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K. p. TESLA Brno vyrabi elektronické mé&fici p¥i-
stroje urdené pro laboratorni, dilenské a servisni
Gacely.

— mé&Fi¢e napéti a proudd
— meéfite hodnot elektrickych obvoda

— mefFige Gasu a kmitoftu a &itace

— generétory
— osciloskopy
— méFi¢e parametrid polovodich

— normély a kalibra&ni zaf¥izeni
— jiné elektronické méfici pfistroje

— spektrometry NMR
— elektronové mikroskopy

H. m. TECJIA Bpuo BoitycKaeT 3J€KTPOHHEIE H3Me-
PUTeNBHbIE NPUGOPH B MCIOJHEHUH NIA JabopaTo-
pHl, MPOM3BOICTBEHHEIX I[EXOB M YYaCTKOB TEXHH-
YECKOTO OOCIIY KUBAHUA.

— 9JIEKTPOHHBIE U3MEPUTENU HAIPAXKEHHASI U TOKa

— BJIEKTPOHHBIE M3MEPUTENM TIAPAMETPOB 3JIEKTpH-
YeCKUX 1iernen

— BDJIEKTPOHHBIE H3MEPUTENIM BPEMEHH, JaCTOTH U
CUETYHKU

— TE€HEepaTOpH

— ocuﬁnnorpa{;m

—  BJIEKTPOHHbIE M3MEPUTEJH TTaPaMETPOB MOJIYIIPO-
BOOHUKOB

— CTaHIAPTH M YCTPOWCTBa IJS KaJuGpoBKu

— OCTaJILHEIE 3JIEKTPOHHbIE H3MEePUTEJbHbIE
TIpH6OpPH

— cmexrpomerpsl AMP

~— BJIEKTPOHHbIE MUKDPOCKOIIBI
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TESLA Brno, Nat. Corp. produces electronic mea-
suring instruments designed for laboratory, work-
shop and service purposes.

Voltage and current meters
Electronic meters of circuits and components

Electronic time and frequency meters and
counters

Generators
Oscilloscopes
Parameters and semiconductor meters

Standards and calibrating devices
Sundry electronic instruments

NMR Spectrometers
Electron microscopes
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JACT M3MEHEHUil - OCLMAIOCKON EM 556 (naprus 831)

N3Menenna B
BM S556/2 -

BM 556/4 -

BM 556/6 -

BM 556/7 -

BM 556/8 -

BM 556/9 -

BM 556/12 -

BM 556/13 -

BM 556/14 -
BM 556/18 -

BM 556/19 -

K¥X28/15. «

E41 u E42 (KYX28/15). Uckanuaercs TOYKA (J

3ucropu R30

NPUIIOREHUN PUCYHKOB:

1AF 022 39 - B 1eBOM yray BHUBY
(y R315) npuOaBAANTCA DE3UCTOPH
R317, R318 (100 Om, 0,25 Br, + 10 %)

1AF 022 42 - B NpaBOM Yray BHU3Y
(y R103) npuGaBnserTcs pesucTop R134
(2,2 xOum, 0,25 Br, + 10 %)

1AF 022 46 - