TELEVIZNi GENERATOR
TENEBU3UOHHDLINA TEHEPATOP
TELEVISION GENERATOR

BM 516
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K. p. TESLA Brno vyrabi elektronické méfici pf¥i-
stroje uréené pro laboratorni, dilenské a servisni
Gdely. '

— méfFice napéti a proudt )
mé&fice hodnot elektrickych obvodi
— mé&fife €asu a kmitoctu a ¢itace

generatory
osciloskopy
— méfife parametrd polovodict

— normdly a kalibraéni zafizeni
— Jiné elektronické mé&¥ici pristroje

— spektrometry NMR
— elektronové mikroskopy

K.

1. TECJIA BpHO BhIIIyCKaeT 3JE€KTPOHHbIE H3Me-

PHUTEJIbHBIE NPUOOPEI B KCIOJHEHUH IJs Jaboparto-
puil, IIPOM3BOLCTBEHHBIX ILI€XOB W YYacTKOB TEXHU-
4eCKOTO OOCHy)KHBaHUS.

SJIEKTPOHHBIC U3MEPHUTEJNU HANPAXKEHHMA U TOKa

3JIEKTPOHHBIE M3MEPUTENH IIapaMeTpoB 3JeKTPH-
YEeCKHUX Ilemein

9JIEKTPOHHBIE HU3MEPUTEJNU BPEMEHH, 4YaCTOTHl H
CYETUHUKHU

TeHepaTOPbI
ocHUJLIOTpads!

3JIEKTPOHHEIE M3MEPUTENU HapaMeTPOB HOJYIIPO-
BOIHUKOB

CTAaHZAPTHl M YCTPOHCTBA IJA KaJHGPOBKH
OCTaJIbHBIe BJIEKTPOHHbBIE M3MEePUTEIbHbIE
npubops

crnexkrpoMerput SIMP

3JIEKTPOHHbIE MUKPOCKOMBI

T N

TESLA Brno Nat. Corp. produces electronic mea-

suring instruments designed for laboratory, work-

shop and service purposes.

N

Voltage and current meters
Electronic meters of circuits and components

Electronic time and frequency meters and
counters

Generators
Oscilloscopes
Parameter and semiconductor meters

Standards and calibrating devices
Sundry electronic instruments

Spectrometers
Electron microscopes
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Televizni generator

Generéator je urCen ke kontrole a nastaveni tele-

viznich pFijima¢t pro pf¥ijem cernobilého i barev-

ného signalu systému SECAM IILb opt. a PAL na
v8ech televiznich péasmech.

Vyrobce:
3aBON-M3TOTOBUTEb:
Makers:

TeneBuanonHbiii reHeparop

T'enepaTtop mpenHasHaueH HJs KOHTPOJSA U HacTpoii-
KM TEJIE€BU3UOHHBIX IIPUEMHUKOB 4epHOGEsoro u
userHoro texesunenus cucremer CEKAM 1116 onr.
u ITAJI Ha BCcex TeNeBU3MOHHEIX NUAIla30HAX.

TESLA Brne, k. p., 612 45 Brno, Purkyiiova 99, CSSR

Vyrobni ¢islo:
3aBOACKOM HOMED: ....coooooorivioeeera,
Production No.:

TV Generator

~

- This generator is intended for the testing and

alignment of black-and-white, as well as colour
TV receivers of the SECAM IIL.b opt. and PAL sys-
tem, in all TV bands.
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Vzhledem k rychlému vyvoji svétové elektroniky
méni se obvody a pFistupuji a zlep3uji se soudasti
naSich pFistroji. )

Nékdy vinou tisku a poZadavkii expedice se nam
nepodafi zanést tyto zmény do titénych p¥irudek.

Zmeény se proto v pfipad& potFeby uvadéji na zvlast-
nim listé.
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BBuny 6picTporo TeMma pasBUTHS MUPOBOU 3JIEKTPO-
HUKU HB3MEHAIOTCHA CXEMBI, IIOABJAIOTCA HOBBIE U CO-
BEpUIEHCTBYIOTCS HeTalu HalluxX HpubopoB.

Wnorma mo BuHe medaTu wiau TPeOGOBAHUU SKCIIENU-
LUK He yNaeTci BHECTH 9TM HU3MEHEHWs B Halleua-
TaHHBIE TIOCOOUA.

B Takux ciaydasaXx OHHU HpKBOH,)‘ITCH Ha OTII'.eJILHOM

JIHCTe
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Owing to the rapid development of electronics in
the world, the circuits of our instruments are
altered and components of new types or improved
design are employed.

Sometimes, due to printing terms or the require-
ment of speedy shipping, it is impossible to include
a description of such alterations in the appro-
priate printed manual.

Therefore, if necessary, such alterations are gwen
in a loose:leaf.’ R



i. ROZSAH POUZITI

Televizni generator TESLA BM 516 pro Cernobilou
a barevnou televizi je plné osazen polovodiCi & in-
tegrovanymi obvody. Lze jej pouZit na vSech tele-
viznich pésmech, pfFiCemZ vnitfni modulacni sig-
nal &ernobilych i barevnych zkuSebnich obrazcf
obsahuje i tuplnou synchroniza¢ni a zatemiiovaci
smd&s. Je urCen pro kontrolu, opravy a nastaveni
gernobilych televizord s normou 625 Fadkd OIRT
i CCIR, pro nastaveni barevnych obrazovek a pro

kontrolu a opravy barevnych televizord, pracuji-

cich v systémech SECAM IILb opt. a PAL. P¥i své
sloZitosti je to maly a pFenosny pkistrej, ktery
usnadiiuje préci v opravnéch, laboratofich, pfi vy-
rob& i p¥i servisni opravarenské sluZbé.

2. SESTAVA UPLNE DODAVKY

Televizni generétor Tesla BM 516

Sitova §iidra
Kebel-Fest N A4
Kabel BNC - BNC 1AK 642 46
Kabel BNC - banéanky . 1AK 641 67
Kabel BNC - Tesla

Deska zkuSebni 1AK 053 13
VloZzka CSN 35 4733.2 F 200 mA
Vlozka CSN 35 4733.2 F 400 mA

Balici list
Zaruéni list
Instrukéni knizka

1AK 642 15,’{ Ka6exs BNC - Tecia

1. HA3HA‘-IEHI/IE IMPMBOPA

Tenesusnonnsiit remepatrop »Tecra BM 516« mus

uepHOBENOTO U I1[BETHOTO TeJNeBUIEHUA cOOpaH IOJ-
HOCTBIO Ha IIOJYIIPOBOLHUKOBBIX W HHTErDaJbHBIX
cxeMax. -Ero MoskHO ucIonmp30BaTh Ha BCEX TEJEBU-
3MOHHBIX [AMaNna3oHax, [pudYeM BHYTPEHHUH MOIy-
JIALMOHHBIA CHUTHAJ BePHOOENBIX M IIBETHBIX MCIIBI-
TaTeJbHBIX TabJNHI COREPKUT IOJHYI0 CMECh CHUH-
XPOHMSMPYOUIUX M TaCAWUX UMIyJabcoB. IIpuGop
IpefHa3HaUeH IJA KOHTPOJSA, PEMOHTA U PETyJu-
POBKM TEJIEBU30POB BEPHOGENOrO TeJIeBUIECHUA CTaH-
napra 625 crpox MOPT wnau MKKP, nas perynu-
POBKM KHHECKOIIOB I[BETHOTO TEJEBUJIEHMSA, a TaKXKe
IJI KOHTPOJS X PEMOHTA LIBETHHIX TEJeBU30POB CHC-
tem CEKAM 1116 ont. u ITAJI. HecMorpsa Ha cBOIO
CJIO’KHOCTb TEHEpaTop IIpencTaBiseT coboil HeboJb-
IIOM IOPTATUBHHIN Ipu6Op, KOTOPHIA obserdaer pa-
6oty B aresbe, JabOpaTOPUAX, B YCHOBUAX IIPOU3-
BOICTBA M TEXHUYECKOTO OOCIyKUBaHMUA.

2. KOMIIJIEKTHOCTB IIOCTABKH

Tenesusuonnsiit reneparop »Tecaa BM 516«

" Ceresoit wIHYp

KabessFeera—CrnMIeT PPy O
SHECMOLH : .
Ka6ear BNC - BNC

Ka6ears BNC - 6aHaHOBBIE wITEIICETH

HcnwiTaTensnas miaarta 1AK 05313
Beraska UCH 35 4733.2 F 200 MA
Beraska UCH 35 4733.2 F 400 mA

YnakoBOUHBIN JHUCT
TapaHTHiIHOE CBHIETEILCTBO
WHcTpyruusa

1AK 642 46 _
1AK 641 67
1AK 642 154

1. SCOPE OF APPLICATION OF | INSTRUMENT '~

The TESLA BM 516 TV generator for black-and-.
-white and colour television employs semiconduc-

tor devices and integrated circuits throughout. It~
cperates in all TV-bands; the internal modulating

signal of the black-and-white as well as of the

colour test patterns contains:also a complete com-

posite synchronizing and blanking signal. The ge-

nerator is intended for the testing, repair and

alignment of black-and-white TV receivers of the -
625-l1ine OIRT or CCIR Standard, for the adjustment"
of colour picture tubes, and for testing colour TV:.
receivers of the SECAM IIl.b opt. and PAL systems ;
after repair. In spite of its relative .complicacy,.
this generators is a small portable instrument which

facilitates work in repair workshops, laboratories

and production, as well as in repair service in the .
field. '

v Ehatiakied JRtEwes

2. CONTENTS ‘OF A COMPLETE CONSIGNMENT ...

TESLA BM 516 television generator

Mains cord

PRCTITEDE
Cable BNC - BNC - 1AK 642.46. .
Cable BNC - Tesla , - 1AK 642 154
Cable BNC - banana plug ~1AK 64167
Test board 1AK 053 13
Fuse cartridge CSN 354733.2.. 1y . F 200mA .-
Fuse cartridge CSN 354733.2

F 400 mA
Packing Note o e
Guarantee Certificate
Instruction Manual



3. TECHNICKE UDAJE

Nosny kmitotet obrazu

‘ KmitoCtovy rozsah:

I. pdsmo 48 a7 61 MHz

II. pdsmo 76 aZ 95 MHz

I11. padsmo 174 aZ 225 MHz

IV. pasmo 470 aZ 600 MHz

V. pasmo 600 aZ 850 MHz
10 tlatitek umoZiiuje p¥edvolbu libovolnych kana-
It (1 v prvnim pasmu, 1 ve druhém pasmu, 2 ve
tfetim pdsmu, 3 ve &Stvrtém pésmu a 3 v patém
pasmu) nastavitelnych potenciometry, p¥istupny-
mi po sejmuti krytu, a doladitelnych knoflikem na
panelu. '

Vystupni napéti: asi 8 mV na zatéZ 75 Q

Vystupni impedance: 75 Q
“Vystupni konektor: BNC
Plynuly zeslabovad: > 60dB

Nosny kmitotet zvaku
Mezinosny kmitodet: 6,5 MHz, 5,5 MHz
Vystupni napéti: asi 10% uarovn& nosné obrazu

Vs}stup: souCasné s nosnou obrazu

Modulacp nosné zvuku

Druh modulace: FM
Kmito€tovy zdvih: =+ 50 kHz
Modulaéni signal: 400 Hz

Modulace nosné obrazu

Druh modulace: AM video negativni
Modulaéni signél:

Cernobilé a barevné obrazce

3. TEXHHWUYECKUE JAHHBIE

Hecymaa Jacrora CHrHaja nqoﬁpamem«m

Huanason ugactor:

I-it: mosmoca 48— 61 MI'n

II-#: momoca 76— 95 MI'n

I11-#: mosoca 174—225 MI'n

IV-it: mosoca: 470—600 MT'1

V-it: mosoca 600 —850 MTI'g
10 KHOMOK IHAIOT BOSMOXHOCTH IpEIBaPUTEIHHOTO
BEIOOpa J06BIX KaHauaoB (1 B mepBoM nmamasome, 1
BO BTODOM, 2 B TpeTheM, 3 B YETBEPTOM ¥ 3 B If-
TOM), yCTAHaBJMBAEMBIX IIOTEHIIHOMETPAMH, KOTO.
PBl€ NOCTYIIHBI [IOCJI€ CHATHUS KPBIIKA. TOYHAS IOn-

‘CTPOiiKAa KaHAJOB OCYIIECTBJIAETCS pPYYKOH Ha IHa-

HEJIH.

BrixomHoe Hampsixenue: Gosee 8 MB ma HarpysKe
75 Om

Brrxonnoe conporuaenue: 75 Om
Brrxonuoe ruezmo: BNC

ArTenioatop naasuo: Gomee 60 nB

Hecymasn wacrora curnana seyka

HonHeéym;aﬂ yacrora: 6,5 MI'n; 5,5 MI'y

Brixonnoe manpsskenue: mpuba. 10% or YPOBHSA
Hecymel u306parkeHus

Brixoxn: opmOBpemenHO ¢ mecymreif naoGpakenHus

Monynaunus secyweit 3Byxa

Bun Momynsamuu: UM
Hesuanus gacrorsr: +50 k'
Curnan monynamun: 400 T

Monynauus necymeit usobpaxenus

Bun momynauun: AM Buzeo, oTpunartensHas

Moxnynsuuonnsii curnan: uepHoBesnsle u LBETHbIE
HCHBITATEIbHBIE KAPTUHBL ¢ HOJIHOM CMECHIO CHH-
XPOHUBUDYIOIIMX ¥ TACALIUX HMILYJIbCOB,

3. TECHNICAL DATA

Frequency of video carrier

Frequency ranges:

Band 1. 48 to 61 MHz :

Band 'II. 76 to 95 MHz . "

Band III. 174 to 225 MHz -

Band IV. 470 to 600 MHz

Band V. 600 to 850 MHz '
Ten push-buttons serve for the preselection of any
channel (1 in band I., 1 in band II., 2 in band IIL,
3 in band IV. and 3 in band V.) tuned by means
of potentiometers which are ,a(';‘cessible after re-
moving the instrument cover. The channels can be
tuned exactly with a control on the panel.

‘Output voltage: & mV approx. across a load. of 75 Q

Output impedance: 75 Q
Output connector: BNC
Continuous attenuator: > 60 dB

Frequency of sound carrier )
Intercarrier frequencies: 6.5 MHg, 5.5 MHz
Output voltage: Approx. 10% of video carrier

Output: Simultaneous with video carrier.

Modulation of sound carrier

Type of modulation: FM ‘
Frequency deviation: +50 kHz T
Modulating signal: 400 Hz

Modulation of video carrier

Type of modulation: AM video, negative

Modulating signal: Black-and-white and colour
patterns with complete synchronizing and




s Uplnou synchroniza¢ni a zatemiovaci smési,
volitelné stisknutim jednoho z deseti tlacitek

Synchronizaéni impulsy

Radkovy kmitoCet: 15625 Hz =+0,1%

Obrazovy kmito¢et: 50 Hz +0,1%

Proklad: 2:1

Radkovy synchroniza&ni impuls: 4,8 us 40,2 us

Obrazové synchronizac¢ni impulsy: 5 impulst
27,2 us +0,4 us
Vyrovnavaci impulsy: 2X 5 impulsd 2,4 us +0,2 us

Né&stupni hrana synchroniza&nich impulsi:
< 150 ns

Zatemiiovaci impulsy

Radkovy zatemiiovac{ impuls: 12,8 us £0,1%
Obrazovy zatemfiovaci impuls: 23,5 (24) Fadkd
Néastupni hrana zatemiiovacich impulsi: < 200 ns

Cernobilé obrazce

Sachovnice: 12X 16 poli

Gradace: 8 svislych pruh@l s rovnomérné& odstup-
novanym_ jasem 75% od bilé do Cerné

Svislé linky: svislé linky s pFfepinatelnym kmitog-
tem 1, 2, 3, 4,5 a 6 MHz

MFiZe: 13X "17 linek s Sifkou jednoho fadku v kaz-
dém pililobraze ve vodorovném sméru a 250 ns
ve svisléem smeéru a s vyznaenym stfedem
obrazu ,

Body: bilé body, cdpovidajici polohou i rozméry

Moo

prisecikim linek signdlu m¥iZi

TIEPEKJIOYAEMBlE € IIOMOIIBIO OLHOH U3 HECHTH

KHOIIOK

CHHXPOHMSHPYIOUHe WMIIYIbCHI

Yacrora crpok: 15 625 T'm £20,1%
Yacrora mouseit: 50 Ty +0,1%
UYepeccTpounas passepria: 2 : 1 _
CTpouHMH CHHXPOHUSUDYIOIIN uMnyasc: 4,8 MKcek
10,2 Mxcek
KanmpoBble CHHXPOHUSUPYIOUIYE HMIYJIbChL:
5 mmnyuascos 27,2 mrcex 10,4 MKcek

BrrpasHuBalonyue wMIyabce: 2 5 MMIyJIbCOB

10,2 MKcex

HruTensHOCTs IMepemHero GPOHTA CHHXPOHU3UPYIO-
KX MMIyJabcoB: MeHee 150 mHcek

2,4 MKcex

lacsamue umMnyabcst

Crpounslit racsmuit umnyasc: 12,8 mxcex =0,1%
Tacamuit ummysse mosreit: 23,5 (24). cTpoku

HrurenpHOCTs NIepemHero GpOHTA TACAIUX UMIYJb-
cor: MeHee 200 mcex

qepHOGCJILle HCIBITATEHAbHbIE KAPTHHBI

. IMaxmarroe mose: 12X 16 xBanmparos

Fpapanusa: 8 BepTUKaJbHBIX I[OJOC C PaBHOMEPHO
uaMeHsmomelcs ApKocteio 75% mo ckaukam
B Tipelenax OoT 6eJIoTo A0 YepHOTro

BepTukasbHble JIMHUHU: BePTUKAJIbHBlE JHUHUM C IIE-
pekJrouaemoit vacroroit 1, 2, 3, 4, 5m 6 MI'g

Ceruatoe moxe: 13X 17 nunuit mupusoit B omHY
CTPOKY, B Ka)XKIOM II0J€ II0 TOPU30HTAJH U
mupunoit 250 HCeK o0 BEepPTHKAJH, C OTMEdeH-
HBIM LEHTPOM Kaapa )

Touxu: Gesble TOUKM, IOJOKEHHME M pPasMepPHl KOTO-
PBIX COOTBETCTBYIOT TOYKaM II€PECEUEHUS JHUHUM
CUTHaJIa CETYaTOTO IO

blanking signal; selecfable with one of ten
push-buttons

Synchronizing pulses

Line frequency: 15.625 Hz +0.1%
Frame frequency: 50 Hz +0.1%
Interlace: 2:1

Line synchronizing pulse: 4.8 us +0.2 us

Frame synchronizing pulses:
5 pulses, 27.2 us +0.4 us
Equalizing pulses: 2X 5 pulses 2.4 us +0.2 us

Rising edge of Synchronizing pulses: < 150 ns

Blanking pulses

Line blanking pulse: 12.8 us +0.1%
Frame blanking pulse: 23.5 (24) lines
Rising edge of the blanking pulses: < 200 ns

Black-and-white patterns

Chessboard: 12X 16 fields

Gradation: 8 vertical bars of evenly stepped-down
luminance, from 75% of white to black level

Vertical lines: Selectable frequency of lines is 1,
2, 3, 4, 5 or 6 MHz

Grate: 13X 17 lines of one scanning line width in
each frame in horizontal direction and of
250 ns in vertical one. Frame centre is marked.

Dots: White dots, positions and dimensions of
which correspond to line intersections of grate
signal
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SECAM III. b opt. PAL
. CEKAM 1116 onr. ' TTAJT
' SECAM III. b opt. PAL
Barevné obrazce meZnost vypnuti identifikaénich impulst moznost vypnutl synchroniza¢niho signélu barvy
HenwiTaTenbHble HSOSP&)KCHHS[ IBETHOTO ; BO3MOYXHOCTh BBIKJIOUEHUA ONpenengiouux CUTHIJI0B BO3MOYXHOCTb BBIKJIIUEHH A CHHXPOHU3SUDPYIOIIUX CUTHAJOB
TeJIEeBUNEHUA ‘ uBeTa
i
Colour patterns . with facility for switching off identification pulses with facility for switching off the burst
Bila 73% bily signdl s kmitoéty Fizenymi Kkrystaly 75% bily signal obsahujici i synchronizaéni signél
; barvy
. Benoe 75% 6en0ro curHanma ¢ 4acTOTaMH, yIpaBJseMbIMH 75% 6enoro CcHMTHala, colepKallero TAKXe CHHXPOHUSH-
KBapuaMu pyliomIu¥ cUrHal LBera
White . 750 white signal with crystal-controlled 7504 white signal containing the burst
! . frequencies
e ! R _ S OO I IR
i Cervena gervené pole s kmito&ty barevnych sloZek rizenymi ¢erveny signal
| krystaly
. KPECHOE . v KpacHOe moJie € yacToTaMil LBETOBBIX COCTABJIAIOIIUX, KPaCHHﬁ CUTHalI
ynpaBJIHeMle KBapuam4
Red Red field with crystal-controlled frequencies of Red signal
co'our components

Faze Serveny signéal superponovany na grada¢nim signalu 75%
[OFEEY ) CUTHAJ KpacHOrO, HAJOXEHHbIH Ha CHTHAJ rpalauui 75%
Phase ' Red signal superimposed on 75% gradation signal
g Barevné pruhy vodorovné 8 vodorovnych barsvnych pruh@t s 75% kontrastem: hily, Zl'ut\j, azurovy, zeleny, purpurovy, Cerveny,
modry, ¢erny ‘

i IlserHble TIOJNOCH FOPU3OHTAJIbHbIE 8 LBeTHBIX TOJOC C KOHTpAacTHOCTHIO 75%0: 6enas, xenras, ﬂaaypﬂa;{: 3esieHas, NypIypHas, KpacHas, CHHAA, 4epHas
Horizontal colour bars 8 horizontal bars of 75% contrast: white, yellow, az -re, green, pu>rp1e, red, blue, black

i Parevné pruhy svislé tvtéZz pruhy ve sméru svislém

E L[BeTHble IIOJIOCHI BEPTHUKAJILHBIE TaKue e IIOJOCHL IIO Beananm

1 Vertical colour bars Same as horizontal ones

i
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Barevny signal
Rovnice jasového signélu:
E'y= 0,30 E'y + 0,59 E'c + 0,11 Ey

Rovnice rozdilovych signali:
D= —19 (Ezy — Ey)
D’y =15 (E'3 — Ey)

Systém SECAM IILb opt.

KmitoGet nosné D' pii signélu bila 4,40625 MHz
+500 Hz, p¥i barevnych pruzich 10 kHz

D’y: pii signalu bila 4,250 MHz =500 Hz, pii
barevnych pruzich 10 kHz

Maximélni zdvih D’g:

+350 :
0
500 kH? +10%
Maximalni zdvih D'g:
500
t350 kHz +10%

Maximalni zdvih identifikaénich impulsd:
D’;: +350 kHz +10%
D’y: —350 kHz +-10%

System PAL

Barvonosny kmitoget: 4,433619 MHz +100 Hz

Synchroniza¢ni signal barvy (burst): asi 12 kmith
barvonosného kmitoltu

Faze burstu: 180° +£45° po Fadcich

Poloha burstu: 5,6 us za nastupni hranou fadkové-
ho synchroniza¢niho impulsu

Curuan IIBETHOT'O TEJEBUIEHH

YpasHerme spKOCTHOTO CUTHAJA:
E'y=0,30E% + 0,59 E'c + 0,11 E';

ypaBHeHHﬂ Pa3HOCTHBIX CHUTHAJIOB:
D’R= —1,9 (‘E,R - E’Y)
D,B: 1,5 (E’B - E,Y)

Cucrema CEKAM 1116 onr.

Yacrora Hecymieir D’p: mpu curHaje 6esoro
4,40625 MTI'uy +500 T'u, mpu 1BETHBIX IIOJOCAX
+10 xI'g
D’s: mpu cursazne 6exoro 4,250 MI'y
[IpY IIBETHBIX TOJIOCAX +10 xI'g

4500 I'm,

MaxkcuMabpHas IeBHaLdsA 4acToTel Dg:

-+350

MaxkcuMaabHas neBnéuH;{ gacToTel D'g:
‘tg%% xn £10%

MakcuMaibHas OeBUAITMA dacTOTHl OMPEeNeJIAIONero
umnyasca D'g: 4350 x[n 210%
D’ —350 x['u £10%

Cncﬂama IIAJI

IlseTomecymas uactora: 4,433619 MI'n =100 I
CHHXPOHUBUPYOMUHA CUTHAJT 1jBeTa: NpHbIL. 12 xo-
sebaHU 1IBETOHECYIIe 4acTOThI
®aza cuHxp. curaana usera: 180° 145° mo crpokam
[lonosKeHne CUHXp. CUTHaJa 1Bera: 5,6 MKCeK
3a HMepefHUM OQPOHTOM CTPOYHOIO CHHXPOHU3H-
PYIOLIETO MMILyJIbCa

Colour signal

Equation of luminance signal: )
E'y = 0.30E’; +~ 0.59 E’'; + 0.11 E’y
Difference signal equaticns: ‘

D= —19 (B —- E'y)
D’y = 1.5 (B’ — E’y)

System SECAM IILb opt.

Frequency of D’, carrier (at white signal)
4.40625 MHz -+500 Hz at colour bars +10 kHz

Frequency of the D’y carrier {at white signal):
4.250 MHz -£500 Hz at colour bars =10 kHz

Max. deviation D’g:
+350

_500 KHZ +10%
Max. deviation D’g:

+500

_359 KHz +10%

Max. deviation of identification pulses D’x:
+350 kHz +10%

Max. deviation of the identification pulses D’g:
—350 kHz +10%

System PAL

Colour catrying frequency: 4.433619 MHz +100 Hz

Burst: approx. 12 cycles of colour carrying fre-
quency

Phase of burst: 180° £=45° in lines

Position of burst: 5.6 us after the rising edge of
synchronizing pulse -

~3
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Vystupni signaly

Video +

Video —

Zatemiiovaci smés —
Synchroniza¢ni smés —

Radkové zatemiiovaci impulsy —
Obrazové zatemiiovaci impulsy —

Vystupni napéti: 1 V,, na zatéZi 75Q

Vystupni impedance: 75 Q
Vystupni konektor: BNC

Pracovni podminky

Referencni teplota: +23°C +2°C
Pracovni teplota okoli: +10°C aZ +35°C

Relativni vlhkost trvala: 40% az 80%
Tlak vzduchu: 86 000 Pa aZ 106 000 Pa

Napajeci nap#&ti: 220 V/120 V +10%

Napéjeci kmitocet: 50 Hz

Druh napédjeciho proudu: stfidavy, sinusovy,
se zkreslenim men$im neZ 5%

Pfikon: 35 VA
‘]iéténi: F 200 mA pro 220V, F 400 mA pro 120V

Bezpetnostni tf¥ida: 1 podle CSN 35 6501

Vnéj$i magnetické pole: zanedbateln® malé
Vnéjsi elektrické pole: zanedbatelnd malé
Poloha pFistroje: libovolnd

Stfedni doba bezporuchového provozu: 1000 hodin

Brrxonusie curuaJsl

Buneo +

Bugmeo —

CMech racAamux UMIyJIbCOB —

CMech CHHXPOHU3UDYIOUIUX UMITYJIbCOB —
CrpouHble racsuiue UMNIyabCHl —
Kanpossie racaiie uMIyabChl —

Brixonmoe mampsixenue: 1 B pasmax ma Harpyske
75 Om

Brixommoe conporusinenue: 75 Om
Brixonzoi pasbvem: BNC

YcaoBus skcmiyaTagumn

Hopmanbuas temmeparypa: +23°C +2°C
Pafouas TemmepaTypa OKpY’>Kaiollero BOBIyXa:
+10°C + +4-35°C
OTHOCUTENBHAS BJAKHOCTb IJIMTEIbHAS:
40% —80%
Hasnenne Boamyxa: 86 000 ITa — 106 000 Ila

‘Hanpsxenune muranus: 220 B/120 B *+10%

Yacrora Hampsskenus nurtamus: 50 I

Bun Toka nuraHus: mepeMeHHEIH, CHHYCOMAAIBHBIN,
KO3QPUIIMEHT HEeJIMHEHHBIX UCKAXKEHUN MeHee
5%

ITorpebasemas momuocTs: 35 BA

BamuTta: F 200 MA zas 220 B, F 400 MA masz 120 B

Kunacce 6esomacuoctu: 1 mo npennucanuam MDK
Buemmnee MarHmTHOE mOJE: IpEHEGPEXUMO MaJO
Premmee siekTpuuecKoe Iose: mpeHeSPeXMMO MaJIo
Pa6ouee mososkenue mpubopa: moboe

Cpennee Bpems 6Gecriepefoiinoii pabors: 1000 wacor

Dutp'ut signals

Video +

Video —

Blanking signal —
Synchronizing signal —
Line blanking pulses —
Frame blanking pulses —

Output voltage: 1 V,_, across a load of 75Q

Output impedance: 75 Q
Output connector: BNC

Cperating conditions

Reference temperature: +23°C +2°C
Ambient temperature range: +10°C.to +35°C

Permanent relative humidity range: 40% to 80%

Atmospheric pressure range: 86 000 Pa to
106 000 Pa

Powering voltage: 220 V or 120 V, +10%

Frequency of powering current: 50 Hz

Powering current: AC of sinusoidal waveform,
distortion less than 5%

Power consumption: 35 VA

Protection: By I 200 mA fuse at 220V powering,
by F 400 mA fuse at 120V powering

Intrinsic safety: I. according to IEC
External magnetic field: Negligible
External electric field: Negligible
Working position of instrument: Arbitrary
Mean time to failure: 1 000 hours



Vseobecné tidaje

Osazeni: 52 ks integrovanych obvod{, 71 ks tran-
zistorfi, 44 ks diod, 6 ks krystalil

Rozmé&ry nezabaleného pFistroje: 3ifka 318 mm,
vySka 228 mm, hloubka 287 mm, hmotnost 7,8 kg

Rozméry zabaleného pftistroje: Sitka 490 mm,
vySka 390 mm, hloubka 445 mm, hmotnost
11,4 kg

4. PRINCIP CINNOSTI

Funkce televizniho generdtoru BM 516 ]e blokové
znédzornéna na obr. 1.

Zdrojem zéakladniho Fidiciho kmito€tu je krysta:
lem fizeny oscilator (1), kmitajici-na 206-ti nésob-
ku Fadkového kmitotu, na 312,5 kHz. V délicim
Fet&zci (2]} 'jsou z tohoto signalu cdvozeny néastup-
ni, pf¥ipadné& i zavérné hrany v&ech impulsii, po-
tfebnych k vyivoFeni dplného televizniho signéalu.
Ngkteré impulsy jsou ziskany p¥imo z déliciho Fe-
18zce (napf. signal svislych a vodorovn§ch pru-
hii, signal’ B), né&Které pomoci Fizenjch Dbistabil-
nich multivibratord (¥adkové a obrazové zatemiio-
vaci impulsy, vodorovné€ linky) nebo spousténych
monostabilnich multivibratort (fadkové a okrazo-
vé synchronizaéni impulsy, vyrovnavaci impulsy,
svislé linky, burst), nebo soucinem p¥islusnych sig-
nald pomoci hradel (synchronizacni, zatemiiovaci,
blokovaci smé&s). VeSkeré fidici obvody, délice a
multivibrdtory jsou osazeny logickymi integrova-

O6mue nauueie

KoMmnexkrHocTs: MHTerpajbHble CXeMbl — 52 T,
TpaH3UCTOpbl — 71 miT., nmoner — 44 wr.,
KBapIbl — O IIT.

Pasmeps! nmpubopa: mupuna 318 MM, BEICOTA
228 mwM, raySuna 287 wmwm; Bec 7,8 kr
Pasmepnl ymaxoBanuoro npubopa: mwmpuxa 490 M,
Bercora 390 MM, ray6una 445 My, Bec 11,4 xr

4. HPI/IHIH/III JEUCTBUS IPUBOPA

[lpunnun pmeficTBUA TeJEBUBMOHHOTO TeHEPATOpA
BM 516 BriTexaer u3 GIOK-CXeMBI Ha puc. 1.

VlcTOYHMKOM OCHOBHON YaCTOTHI YIpPAaBJEHUS SBJA-
eTCA KBAapUeBbld aBToreHepartop (1), paboraoomuin
Ha 20-i1 rapMoHuK: cTpoduci dactotel 312,5 [
B menurenpHoM Tpakre (2) Ha OCHOBAHUM 3TOTD
CHrHaja BbIPaGOTAHBI IepelHUe U 3amHue QPpPIHTHI
BCEX KMIIYJIbCOB, HEOOXOLUMBIX IJISA CO3NAHUSA TOJ-
HOTO TESJICBUIUOHHOTO CHUTHajga. HeKoTopble MMITyJib-
CBI TIOJY4alOTCSI HEMOCPENCTBEHHO B NEJIUTETHHOM
TpakTe (HaupHUMep, CUTHAJ BEPTHKAJIbHBIX U TOPH-
SCHTAJBHBIX II0JIOC, CHTPHaJX B), npyrue c momo-
UIBI0 YIPaBJIACMBIX MyJbTHBUGDPATOPOB € AByMs
YCTOMYMBBIMU COCTOAHMAMU (CTPOUHBIE M KAIPOBBIE
racAliyge HMIYJbChl, . TOPHU3OHTAJbHBIE JUHUU),
YIPAaBIAEMbIX MyJbTUBUODATOPOB C ONHUM YCTOIi-
YUBBIM COCTOAHHMEM (CTPOYHBIE ¥ KalLpOBHIE CHH-
XPOHUBUPYIOUIAE KMILYJIbCH, BBIPABHUBAIOUINE WM-
HyJIbChI, BEPTUKAJIbHbIE JTUHUY, CHHX DOHU3UPYIONI UM
CHTHAJI 1IBeTa) MJU B pe3yJbTaTe IIPOU3BEINEHUS JO-
TUYeCKMX y[pOBHEH  COOTBETCTBYIOIIUX  CHTHAJIOB
(cMech CHHXPOHMBMPYIOWINX, TacAllUX U 6JIOKUPO-

General data

Complement: 52 Integrated circuits, 71 Transistors,
44 Diodes, 6 Crystals

Dimensiens and weights of instrument

Unpacked: Width 318 mm, Height 228 mm, Depth
287 mm, Weight 7.8 kg

Packed: Width 490 mm, Height 390 mm, Depth
445 mm, Weight 11.4 kg

4. FRINCIPLE OF INETRUMENT OPERATION

The operation of the BM 516 TV generator can be
followed on the block diagram in Fig. 1.

The source of the basic control frequency. is a
crystal-controiled oscillator (1), which oscillates
at the 20th multiple of the line frequency, i

at 312.5 kHz. From this signal are derived in the
divider chain (2), the rising and trailing edges of
all pulses required for the forming of a complete
TV signal. Some of the pulses are obtained direct
from the divider chain (e. g., the signal of- the
vertical and horizontal bars, the signal B), certain
cthers by means of controlled bistable multivib-
rators (line and frame blanking pulses, horizontal
lines, burst), or triggered monostable multivibra-
tors (line and frame synchronizing pulses, equiliz-
ing pulses, vertical lines) or by the product of the
appropriate signals obtained by means of gates
(synchronizing, blanking, blocking signals]. All the
control circuits, dividers and mulivibrators employ
integrated logic circuits, which is a prerequisite




nymi obvody, co# vytvaFi pfedpoklad k dosaZeni
potiebné presnosti a stability vdech pribg&hd.

Signal 3achovnice se ziskdva z vodorovnych a svis-
lych pruhti, privadénych v obou polaritach na pfe-
pina¢, vytvofeny z hradel. Gradace 1 jasovy gra-
dac¢ni signal pro barevné pruhy vodorovné a svis-
1é se vytvareji v odporové matici ze zéakladnich
signaltt R, G, B. Generator svislych linek pfepina-
nych je zapojen jako kli€ovaci LC oscilator s ka-
pacitami prepinanymi prepinacem. Oscilator je na
zatatku KkaZdého tadku zablokovan pomocnym
fadkovym impulsem, takZe faze oscilatoru je na
zatatku kazdého Fadku stejnd a na obrazovce se
tak objevi stabilni svislé linky.

[YPRes]

Obrazec mFizi a bodi je vytvofen ze signaldi vodo-
rovnych linek, které maji dobu trvani 1 Fadek
v kazdém ptilobraze a ze signdlu svislych linek,
tvofenych impulsy o Sifce 0,25 as. Riznym zapo-
jenim hradlovacich ¢lanka se vytvoli bud signél
miiZi nebo bodi. Signal stfedu obrazu je vytvofen
soudinem zakladnich signald 50 Hz a 250 Hz ve vo-
dorovném sméru a 312,5 kHz, svislych pruhli a R,
" G, B ve svislém smé&ru. Tento signal je pak slou-
ten se signalem mFiZi.

Blgkové schéma generdtoru BM 516

— krystalovy oscilator

— kmitoctovy délic

— synchronizaéni impulsy
zatemiiovaci impulsy

— Cernobilé obrazce

— jasova sloZka barevného signalu

DA WM
I

BOUHBIX WUMIYJbCOB). Bte ympasisomjue Lend, Ie-
JUTENIM U MyJbTUBHOGpaTOph cobpaHbl Ha JOTHIEC-
KMX MHTETPAJbHBIX CXeMaX, UTO sBJAETCS IPeiro-
CLIIKOH IOCTHKeHUA TpebyeMoil TOUHOCTH M YCTOH-
YUBOCTU BCEX CUTHAJIOB.

CurHaJ IIaXMaTHOTO IOJSA I[OJydaeTcsi Ha OCHOBA-
HUAU CHUTHAJOB TOPU3OHTAJNBHBIX K BEPTUKAJIbHBIX
10JIOC, TIOJABAEMEIX B TOM ¥ JPYro# MOJISAPHOCTH HA
HepeKIIouaTe]b, OOpAa30BAHHBIA BEHTUIAMHU. Cur-
HaJ Tpamaluy uepHOOeNOrd TeJeBUIEHMA U APKOCT-
HOII CUTHAN TPaalli¥l LIBETHBIX II0JIOC TOPUOHTAJb-
HBIX ¥ BEPTHUKAaJbHBIX BEIPAbaTHIBAIOTCA Ha OCHOBA-
HUU OCHOBHEIX curHaaoB R, G, B B Marpuue co-
IpOTUBJIEHUM. ['eHepaTOp BEPTHKAIBHBIX  TIOJIOC
¢ BO3MOXXKHOCTHIO TEPEeKIIOUueHMA cobpaH IO CxeMe
asroresepatopa LC ymapHOBO BO36yKIEeHMA, eM-
KOCTM KOTOPOTO MePEKJIOYAIOTCA  IEPEKMIOTATENEM.
ABTOTEHEPATOp B Hadasle KaKIOH CTpOK: 3abJIOKH-
POBaH BCIOMOTATENbHBIM CTPOYHBIM HMMITYJIbCOM, IO-
sroMy $asa aBTOreHepaTOpa B Hadase KaKAOW CTPO-
KH OJMHAKOBa, B pe3yJbTaTe U€ro Ha dKpaHe IOABJA-
JOTCSL yCTOMYMBEIE BePTUKAJIbHBIE JIUHUY.

CurHaJ Bl CETU4aTOrO IOJNA U TOUEK BbrpaﬁaTmBalor-
CA Ha OCHOBAHMY CHUTHAJA TOPU3OHTAJBHBIX JAHUIM,
IUIATEIHHOCT KOTOPBIX COCTABJAET ONHY CTPOKY
B Ka)KOOM IIoJie, M Ha OCHOBAaHWM CUTHATA BOPTHU-
KaJIbHBIX JIMHMYM, 06pa20BaHHBIX MMIyJbCaMU JJIA-
rempHocThio 0,25 MKcek. V3MeHeHHMeM CXeMBbI BSH-

el obpasyercs CHMTHAJ CETYaTOro IOJIA MKW TO-.
‘yex. Curman eHTpa Kazpa o6pasoBaH NpOM3BEne-

umeMm ocHOBHEIX curHasgos 50 I'm um 250 T'nm mo ro-
pusoHTaNbHOMy Hampasienuio u 312,5 xI'n, Bepru-
KaJpHBIX mosoc ¥ R, G, B mo BepTUKaJbHOMY Hampa-
BJIEHMIO. DTOT CHATHaJ 3aTeM CKJIAIbIBaeTca ¢ CHUr-
HaJIOM CEeTYaTOTO IIOJIA.

Biok-cxema remepatopa BM'516

— KBapleBbIM aBTOTE€HEPATOP

— JeJuTeJb 4acTOTHI

— CHHXPOHM3UPYIOUIHAE HMIIYJIbCEI

racaljie WMIYJbChl

— ucHmBITaTeNbHEIE M300PakKeHUsT 4epHOOEeNOro TeJNeBHIEHUSA
— SIpPKOCTHAas COCTaBJAW0Iasg CHUTHAJA [BETHOTO
TeJIeBUIEHUA ’

OV WO B
|

D O W
I

for obtaining the required accuracy and stability
ol all the waveforms.

The chessboard signal is obtained from the hori-
zontal and vertical bars, applied at both polarities
to a switch formed by gates. The gradation as
well as the luminance gradation signal for the
colour bars of both directions are formed from the
basic signals R, G, B in a resistance matrix. The
generator of the selectable vertical lines is wired
as a keyed LC-oscillator having selector-control-
led capacitances. The oscillater is blocked at the
beginning of each line by means of an auxiliary
line pulse; consequently, the phase of the oscilla-
tor is always the same at the beginning of each
line and stable vertical lines are displayed on the
picture tube.

The grate pattern and the dots are formed from
‘he signals of the horizental lines, the duration of
which is 1 scanning line in each frame, and from
the signal of the vertical lines, formed by pulses
of 0.25 us duration. By the appropriate connection
of gates, either the grate signal or the dot signal
is produced. The marker of the picture centre is
obtained as the product of the basic signals of
50 Hz and 250 Hz in the horizontal direction and
of the signal of 312.5 kHz, vertical bars and the
R, G, B signals in the vertical direction. This mar-
ker 31gna1 is finaly combined with the one of the
grate. :

Block diagram of BM 516 TV generator

— Crystal oscillator

— Frequency divider

— Synchronizing pulses

Blanking pulses

— Black-and-white patterns .
— Luminance component of colour 31gna1

11
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Obr. 1  Puc. 1 Fig. 1

modulaéni sloZka barevného signalu

sludovat

slu¢ovac

zpoZdovaci linka

oscilator chrominanéniho signdlu SECAM
koncovy stupeii video

zvukovy generator

slu¢ovac

VHF oscilator

UHF oscilator

ovladaci jednotka

moduléator

vi zeslabovat

napéjeci zdroj

oscilator chrominanéniho signélu PAL

[
3 ' 4
1 2 5 8 9 —
7 ot 6
+6V +5V
13 YT
video ' + 27,5 V]
10 12 14 18 19 e
[ [ 1
pi] 1 15 17 16
7 MOAYJALMOHHAA COCTaBJIAIIAA CUTHANA I[BETHOTO 7 —
TeJleBUIEeHHA
8 cxeMa CJIOMKEHHsA 8 —
9 cXeMa CIOKeHHs g —
10 JIMHUA 3aNEePXKKH 10 —
11 aBroreHeparop curHaiaa usetHoctu CEKAM 11 —
12 KOHEYHBIY KacKal BHIEOCUTHANA 12 —
13 3BYKOBOM TreHepaTop 13 —
14 cxeMa CJIOMKEeHUA 14 —
15 aproreHeparop CBY 15 —
16 aBroreHepaTop YBU 16 —
17 — 6nox ynpasnennsn 17 —
18 MOy IATOD 18 —
19 arTeHioaTop BU 19 —
20 HMCTOYHUK THUTAaHUA 20 —
21 aBTOTeHepaTop cuTrHajna useTHoctd ITAJI 21 —

Modulation component of colour signal

Combinator

Combinator

Delay line

Oscillator of the SECAM chrominance signal
Final video stage

Sound generator

Combinator

VHF oscillator

VHF oscillator

Control unit

Modulator

RF attenuator

Power supply

Oscillator of PAL chrominance signal



Signély vSech cernobilych obrazct (5) kromé gra-
dace jsou pfivadény pres hradla, jimiZ se pomoci
tlaCitek jednotlivé obrazce zapinaji, na slutovaci
hradlo (8), kde je pi#iddanim zatemfiovaci smési
(4) vytvofen zatemné&ny obrazovy signal, ktery je
pak v nasledujicim slucovacim zesilovaci (9) slou-

Cen se synchroniza¢ni smési (3) v pfisluiném po-

méru.

Do téhoZ zesilovace jsou pfivedeny i jasové signa-
ly barevnych obrazci (6), vodorovna a svisia gra-
dace pro barevné pruhy, fdzi a ¢ernobilou gradaci
a dale stejnosmérna predpéti, urfujici troven ja-
sového signélu pro bilocu a Cervenou.

Vystupni luminanéni signél je veden pfes zpoZdo-
vaci linku (10) a pfes oddé&lovaci stupeil na kon-
covy stupefl (12), na_jehoZ vstupu dochazi ke slou-
Ceni s chrominanénim signalem. ZpoZdovacilinka
vyrovniva casovy rozdil mezi luminanénim a
chrominan¢nim signélem, vznikly rtznym zpozZda-
nim obou sloZek p¥i prlichodu rozdilnymi obvody
pfi zpracovani signal@l. Vystup z koncového stup-
né je veden jednak do modulatoru, jednak na vy-
stupni konektor a jednak na inverior, odkud je
pfes dalsi
v opacné polarit® na druhy vystupni konektor.

Chrominan¢ni signal barevnych pruh@l v systému
SECAM IIL.b opt. a PAL je ziskan pomoci kdédova-
Cl. Ze zakladnich signald R, G, B jsou v odporové
matici vytvofeny rozdilové sloZky R-Y a B-Y,
které jsou jako modulagni signal (7) vedeny do
obou koédovact. V kodovaci SECAM (11) se rozdi-
lové slozky R-Y a B-Y seftou s identifika¢nimi
impulsy a po nizkofrekvencéni p¥edkorekci vedou
do pfepinace, ktery v Fadkovém sledu propousti
jeden nebo druhy signal. Takto komutovany signal
je po priichodu omezovatem a regulaénim zesilo-

IR

koncovy stupeil veden video signal .

CurHasbl BceX WCIBITATEJNbHBIX W306paKeHUH dep-
Hobesnoro TeneBumeHus (5), KpoMe CUrHaja rpana-
UM, NONAIOTCA 4epe3 BEHTUJH, IOCPELCTBOM KOTO-
PBIX IpY IIOMOINY KHOIIOK OTHEJbHBIE CUTHAJBI BKJIO-
4alTCA M HCCTYyHAalOT B BEHTUJIb caokeHus (8), rame
B pesyabTaTe IpubaBJIeHUS CMECH TaCALIMX WMIIYJb-
coB (4) cosmaercs BUAEOCUTHAJ C TaCAUIAMU HUM-
IyJBCaMH, KOTODPHIA 34aTe€M, B IOCIENYIOUIEM yCHIH-
Tejle BBOJA CHHXDOHUPHDYIOINUX HMOyascoB (9),
OCHAIAeTCA CMEChI0 CUHXPOHUBHUPYIOIIHX HMIIYJb-
coB (3) B coorBercTBylOmUM oTHOWeHuHM. Ha Bxom
BTOTO )K€ CUTHaJa IIONAIOTCA U SPKOCTHBIE CUTHAJLI
UCIBITAaTeJNbHbIX M300paKeHUH 1IBETHOTO TeJIeBUIe-
Hua (6), ropusoHTaNbHas W BepTUKAJbHAs Tpajua-
UuA IJs IBETHBIX IoJoc, $askl M 4epHOGeNoN rpa-

Jangun, a- TakXe HaIpAXXeHUue CMEHIeHUA IIOCTOSH-

HOTO TOKa, OIIpE€ACIAIoNlee YPOBEHb APKOCTHOTO CHUT-
HaJa 0Js 6eJoro u KpacCHOTO.

PrIxomHO#l APKOCTHOM CHUIHAJN IIONAETCS Uepe3 JHU-
Huio 3amepkku (10) u uepes 6ydepHmi Kackan
Ha BXOI KOHeuHOTo Kackazma (12), Bo BxomHOH 1e-
IKX KOTOPOTO OCYIIECTBJISETCS CJOXKEHWe ¢ CUTHa-
oM 1uBerHocTH. JIMHUS 3aIepKKU KOMIEHCHpPyeT
Pa3HOCThL BpPEMEHU Me)KAy CHUTHAJaMHW LBETHOCTH u
APKOCTH, BBHI3BAHHYIO HEONMHAKOBOU 3alep Kot obe-
MX COCTaBJIAIOIINX INPHU IPOXOXKACHUY Pa2HBIMHU Ile-
naMu 1pu o6paboTke CUTHAJIOB. BrIXomHOM curHaI

KOHEYHOT'O KacCKalla TIoHaeTcA Ha BXOIN MONYJIATOpPA, )

Ha BBIXOIHOE THE3NO, a TaK)Xe Ha WHBEPTOP, OTKyna
Yepes IIOCHAeNYIOIIUM KOHEUHBIM KacKall, BUIEOCHUT-
HaJ o6paTHOM TIOJIAPHOCTH IIOCTYIAeT Ha BTOPOE BhI-
XOJHOE THe3IO.

Cursas mBeTHOCTH LBeTHBIX moJsioc B cucremax CE-
KAM 1116 onrt. u ITAJl BripabaTeiBaeTcs ¢ IOMO-
b0 KODUPYIIWINX cxeM. Ha OCHOBAHWM OCHOBHBIX
curHauoB R, G, B B mMaTpuue conporusienus coama-
IOTCA pasHOCTHBIE cocTaBasomue R—Y u B—Y, xo-
TODEIE TIONAIOTCA B KaudecTBE MONYJIALMOHHOTO CHI-
Hana (7) B ofe Komupylomue cxeMel. B xonupyio-
meit cxeme CEKAM (11) pasHocTHBIE cocTaBasIO-
mue R—Y un B—Y ckuaaneiBaotcs ¢ onpenensomu-
MU MMIYyJbCAMM M IIOCTE HHUIKOUACTOTHOHM IIpenBa-
PUTENBLHOU KOPPEeKIUU: IOCTYIAIT Ha MNepeKJioda-

The signals of all the " black-and-white patterns
(5), except for the gradation, are led via gates
which connect the individual patterns by means
of the push-button selector, to combinator gate
(8), where by the addition of the blanking signal
(4} the blanked video signal is formed. To this
signal is added in combinator amplifier (9), the
synchronizing signal (3) at the appropriate ratio.
To the same amplifier are applied also the lumi-
nance signals (6) of the colour patterns, the hori-
zontal and vertical gradation for the colour bars,
phase and black-and-white gradation, and further
the DC bias which determines the level of the
white and red luminance signals.

- The output luminance signal is led via delay line

(10) and a separating stage to final stage (12), on
the input of which, combination with the chromi-
nance signal takes place. The delay line compen-
sates the time lag between the luminance and the
chrominance signals which is due to the different
delays of these two components incurred by their
passage through different circuits during signal
processing. The output of the final stage is applied
to the modulator and brought out to an output .
connector, as well as being passed to an inverter,
from where the video signal of opposite polarity
is brought out to the second output connector via
a second final stage.

The chrominance signal of the colour bars in the
system SECAM IIL.b opt. and PAL is obtained with
the aid of coders. The difference components R-Y
and B-Y are produced in the resistance matrix
from the basic signals R, G, B and these compo-
nents fed to both coders as the modulation signal
(7). In the SECAM coder (11) the difference com-
ponents R-Y and B-Y are added to the identifi-
cation pulses and after AF precorrection, arrive to
a switch which passes cne or the other signal in
line sequence. The signal thus commuted, after

13



vacem veden jako modulaéni signadl do kmitoctove
modulovaného oscildtoru chrominan¢niho signilu.
Chrominan¢ni signél je pak veden na obvod vyso-
kofrekvencni pFedkorekce a pfres pasmovy filtr a
blokovaci obvod na vystupni oddélovaci stupei,
a dale na vstup koncového stupné, kde dochéazi
ke "slou€eni s luminan¢nim signéalem.

Chrominan¢ni signal bilé a Cervené je =ziskan
v krystalovych oscilatorech. PonévadZ kmito¢ty chro-
minandénich signald se v nésledujicich Fadcich 1isj,
museji byt pro kazdy z nich pouZity dva krystalove
oscilatory, které jsou pfepinany signdlem s polo-
vitnim Fadkovacim kmitoCtem stejn€ jako jsou
rfepindny modulatni signdly R-Y a B-Y.

