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AUTOMATIC NAVIGATION
DIRECTION FINDER API1-50

BRIEF DESCRIPTION AND OPERATING
INSTRUCTIONS

v
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The automatic navization direction finder API~50
is designed for mounting on shipboard,

The main purposae of tho auvtomatic direction finder
is to determine the place of & ship in the sea by taking
bearings from omnidirectional radio beacons and stations,

"As compared with aural directlion finders the R,D,.F.
APII=50 has better operating praperties which are
ensured by

le The use of the follow-up system which makes it
possible to obtain automatically radlo reclative bearing
and bearing as well as to follow continuously a bearing
directlione.

2. The use of electrical and mechanilcal radio
doviation compensators that almost entirely eliminate
radio deviation (within <0,.5%),

35 The uce of avtomatic minimum cleaning (up to
2 -3 per cent), manual control being used duriag aural
bearing operation.

4o The use of tuning polnter indicator. To obtain
a radic bearing (or rodio relative bearing) when employ-
ing R«D.F, API~50 it is necessary to tune the recelver
to the desired radlo beacon frequency, after which the
goniometer indlcator is automatically set in the radio
bearing position., This reduces the time required to
obtain results several tlues as compared with the time

regquired for aural bearing operatiou,
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I, PURPOEE

The automatlc navication dirvection finder API-50

1s designed for mounting on shinboard,

The main purpose of the automatic direction finder
is to determine the place of & ship in the sea by taking
bearings from omnidirectional radio beacons and stations.

' As gcompared with aunral direction Ffindera the R.D.F,
API-50 has better operating properties which are
ensured by:

1. The use of the follow-up system which makes it
possible to obiain automatically radio relative bearing
and bearing as well as to follow continuously a bearing
directlion,. s

2. The use of glectrical and mechanleal radio
Cdeviatlon compensators that almost entirely eliminate
radio deviation (within

3, The uce of avitomatlic minimum cleaning (up to
2 -'3 per cent), manual control being used during aural
bearing operation.

4, The use of tuning pointer indicator. To obtain
a radio bearing (or radio relative bearing) when employ-
ing ReD.TF, API~50 it is necessary to tune the recelver
to the desired radlo beacon frequeney, after which the
goniometer indicator is automatlcally set in the radio
bearing positione This reduces the time reguired to
obtain results several times a8 compared with the time
reguired for aural bearing overation.
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: If necessary; the automatic direction finder can be .

an ordinary aural direction finder.

used as
Ho,
" II. COMPONENTS
’; The commercial R.DeFe. AP0 set general view is 1
shown in Fig.le ) . .

The operating R.Dal. APII-50 set consists of the

following parts:
1. Loop antenna unilt.
5, Non=~directional two=wire antenna ,

s i e

3, Antenna box,
4, Reesiver—and=goniometer unit in a casing with a

0

mounting frame,
5, Supply unit with a mounting frame. o
6, Control distribution board;
7. Two signalling boards,
8, Two dynamic loudspeakers,
9, Headphones with a headband (DA=4)
10, Cords cowplete with plugs to plug in dynamice

>louéspeakexsa
§ ; 11, Convarter Ol=120 {only with D,C. maing supply, )
| 110 ox 220 V). | *
X 12, Avtotransformer 220/127 V (only with A,C, mains 5

supplys 220 V).

The commercial set differs from the operating st

s by the presence of following additional parts:
X 1o Tester TT-1, |
é 2o Shipboard set of gpare parts, tools and 6
i accessqgiesﬁ
% Overall dimensions and weights of individual varls
; 7

3 of the direction finder operating set ave given in the
B following tablet /

i
i

i ,

Declassified in Part - Sanitized Gopy Approved for Release 2013/03/18 : GIA-RDP80T00246A064800280001-2



Description
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Loop antenna
dundt L.2-m.
diameter 0,6-m,
diametexr

Loop antenna
unit suvpport

Antenna
components kit
Antenna box

Recelver-and-
zoniometer unit
{in casing with
a mounting
frane

Supply unit
with mounting
frame

Control-
distribution
board

35060
1600

27000

600 4

The
s5etv is
provie
ded
with one
of the
given
an=~
tennas

Compo~
sed
accorde
ing to
a letter
index
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Description

-

2

s

Loop antenna
unit“l;émmG
diameter 0.6-m,
diametewr

Loop antenna
unit support

Antenna
components kit
Antenna box

Recelver—and
gcnidmeter unit
in casing with
a mounting
j frame
- Supply unit
with mounting
frame

Control-
distribution
board

21500
14000

3500
1600

40000

600 .6

The
50t io
Proyle
ded
with one
of the
glven
an-
tennas

Compo=-
sed
aCCOoONQGm
ing to
a letter
index
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2

Signalling
board

Dynanic
loudspseaker

Headphones |
Th-tt : 9( Rasulie

ant D.C.
rESLET
ance
4400 oluns
Coxds with
plugs for
connscting
dynamig
loudapeakers

Converter
Ol~120 500! ( Comnog~
ad accord-
ing to oa
letter
ludex

Avtotransfoy—
mer 220/127 V SIS Conpoge
ad accords
ing to o
letter
index

The dirsction Tinder units are intercomnccted with cablos,
re

while the loop antenna unil and antenna box are connected
with the receiver-and-gonlometer unit by weans ol a feeder,
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IITl, DIRECTION FINDER MODES OF QPERATION

1, Automatic Bearing Operation DA%

Automatle bearing operation is the principal mode of
operation of the direction finder, During automatic beare
ing operation the dircction iinder, when tuned to the
transmitting statlon frequeney, automatically sets the
poniometer pointer in the vosition corresponding to the
radio station bearing read off the movabls gonlometer scale,

The station signals can be heard in the headphones
and dynamic loudspeaker only if the station employs
rnodulated oscillations, a3 in this mode of operation the
gegcond heterodyne is switched off,

2¢ Aural Bearing Operation WCH

Durding aural bhearing overatlon the auvtomatic direc-—
tion finder operates os a conventional aural direetion
finder.

On. tuning to the tracsmitting station frequency the
direction finder makes it possible while listening to the
station signals and turning the goniometer scarech coll, to
Tind the searech coil positlon corresponding to the minimum
receptione _
' In this positilon the goniometer pointer indicates the
radio bearinz (on the movable scale), The radlo statlon
signals can be heard in the dynamic loudspeaker and head~
phones irrespective of whether the station transmits
modulated or unmodulated oscillations as the second

heterodyne operates in the receiving unit,

3, Frequency Watching " ¥

bt ey e e e e i et

During frequency watciing the direction finder
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- 8
be used as o conventional commumication receiver, highly
sensitive and interference~proofed, 1§ may be used for
navigation by approach beacons as woll.

In this mode of oporation the direction finder
allows the signals of the stations that omploy modulated
and unmodulated oscillations, to bc heard in beadphones
and dynamic loudspeaker,

with a erystal Tilter used, it is possible te
decrease interference in all dirceetion finder meodes

operation.,

IV, DIRECTION FINDER BLOCK DIAGRAM !

PRINCIPLE OF QPERATION

1. Directlon Finder Bloeck Diagram

The direction finder block diagram 'Figg4) includes
the following main elements:

{a) Yoop antenna unii)

{b) goniometer;

‘¢) vhasing commutator;

{d) loop amplifiecr:

(e) non~directional antenna;

{£) receiver;

(g) telephone output amplifiers

(h) contwol circuity

(1) direction finder output amplifiews

(3) audio oscillators

(k) motor, rotating the goniometer search coil

with reducing gear,

2., Divectlon IMunder Operation Pvincwnle znd tho

Purpose of Individual Components of the Block

et S Y i g ek B i My i S A v

Dagram (Ig.4)

1., The directlon finder loop antemna unit consists
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of two loops Titted at right angles to each other, Bach
loop is connected te a separate stationary goniometer
field coil, The twe field coils are gimilarly at right
angles, The iacoming electromagnetic wave induces currents
in the loaps and consequently in the gonlometer field
coils,. These cunxenis set Up & magnetic Ffield wiﬁhim the
field coiig. inside these field colls there iz a rota
ing coil zalled the search coil, Blectromotive Fforea Set
up in the seach coil depends on the coill a sf rotation
the field inside the field coils. This relationship
sembles the ve 1‘fLoun”iv betwesn the E‘E.EG sat up in &
slmple Loop and the dircction of a transmitting aerial
(508 Tig,5),

hY

45 seen from the figure the are two positions of
the resulting B M.T,
induced by the signal field across the terninals is

the gonlometer search coll in wh ch

to gero., In all "ther positions the E,M,F, set up by
field is not zero and changes with an angle of wotatio
lncressing 1o some maximim value,

Polarity or phase of the T.H,F. set up by the
transmitise in the right-hand directlon are opposite to
those lnduced by the transmitter in the left~hand direc—
tion, the diwrections being read from the minimum signal
strength line ~ the bvearing line,

Voltages snd currents obtained in the lopp dependi
on the transmitter diraection are shown graphically in
Fize6, Voltage developcd across search coll termlnais is
given in nart a® of Fig.b,

As ie seen from the figure with the goniometer
search coil directed towards the radio station; the search
coll terminal voltage equals zueoro, With the gonlometex
gearch coll displaced to the right or to the leit from the
transmitter direction the electromotive forces across the
gearch coll terninals are opposite ln phase,
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2, The signal voltage from the goniometed sesivh

eoll terminals is supplied to the phasing commutatoer

(Pig, 4=~¢). The phasing commutatoxr controllied By tie

audio oscillator {(Flz. 4+j) shifts this signal phase

by 180° each half-eyele of the audle oscillater Tyreguenty,
Pige 6=b illustrates the voltage at the phasing
commebator outout. The Ffipuve shews a periodic signuld
phage change and opposite phases corresponding to the
seareh coll displacewent to the right and loft from
the bearing dirvection at every given moment,

3. Afher the phasing commutator the sigual is
supplied o the loop amplifiexr (Wige 4-d), amplifisd
in it, and fed to the receiver input (Fige 4~f),

4, Tha non-dire¢ltional antenna voltags is
supplied to the receiver input as well (¥lg, 4~e). The
B M. dnduced by the slgnal fleld in the nonw
directional antenna does not depend in value and phasge

!

on the direction of signal arrivals In othexr words,the
radiation pattexrn of such antenna is a eirele,

Flge 6e=¢ 1llustrates the recelver input voltage
from the non~directional antenna, The receiver iuput
voltages from the non-directlional and loop antennas are
gither added or subtracted in accordance with theiy
phase relation, If the phases of these signals toincldey
the signals are added and the resulting oscilllation
amplitude increases; 11 the signals are oppesite in
phase, they are subiroeted and the resulting signal
amplitude equals to the amplitude difference, As the
loop input voltage periodically changes by 1809 1in
phage; 1t elther adds to the antenna signal or subbvacts
from it causing the amplitude of the resulting signal
at the recelver input to changs perlodically - amplitudoe

modulated oseillation (Fig, 6-~d), Amplitude changes of
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w 1L e

this wresulting osclllation take place at the commutating
‘frequency of the loop input signal which is determined
by the local audio oscillator. In other words, the
envelope frequency of the amplituds--modulated slgnal

- developed at the reecelver input is the fregquency of the
" audio oscillator,

: The envelope phases resulting from the search coil
- @isplacement o the right and left fyvom the bearing

_ divection are shifted by 180°,

It ls éxplained in the following way. Suppose that
with the search coll displaced to the right from the
radls station direction the input signal phase is such
that in the first half-cycle of the commutating freguency
. this signal adds tc the antenna signal, Thus, the

* envelope phase of the resulting oseillation during this

half=eyele of the gommuitating frequency is positive.

Now, let us change the direction of tho search coil

displacemanta Suppose that it deflects to the left from
the bearing direction, The goniometer search coll terminal
yoltage shifis by 180% in phase, Thus, duxdng the same
commutating half weyele 4t will be subiracted from the
antenna signaly The amplitude ef the resulting oscilla-
tion is lower than the antenna signal amplitude; i.eo the
envelope phase during the same comnutating frequency hali-
eyele will be negative (3ee the right and left Sections
of Figy 6-d)s

With the search coil in the bearing position the
signal voltago across the gonlometer unit terminals
becomes equal tc mere and the recelver input is
supplied only with the nonwdéireetlonal antenna voltage
(Sec the middle Section of Figeb=d).
- 5, Amplitude~modulated signal developed at the
recelver input is further amplified in the receiver,
frequency-converted, detected and from the detector load
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4ts low=frequency envelope is supplied to the direction
finder output ampliflsr. This stage tuned to the audio
gscillator frequency discriuminates and amplifles only

this component of ths debected signale

This voltage, whose shape is shovm in Flge 6«-a, 18
supplied to the comtwol circuit from the automatic channel
output stage.

5e The signal causes voltage to be developed in
the contwvol cilrecuvit (Fig. 6-T) which is supplied to the
inductlon motor control wianding and drives it., Across the
motor second winding (excitation winding) the voltage has
& constant value and phase,

Direction of the motor wvotation is detexrmined by
the voliage phase supplied to its control winding which
in-its turn is determined by commutating frequency signal
phage arriving at the control cireuit input,

Thus, when the socweh eoil deflects, for examplo,
to the left frow the VLearing direction signal appearcy )
at the goniometer ouvtput whose highefrequency phase is
determined by the side of the search coill deflectlon,
This voltage ls commutated in the phasing commutator and,
belng added to the non—directional antenna voltage at the
recelver input, is converted into amplitude~modulated
oseillation, In this new volitage the Low~Trequency
anvelope vhase is determinocd by the high~frequency signal
phage from the sonilometer unit, 1.¢. by the search coil
deflection direetlon, After the detector, the commutate
ing frequoncy compoaent, discriminated in the bearing
output amplifisr, 15 convertod in the control circuié
inte new voltqge having a phose that is determined by
the phase of tihe signal applied to the control cireuit
Input, Hotor switehing on ds adjusted so that it
starts rotating counterwclockwiae, lecy to the left,
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en the voltage of this\pha$a is fed to its control
nding, ‘

L The mctc;VaXle is coupled through the reducing
eafiwith~%he?gdniaméter’oeavch coll, and the motor while
otatiag will turn this coll to the lemtc 1¢8e to the radlo
tation bﬂaring diroctioné ,

. In the bearjug position, whep the output signal at
dlIthiOn finder loop input becomes aqual to zZero, the
iver input voltage is mo longer amplitude-modulated;
%ne kahal doss not arrive at the control clreuit, and
VOIL&”@ 1s‘n0u supplicd to the motor control winding. The
mator stowu, men the search coll deflects to the left
Tom the bearing direetion, tho voltage that ostablishes
r¢ss‘fhs gontometer unit terminals is 180° out of phase
s compared with the voltage developed during the search
0il deflection to the right from the bearing, The final
oltage supplied to the motor control winding is alse 180
out of. Uh&889 thus making the motor xotate clockwise.
1ile roﬁabinvqit “turns the gonlometer search coll to the
th§ m@e@ back to the bearing direction@

o)

It should ‘be noted that when the gonmometer search
2011 deilocta 180° from the- bearing {back bearing direce
tion) thenvoitage of the loop input, as 1s seen Trom Flgeb,
5 equal to zevoa In this case only the antenna supplics
the receiver input aﬂd the motor does not rotate. However,
chis equilibrium pos sitdlon 1s uns tablea ¥ith sli gt deflecw-
ion - from this poskﬁion the 7oop channel feeds voltage,
ampliﬁddammOQUL&ﬁed_OoﬂillutLOn is developed at the
eesi&er;iﬁput and the wmotor rotating as in the previous
cases setsfﬁhe”Ségrch.coil in the bearing position.

‘ ‘, Th&s; at any‘deflection’cf the system fxom the bear-
lng p001*¢0ﬂ? voltage antomatically generated in At

causes thﬂ motor to rotate, thus bringln the sysﬁem back
in tha baaang JOUJtiona
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7e A pointer is secured on the same axlte with the
search coil, ¥When the search coll is rotating, the
pointer is moving along the scale which is calilrated
every 1° e Zero position on this scale corresponds to tho
pointer pouitian with the search coil adjusted to
indilecate the beaving of the radlo statlion located along
the shipts Tore-and-alt line. Thus, the pointer reads
an angle formed by the radio station directlon and the
shipts fore-and~alt line, 1l.¢, the radio station relative
bearing,

The goniometer ds provided with one more scale,
This scale 1u movable and is coupled to the gyro=compass
by means oif selsynsi thils scale poilnter reads the radio
station bearing.

8. Thls discusslon deals with the use of this unit
as an avtomatic directlon finder, If used as an aural
dirvection finder (dn "C" mods of operation) the phaging
commutatoxr cpérates as a high-frequency emplifier, the
audlo oscillator and control eircult are switched off and
the directlon finder recelver cerves simply forx
amplification of the signal coming from the goniometer
unit, The bearing posltion i determined by the minimum
of signal atrength when the goniometer search coil is
tuined.,

Ve DIRSCTRION PINDER KBY DIAGRAM AND
PRINCIPLES OF OPERATION

1. Direcﬁion Finder Circuit

For the direction finde r key dlagram see Tig, 25
It may be divided into the follow¢ng sections:
(a) loop antenne wnit ang non~directional two-wwire
anvanna j

[
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(b) receiver-and-goniometer units

(e) supply unit;

(d) control distribution board.

The loop antenna wnit and two-wire antenna male
possible directional and non-directional reception,

The main and most complicated uvnit of the direction
findey 18 the recelver-and-zoniometer unit which ensures
the direction‘finﬁer performance.

Voltages reguired for the receiver=and-goniometer
unit are fed from the supply unit,

The distridution board sexves to check the vwoliages
fed from the supply unit,

(a) foop Antenna Unit and Non=Directional

o vmn e e

fwo~ize | Antepnoa

1. The loow antenna unit consists of two loops
fitted at right anglsa to each other. Screening and mid=
point grounding of the looup windings through a capacitor
serve for decreasling the antenna effects

2. The non=dircctional twoe-wlre antenna consists of
main and compensating wires, S

(8) During avtomatic direetilon finding the main wire
ensures normal directlon finder operation, During aural
direction Finding this wire is used for maanual compensam
tion of the antenna effect (zero cleaning) while during
fre@uency watching 1% serves For signal reception,

(b) The second = (the so-called compensating) wirs
serves for automatle compensation of tha antenna effect
during aural and auvtomatle bearing ceperation, The signal
from this wire is taken to one of the goniometer field
coils through a hilgh-frequoncy Ffilter (II-47, CI~133) and
nerc sharpening control (BI~7) by means of a jumper [I1-10.
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Both wires are coupled to the antenna box pariition
insulators and furhter (with the holp of a feeder) to
the recelver~and-goniometer unit. For dralning eleciwrile
charges both wires are grounded through resistors Rbmi,
R6-2, Neon lamps protect the direction finder from overs
voltages that can be applled to the antenna wires,

(b) Receiver-and-Goniometer Unid

e R I e T T S T S =Y

For the genoral view of the recelver-and—goniometexr
unit see Fig.l0 (a, b, c, and d),

Let ua analyse individual elements of the receivepes
and=gonlometer unit key disgraim,

(1) Goniometoex

[ AR RN EEEEY]

3

As shown above, the goniometer consists of two field
coils (II=-la, B); (LI-2a,b) and one search coil (LI~3)s

The loop ends are connected to the gonlometer fleld coils
by wmeans of a feeder, The goniometer search coll is ineluded
into the loop eilreuit, The loop circuit is a resonance

cireudt tuned to the frequaney of an incoming sigmal, Iio
inductance is formed by search colly cireult coil and
antenna variometer rolor, The cavacitance includes
variable capacitors Cl-lla, Cl~110, a fiyed ecapacitor
and a trimmer, The variable capacltors are the sectlons
0¥ the variable capacitor aggembly and are switched on in
all bands, The ¢ilwcult coils, trlmmers and parallel fixed
capacitors are switehed over from one baad to aacther
wilth & special switech ganwed with a band selector switech,
A eoll Llw6, a trimmer C1l-5 ang a fived capacitor Cl-6
are switched on in the first bandy a coil Li=5, a trimmex
Cl=3 and a capacitox Cl=4y in the second band; and a

coil Ll=4, a trimmer Cl-l and capacltors Cl-2, Cl~12 and
Cl=13, in the third band,
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~In ail the banﬁs a neon lamp is connected in
parallel wvth the éifcurt Its purpose 1s to linmit valve
grid vcltage of tge phasing comnutator, In all the bands
the variometer rotor of the manual antenna effect
‘compensatlon i3 connected in serles with the search coill,
The loon circuit is shunted by a resistance Ri-18
in "AY mode of operation so as to decrease the antenna
effect (it detuning is present) on direction finder
‘ac ceuracys |
o The camaeiLoxs Cl=l, Cl=4, Cl=6, Cl=7 and C1l-13
are thermocompensating devices,
~The loop circuit is connected to the phasing
eammutator’val?e grids,

'(2} The phasiﬁg commutator (Al=1i, N1-2)

TP O OB EDOETOPOOOIPISODGBEPLGOOHEVAREDIS

‘The phasing commutator employs 6X4 valves,

Eighafréqueﬁéy voltage of the loop antenna supplied to

the phasing commufator valve control grids from the loop

-eireuit is of the same phase and amplitude,
‘imu?tanuouuly, IOWerPquency voltage of the same
anplitude but shifted by 180°% 4in phase is supplied

to the nhaniag commutwtor valve control grids from the
audlo oscillator,

A3 the result of the phasing commutater and audio
Gucillator'oppratjen high=frequeney currents ol the
rlooy antenna ELow intermittently in the plate e¢lrcult

of the first. or the second valveo,

Initiwl blas is supplied to the phasing commutator
valves from resistors Rl-16 and R1-17 through leak
‘resistors leIB and Rl=15,

VaW%efplatelvoitage\is supplied through R1-21
" resistor vlocked by CI~21B capacitors These elements
“iﬂrm a decounlinﬂ Ejltor cella C1l~21 0 capacitor blocks
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cathode resistors for hipgh frequency.

A e¢ircuit consisting of I1~7, Ll-8 and L1-3 codls is
connected into the phasing commutator valve plates., The
circult is designed so that electromotive forces induced
by valve currents in the secondary winding of the cilrcult
(11~9) differ by 180°%,

In addition the phasing commutator shifts the phase of
the lodp input signal by 90%, This phase shift is found
necessary to bring the signals applied {rom the loop and
antenna inputs in phase. To ensure such phase shift the
resonance Trequency of the phasing commutator circult is
selected higher than the highest frequency of the band.

