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PREFACE

“he nlan position reneater (P.P.il,) is designed for

obscrvation of tha area surrounding the sety for measure=

ments of bearing and rauge aand for determination of
tarset nosltion data.

The P,P.R. screon, lille the -~creen of the main display
unit of the warning rador, wraescats tae -icture of the
alreraft or ships in tha area aurronﬁding the ship.

The description of the equipuent gives an 1dea of
the performance and design of the P.P.R, (as & whole and of
its individual units); 1t also contains diagrams and laoye
outa which are necessary both for studying the design and
operating the equipment, as well as for its adjusting
wnd tuning, All figures in circles correspond to

- reference numbers of the elements in the key diagram

and ia the compnonent schedule,
The Operating Instructions give nrincival information

on tuning and ad justment of the equ-nment, its mainteaance:

and inspection,
Since P.,P.R. 8ets supplied from tho shipts D.C. or

A«Cy mains are circuit-connected in the same ma.ner,

roference numbers of controla for a P,’,R, set operating
Tfrom an AC, mains are given without braclrets, waile .
refereiice numbers of sister elements of a 2 ,P,R, sat
operating from a D,C, mains are given in bracliets,

- .
1
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The following designations are used in the Doscrip..

tion and Instructions for P, P,Rs units:

MU (BM ) =~ Hotor Unit
U ( BT) = Tube Unit
RSS (BCB) = P,P,R. Rectificrs and Siznal-Selectoyr 'dnit
RU (IB) - P,P.R, Range Unit -
¢P (IYB ) - P.P,R, Control Panel

- GCR ( 3K) - Gyro Compass Reneater

. PD (3Y) - Protection Davice ‘
s (LY ) ~ Target Designation Syate.

)
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' Chaptor 1

GZIIERAL IWFOW ATION
Designation

The plan position roveater (P.P,1s) ia daesignod for
presenting the picture o2 the aircraft and surface tarcots,
for determining the target range and bearing,. and torzet ‘
dosignation, '

The P.P.R4 renroducesa echo signals from targets 2ad
local obJects, coming from radar stations detecting air and
surface targets,

‘ . : Component Units

| The P,P.R, includes a foot Hedal awitch (device Mo,12),
. Junction box (devica No,7) deaisned Tor serving five PP L .pet:

und aspare parts, .
The device uses monitoring and measvuring instruvmants B

_»rovidod‘wifh the radar station set. -
The P,P. R, 18 fed from power units of the radar sta- -

.tion through the Junctioa boxe

3rief Specifications

Rang,e acales srdoassseperssene 5’ 20 and 75 alles
" Diameter of display tube seses 229 mnm (9 inches)

S-E-C-R-E-T
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Scale 0f DOAYINgGS sececvccvevsocce Fixod; {’raduat_ed from
.0 to 360° (the valuo

of one division 1z 19);
the scale nas markings
of the Tour eardinal
points (N,3,0,7).
Scale of relative bearing seecseeesldiovable; astadbilized
_ . . according to the
- . - . coursae; graduated
' from 0 to 130° ror
every side, the volue
of one diviaion is 1Y
Ranpge measureont esseecessssceceee Provided dy movable runge
. : ' _ ‘ nurizar; ranze indica-
" ‘ . - . tion is provided bdy 5
. » . : . fixed ¢alidration
"l' ‘ : v rinzs,
' Bearing measurement eeesscessescss Provided by bearing
cvrsor with ccale of
relative bearing ezd

bearine,

Tarpet rangoe and
bearing accuracy:

LOr TANEO savresrersncrsesroeses 21 0f tha maximum rong e

in use
fOr boarin" '............;...... 10

Re50lution 1N Yango seveieeocceses. 2 cables
Transmlssion of target . o
deaigna»ion data:

for rclativo<bcarinﬁ............ by c¢oarse transuitting

solsyns with a turn
value of 6,000 nils, axd
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by fine transmitting
selsyns with a turn
value of 200 or 100 mils
Tor range seeececcssessres by a transmitting selaoyn
with a turn valuae of 600
. s or 300 cables. . N
liaximum feeder length seeesesse 250 m. |
Time required to start. the
equiomeat after it has been
fully switched off caveevese. 1 min,
Contiavous operation time ,.... 24 hOurs
Tower consumptioNeiecescsnsacses 230 ¥
Overall G1Mensions eeeeeoesceesss 760x570x1335 mm
Wedght seeietvseiiorocsanineses 250 kg

N - -
| ‘ _ P.P.R. Desismn

The plan nosition repeater in wmnde as a sewaratio
saray-oroof set.,

The set housling, front and side covers are cast,
Its back is covered with sheet duraluuin,

All nrinein 1 controls and rejvlators are on tae
top cover walch 43 -at the aawne time the control »onel, -
In the centre of the top cover t;ere 1s an openins ioxr
viewing the screen of the catlodo~ray tubde., The tube

- sereen 13 wrovided with a. viowing hood for shading it in-
dayiight.For convenience in servieing the top cover is
inclined by 15°%. _

On the set front there are ranga, bearing and
course matching handwheels,

- Thae front ojening 1id has the range solector
knod connected by a rod with the switeh itsald located in
the RU unit.. -

'S-E-C~-R-E-T
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A1l the elemonts of the syatem are combined intp

laced inside tho housinge.

‘A1l control and adjustment daviees are under tig

. upper cover {control panel),

The set top part houscs the display tudbe unit Ty
consisting of a cathode-ray tube, tyse 231IM34, fozuz.

aing and scanning coils, drive olementa for rotatine t.o .

scanainz coil, tube fraaing, thermoswitelr and matehin

mechaniasm, .
In this part arc alas plaeed: tiao signal-selector

. range potentiometer, powver troansforuers for tie 310 vV .4 .
" 415 ¥ D.C. roctiriers, as well as tie traasforacxy =f t..
. tube heater circvit znd of the sigial-seleector valves,

The .R33 . and RU units are arscanged in the co tval
nart of the set.

The RU ° unit contains the main clementa of tl.c
circuits of siznal diserivination, electron  relay (l:iimwe-
relay), circuits of scaaning, calidbration, amplifier .
target echoes and identification sizaals, as well as i
first four stages of the signal-salector eircuit,

‘The R,5.3, vnit contains the rost of tiue astoe
of the sipgnaleselactor circutt, ?.,2.1t. supply reetl.ti:vs
and the tube interloclt circuit,

The .potor unit is situated 111 tho lower 'mrt e t. .

P
1t

aet,

Access to the Clem"ntc of tlie set 43 Hrevided t‘;rﬂur--
the f-ont door, the upper iinged panel aad romovable side
11(]a. ) .

n‘ M

or )woviclnf ACCO083 to the wiring, the RU aad Ro°

unit: ary .naJe Liluinf. and ulidjﬂ ie !I‘_\h‘s I‘(‘ RV I ’Ote.lttO“
metar is acces Sivle throush the romoveble cover rastened

97 the unit Tront.

S-E-C-R-E-T-
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The elements of the synchronous coupling systen are
arranged in the MU unit . :d separated from tie indica-
t;on'equipment. “he control :andwhaels aad the motor
unit elements are connectod with the aid of universal
‘jointa so that after G6rrawing out the RU and RSS uaits no
matehing 1s necessary, '

- Device No.7 18 a cast box.

On the front covexr, which serves as a pyancl of tho
set there are switches, pilot aid neon Lamps. ‘the front ’
_cover 1s hinged and caa be easily swung onven to Drovide
access to the interior part aad to the wiring of the
set. On the inside of the unit bacl: side tio iuses are
sitvated, For leading in cables tlie housing has ei;ht
glands, ' '

The foot pedal sviteh (device No.,12) sexves to
indicate that the P,P,R. 13 traasmitting data to the
tarpget designation system, - ’ '

‘Chapter 1II
PRINCIPLE OF OPBRATION
Block Diasram of P,P,R, Display Unit

The bloeck diagram‘of the P.P.R. disnlay unit is
shown in Fig.l. :
Mixed trigger pulses rad taxrget signals are applied
. from the main display unit of the radar station via the
relaying wilt along the conmon foedex to the 4nputs of the
tarpet signal amplifior and signal separation eirxcuit.
The eircuit of the target sigual amplifier 1a arranged in
 such a way as t0 em lify poslitive and cut ofi negntive

. '§-E-C-R-E-T

. . ‘ ' ' No Foreign Dissem i,
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' : dp¥s loend
pulses. The amplified target signals and tae sivdp . ‘“
signal are applied to the grid of the disnlay tvbe ad

£ ~ht marke
appear on its acreen 49 the form oi brizht » .

The signal separation.circuit 13 dosigned for am)lify~ -
ing negative trigger nulsoese ‘ -

The amplified negative tri:ger pulses aro fed to the
circuit of the electron relay which op2rates fron ever:
trigger pulse (427 times »er second), each time “roducing

v

two pulses?

(e) a pulse of nogetive poiarity “or trignering
sweep generator of the display tube, tne reasrator of sawisots
voltage and the generator of calibration pulsesn;

(b) a pulse of vositive nolarity applied to the
accolerating grid of the disalay tude Ior intensifying the
forvrard travel of the boanm. ‘

Denending on the setting of the raange switeh forx
5, 20 or 77 miles doth nulses comin- from the 'ip)=relay
have a duration of 115, 350 or 1,100 mic:osecands,
respectively.