S generatorem chrominanéniho signalu souviseji
i tfi pomocné obvody. Je to pF¥edevSim obvod pro
vloZeni moduladniho signalu identifikaCnich im-
pulstt do obrazového zatemiiovaciho impulsu. Iden-
tifikaéni impulsy museji byt zafazeny v 7. aZ 15.
tadku lichého ptilobrazu a v 320. az 328. Fadku
sudého ptilobrazu.

Dile je to blokovaci obvod, ktery blokuje chro-
‘minanéni signal po dobu trvani obrazového zatem-
fiovaciho impulsu (krom& identifika¢nich impulsi)
a po &ast doby Fadkovych zatemfiovacich impulsii.
T¥eti, nejsloZitéj3i obvod je automatickd regulace
stfedniho kmito&tu oscilatoru chrominan¢niho sig-
nalu. Tento obvod srovnava kmitodet signalu bilé
7 oscilatoru chrominanc¢niho signédlu se signélem
bilé z krystalovych oscilatorfi. Rozdilové napéti
ziskané v diskrimindtoru je zesileno v operacnim
zesilovadi a pfFivedeno do regulaéniho zesilovale
modulaéniho signalu, kde posouvé nulovou Grovei,
a tim koriguje i stfedni kmitocet oscilatoru.
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TeJb, KOTOPBIA € IMOCJAELOBATEJBHOCTHIO CTPOK IIPO-
myckaeT TO OmMH, TO Apyro# cmrHaj. [lepexiouae-
MBI TaKUM jKe 05pa30oM CHTHaJ IOCJTE IIPOXOXKIeE-

HUA uepe3 OTPAHMYMUTENb U DETYJMPOBOUHBIN yCH-

JIUTEJb TONAETCA B KauecTBe MONYJIAIUOHHOTO CHT-
Hajla B MONYJMPYEMBIA IO YacTOTe aBTOTEHEPATOP
curHasa mBerHocTd. CHUTHAJ LBETHOCTH 3aTeM II0-
DaeTcA B CXEMY BBICOKOUACTOTHOM IIpenBapHUTEIbHOU
KOppeKUuu M dYepes II0JOCOBOU QUIBTD M CXeMy
GIOKMpOBKH TOCTYTAeT HAa BBHIXOAHOU OydpdepHsrit
KacKal ¥ Jajiee Ha BXOJ KOHEYHOTO KacKazna, TIe OH
CKJIATBIBAETCS C APKOCTHBIM CUTHAJIOM.

CurHajJ 1IBSTHOCTH 6eJ0TO M KPacCHOIO BhIPabaThi-
BAeTCA KBAPIEBRIMU aBTOTeHepaTopaMu. Beumy To-
ro, UTO YaCTOThl CHUIHAJOB LBETHOCTH B IIOCJIENYIO-
[WMX CTPOKAX OTJMYAIOTCA APYT OT Ipyra, Heobxo-

IOIUMO MCIIOJIBZ0BATH NJIs Ka)KAOTO M3 HUX IBa KBap-

IIeBBIX ABTOTE€HEpaTopa, KOTOpPBlE IIEePEKJII0YaioTCs
CUTHAJIGM, HacTOTa KOTOPOTO paBHA IIOJOBUHE Yac-
TOTHI CTPOK TaX JKe, KaK MepeKIIoualoTcs MOILYJIs-
uuoHHBle curHadel R—Y u B—Y.

C redepaTopoM CHMIHaJa LIBETHOCTH CBA3AHBI U TPH
BCIOMOTATeIbHBIE LENU. JTO, B IEPBYI0 O4epelnp,
cxeMa BBOIA MONYJISLUOHHOTO CHUTHAJa OIpeNesIsiio-
MUX KMOYJIbCOB B KaIpOBBIM TacANIUA MMIIYJBC.
Omnpenensiomue UMIYJIbChl NOJKHB OHITH BBEAEHBI
B 7—15 cTpoxu neuersoro moss u B 320 — 328 crpo-
Ku uerHoro mots. [lanee, 3To cxemMa OJIOKMDOBKH,
KOTOpas GJIOKUpyeT CMIHAJ IIBETHOCTH BO BPEMA
IPOXOXKIEHUA KaJApOBOTO TaCAlero uMmyabca (sa
HCKJIOUeHUEM ONpeNeNANIUX HMIYJbCOB), a TakK-
e BO BpeMs NPOXOXKIEHMS CTPOUHBIX TACAIIUX HM-
nyabcoB. Tperhs, caMas CIOKHASA CXeMa — 9TO CXe-
Ma aBTOMAaTHYECKOU PpEeryJupOBKM CpemHe# dacTo-
THI ABTOTEHEPATOpA CHTHAJa IJBETHOCTH. JTa CxeMa
CpaBHUBAET 4YACTOTy CHUTHAJIa 62JI0TO, aBTOTeHepaTo-
pa CHTHAaJa LBETHOCTH C CHTHAJNOM 6eJOro KBapiie-
BBIX aBTOTEHEPATOpPOB. PasHOCTHOE HATpSXEHUE, II0-
JAyYeHHOE B AMCKPAMMHATODE, YCHJIMBAETCSA Olepa-
[JHOHHBIM YCHJUTENEM M IONAETCA B PETYJIHPOBOY-
HBI yCHJMTEJIb MONYJALMOHHOTO CUTHAJA, TAE OHO
CIBUTAET HYJEBOU YpOBEHB, B PE3yJbTaTe Uero Kop-
peKTUpyeTCs CpeIHAA 4acToTa aBTOTeHepaTopa.

passing through a limiter and a control amplifier,
is used as modulating signal for the frequency-
-modulated oscilator of the chrominance signal.
The chrominance signal is applied to the circuit
of RF precorrection and, via a band filter and
blocking circuit, to the output separating stage,
and further to the input of the final stage where
it is combined with the luminance signal.

The white and red chrominance signals are obtain-
ed from crystal oscillators. As the frequencies of
the chrominance signals are different in subse-
quent lines, it is unavoidable to employ for each of
them two crystal oscillators which are switched
by a signal, the frequency of which is half of the
line frequency, in the same manner as the modu-
lating signals R-Y and B-Y are switched.

Three auxiliary circuits co-operate with the gene-
rator of the SECAM chrominance signal. The first
circuit serves for the insertion of the modulating
signal of the identification pulses into the frame
bianking signal. These identification pulses must
be inserted into the 7th to 15 th lines of the odd
frames and into the 320th to 328 th lines of the
even ones. The second auxiliary circuit is a block-
ing circuit which blocks the chrominance signal
during the presence of the frame blanking signal
(except the identification pulses) and during a
part of the presence of the line blanking pulses.
The third, most involved, auxiliary circuit serves
for the automatic control of the medium frequen-
cy of the chrominance signal. This circuit compa-
res the frequency of the white signal of the chro-
minance signal oscillator with the white signal
produced by the crystal oscillators. The difference
voltage obtained in a discriminator is amplified
by an operational amplifier and then applied to
the control amplifier of the modulating signal,
where it shifts the zero level and thus also cor-
rects the medium frequency of the oscillator.



Chrominan¢ni signdl je oproti normalizovanému
signdlu SECAM ponékud zjednoduSen. Tato zjed-
noduleni, kterd vyplynula ze servisniho provedeni
pristroje, vSak nemaji vliv na spravnou funkci ob-
vodl, které signdl zpracovéavaji. Jednd se o tato
zjednoduseni:

a) oscildtor chrominan¢niho signdlu neni na za-
¢atku kaZdého radku startovan

b) chrominanéni kmitocet neni vdzén na Fadkovy
kmitocet

c) polarita chrominan¢niho signdlu neni ménéna

d) chrominanéni signal je v oblasti obrazového
zatemiiovaciho impulsu blokovadn pouze b&hem
sloZeného obrazového synchroniza¢niho impul-
su.

V kédovati PAL (21) je chrominanéni signal ziskan

v oscilatoru, Fizeném krystalem. Jeho vystupni sig-

nal a signal, oto¢eny, fadzové o 90° jsou pfivedeny

do dvou moduléatord, kde jsou amplitudové modu-
lovany rozdilovymi slozkami R-Y a B-Y. Faze
chrominan¢niho signélu, pfivedeného do moduléa-
toru R-Y, se po Fadcich méni o 180°. Oba modu-
lované signaly jsou seCteny a vedeny na ladény

a na vystupni oddé&lovaci stupeni a déle na vstup

koncového stupné&, kde dochézi ke slou€eni s lu-

minanénim signalem.

Synchronizaéni signal barvy (burst) je ziskavan
pomoci monostabilniho multivibratoru, spou$téneé-
ho zavérnou hranou Fadkového blokovaciho impul-
su. Impuls burstu je veden pies oddélovaci stupné&
v pfFislunych amplituddch do obou modulatord.

Signal Cervené je ziskdn pomoci zatemiiovaci smé-
si, pfivedené do obou modulatort rovnéZ pfes od-
délovaci stupné.

Chrominanéni signal je oproti normalizovanému
signalu PAL pondkud zjednoduSen. Tato zjednodu-

Mo cpasrenuio co cranmaprasiM cursagom CEKAM
CUTHAJ 1IBETHOCTH HeMHOro ympomes. OXHaKo 3Tu
YIIpOIIEHU, BHITEKAOLINE U3 KCIONHeHUs mpubopa
IJIS TIpUMEHEHUs B YCJOBUSIX TEXHUUECKOTO obciy-
JKUBAHUs, He BJIMSIOT Ha I[IPaBUJIBHOZ NeiCTBYUE
cxeM, B KOTOpBIX CurHaJ obOpabarTsiBaercs. JTO cie-
LyIOm¥e yIpOUIeHMs:

a) aBTOTEHEpaTOp CUTHAjla LBETHOCTH He 3alyCKa-

eTcs B Hadasle KaXkKIOd CTPOKH,

6) dYacToTa CHUTHAJIOB IIBETHOCTH HE 3aBUCUT OT 4ac-
TOTBL CTPOK,

B) MOJIIPHOCTh CUTHAJIa IIBeTHOCTH HE MEHAETCHA,

I) CUArHAJ LBETHOCTH B 06JIaCTH KaApOBOTO Tracs-
IMIEr0 WMIyJbca GJIOKMPOBAH TOJMBKO BO BPEMI
CJICKHOTO KaIpOBOTO CUHXPOHMBHPYIOUIETO WM-
IIyJIbca.

B xonupyroures cxeme ITAJI (21) curHan mBeTHOCTH
BEIPABaTHIBACTCA KBApPLIEBBIM aBTOreHEepaTOpoM. Ber-
XONHOW CHUTHAJ I[OCHeJHEr0 ¥ CUTHAJ, CIBUHYTHIN
no dase ma 90°, momaloTci B IBa MOALYJIATOpA, THE
OHK MOZyJIMPOBAHEL II0 aMILIUTYIe Pa3HOCTHBIMU CO-
craBasiomumMu R —Y u B—Y. Pasa curnana user-~
HOCTM, MOCTYMAloOmero B MonyJatop R—Y, casura-
ercsi mo crpokam Ha 180°. Ofa Momy/IMpOBAaHHBIX
CUTHAJA CKJIANLIBAIOTCA ¥ IOCTYNAOT Ha pEe20HaHC-
HBIA ¥ Ha BHIXOOHOU OyddepHBI KacKamwl, a HaJjee
Ha BXOZ KOHEWHOTO KacCKala, TIe OHM TOTJA CKJANBI-
BAIOTCS C SPKOCTHBIM CHTHAJOM.

CUHXDOHUSHpYIOW Ut  CHTHAJ MHepefadd  1IBeTa
(6ypcT) BIpabaThIBaeTCA ¢ IMOMOIIBI0 MYJIbTHBUO-
paTopa C ONHMM YCTOHYMBHIM COCTOSHHEM, YIIpa-
BJAEMOrO OT 3afHero ¢poHTa O6JIOKUPOBOIHOTO HM-
nyJabca cTpok. VMmysasc 6ypcra momaerca uepes 6y-
depHble KacKalbl Ha COOTBETCTBYIOIIUX aMILIUTYZNAX
B oba MomysAaTopa.

CurHas UBETHOCTU KPACHOTO IOJIydaeTCsa € MOMOUILIO
cMecH TacAmMX UMIIyJbCOB, IIOfaBaeMod B oba Mo-
nyJaaTopa Toxe uepesd GyddepHbie KACKAIBL

Ilo cpasHenuio co crannapTHeM curHasnom [TAJL cur-
HaJl IBETHOCTH HEMHOTO YIpOIleH. OTU YIIPOUIEHUs

N

The chrominance signai is slightly simplified with
respect to the standardized SECAM signal. These
simplifications, resulting from the service execut-
ion of the set d¢o not however affect the proper
function of circuits, processing the signal. Those
are namely the following simplifications:

a) the oscillator of the chrominance signal is
not started at the beginning of each line

b) the chrominance frequency is not synchron-
ous with the line frequency '

c) the polarity of the chrominance signal is not
changed

d) the chrominance signal is blocked within the
zone of the irame blanking pulse only during
the composite frame synchronization pulse.

In the PAL coder (21),the chrominance signal is
produced in a crystal controlled oscillator. Its out-
put signal and the signal which is shifted by 90°
rhase are fed to two modulators, in which they
are amplitude modulated by the difference com-
ponents R-Y and B-Y. The phase of the chromi-
nance signal, fed to the modulator R-Y, is chang-
ed per lines by 180°. Both modulated signals are
added up and fed to the tuned and to the output
separation stage and then to the input of the out-
put stage, where they are combined with the lu-
minance signal.

The synchronization signal of the colour is gained
with the aid of a monostable multivibrator, start-
ed by means of ihe closing edge of the line block-
ing pulse. The burst pulse is fed via the separat-
ing stage in relevant amplitudes to both modula-
tors. The signal of the red colour is obtained with
the aid of the blanking signal fed to both modu-
lators also via the separating stages.

The chominance signal is slightly simplified with
respect to the standardized PAL signal. These
simplifications, too, do not affect the proper func-



Seni rovnéz nemaji vliv na spravnou funkci obvo-

ah, které signdl zpracovavaji. Jedna se o tato zjed-

noduSeni:

a) chrominan&ni kmito€et neni vazan na ¥adkovy
kmitoCet

b) délka burstu
kmitocCet.

neni vazdna na chrominanéni

Vysledny. video signal, obsahujici luminanéni i
chrominancéni sloZku, je pak veden do modulatoru
(18) pFes slutovac (14), kde se k signalu pridava
mezinosny kmitocCet zvuku (13). Tonovy generator
400 Hz pouZivd Wienova mostu a je stabilizovan
Zarovkou. Oscildtor mezinosného kmitoStu zvuku
je pfepinatelny na 5,5 MHz nebo 6,5 MHz pomoci
spinaci diody. Frekvenéni modulace je provedena
diodou. Kmito€tcvy zdvih je nastaven na -+50 kHz
pomoci odpord,, zaFfazenych do pFivodu zvukové
modulace.

UHF oscilator (16), vyrabé&jici nosny kmitodet ob-
razu ve IV. a V. televiznim pasmu, je osazen dvé-
ma tranzistory. Prvni pracuje jako oscilator, druhy
jako ladény zesilovaé. Oba stupné& se ladi kapacit-
nimi diodami, rezonan&énimi obvody jsou provedeny
jako koaxidlni s moZnosti doladéni pomoci smy-
Cek. Zpétnda vazba v oscilatoru je induktivné kapa-
citni, soub&h se dostavuje odporem a smytkou
v ladéném obvodu. Jednotka VHF oscilaioru pro
prvni aZ tfeti televizni pasmo (15) ma oscilator
i ladény zesilova¢ osazen dvEma tranzistory, ladg-
ni je provedeno kapacitnimi diodami. Pasma jsou
pfepindna pomoci spinacich diod.

Nosny kmitoCet obrazu je amplitudové modulovan
video signdlem ve vyvaZeném diodovém moduléato-
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TaK)Xe He BJIUAIOT Ha INpaBUJIbHOE IeHCTBHe cxeM,

B KOTOPHIX CHTHas obpabarThiBaercs. JTO ciemyio-

IMe YIPOUIEHUS:

a) 4YacTOTa CHTHAJIOB ITBETHOCTH HE 3aBHCHT OT Hac-
TOTBI CTPOK,

6) ATUTETBHOCTH 6ypecTa He 3aBHCUT OT YaCTOTHL
CHTHAJIOB LIBETHOCTHU.

Pesynbtupylomuit sumeocurnan, comepskamuii co-
CTABJAIOIINE ADKOCTM M I[BETHOCTH, 3aTeM IIOJaeT-
ca Ha Bxon Monyasatopa (18) uepes cxemy cioske-
uus (14), rae x cursany npubasisercs MOmHeCY-
mas 3syka (13). 3Bykosoit remepatop 400 I'm, mc-
TOJL3YIOIINY MOCTUK BuHa, cTabuiusupoBad JaM-
noil HakKaauBaHUA. UacToTa aBTOTEHepaTopa MOMIHe-
CyL[€dl 3ByKa TIEPEKJIOYAETC C HOMOIIBIO KJIIOYEBOTO
IHONa W MOKET cocTaBaATh 5,5 MI'n mau 6,5 MIw.

YacToTHAA MONyJNAUMA OCYUICCTBJIAETCA C IIOMO-

mweio  nuoma. [leBmamus  4acTOTHI  yCTaHOBJEHa
+50 x['y ¢ moMombio COIIPOTUBJIEHU N, BKJIOUECH-
HBIX B LI€NM MONYJANUOHHOTO CUTHAJA 3BYKa.

YBY asrorenepatop (16), remepupyiomuii Hecymyio
4acToTy wusobpakenus I¥Y-ro u Y-ro TeneBusuoHn-
HBIX IMAla3oHoB, cobpaH Ha NBYX TpaH3WCTOpax.
IlepBrpift uCIONB30BaH B KadecTBe aBTOTEHEPATOPA,
BTOPOM — B KawyecTBe DE30HAHCHOTO YCHUJIHTENIA.
O6a xackaza HaCTpaMBAaOTCA BapUKamaMH, Koxeba-
TeJIbHBIE KOHTYPHI BBINOJHEHB B BHIE KOAKCHAJb-
HBIX PE3OHAHTOB C BO3MOXKHOCTHIO IONCTPOMKHU
urreiigamu. O6paTHas CBA3b aBTOreHepaTOpa SABJISA-
€TCA MHIYKTUBHO €MKOCTHOM, COIps)KeHUE yCTaHa-
BJIBAETCS C IICMOINBIO COHPOTUBJICHUSA U METJIU B
KoaebaTeabHOM KoHType. Biok aBroremepatopa CBU
LJISL TI€PBOTO-TPETRErO TEJEBUAUOHHBIX NMAIIA30HOB
(15) ocHameH aBTOTEHEPATOPOM M PE3OHAHCHBIM
yCHIATENeM, KOTOphie CoOpaHbl Ha IBYX TpaH3uC-
TOpax, IOACTPOUKA OCYIIECTBJSAETCA BapUKAIAMU.
HuanasoHe! IepeKII0YATCA ¢ TIOMOILIBIO KJIIOUEBBIX
IHOIOB.

Hecymas muaobpaxkeHus MomyaupyeTcas IO aMILIH-
Tyle BHIEOCUTHAJIOM B 6alaHCHOM IHOAHOM MOZY-

tion of circuits, processing the signal. Those are
the following simplifications:

a) the chrominance frequency is not synchronous
with the line frequency

b) the burst length is not synchronous with the
chrominance frequency.

The resulting video signal, which contains lumi-
nance as well as chrominance components, is ap-
plied to modulator (18) via combinator (14),
where the sound intercarrier (13) is added to it.
The tone generator, which is a Wien bridge stabi-
lized by an incandescent lamp, produces 400 Hz.
The intercarrier oscillator can be switched to
5.5 MHz or 6.5 MHz by means of a switching diode.
A diode serves for frequency modulation. The fre-
quency deviation is fixedly set to -+50kHz by
means of resistors inserted into the path of the
sound modulation.

The UHF oscillator (16) which produces the video
carrier frequency in the TV bands IV. and V.,
employs two transistors the first of which is an
cscillator, the second a tuned amplifier. Both
these stages are tuned by varicaps; the resonance
circuits are coaxial lines which can be fine-tuned
by means of loops. The oscillator empioys induc-
tive-capacitive feedback; coincidence is achieved

" by resistance and loop adjustment in the tuned

circuit. The VHF oscillator unit (15) for the TV
bands iI. to 1II. employs two transistors respecti-
vely for the oscillator and the tuned amplifier.
The varicaps serve for tuning. The sw1tch1ng dio-
des serve for band selection.

The video carrier is amplitude-modulated by the
video signal in a balanced diode modulator which
is designed as a common unit whith the RF sym-
metrizing transformer. The output signal contains



ru, konstruovaném v jednom celku se symetrizad-
nim vf transforméatorem:.

Vystupni signdl obsahuje ob& postranni péasma.
Vystupy obou osciladtord VHF i UHF jsou k modu-
latoru trvale pfFipojeny pfes sluCovaci odpory a
jejich funkce je Fizena pomoci tlagitkové soupravy
(17). Stisknutim tla¢itka vybraného vi kanalu se
jednak pfivede do pfislusného oscilatoru napajeci
napéti, jednak se v oscildtoru VHF pfivede napéti
na spinaci diodu vybraného pasma a jednak se
piivede na kapacitni diody ladici napéti, nastave-
né pifedem na hodnotu potfebnou pro naladéni vy-
braného kanélu pomoci potenciometru, pFisiuge-
jiciho ke kaZdému tladitku a pFistupného po se-
jmuti krytu pfistroje. Jemné doladéni kanalu se
provede pomoci potenciometru na pfednim panelu.

Vf signél je veden na vystupni konektor pfes ply-
nuly vf zeslabovaé (19) s impedanci 75 Q a s d&li-
. cim pomérem vé&tSim neZz 60 dB. Pribéh dé&leni je
v pFevdZné casti pracovni oblasti témé&¥ linearni.

Napéjeci zdroj (20) je tvofen sitovym transforma-

torem se tfemi usmériiovadi a &tyfmi stabilizova- -

nymi zdroji, dodavajicimi nap&ti +5 V, +6 V, —6 V
- a +27,5 V. V8echny Ctyfi zdroje jsou osazeny in-
tegrovanymi stabilizdtory, pFicemZ prvni t¥i ¥idi
sériové ' vykonové tranzistory, zdroj -+27,5 V ma
‘maly odb&r a je proto stabilizovan prfimo. VSechny
zdroje maji zapojenu proudovou ochranu a zdroj
+5 V, kter§ napaji logické integrované obvody,
mé navic zapojenu ochranu proti zvySeni napéti
nad 6 V. V sitovém pFivodu je zafazen filtr, brani-
ci vyzafovani do sité. -

Jsitope, 06pasyiomuM ONMH y3eal BMeCTe € CHUMMeT-
pupyomuM Tparchopmaropom BY.

Beixonmoit curHam comepkuT o6e GOKOBBIE OJIOCHL.
Brixomer 06oux asrorenepatopos YBU u CBY mo-
CTOAHHO IIOOKJIOYEHBI K MOLYJATOPY IIOCPENCTBOM
CONIIPOTUBJIEHUN CIOKEHUS U QYHKUUOHUPOBAHUE X
OIIpeNesseTcss ¢ IIOMOIIbI0 KOMILIeKca KHomok (17).
ITpu maxaTuy Ha KHONKY BRIGpaHHOTO KaHaga BU,
Ha COOTBETCTBYIOIWI aBTOT€HEpPATOp TONAETCS Ha-
HpsyKeHMe NUTaHUA ¥, KPOMe TOTO, B aBTOTEHEpaTO-
pe CBU wmanpsixeHue monaercs Ha KJOUEBOH LHON
Bbi6paHHOrO mManasoHa. Kpome Ttoro, ma Bapukamy
TojaeTcsl HalpsxkeHue Hactporku. ITociennee mpen-
BAPUTEJNBHO YCTAHOBJIEHO II0 3HAYEHUIO, HEOBXONMH-
MOMY JJISi HaCTPOMKM Ha 4YaCTOTy BBIGPAHHOTO Ka-
HaJla € TOMOINBIO IIOTEHIIMOMETPA, NpHUHANJEXKAlIe-
IO K Ka)KIOM M3 KHONOK M NOCTYIHOTO IIOCJE CHS-
U Kpbinkyu npwbopa. Tounas HacTpotika Ha uyac-
TOTY KaHaJsa OCYILJECTBJAETCS € IOMOMILIO IIOTEHIINO-
MeTpa Ha IIepelHed NIaHeH.

Curnan BY momaercsi Ha BHIXOZHOE THeSHO deped
naBHbIM aTtTemioaTop BUY (19), cbmamatomuii co-
nporusierueM 75 OM u Ko3dPUIIMEHTOM meseHUS
Gomee 60 nB. Xapakrepuctura xoapPuumeHnta me-

. JeHUs B TOHaBiAlmed vacTu pabodedt obgactu

ABJAETCA IIOYTH JUHEHHOM.

Mcrounux muranus (20) oSpazosan cereBmIM TpaHc-
$opMaTOpOM € TpEMs BHIIPAMUTENAMU U UETHIPHMS
CTa6UNTU3NPOBAHHBIMY HCTOUHUKAME, BBIPABaTHIBA-
fomuMu HamnpsbkeHuss +5 B, 4+6 B, —6 B u
—+27,5 B. Bce ueThipe MCTOMHMKA YKOMILIEKTOBAHbI
MHTETPAJIbHBIMU CTAOMIM3aTOPDAMM, IPAYEM IIEPBHIE
TPU YOPaBJAAIOT MOCHENOBATENLHBIMU  CHUJIOBBIMMU
TpaH3UCTOpaMu. ToK Harpysku ucrounuka 27,5 B
He6ONBIION U TIOSTOMY B HEM WUCIIONB30BAHA IIPA-
Mas cTabuIMsanus HaupsKeHus. Bo BXeX MCTOUHU-
Kax IIUTAaHUA TpPeNycMOTpeHa TOKOBas 3amuTa H,
KpoMe TOTro, B ucTounHuke -5 B, nuramomem jorm-
YeCKHUE MHTErpaJbHEIC CXEMEBI, IIPELyCMOTPEHA 3a-
IUTa OT TIOBBINIEHHS HANpsKeHUs ceeimie 6 B. B
CETEBOU LeNY yCTaHOBJCH QMIBTD, IPEIATCTBYIOUIME
npoxoxaeHuio curHanos BU B ceTs.

both sidebands. The outputs of both oscillators,

VHF and UHF, are permanenily connected to the
modulator via combinator resistors and their ope-
ration is controlled by means of push-button set
(17). By depressing the push-button of the requir-
ed RF channel, powering voltage is applied to the
appropriate oscillator, and in the VHF oscillator,
voltage is applied to the switching diode of the
selected band. Simultaneously, a tuning voltage
is applied to the appropriate varicap; this voltage
has been set beforehand by means of a potencio-
meter to the value necessary for tuning in the
required channel. Each push-button has its own
potentiometer which becomes accessible after re-
moving the cover of the instrument. A panel-
-mounted potentiometer serves for fine tuning of
the ‘selected channel.

The RF signal is led to the output connector via a
continuous RF attenuator (19) of 75 Q impedance.
The total division is more than 60 dB and the course
of division is almost linear within most of the
control track.

The power supply (20) is formed by a mains trans-
former with three rectifiers and four stabilized
sources which supply the voltages of +5V, +6V,
—6V and +27.5V. All these four sources employ
integrated stabilizer circuits, the first three of
which control series power transistors. The drain
from the +27.5V source is low, therefore it is
stabilized direct. All the sources are provided with
current protection and the +5V supply, which
powers the integrated circuits, employs in addition
also a protective device against the increase of
the voltage above 6 V. A filter, precluding radi-
ation into the mains, is inserted in the mains con-
nection of the generator. » ‘
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&. POKYNY PRO VYBALENI, SESTAVENI A
FRIPRAVU PRISTROJE K PROVOZU

Pfistroj nevyZaduje ZAdnych zdsahQi pfed uvede-
nim do chodu a po vybaleni je okamZit€ schopen
provozu. V pfipadé zaslani pfFistroje k vyrobci je
tfeba, aby byl zabalen do baleni, ve kterém byl
dodéan, vcéetné vloZeni do polyetylénového saCku a
jeho uzavfeni.

Ft¥ed pfFipojenim pfistroje na sit je nutno se pie-
svédgit, zda je pfFistroj pfepojen na sprévné sito-
vé napéti. Pfepojeni se provadi kotouCkem volicCe
na zadni stén& p¥istroje (18, obr. 3). VySroubuje
se 3roub uprostied voliCe napéti, kotouc voliCe se
povytahne a nato¢i tak, aby ¢islo udavajici sprav-
né sitové napéti bylo pod trojihelnikovou znac-
kou. Sroub se opét zaSroubuje, a tim je kotoufek
zaji§tén. Z vyrobniho z4vodu je pfistroj nastaven
na napéti sité 220 V. PFi pFepojeni pristroje na
120 V je nutno vyménit sitovou pojistku (17, obr.

'3), jejiz hodnota je uvedena v technickych udajich.

Televizni generator BM 516 je konstruovan v bez-
pednostni t¥idg 1. podle CSN 356501, tzn., Ze ko-
vové CGasti pFistupné dotyku jsou spojeny s ochran-
nym vodicem a izolace obvodil pod napé&tim spliiu-
je poZadavky uvedené normy.

P¥i pouZivdni generatoru neni tF¥eba zvlaStnich
bezpecnostnich opatfeni, pokud jej pouZivame ve
spojeni s dalsimi mé&Ficimi p¥istroji a pfi meéfeni
na zakrytovaném TV p¥ijimaci. P¥i méFeni na od-
krytovaném TV pfijimaci, ktery ma kostru spojenu
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5. YKA3AHUSA 110 PACIIAKOBKE, CEBOPKE
" MMOAI'OTOBKE IMPHUBOPA
K 9KCIUIYATALIIN

Ilepen myckom mpubopa B xom He TpebyeTrcas HHUKa-
KMX BMEIIATENbCTB, II0CJE PaclIaKOBKA OH TOTOB
K HemocpencTBeHHOU pabore. B ciyuae ormpasienus
npubopa Ha 3aBOL-U3TOTOBUTENb, OH HOJDKEH OBITH
yIaKoBaH B Tapy, B KOTOPOH OBLI IIOCTaBJIEH, BKJIIO-
4as MOJHUITUJECHOBYIO O000JIOUKY, KOTOpas IOJKHA
GBITH 3aKpBITA. )

Iepen TonkmToueHMeM MPUGOPA K CETH HEOBXOLAMO
y6enuThCI B TOM, 4TO IpuUGOp MepeKJiodeH Ha Ipa-
BUJBLHOE HANpSDPKEHWEe CeTH. IlepexiaioyeHue oCy-
HIECTBJSAETCA MAHUCKOM IepeKiiodaTens Ha 3alHei

creake mpubopa (18 — pumc. 3). s mepexiioue-

HUSI HAUpSKEHHUs C€eTu CJelyeT BBIBUHTUTH BHUHT
B LEHTpe NEepeKJIovaTe/Is HAIPSKEeHWA, NUACK Ilepe-
KJIIOWATEeNA BBHIABUHYTb U [OBEPHYTH TakK, YTOOBI
YMCJI0, OmpeleJsionlee NPABUJIbHOE HATPIKEHUe Ce-
TH, HAXOLUJOCH TPOTUB TPEYTOJIbHOTO MHIeKca. 3a-
TeM QUKCHpOBATH IMCK IIyTeM 2aTATMBAHUA BUHTA.
Ilpu oTmpaBieHWH C 3aBOLA-MBTOTOBUTENA HpUSOp
nepexiiouer Ha Hanpsokenue cetu 220 B. Tlpu ero
nepekyoueHUU Ha Hanpspkenue cetu 120 B meobxo-
IMMO 3aMEHUTb CeTeBOU mpenoxpanutens (17 —
puc. 3), HOMWHAJbHOE 3HAYEHNUE KOTOPOTO. YKA3aHO
B TEXHUYECKHUX NapaMeTpax.

TeseBU3HOHHBIM IeHEpaTOp CKOHCTPYMPOBAH 10 KJIaC-
cy 623omacuoctu 1 mo mpepnucanuaM MOIK, 1. e.
MeTaJlIMdecKue 4YacTH, NOCTYIHblE TIPMKOCHOBEHHIO,
COENUHEHBl C 3AIUTHHIM IPOBOJOM K M3OJIALUA Ile-
e, HaXONAUMXCS IIOf HaIpSsKeHUEeM, yHOBJIETBO-
psieT TpeboBaHUAM yKa3aHHOTO CTaHIAapTa.

'
IIpu wucmoONb30BaHUM TIeHepaTopa He Tpebyerca co-
6a00aTh 0COBBIX Mep IO TeXHUKe 6Ge30MacHOCTH IIpU
yCJIOBUHM, YTC T€HEPATOP UCIOIb2YETCA B KOMILIEKTE
C OpyrUM¥ U3MepHUTeIbHBIMH NpubopaMu U IIpHU
U3MEPEHUH 3aKPBITOTO TEJNEBU2MOHHOTO MPUEMHUKA.

5. INSTRUCTIONS FOR UNPACKING AND
ASSEMBLY OF INSTRUMENT AND ITS
PREPARATION FOR USE

The television generator does not require any ad-
justment before being set into operation; it is ready
for use immediately after being unpacked. If it
should become necessary to return the generator
to the makers at a later date, it is essential to
pack it in the original packing in which it arriv-
ed, also sealing the polvethylene bag in which it
was enclosed hermetically.

Before connecting the instrument to the mains,
it si necessary to ensure that it is switched to the
available mains voltage. Change of the voltage
setting can be accomplished with the disc of the
mains voltage selector which is on the back panel
of the TV generator (18 in Fig. 3). The retaining
screw in the centre of the disc has to be unscrew-
ed, the disc pulled out partially and turned so that
the marking of the available mains voltage is
below the triangular mark. Then, the disc has to
be pushed home again and refastened with the
retaining screw. The instrument has been set by
the makers tc 220 V; if it has to be switched over
tc 120 V, its mains fuse (17 in Fig. 3) must be
exchanged for one, the rating of which is given
in the Section ,Technical Data“.

The BM 516 TV generator meets the stipulations
for Class I. intrinsic safety according to the Cze-
choslovak Standard CSN 356501, in conformity
with the pertaining IEC recommendations. This
means that all those metal parts of the generator
which are accessible to touch are connected to a
protective conductor and that the insulation of all
voltage-carrying circuits responds to the mention-
ed Standard. L

During the application of the TV generator, special
safety measures need not be adhered to, provided
it is used together with other instruments and/or
if it is used for the testing of an enclosed TV re-
ceiver. If the framework of the TV receiver under



se siti, je tFeba televizni pFijima napdjet pfes
oddélovaci transformaétor.

6. NAVOD K OBSLUZE A POUZIVANI

6.1. Popis ovladacich prvki

— sitova kontrolka

— tladitka vf kanald

— sitovy vypinac

— vypinad synchronizace barev

PRI

[Ipy wu3MepeHUM OTKPHITOTO TEJEBU3UOHHOrO IIpH-
e€MHMKa, KOpIyC KOTOPOTO COENMHEH C CEeThio, Teje-
BUBUOHHEIH TIPUEMHUK [NOKEH GBITH NOAKJIOUEH Ue-
pes3 OTHeJIUTEeNbHBbIH TpaHcHOpMATOP.

6. WHCTPYKLUA MO OBCJIYXVBAHUIO
HPUBOPA

6.1. Onucanve 31eMEHTOB yNPABJIEHUSA

10 1 12 13 14 15
1 — KOHTpOJBHAas JaMIa CeTH
2 — KHomkM KanajsoB BU
3 — cereBoi TyMOiep
4 — BRIKJIKOYATENb CHHXPQHU3ALUHK 1IBeTa

test is connected to the mains, it must be powered
via a separating transformer whenever its covers
are taken off in order to give access to its com-
ponents.

6. INSTRUCTIONS FOR ATTENDANCE AND
APPLICATION OF INSTRUMENT

5.1. Description of control elements

16 Obr. 2 Puc. 2 Fig. 2

1 — Pilot lamp

2 — RF channel selector push-buttons
3 — Mains switch

4 — Switch of colour synchronization
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5 — tlagitka obrazci 5 — KHONUKM WMCIBITATeNBHEIX MB0GpPaKeHU 5 — Pattern selector

6 — prepina¢ zvukové modulace 6 — mnepekmiouaTenb MOLYNALMU 3ByKa 6 — Modulation selector

7 — prepinac svislych linek 7 — TepeKJOYATeNb BEPTUKAJIBHBIX JUHUN 7 — Vertical lines selector
8 — doladéni vf kanald 8 — moxncrpoiika xaxnanos BU 8 — RF channel fine tuning

9 — zeslabovac vf signala 9 — arreHoarop curmama BU 9 — RF signal attenuator

10 — vystup obrazovych zatemiiovacich impulst 10 — BBIXON KaOpOBBIX TaCALIUX HMITYJIBCOB 10 — Output of frame blanking pulses
11 — vystup Fadkovych zatemiiovacich impulst 11 — BBIXOMN CTPOYHBIX TaCAUIEX MMIYIBCOB 11 — Output of line blanking pulses
12 — vystup zatemiiovaci smési 12 — Bpixon cMecu racsmux UMmMyaBCOB 12 — Output of the blanking signal

13 — vystup synchroniza&ni smési 13 — BHIXOX cMecH CHHXPOHMBHPYIOIIUX KMITYJILCOB 12 — Output of synchronizing signal
14 — vystup video 4 14 — sreixon Bumeocurmana - 14 — Output video -+

15 — vystup video — : 15 — sBmxon Bunmeocurmana — 15 — Output -video —

16 — vystup vf signdlu "16 — sbixon curmana BU 16 — Output of RF signal

20 — prepina¢ SECAM - PAL 20 — nepexaouarenb CEKAM — HA]I 20 — Selector SECAM - PAL

2y e ¥

17
v Obr. 3 Puc. 3 Fig. 3
17 — sitova pojistka © 17 — cereBoit mpenoxpanuTenn 17 — Mains fuse
18 — sitovy voli¢ 18 — mnepekmouarens HanmpAKeHUA ceTH 18 — Mains voltage selector
19 — sitovd privodka - 19 — ceresoe rHesmo 19 — Mains connector
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6.2. P¥iprava pro mé¥eni

NéstrCkou se propoji sitovy p¥ivod (19, obr. 3) a
zapnutim sitového tla¢itka (3, obr. 2) se uvede
pfistroj do chodu, coZ je indikovdno rozsvicenim
kontrolni Zarovky 1. Po uplynuti doby nab&hu (15
min.) je p¥istroj p¥ipraven k pouZivani.

Podle druhu a zpiisobu méFeni je nutno pouZit pa-
tiiénych c¢asti pFisluSenstvi. P¥i praci s televizo-
rem se vétSinou vystadi s kabely BNC - Tesla a
Tesla - symetrizaCni ¢len, kterym se propoji vy-
stupni vf konektor generdtoru s anténnimi zdii-
kami televizniho pf¥ijimace.

Ostatni kabely pfisluSenstvi se pouZivaji p¥i mé-
Feni video signdlem nebo k propojeni Fidicich vy-
stupnich signali s dal$imi obvody mé&¥Feného za¥i-
zenl.

¢

6.3. Pokyny br‘o méfeni

Obsluha generdtoru p¥i vlastnim mé&feni je velmi

jednoduchéd a spo¢ivd v nastaveni &tyf zakladnich
funkeci:

1. Nastaveni kmitoftu nosné obrazu

2. Nastaveni mocdulace nosné obrazu

2. Nastaveni funkce nosné zvuku

4. Nastaveni Grovné nosnych kmitoStd

6.3.1.

Nastaveni kmitoftu nosné

obrazu

KmitoCet nosné obrazu se voli stisknutim jednoho
z deseti tlaCitek (2, obr. 2), kterd maji pFedna-
staveny kmitoCty zvolenych kanald.

Prednastaveni se provadi pomoci potenciometri,
pFistupnych shora po odkrytovani p¥istroje. KaZ-
dému tlacitku pFisluSi potenciometr, Kterym se
miiZe nastavit libovolny kanal v pasmu, pro které

6.2. TToaroroBka K msMepeHuAM

CereBoil IuTemCesNb BCTaBJAAETCA B CETEBOE THEZIO
(19 — puc. 3) u myTeM BKJIIOYEHHS CETEBOTO TyM-
6aepa (3 — puc. 2) npubop BKIIOYAETCH, UTO CO-
IIPOBOKIAETCA 3a)KUTaHMEM KOHTDOJLHOM JIAMIIBLL 1.
ITocne Bpemenn marpesa (15 mun) mnpubop roros
IJIS1 UCIHOJIb30BAHUA.

B saBucumoctu or Buma m cmocoba W3MepeHMiT He-
O6X0OIMMO HCIIOJIB3OBATH COOTBETCTBYIOU[ME IIPUHA-
nnexnoctu. Ilpm pabore ¢ TenerusopoM B 604b-
WIMHCTBE CJIy4aeB IOCTATOYHO HMCIIOJNB30BATH Kabesu
BNC - Tecia u cummeTpupyomee 3BSHO, ¢ IIOMO-
IbI0 KOTOPOTO COeNMHAETCH BHIXOAHOe THe3no BY
TeHEpaTOpa C aHTEHHBIMU THE3NAMU TEJIEeBU3UOHHOTO
npueMHuKa. OcrajbHble Kabeiu, BXONAMME B COCTAB
IPUHANJIEKHCCTEHA, MCIOMB3YIOTCS IIPH H2MEPEeHUM
¢ TIOMOIILI0O BUIEOCHTHAJIA WM [JA COSNMHEHUS
YIPaBJAAIOUIMX BBIXOLOB CUTHAJA C IPYTHMY IIenf-
MH M3MEepSAEeMOr0 YCTPOMCTBA.

6.3. YxasaHus mo usMepeHUAM

O6canyskuBaHue TeHepaTopa B Ipolecce cOBCTBEHHBIX
HM3MEPEHUN SBJAETCSA BECbMa IIPOCTHIM U 3aKJIOUa-
€TCs B YCTAHOBKE YETBIPEX OCHOBHBIX NAPAMETPOB:

. 1. YcranoBka Hecyiuell 4yacToTl u308paskenus

2. YcTaHOBKA MOLYJNALMU HeCymed wu306paskeHus
3. YcraHOBKa Hecymied 3ByKa
4. YcraHOBKA ypOBHS HECYIJUX YACTOT

3.3.1L

YcraHOBKA HecyUled 4acCTOTEH
nsobpaxxeHnus

Yacrora Hecymieil wn306paKeHUs yCTAHABJIUBAETCH
OyTeM Ha’KaTHA Ha ONHY M3 IeCATH KHOmOK (2 —
puc. 2), HJIA KOTODHIX IIPENBAPUTENLHO YCTAHOBJE-
HBI YaCTOTHI BBIGPAaHHBIX KaHAJOB.

" IIpenBapuTeNbHAsl yCTAHOBKA IIPOM2BOIMTCS C IIOMO-

IIbI0 TIOTEHIIMOMETPOB, INOCTYIIHBIX CBEpPXYy IOCJe
CHATHA KpbllleK npubopa. [Iaf KakIOM KHODKU
[pedyCMOTpEH HOTEHIIMOMETD, ¢ IOMOIIbI0 KOTOPOTO

6.3.1.

6.2. Preparation fer a measurement

After connecting the TV generator to the mains
with the supplied cord plugged into the mains
connector (19 im Fig. 3) on the back panel, the
power has to be switched on by depressing push-
-button 3. Pilot lamp 1 on the front panel (Fig. 2)

.must light up. After the elapse of the warming-up

period (15 minutes), the generator is ready for
use.

Depending on the contemplated mode of measure-
ment, various items from the supplied accessories
must be employed. Usually, it is sufficient to use
the cables BNC — Tesla and the Tesla symmetriz-
ing element, by means of which the RF output
connector of the generator is interconnected with
the aerial sockets of the TV receiver under test.
The other supplied cables are intended for use
when the video signal is employed for a measu-
rement or for connecting the control output sig-
nals to certain circuits of the equipment under
test.

6.3. Instructions for carrying out a measurement

The attendance of the TV generator during a mea-
surement is verv easy and simple, consisting in the
following four operations:

. Adjustment of video carrier frequency

. Adjustment of modulation of video carrier

. Adjustment of function of sound carrier

. Adjustment of levels of carrier frequencies

[y

B G DN

Adjustment of video carrier
frequency

The required video carrier frequency can be se-
lected by depressing one of the ten push-buttons
(2 in Fig. 2) with which already the: required
channel has been preselected.

For channel preselection, potentiometers are pro-
vided which become accessible by taking off the
cover of the instrument. To each push-button per-
tains one potentiometer by means of which any
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" je tlacitko urleno. Z deseti tladitek je jedno pro
1. pasmo, jedno pro II. pdsmo, dvé pro III. pasmo,
tFi pro IV. pdsmo a tFfi pro V. pasmo.

Z vyrobn‘ho z&vodu jsou kanély nastaveny takto
(zleva):

Nastavené TV kanaly podle normy OIRT

MO’KHC YCTaHOBHUTL JI060M KaHaJ B LMANA30HE, NJIA
KOTODOTO KHOIKa MpenHazHadeHa. V3 mecatu xHo-
IOK ONHAa KHOIIKA IpefHasHadyeHa IJIS [EPBOTO AYa-
nasoHa, OfHA — IJA BTOPOTO NMATIA30HA, IBE —
IJI TPeThero IMalas3OHa, TpU — MJsA UeTBEPTOTO
IMamna3oHa W, HaKOHEl, TPH AJA IISATOr0 AWallasoHa.
Ilpn ornpasieHuu npubopa ¢ 3aBONA-U3TOTOBUTENS
npubop HaCTpOeH Ha Clenyiollde KaHaJsl (cJjaesa
HAIIPaBO):

"YcraHoBieHHbBIE TEIEBU3UOHHBIE KAaHAJbI

mo craupapry MOPT

channel can be preselected within the band for
which the push-button is intended. From the 10
push-buttons, one is for band I., one for band II.,
two are for band III., three for band IV. and three
for band V.

The makers have set the channels as follows

(from the left):

TV channels set \by makers according to
Standard OIRT

0 ! ]

o = ; ¥ . =

3 Pasmo ‘S | Nosnaobrazu | Nosnéa zvuku E Auana g Hecymasn Hecymasn

< 5 =l | o 304 =1 nsobparkeHusn 3ByKa

= A x | o e

X |

1 L 2 59,25 MHz 65,75 MHz | 1| L 2 59,25 MI'n 65,75 MI'

2 | L 4 85,25 MHz 91,75 MHz 2 IL. 4 85,25 MI'y 91,75 MTu
3 7 183,25 MHz 189,75 MHz 3 183,25 MI'y 189,75 MI'u
4 ~ III_.»_A 11 215,25 MHz 221,75 MHz 4 I11. 11 215,25 MI'g 221,75 MTn
5 21 471,25 MHz 477,75 MHz 5 21 471,25 MTI'ng 477,75 MI'y
6 IV. 29 535,25 MHz 561,75 MHz » v 29 535,25 Ml 561,75 MI'n
7 | 386 591,25 MHz 597,75 MHz v B 35 591,25 MTI'n 567,75 MI'u
8 45 : 663,25 MHz 669,75 MHz 8 45 663,25 MI'u 659,75 MI'n
9 V. 53 | 727,25 MHz 733,75 MHz 9 V. 53 727,25 MI'y 733,75 MI'yg

10 60 ; 783,25 MHz 789,75 MHz 10 60 783,25 MTI'u 789,75 MI'u

Zvoleny kandl je pak moZno jemné& doladit poten-
ciometrem 8, pFicemZ p¥i otafeni doprava se kmi-
toCet zvySuje. Pon&vadZ vystupni vf signal obsahu-
je ob& postranni pasma, d4 se obraz na televiz-
nim pfijimaci vyladit na dvou kmito¢tech. Spravné

je naladéni na niZ§i kmitocet.

V pfipadé potFeby je moZno provést zménu na-
stavenych kmito¢tli nosné obrazu nésledujicim
zplisobem: sejmout kryt p¥istroje a doladovaci po-
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, O =]
G § Band g Video carrier | Sound carrier
&2 S
1 I. 2 59.25 MHz 65.75 MHz
2 II. 4 85.25 MHz 91.75 MHz
3 7 183.25 MHz 189.75 MHz
4 II1. 11 215 25 MHz .221.75 MHz
5 21 471.25 MHz 477.75 MHz
6 1V. 29 535.25 MHz 561.75 MHz
7 36 591.25 MHz 597.75 MHz
8 45 663.25 MHz 669.75 MHz
9 \% 53 727.25 MHz 733.75 MHz
10 60 783.25 MHz 789.75 MHz

Tounyio moncTpoiiky Ha BBIGPAHHBIM KaHAJ MQHKHO
OCyIIEeCTBUTE IOTEHIIMOMETPoM 8, mpuueM Npu Bpa-
IUIEHWM OCH HalIpaBO 4YacCTOTa BO3pacraeT. Tak Kak
curHan BY comep:xur o6e 6OKOBBIE MOJIOCHI, TEJIEBHU-
2HMOHHBIA IIPUEMHUK MOXKeT OBITb HACTPOEH HAa IBe
4aCTOTHI, IPUYEM NPABUJIBHOU ABJIAETCS HACTPOMKa
Ha 6oJee HU3KYIO YacCTOTY.

B cayuae Heo6xXOmMMOCTM MOKHO HM3MEHHUThL yCTa-
HOBKY 4aCTOT Hecyined u300pa’keHus, LJIs 4Ero He-
00X0nMMO CHATH KpBIWIKY IpH60pa M TOACTpauBa-

The selected channel can be -fine-tuned by means
of potentiometer 8, the clockwise turning of which
increases the selected frequency, and vice versa.
As the output RF signal contains both sidebands,
the picture on the screen of the TV receiver under
test can be tuned in at two frequencies. It is cor-
rect to tune to the lower frequency.

If necessary, the video carrier frequencies to which
the push-buttons are set can be altered as follows:
The cover of the generator has to be taken off,



tenciometr 8 nastavit do stfedni polohy. Stisknout
pfisluiné tlatitko a Zadany kmitoCet nastavit po-
tenciometrem umisténym za kontakty zvoleného
tlagitka na tisténé desce, propojujici kontakty tla-
titek. Nastavovany kmitoCet nosné obrazu je moz-
no kontrolovat méFitem kmitoGtu, p¥ifemZ musi
byt vypnuta nosnd zvuku (pfepinac 6) i modulace
nosné obrazu (vsechna tlacitka 5 vypnuta).

Méng presny, ale vyhovujici zplsob nastaveni
Kmitoétu se da provést pomoci televizniho ptiji-
mace, pfedem naladéného na poZadovany kanal.
Nosna obrazu musi byt v tomto p¥ipadé modulo-
vana signalem libovolného obrazce.

Nastaveni modulace nosné
obrazu

6.3.2.

Druh obrazové modulace se voli stisknutim jedno-
ho z deseti tlatitek 5 Prvnich pé&t je ureno pro
ternobilé obrazce: Sachovnice, gradace, svislé lin-
ky prepinané, mfiZe a body. Sachovnice ma 12X
16 &tvercovych poli, gradace je sloZena z osmi
svislych pruh@i s jasem odstupfiovanym rovnomeér-
né od 75% bilé do &erné. KmitoZet svislych linek
je moZno meénit pfepinacem 7 na 1, 2, 3, 4 5 a

6 MHz. M¥iZ je tvofena tfinacti vodorovnymi lin- -

kami s §iFkou jednoho Fadku v kaZdém pilobraze
* a sedmnécti svislymi linkami s 3ifkou asi 250 ns.
Prostfedni vodorovna linka obsahuje zakédovany
signél, vyznacujici stfed obrazu. Obrazec bodl je
tvofen bilymi body, odpovidajicimi rozméry .i po-
lohou priseéikiim linek signélll mIiZi.

Dalsich 5 tla¢itek je urfeno pro barevné obrazce:
bil4, dervena, faze, barevné pruhy vodorovné a ba-

JOIIUI IOTeHIIHOMETP 8 YCTAaHOBUTEL B CpelHee IOJIO-
>KeHUe. 3aTeM Ha)XaThb Ha COOTBETCTBYIOLIYIO KHOIIKY
u TpebyeMylo 4aCTOTy yCTaHOBATH IOTEHIIMOMETPOM,
PACTIOJICHKEHHBIM 32 KOHTAKTaMU BHIOPAHHOU KHOTKK
Ha IUJIaTe IedaTHOTO MOHTa)Ka, Ha KOTOPO#A BBIIOJ-
HEHBl COeNMHEHMS KOHTAKTOB KHOIOK. YCTaHaBIMBA-
eMas Hecymlas 4acToTa yu3006parkeHusl MOXKET KOHTPO-
JVpOBATHCA W3MEPUTENIEM UacTOThl, IIpUYEM HeCy-
ujas 3ByKa MOJUKHA OBITh BBIKJIOUeHA (Iepexioda-
teab 6). Takxe mosxkHa OBITE BBIKJIOYEHA MOIYJA-
1usa Hecymieil ( BBIKIIOUEHB BCE KHOIKH 5).

