antenna.

L
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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 R4, and on the direct-current generator of PN-45 - the

voltage, close to optimum by which wear/operates the relay R2 circuit

diagram ACS and is self-locked by contacts 1, 6.

After the switching on of relay R4 and R2 , is supplied the teed

to the winding of the relay R3 , 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 obtaining the synchronous rotation of the rotors of the

selsyns of comparison circuit. Subsequently the rotational speed of

servomoto: is supported by constant. During the function of rrolay p3 ,

its contacts 4, 9 are broken and disrupt the feed circuit of thp

winding of polar rely -4, on the contrcl winding of magnetic

amplifier reinains that which was connected to phase discriminatol,

since the feed of relay Rz is realized through its contacts 1, 6.

The disconnection/cutoff of control winding can be produccd by
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switch V2 or as a result of a decrease in tensicn of direct-current

generator for any reason.

Stimulator of standard speed (Fig. 139). As the basis of current

rise with voltage 220 v and frequency 50 Hz, is placed the following

principle. Sinusoidal frequency variations of frequency 10 kHz,

obtained with the aid of crystal oscillator, dle converted into the

momentum/ifnpulse/pulses, the repetition frequency of which theni is

reduced to 50 Hz with the aid of frequency dividers.
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Fig. 140. The schematic diagram of the blcck Of cryStdl oscillator.

Key: (1). Frequency of aaaa Hiz. (2). Hz. (3). Amplitude 50 Hz. (4).

Circuit. (5). Housing. (6). in. (7). Hz. (8). iPotor of receiving

syachro. (9). Signal. (1). error.
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Page 177.

From the obtained seqtuence of momentum/impulse/pulses, are isolated

the fluctuationts of the fundamental frequency 50 Hz and they are

amplified to the voltage 220 in, necessary for the feed of the

synchronous electric motor of SD-60.

The schematic diagram of the block of crystal oscillator (Fiq.

140). The fundamental cell/element, which determines the frequency

stability of output voltage, is the crystal oscillator, employed for

the generation ot th,? sine voltage of hiqh-stability trequency 10

kHz.

Crystal oscillitor is carried out on the left half of tu,,? L,

(6N1P) by diagram witL cipacitive feedback and incorpovation ot thp

quartz between th- contcol electrode ani the anode. Voltag,? 10 k~lz

frequency, rcmove l, trom duct LI, C,, Cs, is supplied to

amplifi"L-liiit r on t jba L2 (6J1P). The cascade/stage of limitation

works in th- modp/conditions of biLtteial limitation on maximum

because of limitaticn in yrid circuit, and on the minimun -bocaus(

of the cutoft of anodte curreiit. The obtained square pulses are
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differentiated by circuit C9 , H13, they are amplified by pulse

amplifier and are supplied to the starting/launching of the delayed

blocking oscillator on tube L3 (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/pulses.

The first three divider/denominators are assembled on the

diagram of the waiting blocking oscillator on tube Ls (6N1P) and the

right half of tube L, with storage equipment/devices on tubes L4

(6X2P), L6 (6X2P) , L7 (6X2P). In the first and second

divider/denominators storage equipment/device is included in th e

circuit of the control electrcdes of the tutes of blocking

oscillators.

storage equipm-/evice of the first divider/denominator, which

consists of capacitors C1 7 , C1 a and the fixing tube L,, is included

in the circuit. ot the control electrode of the left half of tube L5 .
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Capacitors C1 7 and Cis form the capacitive voltage-divider from which

is remove/taken the voltage on monitoring jack G3. Potentiometer R2 0

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 C1 7 and on the control

electiode of the tube of blocking oscillator.

In the absence of charge on capacitor C17 and of negative

voltage on the control electrode of the left half of tube Ls, the

blocking oscillator is excited. At this moment because of grid

cathode currents, occurs the charge of capacitor C1,. Fixation of the

maximum stress level on capacitor C17 is ccnducted by the tube L,, to

first acceler1tor of which is supplied negative voltage from

dividfr/denominator 1,, R20, P21. If during blccking-process stress

level on capacitor C1 7 is higher than the voltage, removed from

divider/donoininator, tnen capacitor C1 7 will discharge itself on the

circuits: capacitor C1 , is resistor/resistances R21, R2 0 , R2 2 1.3 a

tube L4 to the voltag'-, removed from dixider/denominator.

Momntum/ipulse/pulses trom the secondary winding of

transfoLmer Tr1 throuqh capacitor C,( approach th .% anode of thu lpf*

half of tube L., wnich in the pulse separations it is discharq, d

r



DOC = 77140017 PAGE 54q

through the right half of tube L4 to the level of the fixinq stress,

removed from divider/denominator, the stress of aaaaaaaaaaa;

therefore the lett half of tube L4 is closed ar~d capacitor discharge

C1 7 does not occur.

During the supplying of positive pulses frcm transformer TrI,

occurs stepped capacitor discharge C1,7 through capacitor C1 6 . This

leads to a stepped variation in the grid voltage of the left half of

tube L5 (Fig. 141a) and after the admission of the fifth positive

pulse tube triggers itself, in consequence of which it appears

blocking-process.
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Page 178.

Fig. 141. Diaqram/curv' s of voltageA, which olucidatp- work of

divider/de nominators.
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In thi case, again occurs the charge of caFacitor C1 7 (see Fig. 140)

and impulse shapny which from the secondary winding of transformer

T 2 is supplied to the following divider/denominator. The

multiplicity of division in the second divider/denominator is

establish/installed by potentiomcter Ras.

Analogous processes takes place in the third

divider/denominator, with by that only ,ifterence, that storage

equipment/device is included in th( cathode circuit of the right half

.f tib; L, blocking oscillator. This tube is closed by the vol+age,

removed from divificr/d-anominator p2 g, P3o, R11. Potentiometer P30

serves tor th; ddjustmont of th, multiplicity of the frequency

division ot the je4uei, ct of momentum/iLcFulse/pul:-s.

After the almission of ntg-qtive pulses from thp secondary

winding of tru:,sformLr Trr, capacitor C2 s iradually cha-,les it:;-lf

(Cas C 6) . Bccau.i, )f rnis 'he lisplacement of aaaa (Fig. 141L) on

the cct1.rol olectu:oi,- of the Light half of tube L1,, decreasts *izi

with th -dmi~sion cf tne fourth r, cgqtive pulse thp tuoce t rig,-rs

itself, appeazs blckinJ-jLocess. A d result of this, occurs th?

capacitoL disciiarjQ cas tLough the right half cf tube L, and ti'c

formatior u: t ooe on ',im/iuip'ilse/pulse which is suppli(d to thc.
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following divider/denominator (see Fig. 134t).

The fourth divider/denominator is assembled on tube L (6,V1IP) by

the diagram of the waiting multivibrator with cathode coupling, with

two stable positions. Square pulses (aaaaaaa Hz) from part of anode

loads (I135, R43") of the tubes of the multivibrator through the

integrating circuits 239, C34, C4 s, C35 is supplIed to the control

electrodes of terminal push-pull tuned amplifier on the tubes of LIU,

LI, (6P3S) . The input voltage of tetminal amplifier is regulated by

the dcubled potentiometor P.

From output tLansformer Trs the current with voltage 220 v and

frequency of 50 Ifz, approaches winding synchronous electric motor Mt

(SD-60), mechanically cornected by it contactless selsyn M2 (BS-4),

that work ii, transformer tode/conditions in the comparison circuit of

rotational speed. With light load the xctational speed of synchronous

motor is d( ter mined orly by fr(,juoncy ot the feeding voltagqes hut the

stability of the velocity ot its rotation - by frequency stability.

Tio comparison circult of velocities is intended for tho

comparisozi of tho jiv(,n antal iia scan rate oi aaaaataia c/min with th.
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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.

Th.Ls diagram consists of the synchro-transforiner, the rotational

speed ot which is standard aaaaaaa r/min), the phase discriminator

(phase discriminator), assembled on diodes DI, D2 (Fij. 142), and the

selsyn transmitter (BS-4), connected with gear drive with the shaft

of azimuth antenna.

The three-phase windings of synchro-transformer are connected

with thE( appropjLat- windings of selsyn transmitter. To the

single-phase winding of selsyn transmitter, is supplied the curLrnt

with voltdge 45 v and frequency 400 Iiz from the secondary windirq of

transtormer Tr7 .
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Fig. 142. Fundamental ccrn~ar2.son circuit of speeds.

Key: (1) . Selsyn transuitter. (2). Synchro-transformer. (3) . in. (4).

Hz. (5). Error voltage.
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The action of this diagram is based cn the property of selsyn system

vhich lies in the fact that voltage across terminals of the

single-piase winding of synchro-transformer changes accorling to the

cosin uso.dal law of depenlence on displacement angle berweei th-

rotors of the selsyns:

where the aaaa are the maximum voltage cn single-phase the windings

of synch ro-transformer; 0 - displacement angle Letween the rotoLs of

selsyns; w is ati angular voltage frequency of network (f = 400 liz)

As the co-icidorice of the rotors or selsyns, is accepted such,

by which the load voltage of tl., single-phaso winding of

synch ro-tLazsfoueL is Equal to zero.

The voltage in th- singlt-phase winding of synchro-transfor-,r

is induced only with the utizratched position of the rotors of

selsyns. The value of this voltage is determined by the deqre,.= ot

disagreewent/mismUatit, ind phas - by the sign cf

disagreimEnt/mis Lt cis.