The sweep generator of thc display tuba contains
one normally open valve, Wiaen the tiezntive nulse is

. applied from the eledtron  xelay to its zrid, tho valve

1s cut off and due to the prescace of easacitors, which
saunt the anode of the valve tc tie earth, and capacitors,
avitched on when the ranges are changcd; tire voltage on
its anode grows exhonentially,

The initial (almost lincar) part of this rrowing
voltase is used for the display tubde svoep and fed to the '
orid of tie sween amplifier. : :

. The anode circuit of the oweep amylilier iacludes
the scanaing coil of tho tube. Thus, the sawtooth current

! S-E-C-R-E-T -

No Foreign Dissem . s

i
B R Ty




™A DD ™M m

Declassified in Part - Sanitized Copy Approved for Release 2013/1 1/01 : CIA-RDP80T00246A071800080001-6

F L A =1t} PURer AU

® -15 =

50X1

pulses generated in the anode circuit of the sweep
cmplifier with a duration corres:onding to the selected
range, cause radial daflectian of tihe electronic bsam

on the screen of the tudbe from the centre to the edze of
tho screen. Since the scanuinz coil rotates round the
tube axis in step with the aexrial of the radar station,
at every given moment the »osition of the sweep trace on
the tube scraeen corresponds to that of the aerial in the
space. ‘

The generator of calibration pulses and the
subsequent stages serve for ,roducing calidration marl:s
on the sweep trace avery 1,4 ox 15 milea for tae ranses
2f 5,20 or 75 miles respectively. The gonorator is a
normally open valve 'those cathode circuit includes one of
.the impact excitation circuits oroducing, when the valvas
15 cut off, damped oscillations with a cycle duration orf

_ . 12,2, 48,8 or 183 microseconds for tie raiges of 5,20 ox
. ' 75 milesgyrespectively. The purpose of the %taree subsequont
stages 1s toconvert these damped eacillations into acute
nositive neaks of 2-microsecond duration whiech coincide in
time with tho moment at which Lhe value of voltage in the
circuit of tumvact excitation becomes equal t0 2¢Troe .

_The sroduced 2-microsecond »ulscs are fed to the
circuit of the mixer of ealibrntion and atrobe pulses,
She common anode load of both valves oi thae mixer daovelopst

(a) negative c¢alid ation pulses iixed in time with

' ' respect to the starting nointj . :

(b) negatlve strob pulses with a variadle timing
depending on the sotting ol the sl;nal=-seleetor ranpge
potentiometer. vhon fed to tha catioede of the display
tube, they lower tho notential on the caticde and bring
it closer to the potontials on tho ’rid aad accelaratinp

S-E-C-R-E-T
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eloct¥ode. thus increasing for a moment tie brilliance of

tie imaxe on the tube screale
~d o
Therefoxe,a numbeyr of bLri: » .
the sweep trace. 'hen the scanning coil 1is wotating, .

these spots merge iato luminous concentric circloes,
on rinza obtoined owing

it anots appear along

The Ticred circles are tho calibrati
to the operation of the calibration geaerator cirebit, o.d
the two movabla cireles wileh are close to eaca othor, arg
the strobe rings, The distaace betwaon tiaa strodbe rinsgs

and the centre of tae scrcen vavies according to the

range setting aud is aehieved with the si;mal=gelector
wange potentlometers ' :

"he signal~selector circuit with all av.rillary stiages
servas for producing two sifmal-solector pulses vhich
provide coarse measurcmeats of the tarzet range, -

The nregative pulse of the electron relay cuts »id
the normally open valve of the savtooth voltage rencrutor.
5imultaneously one of the cenacitors is boaiag caargzd. '
This canac’tor is awitched into the anode circuit ol the
valve with the rainge scleetor switehs The vol.taze on the
capacitor rizes exponentially with time, .

The iaitial (almost linear) sart of this growing
voltage 13 supplied to the si:maleselector stage, ‘vaere
1t levels with the voltage comiany ifrom the .otentiometor

" slider,

The.voltagg supplied from the votentiometer dejends
on the position of its slider,

The range notentiometer Teeds a voltage equal to
the voltage on the capacitor of the sawtooth voltage
gonerator, At this time the norwally noa~conducting valve

PO A

selector pulse yroduced at the morient 0L valve opening,

S-E-C-R-E-T i
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1s fed via the cathode follower to tio c¢ircuit where &
~ulse 0f 4.6-microsecond duration is obtainod. The
negative signal-sslector nulse cuta off the normally open
valve, whoao anode cireuit includes the circuit of impacct
excitation with a frequency of 107 = 108 Ke/s.

For controlling the noxt stage, the first poslitive
half-wave of tho escillations produced by the imvact
excitation eircuit 18 useds A3 to the iirst negative j1alie
wave, 1t 1s oxtinzuished owing to tae asauating effect of
the operating diode, Thus, whenovor the valve is cut off
one voltage nulse of 4.,5-microsccond curation is taien
from the circuit, | :

This pulse 1s apniied to the .iext atago, whose
output feeds a negative »nulse almost of the same Juratlon
to »roduce strobe pulses. ’

This negative nulse of 4,6~ 11icrosccond duration

. : cuts off the valve, whose naode circuit includos tha
. circuit of impact excitation with a irequoncy of 32) =
325 kilocycles, During 4.6 microsoconds vaile the valve
416 blanked, three half-waves of oscillation are developad
in the circuit, of which two are poaitive and one = nagative,
‘Mmen the 4.6-microsccond Hulse is no longer applied,
fupthor oscillations in the circuit stop due to the shunting
frect of the open valve, The two Doailtive half-vaves are-
aavlied to the zrid of the cathode Zollower end from 1ts
. ectiode resistor they are fed to tan nixer circuit,

" Thus in every ¢ycle tho circuit of strobe nulses
-anerntes -two positive pulses vilch, via the ulxor, are
fed to the cathode of the display tube, The generation of
tiese nulses 1s strictly timed with that of tha signale=
solector vulae. Phorelore, when the viole eircuit of the
sot is -operating, these pulses nroduce two eirvie xings,
whose position is invariable witn resnect to oauh othor
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ebut can be varied with reapect to the centro pf the
tube screen by turning tie knob of the ﬂigﬂqlﬁﬂelqctqr

" range potentiometer.
When the strobe rings on the. tvbe sereen. coinetds
with the target echo so that tie latter anpaars but\cuu

tho rings, the target ranzs is read o the 3cales
connected with tie range handwacels Since tho awee)n t<

becomes longer as the range [ rows, tae strobo pulsc:
sractically marge into one, waon the set operates ot
~the 75-mile range,

Yinematie Dia~ram oi the Set

The kinematic diagram of the P,P.R, 18 shown in
~ Fig.2.
| It was already montioned in the dascription of ti.e
_ _ P,P.R. display unit block dilagram that, when the operativ
: ‘ turns the range handwheel, the latter drives, through a
' - mechanical gear, the slider of the range potentiometer,
. and the markers of measuring strode pulsas travel along -
the sweep tracoe of the iandicator screen, '
Besides the reapre notentiometer slider this handwheel
is connccted, throuza & mechanical gear,with two range
- computers and tronsmitting selsyn 203. '
The pears are selected 1a such a way that, vien
the strobe pulses are brougat 1n 1lue witi the target, 912
of theconputers shows range 4n hectomaturs and the other
bin navigation cables. Simultaneously the transaitting
- selsyn 203 13 trijgered, which traasmits the range valne
~in artillery ¢adbles to the tar~et designation receiving
oolayn. ' _
) The system 1s nrovided with a mechanical stop which
V?rcvents continvous rotation of the rangae handwheel in the
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sam¢ direction, thus protecting tlie range jotentiometer
from damaze.
_ The mechanical stop mal:es it posaible to tuxn the
handwheel within the limits of Prow O to 790 artillexy
‘cables.
The arrangement of the systeil provides for two speecds
" of rotation of the handwheel vita a turn value of 10 or 40
cadbles,
The scales arrenged concc.trically as rogardo the
P.P.R, tube scrsen make 1t nossible to tal:e readings of
the ship'!s own course, target bearins -and relative beariage
The target hearing 1s read olf the fixed scale
provided Wwith N,5,%,% markinga, as an angle hetweea the
N-maxking on the f{ixed scale and the cursor which ¢an be
turned to coincide with the target imase on the tube
r  screen, The térget relative bearinz is read off the movable
. scale, as an angle botween the zero~marking of the movable
scale and the cursor, The angle between the N-mariding of
he fixed scale and the sero-marling of the movable .acale
corrdsnonds to the ship's owvm courso.
Selsyn 196 which recoives covrao date onalates from .
the transmitting selsyn which has a tura value of 1° aad 18
sitvated in the main display vnit of the radar statlon.
""his transmitting selayn is started by the covrse rejoater
locatad in the radar station axd coutrollied by the
synchronous follow-up system receiving signals from the
Jevice 9K which is the shipts gymo compass repeater,
From receiving selsyn 196 coursa data are conveyed to the
extreme part of mechanical differential II, From the middle
part of this differential the course data are applied
through a mechanical &earing system to the :mner movadle
scale of tho,set,
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Thé course matching is dono with

the aid of a matching handviaeel,

data obtained by rotating the courss mateidng handwhesl sya
supplied to the second oxtremo part of difforential 73,
fr;m whose middle part thoy are sent foxr rotating the

movable scale of the tubde until the ship's head mari:er
' e coincidas vith the shints