The circuit coils 11-7 and L1-8 are connected to the
phasing commutator valve plates. They are made as one coil
with a middle tap and are connected so that, as it was shown
above, operation of one phasing commutator valve causes
voltage of one phase to be induced in the Ll-9 coil, where-
as operation of the other valve induces in 1t voltage 180°
out of phase with the first. The L1~9 coil in 1ts turn is
connected to the loop amplifier grid circuit.

The phasing commutator performs its main function
with the function switch in "A% position. With the func-

" tion switeh in "C" position one of the phasing commutator
valves (J11-1 ) operates as a high-frequency amplifier,
whereas the second valve (JN1-2 ) is cut off by high negative
bias by way of disconnecting the common point of R1~13 and
R1-14 resistors from the ground (which is provided by Bl-3a
switeh).

The audio oscillator is switched off by removing the
plate voltage from the valve with the B1-3H switch,

Wilth the function switch in "I" position the phasing

commutator ds-off, Plate and scueon voltages are taken
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from the phasing commutator valves by & Bi=-0g
(3) The loop channel ampiifiex {Ji-4)

PO Qe e R OoBOEENOEEREPARESI® sEIEDRSE
The Loop gshannel amplifier snplifies high~Trequengy
voltage applled I
amplifier employs a SE4 valve, Resistors Rl=-24 and
con

rom the loop antenna. The loop channel
R1-2% shunted by a Cl=23a ¢apacitor and coanected into the
valve vathode circult deovelop bias,
R1~26 resistor. Thae Tl~13 choke and Cl-24 capacitor aa wel
as RL=26 resisitor and Cl=23 B capaclior are decoupiing

Filter gells, Three coils (one for each band) inductlvely
coupled tu the input antemna circuit arxe connecited to the

loop amplificr plate cireuit, These coupling colls sexve at

he sams time as coupling colls in conncctlon with the
antonna. A Cl=26 capoeitor is an isglating caparilors The loop
amplifier stage is switched on with the Ifunction

switeh Bl-Bx in YAY and #C* positions and lo off

{voltage is wnot supplied the valwve plate) with the

switeh in JF

(4) The audio oselllator (Jl~3)

g 229 b6 R 2300 URGO0L0EYIRRERYS

The audic oselllator uses a push~pull generator
cireult bas-d on a BHSC valve, Its purpose 1s to control
the phasing commutator and control clreuit valves

(Ii-14, 11-15),

e aloment determining zenarated frequency is a tenk

Tpled, The transformer has two windings: primary with the
middle point tapped, the ends of this winding belng counneccted
to the audio oscillator valve plates, and valve plate

supply voltage of tie audio oseillator being fed to the
middle point, and tie secondary, the step-—up winding, with
the middle point grounded. The secondary ends are connected
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to the sereen grids of the control eircull valves. The
primary is tuned to generated fregquency by the capacle
tor Cl~l6. Audio~Treguency voltage gensrated by the
oseillator and fed to the phasing commutator valve grids
through a cireult consisting of resistor Hl-4, Rl=5 and
capacitors Cl-14, C1-15 is of same amplitude bui in
antiphase. Voltage Trom the two ends of the Tpled
transformer secondary supnlied to the control valve
screen grids is in antiphase but of the same amplitudes
(5) mhe superhcterodyne redelver

Tos o8 VSERIDIBGEODLEDSTCOIRO DS

{a) Highelrequeney amplifier (JI=5).

The recelver H.F, anpliflor emnloys a &K3 valve,

The antenna tank clreuit is connected to the
amplifler grid clwrcult,

The signal voltaze from the non-directlonal antenna
and the loop antenna voltage conveyed via the loop channel
are simulteneously apnlied to¢ the tank elrculf with the
fuactlon switeh in YA® position,

In "CH% position only thae loop channel supplies highe
wfrequeney voltage to the tank clrcuilt, whereas in nJ
nosition only the non-dirvectional antenna does,

e siznal voltage from the loop chamnel is
supplied to the antenna tank clreult by means of inductives
capacitive coupling. he signal volitage from the none
directional anteuna is also supnlied to the antenna tank
¢ircult by 1nductivew¢apaciﬁivo coupling, Inductive
coupling 1s prwvided by coupling coils Lleld, L1-13,
Ll«l63 capacitive coupling = by a capaoitor Cl=38, The
tuned antenna circuit includes a scli-indiecator, a trimmor
a fixed cepacitor and a variable capacitor Cl=11B., The
variable capacltor ls g seetion of the recelver varlable
capacitor assembly aad togethex with the capacitors Cl-26
and Cl-38 remains connected over all the bands, Other

¢
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_alemen%s'inclﬁdedninﬁo'the antenna eircuit arve switched
when changlug'ovér from one band to anotherj I1=12, Cl=3d,
{136 are switched on over the fiwst bandj L1~18,
Cle32, C1~33 « over the second band; Ll~17, Ci=27,
£1+29, Cle30 - over the third band, Over all bands
a neon lamp ’HEGME" is connected in parallel with ihe
nlvhmfrequomnv amplifiﬂr rrid eircuilt in the antenna box,
With the function swit ¢h in WAM and ® J[ ¥ positions one end
of the eircuit couplin; coils is tconnseted to the none
'di“egt 0na? antenna through a awlteh Bl-3 and an isolating
eam&czter 01»379 With the furiction switeh in ¥C" position
the ﬂﬂteﬂﬂ& circult is connected to tne’varmombter stator
‘cf the manual ZeX0 sharpening control, while a capaecitor
Gl=2b thaﬁ is iaa equivalent of the antenna and antenna
laadwin is conn@ctod to the antenna tank circuitﬁ It
5eYVes o naevmﬁt the Law“ cireuit Lrom detun1n~ when
antoaga is disconnected Twom 1t,
‘ The capacitors Cl=32 and Cl-35 are thermocompensats
ing Ca@431t0fbﬁ |
A hLbhmrrequency c:rcu1h SeTVeS as & highmfreQUency
3mpli“.vr load. A coupling coll tuned to a frequency below

J

the lowest frequency of respective band is comnected %o the

amplifier plate cirecult.and a tuned cireuit - to the mixer
T

’gfidfciréuit» The coupling between them 1s inductive-
caﬁacitjve far bal%nciﬂg the freguency characteristic. The
‘nibh&frequeucy amplifier circult aniudeu. a varlable
cabacluor Gl jiﬂu iuductﬂnaesg trimmers, fixed capacitors,
A vari &hle capacit br which is a section of the variable
aapacitor assemnbly and - a QOUJLjnn capacitor Cl-59 are
connected Lx'dll banc"° gther glements are switcned by

a- band sclectar qwltcl when chang&qm over from ons band

 iQ‘aﬂ0ﬁﬂ9¢° <DLl LX@HS, Ll=32 aqd C&pdCLtOT“ C]")b9 01“609
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0i=67, Cl=68 are switched on over the first band;
coils L1-28, LI~31 and capacltors Cl=57, Ci~63, Cl=G4,
Cl=55 over the second band and colls Li=-27, Ll-30 and
capacltors Cl=b6, Cl=6l, CLl~62, Cl-69 and Cl=-70 over
the third band. Capacitors Cl~65 and Cl=66 serve fow

i
i

thermocompensation, ‘
HWighw~irequency amplifier valve is fed through the
filter c¢ells: the plate 1s supplied throuzh a reslist-
or Rl=32 blocked by capaclior Cl=71l, the screen grid,
through a resistor Bl-31 blocked by a capacitor Cl=39a.,
The amplifier cathode clxecuit includes: a
refector Llw=20, Cl—40, o reslstor R1-28 determining
initial blas, and wvariable resistors R1-20 and Ri=~30a
blocked by a cavucitor Cl=390, The resistor R1-29
serves to adjust receiver gain in three modes of operaw
tion, its screw-driver operated control belng brought
sut to the receiver front panel and marked RECEIVER GATN
( JOWI, TPUEM }¢ 'he resistor R1-30a serves as a manucl
gain coatrol in MIM  and "W podes of operation, 1lts
shaft belng brousht out to the Tront panel and used as
a volume control, Secured o the same shait is o
variable resistor RI-30¢ (in the J1-i6 valve cathods)
which serves as volume contyol in "A" yodg of operation,
A rejector consietlng of & coll 1,1~20 wnd a
capacitor Cl=40 serves {o increase lntermediate frequancy
selectivity, which is provided by cathode current
negative feed~back of the high=frequency amplifier velve,
(b) The first hetorodyne (J1=6).
The flrst heterodyrne uses a 6K3 valve in an
induectlvew~ecouplod cireuit, The heterodyne circuit

consists of colls, a variable capacitor, trimmers,

compensatlion capacitors, tracking capacitors and Coupe
ling capacitors,. A variable capaecltor Cl=11¥ and a
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coupling -eapacitor Cl~55 are fixed for all bands; other

‘elémhn%s included. into the circult are switched over from
OBL band to another by a band -selector switch, Over the
pivat band colls Ll-23, T1=26, capacitors Cl=-47, Cl-48,
Clw49g\0iw9aaare switehed onj over the second band-
cbils‘Lwééay T1~25 and capacitors Cl=-4d, ( ,1m4gw CL~4&,
CL=504 Cl=51: are; over the third band coils Ll=-21, Ll-~24
cepacitors Cledl, Cl=42, Cl=43 and Cl-54 arve. Plate
voitagé tb‘the heterodyne i3 suppligd through a decoupling
' CGll'R3w§5 and Ci~72p and o high-frequency chole Lle34,
.‘X useful 1oad in -the heterodyne plate ecircult is a

choke 11-33 conmected in parallel with a capacitor Cl-74
 fyom whiéh‘highwfxequemcy voltage is fed to the mixer
3ﬁrid through a coupling capacitor C1-YJ. filements used in
~£he hetefuéyne cizeuit (geli inductors, fixed and

variable képacitofﬂ) have o positive terpexature coefficilent
with the rﬂsz“% that the circult tundng fzequency wiil
decrsase ag amblent temperature incveases 1 no measures
are taken, To avoid thls,thermnocompensating capacitors
Whﬂuo caps CLtdnve decreases &5 bempsrature lncreases are
ponnected into the high ~freguency and heterodyns cirenilts.,
“In the hetarﬁayna cireult canascitors Clw44? Ci~47 are
: comwcngauimg 8&@@01hﬁf$ of thils type

'
i
“

c) The wixer {I{=7) |

The mixef uqes a Ot valve aperating “a single
vviid ccﬁvarter& DGy negative voltaga 1s fed the
control from a: resistor RL-38 hideked by a capacitor UI-720
connected tho the cathode civeuit, The wixer plate
"voltage iz bupﬂlicd thyough o e .uLor R1~39 blocked by a
"“&p&CALOI G1=78 g and thé cirvnii winding of intermediate
frequency filter Ly I.F, Filter 1 is a mixer load. It
WCOHSLdi of two. circujt tuned to intermediate frequency
E}and int evcenuovted by meano"of a capacitor. The first
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fiiter eireuit is fovmed by a coil Li~35 and &
capacitor C1~76 connected into the convertar plate
olreuit, The segond eireult consists of a eoil TA=36

n

and a capacitor Cl-77 aAnd is coupled to the first ¢ ouple

g capacitor (180,

Yo reduce noise during unmodulated signal recep-
tion it 4g desiroable to employ a narwower pass band of
the receiver, For thils purpose, a crystal filter is
inserted into intermediate frequency filter 1. The
ayystal Tilter comsists of a crystal, a trimmer CL-32,
a coupling capacitor Cl-81 and capacitors Cl-72 and
153 whlch serve to cuompensate for detuning of the
circuit of T.¥, filter 3 when the crystal is switched

. Resistors Rl«82 and R1-83 shunting the plate and
;ri& gilreults of fiiter 1 are connected into the
¢rystal filter circuit, These vesistors weduce ths
detuning effect of the above clrcults en the cdwrystal
Filter band,

Intermediate fragqueancy voltage Trom the second
eirenlt of £.7, filter 1 1s suppllod to the Tinst
intermediate Lreyusney amplifier uirid.

(d) The first intermediatbte freguency ampliiiexr
stage ( M1-8 ).

The tlret latermediote frequency amplifier stasme

The valve cathode 1s connected through
2 resisior %1»47; deterwining initial bles and bloeked
by a capacitor Cl=p Ka? to the recelvor manual gain
control cirveuit by weans of variable resistors Ri=2
and Rl=-30a across vhich additional bias is developed,
The valve plate 1s suppllced through o decoupling cell,
formed by o resistor l-4d and & capacitor (1~83%,
and through the plate circedt coil of intermediala
frequency filter IT, An amnlifier load is intermediate
frequency #ilier INdncluding two cireuits, The firvst
filter clrcuilt conslsts of a coil L1-~37 and a
capncitor Cledy whereas the second, of a coil Li=-38 and
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a papacitor Cl=8%, The circuilts ars coupled wilth each
other by & coupling cavacitor Cl-86. Intermediate
frequency voltage frow intermediate frequency Iillter

fed to the second intormediate frequeney amplifier

(e) The second intermediate frequency amplifiexr

s (J1=9}

The second intermediate froquency amplifier stage
mploys a 6K3 valve. The velve cathode 1s connectad
irouga a yesistor Rl=46 blocked by a capacitoxr Cl-87a

the raecelver manual gain control circuilt., The valve
plate is supplied through the decoupling cell consisting
of a resistor Rl=48 and eapacitor 1880 and through

the plate circuit coil of intermediats frequency filter T1L,
Av amplifier load is formod by intermediate frequency

Pilter IIL including two circuilis. The first Jiltexw

¢

ircuit consists of & coil L1-~39 and & cépacit oy Cl=89,
while the second, of a c¢oil L1-40 and a cepacitor CL-9,
The eircuits are comnected with each other by a coupling
eapacitor C1-91, The second Iiltew cirenit foeds
intermediate frequeney voltags to the detcclow. Simultance
ously, voltage from the intermediate Ifrequency ampliiler
yalve plate is supplied to the detector plate of the
automatic galn control,

(£) The detector and automatlc gain control
stage (JN1-~10).

The detector and aubtomatic galn control stage use a
6x6 valves

The detsctor in thn recelver employs a diode directox
eiroult and one of the 6x6 valve diodes is used Fforx this
purpose, Resistors R1=~50, R1-51 and RI=52 Porm a detector load,
Detected voltage from the portion of the load Reele518

Declassified in Part - Sanitized Copy Approved for Release 2013/03/18 : CIA-RDP80T00246A064800280001-2



44 artd
and Rl=52 is fed to the Iome~p¢U°n07 alpllt» er grid

3 4. 3 =} A
shroush & resistor Rl=-49 and on 1g0lating capacitor Cl=06.
g h

s automatic zzin control
The second Axb dlode serves as an aubone 2

datoctor, The automatlc gain eontrol uscs & delay cix?ui%
pased on resistors Rl=57 and R1=58 blocked by & cauaex?or
Cl~ 888, A resistoer R1~60 is a load of the auntomatic szain
coatrol staze. The valve grids of the high=Treguency

4 L\ )

amplifiers, I and L, and Intermediate ,rGQULnﬁy arpii Ll

are supplled with control voliagze from the load hrorougn
common decoupling cell Rl=61, Cl=l0ua and decoupling ’
¢cells R1~27,; C1l-39 3B and Rle4), Cl=78ay 0178 B anu.?imﬁﬁ?
CI~87 B, Cl-87 G, xaespactivelye

(g) The Low-frequency amplifier

The Low-~froqueney amplilier uses
valve triodez. The amolifier load is a vesistor
which low-frequancy voltage is suppliled to the ampllifier
snput ecizeuit of the telephone and divscilon finder
Mhe walve plate is bloecked For hlgh frequency by 2 capanl
gr Cl=-102,

(n)wre telephone output amplifier (H1-16}.

The te lewnoao outpul amplifier employs &
The volbags from the low~frvequency amplifier load Hl=G4
supplied to the telephone outpul amplifiex valve
through an isolating capacitor Cl-l08, Tha wvulwve
is supplied directly from the supply cilreults, while the
plate is fed thyough the primexy windiag of the trancforuer
ineluded into the transformer wmit Topl~5, The {toelephones
are connected to a nart of the translormer primary winding
through an icolating capacitor Cil-123; the transiormer
secondary winding is loaded by a dyranic loudspealker, In
addition to a flxed resistor R1-78 (hlocked by an
electrolytic capacitor C1~115) acvoss which grid hias
developed, & vardable reslstor Bl-30 G, acrcss wilieh
addlitional bias is obtalned to enable volume control,;
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connecved to the eathode cilreuit th the
in “AY position, The shaft of thus res AStQ
to the recedlver front panel as o kmob VOLI
{i) The second heteredyne { Jil=11
The seeond hetseodyne cuploys a 6K, valve 1o a
tive coupling. The second heterodyne colreudid
Lis

3
ct

to the naterodyn:
resistor Rl=33 which is & ;
The voltage gencraced by the second helerodyne

from this load through a coupling capacltor Ci-101

K

detector plate.
{4) The tuning indieator ”npixx.; QUET IS N
The tuning indicator supply s IS one
of the 6HBC valve, & D.C. ml ‘ammet@yg 3 tuning indicnterx
Tow visual recolver tunlag,
abhode clyeuit. The conbrol valve grid
(from o pordiion of the deteclor RI-52 lcad through
tor Rl=563) provertional t A Cs component aoeross
actor loasd. To nrovide more reliadble operation &
oy C1~103 is connectsd between the zrid and the

he )
5f the valves
{6Y The Direction Mnder Output Ampliiiex

4@ 2 &8 % H Do o P s B 2 EEQREPAFREEI VG Ly

( Jii~i8

@9 e

The dircetion Finder output anmplifier used a
valve, Low=frequency sigunal voltage is fod to the stage
control valve grid from the low=lraequency amnlifier Load
through an isalativg capacitor Cl-104, and a
RI1-66y 11=109, Cl-Ll06, Due to this cell that audio
phase is obtained which is necessary for corvect
of the control clreult, Jiwulbanvously, noisc—prood
somevhat lnerewse becauss voltages of

(RN 8

characteristics
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frequencies will be elipped due te thils civeuli, The
directlon finder output smplifler operates as 8 Lowe
frequency amplifier. The valve ls fed as follows:
the plate is supnlied through a decoupling cell RI-H2

~1078 and the treansformer primary winding Tpl-lj the
acreen grid through the same decounling cell and
damping vesistor RI-68 blocked by a capacitor (L-107 .
A resistor R1-67 is connected te the cathode cireulid
blocked by an elaectwolytic capacitor (Ll=109. Flxed bias
is developed in this cireulit, The stage is lo i the
transformor Tplel, tbe saconcary of which dis
the audlo oscillator t?uQJgQCJ hy capacitors
Cl-ill, Cl=112, and Cl=113, From ihe, lprl
secondary amplified loecal wmodulation fregquency wvo
fed to the control circult valve zrid i the same
anplitude,

(7) The automatic contwol circuilt of t}

o~eaezaa4~«c waaﬂ‘@,ﬂaoustssvdasa’t::..4,:

¢oll rotation
5 Dadse n‘ﬁs & !z-Ln 9 & s\,f:oj:’tpfne Lv oc¢3 ﬁjn[:::uw l Lu'}cq

The control cilrveuit emﬂjoyh two pla
based on GI60 ar ng bridg

Rad v
magnatic amplifiers (#13@?}@ Elate valtago 15 sunplied
the plute detectors through a Tilter consisting of a Lows
S, e oy Fe T e -
frequeney choke (JF1-B)y an electrolytic canacitor Cl=114
v - > 4 y: —-— W owe .

w1 LS P O T T ry de ~ 2
anug cookes with saturated cores Tpl=2, Tpi~3, Voltages of

the same amplitude but 1800

£
out of phase arve suoplied to
i

the vuolve sereen grids irom the audio oscillator, F

vias 1s supplicd to the volve control grids through o
reslistor R1=72 blocked by a capacitor C1-107a, This bias
9 taken from r 5 T 2 i
1s taken from resistors R1-73 and R1~74, the resistor

™F _F [y gy reyqed e T ) exde HE

RI-74 being a vaviable resistors With a positive halfe
perlod of audioe voltagsoe appliod te the screen grid of one
of the control valwves and with a positive hal?wnsriod of
local modula AT oSS ; |

a ¢ tion voltage across 1ts control prid this
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valve becomes conducﬁinn and current flows through it,
The plate eireult of the control valves includes magnetic
amplifiers Tpl=2, Tpl-3, which allow alternating currcat
of considerable power to be controlled with the help of
amall direet currents, The magnetic amplifier 1s a special
qelf»;nduct&nee coil with a core wade out of magnoetic
material ;haracﬁermaeu by qulclk saturation. Thus, even
wvith a swall direct current flow through Tpli=2 transformer
wianding 1-2, self-inductance of winding 3-4 decreases
‘sharplye Windings 3~4 of the both magnetie amplillers
together with Tp3-3 transformer winding DJwi«3 (in the
supply unit) form a bridge. A capacitor Cl=l2l, winding 3=l
a motor [PE-627  rotatlng tho goulometer search coll
with the bhearilhg iadicator are connected to the
bridge didgonﬂlq A.C, voltages between points 3 ~ 4 and
5 w 4 0Ff the Tp3-3 transforner winding are equal in
magnitude snd are shifted by 120° in phase; that is why

Cwidh the same salfelnductances of windings 3-4 of the
both magnetic ampliflers, currents, cqual in magrltude
but opposite in phase, Flow through the bridge arms andg
oenuequbntjyg curront does not flow through motor winde
ing 3~Ll, Lf one of these resls tances decrcases, the bridge .
palanee will be disturbed and current will Tlow through

the motor wianding,
' Aé so0n as local modulation voltage is applied
to the control grids of the control valves (due to deflec-
tion of the search coll from the bearing position) the
| plate eurrgnt will increas e bhecause of the phase
. coinciaencé of the grid and sereen vclLuves in the
eiveult of one of the control valves ( J1-14 Y. ‘This leads
to magnetic saturation of the Tpl-=2 branqLormor core aund
*thus, to reduced indnetive rasistance of winding 3-4° of
‘this trensformer, Henco, tho hridge balance will e
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| diséurbédg current will start to flow through motox wind-
, zrent t . :
ing 3=l, the metor rotor will begin potating end drive the