Simila p,,tt, r:: i obs: L-V'-d dur ]icj th0 simultaneous rotat ionl of
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the rctors of selsyns. It rotors rotate synchronously and in concord,

i.e., at identical speed and at each point in time are shifted

between themselves by angie of 900, 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, is distupted the coordittation of the position of rotors,

the as a result of which in single-phase winding synchro-transformer

appears error voltage (f = 400 Hz). The value of this voltage depends

on displacement angle, and phase on togas, which selsyn rotates

faster. In this cas-, the voltages in the single-phase windings of

selsyn transmitter and sync hro-trans former are cophasal or an+iphase.

The variable of voltage mismatching is convertpd into the

voltage ci tLe direct current with +he aid of the phase discrimiuator

in which as reterencu voltage is utilized the voltage, which te*-ds

the excitatioii windinj or sclsyn transmitter. For this, front tho

single-phas, winding of synchro-transtormer, the error voltay ,- is

supplied to the pritna:y windirg of transformer Tr 6 phase detector,

and referonct- volta j is remove/taKen from the secondary windinj of

transformrr TL7 , Con':Pcted to tIe midpoint of the secondary wi ndinj

of transtoLmeL Tr6 .

I
L _
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Fig. 143. The diagram/curves of voltaqes 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 Tr6 ; c - 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.

_ .. .......I:_ ., .....• , .. ..• .. ............................... ..
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Thus the voltage of the error signal on diodes D, and D2 is

supplied to antiphase, but supporting/Leference - in phase.

Consequently, on one dicde the resulting voltage is equal to sum, and

on the second - difference in the applied voltages.

From the torque/moment of launching/starting and to the

torque/moment of the runction of the diagram of the automatic

velocity control of the rotation of servomctor occurs the lack or

synchronation and the mismatch of the rotation of selsyn transmitter

and synchro-tran.-=fo.mer, since dO = Qdt (0 - a difference in the

rotational speed of the rotors of selsyns)

As a result of thi., in single-phase winding synchro-transformfr

are inducted thc balance-modulated iluctuations. These fluctuations

through the transfortinor Tr 6 are supplied to diodes D, and D? in

antiphasc (Fig. 143tA, b). The diodes D, and D2 , affects the, resulting

voltaje (Pig. 143a, e) After detection arq created the vo]tag,* (Fig.

143f) on the load L[esstor/resistances of diodes and resulting

voltaqe of uismatchinq (Fig. 143g) . The amplitude of output voltage

depends on the paranmi-t rs of output filters. With

approach/appLoxiaat ion to the moment of syncronization the f Lr -iuencv

of the Ialanc,-uodulat-d oscillations decreases, and the implitu,|e
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At the torque/moment of the synchrcnization of oscillation in

the sinlp-phse windincj ot syr.chro-transforner, they become

unmodulatted, awpli~udr tnd their phase respectively depend on the

value of angle and siqn of disagreemont/mismatch (Fig. 143, IT). To

diodes D, (see Fij. 142) and D2 it affects the total and diff'oLontial

voltage; therefoLe as a result of detection on the load of phaice

discrimiwator 1i3j, 1?32, iti created the direct-current voltaqe of th

error signal whos, 1vo'l ,ind polarity are deternmined by dnjle and the
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sign of disagreemen/t/mismatch. error voltage from the load of phase

discriminator is supplied to the control winding of magnetic

amplifier.

During the synchronous and matched rotation of the rotors of

selsyns in the single-phase winding of synchro-transformer, the error

voltage is absent, on diodes D, and D2 , operates the only rcferencp

voltage; therefore output potential of Fhase discriminator equal to

zero,

For a visual t-st of the rotation of suppcrting/reference selsyn

H2 , serves the tube LN7, which flashes during the closinq/shorting of

the contact group of K, 1 as the cam/catch/jaw, establishe./installed

cn the zhart of selsyn.

For the prehcatirqj or the lubrication of 'ho reducer of the

electric motor ot SU-60 at temperature belcw -25 0 C by tumbler V, is

included the teed to he ating lement N31 , in this case lights ti, the

warninj lamp LN,.

L - ___ __
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Schematic diagram cf electric drive. Figure 144 shows the only

schematic diagrams of the block~ and nodes, which directly participate

in the antihuntinj circuit of the rotational speed of azimuth antenna

and necessary for unde rstanding the physical processes, which proceed

in stabilization system during different mode/conditions.

CuLrent witth voltage 208 v and frequency 400 Hz through the

automatic machine of protection Av1 control board and the switch V,

"launching/starting - work" the drive of antenna is supplied to the

synchronous sjuirrel-ca,(je motor 41 the unit of the fundamental

machines. 'In thle position of switch V,, 'Ila unching/starting" or

"work" oi the excitation winding of engine 111 re.spectively art

connected by star or triangle.

E~i&n(ir M, is coruaecltd by axis with direct-current geiiecator M,?.

From the,; terminals ot the oscillator through thr- ammeter I P1 and +he

automatic inachirie of protection Av2 , tho voltage approachps the

grippers of th? dMIC~IOL chain of pertorinq motor f13. As servoitotor 4.5

utili20ea thk; k'ieCtriC InotOt o uirect currkent are compounded, with

series-wound winding, the type of P-24M (by diagram accepted ds

indepenruhn constdnt ?xcitatioii) . Tne characteristic of motor

approximut(-.ly is ~ec~bdby cquation,

IL
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where n - the rotational speed of engine; U- the line voltage: I -

the current of the ot aLmatur of circuit; - the armature

resistance, btush contact and supplementary external

resistor/resistances in anchor chain; C is design constant of engine;

f - magnetic rlux of onf pole.

From this ejuation it is cvident that a change in the spc]d of

servomotor can be conducted by a change in the feeding stress,

current of anchor chain, rPsistor/resistance and magnetic flux. in

the stabilized drive the velocity control of rotation it is conducted

by a changp in the fee'din] stLPsS, however, since in servomotor there

is series- wound windinj, go a change in the stress will produc-,

change in thp current of anchor chain and magnetic flux.

For waintainin.j tne constancy of the rotational spaeed of
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servomotor M3 , is rey/uired this change in the voltage of the

generator, which would compensatp for all reasons, affecting a change

in the rotational speed of servomotor.

I



DOC = 77150017 PAGE

Fig. 144. Schematic diagram of the drive cf rotati-)n azimuth antenna.

Key: (1). Launching/starting. (2). Work. (3). V. (4). mA. (5).

Manual. (6). Automatic. (7) . "network". (8). Remote IP, tachometer.

(9). Manual contr:l. (10). Automatic control. (11). Hz. (12).

Earth/ground. (13). Alternating (14). Voltage. (15). signal. (16).

error. (17). Selsyn. (18). Alternating current. (19). Unit of the

fundamental machines. (20). Antenna n = 100 r/min. (21). Unit

performing. (22). Magnetic setisor. (23). Selsin transmitter. (24).

Engine. (25). Stimulator of standard speed.

I
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Page 184.

Fig. 145. CuL'vk ,) iaqnotic pc.rmea'ility ot permalloy.

Key: (1). OpeL'tiul~ L>10fAl.



At7 DOC =77150017 PAGE 7

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 Mill, through the wirding of alternating current of which is

supplied the voltage on rectifier D3 the feeding OVG.

Mignetic amplifier MU1 has two windings of direct currpnt -

magnetic biasing II, the manager III and two windings of alternating

current I, I connected in the circuit of rectifier D3 so that emf,

induce in the windings of direct current, are ccmpensated for.

Field wizidinj is utilized for fixation ot the position of

operating point on the characteristic cf the curved magntic

permeability of coL; p = f (i) and manual ccntrol. By a chanye in the

current ot control windin III is conducted the regulating of the

value o comiroi!/gene2ral/total inductance and common/qenaral/total

winding 4impe(lance I, I to alteinating current in the mode/conditions

of automatic control.

It is known tnrit r~etween udynetic intensity H and thi valti3 of

current i, which -ike(,; place on conductcr, there is

relationship/ratio i ki (k i! a proportionality factor). Thf-rofor
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the dependence of magnetic permeability u core from the Permal]oy,

placed inside the coil over which i1ow/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 maqnetic biasing

or in control winding changes magntic permeability and,

consequently, also inductive reactance X of windings I, I which is

equal

where L- the inductance of the winding of dlternating current with

core.

In tuil,

where Lo is iiiductunc-: of the winding of alternating currrnt without

core.

Tl.V or, rati.1 p)oint of tLo characteristic of magnetio implitior
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is selected on the falling/incident section of dependence p = f (i) •

therefore witn an iacrease in the current, which takes place through

the winding, magnetic p;4rmeability of its core falls, and during a

reduction in cuLrent, it grow/rises.

With simultaneous participation in the operation of both

windings of direct current (inagnetic biasing II and of the manager

III) is created the resulting magattic field. If the magnetic flux of

control winding III coincides in the direction with tha maqnetic flux

of field winding II, then decreases the inductive reactance of

windinjt 1, 1, and voltage fed to the rectifier D3 , the current

through the OVG, volta j on oscillator PN-45 and the rotational speed

of servoinotor incL:e4;e. If the magnetic flux of control wiulinq III

is contrary magnetic tlux of the winding of magnetic biasing I, then

the inductive reactuince of wizdinqs I, increases, and the vol+yg,

applied to rectifier ')3, the cuLrent through the OVG, voltage on

oscillator PN-45 cin1 th,- speeki of the rotation of servoinotor

decreas-.