[

engraved on the movable seal
nead sipnal on the tube scereen. A

"o course data from diflerential II axe also aent to
the extreme part of dixforontial T

with the aid of the bearing haadwheel th2 cursor is
rotated till 1t coincides with the tarret mark,
Simultaneovsly the target beaziny data are apnlied to t.y
the ship's course data are algebraically added up to t-c
tar~et bearin; data as a result of wviich the target

" ralative bearing 13 obtained in the middle part of ile

¢lffereatial,

Aphlied from the migile sart of the dilferential ¢ -
relative béaring data atart the coarse trairanitting
selsyn 202 with a tnrn valve of 6,000 nils and the fi:nn

treasmitting selsyn 204 with a turn value of 200 or 1 rilsy

both selsyms are 3ynchronously'coupled'with the targzet
designation receiving selsyn, “he coarse and fiae scaics of

S relative bearinl rotate in sten with the rotor axles of tia

transmitiing selsyns,

Juilt in the bea;ing nondwheel 45 a 1isht signal pusie
button contactor iadlcating that target designation data
are tracsnittog,

Recelving selsyn 195, with a turn value of 300 mils,
rotates the tube scauning coll 4a synchronisn with the

‘transmitting selsyn situated in the main display unit of

the radar station, The rotor of the transuitting selsyn
rototes in stos gith the aerial o the radar station,
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For more accurate transmission of the tracking aungle
to the P,P,R, the turn v-lue of the above-mentioned
tranamnitting selayn and of the ¢oxrresponding receivi.:
selsyn 1s 20 times lowar than that of the seanning coile
Due to this P,F.R, tube oceaning coil rotates in phase
with the scanning coil of P,2.I, and, hence, with the
. aerial of the radar station. The ley diagran showiny the
| - cophasal rotation of the P,.,P.,R, scanning coil aind of the

' scanning coil of the main set is giveon 4n Fig.d.

Disc .\ has a turn value of €,000 mils, '
Through a step=-up gear the tinasmitting selsyn of the main
set is rotated with a turn value of 300 mils and it causes
the P,2 ,R. receiving selsy: to rotate with the same turn
value, This rotation is imparted to the P,P?.R, scauning
coil. 3ince the acanning coil of the PP, 23M34
tube should rotate synchronously with the PePole scauniwg
coil the rotation transmitted from the receiving seksyn -
15 stepped down 20~fold by a reduction pear. Thereiore,

"d1se 3 counled to the scanning coil of the P.P.it., tube
rotates sy.ichronously with dise \ of tho P,2.I,

For the purpose of conlasal oheration dises . and B
nave c¢ams which serve {or closlay tuo contoets, Thae can
of di1s¢ B closes the cirquit of rolay R.

When the scanning coils of the main display unit and -
of the P,P,R. rotate in phase, the cau of disc B closes
tha contacts at the same time as tile disc A ¢am onens tie

. contacts. Thus rolay R remains de-energized and the
sclsyms « aelectrically connected with each othex,

Let us assume that tho disnlay unit scaaning coila

" and, hence, discs A and B do not rotate ia phasos In this
case when the rotor of the tranam-ttinb aelsyn turns, the

Al Ty AT o " . S R Y
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rotor of the receiving selsyn will turn too vntil the 50X1
canm of dise B cloaes the relay circuit. Relay R will

operate and throw its contacta in a position wvhieh 'il1
cavse the rotor of the receiving aelayn to stop. The rut.r
of the transmitting selsyn, still turning, will rotate

Cdise A, )
When the cam of disc .i opens tho contects, relay |

will be de-energized, and relezse its contacts and conaect
the phase windings of the receiving solsya to those of tio
transmitting selsyn, Further rotation of the scanning |
coils will be cophasal. ' ;

N

Chapter III ' _ ‘
DESCRIPTION OF P.P,.,, CINCUIT

C—— . &

The following voltages are supplied through fhc conIon
| feedgr to the plan position rereater from device No.l13:
' . _ - trigger pulses of nezative polarity of lemicrosceco=d
duration with an amplitude of cbout 1 V and ronetition
frequency of 427 pulaés DEY 8€C.}
= terget simals of rositive polariti of lemiczasec ad
duration with an amplitude of 1 V and repatition Irequency
-of 427 pulses per sec. (from each reilecting obiect).
In addition te this, whonever the microcontact
located in the radar station device lo.l is c¢loaed,
voltase of the "ship's hoad" mariior 1s apnlied from the
~evice .i0.7 to the PP R,
In detection operation i1.0. during continvous
| automatic rotation of the station. aorial the true nicture
of the reflecting objects in the area surrounding the

station should be sreseited on the tube screen on a
corresyonding seale, R

This i3 achioeved ﬁy:

[ O P T T
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~ continuous rotation of the icanning coil in the '
plan position repeater in step and in phase with the
rotation of the station's aerial; :
- application to the P ,P.R, 0f triz: or nulses shich
detormine the beginning of radial sweep for cvery pulco
emission; '
- application to tie yrid of the cathode-ray tude
of the amplified target and identification sisnals and E
of the ship*s hoad siznal,
" As a result a real map of the reflocting objects 1o
" shown on the P.P,I, tube sercen,
Coarse measurenent of the ranse to any of the
objects visible on the sereen of tie plan position
ropeater is ensured by:
~ five fixed calibration rings on the tudbe screen,
nlaced concentrically with respect to the centre of the
: sersen and corresponding to the diataacces of 1,4 ox
. ' ‘ 15 miles for the rangos of 5, 20 or 73 miles,reapectively;
' - two movable strabe rings 'liose distaace Irom tue
scroon centre 13 varied by the sirnaleselecilor runge
potentiometer,
The range ‘measureanent 1s achioved by bria«inr 4he _
strobe rings in liac with the target echo and roading data off
the scales connected with the slider of the ranje
potontiometer, In the renges of 5 ond 20 miles boti strove
rings are situated at ‘such a distaies that the target
scho can be set between them. In the 75=nile rougze both
strobe rings prbctically morge into ono which 1s atchoed
with the tarpget echo. _
 Coarse moasuroaont of taxset bearing is carried out
. with the aid of tho bonrimg curdor wilch 1a turned dby moans
of the DBIARING (H ?LHP) handvheel till 1t ia natchod with
 the ceatre o‘ tne tar ;o0t echo.
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s of these measuremonts can be read ofr

The rosult
the bearing and range acalas and also autonatically

transmitted to the target designution systom, A dotuilod

geseription of the operation of all PJJRe Ccircuits is

siven below.

Signal . Separation Circuit

The signal separation circult employs two valves 161
and 149 of the €E4 tyse (Fig.4) ad serves for 'H"')"'rdtﬂ-
ing the trigzer pulse from target siznalas

'Phe positive pulses of torpet sijaala and the triprer
nulses of negative polarity coming from the device .io.13
throush a long feeder (up to 250 m.) are apnlied to tie
control gzrid of valve 161, This valve ouerates as a
class A amplifier and serv2s as a buffer that nrevents

. connection between the electron relay and the signal
. amplifier #4nput., At the anode load of valve Ll51 aamnlified
. . trdggor pulses of poaitive nolarity and negative nulses
' of target signals are formed,

The second valve (149) of tie senaration circuit is
blanked by the control grid with the voltage formed on
resistor 15) in the cathode ecircmit of this valve, A3 a
result the negative pulses of target signals aroc ecut
off, whereas ‘the trigier nulses srodude across the anode
load of this valve voltage nulses of negative polarity
with a large amplitude (S0 = 100 V), From the 2nodo of
valve 149 the trigper pulses via capacitor 2 are feod
to the grid of valve 10 4n the electronic relay circuit. -

Electron  Relay

o 63?1; olectron”  relay has two valves 10 and 14 of
5C type and sorves fop )roducing trigsor pU19°°
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for the plan position rapeater circuits, 'hen no trigror
pulse 1s anplied the first valve (10) of the glectron
relay is conductive., Tie second v lve (14) is blanled
because oI the ueua.tive bias voltage annliiled betwmen 135
catlicde and the control grid, This bdias 13 controllod it
the aid 61 nHotentiometer 45, :
ihen the trigzer pulse is applied to the srid of the
first valve of the clectron relay, tho valve decomos
non=conducting and 4ts anodu voltage incrcases, Since the
grid of the second valve of tho electron rclay is
connected via resistor 12 with tue anode of the Iirst valvo,
the voltage on the grid of tlec second valve also sharply
inereases. The sccond ralve opens, and 1ts anode voltaje
drops. 3ince by the moment the trigper pulae 13 applied
to tiae zrid of valve 10 cawacitor 7 1s charged to the full
vaivo of anode voltage, it begins to discharge through
the second vnlve of the eleciron relay and tarsugh one
| of the grid resistors of the first valve (depending on
’ -0s8ition of rarye switeh 6a). For tao first range (5 miles)
1t discharges through valve 14 and rosistor 3. Thus, the
discharze cvrrvent of capacitor 7 ercates on the grid cf
the first valve of the electron relay a aogative voltage -
which decreases according to the oxponontial law. This
voltage keeps valve 10 cut oif,