MeHes TOUHBIH, HO YIOBJETBOPUTENbHBIH CIOCOG
yCTAHOBKM YACTOTHl 3aKJIOYASTCA B HCHOJNB30BAHUYL
TeJeBU2MOHHOTO TpUEMHMKA, 3apaHee HaCTPOEHHO-
ro Ha TpebyeMblil KaHajl. B sToM ciydae Hecymias
u306paskeHnsl OOJDKHA OBITH MOJYJMpPOBAHA CUTHA-
70M J060# MCIBITATENbHOM TabIUIIbL.

6.32; YcTaHOBKa MOAYJXSAILHUHU

Hecymell um=2006paxeHuns

Buzn BUIEOMONYJALMM yCTaHABJIMBAETCA ONHOW U3
mecaTy KeHomok 5. [lepBble IATH KHOMOK IpelHAa3Ha-
ueHbl IJIA CUTHAJOB uepHOOSJIOro TeJeBUAEHU: MaX-
MaTHOe IIoJIe, CTeIeHU Tpafallii, BepTUKaJIbHEIC JIH-
HUM IepeKTiodaeMele, cerdatoe moie u touku. Hlax-
maTHoe mose cocrout u3 12 16 xBampartos, CHUT-
HaJl CTeleHeld TpafallMy COCTOMT U3 BOCBMH BEp-
TUKAJBbHBIX II0JIOC, SIPKOCTh KOTOPBIX DPaBHOMEDHO
M3MEHSeTCA T0 CKaukaM B mpemenax ot /5% Geno-
ro 0o depHoro. YacToTy BepPTUKAJBHBIX JMHUHA MOMX-
HO YCTaHOBUTb IepekJiodaTeneM /7 Ha 1, 2,3, 4,5
u 6 Ml Ceruaroe moxe ofpaszosaxo 13 ropu3oH-
TAABHEIMKA JUHUAMU C LIMPUHOM OIHOA CTPOKH B
Ka)KIOM ToJe u C 17 BepTUKAJbHBIMU JIMHUAMY,
mupunot npuba. 250 mHcek. IlenTpajibHas TOpH-
30HTAJbHAS JHHUA CONEPYKUT 3aKOAMPOBAHHBIM CHI-
HaJI, ONpeleNsiomuil ueHTp Kanpa. CHUTHal TOUEK
06pasoBaH GelbIMH TOUKAMH{, DasMepEl U TIOJOXKe-
HHe KOTOPLIX COOTBETCTBYET TOUKaM ITlepecedeHus Ju-
HUM CHrHaJa CeT4aTOTO IMOJIA.

Crenyomue 5 KHONMOK IpeNHasHA4eHBI NJIA CHUTHA-
JIOB IIBETHOTO TeleBUmeHHs: Oesnoe, xpacHoe, $asa,

the potentiometer 8 set tqg the centre of its track
and the push-button concerned depressed. Then,
by adjusting the potentiometer situated on the
printed circuit board behind the contacts of the
depressed push-button, the required frequency
can be set. The video frequency thus adjusted can
be checked by means of a frequency meter; the
sound carrier must be switched off (selector 6)
and all the push-buttons of the video modulation
(pattern selector 5) must be in the idle position.

A less precise, but acceptable, method of channel
adjustment consists in the use of a TV receiver
which has been tuned beforehand to the required
channel. In this case, the video carrier must be
modulated by the signal of any of the test patterns. -

6.3.2. Adjustment of video carrier

modulation

The type of video modulation has to be selected by
depressing one of the ten push-buttons of the
pattern selector 5. The first five push-buttons serve
for the selection of black-and-white patterns:
chessboard, gradation, vertical selectable lines,
grate and dots. The chessboard has 12X 16 square
fields, the gradation is compiled of eight vertical
bars, the brightness of which is stepped down
cvenly from 75% white to black. The frequency
of the vertical lines, i. e, 1, 2, 3, 4, 5 or 6 MHz can
be altered with selector 7. The grate is formed
by 13 horizontal lines of one scanning line width
in each frame and by 17 vertical lines of appro-

"vimately 250 ns width. The horizontal centre line

contains an encoded signal which marks the cent-
re of the picture. The pattern of dots is formed
by white dots, the size and positions of which tally
with the intersections of the grate lines.

The other five push-buttons are intended for the
selection of the colour patterns: white, red, phase,
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revné pruhy svislé. V8echny barevné obrazce maji
75% kontrast, tzn., Ze luminanéni i chrominanéni
sloZka mé& amplitudu 75%. Tla&itkem 20 se voli
systém SECAM a PAL. )

U systému SECAM je obrazec bilé vytvofen signa-
lem Kkrystalovych oscilator klidovych kmitocta.
Tento signal je vhodny pro pfesné nastaveni dis-
kriminatortt rozdilovych sloZek chrominanéniho
signalu v televizorech. Rovn&¥ chrominanéni sig-
nal Cervené je vytvo¥en pomoci krystalovych osci-
lator. U systému PAI, je obrazec bilé tvofen pou-
ze jasovym signélem, obsahuje vSak i synchroni-
zaCni signal barvy. Chrominané&ni signél dervené
je vytvofen v kodovaci modulaénim signélem, pfed-
stavovanym zatemiiovaci smé&si. Obrazec faze, urce-
ny pro méfeni diferencialni amplitudy a faze, je
v obou systémech vytvofen superpozici chromi-
nancniho signdlu ¢ervené na linearnim gradacnim
signédlu. Poslednimi dvéma tlacitky se zapinaji
obrazce barevnych pruhd vodorovnych a svislych.
Jsou sefazeny podle sestupného jasu a tvofi je
barvy: bil4, Zlutd, azurova, zelend, purpurova, &er-
vend, modri a-.cderna.

PI1 zapojeni barevnych signai je moZno pomoci
tlaCitka 4 vypnout synchronizaéni signal barvy
(identifikaéni impulsy u SECAMU, burst u PALU)
a prekontrolovat tak funkci vypinate barev v ba-
revném televiznim pfijimadi.

Uplny modulaéni videosignal i nékteré sloZky syn-
chronizatni a zatemiiovaci smési je mo#no odebi-
rat z vystupnich konektorfi, umisténych v dolni
Casti panelu. Jsou to nésledujici signaly:

Konektor 10 — obrazovy zatemiiovaci impuls
negativni
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HOBETHBIE IIOJIOCHI TOPUIOHTAJIBHEIE U IIBETHBIE IIOJIO-
CBl BEpTUKaJ/bHBIE. Bce wuBermrle wucnmitaTenpmbie
1306paskeHus 06IANAIOT KOHTPACTHICTHIO 75%, . e.
aAMILUIATY OBl COCTABJIAIONINK, SIPKOCTH X IIBETHOCTH
cocraBasior 75%. Kwmomkoir 20 BeI6MpaeTCs cucre-
ma CEKAM u ITAJL. ‘

B cucreme CEKAM wmcnmrratensuas KapTHHA IBET-
HOTO N0Js 06pasoBaHAa CUTHAJIOM KBAPIEBBIX ABTO-
TEHEPATOPOB YaCTOTHI IIOKOSI. JTOT CHULHAJN IOIXO-
AUT A TOYHOW yCTAHOBKHM NMCKPUMHHATOPOB pas-
HOCTHBIX COCTABJAOIUX CHUIHAJAa IIBETHOCTH B Te-
7eBu30pax. Takske CUrHan LBeTHOCTH KpacHOTO 06-
pasoBaH ¢ IIOMOWIBIO KBapLEBBIX aBTOTEHEPATODOB.
B cucreme ITAJI curnan 1306paskenua Genoro obpa-
SOBAH TOJIbKO SPKOCTHBHIM CHTHAJIOM, HO OH COZeEp-
KUT TOXE CHHXPOHMBHDYIOUIMA CHUTHAJ Iepenaun
usera. CHIHAT LBETHOCTH KpacHOro obpasoBan B
KODWDYIOUleR CXeMe MONYJIAI[MOHHBIM
[PEACTABIACMBIM CMECBIO TACAINUX HMMIIYJIbCOB,
Wcnertatenstoe uzobpaskenue dasel, mpenHasHageH-
HOe st maMmepeHus nuddepeHnmasbHOU AMILINTY-
AbL 1 Gasbl, 06Pa30BAHO HANOKEHHEM CHUTHAJNA 1IBET-
HOCTH KpacHOTO Ha JIMHEeHHBIH CHTHAJ Tpajalidy.
C momompio mociennux IBYX KHOMOK BKIOYAIOTCSH
UBETHBIE IIOJIOCEI BEPTUKAJIBHEIE U TOPM3OHTAJLHEIE.
Onu crpynnuposaser mo moHmxa0MeHCs SAPKOCTY ¥
06pa3oBaHbl LBETaMU: OeJbli, SKEJTHIN, Ja3ypHBIL,
3EJICHBIH, IIyPIyDHBIA, KPACHBIM, CUHUH, YEPHBIH.

Ilpu BKIMOYEHMU LIBETHBIX CHTHANOB MOMHO C IIOMO-
WbI0 KHONKE 4 BBIKJIOYHTS CHHXPOHU3UPYIOIH i
CHTHAJT mepenadu usera (oIpemessiomiue UMITYJIb-
col B cucreme CEKAM, a 6yper 8 cucreme ITAJI)
M TaKuM 06pasoM IpPOKOHTPOJHPOBATEH pabory BhI-
KJIOYATEJIA [[BETOB 1[BETHOTO TEJNEBUBMOHHOTO IpH-
eMHUKA.

ITomasIH MOLYJIAIIMGOHHBIN BULEOCUTHAJ U HEKOTD-
PBIC COCTABIAOIIME CMECH CHHXPOHM3HUDPYIOLIUX U
FacAUX HMIYJIbCOB MOKHO CHUMATb € BBIXONHBIX
THEe3., paCIOJIO)KEHHBIX B HUSKHEH YaCcTH ITAHE W,
DTO CUTHAJBL:
'mesno 10 — KaIpOBBIA TacAmUH MMIyJIbC OTPH-
LUaTeNbHON IOJISIPHOCTH

CUTHAJIOM, -

horizontal colour bars, vertical colour bars. The
contrast of all these colour patterns is 75%, i. e.,
the amplitude of the luminance, as well as that
of the chrominance components is 75%.

With push-buton 20 the system SECAM or PAL is
selected. With system SECAM the white pattern
is produced by the signal of the crystal oscillators
of the quiescent frequencies. This signal is suited
for the exact setting of discriminators of the dif-
ference components of the chrominance signal in
the TV sets. _

Also the red chrominance signal is produced by
means of crystal oscillators. In the PAL system the
pattern of the white is only formed by the lumi-
nance signal, containing however also the colour
synchronization signal. The chrominance signal of
the red is produced in the coder by the modula-
tion signal, represented by the blanking signal.
The phase pattern, intended for the measurement
of the phase and differential amplitudes, is produc-
ed in both systems by superimposing of the red
chreminance signal on the linear gradation signal.
The last two push-buttons serve for switching on
the horizontal and vertical colour hLar patterns
which are arranged in the sequence of descend-
ing luminance and colour: white, yellow,. azure,
green, purple, red, blue and black.

When any of the colour signals is employed, the
synchronization signal of the colour (identification
pulses in SECAM, burst with PAL) can be switched
off by means of push-button 4 in order to check
the colour disconnecting switch of the colour TV
receiver under test for correctness of operation.

The composite modulated video signal, as well as
certain components of the synchronizing and
blanking signals can be obtained from the output
connectors which are situated in the bottom part
of the front panel. These signals are as follows:

Connector 10 — Negative frame blanking pulses



11 — Fadkovy zatemilovaci impuls
negativni
12 — zatemriovaci smés negativni

13 — synchroniza¢ni smés negativni
14 — video pozitivni

15 — video negativni

6.3.3.

Mezinosny kmitocet zvuku a jeho modulace se voli
pfepinacem 6. Ve stfedni poloze je nosna zvuku
vypnuta, pfi otdCeni doleva je zapnut mezinosny
kmitoCet zvuku 5,5 MHz, pFi ota¢eni doprava
6,5 MHz. V obou p¥ipadech v prvni poloze od stfe-
du je nosnd zvuku bez modulace a v druhé poloze
od stfedu je nosnd zvuku modulovana signalem
400 Hz. v

Nastaveni funkce nosné zvuku

Generator je nastavovan na idealni k¥ivku propust-
nosti televizniho p¥ijimace. V pfipad&, kdy néktery
TV pFijima¢ nespliiuje podminky idedlni propust-
nosti, m@Ze dojit k pronikéni obrazové modulace
do ‘zvukového kandlu. V tom p¥ipad& doporudu-
jeme pPi nastavovdni obrazového kanalu vypnout
-nosnou zvuku a p¥i nastavovani zvukového kanéalu
vypnout modulaci nosné obrazu.

Mezinosny kmitoCet 5,5 MHz neni moZno zapojo-
vat pFi méfFeni se zapnutymi barevnymi obrazci,
nebot tento kmitoCet rusivé pronikda do chromi-
nanénich obvodd barevného televizoru (SECAM).

6.34. Nastaveni
kmitoctt

drovné nosnych

Vystupni troveil vf signalu nosné obrazu a sou-
Casné i nosné zvuku se nastavuje -zeslabovatem

11 — cTpouHBIZ racsAyUil WMMIIYJIbC OTpH-
LIaTeJIbHON IOJSPHOCTH

12 — cMeck racsammx HUMOyJIBCOB OTpHULA-

) TEJILHOM IIOJISIPHOCTH

13 — cMech CHHXDOHMBUDYIOUIUX MMITYJb-
COB OTPHIATETbHOM IIOJSIPHOCTH

14 — BupmeocurHas MOJOKUTENBHOU IOJSp-
HOCTH

15 — BumeocHIHaJ OTPULATENLHOU IOJSp-

HOCTH.

633, YcraHoBKa Hecyme# 2ByKa

Tonmecymas: 3Byka u ee MOOyJAUUS YCTAaHABJIMBA-
I0TCsL TIepeKJiiodaTesaeM 6. B meHTpansHOM mosoke-
HUAW Hecymias 2ByKa BbIKIodeHa. [Ipu Bpamrenuwn
HaJIeBO BKJOUAeTCA IIoNHecyinas 2Byka 5,5 M.
nUpu BpameHuu Hampaso — 6,5 MI'u. B o6oux cay-
4asix B TIEPBOM IIOJOXKEHMX OT LEHTpa Hecylias
3ByKa HE MOIyJMpPOBaHA, a BO BTOPOM IIOJIOXEHUU

OT ILIEHTpa HeCcyIas 3ByKa MONYyJIHpOBAaHA CUTHAJIOM
400 T'm.

ABTOTEHEpaTOp yCTAHABJIUBAETCS Tak, uTOOLI COOT-
BETCTBOBATh UMACAJNBHON KPUBOU IIPOHHUIIAEMOCTH Te-
JIEBUBWOHHOTO ITIPHMEeMHUKa. B ciyuae, xorma Hexo-

. TOPBIM TEeJIEeBU3MOHHBIN IIPUEMHUK He OTBEYAET YCJIO-

BUAM WUIEAJbHOM INpPOHHIAEMOCTH, B KaHaJe 3ByKa
MOTYT CO3HaBaThCs IIOMEXY, BBHI3BAHHBIE BUIEOMO-
nyasoued. B taxkoMm caydae, mpu ycTaHOBKe KaHasa
1306pasKeHIsT PEKOMEHIYEM OTKJIOUUTH MOLYJISAITHIO
Hecyuie usobparkeHus. :
IMommecymyio wacrory 5,5 MI'n Heabas BKIIOUUTHL
IpY M3MEPEHHH C 1IBETHBIMY MCIIBITATEIBHBIMU U30-
OpasKeHHAMH, TaK KaK dTa JacTOTa CO3[AET MOMEXH
B uenax iseTHoctu texesusopa (CEKAM).

634" YcraHOBKAa YyPOBHSA HeCyIMHUX

Brixonmo#t yposens BU curmaza necymeidl mso6pa-
MEHUA ¥ ONHOBPEMEHHO M HeCyllell 3ByKa ycTaHa-

11 — Negative' line blanking pulses
12 — Negative blanking signal

13 — Negative synchronizing signal
14 — Positive video signal

15 — Negative video signal

€.33. Adjustment of sound carrier

The sound intercarrier frequency can be selected
with control 6; in its centre position, the modula-
tion is switched off, in the counterclockwise po-
sitions, the intercarrier of 5.5 MHz frequency is
operative, and in the clockwise positions, the
6.5 MHz frequency is employed. However, in the
first positions from the centre, the carrier is with-
cut modulation; the modulating frequency of
400 Hz is employed always only i the extreme
positions of this selector. The generator is adjust-
ed to the ideal curve of the TV set transmittance.

In case any of the TV sets does not meet the re-
quirements of the optimum transmittance, the pe-
netration of the frame modulation intc the sound
channel can take place. In such a case it is re-
commended, when adjusting the video channel,
i0 switch off the sound carrier, and to switch off
the modulation of video carrier, when adjusting
the sound channel. The intercarrier frequency of
5.5 MHz cannot be used during measurements with
the colour patterns employed, as this frequency
would penetrate into the chrominance circuits of a
colour TV receiver of the SECAM system and
would cause undesired interference

6.3.4. Adjustment of levels of carrier
frequencies

The output level of the RF video carrier signal and
simultaneously also that of the sound carrier are
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S, ktery d&li vystupni Groveil v poméru vétsim ne?
60 dB a je opatien orientatni stupnici. D4 se tak
kontrolovat vstupni citlivost televiznich p¥ijima&t
a spravna funkce jejich AVC. Vystupni vf nap&ti
se odebird z konektoru 16. Upozorné&ni: Na kana-
lech III. pasma dosahuje vystupni vf nap&ti vys-
8ich hodnot, nepfesahuje vSak 50 mV.

Konstrukce pfistroje je FfeSena i z hlediska potla-
Ceni ruSivého vyzafovani vf signalti. K neZadou-
cimu vyzafovéni vSak mtZe dojit, je-li na v§stup-
ni vf konektor pf¥ipojen nezatiZeny kabel se sy-
metrizaCnim Clenem. Je proto potFeba pi¥i pohoto-
vostnim stavu nastavovat regulator vystupniho
napéti na minimum. Rovné&Z p¥i méFeni je nutno
pouZivat max. vystupniho napéti jen po dobu ne-
zbytn& nutnou.

7. POPIS MECHANICKE KONSTRUKCE

Piistroj je vestavén do typizované sk¥ing, jeji’
vnitfni prostor je snadno piistupny po sejmuti
krytu. Na €elnim panelu jsou pFipevnény vdechny
ovladaci prvky, pFepinade, tlaCitka, potenciometry
a vystupni konektory. Na tiSténé desce, propojuji-
ci kontakty horni Fady tlaitek, jsou umistény po-
tenciometry pro pfedvolbu kanali jednotlivych
tlaCitek. Na zadnim panelu je umistén sitovy trans-
formator s usmériiovadi a vykonové tranzistory
stabilizovanych zdrojd.

Vnitfni prostor skfiné€ je vyplnén jedendcti zdsuv-
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- BJICHBI

BJIMBAETCA ATTEHIOATOPOM 9, KOTOPBIM NEJIUT BBHIXOX-
HOA ypOB2Hb B CTHoW:2HHU 6oses yem 60 1B u xo-
TOPHIII OCHaIleH OpUEHTUPOBOUHOM MIKaJgoi. Ta-
kuM 06pa3oM MOKHO KOHTPDIUPOBATH BXOAHYIO UyB-
CTBUTENBHGCTh TEJIEBUIUOHHBIX IPHEMHUKOB U IIpa-
BUJIbHYyI0 pabory umx APY. Brixonmoe Hampsxenue
BY cuumaercst ¢ paspema 16.

Buumanue: Ha kamanax nuanasoma III Brixommoe
BY manpskeHHe nocTHTaeT 6oJiee BBICOKHX 3HAUe-
HUM, oOHAKO He mpesocxonut 50 MP.

Komcrpyxuusa npubopa npenycMaTpuBaeT u IIoga-
BJIEHUE HEXeJaTeJbHOTO M2JydeHUs: curHaaos BY.
HexematensHoe usiydeHHe MOXKeT OBITH M B TOM
cJydae, €CqM K BhIXOmHOMY rHe3ny BUY momkiiouen
HEHATPYXEHHHIA KabeJb C CUMMETPUPYIOUIAM 3Be-

HoM. [losToMy B mepepbiBax MeXAy H3MEpPeHHAMU

HEeoOXONUMMO YCTAHABIMBATL DPETYJATOD BBIXOLHOTO
HalIPSJKEHUsl B NOJ0KeHHe MUHUMyMa. [lpu usme-
peHMH Heo0XOIMMO TaK)Ke HCIOJIb30BATL MaKCH-
MaJIbHOE€ BLIXONHOE HAIpPMKEHUE TOJbKO Ha Heobxo-
IuMoe BpeMA.

7. OIIMCAHHUE MEXAHUYECKOI
KOHCTPYKII M [IPGEOPA

Ilpubop ycTaHOBIEH B TUIOBOM SAIUKE, BHYTPEH-
HSIsl 4aCTh KOTOPOTO SABJAETCA JIETKO HNOCTYIIHOU Imoc-
Jie CHATUS Kpelmky. Ha mepemHeil manenu ycraso-
BCE ANAVEHTBH YIIPABISHWs, KHOIKHU, Mepe-
KJII0YaTeJad, IOTeHIIMOMETPHl U BBIXONHBIE THE3Ia.
Ha muare medaTHOro MOHTaXka, COSNMHAIOWIEH KOH-
TAKTBl BEPXHETO PANd KHOIMOK, PACIOJIOMEHBI IIOTEH-
UOMETPEI IPeIBAPUTENbHON HACTPOUKYU KAaHAJOB OT-
LeJbHBIX KHOMOK. Ha sanHell madenau ycraHoBJeH
ceTeBOU TpaHCPOPMATOP C BBIIPAMUTENSIMU KU CHIIO-
Bbl€ TPAH3UCTOPHI CTAOUIU3UPOBAHHBIX UCTOYHUKOB
TIUTAHUS.

BuyTpeHHee IpOCTPAaHCTBO AMMKA 3aloJHEHO 11

adjustable with attenuator 9 which divides the
output level at a ratio larger than 60dB and has
an informative scale. Thus, the input sensitivity of
the TV receiver under test as well as its AVC can
be checked for correctness of operation. The out-
put RF voltage is available from connector 16.

Note: The high frequency voltage on channels of
the Iilrd band reaches higher values, not exceed-
ing however 50 mV.

In designing the TV generator, due attention was
devoted also to the suppression of random radi-
ation of the produced RF signals. However, such
radiation can take place if an unloaded cable with
symmetrizing element is connected to the RF out-
put connector. Therefore, when the generator is
operative and only standing by, it is essential to
set the output voltage control to minimum. Also,
it is important to employ maximum ouput volt-
age oniy when absolutely necessary.

7. DESCRIPTION OF MECHANICAL DESIGN
OF INSTRUMENT

The BM 516 TV generator is built into a standard
cabinet and its components are easily accessible
after removing the cover. On the front panel are
mounted all the controls, push-button selectors
and switches, potentiometers and output connec-
tors. On the printed circuit board which carries the
connections of the upper row of push-buttons are
the potentiometers for channel preselection per-
taining to the-individual push-buttons. To the back
panel are fixed the mains transformer with recti-
fiers and the power transistors of the stabilized
power sources. The inner space of the cabinet
contains 11 plug-in units on standard printed cir-



nymi jednotkami, které na typizovanych deskéch
s oboustrannymi ti$ténymi spoji nesou vSechny
cbvody generatoru. RovnéZ VHF a UHF oscilatory,
uzaviené v plechovych Kkrabic¢kach, jsou spolu
s modulatorem p¥ipevnény na jedné ze zasuvnych
desek. PFi opravach a nastavovani se mohou jed-
notlivé desky pomoci prodluZovaci jednotky vysu-
nout nad ostatni a jsou pak pohodlné prFistupné
obé strany ti§ténych spoj i jednotlivé souCastky.
Vnit¥ni obvody vi oscilatort jsou p¥istupné po se-
jmuti krycich videk. '

Upozornéni

P¥istroj obsahuje drahé kovy v soucastkach:

BBIIBYOKHBIMY GJOKAMY, BBIIOJHEHHBIMU Ha THIO-
BBIX [OBYXCTOPOHHHX IIJaTax [Ee3aTHOTO MOHTAXa,
Ha KOTOPBIX BBITIOJIHEHBI BCe LeMM reHepaTopa. Tak-
e asroreHepatopsr CBY u YBU, saxpoiThie B Me-
TAJJMUECKUX SKpaHax, BMecTe ¢ MONyJATOPOM Kpe-
OATCA K ONHOH W3 BHIABWDKHBEIX ITaT. [Ipu pemoHTe
M pETyJUpPOBKE MOXXHO OTHEJbHBIE ILJIATHI, HCIOJb-
3ys TIPOMEKYTOUHYIO [Ty, BRIIBUHYTH HAl OCTAJb-
HBIMM, TOCJIe uero ofecreduBaeTcsi yIOOHBIM HOCTYIL
K 0feMM CTOpOHAM IIeYaTHOTO MOHTa)Ka W OTIeNb-
HBIM 3JeMeHTaM. BHyTpeHHHUe lemu aBTOreHepaTo-
poB BU pocTynHEBI mociie CHATHA KPBILIEK.

IIpumeuanue

ITpubop comepkuT 6IaTOPONHBIE METAJJIBl B YaCTAX:

soucastka: material: hmotnost:

1AN 549 10 segment
1AA 548 97 segment

8. PODROBNY POPIS ZAPO]JENI

8.1. Napajet

Napaje¢ je tvofen sitovym zdrojem, usmériiovacem
a stabilizatory. Sitevy zdroj je vyznafen na scheé-
matu 17 — 1X1752 44. Sitové napéti je vedeno
pies filtr, zamezujici vyzafovani do sitg, sitovy
vypina&, pojistku a voli¢ sitového napé&ti na sitovy
transformator, navinuty na jadru EI 25X 40. Se-
kundar transformatoru dodava tfi napéti pro tfi
usmériiovade, umisténé na desce 14 — 1AF 008 64.
Viechny usmértiovate jsou v Graetzové zapojeni
a maji zapojeny filtratni kondenzétory. Prvni je
osazen &tyFmi diodami E1 az E4 a mé pPedfazen
odpor R1, slouZici jako ochrana pfi zkratu. Druhy
usmériiovat je osazen GtyFmi diodami E5 aZ E8 a
dod4va zaporné napéti. Tfeti ma 4 diody E9 aZ

Ag80Cuplech04mm 28 1AN 54910 cerment

4acTb MaTepuaJl Mmacca

Ag80Cu uuer 0,4 MM 2T
1AA 548 97 cermeHT '

8. IIOAPOBHOE OIIMMCAHME CXEMBI

8.1. McToyHMK mUTAHUS

VCcTOUHMK IUTAHUS CO3J0aH CETEBBIM MCTOUHUKOM,
BrmpsAMATeNneM u cTaGuimsatopoM. CereBoét muce-
TOYHMK moKasaH Ha cxeme 17 — 1X1 752 44. Ha-
MpsKEeHWe CeTH IoIaerca depesd OUIBTP, IPEHATCT-
BYIOUWIUH W3JIyYeHUI0 CUTHAJIOB B CeThb, CETEBOX BHI-
KJIIOUATeJab, TIPENOXPAaHUTENb U IlepeKJiodarelb Ha-
TpSKEHUA CeTH Ha CeTeBod TpaHCPOpMATOp, BBIIOJ-
HeHuplt Ha cepmesnuke EI 25 )< 40. Bropuunas
cb6MoTKa TpaHchopMaTopa obecredyruBaeT TPU HAMps-
KEHUS NJA TPeX BBIIPSIMUTEJEH, PACHONOXEeHHBIX Ha
niaare 14 — 1AF 008 64. Bce sompsmurenu cobpa-
HBI TIO0 CXeMeé MOCTa M OCHAIeHBl KOHIEHCATOpaMu
duapTpa. IlepBbil BHIIPAMUTENb COOPAH Ha YETHIPEX
nwonax E1—E4 u comepxuT racsamee COIIPOTUBIIE-

cuit boards which carry wiring on both sides and
form all the circuits of the generator. Also the
VHF and UHF oscillators, encapsulated in metal
boxes, are mounted together with the modulator
on one of the plug-in boards. The individual units
can be slid out for inspection or repair above the
level of the other ones by the application of the
supplied test (extending) board, in order to ren-
der both sides and the components easily access-
itle. The internal circuits of the oscillators are
accessible after removing the lids of the boxes.

Note

The foliowing components of the instrument con-
tain precious metals:

Component: Material: Weight:

1AA 54910 segment Ag80Cu metal sheet
1AA 548 97 segment 0.4 mm

2g

8. DETAILED DESCRIPTION OF CIRCUITRY

8.1. Power supply unit

The power supply unit of the BM 516 TV generator
consists ‘of a mains powered supply, 3 rectifiers
and 4 stabilizers. The mains powered supply is
shown in diagram 17 — 1X1 752 44. The mains volt-
age reaches the mains transformer, which uses
an EI core 25X 40 mm cross section, via a filter
which prevents radiation into the mains and via
the mains switch and mains voltage selector. The
secondary of the mains transformer supplies thres
voltages for the rectifiers mounted on printed cir-
cuit board 14 — 1AF 008 64. All the rectifiers are
bridge-connected and employ filter capacitors. The
first rectifier employs four diodes E1 to E4 and a
series resistor R1 which serves as protection
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E12 a navic ma zapojenu ochranu proti pFekroce-
ni napdajeciho napé&ti pro logické integrované ob-
vody, tvofenou pojistkou P1 a Zenerovou diodou
E13.

Usmérnénd napéii pichédzeji na 4 stabilizétory,
dodavajici napajeci napéti pro generator.. VSechny
stabiliztory jsou umistény na desce 11 — 1AF 840
10 a jsou osazeny integrovanymi obvody. Pomoci
potenciometri maji nastavena p¥esna vystupni na-
péti +5V, +6V, 4275V, —6V. Stabilizatory
5V, +6V a —6V ¥idi vjkonové sériové tran-
zistory T1, T2 a T3 (na schématu 1X1 752 44), sta-
bilizdtor +27,5V ma maly odbér a vykonovy tran-
zistor proto nepotfebuje. Zenerovy diody E1 a E2,
pFedfazené tomuto stabilizatoru, pFfedstavuji ochra-
nu proti prekroceni dovoleného napéti na integro-
vaném stabilizatoru.

Kontrolni Zarovka (Z1 na schématu 17), indikuji-
Ci zapnuti pfistroje, je pFipojena na napéti —6 V.

6.2. Deska 1 — 1AF 840 07 — Fidici signaly

Na desce 1 jsou soustfedé&ny zdroje zdkladnich a
Iidicich kmito¢td s délicim Fetdzcem a generatory
nékterych sloZek uplného televizniho signélu.

Zdrojem zdkladniho kmitoStu je krystalem Fizeny
cscilator 312,5 kHz, ktery kmitd na 20-ti nasobku
Fdadkového kmito¢tu {pribsh 6) a umoZiiuje tak
Fizeni signalt svislych prib&hd.

Oscilator je zapojen s hradly G1 a signal se ode-
bird za dalsim oddélovacim hradlem G2. Signal
212,5 kHz fidi generdtor svislych linek (deska
2}, spoluvytvafi signal stfedu obrazu ve svislém
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Hue R1, cayxamee B xauecTe samuthr or KOpOT-
KOro saMblKaHUA. Bropoit Bemmpsmuress cofpan Ha
derbipex nuomax E5—E8 u seipabateisaer orpuma-
TeJIbHOe Hamnpsxenue. TpeTutt BhImpaMuTens cobpan
Ha nuomax E9—EI2 u comepxur cxemy samuror
OT IePEHANpPSKEeHUH OOpa3oBaHHYIO IIPENOXpPAHMTE-
aeM Pl u crabunnrtpomom E13, tax xax om mutaer
JIOTUYECKHUE WHTEI'PaJIbHbEIE CXEMBI.

BrinpsaMienuble Hanpsxenus mocrymaoT Ha 4eThIpe
crabunusaTopa BhIpabaTIBaONITE HanpsyKeHUEe Iu-
TaHUA reHepaTopa. Bce crabuimszatopsr pacmososxe-
HBl Ha miate 11 — 1AF 840 10 u cobpanbr Ha un-
TerpaibHEIX cxeMaX. C IOMOIIBIO TIOTEHIIMOMEeTpOB
YCTaHCBJISHBI TOYHbIE BBIXONHBIC Hanpsyxkeaus —-5 B,
+6 B, +275Bu —6 B. Cra6uanzatoper +5 B,
+6 B u —6 B ynpasasior MOIIHBIMM IIOCJIENOBA-
TeapHbIMU Tpansuctopamu T1, T2 u T3 (cM. cxemy
1X1 752 44). Tox wHarpysku crabuausaropa
+275 B Man u TO3TOMY CTabUIM3ATOP HE HyMKHA-
€TCA B CUJIOBOM TpaH3uctope. Crabusurponst E1 u
E2, sBxmouennbie mepen stum cTabuamusaropom,
TIPENCTABIAIOT COOOH BalIUTy OT MOBBIIEHHOTO Ha-
TUPAKEHNUS HA WHTETPAJBHOM CTabUIU3AaTOpE. |

Kontponenas samma wmakanueamus (Z1 ma cxeme
17), MHIMUHDYIOUAsA COCTOAHME BRIIOUEHUs npubo-
pa, IHUTaerTcsas HalpssKeHueM —6 B.

8.2. lnara 1 — 1AF 84007 — yHpaBiasIOUIHe
CHTHAJIBI

Ha miate 1 COCPENOTOUYEHBl MCTOYHUKMU GCHOBHBIX
2alaliIuX 4YaCTOT C HOEeJUTENAMU U reHepaTopbx,He—
KOTOPBIX COCTaBJAIONIUX IIOJHOTO TEJIEeBU3NOHHOTO
CHUTHaJIa. :

McTounuKoM OCHOBHOU wacTOTEI sBJsETCH KBaplie-
Bl aBTOTeHepatop 312,5 «[m, . paboraomuii i
20-f rapMOHHKe CTpOYHOH 4acTOTH! (cCUrHAJ 6) u
TaKUM 06pasoM JaeT BOBMOXKHOCTb YIIDABJICHHA CHT-
HaJIaMX BEPTHKAJBHBIX ITOJIOC.

ABrorenepatop cobpan Ha Bentuaax Gl u CHTHAJI
CHUMAETCA 3a IOCACAYIOIUM OyPPepHEIM BeHTHIIEM
G2. Curman 3125 «I'n YIIPaBJIAET TeHEPATOPOM
BEPTUKANBHBIX JMHUA (miata 2), cmocoferByer

against short circuits. The second- rectifier uses
four diodes E5 to E8 and supplies a negative volt-
age. Also the third rectifier has four diodes, E9Q
to E12, and, in addition, a protective device against
exceeding the permissible powering voltage of the
integrated circuits; this protection consists of the
fuse P1 and Zener diode E13.

The rectified voltages are applied to four stabili-
zers which provide all the voltages for the TV ge-
nerator. All the stabilizers are on printed circuit
board 11 — 1AF 84010 and employ integrated cir-
cuits. The output voliages of +5V, +6V, +27,5V
and —6V are set exactly with the aid of potentio-
meter. The’ stabilizers of 45V, -6V and —§V
are controlled by series power transistors T1, T2
and T3 (see diagram 1X1i 752 44); the stabilizer of

" 4275 V is loaded only lightly, therefore it does

not require a power transistor for its control. The
Zener diodes E1 and E2, which are in series with
this stabilizer, prevent the exceeding of the per-
missible voltage of the integrated stabilizer.

The pilot lamp (Z1 in diagram 17), which indicates
that the mains power is ON, is connected to the
supply of —6V.

8.2. Printed circuit board 1 — 1AF 84007 —
Control signals :

On the board 1 are the sources of the basic con-
trol frequencies with divider chain and generators
of certain components of the complete TV signal.

The basic frequency of 312.5 kHz of the TV gene-
rator is produced by a crystal-controlled oscilla-
tor which oscillates at the 20th multiple of the
line frequency (waveform 6) and controls the sig-
nals of all the vertical waveforms. The oscillator
cperates with gates G1 and the signal produced is
drawn after separating gate G2. The signal of
312.5 kHz conirols the generator of vertical lines
(board 2), co-operates in the production of the



sméru (deska 3} a je veden na dsli¢ 2:1 (G3),
na jehoZ vystupu je odebirdn signal svislych pru-
hl (pribéh 7). Za invertorem G1 se odebira signél
v opacné polarité a oba, kladny i zdporny signal
svislgch pruhfi, jsou vedeny jednak do hradel, vy-
tvafejicich Sachovnici (deska 2), a jednak do hra-
del signalu stfedu ve svislém sméru (deska 3).
Kladny signéal svislych pruh@i je dale veden do dé-
lice 2:1 (G14) a zéaporny signal svislych pruhi
je pfiveden na vstup déliciho Fetdzce, vytvofené-
ho péti delici 5:1 (G3 aZz G7), déliciho signal
aZ na obrazovy kmitofet 50 Hz. Vystupni signal
prvniho délice G3 s kmitoftem 31,25 kHz pfedsta-
vuje vychozi signédl pro vazbu Fadkového a obra-
zového rozkladu p¥i proloZeném Fadkovani (pri-
béh 10). Signal je veden na dal3i stupeii délice
5:1— G4, na generitor pfredstihu (deska 2) a
na delic 2:1— G4, na jehoZ vystupu je signal
s Fadkovym kmitoCtem. Vystupni signal z druhého
géliCe 5:1 s kmito&tem 6,25 kHz (priib3h 14) Fidi
také generator 2,5 ¥adkového impulsu (deska 2).
Vystupni signal tfetiho stupné délice s kmitoStem
1,25 kHz (prt&h 18) Fidi &tvrty stupeil. Ze &tvr-
tého déliciho stupné 5:1 (G6) je vyveden jednak
vystup 250 Hz (prGbéh 21), ktery ¥idi dalsi délic
5:1, jednak signdl 250 Hz z vystupu C (prib&h
20), ktery spolu se signaly, odebiranymi z nésle-
dujiciho dé&li€e 5:1 (G7) z vystupti B (100 Hz —

prib&h 22) a C (50 Hz — prab&h 23), vytvaii.

v hradlech G10 a G12 signal stfedu obrazu ve vo-
derovném sméru. Signal z vystupu D patého délice
5:1 (G7) s kmitoCtem 50 Hz {prib&h 24) ¥idi mo-
nostabilni multivibrator, tvofeny dvéma hradly G9,
vyrabéjici pomocny obrazovy impuls Vp (pribgh
37) o kmitoCtu 50 Hz a Sifce impulsu asi 1 us.
Tento signal Fidi- fadu dalSich obvodd, vyrabégji-
cich signéaly s cobrazovym opakovacim kmitoStem
(cbrazovy zatemriovaci impuls G8, na desce 27,5
tadkovy impuls, na desce 5 generator obrazového
blokovacihc impulsu, nebo fazuje na zacatku
kaZdého obrazu signély s vy$8im opakovacim kmi-
toCtem (delic 8 :1 — G13 — pfes invertor G2, ge-
nerator signalu 3H — G11, dale na desce 2 dva-

CO2JAHHUIO CHUTHAJa I[EHTPAa KaJpa B BEPTUKAJLHOM
HampaBaeHuu (Imiata 3) W momaercs Ha NeJHUTENb
2:1 (G3), ¢ BHIXOZAa KOTOPOTO CHUMAETCS CUTHAJ
BepTUKaJbHEIX moJoc (curxan 7). Ha sreixome wH-
Bepropa Gl mmeerca curHaJ o6paTHOM TOJIAPHOCTH
u oba cUTHaIa, MOJOKUTEIBHBI M OTPUIATETHHBIH,
BEPTUKAJBHBIX II0JIOC TIOAAIOTCS Ha BXOMIbl JIOTHUEC-
KHX CXeM, BBIpabaTHIBAIONIUX CUTHAJ IAXMAaTHOTO
moas (miata 2), a TakXe Ha BBIXONBI JIOTMYECKUX
cxXeM, BbIPabaThIBAIOIINX CUTHAJ LEHTpa IO BEPTH-
KaJpHOMY HampasieHuio (muata 3). Ilomoskurens-
HBIMl CHTHAJ BEPTUKAJIBHBEIX TIOJOC Hajiee IMONAeTcA
Ha Bxom memuteas 2:1 (Gl4) m orpuumartenbHBIH
CUTHAJ BEPTHUKAJBHBIX IIOJIOC IIOJAETCS Ha BXOH Je-
JIUTEJIBHOTO TpaKTa, COCTOSIIETO W3 MHATH HeJuTe-
ameit 5:1 (G3—G7) u mensmero 4acToTy CHUrHaJIa
BILIOTh H0 uactorel KazpoB 50 T'm. Bmixommoit cur-
Hayn mepBoro pesauteas G3 uactoroit 31,25 x[n
IpencTaBiaseT €060 MCXONHBIM CUTHAJ IJA CBA3U
CTPOUHOW M KaZpOBOM PasBEPTOK IIPH UEPECCTPOU-
HOoW cucrteme pasBeprkd (curuman 10). Curman mno-
IaeTca Ha BXOJ TOCJHENYIOIIEr0 KacKana meJUTeNs
5:1 — G4, ua renepatop omepexenus (mmata 2)
v Ha gmenuTesr 2:1 — G4, Ha BBIXOZE KOTOPOTO
MMeSTCA CHUTHAJ YaCTOTHI CTPOK. BBIXONHOW CUTHAJ
BTOporo menuTeas 5: 1 uacroroin 6,25 x['ip (curHax
14) ympaBiser TakKe TeHepaTOpoM 2,5-CTPOYHOTO
umnyabca (miaaTa 2). Beixonuo#l cUrHaJ TpeTbero
Kackazma menurtens dactorou 1,25 xI'm (curmaxn 18)
YIIpaBJsAeT 4eTBepTHIM KacKamoM. C uerBeproro kac-
Kama mereuus — 5:1 (G6) cHuMaeTcs BBIXOIHOM
curHas 250 I'y (curman 21), mocrymalomuit Ha cie-
oylomui merurtensp 5: 1, a takxe curHaa 250 T
¢ Beixona C (curnax 20), KOoTOpHI# BMecTe ¢ CUTHa-
JaMHU, CHUMAaeMBIMH C TIOCJIENYIONIETO NeTUTeJA
5:1 (G7) ¢ smxomoB B (100 T'my — curmax 22) u
C (50 T'y — curnaa 23) B mormueckux cxemax G10
u G12 BbipabaThiBaeT CHUTHaJ IeHTpa U3006paskeHUs
10 TOPM30HTAJBHOMY Hampasienutoo. CUTHAN € BHI-
xoma D maroro gmemmrens 5:1 (G7) wuacroToit
50 Ty (curman 24) ynpaBaser MyJbTEBEODATOpPOM
C ONHMM YCTOMUYMBEIM COCTOSIHUEM, COGDAaHHBIM Ha
IByx Jorudeckux cxemax GO, kxoropelii BbIpabaThi-

signal which marks the picture centre in the ver-
tical direction (board 3) and is fed to a 2:1 divi-
der (G3), from the output of which is taken the
signal of vertical bars (waveform 7). After inver-
ter G1, the signal of opposite polarity is picked
up and both signals — of the positive as well as
of the negative vertical bars -- are applied to the
gates producing the chessboard pattern (board
2) and also to the gates of the centre marker in
the vertical direction (board 3). The positive sig-
nal of the vertical bars is applied further to a
divider of 2:1 ratio (G14) and the negative signal
of the vertical bars is applied to the input of a
divider chain formed by five 5:1 dividers (G3 to
G7) which divide the signal down to the picture
frequency of 50 Hz. The output signal of 31.25 kHz
frequency of the first divider G3 is the original
signal for coupling between the line and frame
scanning with interlacing (waveform 10). The sig-
nal is applied to the next stage of the divider of
5:1 ratio (G4), to the lead generator (board 2);
the line frequency signal is at the output of the
2nd stage. The output signal of 6.25 kHz frequency
(waveform 14) of the second divider controls also
the generator of the 2.5-line pulse (board 2). The
cutput signal of 1.25 kHz frequency (waveform
18) of the third divider stage controls the fourth
stage. From this stage of 5:1 ratio (G6), the fre-
quency of 250 Hz (waveform 21) is obtained for
controlling the next stage of the divider of 5:1
ratio, as well as a signal of 250 Hz from the out-
put C (waveform 20) which, together with the
signals obtained from the last divider of 5:1 ratio
(G7) from the outputs B (1006 Hz, waveform 22)
and C (50 Hz, waveform 23) create in the gates
G10 and G12 the marker of the picture centre in
the horizontal direction. The signal of 50 Hz
(waveform 24) obtained from output D of the 5th
divider (G7) controls the monostable multivibrator
of the auxiliary frame pulses Vp (waveform 37) by
means of two gates G9. The frequency of these
pulses is 50 Hz and their duration is approximately
1 us. This signal controls several other circuits
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aptlfadkovy impuls, pétifddkovy impuls, na des-
ce 3 dé&li¢ 434 Hz, zdroj signélu B, R a GJ.

Generator obrazového zaiemiiovaciho impulsu
(prib&h 86) je bistabilni Fizeny multivibréator,
csazeny jedncu polovinou G6, spou$iény impulsem
Vp a zavirany signalem 651 Hz, odebiranym pfes
invertor G1 z d&iide 8 : 1 — G13. Signal obrazového
zatemiiovaciho impulsu se pFivadi do hradla G12,
kde se vytvafli zatemilovaci smés, dale na desku
2, kde Kklicuje signal 1302 Hz, na desce 5 Fidi mul-
tivibrator kli¢ovaciho impulsu klidového kmitocCtu,
na desce 6 Kklicuje s'gndly bilé, Cervené a chro-
minanéniho signélu a na desce 8 pFichédzi do kon-
cového stupn& obrazového zatemiiovaciho impulsu.

Radkovy kmitocet 15625 Hz (pribsh 27) z délice
2:1 (G4) je veden jednak do déliCe 2:1 (G7),
vytvafejiciho signdl 2H, jednak do generatoru im-
pulsu Hp (G2) a pfes invertor G10 do délice 3:1
(G11) a na generator vodorovnych linek G14.

Generator pomocného impulsu Hp (prb&h 33) je
monostabilni multivibrator s S$ifkou impulsu asi
1 us, spoudtény radkovym impulsem. Tento impuls
Hp ¥idi dal3i obvody s fddkovym opakovacim kmi-
tottem (Fadkovy zatemilovaci impuls — G8, Fad-
kovy blokovaci impuls — G9), p¥ipadng fazuje na
zatatku kaZdého radku signéaly s vy38im opakova-
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BAeT BCIIOMOTATENbHBIM KaApPOBBIM uMnyasc Vp (cur-
HaJa 37) wacroroit 50 'l ¥ AJIMTEIBPHOCTBIO MMILYJIb-
ca mpubi. 1 MKceK. JTOT CHUTHAJ CIYXHUT IJA yIpa-
BJIEHUS INPYTUMH CXeMaMH BhpaOaTHIBAIOMIMMU CHUI-
HAJBI € YacTOTGU KaZpoB (KampOBBIM TacAIIUN HM-
nyasc G8, Ha miaTe 2 WMIYJbC - JJIHTEIbHOCTHIO
7,5 crpoku, Ha miare 5 reHepaTOp KaIpoBOTO UM-
nyJbca OJOKHPOBKU ), WJIM CIYKHT I PasUpOBKU
Hayaja KaXXIOTO IIOJsA CUTHaJaMu OoJiee BBICOKOM
yactoThl mosropenus (meautens 8:1 G13 — uepes
uuseprop G2, remeparop curxana 3H — Gl1, na-
Jiee Ha IjiaTe 2 MMIIYJbC LJIUTEIBHOCTHIO 2,5 CTPOKH,
UMIIyJIbC IJIUTENBHOCTHIO 5 CTPOK, Ha ILIaTe 3 Ie-
guteas 434 T'n, uctounux curHaios B, R u G).

Teneparop racsmrero ummyJsbca Kamzpos (curHaua 89)
— BTO yHpaBAgeMBIA MyJbTUBHOpPATOpP € HOBYyMSA
yCTOMYMBBIMU COCTOSTHUAMYU COOpaHHBIM Ha OIHOH
[IOJIOBUHE MHUKpocxeMbl (GO, 3alycKaeMbId WMIIYJIb-
coM Vp u sanupaemsiii curxajgom 651 I'n, cHuMae-
MbiM uepesd uuBeprop Gl ¢ memurens 8:1 — GI3.
CurHayg KaZpoBOTO TIacCAIllero HUMIyJbca IOXAETCA
B Joruuveckue cxemer G112, rme BbIpabaTeiBaercs
CMeCh TacsIUX MMIYJbCOB K IaJee Ha ILIATy 2,
o2 OCyIIeCTBJSETCS  MaHUIYJALUA  CUTHaJa
1302 T'u, wa muarty 5 mas ynpaBjieHUs MYyJbTHUBUO-
pATCPOM KJIIOYEBOTO HUMIIyJIbCa YacTOTHl IIOKOS, Ha
naaTy 6 A IepeKJoueHNs CHTHaJoB 6esoro, Kpac-
HOTO M CHUTHaJa LBETHOCTM M Ha TJIAaTy 8, The Io-
IaeTcs Ha BXGA KOHEUHOTO KacCKana TacCAllero HM-
TIyJbCa KaIpoB. A

Yactota crpox 15625 I'm (curHan 27) c BeIXozma
nequrenas 2:1 (G4) nomaerca Ha BXOIL AEJNUTENS
2:1 (G7), seipabarsiBaromers curHax 2H, a Taxxke
Ha Bxon reHepartopa ummyibca Hp (G2) u uepes
uuseprop G10 ma Bxom memurens 3:1 (Gll) =
Ha BXOJ TeHepaTopa TOpU3OHTaJbHBIX auaui G14.
TeHepaTop BCIOMOTaTeNbHOTO uMIyJsca Hp (cur-
Hax 39) — sro MyJbTUBHGPATOP C ONHUM yCTOMUH-
BLIM COCTOAIHHMEM, 2allyCKaeMBbId CHUIHAJOM YacCTOTHI
CTPOK ¥ BbIPabaTHIBAIONIUE UMIYJbC IJIUTEIHHOC-
teio mpubu. 1 Mxcek. DToT uMMmyasc Hp cayxur
IJIS yTIpaBJEHWs IOCJAENYIOIUMY LjelAMu € CUTHA-
JIOM YaCTOTHl CTPOK (CTPOUHBIM TacAIUE MMILYJIbC

which produce signals having the frame repetition
frequency (i. e., frame blanking pulse G8, on
board 2 the 7.5-line pulse; on board 5 the genera-
tor of the frame blocking pulse) or, at the begin-
ning of each frame, aligns the phases of the sig-
nals of higher repetition frequencies (divider 8:1
— G13 — via inverter G2, generator of the signal
3H - G11; on board 2 the 2.5-line pulse, the 5-line
pulse; on board 3 the divider of 434 Hz, the source
of the signals B, R and G).

The generator of the frame blanking pulses (wa-
veform 86) is a bistable controlled multivibrator
employing half of G6 which is triggered by the

" pulse Vp and blocked by a 651 Hz signal obtained

from the divider 8:1 (G13) via inverter Gl. The
train of the frame blanking pulses is applied to
gate G12 where the blanking signal is formed,
further, to board 2, where it keys the signal of
1302 Hz and to board 5, where it controls the mul-
tivibrator of the keying pulses of the quiescent
frequency; on board 6 it keys the white, red and
chrominance signals and on board 8 it enters the
final stage for the frame blanking pulses.

The line frequency of 15.625 Hz (waveform 27)
obtained from the 2:1 divider (G4) is led to the
2 :1 divider (G7) for producing the signal 2H, as
well as to the generator of the Hp pulses (G2),
to the divider 3:1 (G11) via inverter G10 and to
the generator G14 of the horizontal lines.

The generator of the auxiliary pulse Hp (wave-
form 39) is a monostable multivibrator of appro-
ximately 1 us pulse duration, triggered by the line
pulses. The pulse Hp controls other circuits operat-
ing at the line repetition frequency (line blanking
pulse — G8, line blocking pulse — G9) and also,
if appropriate, aligns at the beginning of each



cim kmito€tem (dé&li¢ 78,125 kHz — G14, na des-
ce 3 zdroj signdlu R a G svisle, na desce 5 oscila-
tor svislych linek pfepinanych).