FoL Ird3r.tandi nr th. dest ination of the separate network

element. ainl pha. *d proc-.3ses in it, let us e.xamine the diffeorrit

forms ot th opeL1tiI. oics ot drive.
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Starting/launching mode/conditions and manual control. The

fundamental destination of this mode/conditions is the provision for

self-excitation of oscillator and the sfocth start of drive (without

considerable electrical and mechanical overloadings). This is reached

by the determined sequence of the fulfillment of operations and

commutations of diagram.

Page 185.

The condition oz smooth start is the change in the field current

of oscillator the proportional to its rotational speed, i.e., thl,

self-exciration of oscillator, which is achieved by the Creation of

positiv - fodback Letween the circuit of armature and its inde2endent

excitation winding (OVk;) by ireans of the connection of thio field

windiny 11 ot najnetic amplifier of Mill to the circuit of the

armature of generator.

Durinj 4 hz launcling/starting of drive, the switch 1 is
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establish/installed in the position "star", by which the winding of

synchronous motor M, is connected 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 P1 ,

the field winding II of magnetic amplifier of MU, is connected up to

the grippers of the armature of gpnerator.

Induction motor begins to rotate, without experience/testing

special load, since field current is very small, and gradually

increases rotational speed.

With an increase of the rotational speed of the armature of

generator, is raised th. voltage on the oscillator of PN-45, thanks

to which increases coil current of magnetic biasing II, decrpases the

inductive reactance ot windings I, I ccnnected in the circuit of

rectifier D3 , ,lnd th'rlore increases coil current of the excitation

of oscillator. An increase in the coil current of excitation producps

boosting on oscillator efc., i.e., occurs tte usual process of the

self-excitdtion of dir'ct-current generator. The rate of thp pLocOss

of the excitation of oscillator is regulatea by variable resistaicEe

R,, connectel in thc circuit of field winding II. When the jowr of

oscillator is suffici'-nt tor the overcoming of the moment of
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4

frictional forces, servcmotor begins slowly to gain speed.

When the rate of servomotor M3 increases to the nominal for this

mode/conditions (1100-1300 r/min), switch V, sets in position 'work".

In this case, the rate of induction motor increases, the winding of

relay R, through the rectifier D, is connected 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

regulated rectifier D2 .

Resistor/resistince R,, included in the circuit of rectifir

during the setting up of the switch of mode/conditions V2 in position

"manual", inakes it possible to establish/install operating poirnt on

the characteristic of thp magnetization of the core of MU, anJ if

necessary to realize smooth manual voltage regulation on oscillator

and rotational speed of servomotor in limits of 15o/o from datum

speed.

The knob/stic o., rosistor/resistance R, and switch V 2 aro

derived on the front/l- adinq pai.el of control panel of thp ro-atior

of antentia.

___ ___ ____ ____ _________________
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Mode/conditions of automatic control. The translation/conversion

of drive in the mode/conditions of automatic control is realized by a

setting up of switch V 2 at position "automatic". In this case, the

field winding II oi magnetic amplifier mUts remains that which was

connected to regulated rectifier D2 , but the current control of

magnetic biasing is conducted by resistor/resistance R?. Furthermore,

is prepared for work the diagram automatically rf the connecticn of

control wirding lII of magnetic amplifier of Mul to the output/yield

of the phase discrimina+or of the comparison circuit of speeds.

The last/lattOM di3griam consists of relay R2, the r, polar relay

R4 , starting rheostat 111 HIS, serving for the limitation of thp

current or control witrling III during its incorForation, varidble

resistance RII, which controls nQ of the incorporation of relay P?.//

during the settinj up) of switch V? into position the "automatic"

winding of rolay R2 inl 91 thc arc connectd to tha minus circuit of

oscillator 12.

Page 186.
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Before the function of the diagram through contacts 2, 7, relay

B3 to phase discriuinaT"=': is connected resistor/resistancc Flo;

therefore with the presence of the disagreement/mismatch of selsyns

instrument IP3 shows current within limits frcm -10 to +10 mA.

If the rotationai speed of selsyn transmitter is below or higher

than the rotational speed oz synchro-transformer, then on the

output/yield of phase discriminator voltage changes with difference

frequency and the rifletnan/gunrer ot the instrument of 1?3 oscillates

with the diffcrence fr-qiiency of aaaaaaaaaa within limits from -10 to

+10 mA.

At tho rotational --:p, ed of selsyns, close to synchronous, *he

oscill-tcn frequpncy of arrow/pointer decreases ind with the

aaaaaaaa± ol veat or r,inter they will be discontinued. At

synchronous speed, uut with the presence of erLcr angle )t -Isyns,

the necdlp indicates thn- constdnt value- determined Ly degre a:( the

sign ct t'.tt miSfltchir,j of s-Isyns.
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At sufficient the stress levels on the output/yield of phase

discriminator the armature polarized relay R4 is force against left

contact, closing the circuit of the power supply of relay R2 .

Relay P2 wear/operates, is self-blocking by contacts 1, 6 a by

contacts 5, 10 it closes teed circuit relays Rj. Simultaneously

breaking contact 4, 9 rlay R2 disconnect warning lamp LN9 "mannal",

and closing contacts 5, by 10 relays P.3 switch on warning lamop thp

LNs "Automatic" which _udicates about the start of the

mode/conditions of automatic control.

Variai)ie resistance R1 1 the "setting up of the t Drque/momcnt of

the switching on t dulcmation", connected in series with +h- coil of

relay F2, is intended for the sElection of the voltage of the

switching on of relay at the definite rotational speed of the

armature of servomotor.

The optimuu hypo.;ynchronous.- switchinq on is achieved by thf-

consecutive fuilctic.. of relay 84, 2 and Rj.
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The polar relay R 4, controlled by the voltage of the error

signal from the output/yield of phase discriminator, 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

winding III on the synchro-angle.

The feed of the windinq of relay P4 is realized on the circuit:

Fhase discriminator - instrument IP 3 is the seccnd board of switch V4

in position "laun;hinq/startlng" - thR winding of relay R, is

breaking contact 4, 9 relay R3 .

TLe winding or rolay tz2 is supplied from the oscillator of PN-45

on the following circuits: oscillator PN-45 is the third board ot

switch V4 in positionl "launchiigq/starting" - contacts 2, o t 3 polar

contacts 2, 4 switch,-s V2 - oscillator PN-45.
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During tae function of relay R3, breaking contact 2. 7 ard 4, 9

disconnect the winding of polar relay R4 and resistor/resistanc PIO

from Fhase discriminator, but circuit closing ccntacts 1, 6 switch on

the control winding of the nmagnetic amnlifier of the MU1 throuqh

starting resistance E1 2 - RIB switch V4.

During the rotation of this switch from position

,,launching/starting,, to position "work" are disconnected

consecutively resistor"/resistances RIB - 912 without the breaking of

current.

In or(i-r to avoid high voltages on ccntL'ol (overcontrol) is

recommendrd after the igilition of the tub' of LN, "automatic" tho'

derive/concluding of rusistor/resistances RIB - R,2 with the lazy

turnarouhd of the h.indle of switch V 4 .

Thu nmod/conlitions of automatic ccn+rol begins trom th-

torque/momnent ot tho switching on of ccntrol winding III.

%I
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Pay 1b7.

As the visual 'isplay of the accuracy of maintaining the

constancy of the antenna scan Late serves the stability of the

position o. the arrow/pointer of the instrument of IP 3 . In this casC,

it is necessary to kot[p in mind that th, rifleman/gunner must not

compulsorily be round on zero. The zerc position ot arrow/pointer is

a special case and testifies to the absence of displacemlent angl

between thi selsyn transmitter and the syncnro-transformer.

Construction of the cabinet of roll control of azimuth antenna

(cabinet of UVA). In thiis cabirn-t ir, placed tbe unit of rectifiers

for thE ieed of the stimulator of standard rate, the unit of th!

stimuldtor of Sta ddLli rdte (unit of crystal oscillatoL), control

board.

Structuriilly th-: unit oi rcctifiers is carried out detachable.
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On its front/leading panel are arranged:

voltmeter with switch to four positions;

the switch of the feed of the power trdnsformers of rectifiers;

safety dtvice/fus-s witt, signal neon tubes Pr 1 (see Fig. 144) to 3 a

in circuit (208 in 400 Hz) feed rectifiers Pr 2 to 0.25 a in the

circuit (208 In, 40U HZ) oL the feed of transformer Tr3 illumination

and signaliny; P13 to 0.25 a into circuit +300 in;

th, axis of potentioieter P14 the adjustment of voltaqp +300 in;

the switcih or th, dial lighl of the scdles of voltletctL.

Ti,- unit of stimulator sta:dard speed is also carried out

detachabl e . Oi its trnt/leading panel is derived the axes of
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potentiometers I2 ,, RL5 , 43o for adjustment the coefficient of the

division of divider /Jenominators dnd the axis of the paired

potentiometer R4 for the amplitude control of output vOltdge. Besides

these organ/controls of adjustment, on front/leading panel are placed

the tubes, siqiialling about the rotation of the armature of the

electric motor ot SD-60 and about the switching on of the preheating

of the electric motor before launching/starting with temperatre below

- 25 0 C.

The control hoar~l is the tight part of the cabinet of UVA.