Ag the eanacitor discharges, the first valve of the :
eclectron relay begins to open, its unode voltago
decreasea, thereby lowering the voltaze on the grid of the
aecond valve. The 3econd valve begins to get blanked, its
anode voltage increascs, and cnnacitor 7 veging to charge .
through resistors 13 and 3. '

The charging curront of casncitors 7 dovelops a
positive,bias on the grid of the first valve, thus facilitate
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elactron rolay circuit to its

" ynitial position. ¥hen capacitor 7 1s charged, the rolay
will return to the initial position and will again be
ready to operate from tha next trigser pulse. The operae
tion period of the electron relay is determined by the
repetition frequency of trigger pulses which 1a equal
to 427 pulses peY sSecs, while the duration of pulses

"~ ,roduced by the electron  Xrelay 18 detormined by the
;1me constant of the discharge circuit consisting of
canacitor 7, resistor of valve 14, resistors 43 =~ 49 and

- resistors J,4 or 5 depending on the position

| ing the return of the

one of
| .~ of the range switch. .
' Depending on the range = 520 or 75 miles, sot with
. - the aid of range switch 6a, the duration of the pulses
produced by the electron relay egual to 115, 2350
or 1,100 microseconds,resncctively.
: ‘ Besides the control rrid of the electron  relay
| ‘ | ' second valve, the nositive »ulse formad on the anode of
o ' valve 10 18 also fed to the second grid of the cathode
ray tubde, thus providing the inteasification Ioxr the
forward travel of the lean, ‘

The negative pulses formed on the anode of tho .
second valve of the eleetron. relay é.re used for tiignex-
ing the sweep zenerator 0f the ?,P.ll, tube, tie circvit

. for produeing calibration pulses, and the sawtooth voltage .
zonerator,

By reducing the bias voltage on the prid of valve 14
seli-triggering operation of tho electron  relay can bde
obtained, i.ce 1ts operation without a trigrer pulse, This -
procecds as follows: when tho bLias voltaze on the grid of
valve 14 1s diminished with potentiometor 45, valve 14

- bogina to open and, hence, capncitor 7 bazins to disCnise

o S-E-C-R-E-T
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which increases the negative voltaze on the grié oi
valvo 10 and the voltage on its anode,.waleh, in its _
turn, increases the current in valve l4, This increasc of -
‘tho current 18 of avalanche type and valve 10 is cut offs -
From this moment on tue oporation of the electron rolay
" will be tha same as described above with the trizgoer
pulse applied, but tho operation pesiod of the electron
relay will now be dotermined by the sum of time constants
of charging and diucharginm circuits of canacitor 7o
The self-trigsering operntion of tho olecctron
rolay is somotiwes used whencheeling P.PeRe display unit
circuit in the absence of a trigger pulse, but the
electron . rolay self-trigrering opecation 19 not
- permissible when deterwining the targog.range under real
conditions. ‘

.' ' | . Sweep Circuit

, The swaep circuit is formed by the sweep genorator
employing valve 21 of tha 5C%C typ2 and the sweep voltase
amplifier employing valve 37 of the 6N3C type; it

serves for producing sawtooth voltagze to scan tae beam of
the indicator tube.

Sweep generator 21 1s trizcerod by the nezative
square pulse coming fLrom the electron relay via cq“acit-
or 16 to the valve grid. In the absencoe of this julso
the valve of sweep generator 1is complotoly open. “hen the
negative nulse 1s applied to the grid of valve 21, the
latter 1s 1nstant1y cut off and from this mouwent on the
charging of one 0i =~ - eapacitors 29, 31 or 33 becins,
depending on tho »osition of the range switch, In the
course of charging, the voltase on the capacitor vnriea
accordihg to the exponential lav, Vheg the pogat}ve pulse

S-E-C-R-E-T
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from the electron relay 1s no longer applied, the valve

of the sweep generatoxr becomes conducting and cadacitor
y chargoed instantly discharges -
through valve 21,

The time constant of the capacitor charging circuit
13 selected in such a way as to use for operation only:
the initial, the most linear section of the exdonential
curve that characterizes the law odf voltage increase ¢n
the capacitor,

Valve 37 of the aweep voltage amplifier 1is normally
cut off by the voltage on resistor 38. Its anode circuit
is connected to scanning coil 112, Tho control grid of
valve 37 receives from the swaeep generator a nositive .
pulse of sawtooth voltage and from the anode of valve 65 «
a positive square pulse producing the pedestal for the
sawtooth voltage pulsa, In the anode circuit of tils
valve and, hence, in tho scanning coil sawtooth curreat
flows, The magnetic field of coil 112 causes radial
deflection of the clectronic becam from the centre to tie
edge of the display tube screen. ‘ :

The scanning velocity of the tube beam ia variad in"
accordance wvith the variction of the range with the aid
of awiteh 6b and is determined by the canacity oi ons ov
the cajpacitors 29, 31 or 33, | |

The sweep longth on the tube sereon is varied with
potentiometer 139 situated on the control panel and
switched into the cathode circuit of valve 37 to vary
the value of bias voltage and, honce, the value of
sawtooth current in the scanning co1l, :

 Between ehoe 35 and the slider of switeh 6b
potentiomcter 34 1s included ¥Wilei 4s situated on the
control panol ang dosignad for varying the potential
on the anode of valve 37 and, consequently, the voltagse
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on resistor 41 by which it is possible to exactly match
the beginning of the sweap trace with the centre of the
tube sereen, To ensure necessary shift of the boginning
of the sweep trace with resvect to the ceatre of the
screer, resistor 23 or 24, dopending on tho range seot,
1s connected in series with cchoke 35 by mcans of '
switch 6b, Choke 3% is nocessary to preclude the effoct

of the alternating load, due to potontiometer 34, on
the oneration of the tube's scanning coil circuite

Calibration (Arcult

' The ecalibration circult conaists of the generator

" of calibration pulses (valve 65 of the 6C3C typo), the
amplifier employing a 6C5C type valvo 78, the limitor

. - and the amplifier (6C5C type valve 83), the pulse forming
' ' stage (6C5C type valve 87), the mixer ( 619 type valves 9%
‘ . and 99),
The calidration circuit serves for producing
" calibration pulses which are fed to the cathode of the
display tube and produce rangé marks on the sweep trace,
The spacesvbetween the range marks correspond to the

ranges of 1,4 or 15 miles denonding on tae vosition of
"tho range switch for 5, 20 or 75 miles, respectivaly,

When the 5cann1ng coil and , consaguently,the
svieep trace rotate, the raage marks merge into conceutrie
circles, called calibration ringe vhich male 1t nossidle
to determine the approximate targe t range on tho sereon
of the display tubde. -

Valve 65 of the calidration pulse geonerator
normally operates with a low anode curreat, whose value -
doterminos the energy accumulated inu tho eloctromagnetie
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£181d of the coil in the impact excitation circuit placed
| in the eathode cireuit of the valve. The negative square
: pulse coming from valve 14 of the electron ralay cuts off
" valve 65 thus stopping 1ts cnode current, This gives rise
l; to damped osetllations in the impact excitation circuit _
whiech are sent to the ~rid of valve 78. v .
L Simultaneously, a positive pulse is supplied from f
" the anode of valve 65 to the cathode Qf valve 37 via
‘capacitor 27 or 28, Its duration ie the same as that of
the electron. . ralay pulse which together with the
sawtooth voltage affects the curreat of valve 37, ‘ .
Depending on the range solected, the first, seeond
or third impact excitation circuit is switched on in the
cathode circuvit of valve 65, The oscillation froquency of
each ¢ircuit is determined dy its paramsters. Fine tuning
- of the circuit 18 achieved by varying the soelf-induction’
.- value 0f the coil with the aid of cardonyl cores,
. " Valve 78 serves for amplifying the oscillations of
' the generator of calibration pulses, The oscillations
- produced in the imvact excitation circuit are fod via
series resistor 76 to the srid of valve 78, PDue to tho ~riad
current flowing in the grid circuit of this valve the
tops of the positive half-cycles of the -oscillations are
~ clipped. A3 a reault,.in‘the ,ode circuit of amplifior
valve 78 there appears c numbu: of flat negative pulses nnd
positive voltage half-waves, The calibration rings are
rengved from the tube screen with switeh 101, which 1s
arranged on the control panel and shorts the srid of
valve 78 to the housing of the unit (earth).