- _pearch colls

: IPH~62" motor 13 an A.C. two-phase induetion motor.
L% has two windings, 3=1 and 2=d, which when supplied wiih
. ‘cuﬁrenf of the same frequency having & phase shift
- aﬁpdximating +QOO§ get uwp a rotating magnetic fleld causs
4ng the motor rotor to rotates .
4% a supply currcent nhasa shift approximating =30
the éirection of magnetle field rotation becomes oppositao
o that in the previous case and the motor rotoxr beglns
ibﬁatiﬁg in the opposite direction. Besides alternat;§g
eﬁrrentgnreﬁardation direct current flows through IPK
notor winding 3=l. This current sets up & permanent
'maéneﬁic field rotarding rotation of the motor wvobtox, Lo
_obtain currents with a nhasge shlft near 900 in motor
windings 2-4 and 3-l; capacitors G3-13, C3~14, C3=~13 are
connected to winding cirecult 2-4 and a capacitor Cl-121,
%@’Windiﬁg'cireuit Jel, The latter capacltor is simultane-
aﬁsly”an isolating cavacltor for the direet component in
motor winding 3-l.
| ~ Thua, - motor wlnding 3-1 ig a control winding whose
purrent value and phase are determined by & search coll
‘poéitionvrelativa to o bearing dircetion, Supply of wotox
"~ winding 2-4 is constant and independent of a search coll
p@sitiong With the search coll in the bearing position
#olﬁage‘of local wmodulatlion sigual frequency is not
13ﬁppliaé Yo the control grids. In the valve plate
;éiréuita and‘consequenfly, in primarles 1-2 of the
‘magnetie awplificrs Tpl-2 and Tpl-3, small currents,
cequal in“magnitudég ilow since large bias is constantly
“supplied to both valves (for bdalancing the cireuit a
f”variable resistor R1~75 is connected into the cathodss
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of the both control valves, its screw-driver operated
control being arranged on the side wall of the chassis
for adjusting the circult after replacement of control
valves), The self-inductances of magpetic amplifier
secondaries 3=4 are equal and large in magnitude which
accounts for smsll and equal curreuts that flow through
them, 43 these currents are shlifted by 180° 4n phasec,
current does not flow through metor winding 31, the
motoy voboxr does not raetate, and the gonlomeier scanch

coll 1s lnoperative,

When the seareh coll deflects to one side fmoh the

bearing position, lowefrecqueney voltage of the local

signal modulation 1s wpplied to the control zrids, One

of the coantrol valves begins conducting and layge current
will Llow througv 1ts plate cireuit and magnstle
amplifier primary 1=-2, wihille the other contyrol valve Ls
cut off by a negative half-wave of thoe audio oscillator
yoltage anplled to dts sereen grid and current does noi
flow through its plate circuit., large current {lowing
through one of transiormer wrimary windings 1-2 leads to
sharp reducing of the secondary winding (3-4) selfw
inductance, the  bridge circuil will be no longoex
balanced as the secondary winding (5-4) self=-inductance
of the magnetle amplifler of the inoperative valve roemaln
considerable. As the resuli, the differeonce current
is in phase with the current ia wmagnetic ampllifier wind-
ing 3~4 of the conducting valve (curvent phass in magucetic
amplifier winding 3-4 of the inoperative valve is shifted
by 180°) will start to flow im wotor winding 3-1, rotating
the motor rotor,; thus turning tho ssareh coil in the direce
tion of the bearing position, With the scaxrch coll displaced
to the othicy side from the Learling vosition the local wmodulaw
tion frequency voltose shilted by 180%  is appliced to the
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. . " o PSR Y A o) KoL
control valve grids causing current to flow through the

plate circuit of another control valve. As the resuli,
+he motor rotates in the other direction bringing the
ssarch coll again in the bearing position. The control
cireuit opevates only with the Ffunction switeh in MAW
position, With this swiich in "Ct position (Fig.8) motor
control winding 3=l is supplied only through a qugch Blef,
in this cagse motor control winding 3~1 1s connected to
the ends of Pplw3 travsformer winding 3-4~5 through
resistors R1I-£0 and R1-81 or RL-8l,

Valve arvangement in the receiverwandegoniometer

undt is shown in Fig,.9.
(¢) Supply Unit

The supply unit consists of a power translormer,
three selenium rectifiers (J8~1, I3~2 ana HA3~3 ),

400 ¢.pySe driver ( ﬂ8~1) and a power amplifier ( JI3=-2
3-8,

Voltage from the power supply (A.C, shi ip
or A.C. voltage from the converter Of~18 )
through the distribution board to the power transformer
primary. The primary taps correspond to voltages applied:
100, 110, 127 and 140 V,

At 220 V A0, the apnaratus is connected through the
autotransformer, 220/127 v,

To convert AC, voltage into D.C, voltage selenium
rectifiers ars used, The 210 V rectifier (I3~2, ﬂ3»3)
uses four selenium pilss ABC-35-16; cach of them includes
two legs of a aingle-phase bridge cirveuit. The rectifiors
employ two bridzes connected in series, N.C. voltages talen
from each of the two bridges are added., Voltage to the
bridges are taken from Tp3-1 transformer windiﬂgs 1=5> or
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2=5, Rectifier voltage is applied to the recelver—ands
goniometor unit through-a mid-shunt filtexr formed by a
Low~frequency choke ( Ip3=1) and two capacitors Tl-d,
ClwHe i
Voltage, 100 V, iz taken from one of the bvridges
and through the three~section mid-shunt filter is applied
to the receiver-and-goniomefter unit. The first filtex:
tion consists of a choke [p 13-2 and capacitors C3-0,
C3=-7: the second section -~ of a choke [[p 3-4 snd
apacitor C3=8; and the third ~ of chokes [P 3+~3.L3-1,
13«2 and capacitors C3~la, Cl-1B, C3-2, C3=3,
Aectified voltage, 210 V, is apnlied to the
acgiver-and=goniometer unit to supply the phasing
cemmutator valwves, loop ampldfier; control clxcult >
and audio oscillator as well as to Feed the power am;"»
fier velves in the supply unit,

£

1fied voltage, 100 V, is fed to supply the

Ree
rest of the receiver-and-gonlometer uniit and supply vanlt
ralv

S e

The retarding volbtaze vectifier { [I3~1) employs a
selenium pile ABC-35-17 designed as a 3inglewphasa bridge
cireult.

Retarding voltage 1s supplied to the wreceiver-ande
goniometer unit through a choke Jp3-5,

Power transformer winding 12-16 serves to supply
the supply unit vaive filaments.

Power transformer winding 4-8 scrves to supply the
recelver-and=-goniometar valve filaments.

Power transiormer taps 8«9 aund 4-9 supply lamps
used Tor brightening.

The A,C, convertor of 400 ¢.p.a3, designed fox
supplying the motor [IH-6L7 consists of a push-pull
oscillator employing a 6HBC valve and power amplifier
which uses two 6l6~0 valves in a push-pull circuit.
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The tuned transiormer Tpi=2 determines driver

frequencys Transformer primary le2=3 38
s midepoint is

connected to

the driver velve plates, whereas it
supplied with the driver plate vollages Ends £ and 6 of
gecondary 4=beb are connected Lo the control

transformer
- a <

grids of the 400 ¢eDeSs oseillator power amplilled

through resistors RI~6 and R3--7. The midmpclnt of the

“ e

secondary is connected vid a resistor N3=5 to &
variable resistor RI-74 arranged in the rocel Lveymande
goniometer unit casing compartment, from which bia
voltage is taken to the control valve control gridse. The
primary is tuned to generated frequency, 400 eep.5., VY
a capacitor C3~9,

The plates of the oseillator supplying the mctorw

Fixed motoxr

are loaded by an ocutput transiormer Tni~3.

winding (2=4) is supplied from transformer winding
through phasing capacltors Cl-13, Cl-14, Cl-i3,

the movable motor winding (3-1) from transfovicr wind-
ing J=4+=5 through the contyol clreuld,

{d) Control-Distribution Board

The eontrol—distributlion board serves to switelr on
the direction findex aand to monitor voltages supplied
from the ship mainsg and supply unit to the reccivor—and
gonlometer unit,

Voltage in the control-distribution board is monitorad
by means of a D.C, voltmetar (V= =) and an A,C, voltmeter
(Ve ) and a.switeh VOLTAGE HONTTPORING (KOUTPOAL HADPAS
EBHAN)  B2=1. Tiis switeh mexzes 1t possible to monitor the
following voltages:

The Da.Cs ship mains,

I . e : i 2 -

The A:C. metwork and outout of converter O-120.

Plate voltege, 210 Vv,

gy 13
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Plate voltage, 100 V,
Retardation voltage
Voltage, 400 cgp@ﬁ@
Besides, the board is provided with an A.C, network
voltage swiltch to adjust directlon findex cnexgiujzg to
a real shlip mains voltieage marsnitude, Thls switeh supplies

o

ship mains voltage to different taps of the power
ransformer primary. Thus, the directlon filader can
normally operate at ship meains volltages ol 100 to
instead of rated 127 V. The D.C. ship mains is connect
to the comverter Ol-120 or the network, A.L. 220 V,
the autotransformer 220/127 V by means of a tumbler
switeh SHIP MAINS D,C. 110, 220, A.C. 220 (LOPTCETL=110,
220~ 2200,

Resistor R2-1, showvm in the diagram, serves te
broaden D,C, voltmeter measurement range. Capacifors C2el
and C2=2 aerve for blocking the ship malns. A rosistox
R2-2 serves to align the dinstrument readings.

(with the function switeh in "q " nos itien}

As it was noted above, at antenna reception the
direction finder operates as a conventional superhete-
rvodyne receiver, At the receptlon of an uumodulated
signal the second heterodyne is switched on in the
recelver,

3, Civewit Mweration at Aural Dircctiilon

b s i i B, Ak B4 Dot S P b e v B B B e $ 8 A P TR SR e ki AT VAT 4 S o S 5 M e IS S it 2 A

Pivding (with the fyacticn switeh in

HeY positicon)

At loop antenna roception which takes place with
the function switeh in "C¥ position, R,D.IF, API-50
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operates as an aural direction finder, In this caso, the

aswiteh disconnects the antenna from the antenna tank

3 N r Pa P A 3 PPy
etpreuit and connects it %o the manual antenna affect

compensation variometer {wero cleaning) and a capacife
or CL-25, equivalent to the antenna and antenna leadsin

capacitancey 1s connected to the antenns cilrcults

Simultansouslys the switch cuts in the plate supply
cireuit of the phasing commutator valves and loop
amplifier, Ona of the phasing computator valvas i& cul
off by large bias voltage applied to the control grid,
In this case, the phasing commutator oporates as a
conventional high=frequency ampliiier and serves to
amplify signals‘received by the loop antenna unit,
A signal recelved by the loop zntenna uwnit, amplilled
by the phasing commutator and loop amplifier 1ls fed to
the recelver input, In the recelver the sigmal is
amplified again, converted, detected and fed to the
telephone and dynemle loudspeakers
Furthexrmore, with {the functlon switeh in #CY¥ posie
tion the circui% which provides the manual rotation of
the goniometer search coil is switched one
To control manual rotatlon of the search coil,

switeh Bl-6 SEARCH COIL ROTATION ( BPANEHUE WCKATIIIH}
is used which conmnects the motor winding (3-1) to one
of the Tp3«3 transformer legs (5-4 or J=-4 of winding
5=4=3)¢ As voltage phases in the Tp3-3 transformar
logs 5«4 and 3-4 QAiffer by 18009 current phases in ths
motor winding (3-1) will differ by 180° as well and;
consequently, the motor rotor will agsume rilight-hand
or left~hand rotation. In this way the ssarch coil
rotation ise controlled monvally . When turning the

- swlteh Imob to the »ight or to the left as far as it
will go,ccntac#s 3 and 4 or 2 and 1 (See Fip,n) ave
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In this cangg the

operates as an aural divection finders
) tonlk

switeh diseconnects the antenna from the entenna
1t to the manual antenna ¢ffect
and a capaclhie

¢lreuit and conneets
compensation variounetex {mero cleaning )
or C1~25, equivalent to the antenna and antenna leade:in

capacitance, is connected to the antonna elircuits
Simultansouslys the switch cuts in the plate supply
circuit of the phasing commutator valves and loop
auplifier, One of the phasing commutator valvaes is cut
off by large blas voltage applied to the controel gyid,
In this case, the phasing commutator oporates a8 a
conventlonal high=frequeney ampliiiex and serves to
amplify signals received by the loop antenaa unit.

A sigpal received by the loop nntenna unit, amplified
by the phasing comautator and loop awplifier 1s fad to
the receiver input, In the receiver the sigal ls
amplified again, converted, detected and fed to the
telephone and dynemle loudspeakers

Furthermore, with the functlon switch in *C¥ posie
tion the circuit which provides the manual rotation of
the goniometer scerch ceil Js switched on.

To control manual rotation of the seareh colily
switeh Bl-6 SEARCH COIL ROTAPION ( BPAURHUE WCEATEJHY
i3 used whileh conneets the motor winding (3-1) to one
of the Tp3=3 transformer legs (5«4 or 3~4 of winding
5=4=3), As volitage phases in the Tp3-3 transformexr
legs 5-4 and 3-4 diffexr by 18003 current phases in the
motor winding (3-1) will aiffer by 180° as well and,
consequently, the motor rotor will assume right-hand
or left-hand rotation. In this way the search coil
rotation ie controlled munvallys Yhen fturning the
switeh knob to the right or to the left as far as 3%

i

‘Nill gOFCO:ﬂtaCtS 3 and 4, or 2 and 3 (SG(‘} f‘ig,B) are
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closed, This connects two resistors Rl=80 and RI=81 in
series with the motor winding circuit reducing the
current in the winding to a low value and causing tho
metor rotor andg consequently,; the search coll to
rotate slowly. If the switech Bl=6 is turned to the zighi
~or to the left, as far as it will go, contacts 2 and 3
close with 1 or 3 and 4 with 5; thus short-circuiting
the resistoer RI~80 and increasing currvent in motoxw
¢ircuit 1-3 which causes the rotor and, consequently,
the search colld to motate to the right oxr to the lefd
at greater speed than ln the Tirst case

4, Cireult Operation at &utomutlc U‘“@Ct‘Oﬂ

- s

¥inding (with the Ffunction switeh in ®an

T g sy s 2t sty s b et

position)

In automatic dirveéction finding simultaneous recep=
tion by the loop and non-dirsctiona antennas takes place,
In this case the switeh euts in the clreuit supplying
the phasing commutator, loop amplifiecy, audio oscillator
and control valves.

Furthermore, the switech connects & lsak resistance
RI~13 in the control grid cilrcuit of one phasing
comautator valve to the unit body with the vesult that
biag resistance values in both wvalves become egual and
sufficient to facilitate cutting off and opening of the
phasing commutator wvalves by A.Cs audlo osclllatox
voltage fed to the phasing commutator grids.
Simulﬁanequsly, the switceh conanects the non-dlirectlonal
antenna ta the antenna tunk circuit and shunts the loop
cireuit by a resistor R1-138 to make the direction finder
less sensitive Lo some detunings in the loop circuit
vhich cannot be excluded aarjﬂg operation,
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Viﬁ‘ﬁhis"mode of operation the control grids of the
are supplied with a signal Lrom

Dhasing commutator valves
vthage from the audio oacillatoyn,

. the loop input and A.C.
. the latter ensures ‘periodic 180 wﬁhaqe shift of the signal

‘voltage apross the loop amplifier grid every hali=pexiod
of low frequency,
This veltage? amplified by the leop amplifier, is
fed to the entenna tank circuit where it is added to a
non=directional antenna signal, Thus, the resulting
vélﬁageﬁxéﬁrdSS the hilgh-frequency amplifier grid appeaxs
méduiated by auvdio oscillator gommutating frequency. in
“envelope phase ot this amplitude-modulated oscillation at
%hérreceiver Input shifts by 180° depending on the side
the ship:defiects to with relation to the transmitter
‘direction. Modulation depth depends upon an angle of
 f9tation of the ship from the transmitier directlion. The
amplified signal passes the recelver where it 1s detected
and 15 fed to the directlon finder output aﬁplifiar grid,
The trensformer Tpl-l tuned to audio oseillator frequency
‘1s conneeted to the valve plate circuit of this stage,
Iﬁ discrimiﬁates the voltage of local modulatlon
erequOLcy Trom the signal, This voltage is supplisd in
phase to the control valve grids, Magnetic amplificrs
:fare connected into the contwol valve plate circuits,
mhesg ampllflera‘dru the balancc bridge legs in the
dlagonal of which control winding 3-1 of the motor driving
the éearch.cbil is commecteds The control circuit has been
-diSCUSde above. ‘
' Automatic compen%ation of the antenna ef¥ect ia
 ’provided by«capacitive coupling of the compensating wire
o of the two«w1rp non~directional anteana with the ileld
*:c01ls¢ R ‘
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w39 -

Qperation of the Tuning Indicatow Clrcuit

at Signal Recepiion

Direchion flnde" Ls tuned according to the tuning
1uajcatorg The tuning indicator is connected into the
‘cathode circuit of the N1-12 valve, Bias is applied to
‘the‘controj valve grid from the detector load, With the
QWTLCtLOn finder tuned finely, wmaximum voltage is developed
across the load which corresponds to the maximum negative
bias applied to the tuning indicator valve which in 1i%s
turn 1s related to minimum plate current in the right-hand
triode of the JI~12 valve,.

The indicator pointer is at the extreme right=—hand
vosition when the apparatus is off, The mavimum current
position corresponds to the extreme left-hand deflection
of the pointer,

' Thus, rotating the tuning knob until the tuning
indicator pointer deflection is maximal (rightwhand
‘deflection) the position corresponding to the minimwz

current flqwing”in the tuning indicator valve cathode
cireult is found, i.e. exact tuning of the direction
finder to the fransmitter frequency ls achileved,

xThé more the indicatoy pointer deflection to the

rigat is, the ]&r”&& is the signal value,

6, Circuit Ope atjon at Modulated and

e me

Uﬁnodnldued Osclllmtion Reception

o

. The derCtLOﬂ Tinder males it possible to receive
“moauiatbo and unmoduJ&ued 31?H&159 To listen to
vimodulated s:Lga 13 2 switch DAISPHONE-TELEGRAPH ( TIO-TID)
'ﬁd set in avTFJMG?APH THT  position, In this case the
second het@rodyne cathode circuit is grounded and it
‘1otartu‘geaerat1nvu Due to the second heterodyne, the
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frequency of the unmodulated signal is converted In the
detector into audio frequency which ig heard at the out-
put, When THF is switched on, automatle gain control
is made inoperative. To align a beat note the second
heterodyne trimmer shaft is brought out to the dirccticn
finder front panel.,

In "A® mode of operation the second heterodyne does

not operate and only modulated signals are audible,

VI, BRIZF DESCRIPTION OF PARTS AND INDIVIDUAL
UNITS OF DIRECTION IFINDER

The direction finder wesolves itself into parts
enumerated in Secetion IV of this Descrintlion.

1s Recelver-ind=~{onicmeter Unit
The receiver-and-goniometer unlt is made splashe
proof, All cables led to the unit nre recelved through
glands and the control knobs brouzht out to the front
panel are provided with gaskets, The cable lewds are

fanned out in respective casing compartments on speeinl

distribution terminal bloclks, By means of the cable nlug
connectors the casiag is coupled to the chasais, The
chassis includes separate screeued compartments for
wiring different high~Irequency stages of the direction
finder. This 18 found necessary in order te decrease
random couplings between the stages to which the receiver
self~excitatlion and direction Linding errors may be
attributable, Provision of bvoth sections of the variable
capacitor assembly of the loop cireuit with isolatoed
axles gerves the same purpose, The upner nart of the
chassis houscq all the high~frequency clyvenita,
intermediate-Irequency civevwits, transformer unilts,
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variable capaciior assembly; gonlometer valves; gic,
The under side of the chassis houses the wiring and,
in the main, all the blocking eapacitors. ALl controls
are brought out teo the divection finder front panel with
the excepiion of the automaiilc antenna effesct eompen&am
tion trimmer, covpling capacitance switch of th
sompensating wire (arranged in thie antenna compartuent
of the casing), reszulator (scwew-driver operated) of
control cireult sensitivity (located in the casing power
ﬂompar%menﬁ), radio deviation commensation cholkes, which
are located in the loop comvartmont of the casing and
halance regulator (serew-driver operat 1) of the control
sireuit loecated on the left side wal v the chassis,
The direction finder front

1e Two pairs & ne :ark . “”ﬂm“
PHONE and DYNALIIC LOUDSPE \

2, Tumbler switch quwT7

3, Yolume control wmarled VOILUMDE (rPOM Lha;
(R1-308 and RL=3006 ).

4. Adjusting screw RECBIVER GAL (JCUI
far adjusting the recelver g {screWwdriver cperated,
R1m29),

5, Adjusting screw HODULATION DBEPI

580
for adjusting modulatioen f&ctar (serew—drive
Rl '“”2'4- @

Tuning knob,
Band selector switch (Bl=2).
. Tunction switen MM, MAT, YCH (D1 w&)
9, Zero sharpening contwrol marked ZERO
(KOMIEHCATOP PASHLTOCTH) .
10, Koob BRAT HOTSE ('FOH TUENALY .
11, Fnob SEARCH COIL ToTAwToN (BPAITHIE HCKATENNL
{81”6)5
12, Onwoff switeh CRYSDAL { HDAPU) (Bl=4).
13.¥nod COURSE sERLIve { JCTALOLKA RYPCA)
for rotating the movable gonitomoter scale (B1-1).

Declassified in Part - Sanitized Copy Approved for Release 2013/03/18 : CIA-RDP80T00246A064800280001-2



e mtrres o e e

Declassified in Part - Sanitized Copy Approved for Release 2013/03/18 : CIA-RDP80T00246A064800280001-2

14, Terminal GROUND ( BEMTIH) «

15, Knob SHUPTER (3ATBOP) =~ 2 plecose | |

Fig, 10 (ay by € and d) shows a general vicw of
the receiverwand~goniomeier unit,

(a) Front panel View. ‘

(v) Top view in the casing with the 114 openy

{c) Top view with casing removed.