On its front Vinei arc concertratcd all the opnrational contLols

and ccntrol:

tre.tacholet-r IP 4 for the mea.3irennnt of tho rotationdl .p10e 1

cf servomotor;

the indicdtor TP3 , which controls the stability of the ,rtni

scan ratte;
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ammeter IPI volt: ieter IP2 , thc measure the current strength ar.d

the voltage of the servcmotor of P-42M;

automatic machine Av, "network";

switch starter th.o "drive of antenn.a" on three positions;

the Knob/stick of variable resistance R6 for the manual velocity

control of the rotation cf antenna;

selector knob V,4 .tartinq rheostat R,2 - Fpa automatic control;

the switch of tho moci/conditions cf c crol "minual ii.

automatic" and the corrospondinq warning lamps of LNo and LNH;

safety dovice/flu>s with signal neon tubes Pr, to 5 a in rb
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circuit (208 v, 400 Hiz) of the feed of power transformers rpctifiers,

Pr2 to 5 a in the circuit (5.8 c) of the feed of the dial lights and

signaling.

In the lower part of thi panel of control rehini small doors are

placed the nonoprational ccntrols and control:

the automdtic mldcaine cf protection Av2 the anchor chain of the

oscillator of PN-45; milliawmeter 'P 5 in the energizing circuit of

the oscillator of PN-i4;

milliamieter 1P6 in the circuit of the field windinj [I of

magnetic amplifier;

dnIrnet'2r 1p, in the energizing circuit of actuating mogtor;

th( axis of v~iritlr, rcsistanc(- R. for the szttin g up of current

strength thi con.3tdft na13iitic bidsing cf mnaqnetic amplifior durinq

launchi J/Etartii j (.; ttinq ul. of the duration of
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launching/starting);

the axis of the alternating/variable resistance R7 for the

setting up ot the current strength of constant magnetizing (luring

automatic control;

the axis ot variable Lesistance Rlt for the setting up of th-

torque/moment of the ;ditchirig on oL automatic control;

monitoring jacks G, and G2 magnetic sensor arc thirty-deqr'e

markers an,! the sockets Ga and G, to which is fed current with

voltage 220 v dnd Le,;ufq cy 50 liz irom crystal oscillator. Thuse

sockets are utilized with cscillographic checking and the regulation

cf the optimun dntena scan rate.
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Fig. 146. Unit is the diagram of the electric pcwer supply of radio

beacon.

Key: (1). Diesel genorator. (2). Converter. (3). V. (3a). Hz. (4).

Light protection. (5). Cable. (6). Illumination of body. (7). Cabinpt

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-tan. (12). AKK OSVE5. (13). Local

blowout. (1I). Central blo,,cut of front/leading wall. (15). Local

blowout. (16). Central blowout of rear wall. (17). Supplementary

blowout of rear wall. (18). Front/leading wall of body. (19). the

rear wall of body. (20). [IllegiblP] (21) Air blowing. (22).

Cabinets.
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Chapter VIII

ELECTRIC POWER SUPPLY.

The e lectric Powt-r supply of radio beacon is realized from the

mobile electric gei-,erator of PES-6 (Fig. 146) mo5nost6h 30 kw by a

three-phast- currenit, with voltagip 208 v and th- trequency 4~00 Hz,

mounted or, bidxlil traile-r. Power plant works both in the

self -cont ainped mod/cofditions and froir the usual network of

three-phase cuLL( nr 380/220 in, 50 Hiz. With feed from main's 380/220

in, 50 Hlz is~ utilizedl convertE-r VPL-30, in tnis case the power irnplit

it is app;roxiliataiy 55 kw. In s,?lf-contairied mode/conditioins itLo Uise.(1

two diesr-J-elr-.ctrie- ajjrcjate/ilnits of AZ-JO, that work in turn.

Convertel VPL-10 is the automatically adjust-able machina?

CODVertCeL, Which C0nSiitS Of:

asyncnronous '-rt':ic. motor with short-circuited rotoL P !7

kW# U=JocGI220 in, i 80/140 a, t = 0 Hz);
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tLe alternator, made on one shaft with electric motor in common

housing (P = 30 kW, U = 208 in, I = 104 a, t = 390 Hz, n = 2320

r/min);

driver with thti cairbon regulator cf voltage;

control board.

_I

11



DOC = 77150017 PAGE 4P

Fig. 147. Cabinet of the feed of the radio Leaccn: 1 - charge

equipment/device; 2 - the panel of the switching on of the fed 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 4AZ-M204G (P = 60 h.p., n 1500 r/min);

alteLnator GSK-30 (P = 30 kW, U = 208 in, I = 104 a, cos t

0.8, f = 400 Hz, n = 1500 r/min);

driver with th,? antihunting circuit of voltage ani frequency;

control board.

All agqreqatp/units through the automitic machines of prote-ction

can be connected to one of thu two cables, which connect pow-r plant

PES-6 with appardtuis c-ttin.

The (liagram of th- connection of the aggrE-gate/units of power

Flant to appiratus calin prcvidos transition frcm one aggrefa-e/unit

tc another, witfou+ interrupting work cf radio beacon. 'e value of
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the power input of apparatus cabin depends cn the mode of work of

radio beacon, conditions of work and value of increment load.

during the noninal operating mode of equipment, presence of the

wind protection of azinuth antenna, disconnection of part of the

increment load, which does not affect the work of radiD beacon, tle

power input of tiie ne~work of three-phase current 208 in, 400 Hz is

approximatply 23 kVA (16.7 KW with factor of power 0.725).

The maximun powor input ot approximtely 27 kVA (21 kW) undr

the following conditions: azimuth antenna rotates at wind velocity 10

ms without 4ind protection, ate included all fans of body, charles

itself on" of the stora~e batteries by current 10 a and enlire

equipment, loL radio racon works with tull load. The current ot the

most loaded phhase at t ne maximun power input does not exceed 78 a.

Electric powcr up[ly or t[iple-core cable will be

feed/conduCted to t:,,- pci-- l of thL cable conclusion/dterivationrs of

apparatus cabin illd furthel or ind)or wiring to the catinet of rhr

feed flor which it i. iistributod to all catinets (struts) of bmacon.
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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 earth/ground;

termindls 2, 3, 4 dre a respectively of the first, second anI

third phase of three-phase current with voltage 208 v and frequoncy

400 Hz;

tormLnal 20 or th, last/latter terminal of the 'block of cabinet

is voltage 27 in the direct, current of control circuits.

2. All relay a-nd tho con~actor, used in radio beacon, direct

current ait, .;uppli~i ,.ith u ficm rectitieLn or from s'oraqe batter y.
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3. Power circuits are shielded by adjusting automatic machines

and partially by safety device/fuses. Automatic machines have thr-rmal

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 of feed, each cabinet has

its protuction and a stitch. in alternating current circuits with

voltage 208 v and frtequency 400 Hz in parallel to safety device/fuses

are connected the signal neon tubes which are fired with blowing. In

direct-current circuit.3, this signaling is absent.

4. Signaling aboutt lamages is sonic ind visual (firing of the

tubes ot rcd color). Tubhs with green and milky light filters

indicate the ncrInal opeLation of one node or the other.

5. The illuminition of measurinj instruments is self-cont-ained.

Each cabinet nias its ttansforier of illumination 208/6.3 in.

6. 1ho diagram ol ieed trcm storage batteries - sinqle-wir, is
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grounded minus.

7. All selenium rectifiers are blown off/out.

8. All tne metillic parts of the apparatus cabinet are grounded

by parallel wires to the main grounding bustar which is

derive/concluded outside for the connection of the grounding duct.

The main groundinq busbar of radio beacon - copper band 13.5 x

1.68 mw in size/limension is laid on sex/floor and walls within auto.

All network elements of ground - units, cabinetts, the metallic parts

of the auto and chassis/landing gear - connect themselves to tn main

busbar by parallel wir.s. For the connection of wires in th-

framework/bodies of cahinets, dre bolts.

Radio beacon is jrcunded by two metallic colas, clogged into the

earth/ground. Th-e Cclcs are connected by copper patch cords with two

terminals, deriveJ outside to chassis/landing gear of auto. T-rmiinill3

are connected with chipter with the grounding Lusbar and are cscoud

by screw coveL for i protection from dirt. the colas of groundiinq are
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placed in cabinet with entrenching tool.

~Tne mIounting 94f thle diagram of power electric power supplv is

made by thf- iire of the brand of RPVL. WiLes outside appiratus cabin

are includ~-i into durite tubes.

End section.
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NICROFICHE HEADER EBE77160017 / cont. / UNCLAS

MT/ST-77-O017

call

SUBJECT CODE 214D

Pages 190-217.

Cabinet of feed.

The diagram of the cabinet ot feed (Fig. 147) allows:

to distribute electric power supply by the users of energy;
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to shield the instrumentation of radio beacon and external mains

during overloadings and short circuits;

to charge the battery rooms 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 about the disturtance/break4owns in mains 208 in, 400

Hz, breakdown of any ot the blowers, cooling equipment, and about the

malfunction of rectifie.r 27 in control circuits;

to automatically convert power supply of lighting circuits from

the storage battery in the absence of the line voltage of alternating

current;
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to signal and to accept conditional sound signals.

Functional diagram (Fig. 148). The feed of the cabinets of the

fundamental electronic equipment is realized through a series of the

series-connected automatic machines Av,, Av?, Av1 j and automatic

machines or switches, which are located in these cabinets.
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Fig. 148.. Fuixtional diagram of the cabinet of feed.