-Valve 83 sorves as a limiter and an amplifier of
the calibration pulses, Normally this valve i3 blanked. Tho
‘oscillations coming. from the anode of valve 78 open by
their positive half-cycles valve 8) and, a8 a result, &

ot
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number of negative square pulses of the same amplituds
appear in its anode circvit, These pulses are fod to the
grid of the forming cireuit valve 87,

A positive bias voltage 1s applied to the grid
of valve 87; the anode load of tiils valve consists of low.
inductance coil 86 and resistor 85 connected in paraliels

- The negative pulses coming to the grid of this
valve cauvse variations in the anode current, thus setting
up the counter—eloctromotive force in self=inductaace
coll 86,

Positive and nezative pulses of ssall amplitude aad
dura ion are formed in the anode load of valve 87. Theso .
pulses coincide in time roapectivel: with the leading and
trailing edges of the équare pulses and are fed to the
5rid of mixer valve 995,
The mixer cemploys two valves 95 and 99 oporating
, with a common anode load, 3oth valves havo the same
' operating conditions and serve to mix two negative .pulse
. voltages: the voltage of calidbration pulses and that of
signal=-selectoxr pulses, )
Valve 95 is normally blankedj therefore, the negative
pulses coming to its grid do not affect the current of
the valve, The positive pulses open the valve, and
large~amplitude acute negative pulses are obtained in
its enode circuit, The anode load of valve 95 1s made up -
by potentiometer 93 viiich 1is located on the control panel
and serves for controlling the amplitude of the calidbra-
tion pulses, From this poteitiometer the calibration
pulses of required amplitude are fad to the cathode of
'display tube 110, Depending on the raage set, one of tho
resistors 91 or 92 is switciaed iato tae anode circuit of
‘valve 95 with switeh G6e. The calibration pulses lower the
tudbe éathode potential, thus brizhtening the section of
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| " the sweep trace corresponding in time to the moment o:
applying the calibration pulse to the cathode.»As a reault, -
a number of bright spots appear along the sweep trace san -
tiie tube sereen, Whon the scanning coil 13 rotating, these
| " spots form concentri¢ circles:calibration rings.
‘ B Valve 99 is also normally bdlanked, Its control
.'grid receives positive pulses from the signaleselector
cireuit. In the anode load (ecommon with valve 95) negative
 pulass are formed which coming to the cathode of tube 1ion, .
produce on the sweep trace two additional bdright spots, the
distance between them corresponding to 2.3 cadles,: '
, . The cathode eircuit of valve 99 includes potentic-
| .. meter 25 which is used to control the amplitude of the
' strobe pulses, Potentiometer 93 altuated on the control
panel controls the amplitudes of both the calibdbration and
‘ . .-*. strobe pulses. The range of control ensured by potentio-
‘ | © . meters 25 and 93 is such that it permits to control
. ' '~ maxioum and minimum brightness of the calibration and
: strobe rings on the tube secreen.

Amplifier of Targoet Signals

_ The amplifier of target 3i;nals eontains two
valves 124 of 64 type and 133 6]19 type and is
 des1gned for amplifying tarpget signals coominyz to the
~ amplifier 1nput.'In additiba to this, valve 133 is usaed
" for producing the shipts head marker voltage,

Valve 124 of the amplifior is normally blankéd'b?
the dias voltage anylied to the grid of the valve from tho
potential_dividor consisting of rosistors 138 aud 139.

'The rid of vaive 124 receives by the common.cable from
the relaying unit of the radar station; to which the.P.P,R-
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is connected, the target signals of positive polarity
and the trigger pulse of negative polarity. Sinco _ .
_ valve 124 ias blanked the ¢tripgger pulse does not
affect the anode current of the valva.
The target signals of positive polarity are
amplified and then apnlied from the amplifier input (1n
tha form of positive pulses) to the tube ;rid of the plan
position repeater, causing a bdbright spot to appear on
its screen.,
The target signals follow each other with an
interval which can be controllod withia 1.5 = 5 micro=
secondd in the trigger circuit of the radar station
transmitter., The target signal haa a duration of
1 micyosecond. ' '
The ship's head signal 13 formed as & rosult of a
momentary application of negative dias voltage to the
srid of valve 123 when the microcontact connocted to the
, aerial of the radar otation 1s closed. If switeh 269 on
‘ ' o the P.P.R. control board is in the Of poaition the. blanking
" yoltage 1s applied to resiator 137 and thon to the crid
of vaive 133,
When the negative oiaa 13 applied, a positive pulce
is formed in the anode load of valve 133 and a bright
line showing the direction of the ship's head appears ou
the tube screcn. :
The ship's head marker voltage together with tho
amplified target signuls 18 impressed on the oxdd ef tho
nlan position repeater tubo.
Solf~inductance coil 135 servos for cOrrecting the
shape of the pulge in the amplifior output,.

50X1

”1gna1—aelector

The signal~selector circuit consists of & sawtooth .

5-E-C~R-E-T
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voltaga generator, & rango potentioneter aid a C&thode5ox1
follower of the potentiodeter voltagze, & sipgnal-

solector stage, o catihodo follower of signal=selattor
suinas, a eircuit for producing nulses of 4.6=microseeqng
tion and a eirenit foxr produeing tio strodbe puldes.
“fhe sirnalwesolector circuit 1s divided into three
parts arfangcd in difforent unita, Valves 171,179,199

Are in the RU unit. The signal-gelector range poteatio-
meter is installed in the upper part of the equipment,
ynlves 217, 232, 24u and 254 are placed in tho R

unit,

(}dru

The signal=selector cerves for producing atrobe
pulaes which, coming to the cathode of the tube,

produce two bright apots on the awoep trace at a

distanco corroesponding to the actual range of 2.5 cabdles,.
In the 75~milo range the two apots practically marge inte
one. These marks can travel along the whole length of

the oweop trace, When tho ascanaing coil is rotating,
these marka form strobe rings whieh provide coarie
range ueasuranont on the plan nosition rencater in all
three ranges.

The sawtooth voltacg e gene-~
rator sorves for ecroating sawtooth voltage sunpli:d
to tihe dnput of tho dignal-geloctor stage.

The fenerator omnloya a portion (171 b) of 610C

tyno valvo 171,

-The 5rld of the sawtooth voltage generator valve
rocolves from the naode of the olectron rolay valve 14
the nerative pulae which ecuts off the normaily open

F

- vaiva 171b, &t the same timo ono of the éaoacitors 162,

134-0r 186 starts charging through resistor 170 and

Fauch veaiator 331, 330 or 329 degendinu on the
eﬁxnetiva rango set with switeh 62,

§-B-C-R-E-T '
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\lhen the slectron relay pulse ceases to be
~effective, the valve of tho sweep generator becomes
conducting and capacitor 182, 184 or 186 previously
- charged instantly discharges through the valva,:
_ The voltage on the capacitor,depending on time, .
varies exponentially. The time constant of each charg=
ing ecircuit is selected so as to use for operation only
the 1initial, the most linear portion of the
exponential curve that characteriges the law of
capacitor voltage rise.
From the slider of awitch 67 the voltase i3
supplied via resistor 180 to the signal-selector stage..
v The range potentiomater
.48 designecd for delivering to the signal-solector stage
a D,C, voltage, whose value is regulated by the
| position of the potentiometér slider. Due to the
‘ o mochanical coupling between the notentiometer slider, tho
range handwheel and range scales, the valuve of this
voltage always corresponds to a definite renge 1auicated
by. thae scales,
Yaen moesuring the raanze with the signal-saloctor
the voltage on the potentiometer slider avst be sot ~t a
value corresponding to the value of t.e sawtooth voltage
at the moment wien the target aign'l arrivan.
When the two voltagos lovel with each other at tue
sane moment a8 tho tarvot aignal mark appoars on the
dioplay acroen, the/actual Bange 13 read off the scale.
This i3 how 1t works. 5ince tho momont wien the capacitor
of the sawtooth voltage gonerator starts charging 1s
synchronized with tho trigger aulse of the eloétxon
ralay and, consequantly, with the mcment vhen a highe
frequoncy pulse is radiatod by the main sct's aerial, the

5-E-C-R-BE-T {
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yval betwoen the moment when. the capacitor .
omeat, when tho target signa)

:

When tuwrning the range potentiometer slider the

-f“?7.§51tage %ed to the signal-selector stage bacomes equal to
| the voltage accumulated in the capacitor by the moment

"the target echo appears ¢n the screen, the mark will be

n'mbetween the strobe rings and, thereforo, the target range

yx'“'reading can be taken off the scales connected to the

. potentiometer slider.

To make the unit more reliable in operation and

' simpler in manufacture the plan position repeate: has a

contact (decade) potentiomater with exponential winding, .

S which pr vides sufficiently smooth adjustient of

.- resistance and, hence, of voltage,

The range potentiometer has 25 “coarse¥ coils

_ . connected in series and consisting of 50 sections of
" equal réaistance, and 29 series~connected "fine" coils

which alse consist of 50 sections of equal resistance,

" Vhen the range handwheel is turned, the commutation device

“permits all the 25 fine coils to be parallelw=connectel

,I: with one of the coarse ¢oil sections in succession witasy®
. breakini the circuit. These connections take place at

intervals required by thae pote.atiowmetey slider, from which
_the potential (in relation to the baginning of -the coarse .
coil circuit) ts taken, to run over all the fine coil

__sggtions in succeasion following the jotontial increases
- Kinematically each successive conacetion of the fine
- coils .tc a coarse coil section ta'es place at dVery-130°\u

- turn of the potentiometer slider,

values, wp to 2.?90 valves in all, are talen from the

S-E-C-R-E-T
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potentiometor during one run over all the coarse coils.
Due to this the voltage talen from the »otentiomoter
varies smoothly dopending on the position of the range

* handwheel,

The potentiometer onorates o3 followa,

At the beginning of the ope:ation slider I (Fig.5)
is on the input lamella, slider II « on the first lamella
and slider III - on the zero laqsella, The simplificd
2otentiometer diaygram vhich corresponds to sueh position .
of the sliders is shown in Fig.6 (a), and the eguivalent

“diagram - in Fig.6 (b)s For the pursose of simplifica-

tion the figures show 5 coarse and 5 fino coils,.