Signal stfedu obrazu vodorovné& (pribéh 54), vy-
tvofeny v hradlech G10 a G12 ze signalilt 250 Hz,
100 Hz a 50 Hz, se vede pfes invertor G12 do slu-
CovacCe signalu stfedu mfiZe na desce 2. '

Signal s polovi¢nim Fadkovym kmitoétem 2H (pri-
b&h 28), ziskany v deéli¢i 2:1 (G7) z Fadkového
kmito€tu a invertovany v hradle G10, je veden
v obou polaritach na desku 4, kde pfepinad hradla
krystalovych oscilatortt bilé a cervené, na des-
ku 5, kde prepind rozdilové slozky modulacniho
signdlu R-Y a B-Y a na desku 7, kde prepina
fazi chrominanéniho signdlu pro modulédtor R-Y
o 180°. :

Generator signilu 3H — G11, G12 (prabéh 30) je

déli¢, ktery déli fadkovy kmitoCet tfemi a je na
zaCatku kaZdého obrazu fazovan impulsem Vp. V§-

stupni signal je veden jednak do dé&lice 8:1 — -

G13 a jednak na desku 5 do hradel spouStécich
impulst kli€ovaciho impulsu identifikaénich im-
pulst.

Signal 3H je v dé&li¢i G13 délen Ctyfmi a osmi.
Déli¢ je na zaCatku kaZdého obrazu sfdzovan sig-
nédlem Vp. Z vystupu C, kde je signal délen ¢ty¥Fmi,
je kmitoCet 1302 Hz (prbéh 32) veden do kliCo-
vacich obvodi na desce 3; z vystupu D, kde je
signal délen osmi, je kmitoGet 651 Hz (priibsh 33)
veden do délice 2:1 (G13), do generatoru vodo-
rovaych linek G14 a pFes invertor Gl na zdroj
obrazového zatemiiovaciho impulsu.

— G8, crpounsit 6ioxkupywmuit umnyiasc — G9),

CHJIM CAYKUT N4 $a3upOBKM Hadala KakKIOU CTpo-

KA € CUTHajJaMy 60Jiee BBICOKOM YacTOTHI IIOBTOPE-

Husg (meaurens 78,125 k' — G114, ua nnare 3 uc-
TouHUK curHajga R u G mo BeprukaabHOMY Halpa-
BJECHHIO, Ha ILIaTe 5 — aBTOTeHepaTop, BbIpabaTsi-

BAIOIMM CUTHAJ TIEPEKII0YAEMBIX BEPTUKAIbHBIX JIH-
HUI).

Curman ueHTpa Kazpa TO TOPU30HTAaNM (CUTHAJ
54), BeipabateiBaeMblit B Joruueckux cxemax G10
u G12 ma ocsosanmu curgagoB 250 I'm, 100 I'm un
50 T'u, monaercs uepes museprop G12 B cxemy cio-
’KeHUs CHTHaJa UeHTpa CeTYaToro ITOJs Ha Tiate 2.

CurHasn 49acTOTBI, paBHOU TOJOBMHe uacToThl 2H
(curman 28), cuumaemsii ¢ meaureas 2:1 (G7)
Ha OCHOBAHMH CHTHajla 4acCTOThl CTPOK U HHBEPTH-
poBanHbiit B cxeme G10, momaercs ¢ omHOM u Apy-
TOM MOJADHOCTBIO Ha IIAaTy 4, TIle CIYXKUT NI
KOMMYTallM{ BEHTUJA KBADLEBBHIX ABTOTEHEPATOPOB
6eJIoT0 M KpacHOrO, Ha TJIATy 5, Ie OH KOMMYTH-
pyeT pasHOCTHBIE COCTABISIOUIME MOZRYJIALMOHHOTO
curfana R—Y u B—VY, a takxke mHa miaty 7, rme
OH Tepexiiodaer dasy CHUINHAJA LIBETHOCTH LJS MO-
nyaaropa R—Y nHa 180°.

l'enepatop curmana 3H — G11, G12 (curuax 30)
— 3TO HNeJIUTeNb, KOTOpbii nmeaut dactory 100 Ha
3 ¢ B HauaJe Ka)KZOTO I0JsA cPasUpOBAH ¢ UMILYJIb-
coM Vp. Brixomno#l curHajJ NOmaercs B NEJUTENb
8:1 (G13), a raxxke Ha mwiIaTy 5 — Ha BXOZ JoO-
TUYEeCKUX CXE€M MMIYJbCOB 3allyCKa KJIOYEBOTO HM-
IyJbCA ONPENeNSIOIUX UMIIYJIbCOB.

Curuan 3H 8 neautene G13 meauTcs Ha 4 u Ha 8.
IlpenycMoTpeHa $pasupoBKa CUTHAJa LEJUTENS € Ha-
9aJI0M Ka’KIOTO II0JsI ¢ moMouibio curHataa Vp. C Bol-
xoma C mocse meneHus Ha 4 CcuUTHAJ YacTOTOM
1302 Ty (curman 32) momaeTcs B KJIOUEBBIE CXEMBI
Ha 1iate 3, a ¢ BeIXoma D TIocsle meJIeHUA Ha 8 CHT-
"aJ yactoToi 651 I'm (curnmaxa 33) momaercs Ha BXOX
nemutens 2:1 (G13), ma Bxom reHepartopa TOpHU-
30HTaubHBIX Juuuii G14 u uepes umseprop Gl mHa
BXOJ MCTOYHMKA KaApPOBOTO TACSALIET0 WMIIYJbCA,

line, the phases of signals of higher repetition fre-
quency (divider 78.125 kHz — G14; on board 3 the
source of the vertical R and G signals; on board
& the oscillator of selectable vertical lines).

The signal for marking the centre of the picture
in the horizontal direction (waveform 54), pro-
duced in the gates G10 and G12 from the signals
of 250 Hz, 100 Hz and 50 Hz, is applied to the
combinator of the centre marker signals on board
2 via the inverter G12.

The signal 2H (waveform 28) of half of the line
frequency produced by the divider 2:1 (G7) from
the line frequency and inverted in gate G10 is
appliied at both polarities on board 4 for switch-
ing the gates of the crystal oscillators of the
white and red signals and on board 5 for switch-
ing the difference components of the modulating
signals R-Y and B-Y and on the board 7, where
it switches over the phase of tlie chrominance
signal for the modulator R-Y by 180°. The genera:
tor of the signal 3H (G11, G12 — waveform 30) is
a divider which divides the line frequency by 3
and its phase is aligned at the beginning of each
frame by the pulse Vp. The output signal is applied
to the 8:1 divider (G13) as well as on board 5
to the triggering gates of the keying pulses for
the identification pulses.

The signal 3H is divided by 4 and 8 in djvider G13.
This divider is phased at the beginning of each
frame by the signal Vp. From output C, where the
signal is divided by 4, the frequency of 1302 Hz
(waveform 32) is passed on to the keying circuits
cn board 3; from output D, where the signal is
divided by 8, the frequency of 651 Hz (waveform
33) is applied to the divider 2:1 (G13), to the
generator of the horizontal lines G14 and to the
source of the frame blanking pulses via inverter
G1.
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V délici G13, ktery dé&li kmitotet 651 Hz dvéma,
vznika signal vodorovnych pruhéi (prib&h 35),
ktery se vede na desku 2 do hradel generatoru
Sachovnice.

Vodorovné linky (prtb&h 45) s dobou trvani pres-
né jednoho Fadku vznikaji v bistabilnim Fizeném
multivibratoru G14, spous$téném zapornym impul-
sem derivované ndstupni hrany signalu 651 Hz
(pribéh 34) a zaviraném Fadkovym signalem. Od-
porovy deli¢ derivaéniho ¢lenu R5, R6 posouva
stejnosmérnou sloZku tak, aby derivovana zapor-
na nastuprni hrana spolehlivé spoust&la multivib-
rator. Vystupni signél v obou polaritach je veden
na desku 2 do hradel, vytvafejicich signdl mfize
a bodd.

Signal svislych pruhlt je v dé&lici G14 délen dvé-
ma- a vystupni signdl 78,125 kHz (pribéh 25), kte-
ry je impulsem Hp na zatatku kaZdého Fadku sfa-
zovan, jednak Tidi generator Fadkového zatemiio-
vaciho impulsu a jednak je veden na desku 3, kde

po upravach vytvari signal B svisle.

Generator radkového zatemiiovaciho impulsu —
G8 (prab&h 83) je opét bistabilni multivibrator,
spoustény impulsem Hp a zavirany signdlem
78,125 kHz. Vystupni signdl fadkového zatemilo-
vaciho impulsu je veden do hradla zatemifiovaci
smési G12 a v obou polaritdch na dalSi desky. Na

desce 2 klituje radkové synchroniza¢ni impulsy,

na desce 3 Fidi generator a vytvari klicovaci im-
puls vodorovnych barevnych pruhli, na desce 5
vytvari spou$tdci impuls identifikaénich impulst
a na desce 8 je pfFiveden do koncového stupné

fadkového zatemfiovaciho impulsu.
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B nemutene G13, xoropslit menut uacrory 651 I'np
Ha 2, CcO3JaeTcAi CHTHAJ TOPU30OHTAMBHEIX IIOJIOC
(curman 35), KOTOpELA IOZAaeTcst HAa IIATY 2 — Ha
BXOIBI JIOTMUECKMX CXeM TLeHepaTopa IIaXMaTHOTO
TIOJIA.

lopusonraneuvie aumum (curHan 45), KIuTEND-
HOCTh KOTODBIX paBHA TOYHO IJIUTEJIHHOCTH OIHOMN
CTPOKH, BHIPA6OATHIBAIOTCA B YIPABJIAEMOM MYJIBTH-
seiGpatope G14 ¢ nByMA yCTOMUHBBIMA COCTOSIHMS-
MY, KOTOPBIA IPUBONUTCA B HEHCTBHE OTPUIIATENb-
HBIM HMITyJbCOM BO2HUKIIMM B pesysabraTe nudde-
PeHLIUpOBaHUA TNepenHero ¢poHta curHauaa 651 I
(curman 34) u ocraHaBIMBaeTCA IIpHU TIOMOILIY Yac-
TOTBl CTpoK. Omuueckuii menutenn nuddepenupy-
omeir nenoukn R5, R6 mepememaer mocrosumymo
COCTaBJISIOIYI0 TaK, YTOOBI OTPUILIATENBHBLY TIE€pe-

HUP QPOHT HaNEXHO, ITyCKaJl B XOI MyJbTUBUOpa- )

TOp. Beixommo# curHan ofemx IOJSAPHOCTEH HOCTY-
maeT Ha TIaTy 2 B TPUITEPHI, BeIpabaThIBalOIIMe
CHTHAJI CeTYATOTO IOJS U TOUEK.

Curnan BepruxanpHbix mosoc B meaurene G14 me-
JIMTCA Ha IBa M BBRIXONHOU curHaJu 78,125 k[ (cur-
Has 25), KoTopsrit dasupyercs curraniom Hp B Haua-
Jie KaXAOU CTPOKH, YIpPaBJSET TEHEpATOPOM CTPOU-
HOTO TracANIero HMIIyJbCa, a TaKXKe IIONaeTcs Ha
miaty 3, The mocie Ipeobpa3oBaHUA €O3TAeT CUTHAJ
B Beprukasibho.

Tenepatop cTpouHoro racsmero mMiysasca G8 (cur-
Hasm 83) — 310 TaKKe MyJAbTUBHODATOD C IBYMS
YCTOMYUBBIMU COCTOAHUAMHY, IIyCKA€MbIM MMITYJIb-
com Hp u BbIKJIOUaeMbI#t cUTHAJIOM uYacToToM 78 125
k[, BrixonHOH CHUTHaJX CTPOYHOTO TacAIMIETO HM-
IyJbCa IIOJAETCA Ha BXOJ BEHTHJSA CMECU TacCAIIUX
umnyascoB G12 u curnan ofewx moaspHocTed Ha
caenylomyio maaty. Ha muare 2 cayxur muas ympa-
BJIEHUsI CTPOUHBIMU CHHXPOHUBUPYIOLIUMYI HMITYJIb-
caMu, Ha TIaTe 3 yIpaBiseT TeHepaTopoM W COo3fa-
€T KJIOYEBOH MMIYJbC TOPHU3OHTAJNBHBIX ITBETHBIX
1I0JIOC, HA TLIaTe 5 €O3HaeTcsi MMIYJbC 3allycKa
OLIpeNeNAI UX MMITyJbCOB ¥ Ha ILIATe 8 CUrHaI
NONa€eTCs B KOHEUHBINM KacKal TpaKfa racsiiero mM-
IyJIbCa CTPOK.

In divider G13, which divides the frequency of
651 Hz by 2, is created the signal of the horizontal
bars (waveform 35) which is passed on to the ga-
tes of the chessboard generator on board 2.

The horizontal lines (waveform 45) of the dura-
tion of exactly one scanning line are formed in
bistable controlled multivibrator G14 which is
triggered by a negative pulse obtained by differen-
tiating the rising edge of the signal of 651 Hz
(waveform 34) and is closed by the line signal.
The resistive divider R5, R6 of the differentiating
element shifts the DC component so that the dit-
ferentiated negative rising edge triggers the multi- -
vibrator reliably. The output signal of both polari-
ties is passed on to board 2, to the gates which
produce the signal of the grate and of the dots.

The signal of the vertical bars is divided by 2 in
divider G14 and the obtained signal of 78.125 kHz
(waveform 25), which is phased at the beginning
of each line by the pulse Hp, controls the genera-
tor of the line blanking pulses and is also passed
on to board 3 where, after processing, it ferms
the vertical B signal.

The generator G8 of the line blanking pulses
(waveform 83) is also a bistable multivibrator
triggered by the pulse Hp and closed by the 78.125
kHz signal. The output signal of the line blanking
pulses is applied to the gate of the composite
blanking signal and in both polarities to other
boards; on board 2 it keys the line synchronizing
pulses, on board 3 it controls a generator which
forms keying pulses for the horizontal colour bars;
on board 5 it forms the trigger pulse for the iden-
tification pulses and on board 8 it is applied to
the final stage of the line blanking pulse source.



V hradle G12 vznika soudinem radkovych a obra-
zovych zatemiiovacich impulsii zatemiiovaci smés
{pribsh 87), kterd je pFes invertor na desce 2
vedena do slutovaZe obrazcil, na desku 3 do hrad-
la signalu B svisle, na desku 7 do zdroje modulac-
niho signalu pro &ervenou (PAL) a na desku 8
do koncového stupné zatemiiovaci smési.

impulsem Hp je spou$tén monostabilni multivibra-
tor fadkovéhe blokovaciho impulsu G9 (pribé&h 89),
ktery mé& délku impulsu nastavenu potenciomet-
rem R8 na 7,5 ws. Vystupni signdl je veden na
desku 6 do hradla blokovaci smé&si a na desku 7
- na multivibrator burstu.

Napdjeci napéti +5V je v pFivodu filtrovano kon-
denzétory a tiumivkou.

8.3. Decka 2 — 1AF 840 06 — lumipancni signal

Na desce 2 jsou umistény obvody, vytvafrejici syn-
chroniza¢ni smés a sluCovade obrazci a luminané-
niho signalu. i

Generator pfedstihu G1, G2 (priitdh 96) jc mo-
nostabilni  multivibrator, spoustény signalem
21,25 kHz. Délka impulsu je nastavena potencio-
metrem R2 na 1,5 us. Signal je .pfiveden pfes in-
vertor G2 na derivaéni ¢len C2, R3, R4.

Odporovy dé&li¢ R3 -+~ R4 posouva stejnosmérné na-
péti tak, aby zaporny impuls, vznikly derivaci
zavérn¢ hrany (prab&h 97) spouitél spolehlivé
generatory Fadkovych synchronizaénich impulsg,
vyrovnavacich impulsit a obrazovych synchroni-
s<atnich impulsd.

Réadkové synchronizadni impulsy (priib&h 98) vzni-
kaji v monostabilnim multivibratoru s hradly G2,

B sornueckoii cxeme G12 B pesyssrate IIpou3Bese-
HUA CTPOYHBIX M KaApOBBIX TaCAIMX WMITYJIBCOB
moJydaeTcsa racsmas cmech (curHaa 87), koTopas
[oCJIe TPOXOXKIEHWsS uepe3 WHBEPTOp Ha InIaTe 2
[IONAETCA B LENb CHOKEHHUS WCHOBITATEIbHBIX WH30-
OpaskeHuii, Ha maaTy 3 B BeHTHJb curHasa B mo
B2PTUKAJIM, HA ILIaTy 7 B UCTOYHHK MOZLYJISIMOH-
HOTO curHanta mias kpacHoro (IIAJI) u ma mnarty 8
B KOHEYHBIH KaCKajd CMeCH TacslMX HMIIY.JIbCOB.

Umnymscom Hp samyckaercs MyapTUBEGPATOD ¢ On-
HAM YCTOHYMBEIM COCTOSHUEM CTPOYHOTO WUMITyJbCA
Saokuposku G9 (curman 89), maUTEeTBPHOCTbL KOTO-
POTO  yCTAaHABJIMBAETCH IOTEHUHOMETPOM R8 u co-
craBiaser 7,5 MKceK. BRIXOmHOM CHUrHaJ TomaeTcs Ha
JIaTy 6 Ha BXO& BEHTUJIA OMeCH 610K POBOYHEIX
UMIIyJIBbCOB, 4 TAKXKE Ha TJIATy 7 Ha MyabTuBuGpa-
top 6ypera. Hanpsxenne nuramus 45 B $uabTpy-
€ICsL TIpM II0faue KOHIEHCATOPAMU M IpOCCesIEM.

8.3. Ilmata 2 — 1AF 84006 — SIPKOCTHOM CHUTHAX

Ha murate 2 pacnomoskensr cxemsr, BEIpabaTheIBaONI e
CMECh CHHXDOHURUDYIOIIUX WMIIYJABCOB, a TakKxKe
CXEMBI CJIOKSHUA HCIBITATENbHBIX CUTHAJIOB U Sp-
KOCTHOTO CHTHAJA.

T'enepatop onepexenus G1l, G2 (curman 96) —

* ®TO MyJIbTUBUODATOP € ONHMM YCTONUUBEIM COCTO-

AHUEM, 3amycKaeMbl# curHagom 31,25 x[m. Jlau-
TEJBHOCTb UMITYJIbCA YCTAHABIMBAETCA OTEHIIMOMET-
poM R2 u cocrasnser 1,5 mxcex. Curman momaercs
gepe3 wuuBeprop G2 Ha nuddepernupyouyo 1e-
nouxy C2, R3, R4. OMuueckuit nemurens R3 -+ R4
[IEPEBUTACT TIOCTOAHHOE HAIpSDKEHWe TaK, 4TO6hI
OTPULATENbHBIN HMIYJIBC, BOSHUKIUUN B De3yibTa-
Te nudepeHuUpoBaHUA BamHero ¢poHTa (cUrHAT
97), HamexkHO 3amycKaJ TeHepaTOPhl CTPOYHBIX CHH-
XPOHUBUPYIOIIUX WMIYJbCOB, BHIPABHUBAIOIIAX KM-
Iy/TECOB ¥ KAaNPOBBIX CHHXPOHUSUPYIOUTHX MMIIyJIb-
COB. _

CrpouHble CHHXPOHH3UpYIOLIHE HMIyJabchl (CUTHAI
98) BosHHKaWLOT B MyJIbTUBAGPATOpE ¢ OTHUM YCTOM-

The composite blanking signal (waveform 87) is
rveated In gate G12 by combining the line and
frame planking pulses. The composite signal is
applied to the pattern combinator on board 2 via
an inverter; on board 3 to the gate of the vertical
B signal, cn board 7 to the source of modulating
signal for the red signal (PAL) and on board 8
to the final stage of the blanking signal. The
pulse Hp triggers the monostable multivibrator of
the line blocking pulses G3 (waveform 89) the
duration of which is set to 7.5 us by means of po-
tentiometer R8. The output signal is applied to the
gate of the blocking signal on board 6 and to
the burst multivibrator on board 7. The powering
voltage of +5V is filtered by capacitors and a
choke inserted in the supply lead.

&.3. Printed circuit board 2 — 1AF 840 06 —
Luminance signal o

Board 2 carries the printed circuits which produce
the synchronizing signal and also the combinators
of the luminance and pattern signals.

The lead generator G1, G2 (waveform 96) is a
monostable multivibrator triggered by the 31.25
kHz signal. The pulse duration is set to 1.5 us by
means of potentiometer R2. The produced signal
is led to the differentiating element C2, R3, R4
via inverter G2. Resistive divider R34+ R4 shifts
the DC voltage so that the negative pulse created
by differentiating the trailing edge (waveform 97)
reliably triggers the generators of the line syn-
chronizing pulses, equalizing pulses and frame
synchronizing pulses. ‘ '

" The line synchronizing pulses (waveform 98) are

produced in a monostable multivibrator with gates
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spousténém derivovanou zavérnou hranou signélu
pfedstihu, jehoZz délka impulsu se nastavuje po-
tenciometrem R& na 4,8 ps. Signdl se vede pfes
invertor G3 do hradia synchroniza¢ni smési G8.

Vyrovndvaci impulsy {priib&h 100) jsou vyrdbény
v podobném monostabilnim multivibratoru G3, Ii-
zeném stejnym signalem. Sifka impulsu se nasta-
vuje potenciometrem R8 na 2,4 ws. Vystupni signél
je pfes invertor G3 veden do hradla synchronizac-
ni smeési G8.

Zdroj obrazovych synchroniza¢nich impulst (pra-
LEh 102} je tvefen rovn&Z monosiabilnim multi-
vibratorem, jehc? zapojeni se vsak liSi od pfed-
chozich. Jeho délka impulsu je relativnZ dlouba
s kratkou mezerou, proto bylo nutnc do vazby me-
zi hradly G4 zaFadit tranzistor E35.

Délka impulsu se nastavuje potenciometrem R10
na 27,2 us (mezera 4.8 us). Termistor R28 v ko-
lektorovém obvedu vyrovnava teplotni zavislost
pFechod{l tranzistoru, projevujici se zmé&nou dél-
ky impulsu. Vystupni signél je veden pfes invertor
(G4 do hradla synchroniza¢ni smési G8.

Viechny t¥i siozky synchronizaln: smé&si jsou ge-
nerovany v nepfetrZiiém sledu (s cvojnasobnym
Fadkovym kmito¢tem) a teprve v nasledujicich
hradlech G8 a G10 jsou pomocnymi impulsy (2,5
fadkovym, 5 fadkovym a 7,5 Fadkovym) kliCovany
a vytvofena pak Up!na synchronizani smés.

Generéator 2,5 Fadkového impulsu G6 (pribé&h 103)
je dali¢, ktery déli dvéma signél 6,25 kHz a na za-
¢atku kaZdého otrazu je fazovan impulsem Vp.
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YUBBIM COCTOAHUEM, COOpaHHBIM Ha BeHTHIAX G2
U samycKaeMbiM IUQPEPEHIIMPOBAHHBIM  3aTHUM
PpPOHTOM CHMDHAJA ONEPEeXKCHUA, NIUTENBHOCTb KOTO-
pOT0 yCTaHABIMBAETCA IIOTeHIWOMeTrpoM R6 u co-
crasaser 4,8 Mxcex. CurHaJ mopmaerca depes3 MHBED-
top G3 Ha BXOZ BEHTHJA CMECH CHHXPOHM3UPYIO.-
mux umnyascoB G8.

Ypasuusawomue umnyischl (curaan 100) srerpaba-
THIBAIOTCA B AHAJOTMUYHOM MyJbTHBUOpaTOpe € OI-
HUM ycToMuuBbIM cocrosinueM G3, KOTOpEII ympa-
BJISETCSA CUTHAJOM IIOCTOSHHOIO TOKa. [[JIMTenbHOCTD
UMITyJIbCA yCTAHABJIMBAETCA IOTeHIHOMeTpoM RS,
paBHO#t 2,4 MKCeK. BBHIXONHOU CHMrHAJ 4epes MHBEp-
top G3 momaercs Ha BXOZL BEHTUJA CHHXDOHU3UDY-
oweit emecu GE8.

WcTOUHMK KaLpOBBIX CHUHXPOHUBHPYIOUIUX HMILYJb-

co (curman 102) ofpasoBaH TakKe MyJIbTHBHOGDa-
TOEOM C OIHHUM YCTOMUYMBLIM COCTOAHHUEM, CXEMa KO-
TOpOTO, ONHAKO, OTJIMYaeTCA OT IMIPEeNUIecTBYIONTUX.
IITUTENBHOCTL €r0 UMIyJIbCa ABJIAETCA OTHOCUTENb-
HO 60JibLION, ¢ HeGOJBIION IIay30H, A 49ero B IEMb
ceasu Mexay BeHtmasMu G4 Heobxomumo 6bLIO
BBecTu TpameucTop E5. [lamTelpHOCTE MMITyJIbCa
ycraHaBauBaercs moreHnuomerpoM R10 u coctasms-
er 27,2 mxcek (maysa 4,8 mxcek). Tepmucrop R28
B IleNW KOJJIEKTOpA BBIPABHUBAET TEMIIEPATYpPHYIO
3aBHCUMGCThL IEPEXOINOB TPAH3UCTOpPA, KOTOpas TIpoO-
ABJNAETCS B WEMEHOHWM MNJIMUTETbHOCTU MMIIYJIbCa.
Brixonmoit curmas nogmaercs depesd wHBeprop G4 Ha
BEHTUJIM CMECH CUHXPOHUBUpylounx curHanros G8.

Bee Tpu cocraBaflOIMe CMECH CHHXPOHUZUPYOUTUX
CHTHAJIOB BbIPa0ATHIBAIOTCA B HENPEPHIBHOM IIOCJIe-
noBaTeaBHOCTH (€ YIOBOEHHOM YaCTOTOM CTPOK) H
ToapKo B mocaenyiouux seHTHIAx G8 m G1O ¢ mo-
MOIIIBIO BCIIOMOTATEJNBHBIX UMILYyJIbCOB (IJIUTENH-
HOCTBIO 2,5 CTpOKH, 5 cTpok u 7,5 CTpOKH) OHH
yIIPaBJIAIOTCA, B pedyJbTaTe 4Yero CO3HAaeTCA ITOJHASL
CMECh CUHXPOHU3UPYIOIUIUX UMIIYJIBCOB.

Femepatop crpounoro ummyiasca GO mauTenbHOC-
Toi0 2,5 cTpoxu (curzan 103) — aro menurensb, KO-
TOpHIM HeJUT yacrory curHana 6,25 xI'm Ha gBa 1
B- HauaJe Ka’kIoTo Kajapa OH casuMpOBaH HMILyJb-

G2 which is triggered by the differentiated trail-
ling edge of the lead signal, the pulse duration of
which is set to 4.8 us by means of potentiometer
R6. The signal is passed on to the gate G8 of the
synchronizing signal via inverter G3.

The equalizing pulses (waveform 100) are produc-

-ed in a similar monostable multivibrator G3 which

is controlled by the same signal. The pulse dura-
tion is adjusted to 2.4 wus with potentiometer R8.
The output signal is applied to the gate G8 of the
synchronizing signal via inverter G3.

The scurce of the frame synchronizing pulses
(waveform 102) is also a monostable multivibra-
tor; however, its circuit differs from the previous-
ly described ones. The pulse duration is relatively
long, the gap short. Therefore, transistor E5 had
to be inserted into the coupling between the gates
G4. The pulse duration is set to 27.2 us (gap 4.8 us)
with potentiometer R10. Thermistor R28 in the
collector circuit compensates the temperature de-
pendence of the transistor junctions which affects
the pulse duration. The produced signal is applied
to the gate G8 of the synchronizing signal via in-
verter G4.

All the three components of the synchronizing
signal are generated in continuous sequence (at
double the line frequency) and then only in the
following gates G8 and G10 are they keyed by
means of auxiliary pulses (2.5-line, 5-line and 7.5-
-line pulses) in order to form the complete syn-
chronizing signal.

The generator of the auxiliary 2.5-line pulse (G6
— waveform 103) is a divider which halves the
6.25 kHz signal and at the beginning of each fra-
me is phase-aligned by the pulse Vp. The produced



Vystupni impulsy jsou vedeny do generatoru 5
Fadkového impulsu a do hradla synchronizaéni
smési G8. '

Pétitadkovy impuls (prib&h 104) vznika v d8lici
2:1 (1/2 G7) z 2,5 Fadkového impulsu. Delic je
také fazovan impulsem Vp na zadatku kazdého ob-
razu. Signal je veden jednak na generator 7,5 fad-
kového impulsu a jednak do zdroje pomocného Kkli-
Covaciho impulsu identifika¢nich impulsii na des-
ce 5.

Zdrojem 7,5 Yadkového impulsu (prib&h 105) je
bistabilni Fizeny klopny obvod (1/2 G7), ktery je
spou$tén impulsem Vp a zaviran kladnou hranou
pétitadkového impulsu. Signal jé veden do hradla
synchronizaCni smési G8, do zdroje pomocného
klicovaciho impulsu idendifika¢nich impulsit na
desce 5 a na desku 7, kde blokuje muitivibrator
burstu.

Uplné synchronizaéni smés je ziskana pomoci Cty?r
tfivstupych hradel. V prvnich tfech se nejd¥ive vy-
berou dil¢i sloZky, které pak ve ¢&tvrtém hradle
vytvoFi Gplnou synchronizadni smés.

Prvni hradlo G8 vyéleliuje Fadkové synchroni-
za€ni impulsy (prabéh 107) pomoci Fadkovych za-
temiiovacich impulstt a 7,5 fadkového impulsu. Na
vystupu druhého hradla jsou vykli¢ované vyrovna-
vaci impulsy (prib&h 108), ziskané pomoci 2,5 Fad-
kového impulsu a 7,5 Ffadkového impulsu. TFeti
hradlo vybird skupinu obrazovych synchronizac-
nich impulst (prib&h 109) pomoci 2,5 Fadkového
impulsu a 7,5 Faddkového impulsu. V nasledujicim
hradle (1/3 G10) se z t&chto dil¢ich prbshf skla-
déa uplna synchroniza¢ni smés (pribéh 110), ktera
se vere jednak do sluCovace luminanéniho signalu

coM Vp. BIXOZHBIE WMIyJBCH TONAIOTCA Ha BXOT,
TeHepaTopa 5 CTPOYHOTO MMIyJbCAa U HAa BXOJX BEH-
THJIS CMECH CHHXPOHUBUPYIOIIUX curHaio G8.

Wmnynse namrensocteio 5 crpox  (curman 104)
BoIpafateBaeTcss B meautese 2: 1 (1/2 Mukpocxe-
Mbl G7) u3 uMmyJbca NIMTENBHOCTBIO 2,5 CTPOKH;
IeJUTENb Takxke chasupoBaH UMNIyIbcoM VP B Hada-
Je Kaxnoro xaapa. CureHasa momaercss Ha TeHepaTop
MMIYAbCa NJIUTENBHOCTBIO 7,5 CTPOKH, a TakKxe Ha
BXOJ, WCTOYHWKA BCIIOMOTATEIBHOTO YIIPABJAIONIETO
HMIlyJIbCa ONpEeNesIAIIINX MMIIYJbCOB Ha ILIaTe b.

HcrounukoM uMIyJbCOB AIUTENBHOCTHIO 7,5 CTpPO-
ku (curHan 105) sBiseTcs ynpaBiAeMelit TpUTrrep
¢ AByMs ycToMuuBbiMu coctosHuamu (1/2 G7), xo-
TOPBIM 3alyCKaeTCA MMIyJbCOM Vp U 3anupaeTcs
TIOJIOKUTENLHBIM KOHIJOM 5-CTPOYHOTO WMIIyJbCa.
Curnan monaercs Ha BXOZ BEHTHJIA CMECH CHHXPO-
Hu3upyomux curHaitoB G8, Ha BXOA HCTOYHHKA
BCIIOMOTATeJBHOTO YIPAB/IAIIET0 HMIIyJIbCa OIpe-
IeJAIONIUX CUTHAJIOB Ha ILIaTe 5, a Takke Ha ILIATy
7, rme oH GaoKupyeT MyabTHBEOpaTOp 6ypCTa.

[Tomas cMech CHHXPOHHSUPYIOIIUX MMIYJIBCOB TIO-
Jy4aeTcsi ¢ TIOMOUIBIO YeTHIPeX BEHTHUJEU € TpeMs
BXONaMHU. B mepBeIX Tpex BeHTUJAX CHAYANA BEIOU-
palTCAs YacTOTHBIE COCTABJISIOUIME, KOTODHIE 3aTeM,
CKJIaABIBAsACh B 4-M BEHTHJIE, CO3LAIOT IIOJHYIO CMECh
CHHXDOHMBHUPYIOIIUX MMILyJIbCOB.

- Ilepeert Bentusnsr G8 BBLmeJsieT CTpOUHBIE CHHXPO-

HUBHpyoIue UMNyabcsl (curdaa 107) ¢ moMouisio
CTPOYHBIX TaCAIIUX HMMIIYJbCOB M UMIYJIbCa IJIH-
TedbHOCTEIO 7,5 cTpoku. Ha srixome 2-ro BeHTHMIIA
UMEIOTCS - BhIACJNEHHBIE BBIPDABHUBAIOIIUE HMIIYJIbCHI
(curnaa 108), mosyueHHBIE C IIOMOIIBIO UMIYJIbCa
LJIUTEIbHOCTBIO 2,5 CTPOKU U UMILyJIbCa MJIUTEILHOC-
TbI0 7,5 cTpoku, 3-ii BeHTHJ b BHIGHpaeT Tpymmy
KaJpPOBBIX CUHXPOHUBUPYIOIUX WMIYJAbCOB (CUTHAJ
109) ¢ nomMowsio WMOyJaIBCA NIMTENBHOCTBIO 2,5
CTPOKM ¥ MMIlyJbCa NJUTENBHOCTBIO 7,5 cTpoku. B
nocnenyomeym sertuae (1/3 G10) ma ocHoBamum
9THX YaCTHBIX CHUTHAJOB BHIPabaTHIBACTCSA IIOJHAS
CMeCh CUHXPOHM3UPYIOIIUX UMIyabcoB (curHaa 110),
KOTOpasi 3aTeM MOJaeTCsl B CHCTEMY CJIOKEHUS Ap-

pulses pass to the genei‘ator of the 5-line pulse
and to the gate G8 of the synchronizing signal.

The 5-line auxiliary pulse (waveform 104} is pro-
duced in a divider of 2:1 ratio (half of G7j from
the 2.5-line pulse.. This divider is also phased by
the pulse Vp at the beginning of each frame. The
resulting signal is applied to the generator of the
7.5-line pulse, as well as to the source of the
auxiliary keying pulses of the identification pulses
on board 5.

The source of the 7.5-line pulse (waveform 105)
is a controlled bistable flip-flop circuit (half of
G7) which is triggered by the pulse Vp and closed
by the positive edge of the 5-line pulse. The pro-
duced signal is applied to the gate G8 of the syn-
chronizing signal to the source of the auxiliary
keying pulses of the identification pulses on board
5 and on board 7, where it blocks the burst multi-
vibrator.

The complete synchronizing signal :is obtained by
means of four 3-input gates, the first three of
which select the components, whereas the fourth
gate produces the complete synchronizing signal.

The first gate, G8, samples the line synchronizing
pulses (waveform 107) by means of the line blank-
ing pulses and the 7.5-lin= pulse. On the output
of the second gate are sampled the equalizing
pulses (waveform 108) obtained with the aid of
the 2.5-line pulse and the 7.5-line pulse. The third
gate selects the group of frame synchronizing
pulses {waveform 109) with the aid of the 2.5-line
pulse and the 7.5-line pulse. The following gate
(i/3 of G10) combines from the partial waveforms
the complete synchronizing signal {waveform 110)
which si led to the combinator of the luminace




a jednak pfFes invertor G3 do koncového stupné
synchronizaéni smési na desce 8. '

Generator svislych linek (prfibéh 42) je mono-
gtabilni multivibrator, osazeny hradly (1/2 G1) a
spouétény signalem 312,5 kHz. Sifka impulsu 0,2 us
se nastavuje potenciometrem R14. Signa! je veden
do hradla signalu mfiZe.

Signél stfedu obrazu (priib&h 55) je ziskan sou-
Cinem signdld stfedu vodorovné a stfedu svisle
(pFivedeného z desky 3) v hradle Gil. Vysiedny

signéal je priveden do hradla, vytvafejictho mFiz.

Slucova¢ obrazci, osazeny dvéma- dvouvstupymi
(G11), CtyFmi tFivstupymi (G9 a G10) a jednim

osmivstupym hradlem (G12), vytvari signal zatem-
nénych obrazci.

Prvni skupina hradel vytvaf¥i dil¢i obrazce a umoz-
fiuje také spinadni jednotlivych obrazcii. Prvni dvé
vytvaleji z kladnych a zapornych vedorovnych a
svislych pruht signal Sachovnice (prabé&h 59). Dal-
&{ dvé slouZi k slouCeni vodorovnych linek se sig-
nalem stfedu (pribéh 56) a slouCenim se svislymi
linkami k vytvofeni signalu m¥iZe (priabéh 57).

Posledni dvé hradla spinaji signal boda (pribé&h
58) a signal svislych linek p¥epinanych, pFivede-
nych z desky 4. V hradle G12 se k t&mto obrazcim
pfidava zatemilovaci smés a ziskané zatemnéne
obrazce (pribéhy 94) se privadéji do sluCovace
luminanéniho signdlu. Tento sluCoval je osazen
tranzistory E13 aZz E18 a dochéazi v ném ke slou-
¢eni signalu zatemnénych obrazci se synchroni-
zatni smési ve spravném poméru (prubé&hy 111).
Na bazi tranzistoru E14 se privadéji gradacni ja-
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KOCTHBIM CHTHAJIOM, a Takxe uepe3 wunseprop G9
B KOHEYHBIH KacKaj CMeCH CHHXDOHUBHUPYIOIIUX HM-
IIyJbCOB Ha miarte 8.

l'emepaTop BepTUKaJdbHBIX JuHHE (curHana 42) —
3TO MyJBTUBUOPATOP C ONHUM YCTOMUMBBEIM COCTO-
aaueM, cobpanHeld Ha BeHTuae (1/2 G1) u samyc-
KaeMblit curHagom 312,5 xI['m. JaureabHOCTs HUM-
nyasca 0,2 MKCEK yCTAHABIUBAEICA IIOTEHIMOMET-
pom R14. Curnan nonaercs B BEeHTHJIb CUTHAJA CET-
YaTOTG IOJA.

Curnan uenrpa xazpa (curHan 55) monyuaercs
B peayJbTaTe IIPOU3BeNEHUS CUTHAJIOB ILEHTPa II0
BEPTUKAJIM ¥ LEHTPa TI0 FOPU3OHTAIu (IOLBOLMMO-
ro oT maaTel 3) B jorudeckoi cxeme G11. Pesyus-
TUDPYOIIUHA CUTHAJ II0JAETCA B JIOTUUYECKYIO CXEMy
CO3IAIONIYI0 CUTHAJ CETYATOTO IIOJIA.

YcTpoficTBO CIOKEHHUs CUIHAJIOB M3C6pa)keHUs, CO-

6panHoe Ha nByx 1ByxBxomHeix (G11), uernipex
TpexBxonHblX (G9 u G10) m oxHOM BOCEMUBXOTHOM
(G12) BenTHMusAX, CO2HAET CUTHAJ HCIBITATENbHBIX
TabIull ¢ TacAIUMMY UMIIYJIbCAMHE.

IlepBas rpymma BeHTHJIEH CO3LAeT 4YacCTHbIE CHTHa-
Jbl M TAKUM 006pas3oM HAaeT BO3MOKHOCTH BKJIIOYE-
HHS OTHEJBHBIX HCIBITaTEIbHBIX CHUIHAJIOB. llepBrie
IBA BEHTWUJIS HA OCHOBAHUM IOJOXKUTEJNBHBIX U OT-
PHULIaTENbHBIX TOPU3OHTAIBHBIX U BEPTHUKAJIBHBIX IIO-
JIOC CO3MAIOT CUTHAJ LIAXMATHOTO WOJA (CHrHAJ
59). Cuenymoomue nBa BEHTUJA CIyKAT HJA CJIOMXKe-
HUA TOPUSOHTAJIBHBIX IIOJOC C CHUTHAJIOM IEeHTpa
(curHas 56) ¥ TyTeM CJOKEHHs C CHUTHAJOM BEp-
TUKAJbHBIX JHHUK CO3JaeTCsI CUTHAJ CETYaTOTO IHOJIS
(curnan 57). Ilocaennue OBa BEHTUJSA BKJIOYAIOT
curHaJa Todek (curHana 58) ¥ CHUrHaJ BepTHKAaJb-
HBIX JIMHUH, TNEPeKIIYaeMBbIX U ' IOXBOAUMBIX OT
miaatel 4. B Beurunse G12 k aTuM curHasam npuba-
BIAETCA CMeCh TaCAIUX UMILYJbCOB M IOJyUeHHbIE
B Buse O CUTHaJBl ¢ TaCAIIUMH UMIyJbcaMu (CHUT-
HaJt 94) TOmalOTCS B YCTPOMCTBO CIOMEHUA € CUT-
HaJIOM fAPKOCTU. JTa CXeMa CJIOoXeHUs: cofpaHa Ha
tpansutopax E13—E18 u B Hell ocymecrsisercs
CJIOJKeHWe CUTHasla UCTIBITATENIbHBIX Tabuull ¢ racs-
IIUMHA UMIOYJIbCAMU CO CMECHIO CHUHXPOHU3UPYIOUIUX
N

signal and to the final stage of the complete syn-
chronizing signal on board 8 via inverter G9.

The generator of the vertical lines (waveform 42)
is a monostdable multivibrator formed by half of
G1 and triggered by the 312.5 kHz signal. The dura-
tion of the produced pulse is 0.2 us and is set by
means of potentiometer R14. The produced signal
is applied to the gate of the grate signal.

The marker of the picture centre (wavelorm 55)
is obtained as the sum of the horizontal and verti-
cal markers (brought from board 3) in gate G11.
The resulting signal is applied to the gate which
produces the grate.

The picture combinator, which employs two 2-in-
put gates (G11) and four 3-input gates (G9 and
G10) as- well as one 8-input gate (G12), produces
the video signal of patterns.

The first group of gates produces the partial
patterns and also enables the switching of the in-
dividual patterns. The first two gates produce the
chessboard signal (waveform 59) from the positi-
ve and negative horizontal and vertical bars. A
further - two gates serve for combining the hori-
zontal lines with the centre marker (waveform
56) and for combining the former with the verti-
cal lines in order to produce the grate signal
(waveform 57). The last two gates switch the sig-
nal of dots (waveform 58) and the signal of the
selectable vertical lines which is obtained from
board 4. The blanking signal is added to these pat-
terns in gate G12; the composite signals thus obtain-
ed (waveforms 94) are applied to the combinator of
the luminance signal. This combinator employs the
transistors E13 to E18 and serves for combining
the signals of the comgposite patterns with the
complete synchronizing signal at correct ratio
(waveforms 111). To the base of transistor E14
are applied the gradation luminance signals, or a



sové signdly, pi.padné pevna predpéti pro vytvo-
Feni jasového signdlu Lilé a Cervené. Amplituda
luminanéniho signélu se nastavuje potenciometrem
R23. Vystupni signal je veden na desku & do od-
deélovaciho stupns.

Napdjeci napéii +6V, —68V a +5V je v piivo-
dech filtrovdano kondenzétory, pfipadné i tlumiv-
kami.

8.4. Deska 3 — 1AF 84011 — signaly RGB

Na desce 3 jsou umistény obvody, vytvafejici sig-
naly RGB, rozdilové signdly R-Y a B-Y, gradacni
stupné a signal stfedu svisle.

PonévadZ generadtor vyrébi barevné pruby svislé
i vodorovné, musi také zdroje zakladnich signéalil
R, G, B dodavat prib&hy jak svislé tak i vodorov-
ne. v

Vychozim je signdl B. Ve svislém smeéru (priab&h
80) je signal B svisle vytvofen v hradle (1/3 G2)
slou¢enim zatemiiovaci smési se signalem 78,125
kHz, ktery je v CtyFndsobném invertoru G1 zpoZ-
dén tak, aby doSlo ke koincidenci s Fadkovimii
zatemiovacimi impulsy. :

Signdl B svisle je pak veden na hradlo G3. Pro
vodorovny smér je pak signal B vodorovné (pria-
bEh 67 ziskdn nésledujicim zplisobem: Inverto-
vany signal 1302 Hz se sluCuje s obrazovym za-
temfiovacim impulsem ({prib&h 63) a déale inver-
tovany signédl (vSe v G5) je pfiveden do dslice
3:1, tvoFeného klopnym integrovanym obvodem
G6 a hradlem (1/4 G3). D&li¢ je na zadatku kaZ-
dého pthlobrazu fdzovdn impulsem Vp. Vystupni
signal 434 Hz (prGb&h 65) je veden jednak do ob-
vodu vyrabé&jiciho kliovaci impuls . vodorovnych

WMIIyJbCOB B INPAaBUJIBHOM COOTHOUIeHWM (CUTHAJI
111). Ha 6asy tpamsucropa E14 nomaworcs curza-
JBl Tpajlaluy, a TakKe (QUKCHPOBAHHBIE HANpsKe-
HUs CMENIeHMS IJIs CO3TAHUs CUTHaJa SPKOCTU Oe-
JIOTO ¥ YEPHOro. AMILIMTYIa CHTHajla SIPKOCTH yCTa-
HaBJUBaeTCA moTeHnuoMmerpoM R29. Breixommoir cur-
HaJI TI0JAeTCA Ha IJIaTy 8 B OTHEJIUTEJBHBIM KacKail.
Hanpaxenne nutanus +6 B, —5 B u +5 B B 1e-
NAX NUTAaHUA QUIBTPYeTCs KOHIEHCATOPAMH a TakK-
K€ IPOCCEJIAMH.

8.4. Tlnata 3 — 1AF 840 11 — curnars: RGB

Ha muate 3 pacmososkess! uenu, BEIPabaThIBaiolnue
curnansl RGB, pasuoctarie cursansr R—Y u B—Y,

CHTHaJbl TPAfAUUy U CUTHAJ LIEHTPA 110 BEPTUKAJIY.

Bsuny Toro, uro reHepatop BHIpabaThIBAaeT IIBETHBIE
[I0JIOCH! BEPTUKAJBHBIE U T[OPH20HTAJIbHBIE, HCTOUHHU-
KU OCHOBHBEIX curHanoB RGB nosmsxHer BRipabaThIBATH
TaK)Ke CUTHANBl JIMHUI BEPTUKAIbHBIX M TOPU30H-
TaJIbHBIX.

Ucxonupm  sBaserca curran B. Ilo Beprukanu
(curHaa 60) cursan B Bepr. cosmaerca B BeHTHJIE
(1/3 G2) nyrem caoeHMs CMecH TacsilidX HM-
nyabcoB curHajaom 78,125 kI'u, xoropeii B 4-x
KpaTHOM mpedSpasoBartese G1 3azepxuBaercs Ha-

. CTOJIBKO, 4T06RI TIpOX30ULJIO COBIIALEHHE CO CTpPOU-

HBIM raCAIuy¥MyA UMIIYJbCaMU.

Curzan B BepruxanbpHO TOTOM mOJaeTcs Ha BeH-
tanabp G3. s rOpUsOHTANBbHOTO HANpPABJEHUA CUT-
Han B ropusonrampHo (curHax 67) moayuaercs cie-
oyiomuM  06pa3soM:  UHBEPTHPOBAHHEIM  CHUTHAJT
1302 T'n BKIazBIBaeTCS KampOBEIM TacAM[MM MM-
nyabcoM (curHax 63) u Iasee KWHBEPTUPOBAHHBIH
curHal (Bce B G5) momaerca B menuTeas 3: 1, co-
CTOAIMUA M3 UHTErpaJbHOro tpurrepa G6 u BeH-
maan (1/4 G3). Jlenutens B mauae KaXXIOTO IOJIS
cbasuposan ¢ moMombio uMIyJbca Vp. Brixommoi
curHaa 434 T'n (curmasg 65) momaeTca B 1enb, BbI-

fixed bias voltage for forming the white and red
luminance signals. The amplitude of the luminan-
ce signal is set with potentiometer R29. The out-
put signal is passed on to a separating stage on

‘board 8.

The powering voltages of +6V, —6V and +5V
are filtered by capacitors and chokes inserted in
the supply leads.

8.4. Printed circuit board 3 — 1AF 84011 — R, G,
B signals .

Board 3 carries the printed circuits which produ-
ce the R, G, B signals, the difference signals R-Y
and B-Y, the gradation steps and the signal for
marking the centre of the picture in the vertical
direction.

As the TV generator produces vertical as well as
horizontal colour bars, the sources of the basic
R, G, B signals must supply vertical and horizontal
waveforms. The basic signal is the vertical B sig-
nal (waveform 60); it is formed in a gate (1/3 of
G2) by combining the blanking signal with that
of 78.125 kHz which is delayed in a qaudruple
invertor G1 so that it coincides with the line blank-~
ing pulses.

The vertical B signal is then passed to gate G3.
The horizontal B signal (waveform 67) is obtain-
ed as follows: The inverted signal of 1302 Hz is
combined with a frame blanking pulse (waveform
83) and the inverted signal (accomplished in G5}
is applied to the divider 3 :1 which is formed by
integrated flip-flop circuit G6 and a gate (1/4 of
G3). The divider is phase-aligned by the pulse Vp
at the beginning of each frame. The output signal
of 434 Hz (waveform 65) is applied to the circuit
which produces a keying pulse for the horizontal
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pruhit a jednak do d&lice 2:1 (1/2 G7), z jehoZ
vystupu se odebira signal B vodorovné&. Tento dé&li¢
ie rovneéZ fazovan signdlem Vp. Vystupni signa! R
vodorovné je veden pfes spinaci hradlo G5 na
hradlo G3. Na jeho vystupu se pak objevi signal
B vodorovné nebo B svisle podle toho, které tla-
¢itko je stisknuto.

Signdl B je dale veden do d3liCe 2:1 (1/2 G4},
z jehoZ vystupu je odebiran signal R svisle (pri-
b&h 61) nebo R vodorcvn3 (prab&h 68). Signal R
je veden do dal&iho dé&liCe. 2:1 {1/2 G4), na je-
hoZ vystupu se objevuje signal G svisle (prib&h
62) nebo G vodorovn# (pri@b&h 69).

Oba déliCe, vytvafejici signadly R a G, museji mit
tizenou fazi. Pro svislé pribzhy na zadatku kai-
dého Fadku i kaZdého ptlobrazu, pro vodorovné
prab&hy na zafatku ka2dého pllobrazu. Tolo fa-
zovani je zajiSténo impulsem Vo pro vodorovné
pruhy a sloufenymi impulsy Vp -+ Hp (pribgh 41)
pro svislé pruhy. Vyb&r t&chto 1mpulsu zajistuji
hradla G2 a G3.

Aby pfechody vodorovnych barevnych pruh@l ne-
piijemné& nekmitaly p¥i nedokonale nastavené kon-
vergenci barevného televizniho p#ijimade, jsou
jednotlivé vodorovné pruhy od sebe oddleny im-
pulsem o &ifce jednoho Fadku v kazdém pilobra-
ze, ktery mezery zatemiiuje. Tento klicovaci im-
puis vodorovnych pruhl (prib&h 70) je ziskén
v Fizeném bistabilnim multivibratoru (1/2 G7),
ktery je spoustdn derivovanou néstupni hranou
(priibéh 66) signalu 434 Hz a zavirdn Fadkov§m
zatemficvacim impulsem V¥stupni signal je slou-
Cen s Fadkovymi zatemiiovacimi impulsy a pfFes
spinaci hradlo G10 pfiveden jako klitovaci impuls
vodorovnych impulsl (prib&h 71) na oddé&lovaci
a Kklicovaci hradla R, G, B (G10, G11). Do t&chto
hradel jsou rovné&z privedeny zakladni signéaly R,
G, B vodorovné nebo svislé. Na jejich vystupech
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pabaTEIBAIOIIYIO YIPABMASIOWIUY MMIOYJALC TOPU3OH-

TAaJBHBIX II0JIOC a Taxke B meauteas 2: 1 (1/2 G7),
¢ BBIXOJA KOTOPOIO CHMMAeTCsi CUTHal B mo ropu-
30HTAMU. DTOT ACIUTESb TaKKe (Pa3Upyercsa CHUTHa-
acyu Vp. Brixonuoi#t curnan B ropuzonTasnHO moma-
erca gepe3 BeHTU b G5 Ha Bentuas G3. C Brixoga
TCCAENHETD CHMMAEeTCs 3aTeM CUTHaJ B o ropu-
30HTaJIM uiK B 10 BepTHKaau B 3aBUCUMOCTH OT TO-
ro, KaKag u3 KHOIIOK Ha)KaTa. )
Curnan B pmanee momaercs Ha Bxom menutens 2 : 1
(1/2 G4), c BEIXOZA KOTOPOTO CHHUMAETCs CHTHAN R
o BepTuKaau (curHan 61) mau R mo ropusonramu
(curnan 68). Curnax R momaerca B ciemyomuii me-
aurens 2:1 (1/2 G4), ma BEIXOmE KOTODPOTO IIO-
asasgerca curHal G mo Bepruxasu (curHaa 62),
nau G mo ropusonrasu (curHan 69).