Key: (1). rillegible] (2) Emergency lighting. (3). [illegible] (4).

Illumination of body. (5). Rectifier of the circuits of control. (6).

Illumination of the scales. (7). Cabinet. (8). Diagram light

signaling and phase indicator. (9). Switching circuit of feed. (10).

Blower. (11). Local 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). Fans of body. (18).

External key. (19). Supplementary blowout of rear wall. (20). Cabinet

cf roll control of azimuth antenna. (21). Cabinet of the radio

station of communication/connection. (22). Chimney fan. (23). Battery

lighting. (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 vith tha 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

fr quency 400 Hz throuqh the panel of cable inlet is supplied to

terminals 2, 3, 4 cabinets of feed, but from them - to automatic

aachine 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

aFproaches:

the cabinet of roll control of izimuth antenna;

the cabinet ot the radio station of RSIU-4;
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automatic machine Av7 "fans";

automatic machine AV2 the "ventilation of body";

charger;

transformer Tr3 208/6.3 v for the feed of the dial lights of

instruments and tubes of signaling;

transformer Tr2 208/27 into the illuminations of body and light

protection;

the winding of relay R5 and R6 the switching circuit of foed

through the rectifier Dj.

During the function cf these relays, alternating current with

voltage 27 v through the circuit closing contacts by three separate

lines respectively through safety device/fuses Pr3, Pr,, Pr5 is
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supplied to loads (tubes). In the absence of alternating voltage, the
relays Rs and R6 are de-enprgized direct/copstant voltage 27 in the

storage battery of illumination "Battery lighting" through the

connected automatic machine Avs and the breaking contact of relay Ps

and R6 it approaches the feed of emergency light, light enclosure and

repair baffle/socket.

ki

I

I?
I
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Fig. 149. Schematic diagram 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.

S;;

A

4
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The feed of the electric motors of the fans of body is conducted

through the automatic machine of protection Av2 and the switches,

arrange/located in the body of machine. kamii-fan is connected up to

mains with the ail of the plug to which is supplied the line voltage

208 in, 400 Hz through the automatic machine of protection Av3 .

Upon the start of the automatic machine of protection Av7 "fans"

the vcltaye approaches automatic machines Ave# Avg,, Av1 O, Av,1, Av,#

the blowers of the blowout of equipment, automatic machine Av,2 the

mains unit of control circuits 27 in (rectifier of control) and

automatic machine Av13 "transmitters".

The automatic machines of blowers and mains unit cir -uits of

control have the surplpmentary contacts, connected in the diagram of

signaling. Automatic machine Av,, has one supplementary contact, and

automatic machinos Av8-Av, 2 are one clcsing even one breaking

supplementary -ontacts (supplementary contacts on functional diagram

are shown next to automatic machines).

The bLeaking supplementary contacts of automatic machines ate

utilized for d current feed with voltage 5.8 v on the wirning lamps
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of the red world/light of LN,2-LN-17 ; therefore by the firing of the

red warning lamp of the before switching on of automatic Liachine Av7

"fans" it is possible judge which automatic machines are included

and wi,_ch 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 ox voltage 27 in the

rectifier of control. These signals forbid the start of automatic

machine Avr 3 "transmitters" without preliminary blowout or in the

absence of voltage 27 in the rectifier of control.

Upon the start ofi automatic machine Av, 3 * three-phase current is

supplied to the cabinets of P-20D, P-2OA, P-200M, NPO, NPU, kA and

PPI.

scheimtatic diagram (Fig. 149). The diagram of signaling
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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

Nith voltage 208 v and frequency 400 Hz;

the noninclusion of one or several blowers;

there is no voltd. 27 v on the output/yield of the rectifier of

control;

is absent one of the three phases of current with voltage 208 v

and frequency 400 Hz.

In composition tht diagrams enter phase indicator, the relay of

signaling, siren, bimetallic strip relay Ra, relay R7 and the warning

lamps of L 1 , LNz, LN, 2 -LN1 7 .
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phase indicator consists of the incandescent laspnes of LN,,

LN2, resistor/resistances R3, E,, R5 and of capacitor C1. To tube LN2

"dimly" through resistor/resistance R3 and capacitoz CI is supplied

the line voltage between the first and se-ond phases, while to tube

LW, "vividly" through capacitor C, and eecstor/resistances H,, Rs is

supplied the line voltage between the second and third phases of

mains.

Page 194.

Capacitor C1 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 erroneously

connected the cable of feed, there is no feed of one of thp 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 LN2 to
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resistor/resistance R3 is connected the circuit, which consists of

rectifier Ds, relays R4 and resistor/resistances RI, Rp. Relay R4 is

controlled so that it wear/operates only during the short circuit of

capacitor C, or the incorrect alternation of the phases when tube LN2

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,

Nobshchiy - Set", usin4 the following table:
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Key: (1). Sonic and indicating lights. (2). Indices of phase

indicator. (3). Malfunctions. (4). It is din. (5). Vividly. (6).

There is. (7). The cable of feed to input panel is connected

erroneously. (8). No. (9). 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 R4, which includes sound signal and the

blinking warning lamp, is conducted in the absence of control voltage

27 in and by the Jisconnection/cutoff of any of the automatic

machines Ave-A 12 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 michine, then the relay R? is not

disconnect/turnel oft, the breaking contact of relay R? shunted

capacitoL C, the diagrAm of phase indicator. This leads to an

increase in the tarision on tube with index "dimly" and the function

of relay R,, the start of siren-howler and the blinking of the

warning lamp of the LN3 of emergency mode.

Work of the diagram of signaling is ccnnected with the blocking

contacts ot bKj ai.d BK2 , established/installed in the section of the

location of th2 automatic maciines of Ilowers. With the closed door
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of this section, the contacts ot BK1 are locked, and the contacts of

BK2 are extended. With the open door, on the contrary, the contacts

of BKI are extended, and contacts Bk2 are locked. Therefore relay R4

can wear/operate only with the closed door of the section of the

automatic machines of blowers.

During the function of relay R4 direct/constant voltage from the

storage battery/accumulator of illumination through the safety

device/fuse PR7 and the contacts of relay R4 approaches the

siren-howler, also, through the thermorelay Re to warning lamp LN3

with red light filter. Relay R3 has the composite plate which, being

bent during heating, breaks the circuit of feed of the tube of LN,

producing its blinking.

Resistor/resistance R1 3 and B,, connected in parallel to tube

LN-3, increase load on relay R and serve for the selection of the

frequency of blinking ind brightness of the ccmbustion of tube.

Page 195.
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With the open door of the automatic machines of blowers, the

blocking contact Bk2 is closed; therefore in flickering lamp the LN3

of emergency mode, is supplied tension from storage

battery/accumulator, and relay R4 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.

i tTension on siren- howler can be supplied, besides relay R4. With

the disconnection/cutoff of high voltage on the working transmitters

of P20A P-20D, wear/operates the relay R in the control unit of

high-voltage rectifier 11 kV, through contacts of which is supplied

voltage on the howler. In this case the blinker signal is absent.

Chargjer is intended for the charging of the storage batteries,

which ensure the radio station traffic of RSIU-4 and the feed of the

circuits of emergency light in the absence of the voltage of

alternating current. lach battery consists of five acid storage

battery/accumulators ZSTP-98D, been connected in series. For

obtaining nominal voltiges 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 aril repair

baffle/socket. It 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 charger of the cabinet of feed consists of single-phase

selenium rectifier D, with transformer Tr1 . The current of charge is

regulated by a change in the voltage on the primary winding of

transformer Tr, with the aid of autotransformer Trs (see Fig. 149).

Upon the start of switch V,, the current with voltage 208 v aud

frequency 400 11z is supplied to autotransformer Trs and rectifier D2,

the relays Rt, P2 411d n , througY contacts of which are connected up

the storage b~attery/accumulators to rectifier for a charging.

The start of storage battery to the charge of relay eliminates

the possibility ot its discharge through the selenium rectifier in

the absence of the voltage of alternating current.



DOC = 77160017 PAGE

The successive start of these relays is conducted by switch V3

"start to charge". During the setting up of switch V3 at position

A"KK R/s" the voltage on the coil of relay R, enters through the

blocking contacts, established/installed in the diagram of the

launching/starting of the converter of P0-500, protecting 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 PO-S00, the block contacts are broken, le-energizing

the coil of relay R,, and rectifier is disconnected from storage

battery.

Duiing the spttinq up of switch V3 at position "Battery

lighting" the voltage on the winding of relay R2 enters through the

circuit closing contacts of the relay of illumination Rs. In the

absence of line voltage or blowing Pr,, the relay of illumination Ps

and H6 are de-energized, changing over the feed of the diagram of

illumination from storage battery, and simultaneously, breakirg the

feed circuit of relay r1, 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 thait in value direct current with voltage

27 in, the r .':tif4.er of charger, the storage batteries of the radio

station of RSIU-1 and illumination is grounded "minus", but in the

storage battery of auto - "plus". Therefore with the charge of the

storage battery of auto, it is necessary compulsorily to disconnect

both end/leads and to connect storage batteries with the aid of

special wires.
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Page 196.

Ammeter IP2 and voltmeter IP3 with switch V2 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 Avs, Av6 with heat shield on 50 a which in

work must be always included.