The potentiomoter output voltaze (slider ITI) in tiis
case 13 equal to zero., At the same time the voltage at
the ends of the sories-connectod fino coil circuit is
equal to tho voltage in the middle of tha first coarsd
coil. Taen the range handwhcel 1s turaned, slider III nakes

nalf a turn moving from the 1st to the 48th lunella, tius

contacting 1in turn 24 fino coils,
“After slidex III reaches the 48th lamella, the

mechanism moving slidexrs I ond II 1s sot 4a motion, Slider I

‘irst moves to the i1dle lamolla, thus disconnecting the

" bezinning of thie fine coil circuit from the potontiomoter

1aput, and slider III moves to the 49th lanclla, leaving
only one half of the fine coil owitched on.

The simplified and chi{&lent notentiometer diawrama,
vieh correspond to this poaition of the slidors, are
~hovm 4n TFigs 6 (c) and 6 (d).

Mfoving further, 3lider YIL will roach the 50th

blumolla, thus suitchinp off the remaining half of the fine
‘coil, vhile slider I will contact the socond lamella, thua

connocttnn the be~1nn1n5 of the fine coll circuit to the

' §-E-C~R-E-T
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beginning of the socond coarsa coils All this time slider II

- 3lides along the fixyst lamolla, without breaking the

circuit, o
' The simplified and aquivalent potentiouetor diagrans,

valch correspond to this nosition of the .sliders, are showm.

" in Figs 6 (e) ana & (f).

Thus, the potentiocmeter outnut voltage grows in
steps from zero to a value equal to taat in the middle of
the first coarse coil, '

Since each fine coil ia connacted to tirae lanellas,
i.es divided 1nt%o two sactions;, the outyut voltage after

one half-turn of slider III will have 50 staeps,

hen alié?r 1 passes from one lamella te another,

" slider 1I does not breal: the contact; the resistance of

tiie series-connscted fine coils up to the »oint whare

" slider III 1s switcaed on  is nueh groater than the

resistance of one half of the coarse coil added .to tho

Due to all this the voltage talen from slider III will ' |

‘rise continvously (step-like) without brexn':inze.

Further circuit operation is analosous to taat
described., During the noext half-tura slidor III moves
from the 5lst to the 98th lamella, ‘t tiie moment sien
slider III reaches tihe 93th lasella, the machanisn noving
3liders I and II operates again, , '
The simnlified and equivalent diazrans for this
position of the sliders are showa in fgs 6 () and 6 (h).
“hon.slidexr III passen to the 9Rh loaells, slider t will
disconnect the end of tho fine coil ecircuit from the
coarse coil eircuit /T 4(1) and 6 (3)/, and when
slider I1II reaches thoe zero lamella, slider IY will contaet
the third lamella and connect the cad of the fine coil
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" eireuit to the middle of the second coaras coil
- JFags 6 (k) and 6 (1)/, .

During the second half-turn of slider III the
potentlometer output voltage grows continuously (4in
steps) from the value of the voltage in thoe middle of
the first coarse coil to a value equal to tho voltago
in the entire coarse coil,

Due to appropriate selection of the resistance
‘values in the coarse toila, t e potentiomoter output

voltage varies exponentially. _

As was already mentionod above, when the )otontio-
meter axle and, hence, the axle of slider III turn by 180°
'sliders I and II jointly move to. the aext lamella,

Thay are driven by a bechaniam wnose kinematic diagram
is shown in Fig. 7. ﬁ

The sten=hy-aten macianism consints of two diaca

with projections coup;ed together, and two !ialtose crosctes
. Tixed on the sane axle. ' ,

At every half-tuxrn the discs with the ald of tac
projections alternately turn the iinltese crosses they are
conngctod withe At thie sane time. the jear,placed on the
same axle with the crbqwes,turﬁs'and 80 doos another gear
connacted with 1t cavaing sliders I and II to rotote, _

Potentiomoters 197 and 198 (Fig.4) servo for nclocte-
ing the initial voltnfo on tho pgrid of valve 190 whan the.
range potentiomater iJ {n tle zexo poanition, while
potentiometer 210 serves for sclecting tae eximum voltase

" ta'zon from the raage ﬁotontiometer

The voltage from the slider of the raage potontio-
meter 1s an»lied via reststor 214 to the control 2rid of
cathode follower 6¥4 valve 190, Reslator 214 serves for
roducing the inlluence of sauary vaviations in tho ronze

votontiometer resistance on tho valve 190 zrid circuit.
Juring commutation of tho fine colln. -
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Prom the cathode follower output the voltage is fed
to tho cathode of valve 179 balonging. to the signale-
selector staga.
The signal-selector stage
is deeigned for producing the si:nal-selector pulse.
. The stage employs 654 valvoe 172. The operation of the
simnal~solector stage is based on contrasting two voltages:.
. D,C. voltags, which comes from thao range potentiometer via
. the cathode follower aad A.C. voltase which is gupplied |
from the sawtooth voltace generatsr ouvtput,
Yhen both voltages are equal, the sipgnnl-selector
pulse 1s formed at the stage outwut,
The stage incluvdes (4 valve 179 which ia blaniked
by a nositive potential fed to its cathode,
t/hen the electron relay operatoa,_tﬁc potontial of
the control pgrid of valve 179 bepins to prow dbecnuse of '
, _ an increased charce in one of canacitors 102, 184 or 18%
‘ . o ' belonging to the sawtooth voltage jonerator. ‘fiien the
' value of this voltape aphroximates the value of the
positive voltage talen from the range poteationcter to the
- cathode of valve 179, tio latter o.ens aad A aegitive -
~ voltage pulse 18 created across its asode lead 175,

The time of tho boginning of this pulse will depend
on the value of the positive notcatial on the cathode of
va.ve 179, ‘

The si~naleselector pulse formed in the anode
circuit of valve 179 is fed to the control grid of the
cathode followar valve, , '

The resistors aid eapacitors 331 ond 183, 330 and
183, 329 and 187 serve, denending on the rance solocted,
for more precise matehing of tho initlial sawtooth voltn.o
section with the voltage coming from the range potentio=
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meter. Potentiometor )47 serves for tha initial adjustment .
of the signal=aselsctor pulse whom . valves 179 and 190

are replaced,

The c¢cat hog e fo1ll ower of
signal.-)ole‘cfor pulses ia
desimied for delivaring the signaleselactor »ulse to theo -
33 eircult which produc¢es the pulse of'4.6-m1crosecond
duration,
<he »rosence of the cathode followor pracludes any
influence of the distriduted caracitances of tho fecder,
which carries the signalepelector nulse from Ri! to the -
R3S  unit, on the steepness of thie pulse leading edge.
“he cathode follower employs one portion (171a) of 6il8C
valve 171. The signal=-selector nulse formed across the
cathode load of the cathode follower valve consisting of
resisiors 147 and 128 48 passed via capacitor 144 and the
feeder to the RSS . circuit where the #,6=-nicrosocond
Julse 18 produced, '
Th-e circutt for nroduveing
n pulse o0of 46=nicrosccond
duration ia designed for geaerating ~nd formilng

- the pulse of 4.6-microsocond duratio- which anvears
simultancously with the bdegin.ing 0of the pulse coming from

‘the cathode follower of the sizmal=sclactor stage, This

_ eirecuit employs valves 217, 240 of the 674  tyre and

valve 232 of the 6X6C typo.
. The anode circuit of the normally open valve 217
includes an impact execitation oscillatory circuit vhich

consists of selfeinductance coil 223 and eapacitors 204

and 225, The negative pulse of tiho sigaal=selector

‘annlied to the grid of valvo 217 cuts the latter off.
" Due to the electromapnotic enexpyy hccunulated in tha

[
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megnetic field of coil 223 oscillations with a frequency
of 107,3 Ke/s arise in the impact excitation circuit,

First positive half=cycle of the 4,6=microsecond
oscillations opens valve 240 which in the absence of this
suise is ecut off by the control grid due to the voltage
:}ron across resistor 244. At the same time & 4.6=nicyasecqy

Ative voltage nulee 1s created on the anode of valve 24,

nog:
Tais pulse 1is impressed on the grid of valve 234,

The negative half-cycle of oseillations in the im.acet
station circuit 1s damped due to the shunting eflect

exc

of diode 232.
Thus, each time valve 217 1s blanked only on2 nulse

with the duration squal to the half=cycle of the circ.it
oscillations 1s taken from the impact excitation c.re:1:,
. The c¢circuit for pr:>duceit
the strobde pulsoes is desimed t: = ;o
two positive pulses each time it operates and tu fe.d
them to the grid of valve 99 in the nixer of calih-.:<ia:
and =trobe pjulses, Since tie momaent when the vtreie 17 i35
appear 1s timed with the merment rhen the signul-sel "2+ -:
oulse is produced, these npulses, when the catire o.., .
Systex is in overation, 11’ nroduce 0. the dis-~lay - o
screen twa strote rinys, whose position with ras cct
the ceatre I the screen can de varied by turning the
signal-selgotar zotertiometar !mob,
Yae elrcuit e loys KHBT valve 254, The necative
pulse conlng 1ron the ancde of vaive 240 blanks tue it

'r “‘ . R
ils portion of valve 2%, The oscillations arisi. .-

in this caso in tha inoact erelitatlon eircuit foread N
3elf-inductance coil

252 and capacitor 253 are p 11 P2
the orid of the rejhpp ..