(a) Under side view with the casing rezmov _

The receiver~and—-goniometer unit usea the foilowm

ing valves:

384 6URC | £6X8C

) A48 A ) syt e KR Fin AT mh JITR I W [y Y

Type | BIEC 6K

o o e e e e o

Ouantity 3 5 2 [ 1

- e s e i i e e R S Yo} P S b R M A YA S WS D00 N o A5
o~ oy, I

s st o e et by bt v i et e S 1 s s 54 o et P
ot ot i Aa 40n e #10 mpp At S w0 A8 S0 P S ve e

TLet us analyse the design and princinloiof opRRa~
tion of the basic parts of the 1 raceiver-and-gontonetaer
unit B

{a) Goniometer,

PtV F oGR8 @ é8

The goniometer is a primeipal port of the recelivei-
and=goniometer unit, It consists of two field colls lived
at right angles to each other and of a scarch coil which
rotates inside them, The gonionmeter 1s vpraovided with
movable and fixed scales, Radlo relative bearing 1s read
on the fixed scale and true bearing — on the movable
stale. Gyro=compass angular readings are transmittod o
the movable gonlometer scale employing the sclsyn system
through a step~down reducing gear, To wmatch Eyro-conpass

and movable gonlometer scole readings a lmob COURSE
SETTING 1s provided,

An indicator is mounted on the search coll axle

to read radio bearing and radio relative boaring
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The goniometer is made smallesized and uses a
carbonyl dren core. Its scales are made of plexiglass,
To rotate the search coil a motor is provided, type APE~627.
The goniometer indicator is coupled to one end of the
spiral spring of the mechanieal radi¢ deviation compensate
ory, whereas the compensater rotating disk is secured to
the goniometer axle, (See descripticn of the mechanical
compensator in VI.le), The goniometer scale assembly is
illvminated by means of five lamps, type CM-=36, arranged
circumferentially in five points,

(v) [PK=-627 motoer is a motor rotating the

gss0tvavse
goniometer search coll.

This motor is twoe=phase inductlon motor with a
short~cireuited rotor. Molor engagement with the search
¢oll is made through a step=~down reducting gear.

(c¢) Tuning and band switching system,

208408920 H32eDEBLBDEOREBErIORENBG S

The tuning system consists of a scale assenbly with
& goar and a band switching system in the hilghefrequency
circults combined inm a comnon unit. The tuning scale is
toupled to the rotor axle of the variable capacitor
assembly},A‘cursor is fixed in front of the tuning scale,
The scale and the cursor are covered with a blind having
three observation windows according to the number of
bandsg,The blind is comnected with the axle passing
through the high=freguency circult unit and is fixed to
a speelal dbracket on the recelver chassis, The blind
drive axle is brought out to the fLront panel of the
recelver-and-goniometer unit, Yhen switching from one
band to another the drive axle turns simultaneously the
blind'andvaxle which passes through band swiltching
plates in %he'circuits, thus providing switching on of
én‘y band, - '
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The variable capacitor assembly rotor is rotated by
means of a toothed gear., On rotating the tuning knob
the tuning scale disk and assembly rotor bezin rofatings
The direction finder tuning scale ls divided Into
three bands, The first band (lower) covers fregquencies
of 187,5 Ke/s to 375 Ke/s, This band is calibrated
every 20 Ke/s. The second band (widdle) covers fregquencies
- of 375 Xec/s to 750 Xe/s. This band ls calibrated
every 50 Ke/s. The third band (upper) covers frequencies
of 270 Ke/s to 320 Ke/s calibrated every 5 Ko/s.
Besides, ten index lines are plotted on the scale of !
third band marked by first ten latters of the Yatin
alphabet., Each of these index lines corresponds to a
frequency at which, according to the Intenational Standard,
one of the beacon groups operates. Altogether, there are
ten such begcon groups, The index lines on the scale
torrespond to the following frequencies:
A= 1 = 291.5 Ke/s
= § = 294,5 Ke/s
2975 Ke/s
300.5 Ke/s
303.5 Ke/s
: 306 .5 Ke/s
309.5 Ke/s
312,% Ke/s
315,5 Ke/s
318.5 Ke/s
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Electrical comwpensation of guadrantal radioc devia-
tion and mechanical compensation of residual radlo deviae
tion are provided in the direction finder,

(d) Electric compensatlon of radio deviation,

bcoaao&ca‘oaeqsvrﬂae\baqbsacsltb¥aaxsdella
Three chokes are uged for electric compensation of
quadrantal radic deviation, One choke is connected in
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parallel= witﬁ‘dﬂe of the field coils (according to sign
of radio deviation), the other two are comnected in
series with the search ¢oll to compensats for deluning
~introduced by the first choke, These compensating chokes
ére calibrated in degrees of vradlo deviation compensa—
tion;‘SigﬂAof radio deviation compensated for by the
'chokes}changes with the field ecoll the chokes are
connected to, While connecting them %o the field eoill
couoled wzth ‘the Ecrew@ndwaft loop, radioc deviation of
- slgn is compcnuated for while connecting them %o
tﬁé.field coil coupled with the athwartships loop,
"ryadio deviation of the other sign is,
uuCtIOD VIIT 3 describes how to conuect the
compensatlag caokeg tp dlfferent loop antennas.
" To reducs difaction flndey errors, caused by radio
déviatian} to zero, mechanical compensatlion of residual
radio deviatilon is provided.
(e) Mechanical radio deviation compensator.

. @S0G LEECD P EYDIIRG LAY LIPS HOABEEGEIDIOEE
- The purpose of the mechanical radio deviation

compensaébr 1s to change the gonlometer indicator position
by an“anﬂlé*the:vaYUG of which is equal to residuval (aftex
electric compenuatjon) radio deviatlon for the given
‘direction of the goniometer indicator.

| 7 The mechanical compen$ator (Fi-,11) is a mechanian
coﬁsmsting of a rotating disk with a slide inside, The
‘slide céﬁ‘travel radially on-the guide rollers along the
dluka A rollexr 18 coupled rigldly to the slide; this
ro]ler mCVOa alcng a fpmplaie body positioned on the
3atura] surface iQnLGG the compensator. The template
body shape can be adjusted with 36 screws, A correcs
uﬁidh‘sééle:isjplotfed on‘the disk. The compensator
‘mécganism'fuﬁctions in the following way: rotating
‘ﬁhéfgoﬁiométéx séarcﬁ,coil‘turns the dilsk fixed omn 1t°
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axle, When the ssarehcoil turns through some angle, the
compensator disk and the indicatox, provided the
template shape is round, turn through the same angleos IT
the template 1s not round, the sllde rollex rolling
along the template body willl have simultaneously llnear
nmovements Due to this movement Lthe slide will causs a
spiral spring to rotate the indicatoer through some
additlonal angle. A value and sign of thils additional
angle of rotation will depend upon the teomplate body
shape. Employing 36 serews the ftemplate shape can Dbe
adjusted in such a way that additional change of the
indicator angle will corrvespond to the law of the
resldual radio deviation change for the glven ship. The
adjusting screws are spaced 10° apart against the
divisions corresponding to 0, 10, 20y ete, degrees of
the relative bearing scale. The correction scale from 0%
to £5° 19 graduated on the disk, A corrections while
adjusting the template body shape, 18 read on the
correction scale with the help of the indicator,

{Signs ¥ on the correction scale show the direction
the indieator must zotate in, when the template body
shape 1s being adjusted). To adjust the template body
shape 1% is necessary to plot a residual radio deyvige

tilon curve for the given ship and to checit the radio
deviation compensator against i%.
() The zero sharpening control,

Qééaaaeaaéqv»ognae¢¢4-¢u-ag

The direction finder enploys auvtomatic zero cloane
ing. For this purpose a compensating antenna is
provided in the direction finder assembly which is one
of the wires of the two=wlre non~directional anteuns,
The compensating antenna ia coupled to one of the
- goniameter fileld coil through a coupling capacitor, The
current flowing in the eircuit Fformed by the ecomvensat-
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:jng antenn ap caﬁéeitcr and field coil is opposite to the

current to whleh blurred or displacad minimum is
.attrﬁbut&blag The value of the current applied in this
way ls controlled by adjusting a value of the coupling
papacitor ant by the final tuning of the trimwer Cl=il7.
The compensating antenna has the same dimenslons as
the principal‘qne and is connected to the receiver~and-
gémiometer unit likewise with the help of the lead-in. In
the- antennw compartment of the casing the compensating
anienna is’connected to the contact 3, The compensating
antenna is'coupléd to the automatic mero sharpening
control and trimmer C1-137 through a highefrequency choke
‘connected between contacts 3 - 2 of the terminal strip.
Bither of capacitor CL-138, C11 39, Cl~140; €l-141 can Dbe
connected in %aw@llel with the trimmer by means of a
gwiteh Llw? Theue copacitors are interconnccted with
‘the help of their second ends and are connected to
contact. 15 in the loop compartment of the casing whick
can be connécted to contacts 14, 12, 10 or & by means of
a flexible conduvetor in the same compartment, i.e, to one
the goniometer field coils, (The contact to which the
jumpexr of contact 15 is coupled is determined during
" compensation), |
 With the function svvtoh in C posiftion, in addl-
‘tion to automatic antenna effect compensation, manuval
antenna ﬂffpct‘combensatidn is provided by employing the
~ prlncinal antenna and variometer. During direction finde
lng the principal antenna is disconnected from the
'IGCOLVPT antenna eircuit and 1s connected to the stator
of manual zero Sharnenjng variometer. The wrotor of this
: ariomoter is const ntly connected to the loovp <irecult
‘jin aermes with the goniometer search colle Thus, the
’ucompenuating voltagp, which dis in antiphase with the
9vo3tage, vhich affevts the sharp mxnimumy ig fed into the
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o 48 =

searcth colil, By rotating the varismeter rotory, it is
possible to adjust the mero sharpening so that the minimum
is shaxrp.
(&3 Matching devices.
L4 L ] . B

L] % 2 ¢ ¢ 3 b ae v

The matehing devices serve to campensate for defuning
of the direction finder loop input caused by weduced ioup
feeder length as compared with the length, to which the
apparatus was adjusted,

A matching device i3 a mounting strip with cepacitor
and chokes fixed on it |

Conductors with tips numbered according to the filgures
of the loop compartment wmounting strip contacts of the
rete ixermandmgoinomater unit to which they should be
connected, are soldered to the strip contacts. The tips
are seeured on respective contacts with the help of nutis,
Seven matehing devices numbered Hool, No.2, No,3, Ne.4,
Ho:2y Noeb and Noe7 are included inte the direﬁtion Tinde
set. The matching devlees are included into the shis

get of spave parts, tools and accessories, Matchin g devuam
na

Heool 48 installed in the 1ng by the Manufacturer.
wmatching devices arxe chosen duving WAring acceording
noves given in Sectlon VILi-3 of this nstruction.

(n) Seloyy

The selsyn servas to rotate the movable goniometar
seale in step with the gyro-compass follow-up system, With
the gyro-compass follow-up sysitem turned through 19 the
rotox of the gyro-compass trensmitting seleyn turns
through 360° employing a step-up gear. To rotate the gyvo-
coipass  follow=-up system in synchronigu with the va;%IG
goniometer scale a step-down gear is used with a gear ratlo
1:360, Fig.12 shown the electrical conncetion did”TJm af
the selsynss Cll is a transmit ting sels syn,Clf dis a raceiving
selsyn, The selsyn excitation windings are counccted into

gl Ao I i o o
the 4,0, network, They set up magnetic fluxes fixved in space
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and pulsating in time. These fluxes induce alternating
‘electromotive forces in the three~phaso selsyn stator
windings, the values of the induced voltages depend upon
selsyn rotor positions, When the rotors of the transmitting
and recelving selsyns are in the same positlions, electrow
motive forces induced inm the stator windings will (in the
respective phase windings) be equal in value for the
stators of both the selsyns and opposite in direction,
‘thus the resulting electwomotive forces will be at zcro
in each pair of the coupled phase windings, With the
rotor in this position there is no current in the stator
circuit, If the transmitting selsyn rotor rotates through
some angle with respect to the recelving selsyn rotor,
slectromotive forces different in value wlll appear in the
respectlve phase windings and the wesulting electromotive
fores will not be at mero; therefore, equalilzing current
sstaplishes in the stator cirveult and a torque is developed
which tends to bring the recelving selsyn rotor in the
position identical to that of the transmitting selsyn
rotor, Thus, with the forced shift oif the transmitting
selsyn rotor the receiving selsyn rotor wlll rotate in
step with the first one,

The movable gonlometer scale is rotated by a receiving
selsyn,

\

2. Loop Antenna Unit

The loop antenna unit includes two screened loops
fixed at right angles to each other with diameter elther
1.2 m or 0,6 me The loop anbtenna unit may be installed
either on a special support 1.6 m. in height, or without it.
The support is a duralumin tube 84/76 wm in diameter, The
connéction of the support upper flange with the loop
lower flange is provided with bolts. For mounting on the
deck, the corner plates of the upper support flange have

'
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two holes to recelve guys. To adjust temslon the guys
are provided with turnbuekles, Thc support lower base
terminates in a connector with a gland. When the loop is
installed on the support the connector with the gland
located under the loop lower flange is removed. The loop
winding (1,2 m. in dlameter) has 4 turns; the loop wind~-
ing (0.6 m, in diameter) has 6 turna,

The loop winding is wound on distance pleces insid
the duralumin tubes (30/27 mm in dlameter) which serve as
a sereen, The upper assembly is insulated.

The loop antenna (1.2 m. in diameter) uses a metal
rod arranged in the centre for rigidity. The loop winding
ends are connected to the terminal panel., The winding mige
points are coupled to the chassls through ftwo 0,25 pF
eapacitors, which makes it possible to check insulation
resistance of the loop and Loop cireuit without disconncti-

ing the loop winding mid=polnt,

The external counceition of the loop antenna unit with
the receiver-and=gonlometer unit is mede by a feeder, The
feeder ends are soldered insilde the feeder head to the wiring
conductors running to the terminal panel ( See Pig.24),

For the general view of the loop antenna unit, see
Fige. 13,

S Non=Directional Two=Wire Antenna

The direction Ffinder uses the hwowwire non-directional

" antenna made of an antenna stranded conductor. One of the
wires serves as a »rincipal antenna, the second wire is vsed
for ecompensation. The length of ecach antenna wire 1s 7 m.
for direction finders with Loop antemmas of 1.2 m. in
dlametexr, and for direction finders with loop antennas of
Oe6 my in diameter the longth of each wirc is 3.5 m, Minimal
dlstance between the wires 1s 300 mm,
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The length of taps leading from the
the antenna box 1s Y m.F100 mu,
antenna wires are not necas
the lengith of fhe
the antenna wire leng
‘i';)uif.::—:.'ted
end 3) shows possible
realiration,
Sign ninimam space betw2an
wire , ot be leso than
the non-dlz 18l twoewize
connect e anteanns box. Th atter 1is coupled
reeeivarmaﬁdwgoniometey undt by mecas of an antenna leadsin
using the feeder 3,5 m, in length, If asecesgary, the lengin
connecting the rceceiven- 4uuMgugromo*n“ unl®
rtenna box may be
ength of the neon-direc
in accordanca
L Manuwal,

44 Supply

The supply unit 1s
unite and components positiloned on Lwo
horizentally loeatmd;
casing which is installed on o meunting Frame with

help of dampersv

The principal elements included into
unit are as follows:

1y Valves socesrovsacossnsroaress

2s Transforners ,scosvensrocases

3, Selenium piles for rectifliexs.

4, Capacitors of varlous ﬁypes -

5, TUSES seossomtcntonssessccosan pieces and

other clenments.
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1 1 i Latl: henaath
The two chassis are located norizontally one venoatn

oy o ey e 1

the other. The uppey chassis mounts fronsformers and
myn e L AVIEG

valves, The lower chassis mounts & power trans JovinGy,

5
3 2t o R S P, e Y
selenium rectifiers, capacitors, The wiring of the guppiy

1 ;. JURNROURE; S qe
unit is made of the mounting strips and is coupled by a

distributing frame, which 1s connected to the iwo mounting

strips that serve to fan out the cable ends leading Iron
- I

the control—distribution board.The compartment in which whe

cable is fanned out has a gland to receive this gable.

» " ey o o~ . e
Tor convenlence during repalrs the framc Sefuring vl
chassis and wiring 1s thyown on hinges forward providing

3 3

an access to the wiring,

Tn the .operating position the frame 13 secured Ly LW
sevews and 45 sealed, only the valves being laft't
accessibles

The upper casing 1id covers the entire supply unit
and 48 secured by Four locking screws.

The supply unit casing is made of hard aluminum and
is g riveted-welded box with a steel framc. For rizldiity
the Box walls are provided with ribs,

The supply unit casing 13 fnstalled on tho mounting
framg using four dampers.

The mounting frame is wmade of angle section rollied
stock and designcd fox attachment of the supply unlit to
the bulkhead Pig.l5 (a and h) shows the external view'
of the supply unit (opencd and closed).

9. Converter O[-120

Ao s e ke

The converter O-120 18 a aingle-armature converter
whleh converts ship mainz direct curwent Into singleephase
alternating current of 50 cepss. The D.C, ship maing 4is
applied via the control-distribution board to the motor

t

of the converter, its generator being connected %o the

supply unldt through the same board,
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The converter Ol-120 is shown in Fig. 16 (a) and (b).

6¢ Control=Distributlon Boaxd

ot emn

The control=disiribution beard is an aluminum ? cuﬁ
The front wall of the box 1§ proevided with twe 1ids waich
hermetically elose it; arranged or the insids of the upper
1id are main elements included in the board and their
wiring, Located under the lower 1id are mounting stweips to
which the distridbuting frame is led, The exieimal coennocts
ing cables are fanned out on these mountiug stoips.

The control~dlstributlon board includes:

1, A.Ce volitmetery type DB=46, 400 capesSs with a
meagurement limit 150 V (Vv ),

2, Do,Cs voltmeter, type M~53, with measuremen

300 ¥ (V= ),

3, Switeh VOLTAUE MONICORING ( KOHTPOIE H
(B2~1),

4o Switch A.C. #aINs ( CETE ~~s ) for comnecting %o
the A.C, mains (B )

5, Tumblexr SHIP? L1 110, 220 4.0, 220V
{ BOPICETS mllo% 220 r ¥ o OFF ( BEJI.~BHRI. 3

6 Two fuses « for 5 4 and 2 A ( [p2-1  ana [pe-g,

actively).

The board Yox ls divided with a nartition separating
the upper compariment from the lower one where the connectw
ing cables are fanned out, An access to the viring 1s
provided by throwing the upper 1lid and removing the loviar
oney to receive the cables the hoard compariment is
provided with Ffive glands which ensure hermetic sealing.

The under side of tha control-distribution board is
covered by a bottom with a rubber gausket. The bottom has
3 hole with rubber bLushes to secure the board.

Toxr the top view of the board with the 1id open
see Fig.l7.
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7o Signalling Boards

To control and signalisze switching on and off the
other antennas on board the shilp two signalling boaxds
are provided = one 1s installed in the chart house and
the other in the radlo operator room. Thesc boards
differ in inscriptions$ the board in the radlo operatorts
room beawrs DISCONNECT ANTeiNA ( U3DINPOBATL AHTEHLY 3
whereas the board in the chart house reads ANTENNA
DISCONNECTED { AHTKHHA #A30JMMPOUBAHA ),  The inscripiiona
become visible only when the lamps located beneath thae
detachable board llds are switched on,

The 1lilds of both bVoards are interchangeable becausy
they are attached to the boettom in the same way.

The bottoms of both hoards arve assembled likewisg.
Tumbler switches are arranged on the board lids and
their positions are marked ON and OFF ( BKI., BHXT,).

If the tumblox switch of the board installed in the
chart house ls in OF position a lamp will flash on the
boaxrd mounted in the radic operatorts room and vice
versa, ewitching on the tumblor switch on the board
located in the radlo operatorfs voom and vice versa,
swiltehing on the tumbler switeh on the board located in
the radio operatorts voom flashes the lamp on the board
in the chart house,

For supplying one of the boards is ccnnected to
the shipts mains according to the connection diagran
(8ee Key Diagram of the Direction Findaer shovm in Flg.25
and General Diagram in #z.2). The boards are supplied
with illumination lamps depending on the voltage applied
from the ship¥s maina whilch ave rated fop not more
than 25 W.

For a general view of the boards see Mg. 18(a)
and (b),
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8¢ Dynamic Loudspeakers

- The dynamie loudspeakers included into the APTI-50
.;Vset are made as separate units, one is loeated in the
- chart house and the other 1n the vicinity of the helmsman,
' Power conveyed by the direction finder telephone
channel to the loudspeaker is about 0625 W, The loud-
speaker is provided with the ON-OFF tumbler switch and
volume control knob. The loudspealer is connected with
- the receiver-and-goniometer unit in sueh a way that dboth
~ loudspeakers cannot operate simultaneously, One loud=
speaker can operate only when the other is switched
off, The general view 0¥ the loudspealier iz given in
Figsl9. The loudspeaker connection diagram is glven in

the key diagram,

9s Antenna Box

The antenna box serves for conneecting the two~wlre
antenmna with the antenna (eeder. It has a glanc and two
“partition insulators. To ensure hermetic sealing the 11d

- and each partition insulator use rubber gasketg. Two
-resistors on the mounting stwip and two aeon lamps are
rarranged inside the box, For the generxal view of the
antenna box in the opened and ciosed poslitions sece
Figs 20(a) and 20 (b).

10, Autotransformer 220/127 V

N The autotransiformer 220/127 V serves to sunnly

-~the direction finder from the A.C. wmains 220 V, The

autotransformer is mountad on a bracket that is secured

-~ to a metal plate., It is coverad by a 1id with holes for
cooling, Beneath, there ave two glands, The autotransiormer

- 43 attached to the bullthead.
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, Fige¥21 éhowé ths extemrnal view of the tester Thwl,
Fige 22(a), (b) and (¢) illustratesthe case of tho shipw

board spare parts, tools and accessories.