O6a meautens, cosmaomue curHaJ R u G, KOJKHBL

obecrreunBats ympaBienue ¢ason. i BEpTUKATDL-

HBIX CHUTHAJIOB B HayuasJe Ka)KIOW CTPOKU U KasKIOTO
[0JIsl, [IJIA TOPHM20HTAJIBHBIX CUTHAJOB B Haudaje
KaXJOro moJaA. Jrta $pasupoBKa 06ECIeuuBaeTCS HM-
OyJabcOM Vp IUIA TOPU30HTAJBHBIX II0JIOC M CMECH
umnyascoB Vp + Hp (curmaa 41) nis BepTuKaJb-
HBIX I10JI0C. BBIGOp 3TUX MMIIYJBLCOB 06eCIIeduBaeTCs
BerHTHIAME G2 u G3.

Has Toro, uTo6bl B 06/1aCTH [IEPEXOLOB TOPU3OHTAL-
HBIX IIBETHBIX II0JIOC He GBLIO HEMXENIATEJbHBIX KOJIE-
6aHUIl [IpU HECOBEPLIEHHQ YCTAHOBJEGHHOH CXOMIHU-
MOCTM IIBETHOTO TEJEBM3UOHHOTO IPUEMHHUKA, OT-
IEeNbHbIE TOPU3OHTAJBHEIE IIOJIOCH OTAEJEHBI
OT Ipyra HMITyJbCOM NJUTEJIBHOCTBIO B ONHY CTPO-
Ky B KaXIOM IOJe. DTOT HUMIYJbC OCYIIECTBJISET
rauleHue BO BpeMs Iay3. JTOT YIPaBJSIOWIUN UM-
NyJbC TOPURCHTANBHBIX Iosroc (curHan 70) Beipa-
GaTeIBaeTCA  YIPABIAEMBIM MYyJbTUBUGDATOPOM <
nByMa ycroiuuseMu coctosnuamu (1/2 G7), xoro-
PBIA 3amycKaeTcsa IDU(PePEeHIMPOBAHHBIM IEPENHUM
dporrom (curnan 66) curmana 434 T'm u BHIKJIIO-
4aeTCsA CTPOYHBIM TacAIIUM MMIYJIbcOM, Brixommoit
CHTHAJI CKJIAJbIBAETCA CO CTPOYHBIMU TACAITAMU HM-
nyabcamMu u deped BeHTHJb G10 momaercs B xa-
UeCTBE KJIOYEBOTO MMIIYJbCa TOPU30HTAJBHEIX IIO-

ApyT.

bars and also to a divider 2:1 (half of G7), from
the output of which is drawn the horizontal B
signal. Also this divider is phased by the signal
Vp. The resulting horizontal B signal passes on to
gate G3 via a switching gate G5. At the output of
G3, the B signal is either horizontal or vertical,
depending on the depressed push-button of the se-
lector set.

~ The B signal is led further to another divider 2 :1

(half of G4), the output of which supplies the
vertical R signal (waveform 61) or the horizontal

"R signal (waveform 68). The signal R is applied

to a further divider 2:1 (half of G4), on the out-
put of which is the vertical G signal (waveform
62) or the horizontal one (waveform 69).

The two dividers which produce the R and G sig-
nals respectively must operate with controlled
phases. Phasing is accoplished (for the vertical
waveforms at the beginning of each line and each
frame; for the horizontal waveforms, at the be-
ginning of each frame) by utilizing the pulse Vp
for the horizontal bars and the combined Vp -+ Hp
(waveform 41) pulses for the vertical bars. The
selection of these pulses 1s carried out by the
gates G2 and G3. A

In order to prevent undesirable fluctuation of the
transition between the horizontal colour bars
when the convergence of the colour TV receiver
is adjusted incorrectly, the individual horizontal
bars are mutually separated by blanking pulses
of 1 scanning line duration in each frame. This
keying pulse of the horizontal bars (waveform
70) is obtained from a controlled bistable multi-
vibrator (half of G7) which is triggered by the
differentiated rising edge (waveform 66) of the
434 Hz signal and closed by the line blanking
pulse. The resulting signal is combined with the
line blanking pulses and applied, via switching
gate G10, to act as keying pulse of the horizontal
pulses (waveform 71), to the separating and key-
ing gates R, G, B (G10, G11). To the same gates
are applied also the basic R, G, B signals - horizon-



jsou pak k dispozici tyto signaly v obou polaritdch
a vodorovné jsou navic sloufeny s kliCovacim im-
pulsem vodorovnych impulsi (pribéhy 72, 73, 74).

V nésledujicich odporovych maticich R5 aZ R16
jsou z RGB signalt v obou polaritdch vytvofeny
rozdilové signaly R-Y a B-Y a jasové gradacni
signdly Y a Y’.

V matici R5 aZ R7 se ziskava signal B-Y (pri-
b&hy 75 a 79), v matici R8 aZ R10 signal R-Y (pra-
b&hy 76 a 80), v matici R11 aZ R13 signal Y pro ba-
revné pruhy (pribs&hy 77 a 81) a v matici R14 aZ

R16 linearni gradadni signal Y’ (priib&h 78). Vse-

chny signaly jsou k dalSimu zpracovani vedeny
pfes oddélovaci emitorové sledovaCe E1 aZ E4.
R-Y a B-Y jé vedeno na desky 5 a 7, Y’ je pfes
tladitka obrazci veden na desku 2 na siucoval
Juminanéniho signélu, signdl Y je veden na zpoZ-
dovaci linku na desce 12 pfes potenciometr Ri,
kterym se pFizpisobuje matice k impedanci zpoz-
dovaci linky.

Signal stfedu svisle je ziskan v hradlech G8, G2 a
G9. Signal je sloZen z diléich signédld S1 svisle
(prttb&h 46) a S2 svisle (prib&h 47), ziskanych
kombinaci signdl@ R, G, B (svislych} v obou pola-
ritach. Po inverzi a slouCeni se signdlem svislych
pruhéi a 312,5 kHz v obou polaritdch vznikaji kli-
Cované signaly S1 svisle klitované (pribéh 52) a
S2 svisle kligované (pritbgh 53). Soucinem téchto
signaltt vznikne signdal stfedu svisle (pribéh 483,
ktery je veden do slutovace signélu stfedu na des-
ce 2.

noc (curHaa 71) na GyddepHble U KIOueBblE BEHTHU-
agu R, G, B (G10, G11). Ha Bxomel sTUX BEHTHU-
Jeil Tak)Xe IIOJAOTCA OCHOBHbie curHausl R, G, B
TOpU20HTAJBHO WJM BepTHKaabHO. Ha ux BRIXOmAX
IIOTOM HMEIOTCS 3TU WMIIYJbChl 0OEMX IIOJIAPHOCTEN
M CHUTHAJbl TOPU3OHTAJBHBIX II0OJIOC, KPOME TOTO,
CJIOMEHBI € KJIIOMEBBIM WMMIIYJbCOM TOPH30HTAJBHBIX
umnyascoB (curnasusr 72, 73, 74).

B mocnenyommux omuueckux Mocrax R5—R16 na
OCHOBAHHK CHTHAJIOB 00X MOJIAPHOCTEH CO3JAIOT-
¢ pasHocTHbIe curHaJsl R—Y u B—Y u curuains
rpaganuu sproctu Y u Y.

B marpume R5—R7 BripaaTeiBaerca curgan B—Y
(curmans 75 u 79), B marpune R8—R10 — cur-
man R—Y (curnaaer 76 n 80), B marpuue R11—
—R13 curman Y mjas uBeTHBIX Imojoc (CHUrHaJbI 77
u 81) u B Marpune R14—R16 nuneliHbBIA CUTHAT
rpaganuu Y’ (curnaa 78). Bee curHasml 0o nasb-
Heliuteit o6paborku mozaoTca depes 6yddepHbe sMUT-
Tepusre mosToputenu El1--E4, curmamsr R—Y u
B—YVY mnogpatorca Ha muatel 5 u 7, Y uepes KHOIKK
HCIIBITATENbHEIX CUTHAJIOB IIOINAaeTcA Ha TLIATy 2
Ha 6JIOK CJIOXKEHWS CUTHajla SPKOCTH, CUTHAJ Y IO-
Naercs Ha JUHUIO 3alepKKH Ha miaTe 12 depes mo-
TernuoMerp R1, ¢ mOMOIbI0 KOTOPOTO OCYIECTBJA-
€TCS COTJIACOBaHME MATPUIIBI C COIPOTHUBJIEHUEM JIU-

HHHU BalePXKKHU.

CurHasn IeHTpa TO BEpPTHKAJ{ IIOJNy4aeTcsi B BeH-
taaax G8, G2 u G9. Curmaa COCTOUT U3 TpPeX 4acT-
HBIX cuTHaJd0B S1 mo Bepruxaau (curHan 46) m S2
mo Beprukaau (curHan 47), monydaeMerx KomOu-
marueit curmanos R, G, B (mo Bepruxanu) ofemx
noasaprocreit. Ilocse uHBEPTUPOBAHUA M CHAOKEHH
C CWTHAJOM BEPTUKAJbHBIX IIOJOC M CUTHAJIOM

- 312,5 x['n ofeux mossipHOCTEH CO3ITAIOTCA YIPABIIA-

jomue curHagsl S1 To BepTHKadm Kiod. (CHTHAL
52) u S2 sepruxaipHo ximod. (curHan 53). Ilyrem
[IpOM3BENEHUsI OTUX CUTHAJTOB CO3NAETCA CUTHAT
meHTpa Hecyuwed (curHasa 48) 1o BepTUKaJH, KO-
TODBIY TIORAETCS Ha BXOJ CJIOKEHHUsA CUTHAla LI€HTPa
Ha IIaTe 2,

tal or vertical, as appropriate. These signals can
be drawn from the outputs of the gates at either
polarity; in addition, the horizontal signals are
also combined with the keying pulse of the hori-
zontal pulses (waveforms 72, 73, 74).

The diiference signals R-Y and B-Y are produc-
ed from the R, G, B signals of both polarities in
the resistance matrices R5 to R16 where also the -
luminance gradation signals Y and Y’ are produc-
ed.

In the matrix R5 to R7, the B-Y signal (wave-
forms 75 and 7¢) is produced; in the matrix R3
to R10, the R-Y signal (waveforms 76 and 80);
in the matrix R11 to R13, the Y signal for "the
colour bars (waveforms 77 and 81) and in the
matrix R14 to R16, the linear gradation signal Y’
(waveform 78). All signals pass on for further
processing via separating emitter followers E1 to
E4, as follows: R-Y and B-Y pass on to boards
5 and 7;

Yy’ is fed, via the push-butions for pattern selec-
tion, to board 2 to the combinator of the luminan-
ce signal; the signal Y passes on to a delay line
on board 12 via potentiometer R1 which matches
{he matrix to the impedance of the delay line.

The centre marker in the vertical direction is
produced in gates G8, G2 and G3. The signal is a
combination of the vertical S1 signal (waveform
46) and the vertical S2 signal (waveform 47)
which are obtained by combining the vertical R,
G, B signals of both polarities. After inversion and
combination with the signal of the vertical bars
and that of 312.5 kHz frequency at both polari-
iies, the following keying signals are produced:
S1 key vertical (waveform 52) and S2 Kkey verti-
cal (waveform 53). The product of these signals
is the marker of the vertical centre of the picture
(waveform 48) which is applied to the combina-
tor of the picture centre on board 2.
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Napajeci napéti —6V a +5V je v privodech fil-
trovano kondenzéatory, piip. tlumivkami.

€.5. Deska 4 — 1AF 00857 — oscilatory

Deska 4 nese krystalové oscilatory chrominang-
nich signéltt SECAM pro bilou a dervenou a gene-
rator svislych linek pFepinangch.

Generator svislych. linek pfepinanych je tvolen
oscildtorem, osazenym tranzistorem E3. Kmitodet
je pfepindn pomoci p¥epinade S7 (na schématu 17),
ktery prepina paralelné k indukénosti zapojené
kapacity C1 aZ C9 (na schématu 17).

Cscilator je na zadatku kaZdého Fadku zabloko-
van impulsem Hp, takZe oscilator nakmitne vZdy
se stejnou fazi a vyivofi se tak na obrazovce sta-
bilni svislé linky. Impuls Hp je do oscilatoru p¥i-
veden pfes emitorovy sledovad E1 a diodu E2. Vy-
stupni signéal oscilatoru (praib&h 43) je pak déale

veden pres zesilovatd E4 do slutovade obrazcli na

desce 2.

Krystalové oscilatory klidovych kmito&td X1 a X2
(chrominanénich signalii bilé) i krystalové osci-
latory chrominanénich signdli. cervené X3, X4
jsou zapojeny shodns. Krystaly, kmitajici v sério-
v€ rezonanci, jsou zapojeny v obvodech hradel (G5
pro bilou a G7 pro ¢Cervenou) a vytvareji ply-
nuly signal (prib&h 126). Kmito&ty pro signéal bilé
jsou 4,250 MHz a 4,40625 MHz a pro signdl Cervené
4,12625 MHz a 4,172 MHz (SECAM).

V nasledujicich ¢ty¥ech hradlech (G6) jsou sig-
naly krystalovych oscilatori kliCovany signalem
2H o poloviénim Fadkovém kmitodtu. Signaly rad-
kG D’y jsou vykliCovany impulsy 2H (pribgh 127),
signaly fadkd D’y impulsy 2H s opa&nou polaritou
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Hanpsxenns nutanus —6 B u +5 B $unstpyior-
¢ B B IIRMAX MATAHUA KOHIEHCATOPAMM WK IpOCCe-
JISIMH.

8.5. Ilnata 4 — 1AF 008 57 — ABrorenepaTopst

Ilnata 4 comepxut xBapiessie aBTOTE€HEepaTOPhl CUT-
Hanos userHocry CEKAM mis 6esoro u xpachoro
Y TEHEpaTOp BePTUKAJNLHEIX JHHUY MEepPeKIIOIaeMbIX,

[enepatop seprukaibHbIX JHHMH HepeKiTOUaEMBIX
06pazoBaH aBTOTEHepaTOpPOM, COGPAHHEIM Ha TpaH-
suctope E3. Uacrora nepekmiowaercs ¢ moMomsio
nepexmodatens S7 (ma cxeme 17), xoTopsrit Tepe-
KJII0YAEeT NOAKJIIOYEHHbIE MapaslIebHO K MHIYKTUB-
Hoctu emkocTu C1—C9 (ma cxeme 17).

ABTOTeHEpPATOp B Havale Ka)Ioil CTpOKHK 3a6JIOKH-
poBaH uMmnysabcom Hp, B pesyabraTe uero asToreme-
paTopHble KoJebaHHA BCeria HAUMHAIOTCA C ONMHA-
KOBOW $a30it M TakUM 06pasoM Ha 9KpaHe IMOABJA-
IOTCS1 yCTOWYMBEIE BEpPTUKAJTbHbIE JUHUU. UMmyise
Hp na Bxon asroremepatopa momaercs yepes sMHUT-
TepHBI 1mosTOopuTens El w nwom E2. Brrxommoii
CHUTHAJ aBToreHepatopa (curHan 43) nasee moma-
ercs uepes ycuautenb E4 Ha Bxom cxeMel cioe-
HUA CUTHAJOB M306pakeHus Ha miate 2.

Ksapueseie remepatoper wacror mokos X1 u X2
(curHanIoB UBeTHOCTH 6es0T0) 1 KBapIeBble aBTO-
PEHEPAaTOphl CUTHAJOB ILBETHOCTM KpacHoro X3, X4
HMEIOT OZKHAKOBYW cxeMy. Ksapus, paGoraiomue
B PEXUME IIOCHENOBATEJBHOIO DE30HAHCA, BKJIOUE-
HBl B uenu BeHtuiaei (G5 mus 6emoro u G7 mas
KPACHOTO) M CO3NAOT HETPepPhIBHBIA CHTHAM (CHI-
Han 126). YacToTsl nas curHana 6emoro cocTaBisi-
o1 4,250 MI'u u 4,40625 MTI'1 u mis curHana Kpac-
Horo — 4,12625 Ml u 4,172 MIn (CEKAM).

B Hmxecrenyomux wersipex BemTmIAX (G6) ume-
IOTCA CHUTHAJIBl KBADLEBBIX ABTOTEHEPATOPOB, KOTO-
peie Grokupyiores currasamu 2H ¢ wacroroit mo-
BTOpCHUA, DAaBHOW wacToTe CTPoK. CHIHAJEI CTPOK
D’y 6moxupyiores umnynscamu 2H (curman 127),

The powering voltages of —6 V and —+5 V are
filtered by capacitors and chokes inserted in the
supply leads. '

8.5. Printed circuit board 4 — 1AF 008-57 —
Oscillators

On board 4 are mounted the crystal oscillators of
the chrominance signals (SECAM), white and red,
and the generator of the selectable vertical lines.
The generator of the selectable vertical lines is
an oscillator which employs transistor E3. The fre-
quency can be altered by means of selector S7
(see diagram 17) which switches the capacitors
C1 to C9 connected in parallel to an inductance.

-At the beginning of each line, the oscillator is

blocked by a pulse Hp, therefore the oscillator
starts always with the same phase and thus pro-
duces stable vertical lines on the screen of the
picture tube. The pulse Hp is applied tc the oscilla-
tor via emitter follower E1 and diode E2. The out-
put signal of the oscillator (waveform 43). is led
to the pattern combinator on board 2 via the
amplifier E4. :

The crystal oscillators of the quiescent frequen-
cies X1 and X2 (chrominance signals white), as
well as the crystal oscillators of the chrominancsa
signals red, X3, X4, are of identical design. The
crystals oscillate at series resonance and are con-
nected into the circuits of gates (G5 for white
and G7 for red); they produce continuous signals
(waveform 126). The frequencies for white are
4.250 MHz and 4.40625 MHz, and the frequencies
for red signal are 4.12625 MHz and 4.172 MHz
(SECAM).

The signals of the crystal oscillators are keyed in
four gates (G6) by the signal 2H of half of the
line frequency. The line signals D’y are produced by
keying with the pulses 2H (waveform 127); the
signals of the D’y lines by the pulses 2H of oppo-




=

[pribé&h 128). Na vystupech bilé a ervené se pak
objevi signal, jehoZ kmitodet se po Fadcich méni
‘pribéh 129). Oba signéaly se vedou dale do hradei
chrominanéniho signilu na desce 6.

8.6. Deska 5 — 1AF 008 56 — SECAM - modulaéni
signil

Na desce 5 jsou umist&ny obvody, vytvatejici iden-
tifika¢ni impulsy a sloZeny, komutovany a omezeny
modulacni signal SECAM s video preemféazi. Dale
1¢ na desce umistén obvod regulace stfedniho kmi-

ioftu a zdroj obrazového blokovaciho impulsu a’

klicovaciho impulsu klidovych kmito&td.

ldentifikaéni impulsy museji byt obsaZeny v ob-
razovém zatemiiovacim impulsu v 7. aZ 15. a v 320.
az 328. Fadku, vidy, v deviti Fadcich v kazdém ptl-
obrazu. Jsou vytvofeny v ndsledujicich obvodech.

Generator pomocného - klitovaciho impulsu identi-
fikaCnich impulsd vymezuje hrubé oblast identifi-
kaCnich impulst. Je to bistabilni Fizeny klopny
cbvod (1/2 G1) spou$tény derivovancu zavérnou
branou 7,5 ¥adkového impulsu (pribsh 106) a za-
virany pétifFadkovym impulsem. Vystupni pomocny
klicovaci impuls identifikadnich impulsii (priib&h
113) je veden v obou polaritdich do dvou hradel
{G2), kde klituje signal 3H, pFivadsny rovn&Z
v obou polaritdch. Na vystupu jednohc hradla se
objevi spou$t&ci impulsy (prfib&h 114) a na vy-
stupu druhého hradla zav&rné impulsy (priib&h
115}, které Fidi dalsi bistabilni multivibrator (1/2
G1). Vystupnim signdlem tohoto klopného obvodu
je KkliCovaci impuls identifikadnich impulst (prii-
b&h 117), ktery jednak Fidi generatory obrazového

curHanel crpok D’y — umnyascamu 2H ¢ o6parroit
mossspHocTeio (curHan 128). Ha Beixomax 6Gesoro u
KpDaCHOTO IIOTOM IOABJAETCS CUTHAJ, YaCTOTa KOTO-
poro usMeHserca mo crpoxkaM (curman 129). O6a
CHTHaJla JaJjee IOCTYNAalT Ha BEHTUJAb CHUTHAJIA
LIBETHOCTH Ha Tiiate 6.

8.6. Ilmata 5 — 1AF 008 56 — CEKAM
- MoayasauuoHHsIi cHTHAI

Ha nuare 5 pacmosnosxens: cxemsl, cosnamomue ompe-
IeNfio e UMIYJBbChl M IIOJHBIE, KOMMYTHDPOBAaH-
HbIi U OrPaHMYEHHBIH MONYJNANUOHHBIE CHTHAT
CEKAM c¢ mpenbickaskeHHeM BHIEO, IaJee 21ech
UMEETCsI LUEeNb PEeryJMPOBKM LEHTPAJbHOI WaCTOTHL
M HCTOYHUK GJIOKMPOBOUHOLO HMILyJbCa KAZpOB U
KJIIOYEBOTO MMILYJIBCA YACTOT IOKOA.

Onpenensionie UMIyIbCHI IOMKHBI COLEPHKATHCS
B KaJlpOBOM TacAmleM uMmyJsce B 7—15 u B 320 —
—328 crpokax, Bcerza B NEBATH CTPOKaX KaXkKLOTO
mosis. OHM BBIPAaGATHIBAIOTCS B CIENYIOM[UX CXEMAx.

I'enepatop BcroMoraTesBHOTO KJIIOUEBOTO MMITyJIbCa
ONpENeNAIUX UMIYyJIbCOB Ipybo ompenmenser o6-
JIACTh ONPSHENAINIAX HMIYJIbCOB, JTO ympaBise-
MBIil TPUTTEP C IBYMs YCTOHRUUBEIMU COCTOSHUSMH
(1/2 G1), xoropmiit samyckaercs nuddepenupo-
BaHHBIM 3aIHUM QPOHTOM 7,5-CTPOYHEIM CHTHAJIOM
(cursan 106) u BBHIKIIOYAT UMIYJbCOM AIHTENb-
HOCTBIO 5 cTpoK. BEIXOmHOM BCOMOTaTeNbHBIH KO-
4eBOU UMILyJIbC ONpeesAIONINX UMIYIbCoB (CHTHAJ
113) B ommoil m ApPYTO#l MOJAPHOCTSX NOZAETCH B
nBa BeHTHAA G2, rIe OH OCYLIECTBJSET GIOKUPOBKY
curHana 3H, nmomsomumoro takke B ofeumx moBepx-
Hocrsix. Ha Brixome oxmmoro Bemtusia mosBossorcs
UMIyabchl 3anmycka (curHan 114) u Ha BBIXOZE
BTOPOTO MMILyJlbCa — BHIKIOYAOMAE HMITYJIECHI
(curman 115), xoropkle ympasasiorT mocaenyomuM
MyJbTUBUGDPATOPOM € IBYMsS YCTOHUMBBIMU COCTOS-
uuamu (1/2 G1). BoixomHbIM CHTHAIOM 3TOTO TpUr-
repa ABJIAETCA KIIYEBOM HMILYJIbC OINPENENAIONINX
curHanos (curnan 117), KoTopwit ympasiser reme-

e

site polarity (waveform 128). On the white and
red outputs appears a signal, the frequency of
which alters from line to line (waveform 129).
The two produced signals are fed to the gates of
the chrominance signal on board 6.

8.6. Printed circuit board 5 — 1AF 008 56 —
SECAM - Modulating signal

On board 5 are the printed circuits which produce
the identification pulses, the composite, commuted
and limited SECAM modulating signals and the
video preemphasis, as well as the circuit for re-
gulating the medium frequency, and the sources
of the frame blocking pulses and the keying pulse
of the quiescent frequencies.

The identification pulses must be contained in the
frame blanking signal in the 7th to 15th lines
and in the 320th to 328th lines (always in 9 lines)
of each frame. They are formed jn the following
circuits.

The generator of the auxiliary keying pulse of the
identification pulses roughly determines the area
of the identification pulses; it is a controlled bi-
stable flip-flop cirucit (half of G1) triggered by
the differentiated trailing edge of the 7.5-line pulse
(waveform 106) and closed by the 5-line pulse.
The output auxiliary keying pulse of the identifi-
cation pulses (waveform 113) is fed at both pola-
rities into 2 gates G2 for keying the signal 3H
which is also applied at both polarities. Conse-
quently, the output of one gate supplies trigger pul-
ses (waveform 114), the output of the other sup-
plies blocking pulses (waveform 115) which con-
trol a further bistable multivibrator (half of G1).
The ouput signal of this flip-flop circuit is the
train of keying pulses of the identification pulses
(waveform 117} which controls the generators of
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blokovaciho impulsu a klicovaciho impulsu klido-
vych kmito&tl a jednak kli€uje v hradle G2 Fadko-
vé zatemilovaci impulsy. Vykli€ovana skupina Fad-
kovych zatemiiovacich impulsii pfedstavuje spou$-
téci impulsy identifikacnich impulsti (prabéh 118},
které jsou v obvodech tranzistord E1 a E2 pfemé-
nény na pilovity pribéh a na vystupu emitorového
sledovate” E3 jsou odebirdny identifika¢ni impul-
sy (priib&h 119), které jsou vedeny do sluccvach
s R-YasB-Y.

Obrazovy blokovaci impuls (priibéh 90), ktery blo-
kuje chrominan¢ni signdl SECAM b&hem obrazové-
ho synchronizatniho impulsu, je generovdn opét
v bistabilnim klopném obvodu (1/2 G3), spousté-
ném impulsem Vp a zaviraném kliCovacim impul-
sem identifikaénich impulst. Vystupni signai je
veden na desku 6 do slucovace blokovaci smési.

Dal¥i bistabilni klopny obvod (1/2 G3) vyrabi klico-
vaci impuls klidovych kmito&td (prabéh 130), kte-
ry v klopnych obvodech na desce 6 klicuje vzorky
chrominanénich signald pro automatické Fizeni
stfedniho kmitoc¢tu signdlu SECAM.

Klopny obvod je spoustén zavérnou hranou obrazo-
vého zatemiiovaciho impulsu a zavirdn zavérnou
hranou klitovaciho impulsu identifika¢nich impul-
sii a vymezuje tak usek mezi identifikaCnimi im-
pulsy a koncem obrazového zatemiiovaciho impul-
su.

V daldich obvodech dochézi ke slouceni signdld
R-Y a B-Y s identifikaénimi impulsy. Signalu
R-Y je v invertoru E7 -obracena polarita a je v od-
porovém slutovaci R29, R30, R31 seCten s identifi-
kaénimi impulsy. Nasledujici. zesilova¢ E8 ma
v emitoru zapojen korek&ni obvod video preemfd-
ze. Signél (priibéh 120) je veden ddle na komutd-
tor.
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patopaMu 6JIOKMPOBOYHOLO MMITyJIbCa KAaIpPOB U KJIO-
YEeBOTO WMIIyJIbCa YaCTOT IIOKOS, a TaKyKe OCYIIecT-
BJseT GJIOKHPOBKY TaCAIIUX MMIIYyJbCOB B BEHTUJIE
G2. Brigenennas Tpymnma CTPOYHBIX TacAmIMX MM-
nysabcos (curman 118), xotopsle B nemsx, cobpaH-
HeIX Ha TpaHauctopax El u E2, mpeof6pasoBaHer B
nuiaocOpasHelil CUTHAJL X Ha BEIXONE 3MUTTEP-
Horo mnosropurens E3 cHuMaloTca omIpenesAomue
umnyJaeschl (curHana 119), xoropele momaTCAa Ha
CXeMBI CJIOKEHHUS NI CIoKeHHZ ¢ R—Y u B—Y.

BJIOKMPOBOUHEI MMITyJIbC YACTOTHL KaApoB (cUTHAT
90), xoTopwit 6aokupyer curHax userHocTn CE-
KAM Bo BpeMs IpOXO)KACHHS KaJIpOBOTO CUHXPO-
HU2UPYIOLUIET0 MMIIyJbca, BhIpabaTBIBACTCA TaKXKe
B TpUITepe C OBYyMs YCTOMUMBBIMH COCTOSHUSAMU
(1/2 G3), samyckaeMoM mMIyJIbCOM VD # 3amupae-
MBIM KJIOUEBHIM KMIIYyJIbCOM OIpPENeNAINIUX UM-
TyNbCOB. BHIXOXHON CHTHAJ IOZAeTdA Ha TIaTy S
IJIS CJIOKEHUSA CO CMECHIO GJIOKHPYIOUIUX UMITYJb-
COB. .

Caenywomuil TPUITEP C IBYyMSA yCTOMUUBBIMU COCTO-
aauamu 1/2 G3 BeIpabaThiBaeT KJIIOUEBOH MMITYJIbC
gacror nokos (curHax 130), KOTOpEIX B TpUTTEpax
Ha ILIaTe 6 OCyIIeCTBJsAeT MaHUIyJAuio o6pasios
CUTHAJIOB LBETHOCTH HJIA aBTOMATHUYECKOTO yIIpaBJle-
uus cpennett uacrtorod curxagsa CEKAM. Tpurrep
3amyckaeTcs 2aJHUM (QPOHTOM KaIpPOBOTO TACHIIEro
UMIyJbCa ¥ 3anupaercs 3agHUM (POHTOM KIOYe-
BOTO MMIIyJbCA ONpPENENAONINX MMIYyJbCOB U Ta-
KM 06pa3oM BhIEEIAET yUaCTOK MEXIy OIpenessi-
OUIMMKA UMIYJbCAMM X KOHIIOM KaIpOBOTO Tracs-
IIero UMITYJIbCa.

B mocaenyomux cxeMax OCYLIECTBJACTCA CJIOMKEHHE
curHamoB R—Y u B—Y c onpemensmomumu uM-
nyabcamu. B cayuae curmama R—Y B umHBeprOpe
E7 wuaMeHsercs HOJSAPHOCTb ¥ B OMHUYECKOM cxeMe
croxernus R29, R30, R31 ou ckianeiBaeTcs ¢ ompe-
IeJAIUMY  UMIyJbcaMu. Ilociaenyloomuit ycuau-
Tenp E8 mMeer KOpPpEKTHUPYIOUIYIO ILIETIOUKY B LIENH
SMUTTEpa [JI OCYLIEeCTBICHUA MNPENBICKAKEHUS BU-
neocurnasa. Curnaus (curzan 120) momaercsa masee
Ha KOMMYTaTOop.

the frame blocking pulse and of the keying pulse
cf the quiescent frequencies, and also in gate G2
keys the line blanking pulses. The produced group
of line blanking puises operates as trigger pulses
of the identification pulses (waveform 118) which
are transformed into a sawtocth waveform in the
circuits of transistors E1, E2. From the output of
emitter follower E3 are obtained the resulting
identification pulses (waveform 119) which are
fed into combinators for combining with the R-Y
and B-Y signals. . '

Also the frame blocking pulse (waveform 90)
which blocks the SECAM chrominance signal dur-
ing the frame synchronizing pulse, is generated

in a bistable flip-flop circuit (half of G3) which

is triggered by the pulse Vp and closed by the

* keying pulse of the identification pulses. The out-

put signal is passed on to the combinator of the
blocking signal on board 6.

Another bistable flip-flop circuit (half of G3) pro-
duces the keying pulse of the quiescent frequen-
cies (waveform 130) which serves in flip-flop cir-
cuits on board 6 for keying the samples of the
chrominance signals for automatically controlling
the medium frequency of the SECAM signal. The
flip-flop circuit is triggered by the trailing edge
of the frame blanking pulse and closed by the
irailing edge of the keying pulse of the identifi-
cation pulses, thus determining the section betwe-
en the identification pulses and the end of the
frame blanking pulse.

In further circuits, the R-Y and B-Y signals are
combined with the identification pulses. Inverter
E7 reverses the polarity of the R -Y signal which
is then added in combinator R29, R30, R31 to the
identification pulses. The subsequent amplifier E8
has connected to its emitter a correction circuit
for video preemphasis. The signal preduced (wa-
veform 120) is passed on to a commutator.
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Signdl B-Y je seften s identifikaénimi impulsy
v odporovém slucova¢i R37, R38, R39 a signal je
zesilen a invertovan v tranzistoru ES, na jehoZ
vystupu je mozno Fidit amplitudu signalu poten-
ciometrem R44. Néasieduje opét zesilovad E10 s ko-
rekci videc preemfdze v emitorovém obvodu. Vy-
stup je rovnéZ spojen s komutatorem (prib&h 121).

Komutator, tvoreny tranzistory El11l a E12, ma za
Gkol propoustét stfidavé v Fadkovém sledu jeden
nebo druhy prichazejici signdl. Oba tranzistory
maji kolektory propojeny s kolektory prislusnych
koncovych stupiit R-Y a B-Y a na baze tranzis-
tord komutdtoru jsou pfivedeny obdélniky s polo-
vitnim Fddkovym kmitoétem 2H v opaénych pola-
ritdch. Stfidavé je tak v Fadkovém sledu otviran
na dobu jednoho Fadku jeden nebo druhy tran-
zistor a na spolefném emitorovém odporu se tak
cbjevi komutovany medulaéni signdl (priibsh 122).
Potenciomeirem RS53 se nastavuje stejnosmérna
slozka jednotlivych- sloZek modulacniho signaln
{jejich nulova uroveil) — (prab&h 123). Potencio-
metrem R55 se nastavuje celkova troveil sloZek
modulac¢niho signalu.

Nasleduje zesilova¢ E13 a za nim je zafazen dvou-’

_stupfiovy omezova¢ E14 a E15, omezujici maximéal-
ni droveri identifikacnich impulsit a pFekmitil
modula¢niho signalu. ,

Omezeni na obou stranach se nestavuje potencio-
metry R67 a R68. Vystupni omezeny modulaéni
signal SECAM (priib&h 124) je pak veden pfes
obvod automatické regulace E4 a E5 a pies vy-
stupni emitorovy sledovad E6 do frekvenén& mo-
dulovaného oscilatoru chrominanéniho signélu na
desce 6.

Regulacni. napéti je z opera¢niho. zesilovade na

Curnan B—Y ckianbiBaeTcs ¢ ONpenesONMMA M-
yJibCaMM B P20CTATHOH cxeMe cioskeHust R37, R38,
R39 u curHam ycuAMBAETCA M WMHBEPTUDYETCH B
TpaHsucTope E9, Ha BBIXOZE KOTOPOTO MOXHO YIIpa-
BISITH aMILTUTYNO{ CHUTHANA TOTeHIIHOMeTpoM R44.
Hanee nmeercs onsts ycunureas E10 ¢ xoppexmueit
IPENBICKAKEHUA BUIEOCUIHANA B LENM SMUTTEPA.
Brixom TakKe COEIMHEH € KOMMYTaTOpOM (CHTHAT
121).

KommyTtaTtop, o6pasosanuniit Tpausucropamu E1l u
E12, npenHasHadeH IJsS NOOYEPENHOTO ITPOTyCKa-
HUs ¢ 4aCTOTOH CTPOK ONHOTO WM APYTOTO IIPHXO-
namero curHaga. Ofa TpaHSMCTOpPAa WMEIOT COeNHU-
HEHHbIE KOJISKTOPHI C COIPOTHUBJIECHUAMY KOHEUHBIX
KackanoB R—Y u B—Y u Ha 6asnl TpaH3UCTOPOB
KOMMyTaTOpa IONAIOTCA NPAMOYTOJbHBIE LMILYJIBCHI,
4acToTa KOTOPLIX paBHA IIOJIOBUHE UYaCTOTHI CTPOK
2H u xortopsle nMewT 06paTHYIO TMOJSAPHOCTH TIO OT-
HOLIEHWI0 Opyr K Apyry. Takum ofpasoM co cTpou-
HOU TIOCJIENOBATEIBHOCTBIO IIOIEPEMEHHO HA BpeMs
ONHO¥ CTPOKM IycKaerca ONMH MJHW LPYyroil TpaH-
2HCTOP ¥ B IIeNH OOIer0 SMUTTEPHOTO COTPOTHUBJIE-
HUs TIOABJAETCA KOMMYTHPOBAHHBIA MOLYJIAIIMOH-
Hefd curHax (curHaa 122). Ilorenuumomerpom R53
YCTaHAaBJIUBACTCA IOCTOAHHAS COCTABJAAIONIAS OT-
IOEJNbHBIX COCTABJAIOIINX MOLYJIALIMOHHOTO CUTHAJA
(ux mymnesoit ypossub) —-- (curman 123). IToren-
uuomerpoM R55 ycranaBiauBaercs obuiuii yposeHb
COCTaBJIAIOUIMX MOLYJIAIIMOHHOTO CHUTHAJA.

Hanee cnenyer ycumnurear E13 u 3a mum ycramo-
BJIEH HBYXKaCKalZHBIH orpaHuuutens E15 u E14,
KOTOPBI OTPAHMYMBACT MaKCUMAJbHEIM ypOBEHb
OIIPENENAONINX UMIIYJIbCOB, a TaKXKe BBIOPOCOB MO-
LyJAIIUOHHOTO curHajda. OrpaHUYeHHE IBYXCTOPOH-
Hee U yCTaHaBJIMBAETCA INOTeHUHOMeTpamMu R67 u
R68. BrIXOmHOM OrpaHMYEHHBIH MOLYJMAIMOHHEBI
curdan CEKAM (curnan 124), nasee uepes cxemy
aBroMaTUuecKkoro peryaupoBauus E4 u E5 u uepes
BBIXOJHOU BSMUTTEpPHEIM NOBTOpUTeNb E6 momaercs
B aBTOTE€HEPATOP C YaCTOTOM MOALYJSUWU, BHIPAbaThI-
BaIOHIEH CUTHAJ IIBETHOCTHY M HaXONAIWUCA Ha I[Ja-
Te 6.

Hanpsskenue perynupoBKM OT OIEpalMoHHOTO yCH-

The B -Y signal is added to the identification pul-
ses in resistive combinator R37, R38, R39 and the
produced signal is amplified and inverted by tran-
sistor E9, on the output of which the amplitude
of the signal is controllable with potentiometer
R44. Then follows amplifier E10 withk correction
of the video preemphasis in the emitter circuit.
The output (waveform 121) is applied also to the
commutator formed by the transistors E11, E12.

The purpose of this circuit is to pass alternately,
in line sequence, one or the other arriving signal.
The collectors of these two transistors are inter-
connected with the collectors of the appropriate
final stages R-Y and B-Y respectively; to the
bases of the transistors are applied rectangular
pulses 2H of half the line frequency at opposite
polarity. Thus, one or the other transistor is alter-
nately opened in line sequence for the duration
of one scanning line and con the common emitter
resistor a commuted signal (waveform 122) is pro-
duced. The DC component (zero level) of the in-
dividual sections of the modulating signal (wave-
form 123) is adjustable with potentiometer R53.
Potentiometer R55 serves for setting the overall
level of the components of the modulating signal.

Then follows amplifier E13 and after it a 2-stage
limiter E14, E15 which limits the maximum level
of the identification pulses and overshoots of the
modulating signal. The limits at both sides are
adjustable with potentiometers R67, R68. The limi-
ted modulating output SECAM signal (waveform
124) is fed through the circuit of automatic con-
trol E4, E5 and via output emitter follower E6 to
the FM oscillator of ‘the chrominance. signal on
board 6.

The regulating voltage obtained from the opera-
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desce 6 pfivedeno na bazi tranzistoru E5, ktery
je zapojen paralelné k emitorovému odporu sle-
dovacde E4 a Fidi tak stejnosmérnou troveil modu-
laéniho signalu a tim i stfedni kmoticet chromi-
nan¢niho signélu.

Zakladni pracovni podminky regulacniho zesilo-
vade se nastavuji potenciometry R12 a RI16.

Napéajeci napé&ti jsou v pFivodech filtrovana elek-
trolytickymi kondenzatory.

8.7. Deska 6 — 1AF 84008 — SECAM - vf signal

Na desce 6 je zabudovan oscilator chrominan¢niho
signdlu s kombina¢nimi hradly, obvod vi preem-
faze, pasmova propust a blokovéani a obvody auto-
matické regulace stfedniho kmitoCtu.

Oscilator chrominan¢niho signalu E6 je blokova-
¢i oscilator, ktery je linedrni v celém rozsahu
frekvencéniho zdvihu.

Modulaéni signal je pFiveden z desky 5 na bazi
tranzistoru E6 pfes primarni vinuti civky L1
V sekundarnim (kolektorovém) vinuti je zapojen
potenciometr R16, umoZiiujici dostaveni linearity
zdvihu. Chrominanéni signél je pak veden do hrad-
la G1, které je pfi barevnych pruzich oteviené
trvale, ale pfi bilé a ¢ervené jen b&hem obrazové-
ho zatemiiovaciho impulsu. V hradle G4 se jed-
nak spinaji a kli¢uji chrominanéni signaly krysta-
lovych oscilatort bilé a ervené, jednak kombinuji
s chrominandénim signalem z osciladtoru E6 na vy-
stupni chrominanéni signdl (prib&h 125). Jedna
sekce hradla G1 tvoFi oddé&lovaci stupeil, ktery
umoZiiuje méFeni stfedniho kmito¢tu chrominanc-
niho signdlu (na Spicce 35).
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JUTeNs Ha IlaTe 6 momaercs Ha 6asy TpaH3HMCTOpa
E5, KoTOpeIfl MOIKJIIOUEH NapaJlebHO SMUTTePHO-
My CONpOTUBJEHUI moBropuTens E4 nm taxum obpa-
30M OCYLIECTBJISETCA PETYJUPOBKA IMOCTOSHHOTO

. YPOBHA MOLYJAIMOHHOIO CHTHaJa, a CJEI0BATENb-

HO, ¥ IIEHTPAJbHON YacTOTHI CUTHAJa IIBETHOCTH.
OcHGBHBIE yCJIOBUA pabOTHl PeryJIMPOBOYHOrD YCHU-
JIATENs yCTaHABJIUBAIOTCA HOoTeHIMoMerpamu R12 u
R16.

Hanpsokenuss OUTaHWA B LeNAX OUTAHAA QUIBT-
PYIOTCST BJIEKTPOIUTUYECKMMY KOHAEHCATOPaMHU.

8.7. Ilnata 6 — 1AF 84008 — CEKAM - curuaxn
BU

Ha mnnare 6 yCTAaHOBJIEH aBTOIr€HEpaTOp CHUTHaJa

IUBETHOCTH C KOMGI/IHaL[I/IOHHBIMI/I BEHTUJAMHU, LEIb °

npenbickaxexuit BU, mosocosoit uieTp, cxema 610-
KUPOBKM U I aBTOMAaTHYECKOM pEryJIMPOBKY
CpenHe! 4acCTOTHI.

ABToreHepaTop curHasna userHoctH E6 — 310 6I0-
KHPOBOUHON TeHepaTop, O0OJaalouiui HeluHeHHON
XapaKTepUCTUKOM BO BCEM HHAlla30HE NEBUALNU
YaCTOTHL.

Mony aauoHHbI CHTHAJ [IONAETCSA OT ILIATHL 5 Ha
Gasy Tpamsucropa E6 uepes mepBUUHYO OGMOTKY
katymku L1. Bo Bropuunoit o6morke (kojiexTopa)
BKJoueH moreHuuoMeTp R16, maomuil BO3MOXKHOCTH
yCTaHOBUTL JIMHEHHOCTh NeBHanuu wacTorel. Cur-
HaJl IIBETHOCTH 3aTeM IIONAETCS Ha BXOJI BEHTHUJIA
G1, xorophii Tpu Iepefade IIBETHBIX IOJIOC HEIIpe-
PLIBHO OTKpBIT, HO IIpH Iepenade 6el0To M KpacHO-
TO OTKPBIT TOJBKO B TeueHHE KaIpOBOTO TacsiIlero
ummyabca. B Benrumie G4 ocymecTBJSAETCS BKJIIOUeE-
HUe ¥ yIpaBJeHUe CUIHAJaMM IIBETHOCTH KBaplie-
BEIX aBTOTEHEPATOPOB 0eJIOr0 M KpacHOro, a Takxke
OCyIIECTBJIAETC KOMOMHALMA C CUTHAJIOM LBETHOC-
TH apTOreHeparTopa E6, B pesyJbraTe wero moJyda-
eTCSA BBIXOLHOM CHTHAJ IBeTHocTy (curHaa 125).
Ogpna cexuusa sentuis Gl cosmaer 6yddepHrrit xac-
Kajl, KOTODBIM IaeT BO3MOMKHOCTb U3MEPEHMA Cpel-
Hell 4acTOTHI CUTHaJa nBeTHocTu (B Touxe 35).

tional amplifier on board 6 is applied to the base
of transistor E5 which is connected in parallel to
the emitter resistor of the follower E4 and thus
controls the DC level of the modulating signal and
consequently regulates the medium frequency of
the chrominance signal. The basis working condi-
tions of the regulating amplifier are set by means
of potentiometers R12 and R16.

The powering voltages are filtered by electrolytic
capacitors connected to the supply leads.

8.7. Printed circuit board 6 — 1AF 840 08 —
SECAM - RF signal

On board 6 are the printed circuits of the chromi-
nance signal oscillator with combinator gates, the
circuit of RF preemphasis, band-pass and band-
stop fiiters, and the circuits for automatic medium
frequency regulation.

The chrominance sigal oscillator E6 is a blocking
oscillator which is linear over the whole frequen-
cy deviation range. The modulating signal is
brought in from board 5 and applied to the base
of transistor E6 via the primary of coil L1. To
the secondary (collector) winding is connected
potentiometer R16 which serves for correcting the
linearity of the deviation. The chrominance signal
is applied to gate Gl which is permanently open
during the colour bars, but during white and red
only while the frame blanking pulse is operative.
In gate G4 are switched and keyed the chrominan-
ce signals of the white and red crystal oscillators,
@s well as being combined with the chrominance
signal produced by oscillator E6, in order to form
the final chrominance signal {waveform 125). One
section of gate G1 is a separating stage which
enables the measurement of the medium fregen-
cy of the chrominance signal (on tag 35).




Automatické fizeni stfedniho kmito¢tu chromi-
nancéniho signalu je zajiSténo obvodem, ktery srov-
nava klidové kmito&ty frekventn& medulovaného
oscilatoru s kmito¢ty krystalovych oscilatord sig-
nalu bilé. Srovnani je provedeno v zadnim rame-
nu obrazového zatemiiovaciho impulsu v oblasti
mezi identifikadnimi impulsy a koncem obrazove-
ho zatemiiovaciho impulsu. Tato oblast je urCena
klitovacim impulsem klidovych kmitocth, pfFiva-
dénym z desky 5. Oba srovnavané signdly jsou pti-
vedeny do dglicé 2:1 (G2), které jsou na R vstu-
pech Fizeny Kkli¢ovacim impulsem klidovych kmi-
to¢tii. Oba d&lite tedy propousti a soucasné déli
dvéma prFichazejici chrominancni signaly pou-
ze bdhem klitovaciho impulsu. V déli¢i se z im-
pulsit vytvofi shodné obdélniky o stfidé 1:1 a
se stalou amplitudou, které jsou vhodné k dal-
$imu zpracovani. Vzorky obou signaltt (pribéb
131) jsou pfivedeny na frekven¢ni diskriminétor
E1 aZz E4. P¥i rozdilnych kmitoCtech se na integ-
raénim kondenzéatoru.C5 objevi Spice, Gmérna roz-
dilu kmito&tt. Toto chybové napéti je privedeno
do opera¢niho zesilovate G3 — s velkou integrac-
ni konstantou ve zp&tné vazb& (C9, R12). Zesilené
a integrované stejnosmérné chybové napéti je pak
pFivedeno do regula¢niho zesilovate na desce 5,
kde posouvéd nulovou uroveili modula¢niho signalu
tak, aZ jsou kmitoCty obou vzorkil shodné.

Chrominanéni signal (prib&h 132) pPichazi dale
ptes emitorovy sledova¢ E7 na zesilovat E8, na
jehoZ vystup je pfipojena pasmova propust 2,8 az
5,8 MHz, tvofena civkami L4, L5, L6, L7 a konden-
zatory C19, C20, C21, C23, C25 a C26. V emitoro-
vém obvodu zesilovate E8 je zapojen odladovat
s kmitottem 4,286 MHz, pFedstavovany obvodem
I3, C18, zavadsjici do chrominanéniho signdlu vy-
sokofrekvenéni preemféazi (prtib&h 133).

ABTOMaTHdecKoe yIpaBJeHUe CpefHeil 4acTOTOA CHI-
HaJa IIBETHOCTH ofecrleduBaercs C€XeMou, KoTopas
CPaBHUBAET YAaCTOTHI IOKOS 4aCTOTHO-MOJYJUpPOBaH-
HOTO aBTOTeHepaTopa € YacTOTAMM KBapLEBBIX aBTO-
reHepaTopoB curHasia Oesmoro. CpaBHeHME OCYLIECT-
BasieTci B 00JAcTM 3aLHEr0 ydacTKa KaIpoBOTO Tra-
CSLIEr0 MMITyJbca, a MMEHHO B ofjacTu MeXALy OIl-
pelesAOMMMA  WMITyJIbCAMM ¥ KOHIIOM TaCAIISrd
HMIyJbca KaZpoB. DTa O6JACTh OIpeleaeTsa KO-
4eBBIM MMIIYJBCOM YacTOT IIOKOs, IIONBOJUMBIM OT
maatet 5. O6a cpaBHHMBaeMBIX CHUTHaJIa IIOAAIOTCA
ua Bxox meaureneir 2:1 (G2), xoTopeie II0 BXodaM
R ympaBiAlOTCS KIIOYEBHIM MMIYJbCOM 4YaCTOT IIO-
xos. CaenosarensHo, oba DeqUTeNs IIPOIYCKAIOT CUT-
HaJl ¥ ONHOBPEMEHHO [EJAT Ha JABa €ro 4YacToTy
TOJILKO BO BpEMS IIPOXOXKIEHHS KJIOUEBOTO UMIYJb-
ca. P mesuTene Ha OCHOBAaHMH KMIIyJIbCOB CO3TalOT-
CcAi OXMHAKOBBIE IPSAMOYTOJIBbHBIE CHUTHAJBEL CKBaX-
HocTpio 1:1 u MOCTOAHHON aMIIUTYIOH, KOTODBIE
ABJSIOTCS TIONXONAIMMH IJIs JajibHeiueid obpa-
Gorku. O6pasusr ofoux curxajios (curman 131)
MOJAIOTCA Ha BXOJ 4aCTOTHOTO muckpumuHaTopa E1—
—FE4. Ilpu pasjuuHbIX 9acTOTaX Ha HUHTETPUPYIO-
meM xommeHcaTope C5 mosBigerca MUK, MPOINOPIUO-
HaJIBHBL PABHOCTY 4ACTOT. DTO HANpsyKeHue Owmub-
KU IIOJAaeTcs Ha BXOJA OIEpallMOHHOTO yCUJIUTENA
G3 ¢ 6ospLIOH TOCTOSHHOM BpeMeHM WHTErPUpPOBA-
HUsA B Lenu o6paTHOU CBA3H (C9, R12). ¥YcuaenHoe

- M WHTErPUPOBAHHOE HAIPSIKEHUE OLIII/I6KI/I, ABJIAIO-

mjeecd HaIpsOKEHHEM IIOCTOSHHOTO TOKa, IOJaercs
Ha BXOH peryJUpPOBOYHOTO YCHJUTENs Ha IIaTe 5,
TJie CAYXKAT OJs YCTAHOBKM HYJIEBOTO yDOBHA MOZY-
JISIIMOHHOTO CHTHajJa Tak, 4YTOGBl HacTOThl 060uX
06pa31oB OBLIM ONVUHAKOBBIMH.