8 catzole Tallower,

{1
(X

curtion of wviiv: 254 somt ot 8S

. S-E-C-R-E-T
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The frequency of frae oscillations in this circuit
is threo times greater than in the anode c¢ircuit of - -
valve 217. Therofore, while the left half of.the valve 254
igs blanked (4.6 miecrosecondn), throo half=cyclaes of
oscillatione oceur in the circuit, two nositive and oneo

osativaes When the offect of the 4,5-mierosecond pulse
coascs further oscillations in the eircuit cease too, due
to tho shunting effect of the open left<hand portion of
valve 254, '

' The positive halfecycles of voltage oscillations
are impreased on the grid of t.o blanked right=hand
yortion of valve 2:4,096n i1t and psrcduee astrode pulscs in
+he cathode reaistor 253,

The time 1interval bLetweon thc amplitude values of
these pulsos correanonds to thc'diatanco of 2.5 cablo=,

- The controlled feedbaok betwaen the cathode circult
of the output triode and the impact excitation e¢ircult

: achioved with potentiometor 259 and cajacitor 235 keops

‘ : . the amplitudes oi Yoth strobe nulses cqunl,

50X1

Plan Position Rejcater Tube | ‘

Plan poesition repeater tudbe 110 is a cathode-rny .
tube of the 231M34 type with mapn:tic control of the
cathodo beam, ' _ ‘
| The tube has a seres: with afterglow, 2z0 wa in '
diameter. ' .
The brilliance of the dianlay ol ti.o tube :eremm
i3 controlled by means of varving the bina voltage on the
+1d and the accolerating cleetrade. Nrilliance adjuate’
Jent is effoctad srith CP potentiomnter 102 by noans of -
varying. tho value of rositive roltaro fed to the tube

C:&thoaeo

' §-E-C+R-E-T
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¢ and calibration pulses arg also fad yq

The strod

et The cathode beam 13 focussed by the magnaotic fielq

produced by the focusaing coll when energi: 20d .

The value of the current in fo:2 umin{' coil 111 1s-
controlled with CP variablo realstor 107,

mhe radial sweep of the tubo cathode bdean 13 alag
affected by the majiuetic £ield of scannins coll 112
deflecting the beam wien tao savtooth eurreat of vaive
37 passcs tarough it. The co1l 1o rotnted rouud. L. Y
of the tubde with the 2id of a univerasal folnt shaft
coupled with a synchronovs notoxr.,

e amplified target si nals are applied to the tuns
~rid, inereasing the brilliance of the tubo bean at t.e
moment of their application., The voltage of tihe 3aip's leal

- marker 1s also fed to tie tude zrid, . ‘

. _ ' . The forvard travel of the dYoaam in sweeuinr is
intensified by the poaitive pulse delivered fronm the oaods
of electron relay valve 10 to the accelorating olactrode,

The oltage 6f 5,000 V 18 fed to the tube anode
from the highevoltage rectifier,

ek e N e i

s .

' §-E-C-R-E-T
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PART II
'OPZRATING DNCTRUCHIONS

L
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Chapteyr 1V
SWITCHING TH:Z UNIT ON AND OFF
Prenaring the Unit for Use

Aftor the station 1s switched oh, the following

uugt be done to prepare the plan position reneater for
use!

(a) turn BRIGUTN:SS ( APKOCTD ) xmobd fully couater=—
¢c. octwise‘

(b) switeh on_the unit supply vo).tago with the
main on/off switch®d BUKO=-BKA.=BuK14)§

(c) select the roquired brightness of tha tube
scales with the SC.12 ILTUMINATION ( OCBELEHME) knobd;

(4) aset normal brilliance of the sweep tmco with
the BRIGHTMNISS ( APKOCTR) knob;

(e) ret tie best nossible focussi.; ol the rodlal
sieep trace with the FocUs (OOKVC ) kaod;

- (f) set the necessary ranjze: 5, 20 or 75 miles with '

‘e RAIGT SYITCH ( MEPEKAVYATELD ARATIA30HOR) ¢

(g) sat the sweep longth with the 5UniP L 340TH
“ TIMHA PA3SBEPTKH) lnod 30 as to give cnough svace for 5
*1lidration rin'gs;

ey - iy

%) The valve for blocking high voltage in txo display.
tube starts operating 30 = 40 2socs aftex the curroeat vas

amlied to ‘tho unit.

 §-E-C-R-E-T
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use the CENTRING ( UEHTP ) kmob to match the
race with the CUTHEOY -

(n)
starting point of the'swoep t

. rotation : ;
contre of rotation] CALIBRATION RINGS AND $S ( KORBI

1) select with the .
}u\jmsP( “) CC) nob such brightmess of the calibration
inns and range mark as not to “dlur' the torget algnal

naxls; : ‘ -
'(.1) curn on the SIIP'S HZAD (HOC KOPABAA ) switen

to obtain a shipts head airnal on the tube acreon and by

turning the MATCHING ( COTAACOBALME) Xnob line up the
$hip's hoad nark engraved on tho movible scale of the tube
with this signal; aftcr this switeh ofl the ship's head

. signal;

(x) for coarse measurement ol t.e range and hearfug
use the calibration rings and the fixed scale;

(1) with the CALIBRATION RINGS ON/OFF ( KANWEP.
KONBUA BK1.-BtKl.) switeh turn off the ealibration rings ' -
if they are not necéssary for dperation; - '

(m) for fine range measurencnts use RANG:E ( JIAABHOCTY)
Xnod to dbring the rangs mark in line with the target echa
S0 that i1ta external ring would touch the leading (naarest)

case 1t 1s possitle to rcad the raange oxi the range
computers in navigation ¢adles-or in hectometers; at the
same time aa the range mark is travolling, the range
transmitting selsyna in tho motor unit turn throu,;;,h a
"corres‘:)onding engle and intvoduce the diatance 1n terrms '
of artillery cables into the target designation ,a;,"stcm;
(n) for determinn.t'ion of the target doaring set the
cursor of the display tube to run through the ceatre of
the target mark; the bearing 1s rond off the fixed seale
against the ecuraor line, the cursor being driven with the

S-E-C-R-E-T ' ;

: ! No Foreign Dissem f

- -

L Declassified in Part - Sanitized Copy Approved for Release 2013/11/01 : CIA-RDF’8OT00246AO71800080001-6




| Q. R_B.T ‘

Declassified in Part - Sanitized Copy Approved for Release 2013/11/01 : CIA-RDP80T00246A071800080001-6

e

o | RS

| WYhen the cursor is moving, the relative bearing
transmitting seloyns in the motor vnit turn through a

correspond}ng angle, thus introducing the relative boaring
.into the ahip's target designation system, '

The transmission of targat position data ig Signallod
by pressing the button in the BEARIijc handvheel, For PR
transmitting the data concerning the range and the : '
relative bearing of the selactog target, the foot-pedal o
switch (device 12) should be pressed, thus sending a B L
signal to the tarpet designation system that the target S
position data have baen determined accurately, o
' ~When the roply signal from the ship's target
| . desipgnation systen is received, the pilot lamps'on the
| ~ control panel light up; the data transmitted by P.r.R,

~are considered to have been racoived, '
Note: In the course of oporation 1t is necessary |

- to cheek up periodica;ly the course matching by
; momentary applications of shipfs hoad aignala;'Alao check
. ’ i up poriodically 4f the range readings are corract by
. taking the readings off thocomputera at tho moments when .
tha range mark is precisely matched with the coxrrespond=
ing calibration rings, -
Cautdon?! e RSS and MU circuits use voltage of
' 5 kilovolts, Do not touch tho high- ’
voltage curraat=carryin; parta of thaese
units, |

50X1.

fe e eme— 1

Switching Off - the Plan Position Ropeater

To switeh off tho plan position. repeater, it is
necessary to do the followings .

‘(a) turn the BRIGHTIZGS knod fully countore

~ clockwise; :

(b) switech off tho voltage supply of tho unit. .