Constructions. The cabinet of feed consists of the section of

rectifiers, section of operational automatic machines, switches and

of reference instruments, section of nonoperational automatic

machines.

For ease of handling, the controls and monitoring are divided

into operational and nonoperational. All the operational controls and

mcnitoring are derived on front/leading panel, but nonoperational are

placed after Leing open/disclosed front/leading panel and small doors

the section of the automatic D-achines of blowers.

or. the front/lpadin. panel of the middle part of the cabinet,
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are placed:

instruments and the indicators, which control the parameters of

network - the tube of LN, aid LN2 of the diagram of phase indicator,

voltmeter IP, on 250 v wit|, switch and frequency meter;

the handle of three fundamental automatic machines Av,, Av7 and

Av13, which ensure the determined sequence of the start of electric

power supply. Upon the start of automatic machine AV,, "common -

network" is supplied feed to all auxiliary loads, the cabinet 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 fa:,s of

blowout and the contacts of automatic machine AV1,, through which is

supplied the feed to all the remaining cabinats of electronic

equipment;

the controls and monitoring of work of the rectifier of storage

batteries are an ammneter IP 2 , voltmeter IP3 with switch V3 , switch

*start to charge", the adjustment knot 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 AvI., of the ventilation of body

vAv and of fireplace Av3;

tube (6 pcso) with red light filters, that signal about the

start of the centralized blowout of front/leading and rear walls,

local blowout of the tubes of transmitters P-20 and of P-200M and the

star. of the rectifier of control;

warning lamp of emergency mode with the red light filter:

safety devic:/fuses with warning lamps - Pr 2 to 3 a in the

circuit of the transformer of illumination Tr 2 , PrIs to 5 a in

circuit 208 in, 400 tlz, feeds of baffle/socket Pr i on 5 a in circuit

208 into 400 liz, feed:5 of rectifier Pr, to 0.25 a in value 203 in,

400 liz of the trinsforoer of illumination, Pr, to 5 a in value

emergency light, Pr s on 5 a in the light circuit of body;

I
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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 automatic machines &v,-Av, the fans of blowers and

automatic machine AvI2 the start of the rectifier of control.

After ':ront/leading panel in the middle part of the cabinet of

feed, are arranged automatic machine Av5 the starts of illumination

from storage batteries, automatic machine Av,, the starts of the feed

of the radio station of RSIU-4 from storage battery, the switch V5 .

which releases the illumination ot body, the ringing of the diagram

of signaling, safety device/fuses Pr, cn 20 in, Pr9 , Pr1 o to 10 a in

the lcw-voltage circuits of the rectifier of control and safety

device/fuses Pr3 , Pr7 on 10 a respectively in the circuits of light

protection and signaling.
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Fig. 10. Schematic diagram of the fireple.ce of fan.

Key: (1). Fan. (2). Heater. (3). in. (4), k4.
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Systems of heating* cooling and ventilation.

Portable movable three-phase chimney fan is utilized as fan or heater

by power 2.5 or 8 kW (Fig. 150). The mode switch of work chimney fin

is conducted by switch V1, 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 Shl, then upon

the start of automatic machine AV3 "Electric fireplace" supply

voltage 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 1u3/h.

During the setting up of switch V, 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

"heater 8 kW" the diajram differs only in terms of fact that the

spirals of heating Plement are connected by "triangle". in this

mode/conditions the fireplace-fan is recommended to include for a

period not more than 45 in for the warm-up of equipment.
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When using a fireplace-fan for the drying of the equipment

before starting/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,

arrange/located of rear wall, it are establish/installed 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 automatic 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 vith

the aid of special cable. Work of automatic machines is restored

after warm-up by their flow of not air.

The cooliiig system of equipment for radio beacon is accepted

air, supply, forced. Entire outfit from the viewpoint of the

conditions of blowout is subdivided intc twc forms. The first form

includcs the most powerful oscillator tubes of GI-7B ard GI-14B,
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established/installed in the transmitters of P-200M, 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 ot equipment 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 crbinet 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.

Besides the air of blowers, in this cabinet is placed the converter

PO-500. on cabinet thp is mounted the light enclosure of auto.
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Key: (1). Driver's cabin. (2). Apparatus cabin. (3). In apparatus.

(4). Horn. (5). In driver's cabin. (6). In power plant. (7). In

apparatus*
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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 greased by spindle oil.

Ventilation of body. 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 by

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 AOL-02-10

(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 ir-cluaed sepazately or together. For their start it

is nf.cessary during the correct combustion of the tubes of phase
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indicator on the cabinet of feeu to include/connect automatic machine

"obshchiy- Set', and then automatic machine "ventilation 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 mi, the

free volume of aii for the ventilation of body is approximately 2800

m3/h. The air volume in machine is equal to 8 M3 , i.e., into each

minute air is changed about 5 times.
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Pig. 152. Schematic diagram of the illuminati.ni 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.
/

p
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Signaling systems, illumination and light protection.

Sound communication. 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 P3S-6, is

established/installed siren- howler, f~ed from mains 24 in. Sonic

conditional signaling 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 tue oabin .)f

the driver of the auto of radio beacon.

Figure by 151 solid lines shows coupling cable for a operating

position, dash - for march. In operating position is applied cable No

124 brands of NRWM 6 x 2.5 (two vein/strands they are utilized fot a

telephon comnunication) 25 Lr, long. Cable connects its-a!f to th-

terminals of 4-7 panel of the cable inlets of radio beacon and radio

station of P3S-6.

Page 200.
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in march position is applied the cable of the brand of RPW 1.5

4 by length 3 m. Cable connects itself to terminals 3, 5, 8 coupling

couplings (plugs), arrange/located in the auto of radio beacon

(tractor),

For the agreement of the feed of bells and siren-howler from the

different in voltage storage batteries of radio beacon and radio

station of the P3S-6, which work by single-wire diagram with the

different poiarity of giounding, serve two extinguishing

resistor/resistances on 200 ohms. Safety device/fuse Pr, :n 10a and

the knob/buttons of siqnaling are estatlished/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 208 in, 400 Hz. In the absence of mains, the light protection

and part of the illumination automatically convert themselves into

feed from the storaje battery No 2. The tube of emergency light and

sconce they have their own switches and they can be 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 illumination 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 Vs 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 limp/canopies and

one sconce. In each ceiling and sconce, are establishe./installed the

tubes from 15 W.

The neadlight of thp illumindtion of territory (with tube 25 W)

can be established/installed in special clamp to the right or to the

left of auto. Healight is established/installed on hinge for
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rotation in any direction. During tz.e 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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SUBJECT CODE 214D

Page 201.

INSTALLED EQUIPMENT OF SYSTEM RSBN-2.

Installed equipment of system RSBN-2 works together with

ground-based radio beacons and serves for the solution of a series of

navigational problems in all stages of flight. Onboard equipment 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. Fundamental of the* it is

possible to consider mode/conditions "navigation" and mode/conditions

"landing/fitting". Furthermore, is one additional supplementary

mode/conditions "cloud penetration", which can be included

simultaneously with any of the fundamental.

Mode/conditions "navigation" in turn, is subdivided into six

partial mode/conditions which conditionally are called: "KPP [99sp4 -

flight director) is switched off", "azimuth to", "azimuth from",

*orbit left"., "orbit right" < "computer."

Node/conditions "landing/fitting" is subdivided into

landing/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 with
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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 number it

dripped communication/coanections, 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 (Fig. 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 R3

whose 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

location 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 to the assigned

azimuth of aaaaa i.e. is fulfilled the condition:

During the deflection of aircraft from Assigned Track Line, this

condition is disrupted.



ooc 77170017 PAGE tP

In flight for "orbit" the condition of the determination of

aircraft on Assigned Track Line is determined by the equation:

Let us examine the conditions which make it possible to judge,

does move the aircraft not of Assigned Track Line, with that not

passing through the ground-based radio beacon, or it was deflectted

from it (Fig. 154).

Iq
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Fig. 153. Diagrams of recovery into the assigned point/iten.

computer.

Fig. 154. Geomatric treatment of the objective, accomplished by

f I
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In point o, is arranged the radio beacon. The line after of this

path is determined by track angle ( - angle, counted off clockwise,

between 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 always change and are equal aaaa and aaaa.

Let at certain point in time 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 be obtained two right triangles of

OA'S' and OVS.

From the triangle of OA'S', let us find:

while trom the triangle of the OVS:
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where and I - 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 form

Auxiliary antgles $and 1 it is easy to express by the known

na~vigational values of aaaaaaa and aaaa. Figure 154 shows that

--------
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By substituting equation (5) in equation (4),, we will obtain

Analogously we find
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By substituting equations (6) and (7) in equation (3i, 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

installed equipment, are included the computers, which depending on

the selected operating mode solve one of that which were given

ti
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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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Page 203.

Fig. 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 Track Line, then

course (vertical) the rifleman/gunner of KPP is located in the center

of the scale (within the limits of black small circle), luring 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 (Fig. 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 iictical 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 simplifies the

process of air navigation.

Simultaneously there is a possibility to signal the crew of

aircraft about approach/approximation 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 element,

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 v)ltages they

become equal to zero, short-term included red signal light. The

warning 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

intended for the drcpping of loads from aircraft.
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Thus, in moie/conditions "navigation,, is possible the solution

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, passing 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 glide beacons.
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Page 204.