' ViIW'INSTALLATION OF DIRECTION FINDER ON SHIPBOARD

‘ For the direction finder wiring diagram (general
diagram)"see Figo.2 and for the external connecition
&iaaramg'Fig°33 The direction finder components should
be conuected according to thesg dlagrams,

" 1le Installation of Recelver—ind-

Gonlometer Init

‘ The roceivermandmgonwomobcﬂ mounting frame 1s
ueeured in the horizontal vposition on a pdb]G or on a
FSPQClal bracket wlth screws passing through mounting
openings. The receilver-andwgeniometer unit ia installed
‘on this mounting frame and secured with three locking
5CTeWs 4 Whén installing it weke surc thet the damper
tra?els_freely and secure the regeiver—ond-goniometer
unit on the dampers in such a way, that 1t should not
strike against the chart house walls and other things
during storm,

The grouad terminal located on the Front panel

ohould be comnected with the ship hull,

The rcceiverwungmﬁonloMOLer unit is connected to
1oop antenna unit by means of a Feeder which snters
loap casing compartment through glands and is fanned
An the following way: the feeﬂor 2nds coming from

H athwartshig loop are connected to mouvuting strip
cantacts 1 and 3 The feeder ends coinlng from the forge
andmaft loop are coanccted to contacts 4 and 65 connec~
“‘thPo belng nad@ according to designations provided in
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the loop compartment, The feeder screens are brought
to contacts 2 and %,

The recelver-and=goniometer unit is connected to
the non=directional wire antenna by means of a feesder
via the antenna box. The feeder running from the antenna
box enters ¥he casing antenna compariment through glands
and 1s fanned out In the following way: the feader end
cogupled to the compensating antenna is counnected to
contact 33 the feeder end coupled to the principal
antenna, to contact 4. Connsttion of the recelversandws
gonlometer unit with the control-distribution hoard
should be as shovn in the external connecilon dlagram
(Pig.3)s The cable terminals are secured with nuts,

The feceiverwandmgoniomeﬁer unilt is connected to the
telephone directly and to the dynamie loudspeaker by
means of a special cord whose ends terminate in plugse

Figs 23 illustrates the famning out of cables in
the receiver-and—goniometer unit casing.

To take the receiverxr out of the casing nioceed as
follows:

{a) disconnect the ground busbars

{b) open the locks (unscrew the bolts);

{¢) pull the handles on the iront panal to wemove
the unit out of the casinge

When 1t is required to test the direction Tindey
efficiency with the casing removed, connect the casing

“with the recelver—andwgoniometer unit malking use of
special spare cables provided in the set (in the case
of the shipboard spare parts, tools and accesscries)f

2. Installation of Supply Unlt

nstalled on a wmounting framé,

The supply unit is i
The mounting frame 1g secuwed to the bulkhead or to
a bracket with four screws in the vertical position. The
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supply unit is placed on this mounting frame and secured
with two screws with wing nuts. The supply unit is coupled
to the control-—distribution Toard by means of a cable,
connections should be as shovm in the externa vl tonnect 1on
dlagram (Fige3). The cable terminals arc secured with nuﬁs,

To check the unit wiring proceed as follows:

(a) open the 1id dy removing the locking screws;

(b) remove two scraws securing the unit to the
ing and pull the unit out of the casing.

3, Inst qliatvox of Loop Ante mna UnJ%

4.

The loop antenna unit mey be installed with the
support and wlthout it {depending on the direction finder
set used and the conditions of the unit dinstallation on
board the ship),

The exterior wiring is asseudbled and installed in
the following way:

1. Choose the olace for the loop antenna.

50

24 Ordient the plane of the fore-and-alt loop
that it should codneide exactly with the centre 1i
the ship,

In this case, the mariing STIP:S HEAD ( BOC ) on
the head of the loop assembly must be directed towards
the shipts bow.

ine of

Je Mark and bore holes for attaching the Llower
flange of the loop or ﬁupborts

4, Measure the cable run and cut off twn lengths
of the feeder to suit the length of the cable run with
small reserve,

5+ Bemove the feeder head together with Tive
Jumpers from the lower assombly of the loop antenna and

unsolder the feeder ends fTrom the Jumpoers as shovm in
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Fig.24., The feeder sheaths are interconnected and soldered
to the jumper marked PK%,

6 The feeder head 19 vaseline-seated and secured
in the lower part of the loop by means oi thiree sCrews.
The jumper tags aie bent and secured with contaci screws
of the poreelain panel in the locp head window according
to their designation.

7. The feeder ends running to the recelver—andw
goniometer unit are prelimlnary marked which makes it
possible to determine the contact of the loop terminal
panel to which a feeder conductor is soldered,

8, When the loop 1is mouated on the support the
connector is removed from the loop lower sleeve and a
cable is pulled through the loop support, The loop is
secured on the supnort, the Ffeeder is pulled through the
support glands after which the gland bush is tightened,

9, The loop flange surface is filled (in casc the
loop is mounted on the support the loop and support
flange surfaces are filed) and so 1s the shipts hull
surface near the holes under bolts in oxrder to ensure
reliable contact between the hull and the loop screene
Upon filing the loop is attached to the hull, The
feeder is lald out and secured; the feeder ends are
taken to the chart house and connected to the receiver—
and~-goniometer unit. The feecder is cuk off to sult the
cable run and its ends are fitted wlth tags.

10, The feeder ends running from the forewandeaft
loop are pulled into the loop caslng compartment in the
receiver-and~goniometer unit through the gland C7 while
the ends running from the athwartships loop = through the
gland C6. The tags with the feeder leads are clamped
with the help of the contacts of the mounting strip of
the casing compartment of the loop so that the maxkings
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in the loop compartment should correspond to the sngravrs
ment on the jumper tags running from the feeder herd.

The wiring is made az shown in the external connectlon
diegram (Fig.3) aad in the dlagram on fanning out cable
in the casing {Fig.23),

Note: Vhile laying ocut and securing the feeder care
should be taken to proteet the external fecder
sheath from mecuaniecal damages

4. Installation of Bwo-Wire Anteana and

-t e

Antenna Box

L T

The description of the ftwo-wire antemna is gihven in
Para, VI.3. The direction finder {two-wire antenna ig
erected and secured as idnstructed in the suggested chct1>n
diagzam for the given ship,

The nonw=directional two-wire antenna 1s erected as

L dn Filglid,

The antenna wires are sscured through an insulating
chain on the deck ox a gpecial braciet, The uppexr end is
pulled by means of a frame tltouoh a bloclk with a hool angd
fixed, Then the antenna has to he tightened. Depending on
the length of the antenna, lead in 1,8, on the feeder
length from the antenna box rland to the receiver-—ande
goniometer unit casing, the snteuna length can be alisved.
The antenna lead=-in is considered normal when i+ equals 3.5 .
I this length is reduced below 3.5 w, the rosonance of the
loop amplifier plate circuit oceurs in the operating rangs
which is dmpermissible, It is nossible to inecrsase tho lé&am
in length wp to 5 m, Further inerease of the lead-—in length”
is not permissidle as this brings the resonance of the
cireuit Pormed by the antenna lead-in and zero sharpening
varlometer stator into the operating range, |

Declassified in Part - Sanitized Copy Approved for Release 2013/03/18 : CIA-RDP80T00246A064800280001-2



Declassified in Part - Sanitized Copy Approved for Release 2013/03/18 : CIA-RDP80T00246A064800280001-2

When changing the antenna lead-in length 1% is
required to change the antenna helght respectively (See
the table),

b sy pat

Antenna lead-in Antenna height lw case | Antenna hqight
in casg of a

length of a loony @ 1.2 m, loap, 8 0,6 m,

e

3 me 3¢5 my
4 Me 5 4 ma
5 m [ ’ 4— Ed g ln &

R ] - RSy

A5 the feeder length 1s restricted in some cases
vertical antennas are substituted with inclined oness

When the antenna lg arrvanged in this way its
gffective helght decreases,
to increase somewhat the effective wire leayth using the

Therefore, it iz ewpudient

same wire guys as with the vertical antenna. The data
on antenna extension in relation to the aagle of tilt 1
given in the tables

Angle of tdl% Bxtenslong, fe
#ith the ho= L. aeas ‘ .
rizontal - With the rated With the rated
plane length 7 me Lengtn 365 1w,

1P 2 (O T 1 o P 8 BRI EUAES DTN

The antenna may be desligned as two wlres which can
be spaced not less thon 300 mm AP

The length of each yire siould correspond to the

dimension glven above,
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The antenna must be i1gstalled ag shown 1n Fig.ld
where possible alterations of the non~directional anteuna
realization are givenh.

The antenna box is secured by four screws to the
outer bulkhead wall. Upon boring holes 4t is neceasary
to file the antenna box flanges as well as the bulkhead
in the pléce where the holes have been bored in order %o
ensure reliable contact between the box and the hull,
Having fanned out the fecder, screw the antenna box lid
all the way in to provide hermetic sealings the 1id
serews having been Lirst coated with vaseline., Aftcer the
erection of the antenna the antenna leads must be connected

to the antenna box terminals.

%, Installation of Control-Digtribution EE%EQ

Tha control-distridbution board is scxcwed to the
bulkhead or a special bracket in a vertical position, the
serews being provided with spacers,

Depending on the ship?'s mains voltagey, controle
dietribution board is suphlied in the following way:

(a} ‘When supplied from the D.C, shipfs mains, voltage
is fed to terminals 22 and 23 of the mounting strip on the
control~distribution boourd. Trom terminals 23 and 24
voltage 1s taken to the converter OlU-120, The converter
feeds 4,C, voltage to teruinals 25 and 26 of the board
mounting stxip,

(b) ¥hen supplied from the 1,0, mains 220 Vs
terminals 22 and 23 of the control-distributicn boanrd
mounting strip are comnected to the walus, The autobpanaforne
primary winding (contacts 1 - 2) 1s conusctod to terminals 2
and 24;‘the autotransyormer secondary (nontacts 5 = 6) is
coupled to terminals 25 und 26 of the mounting

[

strip.,

(c) Wnen supplied From the 2~eCe mainy 127 V, tho
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voltage 1s connected to terminols 25 and 26 of tho mounte
ing stxip. .
‘ Cables are used to connect the controledistribution
. board to the veceilver-andegoniometer unit and to the
J+ supply wnit. Wiring is made as shown in the general,
“fﬁ diagram (Figs2) and in the external connection diagran
< (Fige3),

6. Installatlion of Dynamic Loudspeaker

TR e

o The loudspeakers ave mounted on the bulkhead or &
a_ﬁ” bracket attached to the bulkhead one being installed in
iifréﬁha charf house and the other in the wheel-=house, Conalee
o tion of the loudspeaker with the recelver-andwgoniometer
- it and interconnection of the loudspeakers is glven in

t":f;t.‘ae external connectlon diagram,

7. Installation of Converter Q=120

“ The converter QI~120 is screwed %o the floor
‘fithrough the mounting holes in the converter bottome The

7 converter Of~120 is connected to the control-distribution
~mboard with the cable as shown in the external conopection

 }‘diagram@ The cable terminals are securced with nuts,

8, Installation of iutotvansformer,220/127 ¥

| The autotransormer, 220/127 V, 18 mounted on the
f.bulkhead or secured to the bracket fixed on the bulkhead
- with four serews, A cable is used to connect the
- autotransformer to the control-distribution board,

VIIT, TESTING AND ADJUSTING DIRECTION FINDER AFTER
ITS INSTALLATION OF BOARD THE SHIP

S After shipboard installation of the direction findey
4t ds necessary to test its gerviceability and to adjust
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~ 64 =~

zero sharpening and compensating for radio deviation,

1, Testing the Loop .intenna and Exterior Wirins
- T O et b

for Proper Insulation and Hermetle Sealing

- Amne st

(a) Test the loop and antenna feeders as well as
the loop antenna unit for proper insulation using a
megohm~meter with theé teést voltage of 500 V.

(b) To test the 1dop antenna unit and loop feeder
for proper insulation disconnect the feeder terminals Trom
mounting stwrip contacts 1,3;4 and 6 (in the loop ¢omparte
ment of the recceilver~and~goniometer unit casing} and cone~
nect the megohm~meter contaclts between the foeder terminea,
and the rsceiver-and-gonlometer unii body. Insulation
resistance between any terminals and the body must be not
less than 50 megohms.

(¢) To test the antennn feeder insulation unscrew
the antenna box lid and remove the neon lamps; in the

antenna compartment of the recelver-and-goniometcr unit

oy

casing disconneet the feeder terminals From contacts 3
and 4 and connect the megohnm-meter contacts between the
© . 2 . I . .

feeder texminals and the hull., Resistance between any
feeder terminal and the hull should be not less than
800 kilohms,

{] i1 o -y g e o] A
2. Testing the Dilgct¢on Finder Servieeability

v
s p

(a) ?Yzfg%ing 2? direction finder
R it
. W@en‘supplied from the D,.C, ship?s mains, set the
awitch HﬁINS?:A,C, ( CETH #~ Y on the contirol=distribution
board to OFE ( BHKI, ) position, Set the switeh VOLPLGR
ﬂONITORING { KOHTPOIR HAHPHEEHMH) In the positio; SﬁTP’S
MAINS, Del. { BOPI~(RTE = Jo ATtor that one&ate the o
tumbler switeh SHIPIS MLINS D0y 110} QQO;NiaC@ 226 v

»
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( BOPT~CETE = 110, 2203 ~w 220 7). When the D.C.
voltemeter reads necessary mains voltape, set the switeh
VOLTAGE MORTTORING to MAINS, S&Cﬁ OhmlaO vosition. Dep:
ing on the A.,C. voltage spplied (readings are taken with
the 4.0, volimeter) tumn the switel H.Ce MAING to the
raspective position,

(1) When supplied from the ..C, mains, 220 V,
the switeh VOLTAGE WMONTTORING on the control-disgtri
board to MAINS, A.C, Q=150  position, whercas
swlteh 4.0, MAING fo OFF position. Thewn, operate
tumbler switeh SLIPYS MATHS, D.Cs 110, 2203 1,0, 220
and according to the L.C, voltage applied, using the A4,C,
voltmeter, set the switeh 1.0y MAINS in the respesiive
pesltion,

{2) When supplied from the A@CQ ing, 127 ¥, put
th: switoh VOLTAGD MONITORING on the tr I-distribus
tion board to MAINS, 1.Cep Ol120  position, the
switeh 4.0, MAINS Yo OFF position. Depending on the Aol
voltage spplied (riyadings being telen with the A.C,
volimeter), set the switeh L.C, HAINS %o the vespeelive
pesition, The positlon of the tumbler switeh SHIPES
LiIS DeCe 110, 220, M.Ce 220 V ds arbitrary, 1 = 2
pinutes after the direction finder has been tehed

wl
nd the valves heated, check vo7L¢{o values taking
readinda with the help af the instruments arranged on
the econtrol-distribution board. For this purpose set the
switch VOLTLGE MONITORING to the following positions

subseguuntly:
Le SHID®3 MAINS D.C,
MATNS 4,0 Ol-120.
PLATE, 210 V.
PLARE, 110 V.
RETARDATION 4
400 capaSe
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alv

(St,ﬁ the funetlon awitch Bi=3 in the recelver-ande
gonlometer unit in AK DOulﬁL0ﬁ>o _ | '
) Tn the first position oqIP MLINS DOy the DG4 voltw
meter on the board should indicate the D.C. wains voltaga,
Vith the 1.0, waing voltage applied the inastrumants
shouvld remalin inoperatlve, |

To the sacond position HATS, G I=-120  the A0,
voltmeter should indicate the ship?s 1.Ce mainsg voltage or
1,0, voltage, 127 V, applicd From i mverter Q=120
or autotrangformer, In the thlwd
( ABOZH. 210m) the Dl volﬁ@mter should
yoltage from 230 to 190 Vi in the fovrth pes
100 ¥ { AHOMH. 100B) from 110 to 90 Ve In the
tion RETLRDATION (TOPM.)  the DsC. voltmeter
indicate D.C, voltage Lrom 20 to 10 Ve In the sixth posi~
ticn 400 ¢.poeSe the A.Cs voltmeter should indd teate 90V
(fluetuations of the dnstrument poloter are }
within 13% to 65 V),

If measured voltages correspond to the vaiues glven

above the apparatus is consildered fto be switched on
correctly, '

Note: The possible exror of the instrumont IB~48
(uhe LoCs volimeter) is o, per cent at the temperature

20%35% , wath temperature changes from 509 o 4509
the'accuracy falls by 1 per cent of the maximum scale
value for each 10° af temperature changos

The possible arror of thoe Mw&j instrumont (the DsCe
voltmeter) is +4 ver cent at the temperature of +20°6%5°C,

A% amblent temperature fluctuatlons from m4OOC to
the instrument accuracy decrcasses by 2 per cent of the
maximum scale value for each 10° of temperature changle

(b) Tuning direction Tiuder

oaiﬁgﬁﬁﬂ‘sﬂbaceﬁttad’aoln
To tune the direction finder proceed as follows!
“le Set the band selecctor switeh in such a position
that the transmitter frequency is within this band.
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2, Turn the funection switch in *J % pesition.
3. Operate the tuning knob to set the required
frequency by bringing the corresponding index . line of
the twning scale in line with the cursoxr I%ng arranged
in front of the scale.
§, By rvotating the turning imod within
a3 obtain maxinum deflectlion of the tuning
re (In this casse the highest tuning accuraty 1s
hieved when the maximum deflection of the tuning indica-
tor pointer occurs in the wmilddle of the scale. Uo
achieve this oncrate the laob VOLUIT (UPOMHOCTE).
Make sure the divection finder is tuned corvectly
radio station by listening to its call
receotion of unmodulated oscillation put

-

the fumbler switen THE~TID in THAD position,

Note: It 13 not advisable to operate at freoquenciles

o 2 - - - - o o e 1
oFf 260 Ke/s, 390 Ke/s, 520 Ke/s and 650 Ke/3
with the tumbler switeh in TIT'  position,

(¢) Testing tolegraph operation

s oas L piaecs B LeHBETDEEPTEO
Put tne tumbler awiteh TAGTIL  4n TAI position
during "I  or #CH mode of operation (in "i¥ mode of
speration the second heterodyne does not operate): In this
case beat note should be heard in the telephones which
chenges as the knoh BELT NoTw ( TOH DUSHIAN g turned to

11
the Tight or left Lo atiain the fregueancy of 2,000 csDy5e

- &

Having been suwe that the direction finder 1s
proceed o

&

seyviceable in ® ji¥ mode of operation,

(4) Testing operation in ¥i¥ and “"C¥ modes of
saﬁ»aﬁaeea.anooouoasﬁtm&)naecaecﬁ&\tn«nteoof

operation.

ERCEEE R RN

o,

Without disturbing the tuning, turn the fune tion
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A% position. The gonlometer indicatoxr should

"jéwi%CA11ﬁ
Turning further the

f;re&d the . ﬁrenamitter bearings
"1func%ion swifeh in "CY position and operating the lmob
of the JLRO SHARPENING CONTROL, make sure that the
manual mero sharpening contraol is operatlive. If the

Zero shavneniap contrql 18 effective the socund during
the rotation of this control should rise and fall (in
this case the manual yolume control should be adjusted
~ to obtain the sound level convenient Tor the operation),
- Then, manipulate the SEARCH COIL ROVATION ( BPANEHUE

HCKATENA } knob (Bi=-5) to deflect the goniometer
~indicator to the right and left from zero receptiong
in both cases the sound must rise as the indicator
- movesg away from the bearing.

' (e) Testing the directicon finder operation with the

- ., PRBINOE0G 0B 0OB Y06 e60perd00B SR anas b0l Ny
cerystal on,

AL A )

- 'Wi%h‘the function switeh in iw position, put the
ISWitch CRYSTALL d1n ON position and tune using fthe tuning
,gnobg The goniometer indicator should indicate the samne
fbearing:as without the crystal,

(+> Tc%ting the ronlometer Indicator setting

.OGQQGGGQ&GHHQItQQQIrbo&e&ot'&eulﬂ»o09&.&9

Haang &uﬁOfﬁwiﬂed that the direction finder is
Lulﬁa h@fVlceaole in all modes of operation, check the
;gopzometer leLC&tOr for proper setting, For this purpose
QthtMLITCUIt terminals l-and 3 in the casing compart-
mnnt ‘and *hen take bearmn from some radio astation,
i In tnis case tho rmdio relative bea ring obiained
, has o bo about 0% ‘oz 180! on th
,If the raaao reiauvvb beurlig wjlj ;iLi:T5iz;;n§§le*§:éZ)°
frc ‘ ¢

,it is n@cessary to rcmove ‘the alas cover, to unscrew
) :the xadicator lid “to loo%o the nut, and to set the indie
[a] A
.;ﬁoa+or in o or 180 position' then to 5crew up the nut

otk Lo
il Ty

W yith
barlngs
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and 11d and to fix ti:: glass cover. Atter that unshort
the loop antenns d

(g) Testing the loop antennas for correct connec-
L4

& & 60%#0\:&;“-:90 b e s b o he b O €SO EEFEOE a0 EDDG

tien %0 go 1% meter,

9&03&&04:—1‘ oo 20

Bven belng completely sure that the connections
during the direction finder inoib -ion have been made
as instrueted, it ls necessary to ) ne dlreckion
findey fox proper ope.r?a,tz.an‘> For this purpose take bsar-
“ings from two or three radio stations whose wrelative
bearings are imown, For conveniencets sake chooss giatilons
located either to port or starboard. SUpposs that the

0
] I R s no
padio relative beariag for radlo statlon Neo.l equals @b

and that for vadio stotlion ﬁﬁ@296506 Henco, when tak-
ing bearipgs from radlo statlons Nas1 and Ne,2 in turng
radio relative bearings obialned must increase clockwlso.
Tf radic relatlive bearings obtained for stations Mo.l
snd No.2 do not vary, i.e. the relative bearing for
both stations is the same, 1L means that the ends Jrom
both loop antennas ars connected to each goniomeier field
colle To vliminate this defec* interchange the feeder end
PI~L with the erd PII-L, JI after that radie relative .
bearings obtained do not differ, 1t 1is necessaxy t0 revurn
the end of the second loop antennsd PII=]l in its formex
place and to inferchange the end of the first loop
antenna PI=l with the other end of the second loop antenna
PTI=2 and to take test bearings once merc. Nowg, radio
relative bearings obtained for radio stations No,il and
T2 should differ. In case radio relative bearings
change not clockwise but counter-clockwise it is necessary
to interchange either the and Pleel with the end PI-2, or

the aend PII-1 with the end PII=2
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, Tneoe readjustments completed, radio relative
bearingog when | taking bearings from radio stations 1
cand 2-in. turn, should change clockwises :

It should be nﬂtedg that 1f the pointer does not
deflect, when one of the field coll ends 1s clesed; it
‘means that this end is shorted to the body. It is
necessary to rvemove the short-circult,

(h) Testing sense determination

SbesecscsRsicviosionnasany s

Tge next step to be taken is to cheek the sense
determlnatlou@ It is checked by taking bearings from
fhﬁ radio $tation§ whose approximate direction is already
k‘nowne If the sense dotcrmxaation iz wrong (shifted
by 180 O} it is neeesua“v to Lnterchange all the four
ends from the laop, i .0, to interchange PI=l with PIw?
and FITm? with PLIM¢ or to turn the goniometexr indicator