S-E-C-R-E-T -
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Chapte? v ‘
HMAINTRIIANCE OF THR UNIT

Tube Replacement

To replace the display tode of tho unit, it is
necassary %o do the following: |
. (1) Put on protectivoe glassoes (4n gaso the tude

_bursts).
(2) Take off the bearing cursor.
(3) Loosen the four screws so that tiie boases pressing

the ring to the tube permit to easily talie off the ring ang

the tudbe,
74) Tate off the cap of the high=voltage load froa

the znode of the tude, o

(5) Carefully support witk the lelt hand tho upper
part of the tube, take tha tudba vith the right hand delow
the focussing coil, and gradually pull it up till the

. pins leave panel. Aftar that, holding tha tude by its un,er
‘ nart with both nands, pull 1t out, talidny care that th.o
tube does not touch the metnllie parts, '

(6) 'Mhen settinz in a new tuba, earciully lower its
neck through the oponing in the scanning and rocusaing
coils, taking into account the directilon of the tude key
with regard to the panel, If the koy and tho :anel 1o not
align with each other, tal:é with thoe leit hand the unrer
part ol tae tube and support it, using the right hand for
taking the tube below the focussing ecoil and lifting it
till it leaves tlhe panel, aAfter that turn tha upper part
of the tube a little to the left or to the *ight and
lower 1t again, Repoat this oporation till the tubdo koy

and the panel alisn, nfter which carefully press the tube
on thy top till it sots in 1ts place.

S-E-C-R-E-T
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(7) ¥hen aetting the fastoning ring and the cursor |
take care not to strike the tube screon glass and not to
press it unevenly with scrows, -

(8) Aftar replacemont of the diaplay tude it is
necessary to centre the tubo beam. Coarse centring is
done by shifting the focussing coils For this purpoae it
1s necessary to switch on the unit ard to mark the direc-
tion in whieh the starting point of the sweep trace is

. displaced with respect to tha rotation centra of the beare

ing ecursor and thon to switeh off the unit and shift the
focussing coil in the necessary direction with the aid of
the focusaing coil fastoning ins., Mne focusaing &s done
with the CEN 'RING knob, The shifting of the focussing

coil should be dons only with the unit switched off,

‘The beam 13 considered to be centered 1f the starte
ing point of’the'swoep trace is not morxre than 2 mm off the
rotation ceatre of the bearing cursor.

Valve Realacement

The valves in the plan position reseater are roplaced
when they are found dafective. .

H2£2i Aftexr roplacement of one or all valvas at ounce
(Refallos 171, 179 and 19¢) chock up the unit's range
indication, accurately matching. the ranze mark with the
calidration rings in ail three ranges and taliing the
readings off the ranpge computer. If tiie range indteation

A~_-is not any longer within tho vornissible limits 4t is
necessary to do appropriate trimming with the aid of

potentiometors 197, 198, 210 and )47 and eapacitors 183,
195 and 187, denending on the ra o selected,

§-E-C-R-E-T o
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Chapter VI

50X1

" PREVINTATIVE HAINTENANCE OF P PR UNITS
Daily Inspection and liaintaenance of the Units

Daily inspection and maintenance of the P.P,R, units
4nclude external inspection of all units and inter-unit

-cable joints,
For this puriose procced as followa:

(a) chock up 1f all bolts and serews on the unit
‘ ‘ : "0 covers ara tight;
. ~ (v) checkc up the ojeration of all unit nobs and
- switehasy '
, , (¢) check up 1f the slass of the ualt insvection
' ' worts is drys if aoisture is found, open tae units aud dr;
' " them, switching on tie heating cevices;
. (d) cheecl vp if the shafts of the BI\RING, R\IG?
and COURSE iATCHING handwheels are properly lubrieatod;
(e) aftor tho inspection 1is ovor, switch on tho uait
- for a 20-minuts frial'run.

Weekly Inspection and iaintennace of the Units

Veekly inspection of the P,P.R. units includes
everytning pertaininz to dail; 1napcction; in addition to
this 1t 1s necessary to do the f)lloving

(a) putty and paint all the 550ta on the units wvaere
the paint is off; :

(b) check up 12 tho nuta 4n the gland imlots are
tight o

o (¢) wipe wp with a dry ras all thoe units of device
110,443 : :

S-E-C~R-E-T
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(o) chack up 12 the valye ’
_ /. vés are set
. panels} . ' tight in the unit
| ) check x e -
c (tg up the surface™ on tne powar unit commutators
and on )a ringg 0f the electric motors in the motor unity -
o (g) remove with No,00 glass=paper the carbon deposit
~ from the knife contacts 02 the port-starbvoard switch and rub |
- them with alcohol (deviee No,11); -
(b) switch on the unit for a 30-minute trial rung
. (1) check up 1f the unit 1s timed with the station,
- and verify range and coursae data tranamiadion;< '
- (1) check up by the P,P,I, calibration rings 1f the
| range mark is accurately set, ' ‘
For this purpose by turning the RANGE knob mateh the
- range mark with each calibration ring in succeasion, Take
.- the readings off the computers as to the range values at the
moments of matehing, o
: = . - The distance between the rings as indicated by the
® " CABLES ( KABENBTOBHE ) computer should be:
: .. (&) 1n the 5=nile range=9,8731 cadles)
(b) 1n the 20-mile range=39.5%4 c¢ables;
(e) in the 75=mile range~148,1310 cabdles,

Note: The P.P.R. should be checked, adjusted and :
operated at normal power supply with variations

not exceeding %3 per cent, ' .
Monthly Inspection and Maintenance of the Units

© Monthly inspection of the P,P,.R,.units includes everye
thing pertaining to waekly inapections; in addition to this,

-1t 1s necessary to do the following:

" x) A normally operating commutator should be of a
~'reddish colour with a violet tint, I{ tho inspoction reveals
carbon deposits on the commutator, it should be rudbbed with
a clean rag soaked in gasoline, If tho dirt cannot be romoved
vith a clean rag, the commutator should be ground with Ko,00
glasse=paper fitted on a wooden block with & cut of the sane
dlameter as the commutator (grinding without a block 1a not .
"pérmissidle), The paper ahoufd be of the sane width as the coa=
nutator,Grinding of the.commutator should bde done when tho _
motor oporates at the rated number of revolutions., The solsyn
‘r%nga should bde.wiped up with clean cotton cloth soaked in .
aleghole - -~ ~o. . o . o S }
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(1) Check up and clean tie contacts in all the
rolays of the P.P,R, If there 1s a thin carbon deposit
on the contacts, 1t should bo removed with a thin Hlate
wranped in aplece of cloth soal-ed in alcohol, This
should be done carefully in oxder not to distqrb tie

~ adjusted rolay contacts. Then tho carbon~plle voltage
.. regulator should be inspectod. Special ecarc should be
takon lest the regulator core should touch the coil,

(2) Check up the lubrication of the bdall bearin:s
and add ludbricant,if necossarys '

Lubricants are apnlied at tewmrerctures Tanging
from = 60° to + 60°C, A thin loyex of POH*SJ: ludbricant

. should be applied to all the zrlction parts of the unit
* (shafts, change-over knobs of the switehies) and to tig

toothings,
) Lubrication is done with a brush,
. For the selsyn bearings, as well as for all other
. ball bearings of the unit the MBIl lubricant is used.

- The lubricant is fod to the unit vith the ald of +
lubricator., i
lubricant in tiieo bearings is replenished at eac::
monthly ingpecetion of tho unit,
To replenish tiac lubricant in the bearings, it is
necessary to do the following:
= uascrew the external cusa covering the Learings;
v « romove with a clear rag the ronaiaders of tihe old
~ lubricant and feed fresii lubricant to thae boarines,
N ¥aen addinz the lubricant, one should nevor overbrin
_,the socket, The quantity of lubricant will be sufficient
enough Zor a moath's oporation, if the bdall cage 1s fillud
flush with b ims,

‘Ien fe;dipa the luladeant to the boarings, care

o S-E-C-R-E-T
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should be taken that no threads, ﬁlinga, shavings, etc,. , |
got into the bearing, - S

After the boarings are filled with lubricant, thoir
protectivgcups 8hould be returned to thelr placos.

B §-E-C-R-E-T
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-77 - © 50X1
Refs N0,110. Second anode (anode cap) 5,000 V500 V,
Aecelerating 6lectric terminal ) of terminal panel 1,

Ref‘ “0.109' 133 v"‘35 Ve

Modulator Grid, terminal 4 of terminal pansl 1,
Ref. 1!00109' 80 V"'15 Ve

Cathode, terminal 5 of torminal panel 1, Ref. Ho.109. o
“rom 340 V¥ 35 ¥V to 125 v & 40 v,
The focusaing coll, terminals 1 and 2 of terminal
. ponel 1 Ref, No, 109 = not loss than 75 V and not uore
than 190 V§ terminals 5 and 6 of terminzl panel Ref. No.
309 - 315 v & 35 V; torminals 2 and 10 of terminal panel
Aefs Noe 307 = 400 V £ 25 V; torminala 3 and 5 of terminal

panel Ref.Noe 303 = 340 V Z 35 v (at the beginning of
neating Ref.No. 276); torminals 3 and % of the terminal

" ponel Roef. Noe 303 = 125 Vv £ 40 Vv (at the end of heating
nof.no.ava).
Hote: 1. The voltage valuos are given with
. S .......... resnect to the unit hody..
| ‘ ' : | 2, licasuraments giould Lo talon vith an
avometer .B0-~5.

3. Heasurement:s should be taken in tiac 50=aile
range unleay 7%-uile rorpe 1s ajeeified da
the tabdla. '

4, The 1. charactoristics tablas of

" device Ho0.4 nre piven in corresnonding
3peci‘.fic'atlions for the device uvaits,

-

e~ v Aoy e g

-« e
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Appendix 3

BASE CHART OF RADIO VALVES
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