Glide-slope descent begins approximately 15 km of the beginning of

take-off-landing band (runways) from height/altitude on the order of

700 a 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". Installel equipment RSBI 2s in mode/conditions

"landing/fitting,, can work with beacons of the type "leg", and in the

presence aboard of glide 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 KEP is

developed the signal, which testifies to the soundness of entire

circuit, localizer beacon - course radio receiver. This signal

approaches the blinker of the trouble signaling of the course channel

of the zero-adjustment irtrument which in this case is closed, which

attests to the fact that equipment is exact and readings of

zero-adjustment instrument can be 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 (99sp7 - glide-path radio receiver)), which after

their processing, just as receiver KRP, issues two voltage, one of

them 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 channel.

Thus, in order to ensure a decrease in the aircraft on glide
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path, pilot must, maneuvering with aircraft, maintain/withstand the

course and glide arrow/pointers of zero-adjustment 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 "SP-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 entire

installed equipment are utilized the only null indicators of KPP

which are disconnected from system RSBN 2s and are connected to gl..de

slope receivers.

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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Each them of them depending on the selected communication channel of

communication works on one of the forty record/fixed frequencies. The

record/fixed frequencies KRM coincide with the frequencies of azimuth

channel, while 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 procr ssing, included in

signals KRM end GRM.

Operating principle KRM of the type "leg" entails the following.

Its antenna system creates in horizontal pla. e the radiation pattern,

which has the form of two intersecting lobes which are torn/shaped in

turn. The frequency of the commutation of lobes is equal to 13 Hz.

The high-frequency signal 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-frequenzy

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

4 KPPIS instrument. The summed current of both rectifiers powers the

blinker of trouble signaling.
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Fig. 156. Diagram of 3ecrease, 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 form 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 height/altitude 30-60 m.

Cloud penetration can be conducted in direction in ground-based

radio beacon in any selected azimuth or in the direction on of

landing pattern with the help ot KRM. Therefore on-board outfit must

make it possible to involve mode/conditions ,,tbd" both together with

the mode/conditions "navigation" and with mode/conditions

Olanding/fitting". The form of the curve po in the general 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 thp aircraft of different types have different
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slope/inclination to the horizon and can take the form of broken

line. The beginning of process tbd can be produced from

height/altitude 10.000 m and range 240 km.

If is known the farm/truss of the curve of tbd, then it can be

written as function of base altitude of the range:

Since BD it issues the measured range to ground-bised radio

beacon in the form of the angle of rotation of measuring axes, with

one of such axes (250 kin) 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 dependenc- (11), which for different

aircraft types was different, 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 aircraft altitude at

the given instant which is remove/taken from the altitude sensor of

DV-47.
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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 KPPIS glide

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 "tbd" in

mode/conditions "landing/fitting". Further decrease occurs on the
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glide path, created by glide landing beacon. The torque/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 unit, 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.
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Fig. 157. Simplified functional diagram of system RSBN 2s.

Key: (1). 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). Commutator switch of

communication. (14). Demand ground-based IKD. (15). Answer/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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Fig. 158. Aircraft interrogator of range.

Fig. 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 FSBP 2s, but not always reflect its

division into structural units.

The inquisitor of range (Fig. 158) serves for a formation and

emission/radiation through the transmitting antenna in direction

"aircraft" - the earth/ground": the inquiring signals of aircraft

radio distance gauge, response signals ground-based PPI, the signals

of the individual identification of aircraft on ground-based PP1.

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.

During starting/launching on the second input, is emitted the

three-pulse coded signal (answer/response to grcund-based PP1). On

the second input the trigger pulses enter from the output/yield of

the decocer of the ranging channel of receiver.

1.
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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 yss. As a result of this, the

mark of this aircraft on ground-based PPI is obtained 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 (for 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

switch, 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 zomposition of

receiver, are included the diagrams of processing the taken signals;

the decoder of the response signals of range; the decoler 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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rig, 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 transmitter SZD.

Receiver simultaneously picks up signal of the ranging and

azimuth channels which differ from each other in frequency to one and

the same the value:

where the aaaa are carrier frequency of the ranging signals of aaaa -

the frequency of azimuth signals.

The input circuit of Leceiver (mixer and heterodyne) they are

overall cell/elements for the signals of both channels. On the load

of mixer, are obtdined two voltages of different intermediate
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frequencies

where 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 subsequently are divided

and are arplified in two different channels: the IF amplifier of

azimuth (UPC-AK) and the IF amplifier of range (UPC-DK).

Each of the indicated channels concludes with detector. In the

work of installed equipment in mode/conditions "navigation" the

signals from the output/yield of tanging channel approach: the

decoder of response signals, from which reciprocal

momentum/impulse/pulses are supplied in BD; the decoder of the

inquiring signals of the ground-based radio beacon from which

interrogation pulses (through the coincidence circuit) they are
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supplied to starting/launching SZD on the second input.

From the output/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/impulse/pulses are supplied to

In thp work of installed equipment in mode/conditions

"landing/fitting" voltage from output/yield of UPC-DK and the UPC-AK

are amplified in two independent channels each of which concludes

with the unit of filters.

Signal from UPC-DK is amplified in the unit of landing/filting,

while signal from UPC-AK - in the unit the Fayes in which in

mode/conditions "landing/fitting" is utilized the only video

amplifier (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

SZD 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 torque/moment 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 lag of reciprocal momentum/impulse/pulse relative to

inquiring. This time is connected with the measured slant range by

the following relationship/ratio:

where R is slant range aircLaft - ground-based radio beacon; c is

velocity of propagation of electromagnetic 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 measuring (selector) momentum/impulse/pulse, delayed

relative to 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 enumerated 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 equality 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 many aircraft range tinders (to 100) it answers the

demands of each of them, to input decay each of the a&semblies

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 ranging, 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

momentum/impulse/pulses and measurement inclined to range. Transition

of one mode/conditions in another occurs automatically.

In order to listinguish its "' reciprocal

momentum/impulse/pulses of "the strangers", is utilized time

selection. "their" reciprocal momntum/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 premise/impulse of the interrogation 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 finlars;

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 according to random law. For its "" reciprocal

momentum/impulse/pulses the time lag is determined by 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 be equal to 3600 km/h and it flies from radio

beacon or to it. Then slant range will change at a rate of I km/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/pulses relative to the torque/moment

of demand for this time changes approximately on 0.1 pss. Of the

principle of time selection it utilizes these two sign/criterion.

Simplified the work of range finder can be presentel as follows.

At first, when aaaaaaaa :eciprocal momentum/impulse/pulse does not

coincide with measuring. In this case, BD is located im the

mode/conditions of "search" which it is characterized by the fact

that the calibrated delay smoothly increases and measuring

momentum/impulse/pulse delays relative to inquiring increasingly more

and more. Finally, when aaaa will be approximately 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 diagram passes to the mode/conditions of "capture"

and "trackings".
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Fig. 161. Measuring unit of azimuth.
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This mode/conditions is characterized by the fact that =eases change

in the value of the calibrated delay and measuring

momentum/impulse/pulse it is form/shaped with one and the same delay

relative to inquiring, equal aaaa (with constant range). If the

temporary situation "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

"capture" 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 passage of the assigned point/item. The axis of the

potentiometer of diagram on diiectly is connected with one of the

output axes (250- kin)

I
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The measuring unit of azimuth (Fig. 161) serves for the

measurement of the current azimuth 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 flight/span of the assigned point/item. The accuracy of the

measurement of azimuth is 0.250.

For 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 symmtry of the radiation pattern of the azimuth

antenna of ground-based radio beacon with northern direction, occurs

the agreement of reterence pulses. Since the time intervil between

"northern" agreement and the torqup/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 interval. Its measurement is

conducted into BIA by compensative method (just as in BD). Into BIA

is form/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

"northern" 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 "northern" 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 (3-5o). This accuracy is

very low. For its increase is utilized the precise channel, in which

as supporting/reference mdrkers are accepted ten-degree

momentum/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

consiaerably grow/rises.
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Fig. 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 follows.

The rotation of the phase inverter of rough channel through 3600

causes the bias of measuring momentum/impulse/pulse from one

"northern,, agreement up to another, which corresponds 3600 azimuth.

The error of phase inverter into 3-50 causes accurately the same

error in azimuth determination.

The cotation of the phase inverter of a precise channel through

3600 causes the bias of measuring mometum/ipulse/pulse from one

ten-degree marker up to the adjacent, i.e., on 100. An error in the

phase inverter of a precise channel is also equal to 3-50, ioe.,

1/120-1/72 part of entire ten-degree interval, cr 1/12-1/7 degree of

azimuth. Taking into account other souLces of errors, the accuracy of

the work of azimuth channel is determined by value 0.250.

Transition from the mode/conditions of the "search" for

ten-degree interv.1 to the mode/conditions of the precision

measurement of azimuth occurs automatically. The result of

measurement is issued in the form ot the angle of rotation of the

axes of rough 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 performance and

into the diagram of prevention/warning the value of the current

azimuth enters through th," selsyn transmission, which works in

transformer mode/conditions, while in block SEP - -Ith 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 indication

of azimuth and range of aircraft relative to ground-based radio

beacon pilot and navigator.

on the instrument of PDA-W, the azimuth is countel off

according to two scales: rough and precise. The scale of -oats-

reading has limits of 0-3600 with scale value 100. The scale of fine

reading has limits of 0-1GO with scale value 0.10. Instrument PPDA-P

has the only rough scale with scale value2 0 ./
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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

tran3mission.