,fYLQ?Gth 180° using the method referred to in Seetion VIIIf.
These oPQrahﬁo,u completed, the direction finding
ahauld be correct,

-~ D A&justmént of Direction Finder

R ﬁav;ng chmeked bhv dlvectxon finder for correct
f:iﬂﬂﬁ?llatLOH it is requlred to au just the direction

g Pinderp jaea to mdtch the length of the loop frmeder ang
.to a,d;qust modul ation depth,

.(a)iibiching looy “Peodor length

X ennamanech-eaanaovﬁnabauaﬁ
N 1_The longth of the loop feeder to which the Alvecw
fﬁipn finder has- been adJuutnd, is shown on the name plate
j?v_thezloop compaviment of the cas ing, |
PR Dependvng on’ tne Lﬁd.a, direction finders are
._jdnlivered ddeuted to the 1ullowtnu lengths of the 1o
j;fender. 16 mg (luuez ﬁ,m 16 m)5 26 1m, (iude 16 « ?gg
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for 30 me (dndex 26 -~ 30 m), If quring the directien
;finder installation on shipboard the loop feeder
lengﬁh sccurs £o bs reduced as compared with that to
which the glven apparatus has been adjusted, it is

,‘néceésary;tc‘match the direction finder with the present
iength‘of'the”feeﬁera.For this purposs it is required {lo
‘remové~matching device No.l dnastalled by the Manufagiturer
in the loop compartment of the receiverwandegonicmeter

" unit and to dnsert in its place one of the matching
devices in acédrdance with the table below,

(11"’13 )ma

s

‘ Permissxb3a deflsction of the real feeder length
ijirom the adjusted 1pngth should not execeed =1 m.
o ‘The increase of the real feeder length as compared
.with that, to which the apparatus has been adjusted, ean
;not be. readily campenmeed for by veplacing matching
‘3fdev1ces and therefore, use of feoders, having length
S above rated is not allowedy
g Uae of : feeders horter than 3 m, for index 4-16,
i??shmrt@r thun 13 m,. ior 1ndey 1o~¢6? and ohorter than
; "fot indem ?6%30 is. ﬂOt ‘allowed,
When the mauchlng devwce does not corre5pond to -
'iodp f@eder 3ength,>,ural and: automablc bearings
ot ooinciﬂe, It 13 OOo@TVOd durlng operation over

in Part - Sanitized Copy Approved for Release 2013/03/18 : CIA-RDP80T00246A064800280001-2
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'fhe ééécnd‘band at frequenciea 650 « 750 Ke/s,
(b] \djustment of modulation depth

P e usbobatesdapdedss e ens o

Prjor to adjustment of modulation depth 1t 1is
required to check the bias voltage across the valve
grids of the control cirecult (Rl-74 screw-driver operated
control), The s¢rew-driver operated control ls lcocated
in the power unit compartment of the casing, Bias valua
'meaéu%ea by the tester TP-I between thé middle torminal
of the reéulatar and the body should be within 14"15 Ve

| ‘Modulation depth 1s adjusted In the following way:
15 Put the funcilon switeh in "A® mode of oper&%ionn
; 'fék Tune to a sufflciently powerful station in the
beacon band, To do this procecd as follows:
(a) Turn the knob VOLUME about 90° %o the Left from
~the maximum velume position,
_ | (b) Tune to such a station that the tuning indicafor
-pointer should deflect over the full scale.
- 3+ Use the modulation depth regulator to obtain the
follawzngz
; (2) The gonlometer pointer oscillations should not
oxceed £1,59,
(b)) The difference between the bearing positions
wahen the bearing pointer approaches th1° position from
different sides should not exceed 20,3°
- For this purpuse the dizrection Llndor is adjusted
- Lo operate iR 0¥ mode of operation, the goniometer poiuter
deflec%s from the boaring position and the direction finder
. ig adgusted again for “AM mode of operation,
- It should be noted that the maximum output wvoltage
 -in ner mode of operation. appeares to be of the same
V:.v‘ovder as in “ﬂ ! mode oE oporatuonﬁ
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. T3 e

gg&gi The modmlatian depth control is in the lower
right=hand ¢orner “of the direction finder front panel and
iag govered by"a’turnablé‘name plate,‘Urder the same nang
plate there is a  screw-drlver opera sted control of the
racelver. sénsitivltj marked RECEIVER C;£N¢ These controls
are arranged as shown on the name pl&b @§ The control

CbIV?R GuiN 19 mouritsd by the Manufacturer and it 18
nat recomman&ea to re a&guct this control during the

directIOﬂ flnder ins tallation on board the ship,

(c) %umomatﬁc zero sharpening and radio deviatlon

dt&wh&wﬁ#nﬂﬂﬁu!ecknéaeeuenuoetauwtkoai‘aﬁutﬁ@

qompeLsauion in the dirvection finder,

R R R

Pricr to the calibration of the divection finder
iﬁ\is-required to chack the zero sharpening and radio
deviation compensation centrols for proper operation.
, Antenna effect (zero cleaning) is automatically
eompensated for on shipboard at frequencips of about 300 Ke/s
with the tfansmitter& abeam and with the deviation chokes
Bwitched ang-

- The, zero sharpenlag control is checked in the
-fﬂllowing way

Lo ‘Remave Lhe casing lid.

2 Put the jumpers in the loop compartment in OFF
positmona Tex minqls 16, 17 and 19, 20, 21 close and the
cempensatioﬁ chokes are switched offe
| 3. Shori~01rcu1u Lorwlnal 5 of the antenna compartment
-to the cn3051s, , -

&y In “C“vmode of operation set the goniometer
indicator 1n the minjmun Volumg posltion,

PLt the zeT0. Shifp“ﬂint control (Bl~7) in poqim
tian 29

B Wh*) switching %he uecond end of the jumpex
from. terminal 15 o Lermmﬂala 8, 10, 12 and 14 be surse.
ﬁhai &n output signa? changes wmth the jumper in dif iereni
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e 74 L

7, In one of the jumper posltions make sure an

"

output signal changes with the zero sharpening tcontrol
(B1~7) set to different positions. By rotating the scveve
driver cperated trimmer CI~137 with the =mero uumfp&nlng
control in position 1 make sure that 1t operates properlys

8, Unshort terminal 9 of the antenna,

The radioc deviatilon compensation elements are
checked in the following way:

1. Put the jumpers Hl=1.01=-2 and Ui-3 1o the

S

loop compartment in ON position, Terminals L 3 snd 20

22 close and the compensation cholkes are swii h@d oY

2¢ Tune to the radio station; whose radio yelstiv
bearing approximates a gquadrant at the frequency of
about 300 Ke¢/s and merk this radio relative bearing,

3, Rotating the compensation chokes with the
of a serew-driver make sure the indicator pointer
deflects.

. Hawving checked the compensation chokes for Servie

)

aeahility put the jumpers to OFF position,
9. Adjust the mechanical compeusator to read
corrections To achieve this proceed ss follows:
(a) Rotate the disc (by the knob SEARCH COIL ROT..~
TION dn "C" position of the Ffunciien switch) and set
zero division of the correction scale against zero of
the fixed scale, Holding the goniometer indicator by hand
remove the 1id from it, wnscrew the nut and remove the
clamp keeping the indicator in a zero position, When remove
ing the elamp the gonilometer indicator should be 1° « 2°
o the leoft { « aign) fron f the correcti o
If 1t 18 not S0y sii)the éonizz zfrife Coaton ot Stal?;
ndicator at 17 - 2
division from correction scals mero (by rotating the
adjusting screw, which corresponds to fixed scale zero
and thereabouts), A
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(b) Make the same adjustments forx 10°%, 20°, 30°,
et&e.to $Qé that the adjustment is correet, I1f, while
reotating the disk, the gonlometer indicator will be fox
811 36 points 1° = 2% to the left from correction scale
zerv it means that the adjustment is made corvectly.

{e)-&fter these adjustments put the elamp on the
goniometer indicator so that its index line should
coincide with correction scale zero, secure it with a
nut and screw up the indicator lid,
| -6, Cover the gonLomﬂzer window with the glass cover
and put back fhe 1id of the compartmewc where the cable
1s fanned out@

it ghould be noted that the radio devistion
compensation chokes are usually connected to the fores
and~aft loeop PI and compensate for the negative radioc
deviatlion error, the wires with tips being connected to
termin&lé'llg 12, 13, 14 and the jumpers with tips clos~
ing terminals 7, 8, and 9, 10,

Pirst adjust mere sharpening, proceeding as follows:

1; Tune to a well audlbdle radioc station operating
at the frequnncy of about 300 Xe/s (in the buauon band) s

2, Assume the radio relative bearing of 90° ox 270%,

3 Put the function switeh in M"CW positione

4 Find the aural bearing by using the manual zero

narvening controls

5¢ ‘Remove the 114 from the casinge.

"6 SﬂorthJrcumt teranal 5 of the antenna in the
ca51ng. . ‘

e Pat tne zero sharpeang vwitch (B1L~7) in posiw
tion . 2§ : ' |

84 By channing the Jumper of the compensatlng wire
from. termlnal 15 te termtndlu 8, 10, 12 or 14 find a
Dosition, in WhLCh the voEtage in the telephones
adecreaaes"when uhe jump@r is connected,
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9, Select such a position of the zero sharpeéning
switch, in which the volume 1n the telephones 1s at
minimum, Final tuning is performed by the trimmer CI-1i37,

10. Secure the jumper with the help of & nut.
. Unshort terminal % of the antenna.

2, Cover the casling with the lid.

After zero sharpening adjustments
deviation using one of the methods
function switeh in AW position), !
value of radio deviation plot a curve of
tion in relation to & radlo rslative bearang, and
vailue and signs of radio deviation coef

To compensate for recelved radio
ag followss

1, Move the gonilomeler indicator in accordancs
the calculated value of the radlo deviation coefficient
by the method described in Section (VIII, £),

.25 Open the 1id in the casing and put the jumpers
Iil=1y =2 and [1~3 in ON

3« Compensate foxr ¢
employing the electrical compensation chokes, for which
purposa:

(a) If the quadrantal radio deviation coefficient
& negative connect the leads from thes terminal hlo
where the compensation choke onds are fanned out (in the

ck
casing) in the following way:

terminal 16 with terminal

terminal 17 wilth terminal 12;

Terminal 19 with terminal 13;

terminal 20 with terminal 14,

Put Jumpers between terminals 7 = 8 and 9 « 10 of
the terminal block for the loon ends,

In this case the radio deviation compensation

cholces will be connected to the fore—and-aft loop
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If ths gquadrantal radlo deviation coefficlent is
negative the leads from the terminal block for the
chokes should be rhanged: from terminal 1l o terminal 7,
srom terminal 12 to texmimal 8; from terminal 13 to
terminal 9, from terminal 24 to terminal 10p; the jumper
fpom terminals 7 - 8 to terminals 1l = 12; the jumper
fpom terminals 9 -~ 10 to terminals 13 « l4d.

Tn this case the radlo devietion compeasation
cholkes will be connected to the athwartships loope.

(b) Release the lecking screws of the radio devia-
tion compensation chokes.

(e¢) Rotate the adjusting screws of the chokes with
the help of a screw-driver to set the cursow of all
the chokes against a figure corresponding t¢ the value
of # I coefficient of radlo deviation being compensated
fors

4, Repeat procedures for compensation of radic
deviation once more and having calculated correctlons
for radio deviation plot a cuxve of residual radlo
deviation, Maximum velue of residual radio deviation
should not exceed t.59,

5, Having opened the gondlometer glass cover, Temove
the clamp from the indicator and adjust the mechanlcal

compensator by means of the adjusting screws consulting
the plotted curve of residual radio deviation, Vhile
adjusting the mechanical compensator the following
should be borne in mind:

(a) 1t 1s not allowable to turn an adjusting screw
more than through 59 . 3% of a revolution of the gonio-
meter indieator. LFf this rule is not observed the template
may be damaged as turning any of the adjusting screws
by & value higher than required for the indicator revolu=
tion through 20 - Beg bends the template spring
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oxcoessively and may break 1t and damage the clamps of

the nelghbouring ScTews. Therefore compensator adjuste
ment should be made not at once but in several btmpsﬁ-
For this purpose the residual radio deviatilon cury
must be replaced by a series of curves approaching the
principal one. Perform consceutive compensator adjuste
ments consulting these curvess
(b) At the first adjustment step the following
oequbnce of djustlng screw rota tion should be ohsexrved:
3:"0 - lo ‘ 340 s QOO? 3_}@0 - 30 s 320 w 40 3 etes
When the compensation is carried put in this way the
template body will approach the centre ln one seetion
and move away from the centre in the otuer, as nositive
correction for radlo deviation is introduced in one
section and negative in the other, Suggested sequence
of adjustments protects the template body from cxces ssive
mechanical tension, \ ,
Teking into account all mentioned above attempt
to adjust the compensator observing the following
procedure:

(a) Apply corrections according to the residual
radioc deviation curve. To do this sct correction scole
sero division against 350° on the fixed scale and by
rotatln* the adjusting screw corresponding to 3JO sct
the gonlometer indicator accordlng to the correction
scale to an angle corresponding in value and sign to
the radio deviation plotted in the direction of 350°
o the curve. By the same method determine corrections
for ail 36kadjusting‘screws'keeping the sequence gilven
above: 350° « 10, 340° - 20°, ete, and setting the
correction scale zero divislon in turn against all the

-~ divisions with figures on the Tixed scale,

-(b)rCheck mechanical compensator for proper adjust-
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ment. Foxr this pnrpﬁaé set the compensator disk
subsequently at the divisions OQ, 109, 20°%; ote, and
ghesk to see the gonlometer indicator readings
correspond to the radio deviation curve. If necessaxry,
perform readjustments simuliancously,
{c¢) Having ascertained that adjustment is performed
correctly c¢lose the goniometler window with the glass
"ecover and place the clamp removed fyrom the indlcatorx
1n special c¢lips located on the inside of the casing 1lid,

(d) Setting the goniometer movable scales
O 6 e ¥ L P LoD B EOSES T LS SST e ERTLOEH LSRN IR
After radlo deviation has been compensated Lo one
nust mateh a gonlometer movable scale position with ship
zyro=compsss readings. For this purpose it is necessary
to unscrew the cap, to release the knob COURSE SETTING
by turning it counter~clockwise and then, rotating tha
movable scale by the knob, to set against zero of the
goniometer fixed secale that degree on the movable scale

whieh corresponds to a shilp gyro=compass readings
Having matched in such a vay, secure the knob COURSE
SEOTING by pressing 1t to the direction Tindew front
wall and by turning it clockwise as far as i1t will
go.and then screw up the cap.

¢ ‘x

:
i
:
§
;
I3
%

IX, APPRENDIX

R BRI RN

1, Ingotrvetions on Testing the Direction

Mndey Valve Characteristici

The test of the dirvectlon finder valve characteristics
is performed by the tester el when the complete direcw—
tion finder set ls used,

DR T A R S RS S SRR

SRR T

PR
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Prior to. tzstilﬂ the'récéiveWandmgoniomeher unit
the casing and 1s gonnected to the tester

s rem&vad from
| cables, supplied with the set of

,fbv meano of canpectiug
‘i‘.upare partsp tools and accessories. The volume control ig

lfset at- maximum, and the function switch, to position v,
Prlor to taking measurcmentg a]low 2 ~ 5 ninvies
“fto elapse after the direction. finder has been switched on,
'th tlme b9¢ng necessary for the walves to warm up. To
- monxtor Suppla voltage, instruments arranged on the controle
‘;ﬂdlstribution board are used. Base connection of the
\ ¢alves9 empIOyed in the direction findexr, ls given in

"iTable 1

Te”tino valve characteristics is performed by means
?01 the tesier -l according to the following rules:

R dpater voltage (4eC, ) is measured between the
“"valvo heater ans according to Table Nosls

! 24 Plate voltage (DG) is measured between the plate
fpinu and receiver body.

3 ucreen grid vcitace (D:Cs) is measured between
J:the éereen ﬂrid pins and receiver body.,

fThere id AeC, voltage across the control valve

”7fyseveen grids)@

‘4, Bias (D'  is me{sured between the cathods piln

rmiand V@CGiVuT bodye ﬂ

) In the controllvalvébﬁ GIGC  bias is checked
ubetween valve pin 5 and the receiver body,

SRERIN Rated charactori tlcg for valves are given in

‘;,Iable,No,Ze ) ‘
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w 82 -

Table No,2

Gk trad 1 AT g e gy

4
Y

¥

. Characteristics of Receiver-ind~Goniomater Uni

VYalves in "A" Hode of Opexation

Heater (Plate Screen Cathede
{voltage, | voltage, jgrid sy [voltags,
voltage, v

- o B B Gmalaale TR

4 ‘ 6

'”Dixectionu‘
- finder output
camplifier

Control plate
detector 1 -

©and II

Audio oscillate
or . o

‘Phasing
commutator I
Cend 1T

- Loop amplifier

‘Highmfrequency
‘amplifier

‘Mixqrv,3n , J
18t heterodyne

ist dnterme-

| 15idiaté‘,”f
.. frequency
- amplifier
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T s

1

e S

2nd intermediate
frequency
amplifier .

TSRS AL Y oty

:Detectorx
Low=frequency
amplifiex
Tglegﬁoge QU
put émﬁlifier
2nd heterodyne -
(mode of operas
tion "My ] 63

oo AR 2T

Tuning indlicator
amplifier | 63 ; +14

Note: Valve characteristics are taken with the gain

P e

T
- control -knob, modulation depth control (screw=driver
opéraﬁad) and receilver gain knob (serews~driver operated ),

set at maximume

Characteristics of Power Unit Valves

- e s B PSR
Heatex Plate sereen Catihode
yoltage,| voltage, |grid voltage,

“ -V valtage, v

v

2 3 4

Driver V"' ,5;3
Motor supply
genexator | :
(Lend II) | 6.0
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3 Troubly Chart

Trouble

Posslble cause

3

¥ith the.

. R
The direction
- finder 18
switched on
~ but no '
voltages on'
‘{he contxole
- ddstribu-
“tion board.

e nra

we e WS A Gy e e ee e

(1) Contact Fault
in the supply

‘ circults.

(2) The fuse in

the board is

blown out.

function switch in ¥ 7% )

A

Check cilreult
continuity
in the board.

Replace the
fuse.

“In the presénce
~of voltages:
on the
controle
sdistribuﬁion
"board the
S girection

—

No contact in
the supply
plug of the
recelver-and-
goniometer
unite

One or several
valves are

finder does
" “not operate
irrespective
~ of a band
switched on;

faulty .

No contact in
the telephone
and loud- .
speaker plugs.

Tighten up the
locks on the
recelver—ands=
gonlometer
unit.

Replace fauvlty
valve,

Repalr the plugs.

ars b o

A snn s

| e airection
|, findex does

4(1) ¥o contact in

the band

?ﬁ;notfpbéraﬁdh

SR

 seloctoxr plate

Replace the
clrcult.
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3

d

- of any circuits, ‘

- 0/¢ in coll of Replace the
one of the coil,

clreults,

Ng,tbnq'modulaw 0/c., in wire Restore the
‘;htidn;ﬂnfgﬁg I - running to the eonnection,
f;iupgsiﬁionwf e tumbler - replace the
s ' W THe-TIT's  faulty valva,
the second Change the
heterodyne trimmer C1l~98,
valve is ' replace the
faulty: ‘ tumbler,
failure of the
. tumbler or
trimmer C1l-98,
) B Sm—— T ——
ﬁ”ThQ;tuning}]‘ ‘ 1) Valve BH8-C Replace the
Aeodndieator o f (N1-12) is favlty valve.
;aQQinfGr o faulty, Replace the
o deflects with The tuning tuning indi~
'di?f§0u1tya‘f s"‘indicator is cator.
K R fauliy .,
'Pﬁgxisﬁnﬁiti?iﬁy (1) Bmission loss Replace old
-}QfﬁthégreceivexA of one or | valves,

aa?ﬁfrqueﬁgy B Severai‘receiver
‘watehing, | - valves,
‘Chonge in Replace the
’gqapacitance of capacitor,
’ibqﬁéfof several |
’;éapaéiﬁors_bf |
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= 80 o=

high, intermediate
or low frequency
stages,

The antenna is Connect the
‘not connected antenna,
or brolien, remove the

breakage.

A

With the funetion switeh in "C" position

g e B T e T O S ]

g o

oy

milure of menusl (L)¥ailure in the Restorc the
control for gircuits of the connection,

R

SrlvriaR

7]

votation of the swlteh SELRCH
search coil, COIL ROTLDION,
breakage in the

e
e T m A

clreuits of
the K

motor wind-

g

epe

S pe e A

ings.

(2)Fanlty valves

of the driver

G e, 1St

o
ot

o

or pover

amplifier 1n

supnly uaite.
(3)lo contact in
- the supply

R

plug in the

3 e e it

Crecolver-inds-
zonilomoter
unitt e

e N e e T Y
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2

3

Noise ls heard in
telephones, but
no signal
regeception at
any position of
the search coil,

Strong cracklinga
when the
goniometer search
coll 1s rotated,

R R ol 0 Sl s s Wl e e 1o 3R i b g

flnimum is blurred
when talking beaip—
ing in "CY mode
of operation,

Declassified in Part - Sanitized Cop

i e i g g e

(1)Failurc of the
clveuit of
voltage
transnission
from the loop
antenna unit -

in the feeder,

in zoniomeicex
alip cings,
favlty valves
of the loop

input,

(1)roor contact
in the collector

'

8lip rings,

{2)The rotox
brushes come
off

colloctors.

the

Y

N
(L)1he antenna

1s disconnectod

0r brolken,

(2)The antenna
is short,
(3)Brealmse in

the variometoer

clireuit,

M““"""""’“‘NM
Restore the
connection,
restore the
contact in
the gonionge
ter, woplace
the Toulty

. “
5
o,

Yes

the
Froove

Clean
of

T
[N

the
rinms,

Instail

Drushes,

e
tne

Bt S STy e e R S AR KT Ut Sve v et g S ey

Connecet the
antenna,
remove the
breakage.

Revlace the
antenna

Romove the
brealaga.
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2

obrvar 20 2rm

3.

4

Minimum axlis bend
oxceeds 1%,

The antenne iz large.

Snorten the
antenna .