Curnan usersHoctu (curHas 132) monmaercs najee
Yepes OMUTTEPHBIA NOBTOpUTESh E7 Ha yCHIUTEND
ES, K BHIXOLy KOTOpOTO IIOOKJIOUEH I0JI3COBOM
dunerp 2,8—5,8 MI'n, ofpasoBaHHBIM KaTyIIKaM{
L4, L5, L6, L7 u wommeucatopamu C19, C20,
C21, C23, C25 u C26. B uenm smMutrepa yCHJIU-
tena E8 ycTaHOBJIEH DPEXEKTOPHBIM KOHTYD, HacTpo-
exnpl Ha vactory 4,286 M1, cocroamuit us aJie-
mentoB L3, C18, KOTOpBI# OCYIIECTBJISET BBICOKO-

Automatic regulation of the medium frequency of
the chrominance signal is ensured by a circuit
which compares the quiescent frequencies of the
FM modulated oscillator with the frequencies of
the crystal oscillators of the white signal. Compa-
rison is carried out in the back branch of the frame
blanking pulse, in the area between the identifi-
cation pulses and the end of the frame blanking
pulse. This area is determined by the keying pulse
of the quiescent frequencies which is obtained
from board 5. Both the compared signals are ap-
plied to 2:1 dividers (G2), the R inputs of which
are controlled by the keying pulse of the quies-
cent frequencies. Therefore, the two dividers pass
and simultaneously halve the arriving chrominan-
ce signals only during the presence of the keying
pulse. In the divider, equal rectangular pulses of
1:1 duty cycle are formed from the applied pul-
ses; the resulting pulses have a constant amplitu-
de and are capable of further processing. Sam-
ples of both signals (waveform 131) are applied
{o frequency discriminator E1 to E4. At different
frequencies, peaks appear across integrating ca-
pacitor C5, depending on the frequency difference.
This error voltage is fed to operational amplifier
G3 which operates with large integrating constant
in the feedback loop (C9, R12).The amplified and"
integrated DC error voltage is applied to a re-
gulating amplifier on board 5, where it shifts the
zero level of the modulating signal until the fre-
guencies of the two samples are identical.

The chrominance signal (waveform 132) reaches
also via emitter follower E7 the input of amplifier
E8. to the output of which is connected a band-
-pass filter of 2.8 to 5.8 MHz range formed by
the coils L4, L5, L6, L7 and the capacitors C19,
C20, C21, C23, C25 and C26. In the emitter circuit
of amplifier E8 is a trap of 4.286 MHz formed by
the circuit L3, C18 which applies RF preemphasis
to the chrominance signal. (waveform 133).
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Chrominancni signdl prochézi dale blokovacim ob-
vodem, tvoFenyn: tranzistorem EY, transformatory
L9 a L10 a diodami E10 a E11. Chrominancni sig-
nél je v tomto obvodu potlacen b&hem Fadkovych
a obrazovych synchronizatnich impulstd. Blokova-
ci signal (pridbéh 92) je vytvecfen v hradle G1 sio-
Zenim Fadkovych a obrazovych blokovacich im-
puls@, prichazejicich z desky 1, resp. 5. .

Vystupni chrominanc¢ni signal SECAM (priibdh
134) je z potenciometru R41, kterym se nastavi
amplituda, veden pies zesilova¢ E12 a emitorovy

sledova¢ E5 na desku 8, kde je slouCen s lumi-

nanénim signalem.

Napéjeci napéti jsou v privodech filtrovdna kon-
denzatory, resp. tlumivkami.
6.8. Deska 7 — 1AF 01933 — PAL

Na dasce 7 je umistén krystalovy oscilator chromi-
nanc¢niho signalu s oddélovacim stupném a fazo-

vacim ¢lenem 90°, generator burstu a Cerveného
‘signaiu, spinae R-Y a B-Y a moduldtory s kon-

covym stupném. Krystal chrominan¢niho signélu
PAL je zapojen v obvodech invertori G1 a jeho
kmitocet je 4,43362 MHz. Signal (prubé&h 126) je
veden pres oddélovaci stupeil E1 a E2 jednak do
modulatoru R-Y a jednak pFes fazovaci ¢len 90°
E3, E4 do modulatoru B-Y. Modulatni signdly
R-Y a B-Y pfichazeji pres spinate E16 a E11,
které signal odpojuji pii volbé obrazct bild, Cer-
venad a faze, na emitorcvé sledovace E12 a E17,
pdkud jsou unapajeny modulatory. Statické vyva-
eni moduléatorit je provedeno pomoci potencio-
metrdt R42 a R46 v bazich emitorovych sledovaci.
Féaze chrominan¢niho signalu modulatoru R-Y je
pfepindna o 180° v fadkovém sledu signalem s po-
lovitnim Fadkovym kmito¢tem 2H, pFfivedenym pfes
invertory G1 a tranzistory E13, E14 na spinaci

tranzistory EI5 a E16. Synchronizatni signél bar-

vy (burst) je tvofen impulsem, vyrabénym v mo-
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YaCTOTHOE TIpeNBICKAKEeHUe CUTHAJNA 1IBETHOCTH (CHUT-
Han 133). CurzaJy UBETHOCTH IIPOXONUT HaJjiee de-
pes 1enb GJIOKUPOBKY, 0OpPa20BaHHYIO TPAH3UCTOPOM
E9, tpancpopmatopamu 1.9 u L10 u mmomamu E10
u E11. Curnan uBeTHocTm B 9TOH CXeMe IIONABJIEH
B MOMEHT MPOX0KAEHUs CTPOUHBIX M KaJPOBBIX CHH-
XPOHU3UPYIOIIUX UMILyJIbCOB. CHUrHAT GJOKHPOBKH
(curnan 92) obpasosan B sentmiae Gl myrem cio-
YKEHHsS CTPOYHBIX M KaIPOBBIX MMIIYJIbCOB GJIOKUPOB-
KM, HOCTyHAMIUX ¢ IwaaTel 1 wmiu 5. Brixommoit
cursax nsetHocty CEKAM (curman 134) c moren-
nuomerpa R41, KOTOpPHIM yCTaHABIMBAETCA aMILIHU-
Tynma, momaercs uepe3 ycuaurear E12 u smurrep-
HBI TOBTOpHTeJNb E5 Ha miaTy 8, Tlie OH CKJIambI-
BaeTcs € CUTHAJIOM SPKOCTH.

Hamnpsixkenue OUTaHUA B LENAX MUTAHUSA QUIBTPY-
I0TCSI KOHAEHCATOPaMM HJIK IPOCCENAMMU. .

8.8. Ilnara 7 — 1AF 01933 — IIAJI

Ha mate 7 pacmojio)keH KBaplieBBIH aBTOTEHEPATOP
cUrHaJa UBEeTHCCIM C OyPGOpHBIM KaCKanoM MU 3Jle-
menTOM. Ppasuposku 90°, rexepaTtop OypcTa W CHUT-
HajJa KpacHoro, KomMmyrarop R—Y u B—Y u mo-
LyJATOPHL C KOHEYHBIM KaCKaIoM.

Ksapu curnana nsersoctu IIAJI BriaoueH B nenu

unsepropos Gl u ero gacrora pasua 4,43362 MI'n.
Vmnyabe (curaan 126) momaercsa depes 6yddepHbrit
xkackan E1 u E2 B monyastop R—Y, a uepes aie-
ment dazuposku 90° E3, E4 B momyaatop B—Y.
Yepes xommyrtatopsl E10 m Ell, xoTopeie oTkiO-
yaloT cuTHAJ Ipu Bbl6ope wn3obpaxeHuit 6esoro,
KpacHOTO u (assl, MOAYJISILIMOHHBIE CHUTHAJIH R —Y
u B—Y mocTynaoT B aMUTTEpHBIE HOBTOpHUTe I E12
u E17, orkyma muraworcs MonmyssTopsl. CraTuuec-
Kas 0aJlaHCHPOBKA MOLYJATOPOB OCYILIECTBIAETCA €
moMombio motednuomerpoB R42 u R46 B 6asax
SMUTTepHBIX moBTOputeneii. Pasa curHama uBET-
HOCTH MomyJsaTopa R —Y mnepekioudaerca Ha 180°
B TIOPAAKE CTPOK CUIHAJOM YaCTOThI, PABHOU II0JIO-
BuHe uacToThl €Tpok (2H), xoropelii mocie 1po-

xoxkneHus uepe3 uHBepTopel Gl ¥ TpaH3UCTOPEI

The chrominance signal passes further through
the blocking circuit formed by transistor E9, trans-
formers L9, L10 and diodes E10, E1l. In this cir-
cuit, the chrominance signal is suppressed during
the line and frame synchronizing pulses. The block-
ing signal (waveform 92) is created in gate G1 by
adding the line and frame blocking pulses arriv-
ing from boards 1 and &5 respectively.

The chrominance output SECAM signal (wave-
form 134) is taken from potentiometer R41 which
serves for setting its amplitude, and is applied to
hoard 8 via amplifier E12 and emitter follower
#5. There, the signal is combined with the lumi-
nance signal.

The powering voltages are filtered by capacitors
and chokes inserted in the connection leads.

2.8. Printed circuit board 7 — 1AF 01933 — PAL

Board 7 carries the crystal controlled oscillator
of the chrominance signal with the separation
stage and the phase element of 90° the generator
of burst and red signal, ‘the selectors R-Y and
8-Y and modulators with the output stage.

The crystal of the chrominace signal PAL is con-
nected in the circuits of invertors G1, and its fre-
quency is 4.43362 MHz. The signal (waveform 126)
is fed via the separating stages E1 and E2 to the
modulator R-Y and via the phase element of 90°
E3, E4 to the modulator B -Y. The modulation sig-
nals R-Y and B-Y are fed via the selectors E10
and E11 which disconnect the signal in the selec-
tion of frames white, red and the phase on the
emitter followers E12 and E17, from where the
modulators are supplied. The static balancing of
modulators is accomplished with the aid of poten-
tiometers R42 and R46 in the base of the emitter
followers. The phase of the chrominance signal of
the ‘modulator R-Y is switched over by 180° in
the line sequence with the half line frequency 2H,



nostabilnim multivibratoru G2 (pribéh 136). Po-
névad? bshem obrazového synchronizaCniho im-
pulsu musi byt burst potlacen, je do multivibrato-
ru zaveden 7,5 fadkovy impuls, ktery zpiisobi, Ze
multivibrator b&hem jeho trvani vysadi (pribéh
137). Impuls burstu je pak pfes invertor G1 a po-
tenciometr R15 pFiveden do emitorovych sledovacii
E6, E7, odkud je v pFislusnych amplitudach zave-
den do moduléatora.

PFes tytéZ emitorové sledovace je do modulatord
zavedena v pFislugnych amptitudach izatemiiovaci
smés p¥i zapnuti Cerveného signdlu. Zatemiiovaci
smés je pFivaddna pfes hradlo G2 a zesilovaC ES.

Modulatory R-Y a, B-Y jsou provedeny shodné
jako symetrické diodove s transformdétory vinuty-
mi na toroidnich jadrech. Vystupni signal, vznikly
seCtenim signald na vystupech obou modulétord,
je priveden pPes ladény zesilova¢ E8 na sledovac
E9. Odtud je veden chrominancni signal PAL (pri-
pb&hy 138) na desku 8, kde je sloucen s luminané-
nim signalem.

Napéajeci napéti

jsou v p¥ivodech filtrovdna kon-
denzatory, resp. i

tlumivkami.

8.9. Deska 8 — 1AF 840 09 — koncové stupn@

Na desce & jsou umistény koncové stupné video-
signdlu a jeho sloZek.

Koncové stupné zatemilovaci smeési E2, synchro-
nizatni smési E3, obrazového zatemiiovaciho im-
pulsu E4, Fadkového zatemiiovaciho impulsu E5

E13, E4 mopmaercs Ha KJioueBble TpaH3ucTOphl E15
n El6.

CHHXDOHU3UDPYIOLMI CHTHAJA  Iepeladu  LB2Ta
(6yper) o6pa3oBaH MMIyJbCOM, BbIPAGATHIBACMBIM
B MyJbTUBUODPATOpE C ONHMM YCTOMYUBBIM COCTOA-
aueM G2 (curman 135). Tax xax 6ypcT IOJDKEH
6bITh MOJABJIEH B TeUeHUE KaIpOBOTO CHHXPOHU3U-
pylOLIero WMIyJabca, TO B MyJbTUBUOpATOp IOmaeT-
cs 7,5 CTPOUHBIH MMIIYJbC, HPUBOAAMUUA K TOMY,
YTO MyJBTUBUSDPATOP B TeUEHUE €TI0 MPONOJIKUTENb-
goctu otkaxercs (curHan 137). Mmmynsc 6ypera
TOrma HONAeTCs, MOcJe IIPOXOXKIEHWA Uepe3 HHBEp-
top Gl u moremnumomerp R15, B sMurTepHBIe IO-
sroputeau E6, E7, oTkyna oH Ha COOTBETCTBYIOUIUX
AMILIATY0AaX I[OIBOJUTCA B MOMNYJATOPHL.

Yepes Te ke caMble IMUTTEPHEIC TIOBTOPUTEJHN B MO-
NyJATOPLl TIONAETCSH, HA COOTBETCTBYIOIIUX aMILIH-
Tynax, TOXKe CMeChb TacAllJUX HMIIYJbCOB [IPU BKJIO-

4YeHUU CUTHaJa KpacHOTD. CwMmech racAmux MMIyJab-

coB momnaercsa uepe3 BerTwab G2 u ycmauTens E5.
Monyastopet R—Y u B—Y corsacHo wuCHIOTHEHE
B BUIE CUMMETpHUYHBIX IMOLHBIX MONYJATOPOB <
TpaHCcPOpPMATOPaMH, BBIIOJHEHHBLIMU Ha TOPOUIANb-
HBIX CEPINCYHUKAX. BEIXONHON CHUTHAJ, BOSHUKIIHM
B pesyJibTaTe CJIOXKEHMs CHUTHAJTOB Ha BBIXOAAX
060oUX MONyJATOPOB, Homaercs B mosropuTeab E9
Hoce TPOXCHKIECHUsI 4epe3 PEe30HAHCHBIM YCHIUTENb
E8. Orryna curman usernoctu IIAJI (curnamsr 138)
HocTymaeT Ha IIATy 8, rIe OH CKJIANBIBAETCSI C Ap-
KOCTHBIM CHTHAJIOM.

HanpsoxeHus @OUTaHUA IpUM Tiomade QUIBTPYIOTCA
C TIOMOWIbI0 KOHAEHCATOPOB MJU JAPOCCENEN.

8.9. Ilmara 8 —
KAaCKaIbl

1AF 840 09 — OxoueuHsie

Ha marte 8 PacHoJIOKE€HBl KOHEYHBIE KaCKalbl BU-
OeoCUTrHaJa U €ero COCTaBJIAIOIIHNX.

OxoHeuHBIE KaCKanbl CMECH TacAMIMX mMIyJabcoB E2,
CMecH CHHXPDOHM3UPYIOIIUX HMIyJibcoB E3, xampo-
BOTO racsimiero umnyjabca E4, CTpOUHOTO racAmero

fed via the invertors Gl and trausisters E13, E14
to the closing transistors E15 and E16.

The burst is produced by the pulse, generated in
the monostable mulitivibrator G2 (waveform 136].
As the burst must be suppressed during the video
synchronization pulse, the line pulse is fed to the
multivibrator 7.5 and this pulse causes that the
multivibrator is off during this pulse (waveform
137). The burst pulse is then fed via the invertor
G1 and the potentiometer R15 to the emitter fol-
lowers E6, E7 and from here fed to the modula-
ters in relevant amplitudes.

The blanking pulse, too, is fed to the modulators
via the same emitter followers when the red signal
is on. The blanking signal is fed via the gate G2
and the amplifier ES5.

The modulators R-Y and B-Y are made identi-
cally as the symmetric diode ones with transfor-
mers wound on toroide cores. The output signal,
resulting from the summing of -signals on ‘both
outputs of modulators is brought to the follower
E9 via the tuned amplifier E8. From here the
chrominance signa! PAL (waveform 138) is fed
to the board 8, where it is combined with the lu-
minance signal.

Feeding voltages are filtered by capacitors or
choking ceils in the feeders.

8.9. Prinied circuit hoard 8 — 1AF 84009 — Final
stages '

Board 8 carries the printed circuits of the final
stages of the complete video signal and its com-
ponents.

The final stage E2 of the blanking signal, E3 of
the synchronizing signal, E4 of the frame blanking
pulse, E5 of the line bianking pulse are. wired as
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jsou zapojeny shodné jako emitorové sledovaCe a
signaly jsou pfes vazebni kapacity privedeny na
vystupni konektory na panelu (K1 aZ K4 na sché-
matu 17). V8echny signaly jsou negativni a vy-
stupni nap8ti 1 Vi na 75 Q se nastavuji pFislusng-
mi potenciometry R7, R13, R19 a R25.

Luminanéni signdl je pfiveden na koncovy stupefli

vidgo+ (EB, E7) pres oddélovaci stupeii E1 a RC
¢len R29, C9. Chrominanéni signdly jsou do téhoZ
bodu pfivedeny pPes odd&lovaci ¢leny R30, C10
(SECAM]) a R31, C11 (PAL). Video signal (priabeé-
hy 139} je z kolektoru E7 veden jednak do sluco-
vate s mezinosnym signalem zvuku na desce 9,
jednak pfes odpor 75 (R46) na vystupni konek-
tor video + (K5 na schématu 17) a jednak pfes
odpor R35 do invertoru ES.

Pracovni bod invertoru se nastavuje potenciomet-
rem R36, vystupni amplituda potenciometrem R38.
Za invertorem néasleduje koncovy stupeil video —
(E9 a E10), ktery je stejny jako koncovy stupeil
video +. Vystupni signal je z kolektoru E10 veden
pres odpor 75 Q (R45) na vystupni konektor video
— (konektor K6 na schématu 17). Vystupni napéti
nobou signaléi je 1 V;; — na zatéZi 75 Q.

Nap4jeci napé&ti jsou i na této desce filtrovana
pomoci elektrolytickych kondenzatort a tlumivek.

8.10. Deska 9 — 1AF 008 60 — zvuk

Na desce je umistén ténovy generator 400 Hz (pra-
b&h 140), generator FM mezinosnych kmito&td 6,5/
/5,5 MHz (prib&h 141) a slufoval videosignalu
s mezinosnou zvuku.

Tonovy generator 400 Hz (zdroj vnitfniho zvuko-
vého moduladniho kmito€tu) je osazen tranzistory
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uMnyJdsca E5 wuMeoT onuMHAKOBylO cxeMy, KaK H

SMUTTEpHBIE NIOBTOPUTEIH, U CUTHAJIBI Y€PE3 €MKOCITH |

CBASHM IIONAIOTCS HA BBIXOAHBIE THe3Ia Ha IaHeIn
(K1—K4 Ha cxeme 17). Bee curHajibl SABJISIOTCA OT-
pUIIaTeNbHBIMY, a BHIXOAHOe HampskeHue 1 B pas-
Max Ha conporusiaeHuu 75 OM ycTaHaBIMBAaeTCA
cooTBeTCTByIOIIMMU TOTeHuomerpamMu R7, R13,
R19 n R25. :

CurHaJs sSpKOCTH NONASTCS HA KOHEUHHIH KAaCKal BU-
neocursana - (E6, E7) uepes pacmpenzidrensHei
kackan El1 u memouxky RC, R29, C9. Curnans
IIBETHOCTH B Ty K€ CaMylo TOYKy MONAIOTCA depes
pacnipenenutensubiii axeMernt R30, C10 (CEKAM)
u R31, C11 (IIAJ). Buneocurman (curxaa 139)
¢ Kossektopa E7 momaercs Ha CXeMy CIOMKEHHA C
CUTHAJIOM TMONHECYIIEN 4YacTOThl 3ByKa Ha InIaTe 9,
a Taxke uepe3 comporusienue 75 Om (R46) mo-
maercs Ha BbIXOZHOe THesmo sumeocurHan —+ (K5
Ha cxeme 17) u, KpoMe TOTO, ¥epe3 COIPOTUBJIECHUE
R35 ma sBxon wuusepropa E8. Pexum wumnsepropa
ycTaHaBJIWBaeTcsa NOTeHuuoMeTpoM R305, BrIxommas
ammauryna notenuuomerpoM R38. Ilocme muBepro-
pa mMeeTcsA KOHeuHbIN Kackan sugeo — (E9 u E10),
KOTOpPBIH SBJISETCA TaKUM >Ke, KaK ¥ OKOHEIHBIN
Kackan BUOeocUrHaJ -|-. BrixomHON curHasj ¢ KoJ-
nextopa E10 momaercs gepes comporusienue 75 Om
(R45) ua seixomuoe rHe3no sunmeo — (reesmo K6 Ha
cxeme 17). BoixonHoe HamnpshkeHHe 060MX CHUTHAJOB
cocrasaser 1 B pasmax Ha Harpyske 75 Om. Ha-
TmpskeHWe IUTAHUS Ha 9TOM ILIaTe QUIBTpyercs
C TOMOIIBIO 3JEKTPOJUTHYECKHX KOHAEHCATODOB X
Ipocceel.

8.10. Ilnata 9 — 1AF 008 60 — 3myxk

Ha naate pacmososkeH 3Bykosoit rexeparop 400 I'm
(curman 140), rerepatop momHecymux uactor UM
6,5/5,5 Ml (curman 141) u cxema CIOKEHHS BH-
LeoCUTHaJa C IOJHecyujeil 4acToTOH 3ByKa.

3syxosott rencpatop 400 I'y (mCTOWHMK 2BYKOBOTO
MOIyJIAMOHHOTO CHUIHaJa) cobpaH Ha TPaH3HCTO-

emitter followers from which the output signals
pass on, via coupling capacitors, to the output
connectors on the front panel (K1 to K4 in dia-
gram 17). All the signals are negative-going and
the output voltages of 1 V_, across 75Q are ad
justable by means of potentiometers R7, R13, R1Y
and R25 respectively.

The luminance signal is applied to the final stage
of video + (EB, E7) via separating stage E1 and
RC element R29, C9. The chrominance signals are
applied to the same point via separating elements
R30, C10 (SECAM) and R31, C11 (PAL). The video
signal (waveform 139) is taken from the collector
of E7 and applied to a combinator on board 9 for
combining with the sound intercarrier, as well as
via a 75Q protective resistor R46 to the output
connector video + (K5 in diagram 17), and to in-
verter E8 via resistor R35. The working point of
the inverter is set with potentiometer R36 and
the output amplitude with potentiometer R38. After
the inverter follows the final stage video — (E9,
E10) which is of the same design as the final
stage video +. From the collector of E10, the out-
put signal is applied to the output connector vi-
deo — (connector K6 in diagram 17) via a pro-
tective resistor R45 of 75 Q. The output voltage of
both signals is 1 V,_, across a load of 75 Q.

Also for this board the powering voltages are fil-
tered by electrolytic capacitors and chokes.

8.10. Printed circuit board 9 — 1AF 008 60 —
Sound

This board houses the printed circuits of a tone
generator which produces 400 Hz (waveform 140],
as well as those of the FM intercarrier frequency
generator of 6.5/5.5 MHz (waveform 141) and the
combinator of the video signal and the sound
intercarrier.

The tone generator of 400 Hz, which is the source
of the internal sound modulating frequency, em-



EB, E7, E8 a E9. Zapojeni emitorového sledovace
(E7) ve zpétné vazb& umoZiiuje pouZit ve Wieno-
vé mosté pomérné malych kapacit (s toleranci
:=5%), a tim zarudit dostate¢nou presnost kmitog-
tu 400 Hz. Uroveil vystupniho signélu stabilizuje
nelinearni prvek (Zarovka Z1) zapojeny ve zpé&tné
vazbg.

Podstatnou soucasti generatoru FM mezinosnych
kmito¢td zvuku 6,5/5,5 MHz je jednoduchy oscila-
tor (E4) kmitajici (podle predpéti, pfivedeného na
spinaci diodu E3) bud na kmitodtu 6,5 nebo
5,5 MHz. Odpor R7 vyrovnava uroveii signald na
obou kmitoétech.

Oscildtor je frekven¢né modulovan zménou prou-
du, tekouciho diodou E2. Frekvenéni zdvih Af =
= 450 kHz se nastavuje potenciometrovym trim-
rem R16. Volba mezinosného kmitoétu, zapinanf
oscilatoru do chodu-a zapinani zvukové modulace
se provadi pfepinaem S6 (na schématu 17). Pfe-
pinany potenciometrovy trimr R4 slouZi k nasta-
veni stejného frekvenéniho zdvihu na obou kmi-
toCtech (6,5/5,5 MHz). Malé teplotni z&vislosti mezi-
nosnych kmito€td zvuku a velikosti frekvenéniho
zdvihu se dosahuje jednak volbou vhcdnéhc typu
modulaéni diody (E2) a pouZitim obvodu, tvofené-

ho prvky R1, R2, E1 (stabilizujiciho pracovni bod -
diody E2), jednak pouZitim teplotné z&vislé kapa-

city C7.

Signél mezinosného kmitoCtu zvuku se (do sluco-
vaCe) odebird pres zesilova¢ (E5) s nastavitelnou
(R12) zapornou zpé&tnou vazbou v emitoru. Tato
Zzpétnd vazba jednak zmenSuje zkresleni zesilova-
¢e, jednak slouZik regulaci zesileni stupné a umoz-

pax E6, E7, E8 u E9. YcraHoska sMUTTEpPHOIO Io-
Bropureass (E7) B uenu obpaTHO# cBs3M naer BO3-
MOKHOCTb MCIIOJIB30BATh B MOCTMKe BuHa oTHOCH-
TeJbHO Masele eMkocTu (¢ jmomyckamu +£5%) u
TUM CaMbIM OOECHeYUTh [OCTATOYHYI TOYHOCTH
uactorsl 400 I';. YpoBeHp BEIXOIHOTO CHUTHAJa CTa-
buIM3upyeTCs HEIWHEHHBIM 3JeMeHTOM (JlaMIla Ha-
KanuBaHUSA Z1), BKIIOUEHHBIM B IeOu 06paTHOMN
CBA3M.

CyIIecTBEHHOI YacThIO TeHEPaTOPa TOMHECYIIUX dac-
tor UM sByka 6,5/5,5 MI'y ssasercs mpocroit as-
toredepatop (E4), paboraiomuit (B 3aBUCHMOCTHU
OT HANPMKEHUSA CMEIIEHMsS, II0NaBaeMOr0 Ha KJIO-
ueoit auon E3) ma uacrore 6,5 uaum 5,5 MI'u. Co-
TpoTHBJIeHUEe R7 BBIpaBHUBaeT ypoBeHb CUTHaJa Ha
00eux uacToTax.

ABTOreHepaTOp MOLYJIMPOBAH IO YacToTe M3MeHe-
HHUEeM TOKa, mpoTeKaiomero uepes nuon E2. [lesua-
uus gactotsl Af = 150 xI'y ycraHaBiuBaeTcs mox-
crpaMBaloliuM noreHnuomerpoM R16. YcraHoBka
TIONHECYIIed YacTOThl, BKJIOUEHHE aBTOTeHepaTopa
B XOI ¥ BKJIOUEHHE MOLYJSALUM 3BYKa OCYLIECTBJIS-
ercsi mepekyouateaeM S6 (Ha cxeme 17). Ilepe-
KJIouaeMoe IOICTpauBaionree ConpoTusieHue R4
CIYy>XUT LJSA YyCTAHOBKM OINVHAKOBOM NEBUALIMM dYac-
ToTH ®a obemx uwacrorax (6,5/5,5 MI). Maxnas
TeMIIepaTypHasi 3aBHCHUMOCTb IIOZHECYLIHX YacCTOT
3ByKa M BEJIMYMHEl AeBHAIlMM 4acTOTHl obecrmeunBa-
ercs ITIyTeM BHIGCpA IOAXONSIIETO [OLTUIIA MOLY-
asaguonHoro numoma (E2) m MCHONp30BaHUA CXEMEI,
cobpanuoil Ha snemenTax R1, R2, E1 (crabunmusu-
pylomux pexxuM paborsi muoma E2), a Taxke 6xa-
TOIAPA MCHOJIb30BAaHUIO TEMIIEPAaTypHO He3aBHCUMOM
emkoctu C7.

CurHas mogmHecynieil 4acToThl 3ByKa (Ieper cxeMoM
CIOMKeHUA ) cHUMaeTcs depes ycuaurteab (E5) ¢ pe-
ryaupyemoit (R12) ray6umoit orpumaTeiasHOi 06-
paTHOM CBA3M B IeNM SMUTTepa. JTa ofpaTHas
CBASH yMEHBIIAeT KOJIMUECTBO HEJUHEMHBIX WCKa-
JKEHMH yCHJIUTENA, a TaKXKe CIYKUT IJIS PeryJHupoB-
KE KoopPHIueHTa yCHMJIEHHs KacKafa U TaKuM 06-
pasoM JaeT BO3MOXXHOCTb YCTAHOBKH NPaBUJILHOTO

ploys the transistors E6, E7, E8 and E9. The use
of an emitter follower (E7) in the feedback loop
enables the utilization of relatively low capaci-
tances (of 5% tolerance) in the Wien bridge and
thus ensures sufficient accuracy of the produced
frequency of 400 Hz. The level of the output sig-
nal is stabilized by a non-linear element (lamp
Z1) in the feedback loop.

The basic part of the generator of the FM inter-
carrier sound frequencies of 6.5/55 MHz is a
simple oscillator (E4) which oscillates either at
the frequency of 6.5 MHz or 5.5 MHz, depending
on the bias voltage applied to the switching diode
E3. Resistor R7 equalizes the level of the produc-
ed signals of the two frequencies. The oscillator
utilizes. FM by changing the current flowing
through the diode E2.The frequency deviation of
Af =450 kHz is adjusted by means of trimmer
resistor R16. The required intercarrier frequency
is selected, the oscillator is set in operation and
the sound modulation is applied to the video out-
put by means of the selector S6 (see diagram 17).
The switched trimmer potentiometer R4 serves for
setting the same frequency deviation for both fre-
quencies (6.5/5.5 MHz). Low temperature depen-
dence of the sound intercarrier frequencies and
of the magnitude of the frequency deviation is
achieved by a suitable type of modulating diode
(E2) and by the use of a circuit formed by the
elements R1, R2, E1 which stablizes the working
point of the diode E2, as well as by the use of a
temperature-independent capacitor C7. :

»

The signal of the sound intercarrier is fed to the
combinator via amplifier E5, the inverse feedback
of which is applied adjustably (R12) to the emit-
ter. This feedback reduces the distortion of the
amplifier and also controls the amplification of
this stage, thus enabling the adjustment of a cor-
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fuje tak nastaveni sprdvného pomé&ru tdrovni nos-

ného kmitoftu obrazu a nosného kmitodtu zvuku.

SluCovat videosignalu s mezinosnou zvuku, tvo-
Feny obvodovymi prvky R13, Ri4, R15, C12, C22 a
L5 navazuje na videozesilovaé E7 na desce & a
ma kromé své hlavni funkce, spocivajici ve slou-
feni videomodulaéniho signalu se signalem mezi-
nosného kmito¢iu zvuku téZ za dkol korigovat (L5,
C22) frekven¢ni charakteristiku videozesilovade.

8.11. Deska 16 — 1AF 008 62 — vf oscilatory a
meodulater

Deska 10, na niZ je umistén modulator, slou?i sou-
Casné jako nosna a napajeci deska pro dvé samo-
stainé jednotky laditelnych generatori nosného
kmitoCtu obrazu; jsou to: VHF oscilator 1AF 008 63
a UHF oscilator 1AK 058 63.

VHF oscilator vyrébi signal nosného kmitoétu ob-
razu na TV kanélech 1. aZ 3. pasma. Generator je

© osazen dvéma tranzistory E3, E5; prvni z nich

pracuje jako oscildtor, druhy zastdva funkci zesi-
lovaCe. Oscilator a zesilova¢ je ladén kapacitnimi
diodami E4, E6. Rezonancéni obvody jsou nastave-
ny jadry civek L2-L7 a kapacitnimi trimry C11,
C12. Prepinani TV pasem je provedeno &ty¥mi spi-
nacimi diodami E1, E2, E7, E8. V§stupni VHF sig-
nal se odebird pres kapacitni diodu E9 (pFispiva
ke zmenSeni zkresleni vystupniho signéalu druhou
harmonickou) z konektoru K1.

UHF oscilator vyrabi signdl nosného kmitoétu ob-
razu na TV kandlech 4. a 5. padsma. Generator je
csazen dvéma tranzistory E60, E61; prvni z nich
pracuje jako oscildtor, druhy zastava funkci zesi-
lovace. Oscilater i zesilovad je ladén kapacitnimi
diodami E59, E62. Rezonanéni obvody jsou prove-
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OTHOLIEHUS] yPOBHEN CUTHAJa HECyUlell 9acTOThI W30-
OpaxieHUs U Hecylledl YacTOTHI 3ByKa.

Cxema ciokeHusI BULEOCUTHAJA TIOmHeCyIelt 3ByKa,
obpasoBanHas sixementamum R13, R14, R15, Cl2,
C22 u L5, coemuuena c BUIeoycuauteseMm E7 Ha
miate 8 u KpoMe CBOETO FJIABHOTO HA3HAUEGHMS, 3a-
KIIIOYAIOIIETOCs B CJOKEHWM BUIEOMONLYJIALIMOHHO-
IO CHTHaJa ¢ CUTHAJOM IHOLHECYUIEH 3ByKa, CJIYKAT
Takxe A Koppeknum (L5, C22) wacrormoit xa-
PaKTePUCTUKY BUIEIYCUIUTEINA.

8.11. Ilnrara 10 — 1AF 008 62 — Asroreneparops
BY u momyaarop

[lnata 10, Ha xOTOpOil ycTaHOBJIEH MOLYJIATOD, CIIy-
JKUT OLHOBPEMEHHO B Ka4eCTBE HECyIlei M IMUTaIo-
med TaaThl IJIA OBYX CAMOCTOATENBHBIX OJIOKOB Ha-
CTPaHBAEMBIX TE€HEPATOPOB HECYIIUX 4acTOT maobpa-
’KeHHUs, a uMeHHO: aBToreHepatopa CBU 1AF 008 63
u aBToreHepatopa ¥ BU 1AK 058 63.

Asrorerepatop CBY sripabateiBaer curHan Hecy-
e u300pasKeHUs Ha TeJeBU3UOHHBIX KaHaJax 1 —
—3 nuamasona. ['esepatop cofpan Ha IByX TpaH-
sucropax E3, E5; mepseiii us Hux pabotaer B Ka-
4ecTBE TEHepaTopa, BTOPOH BBIIOJHSAET POJb YCHUJIHU-
Tedss. ABTOTEHEPATOD M YCHJIMTENb HACTPAMBAIOTCA
BapukanamMu E4, E6. Kosne6artenpHbie KoHTYpEI Ha-
CTPOEHBl CEPLEYHUKAMH KaTylleK WHIyKTHBHOCTU
L2 —L7 u noncrpausamomumMy xoHgeHcatopamu Cl1,
C12. IlepekmoueHue TeJEBMSHOHHBIX NUANIA30HOB
OCYLIECTBJSAETCA C TIOMOIIBIO UYETHIPEX KJIOUEBBIX
nuonoB E1, E2, E7, E8. Brixommoi#i curman CBU
CHUMaeTCa depe3 Bapukany EO (cmocobersyer
YMEHBIIEHNIO KO3)PUITMeHTa HEeIUHEUHBIX HCKasKe-
HUY BBIXONHOTO CMIHaJa BTOpPOM TapMOHMKOH) ¢
ruesna K1. )

Asrorenepatop YBU BripabaTeiBaer curHas Hecy-
e 4acTOTHI M306pa’keHUs TEJIEBU3MOHHBIX KaHa-
108 IY-ro u Y-ro muanasonos. emepaTop cobpanm
Ha nByx Tpausuctopax E60, E61, nepsmiii us xo-
TOpBIX paboTaeT B KaueCTBe aBTOTEHEPATOPA, BTOPOM
BBIIIOJIHAET POJIb YCUJIUTENA. ABTOTEHEPATOD M YCH-

rect ratio between the levels of the video and the
cound carrier frequencies.

The combinator of the video signal and the sound
intercarrier, formed by the elements R13, R14,
R15, C12, C22 and L5, follows after video ampli-
fier E7 on board 8 and, in addition to its main
purpose which consists in the combination of the
video-modulating signal with the sound intercar-
rier frequency, also corrects (by L5, C22) the fre-
guency response of the video amplifier.

8.11. Frinted circuit board 10 — lAF 008 62 — RF
oscillators and modulator

Board 10, which contains the printed circuits of
the modulator, serves simultaneously also for hous-
ing and powering two separate tunable generators
producing the video carrier frequencies, i. e., the
VHF oscillator 1AF 008 63 and the UHF oscillator
1AK 058 63.

The VHF oscillator produces the signals of the
video carrier frequencies in the channels of the
1V bands I. to IIl. The generator uses.two tran-
sistcrs E3, E5, the first of which is the oscillator,
whereas the second operates as an amplifier. For
tuning the oscillator and the amplifier, the vari-
caps E4, E€ are used. The resonance circuits are
tuned with the coil cores of L2 to L7 and the trim-
mer capacitors C11, C12. For switching the TV
bands, four switching diodes E1, E2, E7 E8 are
employed. The output VHF signal is drawn from
the connector K1 via varicap E9 (which reduces
distortion of the output signal by the second har-
monic frequency).

The UHF oscillator produces the signals of the
video carrier frequencies in the channels of the
TV:bands IV. and V. The generator uses two tran-
sistors E60, E61, the first of which is the oscilla-
tor, the second the amplifier. For tuning the oscil-
lator and amplifier, the varicaps E59, E62 are



deny jako koaxialni (L10, L13) s moZnosti doladg-
ni pfibliZenim (oddéalenim) smycek L9 a L12. Osci-
lator sdim mé zpé&tnou vazbu induktivng kapacitni
(L11, C46), pticemZ velikost kapacitni vawby je
frekvencné zavisld, nebot zavisi na okamZité ka-
pacité kapaciini diody E59. Potenciometr R143 slou-
Zi k nastaveni soub&hu mezi zesilovacem a oscila-
iorem pf¥i naladéni na nejniZ$§i kmoti¢ty. Soub&hu
na vy$8ich kmitoétech se dosahuje manipulaci se
smyCkou L12. Vystupni UHF signal se odebira
7 konektoru K2,

Balan¢ni diodovy modulator E1, E2, umist&ny na
desce 10, je spojen v jeden konstruk&ni celek se
symetriza¢nim vf transforméatorem IL6. Dobré vy-
sokofrekvenéni vlastnosti moduldtoru jsou pod-
minény vhodnym konstrukénim uspofddanim a
vlastnostmi obou diod. jejichZ pracovni podminkv
se nastavuji potenciometry R12 a R14.

Vysokofrekvencni napéti se do moduldtoru pfivadi
pfes sluCovac, v némZ jsou zapojeny oddé&lovaci
odpory R18, R19 a R20, které brani vzajemnému
ovlivnéni VHF a UHF generéatoru. Vystupni vf sig-
n4l se privadi pfes konektor K3 na vstup plynulé-
ho vi zeslabovaCe R2 a z jeho vystupu pak na vy-
stupni konektor vf signdlu K7 (viz schéma 17).
Funkce plynulého vf zeslabovade je zFejma jiz
z jeho schematického zné&zornéni. PouZity zesla-
bovat ma v prevaZné Casti pracovni oblasti (pfi
thlu vytoCeni > 10° od pravého dorazu, kdy je
zeslabeni minimé&lni) témeéf¥ linedrni prab&h zesla-
beni a maly PSV.

8.12, Deska 12 — 1AF 84001 — propojeni desek

Deska 12 propojuje vyvody noZovych 1ist vSech
zdsuvnych desek a navic nese zpoZdovaci linku

JUTeNb HacTpawBaloTca Bapukamamu E59, E62. Ko-
seBaTeNbHble KOHTYPBl BSIMOJHEHBI B KAUECTBS KO-
akcraapHeix (L10, L13) ¢ Bo3MoHOCTBIO TOOCTPOii-
Ku myrem npubiavxeHus: (OTOABUSKEHHA) MeTEJb
L9 u L12. ABroreHepaTop uMeeT HHIyKTUBHO-eM-
KocTHyI0 obpathyo cass (L11, C46), npuuem ruay-
6uHAa eMKOCTHON CBA3M B3aBUCHT OT YaCTOTHI, TAaK
KaK OHa 3aBUCUT OT MTHOBEHHON €MKOCTH BapHKa-
net E59. Tlorennmomerp R143 caysxur mas ycra-
HOBKHM CONDSKEHHA MEXIY yCUJUTEeNeM M aBTOTe-
HEpaToOpoM IIpu paboTe Ha CAMBIX HU3KHUX 4acTOTax.
Conpsxenue B ofiactu 6oJiee BBICOKMX 9aCTOT LO-
CTUraercss MaHuUnyaauued mnerau L12. Brixommoit
curaan YBY cuumaercs ¢ raespa K2.

Basancueit nuonmeit monynarop El, E2 pacmomo-
xeH Ha mrate 10 u ofpasyeT oXHO KOHCTPYyKTHBHOE
oejoe ¢ CUMMeTpUpylIIuM TpaHcdopMaTopom BU
L6. Xopowmwue BEICOKOUACTOTHBIE MApaMETPH MOMY-
JATOpa OBYCJIOBJIEHB! NMONXONAIIEH KOHCTPYKLHEH U
napaMeTpaMu 0o60MX IMONOB, PEXUM  pabOTHl KOTO-
PEIX yCTaHaBJIMBAETCA TOTeHuuomerpamu R12 u
R14.

Hanpsxenwe BU Ha Bxom mMomynaropa momaeTcs de-
pe3 CXeMy CJOKEHHSA, COLePXKAIIYI OTAEJUTEILHBIC

conporusiaenus R18 R19 u R20, xotopele mckiio-"

JaloT B3aMMHOE BO3IeHCcTBUe TeHepaTopoB YBU u
CBY. Boixonmoii curnas BY momaercs wepes raea-
no K3 ma Bxon mumasHoro arremioatropa BU R2 u

. C €ro BBIXOIAa IIOCTyHaeT Ha BBIXOOHOE THE3I0 CUT-

nHana BU K7 (cm. cxemy 17). [eiicTBue aTTeHoaTo-
pa BY ouepuano yxe mo cxemaTnmueckoMy u3o8pa-
xenuio. Vcmonpsyemblil aTTeHI0aTOp B IIOHABJISIO-
mweit yactu pabouedt xapaxrepucTuku (IpU yTae OT-
nupanus > 10° or mpaBoro ymopa, Korma ycuJeHHeE
SABJISETCS MWHUMAJBHBIM) ofJanaer MOYTH JIHUHEH-
HOW 3aBHCHMOCTBIO KO3QPUIIMEHTA NeTeHUs u Ma-
JIBIM KO2QPUIIMEHTOM CTOsSUel BOJHEIL.

8.12. Ilnara 12 — 1AF 84001 — Coennneune

miIar

ITnata 12 coenwHSET BLIBOABI HOMKEBHIX KOJOLOK
BCEX BBIIBMDKHBIX ILJIAT ¥, KpOME TOTO, Ha HEH ycTa-

used. The resonance circuits are coaxial sections
L10, L13 and can be tuned by increasing (or reduc-
ing) the distance between the loops L9, L12. The
oscillator employs inductive-capacitive feedback
L11, C46; the magnitude of the capacitive feed-
back is frequency-dependent, as it depends on the
instantaneous capacitance value of varicap E59.
Potentiometer R143 serves for aligning ahe ampli-
fier and the oscillator at the lowest frequencies.
The same result, is achieved at the highest fre-
auencies by adjusting the loop L12. The UHF out-
put signal is drawn from connector K2.

The balanced modulator employs diodes E1, E2; it
is carried by board 10 and connected to form one
constructional unit with the symmetrizing RF
transformer L6. The advantageous properties of the
modulator are based on its construction and on
the properties of the employed diodes, the work-
ing conditions of which are set by means of the
potentiometers R12 and R14.

The RF voltage is applied to the modulator via a
combinator which employs separating resistors
R18, R11 and R20 which prevent mutual influence
between the VHF and the UHF generators. The
output RF signal is applied over conector K3 to
the input of the continuous RF attenuator R2, from
where it passes to the output connector of the
RF signal K7 (see diagram 17). The purpose and
function of this attenuator are clear from its dia-
gram. The attenuator islinear over the largest part
of its operating area (starting from the angle set-
ting > 10° from the extreme clockwise position,
i. e, from minimum attenuation) and its SWR is
acceptably low.

6.12. Printed circuit board 12 — 1AF 84001 —
Interconnection of hoards

The board 12 serves for interconnecting the ter-
minal leads of all the plug-in printed circuit boards
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luminanéniho signalu L2 a emitorovy sledovaé, za-
konéujici zpoZzdovaci linku.

8.13. Desky tlagitek 15, 16 — 1AF 11677 — panel

Deska 15 (horni a dolni) propojuje tlacitka S2,
ovladajici vf kanaly. Na horni desce jsou pFipev-
nény potenciometrové trimry R4 aZ R13, umoZiiu-
jici p¥edvolbu kanalt pro jednotliva tla¢itka. Od-
porevé délice, pfedfazené t&mto trimram, upravu-
ji rgzsah nastavovaného napéti. V sérii se v3emi
déliéi je zapojen potenciometr jemného doladéni
vi kmito¢tu na panelu (R1 na schématu 17).

Deska 16 (horni a dolni) propojuje tla¢itka S5,
umoZiiujici volbu &ernobilych a barevnych obraz-
ch a tla¢itko S4, urdené pro vypinani identifikaé-
nich impulst. Na dolni desce jsou pFipevnény od-
porové dé&lice, vytvafejici ss jasovou uroveii pro
signél bilé a .Cervené.

9. POKYNY PRC UDRZBU

Piistroj vyZaduje minimdlni dGdrZbu. Doporucuje
se v pFiméFenych ¢asovych tsecich pfFistroj vydis-
tit od prachu, zejména kontakty piepinadii.

K CiSténi je nutno pouZit pouze Cistého benzinu a

kontakty se pak museji namazat pé&tiprocentnim
roztokem kontaktni vazeliny v benzinu.

Kontrola pfFistroje by se méla provﬁdé't asi jednou
za rok. V pFipadé, Ze bude zjiSténa takova zména
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HOBJIEHA JIMHMA 3aJepKKU APKOCTHOTO cuUrHaja L2
X SMUTTEPHBIN IOBTOPUTEJb, CBA3aHHBIM € JUHHEH
33 IEPIKKH.

8.13. Ilnarer xuomok 15, 16 — 1AF 11677 —
IManens

IInata 15 (BepxHAS U HUKHAS) COENMHAET KHOIKU
S2, ynpapnsiommue xanajgamMu BU. Ha sepxmeit mia-
T€ yCTAHOBJIEHBI TIOICTPOEYHEIE CONPOTUBJIeHUA R4 —
—R13, pawomue BOSMOXHOCT: HpENBAPUTEIBHOI
YCTaHOBKH K1HAJIOB 10 OTHEJBHBEIM KHOIKAM. ]
PeocraTHEle menuTenn, HaxomANIWecH Iepel STHMU
HIOACTPAUBAONINMY COIPOTHBICHUAMY, yCTAHABJIH-
BAIOT IIpEeleJibl PeryJHUpyeMoro HampsukeHus. [locae-
IOBATEJNBHO CO BCEMH HNEIUTEJNAMM BKJIOUEH IIOTEH-
LIMOMETp TOUHOM MOACTPOKM 4actoTsl BU Ha namHe-
au (R1 Ha cxeme 17)

IInata 16 (BepxHAS X HIKHAA) [PUCOCHUHAET
KHONKY S5, mpenHasHaueHHble IJs BbIGOpa dYepHO-
OeJNBIX MM 1[BETHBIX MCHBITATENBHBIX TaGIMI, u
KHOUKY S4, NpenHasHAYEHHYI0 [OJA BBEIKJIIOUEHUS
ompeneasomuX uMoyascoB. Ha HuxHed miate ycra-
HOBJIEHBI ~ NEJUTETH CONPOTUBJIEHUN, CO3JAlONIHe
YPOBEHb SAPKOCTM IIOCTOSIHHOTO TOKa IJIS CUTHAJOB
6eJI0T0 U KpacHOTo.

9. YKA3AHUA IIO YyXOAY 3A NIPUBOPOM

ITpubop Hyxmaerci B MUHHMAJbHOM yxone. Peko-
MEHIYeTCA BpeMsA OT BPeMeHU NpUB0p OYUCTUTL OT
OBLIM, TJABHBIM 06pasoM, KOHTAKTHI Tepex ouaTe-
JIed.

Ilrst 4MCTKM CJIeNyeT HUCIOJb30BATH TOJIBKO UHCTBIM
6eH3MH, TOCNEe Uero KOHTAKTBL CJeLyeT CMasaTh
5%-HbIM DACTBOPOM KOHTAKTHOTO BasejMHa B GeH-
3uHe. )

KonTposns mpufopa cienyer oCyulecTBIATh IPUBIM-
3UTEJNBHO ONMH DPa3 B rof. B ToM ciyuvae, ecau obHa-

and, in addition, carries the delay line L2 of the
luminance signal and an emitter follower which
terminates this line.

8.13. Printed circuit boards 15, 16 of push-buttens
~ — 1AFF 116 77 — Panel

The board 15 (top and bottom) connects the push-
-button set S2 which serves for controlling the
RF channels. On the top board are mounted trim-
mer potentiometers R4 to R13 which enable chan-
nel preselection by means of the individual push-
-buttons. The resistive dividers connected in series
with these trimmers adjust the range of the set
voltage. In series with all the dividers is the pa-
nel-mounted potentiometer which serves for fine
tuning the RF frequency (see R1 in diagram 17).

Board 16 (top and bottom) connects the -push-
-button set S5 which enables the selection of
black-and-white as well as colour patterns, and
the push-button S4 which serves for switching ofi
the identification pulses. The boettom board carries
resistive dividers which set the luminance level
for the white and red signals.

8. INSTRUCTIONS FOR MAINTENANCE
OF INSTRUMENT

The BM 516 TV generator requires only minimum
maintenance work. It is advisable to clean dust
from it from time to time, especially from the con-
tacts of its selector push-button sets. For this
purpose, only pure petrol must be used and after-
wards a 5% solution of contact grease in petrol
must be applied to the contact surfaces.

Once a year, the instrument should be tested for
correctness of operation. If such a change in a



nékterého parametru, Ze by se bliZil k dovolené
toleranci nebo ji pF¥ekracoval, je t¥eba p¥istroj do-
stavit podle popisu v dal3ich odstavcich.

10. FOKYNY PRO OPRAVY

10.1. OdKkrytovani p¥istroje

Pfed odkrytovanim se pFistroj odpoji od sitd. PFi
snimani horniho krytu se vy3roubuji 4 pFichytné
Srouby na bocich a kryt se vysune smérem naho-
ru. PFi snimé&ni spodni desky se vySroubuji 2 spod-
ai Srouby na pfednim a na zadnim panelu a deska
se vysune smérem dold. ,

Chceme-li vysunout n&kterou ze zasuvnych desek,
je nufno sejmout horni drZdk desek ti§ténych spo-
jd, ktery se uvolni po vysroubovani &ty¥ Sroubtt
v hornich rozpérnych ty€ich. V tomto p¥ipad& je
nutno si nachystat prodluZovaci desku 1AK 053 13,
ktera se zasune do noZové liSty misto vysunuté
desky a deska se zasune do prodluZovaci desky.
PFi vysunovani desky 10, nesouci vf dily, je nutno
nejdfive odSroubovat pfevletnou matict,
fujici koaxidlni kabel k vystupnimu d&li¢i vf sig-
nélu. PonévadZ prodluZovaci deska neméa kli¢, za-
jistujici nezdménnost desek, je nutno dbat zvyse-
né opatrnosti, aby nedo3lo k pFehczeni desek.

10.2. Vyhledém zévady v

PfestoZe konstrukci a vyrob& byla vénovéna velka
péce, je. moZné, Ze se u tak sloZitého:p¥Fistroje vy-
skytnou z4vady a bude nutno jej opravit. P¥i opra-

pfipev- -

PYX€HO. TaKO€ H3MEHEHUE OIHOI0 U3 IIapaMeTpoB,
4UTO . OH npuﬁmecaeTca MJIA BBIXOOUT 3a IOINyCTH-
MBI} npeneyg, To HEOGXO,H.I/I“MO IIPOMU3BECTU PETYyJIU-
POBKH npn6opa B. COOTBETCTBUU CO CKa3aHHBLIM BHI-
uie. :

10. YKA3AHHSA I10 PEMOHTY

10.1. Crsrue KpBIlleK npH6opa

Ilepen cuarmeM xpeimex npubopa NoCHemHUI Cile-
ZyeT OTKMOMUTb OT ceTd. llpw cuATHM BepxHei
KDBIWIKY CJIenyeT oclabuTh 4 KpemeXHbIX BUHTA IIO
BokaM, IOCie Yero KphHIIKA BBLABUTAETCA BBEPX.
Ilpu cuAaTM; HIKHeH IUIATHL CIeLyeT BHIIBUHYTbH 2
HIDKHUX BUHTA Ha IlepeIHeN M Ha 3aiHel TaHeJH,
HOCJE 9ero KPBIUIKA BBIOBUTAETCA II0 HATIPABJIIO-
el BHUS.