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 R3.

The selector of azimuth contains two receiving synchro (rough

and precise channels), that work in transformer mode/coniitions,

which are connected with the appropriate selsyn transmitters of BIA.

If we on the selector of azimuth establish/install thp value of
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aaaa that in the process of flight from output/yield selsyn pair

(selsyn transmitter - selsyn transformer) along rough and precise

channels are issued the voltages the are proportional to the

difference of aaaaaaai which approach the input of the block of

performance.IL
I
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Fig. 164. Assembly of control SPP.

Fig. 165. Assembly of final adjustment SRP.

Pig, 166. Combinel 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 which 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 point/item and about his flight/span, in

this 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 Df azimuth and

selector of orbit, enter the orror voltages through rough and precise

channels. in the assembly of performance it is possible to isolate
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two diagrams: one of them provides air navigation on null indicator,

and the second - signaling about approach to the assigned point/item

and its flight/span. To the first diagram depending on the selected

operating mode, is supplied the error signal either from the selector

of orbit or from the selector of azimuth. In this diagram occurs the

transformation of subject signal into the DC voltage of one polarity

or the other, which is utilized for the feed of KPP'S course system.

To the second diaqram are supplied the error signals, also, from

the selector of azimuth and from the selectcr of orbit

simultaneously. This diagram provides the joint solution of equations

(1) and (2) and, when is satisfied condition (10), is issued signal

to tube "approach", and during satisfaction of condition (9) - to

warning lamp the "point of destination".

Computer serves for delivery on the course system of KPP of the

voltage, which characterizez the 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 (BO SRP, Fig. 164) and the

assembly of final adjustmant SPP (side-looking SRP, Fig. 165).
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Page 213.

The assembly of control SRP is placed on the work site of

navigator. On its front/leading panel are arranged the knob/sticks

for water of the coordinates of the assigned point/item of aaaaaaaa

and given course anglo 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 serve systems.

SRP is the electromechanical resolver which provides 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: along orbit and azimuth, in this case the course

arrow/pointer is controlled from the assembly of performance; on the

rectilinear route, not passing through the point of setting

ground-based radio beacon, in this case the course arrow/pointer is

controlled from the sidoe-looking SRP; on the course of

landing/fitting and glide path, in this case course and glide

arrow/pointer a*.z -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 tho glide arrow/pointer is zontrolled by

differential voltages from the output/yields of glide slope

receivers.

Magnetic heading is supplied to KPPS scale from course system

with the aid of remote-control servomechanism.
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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 equipment in the

different mode/conditions 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 Systems of KPP

and their indicator circuits. In mode/conditions "landing/fitting"

the relay assembly realizes a transfer of 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 inicludes 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 voltage whose value and polarity are determined by
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the amplitude ratio of the modulating stresses of 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 oscillations 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 diodes 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 determined 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

rect if iers.
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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 height/altitude H (t) flight

of aircraft which in work in mode/conditions, "on'$ is compared with

respect to value with the voltage, removed frcm functional

potentiometer.

A difference in these voltages enters through the relay assembly

to KPP'S horizontally deflection system. As a result of this, is

provided the possibility of aircraft handling on zero-adjustment

instrument during decreas(, 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 RrSBP-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

which by their contacts make all the necessary switchings. The relays

are controlled by toggle switch to two positions "summary-SP-50".

During 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.

Work of installed equipment in different mode/conditions. In
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Fig. 157 the letters, which stand about junctions, characterize the

information which transmits on these lines. Are accepted the

following conventional designations: aaaa - the information about the

instantaneous value of azimuth; aaaa - the information about the

instantaneous value of range; aaaa - the information about the

instantaneous value of height/altitude; aaaaa - the information about

the instantaneous value of magnetic heading; h3 is information about

the rated value of height/altitude; daaa - the information about the

deflection of aircraft from Assigned Track Line with respect to

course (in horizontal plane; daaa - the information about the

deflections of aircraft from Assigned Tra,'k 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 pdnel of navigator. Tritger pulses with BD approach

input the SZD which emits interrogation pulses. The code time

interval and the frequency of high-freqdency filling of interrogation

pulses are determined by 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 ot receiver decay. The reciprocal



DOC : 77170017 PAGE

momentum/impulse/pulses of ground-based radio beacon also are the

two-pulse coded premise/impulses, but code time interval and the

frequency of filling in them others, than of interrogation pulses

SZD. From the output/yield of receiver the decay decoded reciprocal

momentum/impulse/pulses approach BD in which is measured the time

interval between the inquiring and reciprocal momentum/impulse/pulses

of aaaa.

The measuring unit of range issues the measured range in the

form 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 ibcluie

three sequenies of the momentum/impulse/pulses: reference pulses

"35", referen( e pulses "36" and azimuth momentum/impulse/pulses.

Reference pulses "35", and "136", are the two-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 moventum/impulse/pulses one and the same

aaaa but differs from the frequency of filling 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/impulse/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 vhich through the selsyn

transmission approaches the azimuth part of the indicator of PPLA.

Thus indicator PPDA issues present range and the azimuth of aircraft,

and its readings they are utilized for determining the position

oaircraft.
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rig. 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

two-degree pules, which synchronizes with azimuth, is utilized for

the starting/launching of SZD. In this case, SZD 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, SZD, 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 azimuth which is arranged

on the control panel of navigator, must be placed the assigned

azimuth of aaaa.
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In the process of flight in 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 assembly, 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 azimuth

(Fig. 167) in flight by radio beacon is required starboard turn in

order to leave on Assigned Track LLne, and in flight from radio

beacon - to tiie left. In both mode/conditicns the equipment works in

perfect analogy, 'ith the exception of tire fact that with the aid of

PIR changes the polarity of KPP's connection to the output/yield of

the block of perfor,.ance.

In order that woull work the diagram of prevention/warning 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 assigned 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 obtained in the assembly of performance during

the solution to equation (2).

In work participate the same assemblies of functional diagr.,

as in mode/conditions "azimuth".

4. Mode/conditions SRP. On BU SRP must be put out the values of

the ccordinates of the assiqned point/item of aaaaaaa and the given

course angle of aaaa. It it is necessary that at the appropriate

torque/moment would actuate/operate signaling about approach and

flight/span of the Psigned 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/warning about aprroach to the end point of route or

different, if it is necessary to note any intermediate point of

route. Value prevention/warnings and signalings they work exactly as

in mode/conditions "azimuth" and "orbit".

Page 216.

In the process of flight in side-looking on SRP accordin,' to

datum, introduced in Bu SRP, and datum, on that enter from BD and

BIA, is solved equation (8). The obtained as a result of this

voltage, proportional to the deflecti3n of aircraft from Assigned

Track Line, through the PRR and the relay assembly approaches the

deflection system of KPP'S vertical arrow/pointer.

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 beacons of

system SP-50. The data reduction mode/conditions is realized by a

toggle switch the "arch/summary - the SP-50" , which must be

established/installed at the position of "SP50".

The signals of ground-based landing beacons are accepte4 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 KPPIS indicator, Thus, from

entire assembly of installed equipment RSBN 2s is utilized KPPIS only

indicator.

2. Landing/fitting on radio beacons of the type "leg". This

ode/conditions can be selected both on the control panel of

navigator with tbe aid of PRB and on pilot's panel by toggle switch

"lan din g/f itting".

The signals of deciteter landing beacons are accepted receivers

decay. From the output/yield of the detector of this receiver, the

voltages enter the channal of landing signals, at output/yield of

which are obtained the voltages, 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 wit-h the SP-50 course and glide

system of KPPIS indicator.

Consequently, in this mode/conditions work the following

assemblies of functional diagram: receiver decay, the channel of

landing signals, relay assembly, coupling unit with SP-50, KPPOS

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 from the

altitude sersor oi DV-47 the voltage, proportional to the current

height/altitude. The resulting signal, which characterizes the

deflection of aircraft from line tbd, approaches KPPIS glide system.

It should be noted that the channel of ranging measures and

issues present range both in the mode/conditions "navigation" and in

mode/conditions "landing/fitting", Therefore mode/conditions "tbd",
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can be involved together with any of the indicated mode/conditions.

Page 217.

TAKEN ABRIDGEMENTS.

A FC - automatic frequency coitrol;

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;

VIDA - the rectifier of encoder;

GKS- the generator of the quartz signals;

DZD- a supplementary delay in the range finder;

DIKA - the decoder of supervisory equipment;

DUO- responderts decoder;

DVP - the decoder of receiver;

DIRD- the decoder of the repeater of range finder;

SZD- the inquisitor of range;

SI - signals PPI;

sodas- the aircraft responder ot range;

SNAD - the aircraft receiver of azimuth and range-finders signal;
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SOP - computer;

UVA - roll control of antenna;

PPI- plan position indicator;

IPH-21- the meter of passage power;

kA- supervisory equipment;

KVP- control exi-zsion point/item;

KID- the inspection of zero of range;

- the combined flight instrument;

KUA - the inspection of setting azimuth;

NPO - responder's ground-based receiver;

Si

~FTD-ID(RS)T-O017-77
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NPu - ground-based receptor;

OZ - the limitation of charging;

hearth - the receiver of the gesponder of the range finder of the

channel of the upper and lower 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;

IDA - encoder;

ShchU - the control panel of pilot;

FTD-ID(RS)T-0017-77
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ShchUSh - the control panel of navigator.
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