With the

L ]

Search coll
rotation is
independent
of tunidng
frequencys

funetion awditeh in YAP pasition

B R - T R R

One of tae 6l6C
valvaes
circuit is fauliye.

of the ¢oentrol

Replace the

valve,

“ P ary

Low—-freguenecy tone
of local modula-
tior. 1s not
audibles the
search colil is
not in the
bearing pos xR
tion, The
auntomatic
aeviece does not

ONBLATE 4

Audio oscillatox
ralve
2 loop anplifiew
valve or phasling
commutator valveo
are faulty.

6H8C 1s faulty,

Replace the
faulty
valve,
restore the
Cannec=
tion,

In the presence of
a signal, lowm
frequency tone
local nodula—
tion 1s heaxrd
in the
The avtomsatile

device does not

operate,

telephones

Valye 6X4 of the
direction finder
outhut stage is
Foulty .

D

Replace the
faulty
valve,

Declassified in Part - Sanitized Copy Approved for Release 2013/03/18 : CIA-RDP80T00246A064800280001-2
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2 3

- ——
.y

| Excessive oseillations| (2)Paillure in |Restore the
of the goniometer the comnection,
indicator at strong eleetrical
signals and high retarding
speed of automatic cirenit,
indicator rotation (2o retard- | Replace faulty
(more than 45%/sec ) ing fuse, renlace
" current the soloniunm
hecause rectifier,

of burnt -

out fuse ox
faulty
seloenium

pile,

S R e B b b k8 4t B bt o g 1 £ 508 D B o et

Sluggish and inaccu- One of the Replace the
rate approach to phasing fauity wvalve,
the bearing, Tonec ~commutator ‘
of 40 e,p.s, is valves {(J1~1
andible in the or Mi~2)
telephones in the is Taulty.
absence of signals,

e red 4t 2t s @ a4,
e vore 0. -
AR oy e Gt b e v m Ny R Eryeh e ot ey Eov gt Y

G 1y 00008 . .
Sluggish and (1)Loss of LReplece valve,

‘inaccurate approach emission

to the bearing, of valves
Ehid

£

(Ni-13
~ox II-14)
_(Q)Hodulation Increase

denth modulation

decreﬁses, denth uvsing
the MODULA-
IIOHN DEpTH
control
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2

L st b $300 s T2 et mpin i e,

3

e i e o ot e ety o e
Strong oscil-
lations of ths
goniometer
indicator even
at a strong

glgnal e

VO s s ok o et T el Pk g oy

-

4

(3)The sensitivity
control of ths
avtomatic cir-
cuit {(Rl~74) in
the »recelver

.
1o
[

casing
ad justed,

{(4#)Poor contact in

the loop commart-

ment plug of
the receiver

casing,

poorLy

-

Usoe the
sensdtivity

control to

restore the

contact,

See Item 6.

1.failure in the
non-directional
antenna clreuit.

2.,Contact in the
antenna compart—
ment pluy of the
casing 1z not
relizble.

3, modulation

depth iz great.

P v o et s e e}

sheek the
cireults ox
the antcnna
lead~in and
antenna box,

Check and’
restore
contact,

Deacrease modula~
tion denth
using the
serew--driver
operated
control (RL-74),

Declassified in Part - Sanitized Cop
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2

3

4

—_—

Aural and auto~
matic Dbsarings
“ad fier Y

1,The loop cimeult
is detunad,

2.Disturbances in
the cireunit Tow
switching on
the antenna
compensating
wire.

Align the loon

¢lrcudt,

Check the connec-~

[

tion cilreouits of
the antenna
compensating

Wine,

— o

The movable
goniometer
scale does

L not‘rotatea

(L)The recelving
selsyn in burnt
aut .

(2)The contact in
the switceh
COUMSE SEDDING

(Blmé) is pooT,

(3)iio contact in
the supply plug
in the receiver
casing,

Replace

£

Tl “J.ﬁ

3elsyn.,

Repair the con-

tact in the
swibteh ox

the

‘The goniométer

‘ ‘indicafor
‘roﬁaﬁes in
‘one direction

when the
Csignal is i
. absent; bearw
ing errovs

'Low field
 “u1TCﬂgmhm

_dve‘ob,o~vod atl:

l One of the phag—
ing commutator
valves deoes not
operate,

2.Mhe control
2lreult valves

arce unbalanecod,

Replace th

valve

Balance tho

control

circuit valves
using the serew
drivey oporataed
control (R1~75).
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& ) 3

2 95M

" For convenlence of troublemshooting it is roquirad
td‘uso'thdfdrrangcmcnt‘dia@rams (Sce Tigs 26 and 27)
appliéd'to the ihstructioné a5 1t is dmpossiblo to mark
all the parts according to the key dlagram.

"4, List of Parxts for the Koy Diagran

‘ ' quarie
-Deserintion alue tity

-

2 4

The yeceiver=—and=goniometor

ange( )

Capacitors™
KTHe-1~0~91-1 - 31 pk
Prdnmer 625 pF
Trimmer =25 pF
Nl 1Tl 24T 24 pp
Trimmer . 6=25 pF
KK~ 1[4 3T | 43 pE
ETE-1-7-20-1 20 pP
HC0=2-500-B-200-1 | 200 pF
KCO-2~500~5-200~1 200 pP
K 0m2=500A=1000-LT 1000 p¥
V&riqblm‘cap&citor

assombly 20~420 pF

e

T A

e

o

R AT Yt

R

ot 5 T
St B e o G R P e

ey

A

i

| RTHmBe-120-2 120 pl
O HTE-1-T-100-T 100 p¥
REO-5-500-5-5100~1 5100 pF
KCO~5-500-5-5100-1 - 5100 pF
KBI=ill-EB-600-0.5=L1 | 045 pF

S RS SR T R ity
RS AT TR

T D s

LI
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KBP=M2~600~0, 05111
KBI~M2-600~0,05-I11
KBI~M1-600~0,05~-111
KBl 1-600~0, 05111
KBP=i=38-600~3%x0, 1~111

KBr=-M1~400-0, 1-11X
HBI-MI-38-600-3x0, I~T1I

KCO0=5-250-~9100~114 9100 pk
KCO-2~500~E~360~1 360 oF
KCO-5~500-5~5100~1 5100 pR
KTH~3-i~150-1 150 p¥
KTHm1~}-20~1 20 pT
ATK=2-i1-56-1 56 pF
Trimmer 6 -~ 25 pF
KTH=1=pf=51 5 pF
RTH~1m][~10-1 10 pF
Trimmeor 65 - 25 pF
HTHe 1M~ 1 5 pF
RTH~1~1~10~1 10 nF
Trimmex 6 o~ 25 pF
KCO~2~500-A~1000-11 100C »F
KTH- 127 | 57 oF
KBI-1-98-600-3%0,1-1L1 | 0.1 pr

R N i S Iy SVR

ot

KCO~5-500-B=5100~G 5100 pp
KTH-3~k120-1 120 p¥
Trimmer 6 « 25 pf
HTHE~1~M-20~1 20 pF
HTH=1=T=43-1 43 pF
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2

B T |
ClmdS KTE= 1= 201 20 pP
Clm:ié,*; Primmer ' 6 = 25 p
le47k KTR~1~1~48~1 43 pF
Cle=48 | Trimmer § w 25 pF
C1ed 0% ?TH“L”““¢O~1 30 pF
ClmSOK HCQ@B”QOOMFmiBOQ”D 1300 p@

= T == 100 5 .
C1=51" Co Qotl 100-0 100 p¥F I Gapacitors
Cie30 and
Cl~351 may
be replacad
with two
capacltors
BCD-2-50( JwP
7 O-n'] and
EC O 2m5 00T
P-(\ 2 o T 20 ~ . 060”'1
LJGf =500~1=-820~0 | : Interchan-

geable

with twe
capacitors
KCQ= 2500
[-430~1 end
R KCOﬁE«SOO"
Kmﬂulwwﬁiow =-350-1
KTE~3~M~120
H”R“i"m~83”
KCG",w 00~b~160
5 fﬂ“KCO”Q*DQO"f”lOO“l
'hCO”p“)OO~H~my 0.
HIW~1~W~15~1
’hLO“p”)OO”n”iooml‘
KTH-2-M-62-1

4 Trimmexr
x:“KTﬁmlewn~]u

g

g

TR

=%

3D

Ty

e
o BN

o Ry

SIBT

T
T

r" o L S
T

Trinmer e

PR

B L e

.
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1

Clw65 | KTHelmI~10=1

C1=66"{ KTE~1-f~i0~1

Ci=67 | Trimmer

CLe68% | HTH= Lompe5 1
C159% | KTH-8i~150~1

C1Leo70™ | KT 1eM=201

€171 | KEB[-M1~400-0.1~111
Cl=72 | KE[=iifl=3B~+600=3x0, 1=111

C1-73 | KOQ~5~250-5~8100-11t aloC v¥F
Cle74 | KCO~2-500-B-120~11 120 7
CLm757 § KPHw L5 1 5 BT
C1=76 | KOO=2-500-T=270~0 270 pF
€177 | HCO2m500-T270~0 270 ;
Ci-78  § KBD=N-3B~600~8%0, 1~111 0.1 pr

T }._l

1
1
3
1

C1m79* | KTH~Lrelim 431 oF
C1~80" | KTH=Lell=7=1 iy
CI81% | KT¥~1~M~30-1 3 o¥
Cl=82 Trimmex ) 'S pE
01-83 | KBI~WIl~35-600~350. 1~ 111 )

Cle84 | KCO=2-500~T-270=0
C1=85 | KCO=2=500~1-270~0
CLeB6% § KTl Lol dm |

Clwg87 | UBI~MI=~530~600~3%0, {~1IT

C1~88 | KBI=MI~36-~600~3%0, 1~TT1
C1~89 | KCO~2-500-T=270-0
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1

g rren s W

RN

01=90
C le 1}:
C1~92
C1=03
01=94
(0105
1=96
01=97™
0198
01m09"
1100

C1=~101
01=102
C1=103
C1~104
C1w105™]
01=106
C1=107

£1-108
\01og109
01110

C1w117

KCO=2-500~1-270~0
KTH~1-H~3~1T

RTE~1-J-51-1

KTH-1~]-51-1
KTH 111001
KK 2inE 811

HBT-M=2-400~0, 1-11T

KCO=2-500-5~270~1
Trimmer

KCO=2-500~1-100-I
7P~KH~30“000~0A)

HLHm 151
KCQ~2~500-5~560~11
KCO-5-250~B~9100~I1I
HED=MI=2R~G00~0, 511
KCO“u”dbO“B“glﬁg*I
KCO-5~500~B~6800-1
KBTI~ 80=600~3x0, 1-111

{CO~2=500~A~1000-11%
' V;O Mg .

l{ o1~ --j- Uit
O“J”UOO“b”UBOO“l

RbO”u“X O“h”bu)U“
RC0~5-500~B-6800-1

KCOm5~SOO~b~GSOO«I

{9r-1-8 420 1

A s vt

20

KoD-1~H-- éQ Ol

]

{BT=liH=5~400~1~1LI1

: Hwawf« "ﬂOO~L“I££

5 pk

560 pF
91.00 »¥
Def PF
9100 nk
6800 pF
el pF

EGOQ pi
5ouf
2

aa00 plf

2600 HF

HEZO pir

F%OO pF
AV

S i =

Tt Pl

S

—

e N =

3 sect=
tions
(agbuC)
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2

3

01121
C1~123
01-124
Cl1=125
33~126
C1-127
31m128
C1~129
C1-130
C1~131
Ci-132
Cl=133
Cl-134
C1-135
01=136
Ci=137
C1-138
C1~139
C1=140
Clel41%
Cl-142
Cl-143
Cleldd
CL-145

Rl-1%

e Declassified in Part - Sanitized Cop

KCO-5-500-5-6800~1
HBD=jH~2~400~1~IIT
g
K3r-1-B égg )
MBI =-48~400-4~11
KBI=di~2~600~0.05-1IX
KBP=-MH-2-400-1-111
HOQ=1~250=b62~1
KCO-1-250~5~62-1
KECO-1~200~E~62-1
KCO~1-250-5~62~
HOO=1-250~E~62-T
HOO~1-200-F~32-~1
HOQ=1250~b~52~1
RCQw~ 1 250~B621
HCO~1-250~B-62-1
KCO-1-250-5~62~1
KOO~ 1~250-B~62~1
KCO-1=250-5-62~1
Trimmer
KCO=1~200~b~bi~1
KCO-2~500-5=100~31

- KC0=2~500-E~£00-11

KCO~2=500-E-430~L%

ECO-5-250~5~3100-112Z
RCC~0-250-5-2100-111
KCO~5~250-B-9100~111
KCO~5-250-5-9100~111

Resistorsz

BC~0,256-1~51000~1~A

6800 p¥k
1 FF

20 PF

@100
9100
8100
2100

51000 ohmso
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2

3

v

R1=30

BCwe(} 42 5ol =1 5000wl
BCer() ¢ 25wl omBL 00 Omr Lo
RGO 25w =2 400001
B0 o2 Helw2 400001
BC=( ¢ Seel=2 D001
BC=0 ¢ 9=1=2000=1
BCw0 4251390001
Blw() 4 25wl 3000501
Flm() ¢ 2 5medomd 70001
BCoal(l 4 2 Fund omd 7000 L
Wirve~wound resistorw
RO 2 Fredoud TOOOO=TA
BCw( 251wl 0000 0L

§BO0 ¢ 25w L TOO0 0T A

B0, 2 5147001
BCwQ) 52 5e1~10000=-1
BC=0 4 25=1~15000=1
BCmO 5 51200001
BCw=0 5 D=1=63000-1
Blw0 § 5o lwH100=1

Al BOw0 y 5l eal 0G00I

BC=( 3 25~1~36000=1
Ol w162, 2=h=4
BCw0 (2 5mele(8«=]

BO=0 3 5= lmH 1001
BCe( 42 5~L=~100000-1
Bl 42 Bl 100 0L
Cl~1~16-2.2-A~4
. me . LOB18
C~TrIi~ 36 -

Ts T
£330
Lo
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15000 ohms
51000 ohus
240000 ohms
240000 ohwns
2000 ohms
2000 chms
39000 ohma
49000 ohins
000 chmns
AT0O00 chms
100 ohms
470000 ohms
100000 ohms
470000 ohms
A700 chms
1ID000 ohms
15600 ohms
20000 onms
68000 ohms
5100 ohums
100000 ohms
36000 ohins
2000 ohms
68 ohwa
5100 ohwus
100006 ohma
33 ohmd
2200 ohns
1L0Q0C ohms

CGASE i 1 s, B AV A0S

25000 ohms

-

i_.)

o

j o

1t b

e

‘?’"’

3

e

Yond

[WEI

N

!

b

Ganged
(2,Db)




Declassified in Part - Sanitized Copy Approved for Release 2013/03/18 : CIA-RDP80T00246A064800280001-2

3

- R

R1~317%
Ri=32
 R1=33
Ri=34
RL=35"
R1=36%
R1=37%
R1=38%
R1=39
R1-40
Rlesd1¥
R1=42%
R1w4 3%
Rl=44
R1-~45
R1-46%
R1=47%,
Ri-48%
R1-49
R1=50
Rl=51
R1-52%
le53:‘{
R1-54"
RLe55%

AL~56"

RL=57%
R1~-58%
R1-59
R1+60
R1~61

Declvassified in Part - Sanitized Cop

BC=0 42521330001
BCwQ ¢ 251w 5001
BCw0 o2 Gl 5100601
BCw0 3250 ine51000=14
BC=0 42 5=1=13000~1,
B0 325w 1m3 30001
BCo0 ¢ 25+1~24000=1
BC=0 325256001

BCw0,25~1=1500=T

BCe( 5 25w ]=100000=1
BC&0 52 5l =36000~1
BC=Q 32501233001
Blen0 4 25m1e=d 70001
BC=0 ¢25=1=1500=-1
BG4 25=1~100000«1I
BC=Q 251 ~180 w1l
BLe0 25012 4000w
Blea() 25w=1=1500=1
BCw( ,25«1e100000=1
BCe0 2 5wl=100000mL
BCw( 425«1=510000=1
BCuel 4 2501wz TO000=T
BCws( 4251100001
B0 (2 5m]=18000«~TIA
BC#eQ ¢ 5end w2 000 0=1
BC=06825=1~10000~1
BC=0 ¢25~=1=820-1
BC~0 42510220001
BC~0 425=1510000~=1
BCm 4 25013100001
BC=0.25=1~510000~1

33000 chms
1500 ohms
510000 ohms
52000 ohms
18000 ohme
43000 ohms
24000 onma
5500 ohms
1500 ohmsa

100000 ohms
36000 ohms

4700 ohms
47000 ohms

1500 ohms
100000 chms
180 ohms
24000 ohns
1500 ohms

100000 ohms
100000 ohms
510000 ohms
270000 onhms

10000 onma
L8000 ohms
2000C ohms
10000 ohms
520 ohms
2200 ohms

515000 ohms
510000 ohms
510000 ohma
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- 103‘: -
2 3. 4 15
BCoQ 42514 7001 4700 ohms 1
B=0,25=12~510000=1 ‘510000 ohms | 1
BC=0 42512000001 200000 ohms | 1
BC=0425-1=300000-1I 300000 onms | 1
,'BC%nO) 251 510000~I 510000 ohms 1
BG=0 4 25147001 4700 ohms 1
BCmO&.»iﬁwlwlvOOO-«I 10000 ohms 1
- BG=0 251100001 10000 ohms | 1
" BC=0,25=1-470000=1 470000 ohms | 1
BC=0,25~100000~1 100000 ohms | 1
BC~0,25=1.0000~1 . 10000 ohms | 1
BCw0 . 25~1=18200-1" 8200 ohms 1
Cll=~1=G~3,3~A-4 3300 ohms 1
Cyﬂvw},ofét'?’& ohing-—A=4 470 ohms 1
1 BC=0 4251 m5L0=] 510 ohms 1 ]
¥} B0 2 5mLe510m1 510 ohms 1 4
78 | BC=0,25-1=560~1 550 ohms 1 i
..793« BC;'1~§lw20;{)OmI-‘ 2000 ohms 1
RL-80% | Wire-wound resistor 1200 ohms | 1 E
R1-81% Wirew,round with holder 100 ohns 1 iﬂ
R1-82% | BOwD ,2501~820000m1 820,000 ohms | 1 i
RL=83%" | BC=0,25=1=820000~T 820,000 ohms | 1 f%
- Inductances ;.
S R | H)
Tl=) - | Goniometer field coil R
I i R © - ipoints ;‘i
R B ' . are
AR : Gopiometcr '.L‘ité’ld-‘ cqili : 1 jearthed J
Lled . Gonlometer search coil L %}:i
Tld Loqp ;c,_ircuj..tl coil s | ;“§§
S anaTIny L :
T >%§§
i
N
g
W
i
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a l(}h’?, i

1

Li~5 | (Band IT)
L6 (Band 1)

Ll=7 Phasing commutator cirvcult
plate coil
ile Phasing commutator circuit
plate coil
19 Phasing commutator cireuit
grid coil
I1~10. | Antenna wvariometer rotor
Tl=11 | Antenna variometer stator
Ll=12 4 egh=Treguency choke
T1=13 | The plate supply choke of the
loop compartment
T1=14 | Antenna circuil coupling coll
(band IIT)
L1=15 { (Band II1)
Li=16 }{(Band I)
I1-17 {Antenna cireuit coils (band III)
Tl=18 | (Band 11)
Li=19 | (Band I)
L1=20 Re jector coil

Ll=2L. {Coupling colls of the 13t
heterodyne cireult

(Band IIL)
L1=22 }(Band IT)
Ii=23 {(Band I)
Lis=24  {Circult coils of Ist
heterodyne (band IIL)
L1-25 {(Band II)
Tl=26 {(Band I)
Ll=27 {Coupling colls, H,TI,
amplifier cireuit (band III)
L1~28 1(Band II)
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st

AW

f:l*,? G

T1-31L
L1322
Tm33

T1=35

Li=35

L}."“"j 7 4

le?@
L1=39
140
Ll=41

1 1%4.2_
Ll“‘/ij
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(Band 1)

Coll; HoFe amplifior
eireuls (band III)

(Band I1)

{Rand 1)

| High~Trequency chokn o7

plate load of 1lst
heterodyne

Plate supply c¢hoke of the
first heterodyne
compartment

Tlate ¢oll of the first
intermedlate Trequency
filter clrecult

Grld coll of the fivst
intermediate Irequency
filtery cirveult

Plate coil ¢f the second
intarmediate ireguency
”i]ter clreult

 Grid coil of the zecond

intermediste frequency
filter cdrcult

Plate coll of the third
intermediate frequency
filter clrcult

Grid colld of the third
intermedinte frequenty

Tilter cireunit

Coupling coil ol the 2ud

heterodyne circenit
Coil of the 2nd heterodyne
Eigh=frequency choke,
filter

|A-RDP80T00246A064800280001-2
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Jif R E . ‘ K -

s

e v oot

 L1éﬁ4”1 'Highwfrequency choke, filtex
WLlwébi“' Highwfrequency choke, filtew
TLed6 f¥ulHigh~¢requ ey cho~39 f;lter
 Ll~47“_" ﬂtgh«frequeucv choke, filtew
L .fle48 | Highefrequency choke, filter
'11-49 | Heater choke of the loop
o "channel’sectioﬁ
1150 Heater choke of the loop
B | ‘channgl, compartmnent
L IIesL Heater choke of the Lst

‘ ?@3.»""?'9- .