Ecnu rHeo6x00MMO BEIABUHYTbH ONHY M3 BHIIBAKHBIX
IJIaT, TO HeoOXOOMMO CHATH BEPHUN HAepKaTesb
ILIaT ‘[Ie44THOTO MOHTa)Ka, KOTOPBIM OCBOBOKmaeTca
nocsie ociabeHus YeTEIpeX BUHTOB B BEPXHUX IIPO-
MEXYTOUYHBIX CTepKHAX. B sToM cuyuae HeoSxomu-
MO IIDUTOTOBUTHL yaauHuTeaHyio mnuaty 1AK 053
13, xoropas BcTaBAsETCA B HOMEBOH pasdbeM BMECTO
BBIIBUHYTOU ILJIATHl ‘U TIOCJAEIHASA BCTABJSAETCSI B yI-
JMHUTENbHY0 maaTy. Ilpu Beiosumxenun mmater 10,
Ha KOTOpPOM YyCTaHOBJIeHH uacTu BU, meobxomumo
CHadajla OTBUHTUTL OTKUIHYIO TalKy, C IOMOLIBIO
KOTOPOH 'KOaKCHaJbHBIM Kabelb IIpUCOENUHAETCS
K BEIXONHOMY mesutenio curiana BU. Tak xax ynuu-
HUTeJbHAs ILaTa He HUMeeT KJioua, o6ecIedunalo-
LIeTO HEe3aMEeHsEeMOCTh OTHEJbHBEIX ILIAT, TO HeobXo-
DUMO yZIEeJATH IIOBLIIIEHHOE BHMMaHMUE TOMY, 4TOOBI
He TOMEHATh UX MeCTaMHu.

10.2. OrsickdHue mecra HeMcmpaBHOCTH

Hecmorps Ha To, 4TO KOHCTPYKIHMU M TIPOH3BOICTBY
yIensercs - 60JblIoe BHUMAHHE, BO3MOXKHO, 4TO y
TaK CJIOKHOTO Ipubopa MOTYT IIOABUTHLCS HEUCIIPAB-

parameter is ascertained that it very closely ap-
proaches or even exceeds the pertaining permis-
sible tolerance limits, then the instrument will
have to be readjusted according to the instructions
given in the following section.

16. INSTRUCTIONS FOR REPAIRS

16.1. Removing cover of instrument

Before removing its cover, the instrument must
be disconnected from the mains. For taking off
the top cover, four screws in the sides of the in-
strument must be removed and then the cover
moved upwards. For removing the bottom cover-
ing plate, two screws at the bottom of the front
and back panels must be unscrewed and then the
plate removed by sliding it downwards.

If it is necessary to slide out a printed circuit
board, first of all the upper retainer of the boards
must be taken off after removing four screws from
the upper spacer rods, then the extending board
1AK 05313 must be slid into the contact blade
strip instead of the removed board which has to
be slid into the extending board. If the board 10
which carries the RF circuits has to be slid out,
then first of all the cap nut which fastens the co-
axial cable to the output divider of the RF signal
has to be unscrewed. As the test (extending) board
has no guide for preventing erroneous insertion,
considerable attention must be paid to connecting
the board under test correctly.

10.2. Searching for a defect

Even though the makers devote maximum possible
care to the TV generator during its production and
testing, it is possible that due to its involvedness,

53



véach, kdy je nutno pFistroje odkrytovat, je tfeba
dodrZet zdsady bezpelnosti prdce na obvodech pod
nebezpefnym napétim. P¥i prdci na obvodech je
nutno pouZit dokonale uzemnéné péajecky. PFi
vyméné polovodicovych soudastek je nutno postu-
povat opatrné, aby se vlivem zah¥féti neposSkodily.

Ffi hledani zdvady se doporuuje neotdCet vniti-
nimi nastavovacimi prvky, dokud neni zavada
identifikovdna a nevyplyne tak nutnost pF¥islusnym
prvkem otocit. Zavadu je vhodné urcovat nejdtive
rodle vnéjSich pfiznakd — chybé&jici vi signdl nos-
né obrazu, nosné zvuku na vystupnim konektoru
vi, chybé&jici nebo zkresleny videosignél na vystu-
pech video, chybé&jici sloZky videosignédlu na ostat-
nich vystupech apod. Je tak obvykle moZno urcit
desku, na které k zavadé doSlo. Analyzou funkce
obvodi se pak d&d urc¢it pfimo vadny prvek.

Pokud je naruSeno vice zékladnich funkci, jedna
se zpravidla o poruchu napéjeciho zdroje. Kon-
trolou, pfipadné dostavenim napéjecich napéti se
ma zacinat kazda oprava.

10.3. Odstranéni zavady

PonévadZ poZadavky na méfici pfistroje a nasta-
vovaci postupy jsou velmi naroc¢né, méli by uZi-
vatelé generatoru opravovat pouze ty zavady, kte-
ré sa daji jednoduchymi prostfedky urcit a zkon-
trolovat. Jedna se hlavné o sitovy zdroj, nastave-
ni .amplitud vystupnich signald, nastaveni délky

HOCTM ¥ KX IIpUHAETCE yCcTpaHAThb. l[Ipu peMoHTe,
Korga mpubop Heo6XOZMMO pacKpHITh, HeOOXOXUMO
cobmofaTh IpaBUJa TEXHUKH 6e30IacHOCTH IIpH
pabore ¢ IenAMH, HaXONANIMMUCA IOX ONACHBIM
HanpsokeHueM. [Ipu pabore co cxemaMu Heobxomu-
MO HCIIOJIb30BATh HANESKHO 3a3€MJEHHBIN MasJbHHUK.
ITpu 3aMeHe NMOJNYNIpPOBOLHUKOBBIX 3JIEMEHTOB CJIELY-
eI MOCTyHaTh OCTOPOKHO, YTOOBI MX He BBIBECTH M3
CTpOsI Upe3MEPHBIM HAaTPEBOM.

Ilpu OTBHICKAHME HEUCIIPAaBHOCTH HE PEKOMEHIyeTCH
BpallaTh BHYTPEHHUMU pPeryJMpoOBKaMu IO TeX IIOD,
II0Ka He yCTaHOBJIEHa NPUYMHA HEHCIIPAaBHOCTH M IO-
ABUTCS HEODXOAMMOCTb IIOBEPHYTH COOTBETCTBYIOLIMH
aneMeHT. HeucnpasHocTs IeslecoofpasHo ompene-
JATH CHayaJa II0 BHEIIHWM IIpU3HaKaM — IIO OTCYT-
crBuo curHasa BY Hecymieit usobpaskeHus, Hecy-
meil 3ByKa Ha BeixonHOM rHe3dgme BU, mo orcyrcrBuio
WM MCKVKEHUSIM BHIEOCHTHAJA Ha BBIXOJAX BUIEO,
710 OTCYTCTBHIO COCTABJSIONIMX BHIEOCHTHaJa Ha
OCTAJIPHBIX BBIXOJAaX U T. I. lakuM oOpasoM, MOXK-
HO, KaK IIpaBHJO, OIpeNeJUTh IJIaTy, Ha KOTOPOH
uMeer MeCTO HeUCIpaBHOCTb. llyTemM aHammusa pa-
60TBl 1lelell MOSKHO OIPEeNEJIUTh HEIoCpeICTBEHHO
BBILIENLUINN U3 CTPOS dJIEMEHT.

‘Ecau HapyuiaeTcs 6oJibLiIEE YHUCJIO OCHOBHBIX

$yHKIMH, TO, OOBIYHO, pedyb MIEeT O HeUCHpaBHOCTHU
UCTOYHMKaA IMTaHuA. [IyTeM KOHTpOJA MJIM peryJu-
POBKM HaNps)KeHMA INHUTAHUA CcJaelyeT HadMHaTh
K KIOBIA PEMOHT. ’

10.3. Ycrpanenue neucmpaBHOCTH

Tax xak Tpe6oBaHUsA, IpeNbABIAEMble K H3MEpHU-
TeJBHBIM NpU6OpPaM U METONAM PETyJIHPOBKU, ABJISA-
IOTCA BECbMa >KECTKHUMMU, TOTPEOUTENAM TeHepaTopa
cJenoBaso 6Bl yCTPaHATb TOJBKO Te HEHCIIPABHOC-
TY, KOTOpBIE MOKHO OIPENEJUTh M IHPOKOHTPOJIUPO-
BaTh C TIOMOIIBIO TIPOCTHIX CpPencTB. Peus uzer, rias-

after lengthy .operation or due to ageing of the
components and as the result of atmospheric in-
fluences, a defect may- occur in the instrument
which will have to be remedied. During repairs
which make the removing of its covers unavoid-
able, the instrument must be handled by adhering
to the safety rules concerning instruments and
equipment operating with dangerous voltages.

Only a well-earthed soldering iron must be used
for repairing the circuits of the generator, and
especially great care must be taken when ex-
changing the semiconductor devices, in order to
prevent damage through overheating during sol-
dering.

When seeking a defect, it is recommended to avoid
altering the settings of the internal adjusting ele-
ments, as long a$ the defect has not been identi-
fied and it is not quite sure that some adjustment
must be altered. It is advisable to attempt to locate
the defect according to external symptoms — RF

- signal of the video carrier missing, the sound car-

rier is not on the output connector, video signals
on the video output connectors missing or distort-
ed, components of the video signal missing on the
other outputs, etc. In this manner, it is usually
possible to determine the board which carries the

defect. Then, analysis of the function of the cir-

cuits usually leads to the defective component.

If more than one of the functions of the generator
are defective, as a rule the power supplies are at -
fault. Therefore, the repair work should be start-
ed by checking the voltage sources and, if neces-
sary, by rfeadjusting them.

16.3. Remedy of a defect

As the instrumentation required for the adjustment
and repair of the TV generator is very extensive,
users should attempt to repair only such defects
which can be remedied easily and the result check-
ed with the aid of simple means. Such defects are
those occuring in the mains powered supply and
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nékterych impulst. Zavady sloZit&jsi, které vyZa-
duji nové nastaveni parametrli, je vhodné svéfit
do opravy vyrobnimu zavodu.

P¥i vyméné& vadnych souasti je nutno pouZivat
pouze typy, které jsou uvedeny v rozpisce elektric-
kych souCésti. SouCasti oznacené v rozpise 1AN ..
jsou vybirdny podle zvlaStnich pfFedpisi a v pi¥i-
padé jejich nahrady je nutno je objednat u k. p.
TESLA Brno, Purkyiiova 99, 612 45 Brno.

V duchu dobré tradice ma k. p. TESLA Brno za-
jem na tom, aby elektrocnické méfFici p¥istroje co
nejvice slouZily zdkaznik@im. Vyvojovému a vyrob-
nimu procesu je vénovadna velkd péCe a v fadé
pfipadd je pouZivano specidlnich technologickych
proces(i, které maji zajistit udrZeni vlastnosti p¥i-
stroje a dosaZeni poZadované pfesnosti.

Instrukéni kniZka, ptiloZend schémata a vykresy
tisténych desek usnadni uZivateli pochopeni prin-
cipu pfistroje a umoZni rychlou orientaci v obvo-
dech a jejich pfipadnou opravu. P¥i nedostatku
pFistrojového vybaveni je vhodné se obratit na
vyrobni podnik, kter§ opravu provede.

P¥istroj je nutnc zaslat na adresu:
TESLA Brno, k. p., Purkyiiova 99,
€12 45 Brno, telefon 447.

Adresa opravny (pro osobni styk):

TESLA Brno, k. p., servis méficich p¥istroji,
Mercova 8a, 612 45 Brno, telefon 558 18.

10.4. Kontrola technickych parametrii

Po provedenych opravach nebo pii kontrole tech-
nickych parametrit postupujeme nasledujicim zpt-
sobem:

HEIM 06pasoM, O CEeTeBOM HCTOYHHMKE HUTaHusA, 06
YCTaHOBKEe aMILIMTYJH BBIXOJHBIX CHTHAJOB, 06 ycra-
HOBKE NJUTEJbHOCTUH HEKOTODBIX HMIIyJbCOB. Bouee
CJIOKHBIE HEMUCIPABHOCTH, HY)KAAIOIIMeCs B HOBOU
yCTAHOBKE TIapaMeTpOB, IIeJecoo6pasHO YCTPaHUTh
Ha 3aBOJle-U3TOTOBUTEJIE.

Ilpu 3aMeHe BbIENIMX U3 CTPOS meTaseil Heob-
XOLHMMO HCIOJB20BATH TOJBKO THIBI, KOTOPHIE yKa-
3aHBl B criequPUKaUM 3JeKTPUUeCKUX merased. [e-
TaJu, obosHaueHHble B cnequdukanuu 1AN . . . BHI-
6upaloTcsA MO CHeLUabHON MHCTPYKUMU M B CIydae
X 3aMeHbl HUX CJeNyeT 3aKas3aTb B KOHIEDHOBIM
npennpuaTuu  »Tecaa«, Bpuo, Ilypxumesa 99,
612 45 Bpuo 12 — UCCP.

B coorsercTBMuM ¢ Xopowledl TpanuIued HAIlMOHAJb-
Hoe mpenmpusaTue »Tecma«, BpHo saunrepecosano
B TOM, 4TOOBI 3JIEKTPOHHBIE H3MEPUTENbHbIE TPU6O-
PBl KaK MOKHO JIydIlle CJIYXHJIUX IOTPeDUTENsIM,
IIponeccy paspaGoTKM ¥ IPOM3BOACTBA yHEJAETCH
GosIbIlIOe BHUMAaHHE U B PAle CIyYaeB MCIIOJb30BAHEL
CHelHaNbHBEe TEeXHOJOIMYECKUe IIPOIECCH, IIeJIbIO
KOTOPBIX ABJSETCA COXpaHEHME INapaMeTpoB IIpubo-
pa ¥ pocrmxeHue Tpebyemoil TouHoCTH. MHCTpyK-
UUsA, TPUJOKEHHBIE CXEMBl U YEpPTEXU IEeYaTHBIX
cxeM ofsleryaoT noTpeGUTeN0 IOHATL IPUHIIMI Iei -
crBusa npubopa u 6yIyT crmocoGeTBOBATH GHICTpOM
OPDHEHTHPOBKE B CXeMax B CJy4ae HeoOXOnMMOCTU
PEMOHTA.

Bonee ciaoxunre BH Bl DEMOHTA PEKOMEHIOYETCA OCy-

- INECTBJIATH TOJILKO Ha 3aBOIE-U3TOTOBUTEJIE.

Bosee monmpobuble nHGOpMauUu mpemoCTaBISLET:

KOBO, sremneroprosoe o6nenuuHeHHe,
ITpara — Yexocnosaxkus

10.4. KouTpons TexHuuecKMX mapaMeTpos

Hocne BbimosHEHMA peMOHTa uJM HpH KOHTpOIe
TEXHUYECKUX IapaMeTpOB Heo6XOOMMO IOCTyHaTh
cienymomuM obpasoM: -

the adjustment concerns mostly the amplitude of
the output signals and the duration of certain
pulses. It is best to entrust to the makers’ repair
cervice moere involved repairs which require re-
adjustment of the instrument parameters.

When defective components are being exchanged,
always the types listed in the ,List of Electrical
Components“ must be used for replacement. Com-
ponents designated 1AN... are specially selected
units. Therefore, in case of need, they must be
ordered from the makers.

In order to uphold its good tradition, TESLA Brno,
Nat. Corp. have great interest in ensuring that the
electronic measuring instruments supplied render
perfect service. Great care is devoted to develop-
ment and production and in many cases special
technology is applied in order to ensure long-last-
ing advantageous properties and to achieve the
highest possible accuracy. -

This Instruction Manual, the enclosed diagrams
and drawings of the printed circuit boards will
help the user to comprehend the principles of the
instrument operation, orientation in its circuitry
and even offer help it a repair becomes necessary.
Nevertheless, if a more involved problem is en-
countered, it is. advisable to refer to the makers’
service organization.

More detailed information is available from

KOVO, Foreign Trade Corporation, PRAHA,
Czechoslovakia.

10.4. Checking of technical parameters

After a repair, or for the purpose of checking the
operation of the TV generator for correctness, the
following procedure has to be carried out:



10.41. Kontrola napédjecich napéti

Zkontrolujeme napéti na vyvodech desky 14. Si-
tové napéti udrZujeme na 220 V -+1%. Mé&Fime

AVOMETEM II. Napé&ti musi byt v toleranci +10%.

Tlacitka obrazct i vf kandlll museji byt vypnuta,
nosnéi zvuku rovnéZ vypnuta.

Napéti na napaj=ti

1041, KoHTpoJab HaUpsaXeHUU

NMUTAaHUA

ITpOKOHTPOJIMPOBATL HATIPSKEHUS Ha BLIBOJAX TLIA-
151 14. Hanpsxenue cetu HeoGX0IMMO IIOANEPIKU-
Bath 220 B 1£1%. Mamepenwe ocymiecTBiars mpu-
6opom »ABOMET Il«. HampsoxeHus HOJKHEI Ha-
XOOUTbCA B mpemenax momyckos +10%. Kuomku
UCTBITATENBHBIX Tabaui u KauaioB BYU  mosxHb
OBITH B TIOJIOKEHWY »BBIKJIIOUEHOK, HECyIIas 3ByKa
TAK)Xe BBIKJIOUEHa. :

Hanpmxemm HCTOYHUKA NUTAHUA

104.1. Checking of powering

voltages ’

The voltages on the terminals of board 14 have to
be measured. The mains voltage has to be main-
tained at 220 V +1%. Recommended meter: AVO-
MET II. All the results of the measurement must
be within +10% of the voltages tabulated below.
The push-buttons for pattern selection and RF
channel selection must be in the idle position. The
sound carrier must be switched off.

Voltages of pewer supply

Vyvod 8 - zem 9 - zem 11 - zem
Brison 1-2 3-4 5-6 : 8 - semus 9 - seMasn 11 - zemns
Terminals : 8 - earth 9 - earth 11 - earth
Nap#ti 15,1 V~ 14,7 V~ 41V~ +46 V —17V’ +18V
Hanpsxenue 15,1 B~ 14,7 B~ 41 B~ -+46 B —17B +18 B
Voltage 15.1 Vac 14.7 Vac 41 Vac . +46V - =17V +18 Vv

M

Zkontrolujen'le napéti na vyvodech desky 11. M&Fi-
me AVOMETEM 1II proti zemi. Napé&ti musi byt
v toleranci +£1%. P¥i v&tdi odchylce dostavime
pfisluSnymi potenciometry na desce 11.

Napéti na stabilizatorech

ITpOKOHTPOJIHPOBATE HANIPSIKEHHE HA BEIBOJAX ILIa-
o1 11. Wameputs mpu6opom »ABOMET .II« orHo-
curensHO 3eMuru. Hanpssxenwe nossxsHo 6bITH B IIpe-
nenax momyckoB +1%. Ilpu GoxblueM OTKJIOHEHHU
CCYIIECTBUTL YCTAHOBKY COOTBETCTBYIOIIMMY IIOTEH-
quoMeTpaMu Ha maTe 11.

Hanpskenus na crabunusaropax

Then, the. voltages-on the terminals of board 11
have-to be measured (with AVOMET II.) against
earth .and compared with the following Table. The
results should tally within +1%. If a larger dif-
ference is found, the appropriate control potentio-
meters on board 11 must be readjusted.

Voltages of stabilizers

vyvod 51 61 25 5 Brison 51 61 25 5 “Terminal 51 - 61 25 ‘ 5

napéti +5V +6V | +275V —6V Hanpsxenue +5 B +6B | +275B —6 B Voltage +5Vv +6V | +275V , —6V
|

potenciometr R2 R7 R15 R23 [Morennuomerp R2 R7 .R15 [R23 Potentiocmeter R2 R7 R15 ‘ R23
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10.4.2. Kontrola vystupn

videosignalu

Pomoci oscilografu zkontrolujeme vystupni signa-
ly pfi zatiZeni vystupu 75 Q. ,

Vystupni signaly

104.2. KouHTpoas BHXOZOB

B Og€OCHUTHAaJa

C nomompio ocuuiIOrpadga MPOKOHTPOIMPOBATE BbI-
XONHBIC CHUTHAJBI IIpM HarpysKe Beixoma 75 OM.

Brixonusie curnasns:

10.4.2. Checking of video signal
outputs

The ouput signals have to be checked with the
output loaded by 75Q, by means of a suitable
oscilloscope and the results compared with the
data in the Table below.

OQutput signals

N 3 &, HOnurens- o
Signal Nap#sti Tolg;an ® o Hrany Curnan }}iaezi’; Honycx = ;; HOCTb Signal Voltage Tolzgan < .. | Edges
SE ! ;_‘—3 2 | dpouros GRS

obrazovy zatem- ’ Kanposmit - 1B < 100 Frame blanking

llovaci impuls 1Vss -+10% — | <100ns racamui uMnyasc | pasmax | —+10% -~ HCek pulse 1Vp_p | +10% |minus| < 100ns

radkovy zatem- . Crpounsrit 1B < 100 Line blanking

fiovaci impuls 1Vss -=10% — |<100ns racamuit uMnyasc | pasmax | —+10% — HCek pulse 1Vp-p | :£10% m'nus| <100 ns

zatemiiovaci CMecs racsamux 1B ' < 100 "
‘smés 1Vss +10% — | <100ns HMIIyJIbCOB pasmax | +10% — HCeK Blanking signal 1Vp_p | -~10% |minus| < 100 ns

synchronizadéni N Cmecy cun- Synchronizing

smes 1Vss ~10% — | <100 ns XPOHUBUPYIOUIUXK 1B < 100 signal 1Vp-p | -+10% [minus| < 100 ns

MMIy IbCOB pasmax | -+10% —' |  Hcek .

Pomoci oscilografu, monitoru, Secamskopu a vek- C TIOMOIIbIO OCHHUILIOCKONA, MoHuTOpa, Cekamcko- The video + and video — signals have to be

torskopu zkontrclujeme signéaly na vystupech vi-
deo + a video — pii zatiZeni vystupu 75 Q.

Vystupni napéti ernobilych obrazci (kromé gra-
dace) musi byt 1 V,, +10%. Kontrolujeme pomo-
ci oscilografu. Na barevném monitoru zkontrolu-
jeme proklad a stabilitu vSech obrazcli, u barev-
nych obrazcG podani barev a pFechody. Pomoci
Secamskopu zkontrolujeme spravné kmitoéty pru-

hii a identifikadnich impulst a spravné nastaveni

vf a video preemfaze, u chrominanéniho signdlu

SECAM. Pomoci vektorskopu zkontrolujeme sprav-
nou f4zi a amplitudu chrominanéniho signdlu PAL.

Ta ¥ BEKTOPCKONa NPOKOHTDPOJHPOBATL CUTHAJLI HA
BEIXOaX BUIEO | M BUIEO — NPH HATPy3Ke BhI-

* xoma 75 Om.
Brixonnoe mampsikeHne cUTHAIOB YepHOGETBIX HCIBI-

TAaTENbHEIX Tabaun (KpoMe CUTHAJOB Tpajaldiu)
BOKHBEL cocTaBaATe 1 B pasmax +10%. Ilpowus-
BECTH KOHTPOJb C IIOMOLIBIO OCLMJLIOCKOma. Ilo
UBETHOMY MOHMTOPY IPOKOHTPOJMPOBATh depec-
CTPOYHYIO DPasBEPTKY M CTaGUJIBHOCTb BCEX TaBuruiI,
B Cly4yae IBETHBIX TabJuI] — LBeTONepemady u Iie-
pexompl. C momomsio CekaMcKola TIPOKOHTPOIHMPO-
BAaTh TIPAaBUJIBHBIE YaCTOTHL IIOJIOC M OTPEHEJISIONINX
MMIYyJbCOB, a TaKKe IPABHJBHYIO YCTaHOBKY IIpe-
IOBICKaKeHU? B Tpakre BU wu Tpakrte Bumeocurmaia
y curHama usetHoctu CEKAM. Ilpu momomu Bex-
TOPCKOMA KOHTPOJIUDYEM IPAaBHIBHOCTH Paskl U aM-
IUIATY OBl CUTHaJa 1BetHoctr ITAJL.

checked with the aid of an oscilloscope, monitor
and a Secamscope and vectorscope, with the out-
puts of the TV generator loaded by 75 Q.

The output voltage of the black-and-white patterns
(except for the gradation) measured with the
oscilloscope must pe 1 V,_, +10%. The interlac-
ing and stability of all the patterns and the colour
rendering and junctions between the colour pat-
terns have to be checked by means of the colour
monitor. Finally, with the Secamscope, the fre-
quencies of the bars, of the identification pulses
and the adjustment of RF and of the video pre-
emphasis have to be checked for correctness on
the chrominance signal SECAM. Check the proper
phase and the amplitude of the PAL chrominance
signal with the aid of the vectorscope.
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10.43. Kontrola parametrt

vystupniho vf signédlu

10.4.3.1. Konirola kmitotu nosné obrazu

Kontroclu kmito¢ilt nosné obrazu provedeme pomo-
¢i univerzalniho ¢&itate (napf. BM 526 s méniCem
D? 5260), a to m3Fenim nemodulovaného vf sig-
nalu na konektcru 16. Pfed méFenim nastavime
zeslabova¢ 9 (obr. 2) na pravy doraz, dbame, aby
nebylo stladeno Zadné z tladitek obrazcii 5, prepi-
nad zvukové modulace 6 dame do stfedni polohy
— nosna zvuku vypnuta. Postupem, uvedenym
v kapitole 6.3.1., je moZno nastavit libovolny kmi-
.cfet nosné obrazu, zaruCovany technickymi pod-
minkami. ’

10.4.3.2. Kontrola kmitodtu mezinosné zvuku

Kontrolu kmitoftu mezinosné zvuku provedeme
pomoci univerzdlniho C¢itate (napf. BM 526),
piipojeného na vystupni konektor 16 pfes vi-
decmodulator’ (napf. méFic hloubtky AM pulsni
modulace T 683). Pfed méfenim nastavime uro-
veili signaiu ovladacim prvkem 9 na maximum,
dbame, aby nebylo stlateno Zadné z tlacitek 2 ani
E. PFepina¢ zvukové modulace 6 pFepneme postup-
n® do poloh: 55 MHz nemod. (nemodulovano) a
6,5. MHz nemod. a mé&Fime kmitofet mezinosné
zvuku.

10.4.3.3. Kontrola urovné nosné obrazu a zvuku

Kontrolu drovng nosné obrazu a zvuku provede-
me pomoci m&rného pfijimace s ladénym vstupem,
pfipcjeného na vystupni vi kongktor 16. Pfed mé-
fenim nastavime maximalni droveil signalu ovla-
dacim prvkem 9, dbame, aby Zzadné z tlacitek D
nebylo stlateno, pfepinaC 6 pfepnut na 55 MHz
nemod. Postupem uvedenym v kapitole 6.3.1. na-
ladime libovolny kmitoCet nosné obrazu a mérnym
pFijimadem méfime max. Grovn& nosné obrazu f,
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1043. KouTpouap mapaMeTpOB
BRI XOAHOro curuaaa BU
10.4.3.1. KoHTpoJap 4acTOTH Hecymeit

1306paKeHu A
KouTposs 49acToThl Hecyineii usobpaskeHus: oOcCy-
IIECTBJIAETCS C [IOMOLIbIO YHHBEPCAJbLHOTO CUETUHKA
(mampumep, BM 526 ¢ mpes6pasosatenem BP 5260)
MyTeM M3MepeHWs AeMOAyIMpoBaHHOTO curHasa BY
Ha ruesne 16. Ilepen usMepeHueMm yCcTaHOBHUTDH aTTe-
Hioatop 9 (puc. 2) B IIOJIOMKEHWE IPABOTO yHNOpa,
creguTh 3a TeM, 4ToBBl He OBLIA Ha)kaTa HU ONHA
13 KHOIOK MCIBITATEJNBHBIX TAOJIMII 5, Iepexjoda-
Telb MONYyJSITHU 3ByKa 6 YCTAaHOBUTb B CpeLHeEe
[IOJIO’KeHHe — Hecylas 3ByKa BBEIKJIIOUEHa. B cooT-
BETCTBUK ¢ IaBoil 6.3.1. MOXHO yCTaHOBUTB JIO-

6yi0 uacTOTy Hecyijeil W306paXkKeHWs, TapaHTHPO-

BAHHYIO T€XHUUYECCKUMU YCIOBUAMH.

10.4.3.2.

KoHTpPOJB 4acTOTHl IONHECYIIeH 3ByKa OCYLIEeCTBJIA-
eTcsi ¢ IOMOIBIO YHUBEDPCAJBHOTO CUeTdMKa (Ha-
npuMep, BM 526), MDOAKTIO9EHHOT0 K BBIXOZHOMY
rHe3ny 16 depes BUIEOMORyJNATOD (HAMpUMeEp, U3Me-
puTeNs TIYyOHHBL
T 683). Ilepen wu3MepeHHeM YCTAHOBUTH YPOBEHBb
CUTHAJa PYyYKod 9 Ha MaKCUMyM U CHEIUTb 3a TeM,
4yTcOel He OBLIA HAXKaTa HU ONHA U3 KHOIOK 2 MU
5. IlepexmodaTesb MOAYJNAMH 2ByKa © MepEKIO-
yaTh IOOuYepenHo B HousKeHue: 55 MIm memonm. u
6,5 MI'n HeMon. ¥ WEMepsTh 4acTOTy IONHECYLIei
3ByKa.

10.4.3.3.

KouTtposnp yacTOTHl IOXHECYIIEH 3BYKa

Kourposas ypoBHe#! HeCymux
u3obpakeHUs U 3ByKa

KouTposs ypoBHA HeCymUX M300paskeHUsA u 3BYKa
IIPOU3BECTH C HOMOIUIBI0 M3MEPUTENBHOTO IPUEMHHU-
Ka C Pe30HAHCHBIM BXOIOM, IHOIKJIOYEHHBIM K BEIXOJI-
momy raezny BY 16. Ilepen usmepeHueM yCTaHOBUTD
MaKCUMaJBHBI ypOBEHb CHUTHajla pydkoidr 9 wm cie-
IUTH 3a TeM, YTOOHI ‘HU OfHA U3 KHOIOK 5 He 6blia
HakaTa. [lepekiaiodaTesp 0 IEPEBECTH B IIOJIO)KEHHE
5,5 MIuy memon B cooTBeTcTBMM €O CKa3aHHBIM
B riaBe 6.3.1. HacTpouTh J0BYyI0 UaCTOTy HeCyIlen

AM  uMIOyJbcHOM MONYJIALMY -

1043. Checking of parameters of RF
output signal
10.4.3.1. Checking of video carrier frequencies

The frequencies of the video carrier can be check-
ed best with a universal counter (e. g., the BM
526 with converter BP 5260) by measuring the un-
modulated RF signal on connector 16. Before the
measurement, the attenuator 9 (Fig. 2} must be
set to its exreme clockwise position; it must be
ensured that none of the push-buttons 5 for pat-
tern selection is depressed and that the sound
modulation selector 6 is in its centre position (the
sound modulation is off). In item 6.3.1. is describ-
ed how any required video frequency can be set
within the ranges given in item 3.

10.4.3.2. Checking of sound intercarrier frequency

1he intercarrier frequency can be checked with
a universal counter (e. g., BM 526) connect-
ed to the output connector 16 via a video modu-
lator (e. g. meter of the. AM pulse modulation
depth T 683). Before commencing the measurement,
maximum signal level has to be set with control 3
and it has to be ensured that none of the push-
-buttons of the sets 2 and 5 are depressed. The
selector of sound modulation 6 has'to be set to
=5 MHz and then to 6.5 MHz. In both cases, the
irequency must be measured without modulation
applied.

10.4.3.3. Checking of levels of video and sound

carriers
A measuring receiver with tuned input has to be
connected to the RF output connector 16. Before
commencing the actual measurement, maximum
signal has to be set with control 9.None of the
push-buttons 5 must be depressed, the selector 6

“ must be set to 5.5 MHz (unmod.). Any video carrier

trequency has to he selected according to item
€.3.1. Then, the maximum level of the video carrier
f_and of the sound carrier f, = (f, + 5.5 MHz) can



a zvuku f,= (f,+ 5,5 MHz). Uroveti nosné obrazu
musi byt z 8 mV, trovell nosné zvuku musi byt
0 20 =2 dB niZ8i ne? drovel nosné obrazu. TutéZ
kontrolu opakujeme pii zapnuti mezinosného kmi-
to€tu zvuku 6,5 MHz, kdy f,= (f, + 6,5 MHz).

' 10.4.3.4. Kontrola vnitfni modulace nosné obrazu
.a zvuku

Kontrolu vnitfni modulace nosné obrazu a zvuku
provedeme pomoci dobrého televizniho pfFijimace.
Pri této kontrole propojime vystupni vf konektor
16 pomoci kobelti 1AK 644 14 a 1AK 64215 s pii-
sluSnymi anténnimi zdifkami televizoru a peclivé
(podle nédvodu) nastavime jak televizni generator,
tak i zkuSebni televizor. Tyka se to zejména sprav-
ného sefizeni kontrastu a jasu a spravného nala-
déni pfijimate — na minimdalni brum ve zvuku.
Touto kontrolou lzesnadno urcit p¥ipadné zavady
v generatoru vnitfniho videomodulac¢niho signélu
(zkuSebni obrazce) a v generatoru 400 Hz (pro
FM nosné zvuku vnitfnim signalem).

11. POKYNY PRO DOPRAVU A SKLADGVANI

11.1. Doprava

Konstrukce obalu je FeSena s ohledem na sniZeni
nep¥imych vlivt b8hem dopravy. Dopravu 1ze usku-
eGfiovat v3emi dopravnimi prostfedky. PFistroj
vSak musi byt chréndn proti pfimym povéirnost-
nim vlivim a plscbeni teplot niZ$ich neZz —25°C

n306pasKeHUss U ¢ TOMOIIbI0 W3MEPHUTENBHOTO IpH-
eMHUKA UZMepUTh MaKCUMAaJbHble YPOBHU HECYIUX
nsobpaskenus f, u aByka f, = ({, + 5,5 MIu).
YpoBeHb Hecyineil u2306paskeHMsT IOJKEH ObITH
z & MB, ypoBenp Hecymieil 3ByKa noskeH OBITH Ha
20 2 b HuKe ypoBHA HeCymIMX H300pasKeHUs.
Tako#l ke K HTPOJb CUYWSCTBUTH NPU BKIIOYEHUH
monHecymeil gacrorsl 3Byka 6,5 MI'n, xorma f, =
= (f, + 6,5 MI'n).

10-4.3.4. Kourposap BHyTpeHHEUd MOLYIALUH
Hecyajed u300parkeHUS U 2ByKa

KouTpons BHyTpeHHell MOmyJfuuum Hecylleidl MH30-
6paskeHUs U 3ByKa IIPOM3BECTH C IIOMOIIBIO XOPO-
IISTO TeJeBW3MOHHOIO IpUeMHUKa, [Ipu aTOM KOHT-
poJie COENMHUTH BBIXONHCE THE3N0 16 € IOMOIIBIO
kabeneit 1AK 64414 u 1AK 642 15 c coorBercTBy-
I0IIMM AHTEHHBIM BXOIOM TEJEBHU30Pa U TUIATEJIbHO
(Mo MHCTPYKUUM) YCTAHOBUTHL KaK TeJIeBU3MOHHBIN
TeHepaTop, TaK U HCHOBITATENbHBIA TelaeBusop. Cxa-
2aHHOE KaCaeTcs, B IEepBYI oOdepelb, IIPaBUJIBHOU
YCTAHOBKH KOHTPACTHOCTU M SIPKOCTH, a TaKe IIpa-
BUJIbHOU HACTPOMKU IIPUEMHHKA II0 MUHUMAJIbHOMY
CUTI'HaJy HABOINOK B TpakTe 3ByKa. C moMouibio Ta-
KOTO KOHTPOJA IMOMKHO JIETKO OOHApYy>KUTb BO3MOX-
Hble HEUCIIABHOCTY Te€HepaTopa BHYTPEHHErO BUIEO-
MOIYJIAIMOHHOIO CUTHaja (WUCHBITaTeJbHblE Tabuu-
ust) u reHepatopa 400 I'm (nas dacToTHOM MOZy-
JALUK Hecylleidl 3ByKa BHYTPEHHUM CHUTHAJOM ),

11. YKA3AHUA 10 TPAHCIIOPTUBKE
N XPAHEHHXIO

11.1. TpaucmoprupoBxa

KoHcTpyKuus Tapbl pellleHa € y4eTOM yMEHbIIEHUS
BO2JEUCTBUSA KOCBEHHBIX BIUAHUE B TIpOIfecce TpaHC-
TICPTUPOBKHU. | pAaHCIOPTUPOBKY MOJKHO OCYIIECT-
BJATH C HOMOIBI0 BCEX TPaHCHOPTHHIX cpencts. On-
HakKo, Ipufcp HOJKeH OBITH 3alIUilleH OT IIPSIMOTO
IefiCTBUA IOTONBI, a TAKXXe OT BO3NENCTBUS TeMIle-

be measured with the  measuring receiver. The
level of the video carrier must be z 8 mV, that of
the sound carrier must be lower by 20 2 dB. The
same check has to be carried out also with the
6.5 MHz intercarrier set when f, = (f, + 6.5 MHz).

N

10.4.3.4. Checking of internal modulation of video
and sound carriers

This test has to be carried out by using a high-
-quality TV receiver. Ouiput connector 16 has to
be connected with the aid of cable 1AK 644 14 and
1AK 642 15 to the appropriate serial sockets of the
receiver and then the TV generator and the re-
ceiver adjusted precisely. Especially the contrast
and brightness of the receiver must be set care-
fully and its tuning must be perfect so as 10 en-
sure minimum hum in the sound. By this test it is
easy to ascertain defects, if any, in the video
modulating system of the TV generator (test pat-
terns) and/or in its 400 Hz tone generator (for
modulating the sound carrier by FM]J.

11. INSTRUCTIONS FOR TRANSPORT AND
STORAGE

11.1. Transport

The packing of the instrument has been designed
with the aim of maximum possible reduction ol
all indirect adverse influences during transport,
which can be accomplished by any transport
means. However, the instrument must be protected
against the direct influence of adverse weather
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a vyssich neZ +55°C. Kratkodobé zvyseni vlihkosti
nemdé na vlastni pFistroj vliv.

11.2. Skladovani

Nezabaleny pfistroj lze skladovat v prostiedis tep-
lotou +5°C aZ +40°C pii maximéalni relativni
vlhkosti do 80%. P¥i kratkodobém skladovani lze
pfistroj v tovarnim obalu skiadovat v rozmezi
—25°C aZ +55°C pfFi relativni vlhkosti do 95%.

V obou p¥ipadech je nutné skladované pFistroje
chréanit proti povétrnostnim vlivim uloZenim  ve
vhodnych prostordch prostych prachu a vypart
7 chemikalii.

Na skladované pfistroje nema byt ukladan Zadny
dal$i materiél.

12. UDAJE O ZARUCE

Na spravnou funkci svych vyrobk® poskytuje k. p.
Tesla Brno zaruku v délce stanovené hospodar-
skym zakonikem ¢&. 109/1964 Sb. ve znéni &. 37’
1971 Sb. (8§ 198 135). Podrobné&jsi tdaje o délce
zaru€ni doby jsou uvedeny v zarufnim listé.)
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patypet Hmwxe —25°C u seime +55°C. Kpartko-
BpEMEHHOE yBeJIUUYEHUE BJIAXKHOCTH He OKa3bIBaeT
BPENHOTO IeiCTBUS Ha COBCTBEHHO IIpubop.

11.2. Xpanenue

HeynaxoBanHbil npubop MOKHO XpaHHUTL B Cpele
¢ temmepatypoit 45 °C + +40°C npu MaxcuMasb-
HOI oTHOCHMTeNbHOI BiaxHocTH 1o 80%. ITpu xpat-
KOBPEMEHHOM XPaHEHUHN MOXXKHO IpUBOp B 3aBOI-
CKOM Tape XpaHWUTb B Cpefie € TEMIEpaTypoil Or
—25°C 1o +55°C u npu OTHOCHUTENBHOM BJAXK-
noctu 1o 95 %. ‘

B oboux cayuasx HeoGXONMMO XpaHUMBIE IPUGOPHI
CaIUImaTh OT BO3LEHCTBUA IIOTONBI IIyTeM MX yCTa-
HOBKHU B HOILXONAIIUX IIOMELIeHUAX 6e3 TMbLIyg ¥ XU-
MUYECKHUX MCTIapPEHUH. .
Ha momemennsle Ha xpaHeHue Npur6OpHl 3allpeliaeT-
Cs1 KJIACTb KaKOM-au60 MHOM MaTepuall.

12. YCJIOBUA T'APAHTUU

IIpesnpustue Tecaa BpHo rapanTHpyer mnpaBMIIb-
Hyl0 paboTy CBOMX M3IEJNHMHA B TedeHHEe TapaHTHMH-
HOTO CpOKa [JIA 3aKasdukoB cTpaH-uieHoB CIB u
MM PaBHBEIX, YCTAaHOBJEHHOTO OOLIMMU YCIOBUAMU
COB 1968 r. (§§ 28-30). .

Bosee mopnpoGHbie OaHHBIE O IIPONOJIKUTEILHOCTH
TapaHTUHHOTO CpPOKa yKasaHbl B TapDAHTUUHOM CBH-
IeTeTbCTBE. -

conditions and temperatures lower than —25°C
or - higher than +55°C. Transitory increase of
the relative humidity above the permissible limit
has no detrimental influence on the instrument.

11.2. Storage

When unpacked, the instrument can be stored in
surroundings where the temperature is within the
range of +5°C to +40°C at a maximum relative
humidity of up to 80%.

For a short period of time the instrument can be
stored in its original packing where the tempe-
rature is within the range of —25°C to +55°C at
a relative humidity of up to 95%.

In either case, the instrument must be protected
#gainst direct atmospheric influences by placing
i1 in a suitable dustfree room where chemical
fumes are not present.

No other material is allowed to be stacked on the
shelved instruments.

12. GUARANTEE

With customers outside Czechoslovakia, the gua-
rantes conditions are agreed upon individually in
every case. (Details about the guarantee terms are
given in the Guarantee Certificate.)



13. LIST OF ELECTRICAL COMPONENTS

Resistors:

TV generator 17

No.

Type

Value Tolerance

Max.

Standard CSSR

+ % load W,
R1 Potentiometer 2.5 kQ _ 0.5 TP 280b 20A 2k5/N
R2 Potentiometer 1AN 698 11.1
R3 Film 24 kQ 5 0.25 TR.151 24k/B
R4 Film 680 Q 10 0.25 TR 151 680/A
R5 Film 100 Q 10 0.25 TR 151 100/A
Capacitors:
No. Type Value Tolerance Max. DC Standard CSSR
+ % voltage V
C1 Tubular 1500 pF — 1600 TC 276 1k5
c2 Tubular 1500 pF — 1600 TC 276 1k5
C3 Polystyrene 330 pF 5 100 TC 281 330/B
C4 Polystyrene 330 pF 5 100 TC 281 330/B
C5 Ceramic 10 + 33 pF 20 250 TK 755 10p + 33p/M
C6 Ceramic 220 pF 20 40 TK 754 220p/M
c7 Ceramic 12 + 18 pF 20 250 TK 755 12p + 18p/M
c8 Ceramic 100 pF 20 250 TK 755 100p/M
C9 Ceramic 33 + 47 pF 20 250 TK 755 33p + 47p/M
C10 Electrolytic 2000 uF — 25 TC 936a 2G - PVC
Ci1 Electrolytic 2000 uF _— 25 TC 936a 2G - PVC
C12 Class Y 0.1 uF 42X 250 TC 241 M1 4 2X
2500 pF + 2k5Y 2X 10 uH
2X 10 yH —

Transformers and coils:

Component Designation Drawing No. No. of tap No. of turns Wire &
in mm
Transformer Trl 1AN 663 90 .
coil 1AK 625 32 1—2 520 0.224
3—4 520 0.224
4—5 47 0.315

Component Designation Drawing No. No.'of tap No. of turns Wire &
in mm
6—7 200 - 0.14
8—9 73 0.4
10—11 73 0.8
Delay line L1L2,L3 1AK 61119
Further electrical components:
Component Type - Value Drawing No.
Transistor E1 KU6051
Transistor E2 - KU601
Transistor E3 3NU73
Transistor E4 KC508
Incandescent lamp Z1 6V/0.05 A 1AN 109 12

F 200 mA for 220 V
F 400 mA for 120 V

Fuse cartridge P1
Fuse cartridge P1

CSN 354733.2
CSN 354733.2

PAL 7 (1AF 019 33)

Resistors:

No. Type Value Tolerance Max.

Standard CSSR

+ % load W
R1 Film 100 Q 10 0.25 TR 151 100/A
R2 Film . 3.3kQ 10 0.25 TR 151 3k3/A |
R3 Film 12 kQ 10 0.25 TR 151 12k/A {
R4 Film 680 Q 10 0.25 TR 151 680/A ' |
RS Film 220 Q 10 0.25 TR 151 220/A
R6 Film 47 Q 10 0.25 TR 151 47/A
R7 Film 1.5kQ 10 0.25 TR 151 1k5/A
R8 Film 3.3kQ ' 10 0.25 TR 151 3k3/A
R9 Film 270 Q 10 0.25 TR 151 270/A
R10 Film 270 Q 10 0.25 TR 151 270/A
R11 Film 1kQ 10 0.25 T_R 151 1k/A
R12 Film 330 Q 10 0.25 TR 151 330/A
R13 Film 220 Q 10 0.25 TR 151 220/A
R14 Ceramic 220 Q — 0.5 TP 011 220
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R15
R16
R17
R18
R1S
R20
R21
R22
R23
R24
R25
R26
R27
R28
R29
R20
R31
R32
R33
R34
R35
R36
R37
R38
R39
R40
R41
R42
R43
R44
R45
R46
R47
R48
R49
R53
R57
R58
R59
R60

- R52
- R56

 Type

Value

Tolerance

Max.

Standard CSSR

+ % load W
Ceramic 1kQ — 0.5 TP 011 1k
Film 200 Q 5 0.25 TR 151 200/B
Film 10 kQ 10 0.25 TR 151 10k/A
Film 1kQ 5 0.25 TR 151 1k/B
Film | 82.5kQ 1 0.25 TR 191 82K5/F
Film 24 kQ 1 0.25 TR 191 24K/F
Ceramic 10 kQ — 0.5 TP 011 10k
Film 510 Q 5 0.25 TR 151 510/B
Film 10Q 10 0.25 TR 151 10/A
Film 22.1kQ 1 0.25 TR 191 22K1/F
Film 27.4kQ. 1 0.25 TR 191 27K4/F
Film 4.7 kQ 1 0.25 TR 191 4k7/F
Film 510 Q 5 0.25 TR 151 510/B
Film 10Q 10 0.25 TR 151 10/A
Ceramic 1kQ — 0.5 TP 011 1k
Film 330 Q- 10 0.25 TR 151 330/A
Film 10Q 10 0.25 TR 151 10/A
Film 3.3kQ 10 0.25 TR 151 3k3/A
Film 100 Q 10 0.25 TR 151 100/A
Film 1kQ 10 0.25 TR 151 1k/A
Film ~ 6.8 kQ 10 0.25 TR 151 6k8/A
Film 6.8 kQ 10 0.25 TR 151 6k8/A
Film 820 Q 10 0.25 TR 151 820/A
Film 820 Q 10 - 0.25 TR 151 820/A
‘Ceramic 22 kKO — 0.5 TP 011 22K
Film 510 Q 5 0.25 TR 151 510/B
Film 4.3kQ 5 0.25 TR 151 4k3/B
Ceramic 3.3kQ — 0.5 TP 011 3k3
Film 4.3 kQ 5 0.25 TR 151 4k3/B
Film 510 Q 5 0.25 TR 151 510/B
Film 4.3 kQ 5 0.25 TR 151 4k3/B
Ceramic 3.3kQ — 0.5 TP 011 3k3
Film 43kQ 5 0.25 TR 151 4k3/B
Film 560 Q 5 0.25 TR 151 560/B
Film 10 kQ 1 0.25 " TR 191 10k/F
Film 1.2 kQ. 1 0.25 TR 191 1K2/F
Film 680 Q 10 0.25 TR 151 680/A
Film 680 Q 10 0.25 TR 151 680/A
Film 10Q 10 0.25 TR 151 10/A
Film 10 Q 10 0.25 TR 151 10/A

No. Type Value Tolérance Max.- . Standard CSSR
+ % load W
R61 Film 560 Q 10 0.25 TR 151 560/A
R62 - R65 Film 10 kQ o1 0.25 TR 191 10K/F
R66 - R69 Film 1.2 kQ 1 0.25 TR 191 1K2/F
R70 Ceramic 3.3kQ — 0.5 TP 011 3k3
R71 Film 68 Q 10 0.25 TR 151 68/A
R72 Film 12 kQ 10 0.25 TR 151 12k/A
R73 Film 12 kQ 10 0.25 TR 151 12k/A
R74 Ceramic 22 kQ — 0.5 TP 011 22k
Capacitors:
No. Type Value Tolerance Max. DC standard CSSR
+ % voltage V
C1l Trimmer 1.2-9pF — 400 WK 701 09
c2 Ceramic 220 pF 10 40 TK 774 220p/K
C3 Ceramic 56 pF 10 40 TK 774 56p/K
+-80 _
c4 Ceramic 0.1 uF —20 12.5 TK 782 100n/Z
C5 Electrolytic 100 uF — 15 TE 984 G1 - PVC
+-80
o Ceramic 0.1 uF —20 125  TK782100n/Z
c7 Electrolytic 100 uF — 15 TE 984 G1 - PVC
+80 .
C8 ~ Ceramic 10 000 pF —20 12.5 TK 782 10n/Z
=450
C9 . Ceramic 1500 pF —20 40 TK 724 1n5/S
’ +-80
C10 Ceramic 10 000 pF —20 12.5 TK 782 10n/Z
+80
C11 Ceramic 10 000 pF —20 12.5 TK 782 10n/Z
-+80
Cc12 Ceramic 0.1 uF —20 12.5 TK 782 100n/Z
=450
C13 Ceramic 4700 pF —20 40 TK 744 4n7/S
C15 . Ceramic 22 pF 10 40 TK 754 22p/K
C16 Trimmer 1.2 -9 pF —_ 400 WK 701 09
+-80
Cc17 Ceramic 0.1 uF —20 12,5

TK 782 100n/Z




Type value Tolerance Max. DC Standard CSSR
= % voltage Vv .
-+-80
C18 Ceramic 10 000 pF —20 125 TK 782 10n/Z
+50
c19 Ceramic 6800 pF —20 40 TK 744 6n8/S
c20 Ceramic 220 pF 10 40 TK 774 150n/K
480
c21 Ceramic 0.1 uF —20 12.5 TK 782 100n/Z
c22 Ceramic 150 pF 10 40 TK 794 220p/K
. +80 .
Cc23 Ceramic 10 000 pF —20 12.5 TK 782 10n/Z
' +80
Cc24 Ceramic 10 000 pF —20 12.5 TK 782 10n/Z
480
C25 Ceramic 0.1 uF —20 12.5 TK 782 100n/Z
C26 Electrolytic 100 uF- — 6 TE 981 G1 - PVC
c27 Electrolytic 100 uF — 6 TE 981 G1 - PVC
+80
Cc28 Ceramic 0.1 uF —20 12.5 TK 782 100n/Z
—+80
Cc29 Ceramic 0.1 uF —20 125 TK 782 100n/Z
C30 Electrolytic 100 uF — 6 TE 981 G1 - PVC
C31 Electrolytic 100 uF — 6 TE 981 G1 - PVC
+80
C32 Ceramic 0.1 uF —20 12.5 TK 782 100n/Z -
C33 Trimmer 1.2-9pF — 400 WK 701 09
C34 Ceramic 2.2 pF 0.5 400 TK 656 2p2/E
C25 Trimmer 1.2 -9 pF — 400 WK 701 09
C36 Ceramic 2.2 pF 0.5 400 TK 656 2p2/E
+-80
Cc37 Ceramic 0.1 uF —20 12.5 TK 782 100n/Z
C38 Electrolytic — 6

200 uF

Transformers

and coils:

No. of tap  No. of turns Wire ¢

TE 981 G2 - PVC

Component Designation Drawing No.

in mm
Coil L1,L2,L9 1AK 59811 1—2 2.5 0.5
Coil L3 1—-3 25 0.15

1AK 606 13

Designation

Component Drawing No. No. of tap No. of turns Wire g
in mm
Coil L4 1AK 606 14 1—3 40 0.15
Coil L5, L6, L8 1AN 667 53
Coil 1AN 667 51.1 4—5 8 0.300
3—2 10 0.300
2—1 10 0.300
Coil L7 1AN 667 52
coil 1AN 667 50.1 1-2 8 0.300
2—3 8 0.300
4—6 10 0.300
6—5 10 0.300

Further electrical components:

Drawing No.