‘heterodyne
 Heater choke

compartment
of the lst
compartment

L ‘heterodyne
1@5313 Series choke (band 1)
ﬂp] l"‘, Radio deviation compen=ﬂ

" ’l‘ _ tion cholke

3ﬂpi¥3 ‘?: Radio devi3+¢om compensa-
o T tiom ﬁnoko g

g ;Supp}y pnolr@ of cuﬂtrol

, Ceircult -

‘fDirection fi@der output

“transformer In one

screen

- Megoetie amplifier

LMagnetic_amplifier

jApdigaoécilléﬁor transformer

Outnut tfaudLOPWOV of thm"' , = :
tele)hone outpuL }f4 . ] In one

screen’
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.t 2 3 4
Tl Thasilng commutaﬁor‘va1v0§6ﬁ4‘ 1 -
Ti~2 Phasing commutator valve, G4 - 1-
11-8 Audlo oscillator valve, BHRC 1-
ni~4 Toop channel amplifier valve, GH4. 1.
T1=5 He¥s amplifier valve, G6K3 1.
Tl=6 | Valve 613, 1st heterodyne 1-
=7 | sixer valve, Gi4d 1.
N1=8 Valve of the first interue-
diate frequeney amplifier, GK3 1
q1-9 Valve of the second
intermediate fxegueuCy
amplifier, 6K3 1
1110 Valve of the 2nd detector and
avtomatic gain control,
6X6-C 1
ﬂEWIi‘ Second heterdoyne valve,5i3 1.
Ji=12 Valve of the low=~Tfreguency "\
- amplifier and tuning {1
indlcator amplifier, 6I8~C 1
N1~13 Direction finder output
- amplifier valve, GH4- 1
J1=14 . | Coutrol plate detector, 6M6~C 1
I1~15 | Control nlate detectors 8116~ 1
Ji~16 Telephone output aaplifiex, BHG=C p*
a . : . 1.
MHi-1 | Brightening lamp Ciim36 1
Ail-2 | Brightening lamp CH=35 1
IH1-3 Brightening lamp Ck~36 1
JH1=4 | Brightening lamp Chie)8 1
Ii1=5 | Brightening lamp Ch=36 1
IH1~6 " | Brightening lamp Ci~36 1
CJHI~7 | Brightening lamp Che36 1
-8 Brighfenihg lamp Cif~36 1
BN | | o 1‘ |
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H.fmm? Noon lamp MH=G"
5 31 133  Knod for switching on manual

. rotation of the movable
S . i'h goniometer scale
_ . Bi1=2 © { Band selector switch
BL-B | Funetion switeh

O Biwéir“-Crysth filter switch
1&:,Bl§5 | Switen TRO-TID (tumbler
S TH-1-2)

“Bl“GFE ] Search coil manual rotation
\ éwitch

TB1~7 ‘ Zers sharpening switch
KB1~1 - - Fdlter crystal
COMI-1 ] Selsyn |
/ M1=2 Motor ZIPK’*()B'?

_“Kﬁlﬁl | Tuning indicator K595
CTi~1 |} Jaek for switching on the

" I telephones

"lfif?Aq“ Jaelk for switching on the
L | loudspeaker

5 Hi%11lv  Bigid/jump9r of circuit for

{*Witchiﬁh on’ radio devia-

S LlOQ compnnsaiJon
HHIEB,}' ‘Rig;d Jumper of cireuit .
e ‘forﬁcw“tchinp'Oh the

radlo devvaLlan compensaw

1. %don B |
 Rigld. Jumpnr of cxrcuit

:_;“10r switching on the radio
- deviation compensation
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w 109 w

Flexdble Jumpers of the
radlo deviation
compenzation clreult

Flexible jumper of mero
$harpening circult

Gland dnlets fox
gommections

With the athwaxtship Lloop,
with the fore-and-ait
loon .

With the non-directional
antenna

With the control-dlstribue
“tlon boaxd

Control=Distribution Board (WKP

Capacitox KCO&5*500~BWGBOG%K6800 pr 1
Capandtor KCO=H=500~5~53800~5L1 6800 p¥ 1
Wire=iround resletor 30000 ohms 1
Reslator BC~0.25-330«1 330 ohms 1
Switeh VOLLAGE® o

. HONTTORING |
A0 atnp 127 V switeh

Tumblex -switeh
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2

"SEIP'S WAINS D.Ce

-110, 220, A.C, 220V

. (TN-2) |

CMIR=1 "} D.C, voltmeter He63

‘MHBQBEiZAQCQ voltmeter IB-46

p2=1 ] Fuse [I=30~5

0p2~2 | Fuse Hl-30-2

=1 Gland inlet for connec-
tion with the supply
unit

“Gland inlet fox conncew
tion with the gyro-
campass

Gland inlet for connecw
-tlon with the recéiver«
and-goniometer unit

Gland inlet for eonnec-
tien with the D.C.
shipts mains

§land inlet for connec—

" tlon with the 4,C,

~ shipis -mains, O0-120
convarter
autotransformer

.éugp%y nit (:;x ) Capacitors

Capacitors
HBP"”S&“600"‘BXO» J.“‘.E.LI ) 0 .1 PF
KE-M1-400-0J~I111

: : ) « 0.1 yF
Kar-1p 438 ji | 20 pr
Har-ls 450 | 20 T

75 :
Horeip - 20y

, 20 20 FF'
Kar-16420y - ;
i ITZO“@ o s 20 P
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gt 8w A ey »
- w?-%mwu—“.n G e 4 e e o e b i s s

e = Q

iy s 3 AL K . TR WD 8 2R R B 90 BT V) W it 516 B S 1t et ot

kor-13 490 i gg";§w~~ww~£m»w——~mwwm

ok hewk @20

l
Kol-13 W~§i M
e e ADWGOOmO.Ogm'
KCO~5~500-~4700-1 1
HCG“D“GQO"E“%?U@”ZI
ABT=ll=28-1500-2%0, 1~11
KpT= Mt 2 4 00~5~1 4
KT =lHew 2400~ 211
KFPwNHMUHJOO~/*
Tiiter chokeg100 V¥
Filter choke, l0O VY

R

BOw0 2 5w lmlSi L 180 ohns
B0 425w L 1LAD], 1830 ohms
Be =0 §25=lw240000~1 ‘24000@
BCol) 42 5wl eu2 40000, 24000
BCAQ 3251222001 2200
BUm0 ¢ 251=20000=1 20000
BOw 5251 ~20000=1 20000 ohus
Power transiormer
Oseillator transformer,
400 2.psBe
Qutput transformer,
400 4D s
Mp3-1 | Filter choke,
fp3~2 | Filter choka,
Ip3-3 | Pilter choke,
Ip3=4 | Filter choke,
lp3-5 | Flter choka,
A3-1 Drivex, 400 ¢
GHB-C

R
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e L1282 e
—
. 2 ’ ! A
s S ) Lo S 3 ply " o :‘: M“.
13~2 | Power smplifiow, 6I6-C 32 g
13=3 | Powex amplifier, 616~C 1 ;
ip3~1 | Fuse [~30-1 1A 1
Ip3=2 | Fuse QI~30~1 1A i é "
Np3=3 | Puse [l-30~1 14 1 !
43-1 Selenium rectifiexrs of ;
type ABC=35=17 Pile of 127 1 Bridge- L
elements typs
I3~2 | Selenium rectlfiows Pils of 20 - Bridme-type
of type ABC=35~16 olemants 2 Felreudd
A8~3 | Selenium recoifiers vile of %
of type ABC=35~16 20 elow Bridgoe
ments 2 type
cireudt 5l
O Gland inlat for ( :;9
conneetion with {
the controle ;
distrihution hoard 1 5 -
; Signalling Board HC~2 :
(to discouneet the antenna) ;
JiH4~3 | Brightening lamp 1 Mounted E -
accord- §
ing te T
3 & ¥ 35"2
the E
shipts .
P - Higed
mainsg [T
L 1
voltege " ot
BU-1 Tumbler switch, TB2-1 1 ; "1
-l
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-‘Glapa:iﬁléé‘for,senﬁécw
‘ tion yirn the shipés

”fggzand”mnleﬁffcr connec-
2 otion with the second
signalling bosx

Signalling Board HC~1

(the snteuna is dis connecte a)

1] Brightening lamp ‘ 1 |ieunted
VT : acecording
R » to ship's
mains
Lvaltage

Zor
the .

Su?and inlet fof connecar
"tlom WLth bhe first
uﬁdnalling ooard

" Antenna Box (AK)

L weews Sew oA e RS . WMe emAL A

000000 -

16000@0 ohuis
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2.

Gland inlet for
conneelion with
the recelver-and=
goniometer unit

3
7 Autotransformer,

s caew b Gt - eravrs

2207127 ¥

; utdad e

Autotransformer

Gland inlet for
conuection with
the control~
digtribution
hoard

8 Loudnpeaker H-1

Loundapeakey W

Yariable wire-wound
registor 100 ohms

Tumbler switch, TB2-1

Socket Tfox connection
with the receiver~
and~goniometer unii

Jack for connecting
the setond loud-
 Speaker

Loudspeaker

Variable wire=wound
resistor ‘ 100 ohms
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Tumbler switch:TBZul
Jack foxr comnecting the

recelver=and=gonlometer
unit -

Jack for conneceting the
first loudsnealer
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et B et S S U G RS ST Bt 8 PR - S O

CONTERT

o PUTDOSE ecrvsassosssococtgoosetvione
IZo Components seevcseresnsesssrsscsoas
IIL, Dirvection Finder liodez of Operatien
1, Automatiec Bearing Oporatlon MA¥.,,.
2, Aural Bearing Operafion "CW s...:40
3, Frequency Watehing "M seecrensoca
IV, Direction Finder Block Diazram and
Principle of Operotionsicesenncssons
1, Direction Finder RBlock Diagran ...
2x Direction Finder Opervatlon Principle
and the Purpose of Individual
Components of the Bloel Diagram
(Fig‘ed) TEeBPELEODLIOEORAPAR LIS B QA
Ve Direetlon Finder Mey DNiagram and
Principles of OporalloNssscesvayss
Ly Direction Finder CIrcult sescosessee
{(a) Loop Antenna Unit and Ifone
Directional Two=Wire Antenna ,.
(b) Recelvar-and-Goniometer Unit ..
() SUpDly TRIt surivrunun.nennns
(4) ControleDistribution Board...
2s Cireuit Operation at Antenna Recope
tlon AR R N Y T
3o Clreuit Operation at Auval Direction
PInding eees..

‘Plﬂﬁﬁ*ﬁéﬁi&##@&ﬁll‘ﬂ
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=~ 117 -

Circult Operation at Automatic Dirvection
Fiﬂdiﬁg aot»anue#nﬁuaéeahdvbaes&na&ntw&w@

Operation of the Tuning Indicator Circuit
ab Signal HeCeDTion sesvcosorocessonsnss
Gircuit Operation at Modulated and Up-
modulated Oscillation Repeplion ceeetoss
Brief Descriptlon of Paris and Individuval
Units of Direction Minder .c.ovoe..
Regelver-and-Goniometer Unit

P D08 KB

S ¥ Do s DS LT R B e

(a) Goniomete® ssvevossvoscansasns
(p) OPE-6R27  otor
(¢) Tuning and Band-Switching System
(d) Blectrical Compensation of Radio

Deviationescosoesacerssscsessossccas
(&) Mechanical Radio Deviatilon Compensatoxn
{(£) Zero Sharpening Contxol .. cccocesersss
(g) Mabching Devices ov.ccsssvsosrenccosns

Eveo s e
LR N A N IR B AR A B 2NN

I

(h) S8LlE8YN sesseocroanocsesnsesresssaoses
Loop Antenna Unit ..ovnossvanns
Non~Directlonal Mwo-Wire Antenna
Supply Unlt soesvcovescvacenns
Converter O~120 ...ccvvvieas
Control-Distribution Beard ...

Signalling Boards c..sveevvevo

Dynamic Loudspeakers secessessoce

ANt ENTIO BOX sosocvonssnrutssssassravassoessants
Avtotransformer 220/127 V cvvannsaceccnsereens
Installation of Dircetlon Finder on Shipboard
Installation of Receiver—and—Goniometer

UDGE osvevonvessassnsaasasanccessnsesriusons
Tnetallation of Supply Unll ceocevssnnsonconcn
Tnstallatlon of Loop Antenna Undt scevesvorcss
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4, Installation of UwawlVire Antenna and
Antenna BOX psecssssescecocvassnensaser
5, Installation of Control=Disiribution
Board scesecvascsssesacstscossescaceat
%o Installation of Dynamic Loudspeaker sees
7. Installation of Cenverter Ol=l20.c¢cssevs
8. Installation of Autotransformexry220/127 V¥
¥I1%, Testing and Adjusting Direction Flnder
after JTts Installation on Board ths
SRAY eesovrcrtososcconsscsessrovrssnocas (8]
1. Testing the Loop Antenua and Bxteriox
Wiring for Proper Insulation and Hevmatic
SEALINYE ssescussvsasrsovesssensontcocse B
2e¢ Testing the Direction Finder Serviceability 64
(a) Switehing On Divection FINdeY .sesosqs 4

¢

»

(b) Tuning Directlion Findel seseecrsnsssosss GF
(o) Pesting Telepraph OperatioNeessscsssss 57
{d) Testing Operation in "AY and "C* Hodes
0L OPOration ssesusssssccosrsocosvnas
festiny Dirsetion Finder Operatilon with
Crysval OGN eseeavrocsosicnonnscosaocss
Testing Gonlowmeter Indlcator Setting
Testing Loop Aateanas for Correct
Comnection to (oniomeler sosecses
Testing Sense Detorndnatlon csseess
3. Adjustment of Direcction Mnder sesoav o
(2) Matehing Loop Fecder Lonsbh .oessese
(v) Adjvstment of Nodulation Dopth asvwe
() Automatic Zaro Sharpening and Redio
Deviation Compensation in Direetion
Finder ©0E 010000ttt ub e ta s ss

(a) setting Gonlometer Hovable Scale sie00e

Ave PITRE
IA@ .Lml\Dm Bﬁsem&%a@aaav&a40«-&!@5«»"»014\«0-@‘4
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1, Instructions on Testing Direction Finder

Yalve Characteristles scsocvicncscasass
2, Winding Data for Transformers and Chokes
4, Trouble ChaTfecsescossoncoossciasarsocns
4, Tist of Paxrts for Key Dlasgram seecoseess
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Loop oricntation

Desoription Quantily
r//'uy/'a///

Ghart house

Two-wire ez e ooi | Sepply ot mill sty frame
non-direchonal 2 | vezaze vor | Signollung bvard
antenna e

i MLt

secelver -and-gemometer unt
UE2 527003
asing with the mounding frame

e 104 000 | CLonverler 00-12 @4 Supphed
according to
delivery"sct

U300l | Corverter on-120 s

ut3 620,005 | Coatrol-distribulion board
Chart house uea.6¢3 001 | Bunanc lovdspeaker

Loop antenna unit

wheel-house Supplied
Lynamic ued 723 002 Autviransformer according lo
loudspeaker g deliveryset

we 860.000| Gord fo the felephone

support ] . §
" ﬁ"'lmty;’/}vingf;g?;}aﬁigz withpeuter o Ues 277 00z| Telephone wilh headdband, 7A-4
o ozaler

the mounting frame 5

Wneel- house

ic loudspeak Dynamic
? Lynamic loudspeaker 1 P spoaher 2 3.843.001 | Dynamnc loudspeaker

tontrol -
distribution Autotrans former ur1 860.000) Cord to the lelephone

Aadio room

uez422 000) Swnalling board

Femole controls

Aadio room ur2,090.002 | Leop anfemna unit

py Cnverfer To-wire non-directional antenna
Supply unit erter

(®4or 25) uE2.393.000| Antenna bz

Supplied
according fg
deliverysel

uee 115.000 | Lugp-antenna umt support

orAG 220

To C.ships moins [

@

10 AC.shap’s mains,

malps

Fg 2 General Diagram
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5 z,‘ L

The ship®s D.C, mains is wireg ¢ the control

butlon board through the gland

is comnected to the control

means of a cabls which is vulle hrough the gland s

Ths ship’s A.C, mains, } ¥, is wirsd to the J
~digtribution board throu

transformer 1s connected
oaxrd by wmeans of a

gland C-5,

The shipfs A,C. mains, 127
rovided with

increas

to contacts 1 -
this purpose FTree cond
gth of cable No.2 is datermined
according %o 1t the langil has
16 to 26 m, or 26 to 30
Length of oable No,3 is agual to

o

Ho.3 may be incresased up to 5 m, provided the leagih
0% the non-directional antenns incresses
Connaction of the ship's mains

may be performed through the gland (-9 of asy beard.
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‘The shlp's D.C. mains is wired to the controi-digtyi.
bution board through the gland ¢-4, The converter OT-120
is uonnected to the control-distribution board by

means of a cable which is nulled through the gland Cc-5,
\The ship's A.C, mains? 220 Vy, is wired to the control-
~digtridbution board through the gland C-4, The auto-

: ‘transiormer is connected with the control-distridbution

board by means of a cable which is p:lled through the
aland C-5,

The ship's A.C, mains, 127 V, 1s wired tc the control
~distribution board through the gland C-5, Ths gland
C-4 i3 provided with a plug,

Resultant length of cables 4 and 5 must be equal o
3‘30,3 mo;_if’nacassarj, this iength may be incrsased
up to § i, 30,6 m, by connecting two cable conductors
to contacts 1 and 2 of the recelver-and-~gonliometer
unit, to contacts 15 - 16 of the control-distribution
‘boaxd, and to contucts 1 ~ 2 of the supply unit (using
for this purpose free conductors),

Length of cable No,2 is determined by the index and
according to it the length has to be within 4 to 16 m.,
16 to 26 m, or 26 to 30 m,

Length of oable No,3 is equal to 3.5 £0,1 m. Cable
Ho.3 may be increased up to 5 m, provided the length
pf the non-directional antennakinoreases accordingly.

Connection of the ship's mains to the signalling board

may bqiperformed through -the gland C-9 of any board,
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1, Matching davice Ho.l 1s mounted on contacts 1y 3, 44

6, 8, 10, 12 and 14 provided on the mounting strips of
the 1loop compariment of ths recelver-and-goniomater '
unit casing, Depending on the actual feeder length
vetween the loop and recsiver-and~goniomster unit the
matching device should be replaced with the appropriate

<

one from the sst of spare parts; accessories and tools.
_ 7he external metal feedsr bralding is used as The thirxd
fasder conductor (grounding end),

(&) The ship's D.C. mains, 110 or 220 V, 1s connected
through the gland C-4 to terminals 22 and 23 of the
control-distribution board, whersas the conver-
ter Ol-120 is connected through the gland C-5
of the same board to terminals 23, 24, 25 and 26,

(b) The ship’s A.C, malns, 220 V, is connected to cone
trol-distribution board terminals 22 and 23 fthrough
the gland C-4 and the autotransformer is connected
to terminals 23, 24, 25 and 26 through the gland C-5.

(¢) The ship’s A,C. mains, 127 V, is comnected to
control-distribution board terminals 25 and 26
through the gland C-5. The gland C~4 is provideld
with the plug.

Resultant lemgth of two cables (betwsen the gland C-3

of the receiver—and-goniometer unit and the control- .

~distribution board and between the gland Cwl of the

aupply unit and the control-distribution board) has
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3

£o be equal to I <3 m, If necessary, this length

may be increased 0 6 m,20,6 m, by connectlng two

conductors of the connecting cable to contacts 1 and 2

of the supply unit, to contacts 15 and 16 of the con

trol-distribution board and to contacts of the receiver-

~and-goniometer unit (using for this purpose free con-

ductors).

The lsngth of the feedur running from the loops to the

loop compartment of the receiver-and-goniometer unit

is detegrmined by the delivery set.

The fesder length between the antenna box and receiver-

-and-goniometer unit casing is egqual to 3.5 m. + 0,25 i,
It is allowed to incrsase the feeder length up <o

5 m, provided the non-directional antenna Jength has

besn increased accordinglty.

A figure near a contact designates a contact number,

A figure near a ccnductor deslgnates a conductor number,

Both ends of each conductor are designated with the

sameg filgures.
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voltage and search coil aﬁf/,/e of rofation

Fig. 5
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orientation of the goniomefer unit radiation pattern
relative to iransmitter direction. :

(a) VOHa(ge across the gom’omefer' search coil terminals

PP A AR AR -

(b) Voltage after the phasing commutator

AR SR

(¢ )Yoltage from the non-directional antenna

0 st S0t -

(d)ﬁesu[fz’ng voltage from the !00/0 and antenna inpuls
i the antenng circuif

N[ o
) T NS
(e) Voltage at the control circult inpuf
'\Vr\vr\uf\uf\vr\vf\ e ch\.]c\go‘i:o,_(\_ —
(f ) Voltage in motor control winding
O O O
(9)7he direction of motor rotation

(h) Voltuge waveforms in different direction
finder elements

F[g. 6
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Fig.11. Mechanical Radio Deviation Compensator '
1-bearing indicator; 2—residual radio de viation scale; 3—gquide;
9-roller ; 5-tearing scale; 6-lock spring; 7= compensating screw
for setting desired curve; 8 ~templale; 9— goniometer axle; B
0—guide roller; 11— gyro-compass repealer selsym axle; /2—‘/71/7/@/7;
13—slide; 19— compensator body; 15— return spring of the gui de;

18-relative bearing scale.
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“0000000 ]

Transmitting selsyn Recelving selsyn

o

Stator

()

Fig.12. The Selsyn Connection Diagram
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Fig. 15b
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Fig. 20a

Fig. 200
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Hotes: 1, The feeder head is supplled with the loop antenna unit,

2, Jumper lengths are finally speéifiaé on site.

3. The tags are mounted in the compartment of the receivar.
—and-genlometer unit casing, When laying out the feeder
observe the following procedurs:

Unscrew the nut off the feedsr head, take out washers,
gasikets and a disk,gwith contacts,

According to the drawing, prepare the cable for mount-
ing with the feeder head terminals,

Screw on the nut, a washer with a projection, thres
gaskets and *he sscond w§sher on the cable

Put on insulating tubes on the terminals of the feeder
head. ]
Solder the terminals of the feeder head tc the cable

terminals through the disk with contacts according %o

the drawing,

Solder the terminal of the head marked "K' te the
cable screen.

Place insulating tubes on the place of soldering and

brald it.

Put the mounted cable part together with washers and

gaskets into the feeder head and clamp with the nut.

Unscrew the nut off the slde of the leads with tags,

£ind a lead slack and then clamp them with the help

of a nut,

Pix the feeder head in the lowexr part of the 1Loop.
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149 Fan out the feeder leads on site and unsolder tags

having first mounted the loop and lald out the feeder,

15, Pl the feeder running from the loop through the
glend C-6 of ths recelver-and-goniometer unit casing
and the feeder running from the loop through the
gland C~7 of the casing.

o~
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This layout 15 supplied lo simplify e repairing
of the apparatus as it is not possible fo mark ull
the elements according o the key diagram

Fig.26. The Layout of the Hounting Jz‘n'ps'of Individual Resi.

stors and Gapacitors

on the feceiver-and- Goniometer (it Chassis
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Fi9.27. The Layeut  of Resistors and Capacitors on the Mounting Strips of the Supply Unit
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