Component Type - Value
Integratad circuit 10 1 MH7404
Integrated circuit 10 2 MH7400
Transistor E1, E3 KF517/B -
Transistor E2, E4, E10, E11 KSY62/B ’
Transistor E5 - E9, E12, E17 KC508
Transistor E13, E14 KSsy62
Transistor E15, E16 KSY71
Diode E18, E19 KA206
Quadruple of diodes E20 - E23 4 - GAZ51
Quadruple of diodes E24 - E27 4 - GAZ51
Crystal K1 44 33,62 kHz 1AK 609 74

Luminance

signal 2 (1AF 840 06)

Resistors:

No. Type Value Tolerance Max. Standard CSSR

+ % load W

R1 Film 180 Q 5 0.25 TR 151 180/B
R2 Ceramic 220 Q - 0.5 TP 011 220
R3 Film 1kQ 10 0.25 TR 151 1k/A
R4 Film 2.2kQ 10 0.25 TR 151 2k2/A
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No. Type value Tolerance Max. Standard CSSR
+ % load W
R5 Film 220 Q 10 0.25 TR 151 220/A
R6 Ceramic 220 Q — 0.5 TP 011 220
R7 Film 220 Q 10 0.25 TR 151 220/A
R8 Ceramic 220 Q — 0.5 TP 011 220
R9 Film 680 Q 10 0.25 TR 151 680/A
R10 ‘Ceramic 22 kQ —_ 0.5 TP 011 22k
R11 Film 68 kQ 5 0.25 TR 151 68k/B
R12 Film 3.3kQ 5 0.25 TR 151 3k3/B
R13 Film 220 Q 10 0.25 TR 151 220/A
R14 Ceramic 220 Q — 0.5 TP 011 220
R15 Film 300 Q 5 0.25 TR 151 300/B
R16 Film 820 Q 5 0.25 TR 151 820/B
R17 Film 680 Q 5 0.25 TR 151 680/B
R18 Film 3kQ 5 0.25 TR 151 3k/B
R19 Film 47 kQ 10 0.25 TR 151 47k/A
R20 Film 3kQ 5 0.25 TR 151 3k/B
R21 Film 47 kQ 10 0.25 TR 151 47k/A
R22 Film 200 Q 5 0.25 TR 151 200/B
R23 Film 100 Q 10 0.25 TR 151 100/A
R24 Film 620 Q 5 0.25 TR 151 620/B
R25 Film . 3kQ 5 0.25 TR 151 3k/B
R26 Film 1.2 kQ 5 0.25 TR 151 1k2/B
R27 Film 2.2kQ 10 0.25 TR 151 2k2/A
R28 Thermistor 6.8 kQ — — NR — N2 — 6k8
R29 Ceramic 4.7 kQ — 0.5 TP 011 4k7
R30 Ceramic 100 Q — 0.5 TP 095 100
Capacitors:
No. Type Value Tolerance Max. DC Standard CSSR
+ % voltage V
-+50
c1 Ceramic 6800 pF —20 250 TK 745 6n8/S
c2 Ceramic 470 pF 20 40 TK 794 470p/M
450
C3 Ceramic 15 000 pF —20 40 TK 744 15n/S
+50
Cc4 Ceramic 10 000 pF —20 40 TK 724 10n/S
C5 Ceramic 470 pF 20 40 TK 794 470p/M
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No. Type Value Tolerance Max. DC Standard CSSR
_ + % voltage V
-+50
C6 Ceramic 680 pF —20 400 TK 626 680/QM
c7 Ceramic 47 pF 10 400 TK 696 47/A
c8 Ceramic 33 pF 10 400 TK 696 33/A
c9 Electrolytic 500 uF — 10 TE 982 G5 - PVC
: ' 480
C10 Ceramic 0.1 uF —20 12.5 TK 782 100n/Z
c11 Electrolytic 200 uF — 6 TE 981 G2 - PVC
C12 Electrolytic 200 uF — 6 TE 981 G2 - PVC
C13 Electrolytic 50 uF — 6 TE 981 50M - PVC
+80
C14 Ceramic 0.1 uF —20 12.5 TK 782 100n/Z
C15 -  Electrolytic 500 uF — 10 TE 982 G5 - PVC
80 )
C16 Ceramic 0.1 uF —20 12.5 TK 782 100n/Z
Transformers and coils:
Component Designation Drawing No. No. of tap  No. of turns Wire &
in mm
" Coil L1, L2 1AK 598 11 1—-2 2.5 0.5
Further electrical components:
Component Type - Vulue Drawing No.
Integrated circuit G1, G2, G3,
G4, G10 MH 7400
Integrated circuit G5 MH 7472
Integrated circuit G6 MH 7474
Integrated circuit G7, G8, G9 MH 7410
Integrated circuit G11 MH 7430
Transistor E1, E3, E5, E6 KSY62
Transistor E2 KF517
Diode E4 KA257
Transistor E7 KC508




Control signals 1 (1AF 840 07) : Further electrical components:

Resistors:

Component Type - Value Drawing No.
No. Type Value Tolerance Max. Standard CSSR
+ % load W
Integrated circuit G1, G2, G9,
R1 Film 2.2kQ 10 0.25 TR 151 2k2/A G12 MH 7400
R2 Film 820 Q - 10 0.25 TR 151 820/A Integrated circuit G3 + G7 MH 7490
R3 Film 330 Q 5 0.25 TR 151 330/B _Integrated circuit G8, G 11, G14 MH 7474
R4 Film 330 Q 5 0.25 TR 151 330/B Integrated circuit G10 MH 7410
RS Film 1kQ 10 0.25 TR 151 1k/A Integrated circuit G13 MH 7493
R6 Film 2.2kQ 10 0.25 TR 151 2k2/A Crystal X1 312.5 kHz 1AK 609 39.1
R7 Film 270 Q 10 0.25 TR 151 270/A
RS Ceramic 220 Q — 0.5 TP 011 220
RO Ceramic 680 Q — 0.5 TP 011 680
Ra Film 1kQ-15kQ 5 0.25 TR 151 1k-1k5/B
RGB signals 3 (1AF 84011)
Capacitors: Resistcrs:
No. Type Value Tolirao/?ce vhg?t);.gle)zcv Standard CSSR No. Type value Tolirau/nce Max. Standard CSSR
+ + % load W
480
c1 Ceramic 0.1 uF —20 32 TK 783 100n/Z R1 Ceramic 47 kQ - 0.5 TP 011 4k7
¢z  Trimmer " 10pF _ 400 WK 701 11 R2 Film 470 Q 10 0.25 TR 151 470/A.
c3 Ceramic 470 pF 10 250 TK 755 470/K R3 Film 1kQ 10 0.25 TR.151 1k/A
ca Ceramic 56 pF 10 250 TK 755 56p/K R4 Film 2.2kQ 10 0.25 TR 151 2k2/A
480 R5 Film 34kQ 1 0125  TR1613k4 +1%
cs Ceramic 0.1 uF —20 32 TK 783 100n/Z R6 Film 10.2 kQ 1 0.125 TR 181 10k2+1%
c6 Ceramic 56 pF 10 250 TK 755 56p/K R7 Film 5.11 kQ, 1 0.125 TR 161 5k11 +1%
c7 Tubular 3300 pF _ 250 TC 236 3k3 R8 Film 19.1 kQ 1 0.125 TR 161 19k1 +-1%
c8 Tubular 3300 pF _ 250 TC 236 3k3 R9 Film 3.01 kQ 1 0.125 TR 161 3k01 +1%
+-80 R10 Film 3.57 kQ 1 0.125 TR 161 3k57 +1%
co Ceramic 0.1 uF —20 32 TK 783 100n/Z R11 Film 17.8 kQ. 1 0.125 TR 161 17k8 +1%
+50 R12 Film 6.49 kQ 1 0.125 TR 161 6k49 +1%
C10 ~  Ceramic ~ 470 pF —20 400 TK 626 470/QM R13 Film 3.32kQ 1 0.125 TR 161 3k32 +1%
c11 Tubular 22 000 pF _ 160 TC 235 22k R14 Film 13.3 kQ 1 0.125 TR 161 13k3 +1%
+-80 32 TK 783 100n/Z R15 Film 6.65 kQ - 1 0.125 TR 161 6k65 +1%
c12 Ceramic 0.1 uF —20 R16 Film 3.32 kQ 1 0.125 TR 161 3k32 +1%
c13 Electrolytic 500 uF — 10 TE 982 G5 - PVC R17 Film 10kQ 10 0.25 TR 151 10k/A
ca Ceramic 15-2200 pF 20 40 TK 724 15-2n2/M R18 Film 470 Q 10 0.25 TR 151 470/A
- R19 Film 10 kQ. 10 0.25 TR 151 10k/A
Transformers and coils: : R20 Film 15kQ 10 0.25 TR 151 15k/A
Component Designation Drawing No. No..of tap No. of turns Wire g R21 Film 680 @ 10 0.25 TR 151 680/A
in mm R22 Film 15 kQ 10 0.25 TR 151 15k/A
R23 Film 680 Q 10 0.25 TR 151 680/A

Coil 1 1AK 598 11 1—2 2.5 0.5




Capacitors: SECAM 5 (1AF 008 56) ¢

No. Type value Tolerance Max. DC standard CSSR Resistors:
+ 0 voltage V *
o No. Type value Tolerance Max. standard CSSR
c1 Ceramic 56 pF 10 400 TK 696 56/A % load W
c2 Ceramic 56 pF 10 400 TK 696 56/A ’ ‘
c3 Ceramic 1500 pF 20 250 TK 725 105/M RL Film LkQ 10 0.25 TR 151 1k/A
A 150 R2 Film 2.2kQ 10 0.25 TR 151 2k2/A
c4 Ceramic 470 pF. 20 40 TK 724 470p/S R3 Film 5L k& 5 0.25 TR 151 51k/B
cs Ceramic 15 pF 10 400 TK 676 15/A R4 Film 51 kQ, 5 0.25 TR 151 51k/B
, . 80 R5 Film 10 kQ 10 0.25 TR 151 10k/A
cé Ceramic 0.1 uF —20 125  TK782100n/Z RS Film 22k@ 10 0.25 TR 151 2k2/A
c7 Ceramic 15 pF 10 400 TK 676 15/A R7 ceramic 22 kQ - 0.5 TP 011 22k
c8 Electrolytic 100 4F — 15 TE 984 G1 - PVC R8 Film 6.8 kQ 10 0.25 TR 151 8k8/A
80 R9 Film 82Q 10 0.125 TR 112a 82/A
co Ceramic 0.1 uF —20 125  TK782100n/Z iﬁ’ gi;m iiglz{g 13 g'zg ﬁ 121 ﬁ%\ B
c10 Electrolytic 200 uF — 6 TE 981 G2 - PVC ;212 CG;‘;mic . 10 k0 - o TP 011 10k
c11 Electrolytic 200 uF — 6 TE 981 G2 - PVC , SR : s
g0 R13 Film 22+33kQ 10 0.25 TR 151 2k2 - 33k/A
c12 Ceramic 330 pF —20 400 TK 666 330/RM R14 Thermistor 1 kQ - - NR - B2 1k
c13 Ceramic 470 pF 20 250 TK 725 470p/M iig gggmic : 1 ‘;?{Q 5 3'25 g ;i’i 111:; B
c14 Ceramic 1000 pF 20 250 TK 725 1n/M o o 1000 o 0o TR 151 100/A
i B R18 Thermistor 68Q-22kQ — — NR -E2 68 - 2k2
R19 Film . 22+33kQ 10 0.25_  TR1512k2 + 33k/A
Transformers and coils: R20 Film 10 kQ 10 0.25 TR 151 10k/A
: : R21 Film 10 kQ 10 0.25 TR 151 10k/A
Component Designation Drawing No. No. of tap  No. of turns Wire & R22 Film 470 Q 10 0.25 TR 151 470/A
in mm R23 Film 270 Q 10 0.25 TR 151 270/A
: R24 Film 5.6 kQ 10 0.25 TR 151 5k6/A
Coil L1 1AK 598 11 1—2 2.5 0.5 R25 Film, 12 kQ 10 0.25 TR 151 12k/A
R26 Film 33 kQ 10 025 TR.151 33k/A
R27 Film 1kQ 10 . 0.25 TR 151 1k/A
R28 Film 1.3 kQ 5 0.25 TR 151 1k3/B
Further electrica] Ccrnponents: R29 Film 5.6 kQ 10 0.25 TR1515k6/A
R20 Film 15 kQ 10 0.25 TR 151 15k/A
Component Type - Value Drawing No. R31 Film 3.9kQ 5 .0.25 TR 151 3k9/B
’ R32 Film 24 kQ 5 0.25 TR 151 24k/B
Integrated circuit G1, G3, G5, R33 Film 8.2 kQ 5 0.25 TR 151 8k2/B
G9, G10, G11 MH 7400 R34 Film 2.2 kQ 5 0.25 TR 151 2k2/B
Integrated circuit G2, G8 MH 7410 R35 Film 750 Q 1 0.125 TR 161 750 +-1%
Integrated circuit G4, G6, G7 MH 7474 R36 Film 1.5 kQ 1 0.125 TR 161 1k5 +1%

Transistor E1 +~ E4 KC508 R37 Film 15 kQ 10 0.25 TR 151 15k/A

[=>]
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Capacitors:

No. Type Value Tolerance Max. Standard CSSR
+ % load W -
: - No. Type Value Tolerance  Max. DC Standard CSSR
= Yo veltage V
R38 Film 33kQ 10 0.25 TR 151 33k/A 50
R39 Film 3.9 kQ 5 0.25 TR 151 3k9/B
. ‘ . B A
R40 Film 39 kQ 10 0.25 TR 151 39k/A ¢l Ceramic 470 pF +§g 400 TK 626 470/QM
R41 Film 10 kQ 10 0.25 TR 151 10k/A -
R42 Film 270 Q 10 0.25 TR 151 270/A c2 Ceramic 6800 pF ;gg 250 TK 745 6n8/S
R43 Film 180 Q 10 0.25 TR 151 180/A
N q . . /
s o 680 - P TP 011 680 3 Ceramic 33 000 pF +§8 32 TK 783 330/
R45 Film 24kQ 5 0.25 TR 151 24k/B _
R46 Film 8.2 kQ 5 0.25 TR 151 8k2/B g: ' gf‘atm“_f ; Sblo#FF —20 3?5 ig ggi (1;;0"1/3 %} c
R47 Film 2.2 kQ 5 0.25 TR 151 2k2/B oo Electrolyt?“‘ 50 *bﬂ . 5 081 501\/; o
R48 Film 750 Q 1 0125  TR161750 +1% o A ool 6 B 981 20M . PVC
R49 Film 1.5 kQ 1 0.125 TR 161 1k5 10 rectrolytic “ o0 -
R5 Fil 18 kO 1 0.25 TR 151 18k/A
R5(1J le$ 200 g 2 025 TR 151 300/ cs Ceramic 0.1 uF —20 32 TK 783 1002/Z
RE2 Film 18 kg‘ 10 0'25 TR 151 18Kk/A c9 Electrolytic 100 uF - 15 TE 984 G1 - PVC
o : : 10 Electrolytic 100 uF — 15 TE 984 G1 - PVC
R53 Cetamic 220 Q — 0.5 TP 011 220 o ot ol 100 TX 665 28
R54 Film 270 Q 10 . 0.25 TR 151 270/A 12 Ele‘atmll u o pF . TE 081 200 . PUC
R55 Ceramic 1kQ — 0.5 TP 011 1k ' ectrolytic u a0 6 S -
R56 Fil 1k 1 0.25 TR 151 1k/A
o F:I$ 5 ei o g 0 IR 151 516/ c13 Ceramic 47000 pF  —20 32 TK 783 47n/Z
R58 Film 47-510 Q 5 0.25 TR 151 47 - 5105 cl4 Mica 1200 pF - 500 TC 212 1k2 (1k5)
. . C15 Ceramic 15 pF — 400 TK 876 15
R59 Thermistor 320Q — — NR - E2 330 o16 Flectrolyti 50 uF 6 TE 981 50M - PVC
R60 Film 1.5 kQ 5 0.25 TR 151 1k5/B ectrotytic # +80 ’
R61 Film 82 Q 10 0125 TR 112a 82/A .
R62 Film 2200 10 0,25 TR 151 220/A Cc17 Ceramic 47 000 pF ;;g 32 TK 783 47n/Z
R63 Film 1.3kQ 5 0.25  TR1511Kk3/B .
R64 Film 1.2kQ 10 0.25 TR 151 1k2/A gig gfrstmlf y ;go ‘;,F —20 4‘1]2 ig 622 ;gg/ﬁQfVC
R65 Film 1.5 kQ 10 0.25 TR 151 1k5/A ectrolytic H a0 98 :
RB6 Fil 470 Q 0.25 TR 151 470/
ame 0« 10 A c20 Ceramic 47000 pF~ —20 32 TK 783 47n/7
R67 Ceramic 470 @ - 0.5 TP 011 470 c21 Mic 1200 pF — 500 TC 212 12 (1K5
R68 Ceramic 1kQ — 0.5 TP 011 1k o c r: A i F" y o (1k5)
R69 Film 18+47kQ 10 0.25 TR 151 18 + 4K7/A oo Ce mic o DF - 400 o 4;
R70 Film 680 Q 10 0.25 TR 151 680/A ot o o0 o - 00 ,fE 96 e
R71 Film 2%0Q 5 0.25 TR 151 2k/B o5 Eli tiolytic 100 HF ; %i G] _pve
R72 Film 1.2kQ 10 0.25 TR 151 1k2/A ectrolytic H 50 6 TE 981Gl -
R73 Film 470 Q 10 0.25 TR 151 470/A ,
. ) C26 Ceramic 10 000 pF —20 250 TK 745 10n/S
R74 Thermistor 330 @ - ” NR - E2 330 c27 Electrolytic 1000 uF 3 E 980 1G - PVC
R75 Film 47kQ 10 0.25 TR 151 4k7/A ectroly ¢ _1_5"0 TE9 :
R76 Film 100 Q 10 0.25 TR 151 100/A ,
c28 Ceramic 10 000 pF —20 250 TK 745 10n/S




No. Type Value Tolerance Max. DC Standard CSSR
= %  voltege V

c29 Electrolytic 50 uF — 6 TE 981 50M - PVC
-+-80

Cca0 Ceramic 68 000 pF —20 32 TK 783 68n/Z

C31 Electrolytic 50 uF — 6 TE 981 50M - PVC
+80

C32 Ceramic 68 000 pF —20 32 TK 783 68n/Z

C33 Electrolytic 200 uF — 6 TE 981 G2 - PVC

C34 Ceramic 100 pF 20 250 TK 755 100p/M

C35 Ceramic 100 pF 20 250 TK 755 100p/M
-+50

C36 Ceramic 330 pF —20 400 TK 626 330/QM

Cc37 Ceramic 100 pF 20 40 TK 794 100p/M

Further electrical compcnents:

Component Type - Value Drawing No.
Integrated circuit G1, G3 MH 7474
Integrated circuit G2 MH 7400
Transistor E1, E5 KSY62 A

Transistor E2, E4, E6, }
E15 KSY62 B

Transistor E3 TR15
Transistor E7, E8, E10 - E13 KC508
Transistor E9, E14 KF517

Oscillators 4 (1AF 008 57)
Resistors:

No. Type value Tolerance Max. Standard CSSR
+ % load W

R1 Film 4.7kQ 10 0.25 TR 151 4k7/A
R2 Film 100 Q 10 0.25 TR 151 100/A
R3 Film 220 Q 10 0.25 TR 151 220/A
R4 Film 360 Q 5 0.25 TR 151 360/B
R5 Film 100 Q 10 0.25 TR 151 100/A
R6 Film 100 Q 10 0.25 TR 151 100/A
R7 Film 100 Q 10 ’0.25 TR 151 100/A
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No. Type Value Tolerance Max. Standard CSSR
+ % load W
R8 Film 100 Q 10 0.25 TR 151 100/A
R9 Film 10 kQ 10 0.25 TR 151 10k/A
R10 Film 3.6 kQ 5 0.25 TR 151 3k6/B
R11 Film 100 Q 10 0.25 TR 151 100/A
R12 Film 100 Q 10 0.25 TR 151 100/A
Capacitors:
No. Type Value Tolerance Max. DC Standard CSSR
+= % voltage V
Cl Electrolytic 50 uF — 6 TE 981 50M - PVC
c2 Ceramic 330 pF 20 40 TK 754 330p/M
C3 Ceramic 68 pF 20 40 TK 754 68p/M
+80
C4 Ceramic 0.1 uF —20 32 TK 783 100n/Z
C5 Ceramic 330 pF 20 40 TK 754 330p/M
C6 Ceramic 68 pF 20 40 TK 754 68p/M
Cc7 Ceramic 330 pF 20 40 TK 754 330p/M
Cc8 Ceramic 68 pF 20 40 TK 754 68p/M
Cc9 Electrolytic 100 uF — 15 | TE 984 G1 - PVC
C10 Ceramic 680 pF 20 40 TK 794 680p/M
+-80
C11 Ceramic .0.1 uF —20 32 TK 783.100n/Z
C12 Ceramic 330 pF 20 40 TK 754 330p/M
C13 Ceramic 68 000 pF 20 40 TK 754 68p/M
+80
C14 Ceramic 0.1 uF —20 32 TK 783 100n/Z
Transformers and coils:
Component Designation Drawing No. No. of tap  No. of turns Wire &
in mm
Choke-coil L1 1AN 652 52 .
coil 1AK 600 83 1—2 18 0.25
2—3 25 0.25




Further electrical components:

Component Type - Value Drawing No.

Integrated circuit G1 + G3 MH 7400

Transistor E1, E4 KSY62 B

Diode E2 KA257

Transistor E3 KC508

Crystal X1 1AK 609 48.1

Crystal X2 1AK 609 49.1

Crystal X3 1AK 609 50.1

Crystal X4 1AK 609 51.1

Resistors:

SECAM 6 (1AF 840 08)

No. . Type Value Tolerance Max. standard CSSR
+ % load W

R1 Film 330 Q 5 0.25 TR 151 330/B
R2 Film ’ 330 Q 5 0.25 TR 151 330/B -
R3 Film 22 kQ 10 0.25 TR 151 22k/A
R4 Film 1kQ 10 0.25 TR 151 1k/A
RS Film 12 kQ 5 0.25 TR 151 12k/B
R6 Film 12kQ 5 0.25 TR 151 12k/B
R7 Film 1090 10 0.125 TR 212 10R/K
R8 Ceramic 10 kQ — 0.5 TP 011 10k
RO Film 1kQ 5 0.25 TR 151 1k/B
R10 Film 100 Q 10 0.25 TR 151 100/A
R11  Film 1.2 kQ 10 0.25 TR 151 1k2/A
R12 Film 10MQ. 10 1 TR 153 10M/A
R13 Film 1.5kQ 10 0.25 TR 151 1k5/A
R14 Film 1kQ 10 0.25 TR 151 1k/A
R15 Film 47 - 68 Q. 10 0.125 TR 212 47 + 68R/K
R16 Ceramic 220 Q — 0.5 TP 011 220
R17 Film 100 Q, 5 0.25 TR 151 100/B
R18 Film 7.5kQ 5 0.25 TR 151 7k5/B
R19 Film 47 Q, 10 0.125 TR 212 47R/K.
R20 Film 10 kQ 10 0.25 = TR15110k/A
R21 Film 3.3kQ 10 0.25 TR 151 3k3/A
R22 Film 470 Q 10 0.25 TR 151 470/A
R23 Film 5.6 kQ 10 0.25 TR 151 5k6/A

No. Type Value Tolerance Max. Standard CSSR
+ % load W
R24 Film 10 kQ 10 0.25 TR 151 10k/A
R25 Film 1kQ 10 0.25 TR 151 1k/A
R26 Film 470 Q 10 0.25 TR 151 470/A
R27 Ceramic 470 Q, —_ 0.5 TP 011 470
R28 Film 1.6 kQ 5 0.25 TR 151 1k6/B
R29 Ceramic 4.7 kQ — 0.5 TP 011 4k7
R30 Film 820 +1.2kQ 10 0.25 TR 151 820 + 1k2/A
R31 Film 6.8 kQ. 10 0.25 TR 151 6k8/A
R32 Film 5.6 kQ 10 0.25 TR 151 5k6/A
R33 Film 1kQ 10 0.25 TR 151 1k/A
R34 Film 100 Q. 10 0.25 TR 151 100/A
R35 Film 150 Q 10 0.25 TR 151 150/A
R36 Film 10Q 10 0.125 TR 212 10R/K
R37 Film 10 10 0.125 TR 212 10R/K
R38 Film 10 kQ 5 0.25 TR 151 10k/B
R39 Film 5.6 kQ 10 0.25 TR 151 5k6/A
R40 Film 10 kQ 5 0.25 TR 151 10k/B
R41 Ceramic 1kQ — 0.5 TP 011 1k
R42 Film 24 kQ 5 0.25 TR 151 24k/B
R43 Film 18 kQ 5 0.25 TR 151 18k/B
R44 Film 1kQ 10 0.25 TR 151 1k/A
R45 Film 10 kQ 10 0.25 TR 151 10k/A
R46 Thermistor 100 Q + — — NR - E2100 =+ 1k
+1kQ
Capacitors:
No. Type value Tolerance Max. DC Standard CSSR
+= % voltage V
C1 Electrolytic 100 uF — 15 TE 984 G1 - PVC
c2 Ceramic 68 pF 20 40 TK 754 68p/M
Cc3 Ceramic 47 pF 5 40 TK 754 47p/]
(o Ceramic 47 pF 5 40 TK 754 47p/]
C5 Tubular 47 000 pF —_ 160 TC 235 47k
80 . :
c6 Ceramic 0.1 uF —20 32 TK 783 100n/Z
--80 .
Cc7 Ceramic 0.1 uF —20 32 TK 783 100n/Z
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Type value Tolerance - Max. DC standard GSSR
+ % voltage V
-+50
c8 Ceramic 6800 pF —20 40 TK 744 6n8/S
C9 Tubular 1uF — 100 TC 180 1M
—+50 '
C10 - Ceramic 330 pF —20 400 TK 626 330/QM
Cl1 Tubular 0.47 uF — 100 TC 180 M47
C12 Electrolytic 100 uF — 6 TE 981.G1 - PVC
’ i +80
C13 Ceramic 0.1 uF —20 32 TK 783 1000/Z
+-80
Cl4 Ceramic © 0.1 uF —20 32 TK 783 100n/Z
450
C15 . Ceramic 10 000 pF —20 40 TK 744 10n/S
+-80 :
C16 Ceramic 0.1 uF —20 32 TK 783 100n/Z
) +50
C17 - Ceramic 10 000 pF —20 40 TK 744 10n/S
c18 Ceramic 150 pF 5 40 TK 754 150p/]
C19 Ceramic 27 pF 10 40 TK 754 27p/K
C20 Ceramic 68 pF 20 40 TK 754 68p/M
c21 Ceramic’ 18 pF 20 40 TK 754 18p/M
+50
Cc22 Ceramic 10 000 pF —20 40 TK 744 10n/S
Cc23 Ceramic 1pF 0.5 400 TK 656 1j/E
Cc24 Electrolytic 100 uF — 15 TE 984 G1 - PVC
c25 Ceramic 56 pF 20 40 TK 754 56p/M
C26 Ceramic 22 pF 5 40 TK 754 22p/]
+50
c27 Ceramic 10 000 pF —20 40 TK 744 10n/S
. +-80
C28 Ceramic 0.1 uF —20 32 TK 783 1000/Z
C29 Ceramic 470 pF 20 250 TK 725 470p/M
' -+80
C30 Ceramic - 0.1 uF —20 32 TK 783 100n/Z
C31 ‘Ceramic 15 pF — 400 TK 656 15
C32 Ceramic 33 pF 20 40 TK 754 33p/M
-+50
C33 Ceramic 10 000 pF —20 40 TK 744 10n/S
C34 Electrolytic 100 uF — 15 TE 984 G1 - PVC
C35 ‘Ceramic 100 pF 20 40 TK 774 100p/M
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No. . Type value Tolerance Max. DC Standard CSSR
+ % voltage V
—+50 :
C36 Ceramic 10 000 pF —20 40 TK 744 10n/$
C37 Ceramic 33 pF —20 400 TK 696 33
. +50
C38 Ceramic 10 000 pF —20 40 TK 744 10n/S.
C39 Ceramic 1000 pF 20 40 TK 724 1n/M
+-80
C40 Ceramic 0.1 uF —20 12.5 TK 782 100n/Z
c41 Ceramic 220 pF 20 40 TK 794 ZZOp/M
+-80
C42 Ceramic 0.1 uF —20 12.5 TK 782 100n/Z
C43 Trimmer 4 pF — 400 WK 701 09
Transformers and coils:
Component . Designation Drawing No. No. of tap  No. of turns Wire &
in mm
Coil L1 1AK 590 51
coil 1AK 600 88 1-3 30 0.25
) 4—5 . 30 0.25
Coil L2,L8 1AK 598 11 1—2 2.5 0.5
Coil L3 1AK 593 06 ‘
coil } "1AK 602 32 1—3 40 ' 10X 0.05
Choke-coil’ L4 1AN 652 60 .
coil 1AK 600 84 1—3 90 6< 0.05
Choke-coil L5 1AN 652 66
coil . 1AK 600 85 1—3 70 6 0.05
Choke-coil L6 1AN 652 67
coil 1AK 600 86 1-7 60 6> 0.05
Choke-coil L7 1AN 652 68 '
coil 1AK 600 87 1—3 62 6X 0.05
Coil . L9, L10 1AF 800 53 '
coil 1AK 605 24 1—2 40 0.15
3—4 20 0.15
4—5 20 0.15




Further electrical components:

Component

Type - Value

Drawing No.

Integrated circuit G1
Integrated circuit G2
Integrated circuit G3
Integrated circuit G4
Diode E1 +~ E4
Transistor E5, E12
Transistor E6

Transistor E7, E8, E9 .

Diode E10, E11, E13

MH 7400
MH 7474
MAAS502
MH 7410
KA206
KC508
KF173
KSY62/B
0OA9

Resistors:

Terminal stages 8 (1AF 840 09)

No. Type

Value

Tolerance
+ 0%

Max.

Standard CSSR

+ 0% load W
R1 Film 470 Q 10 0.25 TR 151 470/A
R2 Ceramic 4.7 kQ — 0.5 TP 011 4k7
R3 Film 5.1 kQ 5 0.25 TR 151 5k1/B
R4 Film 1kQ 10 0.25 TR 151 1k/A
R5 Film 100 Q 10 0.25. -TR 151 100/A--
R6 Film 1.5kQ 10 0.25 TR 151 1k5/A
R7 Ceramic 10 kQ — 0.5 TP 011 10k
R8 Film 1kQ 10 0.25 TR 151 1k/A
R9 Film 39.0 10 0125 TR 212 39R/K
R10 Film 100 Q 5 0.25 TR 151 100/B
R11 Film 100 Q 10 0.25 TR 151 100/A
R12 Film 1.5kQ 10 0.25 TR 151 1k5/A
R13 Ceramic 10 kQ — 0.5 TP 011 10k
R14 Film 1kQ 10 0.25 TR 151 1k/A
R15 Film 39Q 10 0.125 TR 212 39R/K
R16 Film 100 Q 5 0.25 TR 151 100/B
R17 Film 100 Q 10 0.25 TR 151 100/A
R18 . Film 1.5kQ 10 0.25 TR 151 1k5/A
R19 Ceramic 10 kQ — 0.125 TP 011 10k
R20 Film 1kQ 10 0.25 TR 151 1k/A
R21 Film 39Q 10 0.125 TR 212 39R/K
R22 Film 100 Q 5 0.25 TR 151 100/B

No.

Type

Value

Tolerance

© Max.

Standard GSSR

+ % load W

R23 Film 100 Q 10 0.25 TR 151 100/A
R24 Film 1.5kQ 10 0.25 TR 151 1k5/A
R25 Ceramic 10 kQ — 0.5 TP 011 10k -
R26 Film 1kQ 10 0.25 . TR 151 1k/A
R27 Film 39Q 10 0.125 TR 212 39R/K
R28 Film 100 Q 5 0.25 ‘TR 151 100/B
‘R29 Film 2.7kQ 10 0.25 TR 151 2k7/A
R30 - Film 2.7 kQ 10 0.25 TR 151 2k7/A
R32 Film 120 Q 5 0.25 TR 151 120/B
R33 Film 47 Q 10 0.125 TR 212 47R/K
R34 Film 680 Q 10 0.25 TR 151 680/A
R35 Film 1kQ 10 0.25 TR 151 1k/A
R36 Ceramic 4.7 kQ — 0.5 TP 011 4k7

R37 Film 68 Q 10 0.125 TR 212 68R/K
R38 Ceramic 220 Q — 0.5 TP 011 220

R39 Film 330 Q 10 0.25 TR 151 330/A
R40 Film 1kQ 10 0.25 TR 151 1k/A
R41 Film 2.4 kQ 5 0.25 TR 151 2k4/B
R42 Film 120 Q@ 5 0.25 TR 151 120/B
R43 Film 47 Q 10 0.125 TR 212 47R/K
R44 Film 680 Q 10 0.25 TR 151 680/A
R45 Film 75 Q 1 0.125 TR 16175 +1%
R46 Film 75Q 1 0.125 TR16175 +1% -
R47 Film 5.1kQ 5 0.25 TR 151 5k1/B
Capacitors:

No. Type Vvalue » Tolerance Max. DC Standard CSSR

+ % voltage vV

c1 Ceramic 10 pF 10 400 TK 656 10/A

c2 Electrolytic 500 uF — 10 TE 982 G5 - PVC
Cc3 Electrolytic 2000 uF — 6 TE 981 2G - PVC
C4 Electrolytic 100 uF — 15 TE 984 G1 - PVC
C5 Electrolytic 1000 uF — 10 TE 982 1G - PVC
C6 Electrolytic 2000 uF — 6 TE 981 2G - PVC
Cc7 Electrolytic 100 uF — 15 TE 984 G1 - PVC -
c8 Electrolytic 1000 uF — 10 TE 982 1G - PVC
(of¢] Ceramic 82 pF 20 40 TK 754 82p/M
c10 Ceramic 56 pF 20 40 TK 754 56p/M
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No. Type value Tolerance Max. DC Standard CSSR
+ % voltage V

Cc11 Ceramic 33 pF 20 40 TK 754 33p/M
+-80

c12 Ceramic 0.1 uF —20 32 TK 783 100n/Z
480

Cc13 Ceramic 0.1 uF —20 32 TK 783 100n/Z

c14 Electrolytic 500 uF — 10 TE 982 G5 - PVC

Ci5 Electrolytic 500 uF — 10 TE 982 G5 - PVC

C16 Ceramic 82 pF 20 40 TK 754 82p/M

c17 Electrolytic 100 uF ' — 15 TE 984 G1 - PVC
480 :

C18 Ceramic 0.1 uF —20 32 TK 783 100n/Z

c19 Ceraﬁ;ic 100 pF 20 40 TK 754 100p/M

Transformers and coils:

Component Drawing No. No. of tap No. of turns Wire &
in mm
Coil 1AK 598 11 1—2 25 0.5

Further electrical components:

Component

Type - Value

Drawing No.

Transistor E1

Transistor E2 + E5, E7, E8,

E10
Transister E6, E9

KC508

KSY62
KF517

- Resistors:

Sound $ (1AF 008 60)

No. Type value Tolerance Max. Standard CSSR
+ % load W
R1 Film 8.2 kQ 10 0.25 v TR 151 8k2/A
R2. Film 1kQ 10 0.25 /TR 151 1k/A
R3 Film 8.2 -+ 16 kQ 10 0.25 TR 151 8k2 = 16k/A
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Type

Value Tolerance
+

Max.

Standard CSSR

+ % load W
R4 Ceramic 3.3kQ — 0.5 TP 011 3k3
R5 Film 5.6 kQ 10 0.25 TR 151 5k6/A
R6 Film 3.3kQ 10 0.25 TR 151 3k3/A
R7 Film 300 +~ 470 Q 5 0.25 TR 151 300 + 470/B
RS Film 1kQ 10 0.25 TR 151 1k/A
R9 Film 4.7 kQ 10 0.25 TR 151 4K7/A
R10 Film 15 kQ 10 0.25 TR 151 15k/A
R11 Film 1kQ 10 0.25 TR 151 1k/A
R12 Ceramic 220 Q — 0.5 TP 011 220
R13 Film 1kQ 10 0.25 TR 151 1k/A
R14 Film 1kQ 10 0.25 TR 151 1k/A
R15 Film 820 Q 10 0.25 TR 151 820/A
R16 Ceramic 10 kQ — 0.5 TP 011 10k
R17 Film 75+91Q 5 0.125 TR 112a 75 + 91/B
R20 Film 27 kQ 10 0.25 TR 151 27k/A
R21 Film 5.6 kQ 10 0.25 TR 151 5k6/A
R22 Film 8.2 kQ 10 0.25 TR 151 8k2/A
R23 Film 240 Q 5 0.25 TR 151 240/B
R24 Film 1kQ 10 0.25 TR 151 1k/A
R25 Film 4.32 kQ 1 0.125 TR 161 4k32 +1%
R26 Film - 4.32kQ 1 0.125 TR 161 4k32 +1%
R27 Film 10Q 10 0.125 TR 112a 10/A
Capacitors:
No. Type value Tolerance Max. DC Standard CSSR
+ % voltage V
-80
C1 Ceramic 0.1 uF —20 32 TK 783 100n/Z
—+80
C2 Ceramic 0.1 uF —20 32 TK 783 100n/Z
C3 Ceramic 1000 pF 20 250 TK 725 1n/M
c4 Ceramic . 22 pF 5 250 TK 755 22p/]
c5 Mica '330 pF 5 500 TC 210 330/B
+-80
Ccé Ceramic 0.1 uF —20 32 TK 783 100n/Z
c7, Ceramic 330 (794) pF 5 40 TK 774 (794) 330p/]
+-50
c9 Ceramic 10 000 pF —20 250 TK 745 10n/S




No. Type ) Value Tol_t'e_r%/;me thﬁ);glg(i] Standard CSSR Component Type - Value - Drawing No.
+50 ) Transistor E6 KC148
c10 Ceramic 10 000 pF —20 . 250 TK 745 10n/S Transistor E7 KC149 1AN 11415
: 450 . Pair of transistors E8, E9 ‘ KF508 4 KF517B 1AN 11417
ci1 Ceramic 10 000 pF —20 250 TK 745 10n/S Incandescent lamp 6 V/OOS A CSN 36 0153
C12 Ceramic 2200 pF 20 250 TK 725 2n2/M
C13 Tubular 0.22 uF 20 100 - TC180M22/M
c14 Electrolytic 50 uF — 15 TE 984 50M - PVC
C15 Electrolytic , 50 uF — 15 TE 984 50M - PVC
C16 . P.E.T. ’ 0.1 uF 5 160 TC 279 M1/B
c17 P.E.T. 0.1uF 5 160 TC 279 M1/B Stabilizers 11 (1AF 840 10)
c18 Electrolytic 200 uF —_ 15 TE 984 G2 - PVC
+80 Resistors:
C19 Ceramic 0.1 uF —20 32 TK 783 100n/Z )
c20 Electrolytic 200 uF — 15 TE 984 G2 - PVC Ne- o Type value OIS gax,  Standard OssR
. +80
c21 Ceramic 0.1 uF —20 32 TK 783 100n/Z R1 Film 750 5 0.25 TR 151 750/B
c22 Mica 330 pF 10 500 TC 210 330/A . R2 Ceramic 470 Q — 05 TP 011 470
R3 Film 2.2kQ 10 0.25 - TR 151 2k2/A
. . R4 Film 1Q 10 0.25 TR 221 1/A
Transformers and coils: ' R5 Film - 1Q 10 0.25 TR 221 1/A
R6 Film 430 Q 5 0.25 TR 151 430/B
Component Designation Drawing No. No. of tap  No. of turns Vlvrllx':mg? R7 Ceramic 470 Q o 05 - TP 011 470
- s R8 Film 2.7 kQ - 10 0.25 - TR 151 2k7/A
Choke-coil L1,L5 1AN 652 69 350 0.1 R§ | Film 1a 10 0.25 TR 221 1/A
Choke-coil .2 1AN 652 71 R10 Film 2.2Q 10 0.25 TR 221 2]2/A
coil ' 1AK 600 77 1—3 15 10X 0.05 R11 Film 680 Q 10 1 TR 153 680/A
Choke-coil L3 1AN 652 70 R12 Film 1.8kQ . 10 025 TR 151 1k8/A
coil 1AK 600 76 1—3 32 10 0.05 R13 Film 1Q 10 0.25 TR 221 1/A
Coil L4 1AK 598 11 1—2 2.5 05 R14 Film 5.6 kQ 10 0.25 TR 151 5k6/A
R15 Ceramic 1kQ - 0.5 TP 011 1k
] . R16 Film 1.5kQ 10 0.25 TR 151 1k5/A
Further electrical components: R17 Film ‘ 100 kQ 10 0.25 ‘TR 151 M1/A
: R18 Film 100 kQ 10 0.25 TR 151 M1/A
Component Type - Value Drawing No. R19 Film 100 kQ 10 0.25 TR 151 M1/A
R20 Film 3 kQ 5 0.25 TR 151 3k/B
Diode E1 GAZ51 R21 Film ) 3kQ 5 0.25 TR 151 3k/B
Diode E2 KA290 - 1AN 11416 R22 Film 750 Q 5 0.25 TR 151 750/B
Diode E3 ' KA136 R23 Ceramic ) 470 Q = 0.5 TP 011 470
Transistor E4 KF517A R24 Film 1.2 kQ 10 0.25 TR 151 1k2/A

Transistor E5 BCY78 1AN 145 04 R25 Film 1kQ 5 0.25 TR 151 1k/B




Capacitors:

No. Type Value Tolerance Max. DC standard CSSR
: + % voltage V

C1 Electrolytic 500 uF — 35 TE 986G5 -PVC
c2 Ceramic 470 pF 20 400 TK 626 470/M
C3 Electrolytic 500 uF — 15 TE 984 G5 - PVC
C4 Ceramic 470 pF 20 400 TK 626 470/M
Cc5 Electrolytic 500 uF — 15 TE 984 G5 - PVC
C6 Electrolytic 200 uF — 70 TE 988 G2 - PVC
c7 Ceramic 100 pF 20 250 TK 755 100p/M
C8 Electrolytic 200 uF —_ 35 TE 986 G2 - PVC
C9 Electrolytic 500 uF — . 35 TE 986 G5 - PVC
C10 Ceramic 100 pF 20 250 TK 755 100p/M
C11 Electrolytic 500 uF — 15 TE 984 G5 - PVC

Further electrical

components:

Component Type - Value Drawing No.
Integrated circuit G1 +~ G4 MAA723
Zener-diode E1, E2 8NZ70
Zener-diode E3 2NZ70

VHF oscillators 10 (1AF 008 62)

Resistors:

No. Type Value Tolerance Max.

Standard CSSR

+ % load W
R11 Film 100 Q 10 0.25 TR 151 100/A
R12 Ceramic 6.8 kQ — 0.3 TP 111 6k8
R13 Film 1kQ 10 0.25 TR 151 1k/A
R14 Ceramic 6.8 kQ — 0.3 TP 111 6k8
R15 Film 1kQ 10 0.25 TR 151 1k/A
R16 Film 470 Q 10 0.25 TR 151 470/A
R17 Film 470Q 10 0.25 TR 151 470/A
R18 Film 18 Q 5 0.05 TR 100 18/B
R19 Film 18Q 5 0.05 TR 100 18/B
. R20 Film 130 Q 5 0.05

TR 100 130/B

Capacitors:

No. v Type Value Tolerance Max. DC Standard CSSR

=+ % voltage V
+50
C31+C35 Ceramic 10 000 pF —20 250 TK 745 100/S
C36, C37 Ceramic 47 pF ' 5 250 TK 755 47p/]
C38 Electrolytic 200 uF — 15 TE 984 G2 - PVC

Transformers and coils:

Component Designation Drawing No. ‘NoA of tap No. of turns Wire' g
in mm
Coil L1+ L5 1AK 598 11 1—2 2.5 0.5

-

Further electrical components:

Component Type - Value Drawing No.

Pair of diodes E10, E11 1N82 1AN 145 74

VHF oscillator 10 (1AF 008 63)
Resistors:

No. Type Value Tolerance Max. standard CSSR
' + % load W
R1 Film 1.2 kQ 10 0.25 TR 151 1k2/A
R2 Film 1.2 kQ 10 0.25 TR 151 1k2/A
R3 Film 100 kQ 5 0.25 TR 151 M1/B
R4 Film S 1kQ 10 0.25 TR 151 1k/A
RS Film . 470 Q ‘10 0.25 TR 151 470/A
R6 Film 1 kQ 10 0.25 TR 151 1k/A
R7 Film . 100 kQ . 5 0.25 TR 151 M1/B
R8 Film 1.2 kQ 10 0.25 TR 151 1k2/A
"R9 Film 1.2 kQ 10 0.25 TR 151 1k2/A
R20 Film 1.5kQ 2 0.05 TR 100 1k5/C
R21 * Film 2.2 kQ 2 0.05 TR 100 %kZ/C




Capacitors:

1AK 601 06.1

No. Type Value Tolerance Max. DC Standard CSSR
+ % voltage V
c1 Ceramic 1500 pF - 250 TK 564 1k5
-+50
c2 Ceramic 1500 pF —20 250 TK 745 1n5/S
Cc3 Ceramic 56 pF 5 250 TK 755 56p/]
+-80
C4 Ceramic 330 pF —20 400 TK 666 330/RM
C5 Ceramic 1.5+ 2.2 pF — 400 TK 656 1j5 = 2j2
Ccé Ceramic 3.3 pF 1 250 TK 755 3p3/F
c7 Ceramic 1500 pF — 250 TK 564 1k5
c8 Ceramic 1500 pF — 250 TK 564 1k5
c9 Tubular 0.22 uF — 100 TC 180 M22
480
© C10 Ceramic 330 pF —20 400 TK 666 330/RM
C11 Ceramic 2.7 pF — 500 SK 720 32
C12 Ceramic 2.7 pF — 500 SK 720 32
c13 - Ceramic 1500 pF — 250 TK 564 1k5
—+50
Cl4 - Ceramic 1500 pF —20 250 TK 745 1n5/S
c15 Ceramic 56 pF 5 250 TK 755 56p/]
450 :
C16 Ceramic 1500 pF —20 250 TK 745 1n5/S
C17+C21 Ceramic 1500 pF — 250 TK 564 1k5
~Transformers and coils:
Component Designation Drawing No. No. of tap  No. of turns Wire g
in mm
Choke-coil L1,L8, 19,110 1AN 652 16 1—2 20 0.335
Coil L2 1AK 601 14.1 1-2 12.5 0.25
Coil L3 1AK 601 17.1 1—2 9.5 0.4
Coil L4 1AK 601 16.1 1—2 2.5 0.4
Coil L5 1AK 601 05.1 1—2 2.5 0.4
Coil L6 1AK 601 04.1 1—2 9.5 0.4
Coil L7 1--2 11.5 0.25

Further electrical

components: '

Component Type - Value Drawing No.
LCiode E1, E2, E7,E8 KA136
Transistor E3, E5 KF173 1AN 11418
Triple of varicap E4, E6, E9 3KB105G

UHF escillator (1AK 058 63)

Resistors:

No. Type Value Tolerance Max. standard CSSR
+ % load W
R138- Film 1kQ. — 0.125 WK 650 54 1k
R139 Film 22kQ — 0.25 TR 151 22k
R140 Film 470 Q. — 0.125 WK 650 54 470
R141 Film 1.5kQ — 0.125 WK 650 54 1k5
R142 Film 22 kQ — 0.25 TR 151 22k
R144 Film 390 kQ 10 0.25 TR 151 M39/A
R157 Film 150 Q — 0.125 WK 650 54 150
R158 Film 330 Q — 0.125 WK 650 54 330
R168 Film 2.2kQ — 0.125 WK 650 54 2k2
Capacitors:
No. Type value Tolerance Max. DC Standard CSSR
+ % voltage V '
450
C44 Ceramic 150 pF —20 250 TK 621 150/QM
C45 Ceramic 3.3 pF 10 250 TK 651 3j3/A
C46 Ceramic 3.3 pF 1 400 TK 656 3j3/D
C47 Ceramic 4.7 pF 1 400 TK 656 4j7D
C48 Ceramic 4.7 pF 1 400 TK 656 4j7D
C49 Ceramic 1500 pF — 250 TK 564 1k5
C50 Ceramic 27 pF 10 500 TK 594 27/A
C51 Ceramic 1500 pF — 250 TK 564 1k5
C52 Ceramic 1500 pF — 250 TK 564 1k5
C53 Ceramic 1500 pF — 250 TK 564 1k5
C54 Ceramic 22 pF —_ 250 1AK 71311
G55 Ceramic 1500 pF — 250 TK 564 1k5




Further electrical components:

Component Type - Value Drawing No.
Diode E1 + E4 -KY130/300
Diode E5 + E8 KY130/150
Diode E9 + E12 KY701
Zener-diode E13 2NZ70 1AN 114 45
Fuse cartridge P1 F1.25A CSN 354733.2

Resistors:

Selector 16 (1AF 870 01)

No. Type vValue Tolerance Max. DC Standard CSSR
+ % voltage V
C56 Ceramic 1500 pF — 280 TK 564 1k5
C57 Ceramic 1500 pF — 250 TK 564 1k5
-+80
c61 Ceramic 0.1 uF —20 125 TK 782 100n/Z
Transformers and coils:
Component Designation Drawing No. No. of tap No. of turns Wire ¢J
in mm
Coil L9, L12 1AA 60070 0.8
Coil L10, L13 1AA 600 69 — 1.25
Coil Li1 1AA 600 68 — 0.87
Coil L14 = L17 1AK 599 44 1—-2 15 0.25
Further electrical components:
Component Type - Value Drawing No.
Pair of diodes E59, E62 3KB105B 1AN 113711
BF272

Transistor E60, E61

1AN 113 69.1

Resistors:

Mounting unit 14 (1AF 008 64)

No. Type Value Tolerance Max. - Standard CSSR
+ % load W '

R1 Film 220 Q 10 0.125 TR 112a 220/A
R2 Film 3.3Q 10 0.125 TR 112a 3j3/A
R3 Film 3.3Q 10 0.125 ‘TR 112a 3j3/A
Capacitors:

No. Type value Tolerance Max. DC Standard CSSR

+ % voltage V

c1 Electrolytic 200 uF — 70 TE 988 G2 - PVC
c2 Electrolytic 500 uF — 35 TE 986 G5 - PVC
C3 Electrolytic 500 uF —_ 35 TE 986 G5 - PVC
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Standard CSSR

No. Type Value Tolerance Max.
+ % load W
‘R1 Film 3.3kQ 5 0.25 TR 151 3k3/B
R2 Film 3kQ 5 0.25 . TR 151 3k/B
R3 Film 3.3 kQ 5 0.25 TR 151 3k3/B
R4 Film 3.6 kQ 5 0.25 TR 151 3k6/B
R5 Film 820 Q 5 0.25 TR 151 820/B
R6 Film - 3.3kQ 5 0.25 TR 151 3k3/B
Ra Film 22kQ-33kQ 5 0.25 TR 151 2k2 - 3k3/B
Capacitors:
No. Type value Tolerance Max. DC Standard CSSR
. + % voltage V
—+50
C1,C2 Ceramic 10 000 pF —20 250 TK 745 10n/S

Resistors:

Selector 15 (1AF 85597)

Rl Film

- R2 Film
R3 Film
R4+R7 Ceramic

100 Q

12 -+ 15 kQ

100 Q
100 kQ

10

10

0.25
0.25
0.25
0.5

TR 151 100/A

TR 151 12k + 15k/A
TR 151 100/A

TP 012 M1




No. Type - value Tolerance Max. Standard CSSR

: + % load W -
R8+R10 Ceramic 22 kQ - 0.5 TP 012 22k
R11+R13 Ceramic 68 kQ — 0.5 TP 012 68k
R14 Film 3.3kQ 10 0.25 TR 151 3k3/A
R15 Film 1+1.6kQ 5 0.25 TR 151 1k +~ 1k6/B
R16 Film 8.2 kQ 10 0.25 TR 151 8k2/A

Capacitors:

No. Type . Value Tolerance Max. DC Standard CSSR
’ + % voltage V

-+80 ‘ ' ; ' :
C1,c2 Ceramic 0.1 uF —20 12,5 TK 782 100n/Z :
Soucasti, které jsou oznadeny vikresovym ¢&islem 1AN. , 1AK.... jsou vybi-
rany tak aby odpovidaly specidlnim predpistim.
Heranu, obosnauennnie 1AN .. . 1AK... BefupanTca cOrnacHO crelMaNbHbIM
NpennyvCaHMuAM.
Components designated w1th drawmg numbers 1AN..., 1AK... are selected

according to spec1al regulations.
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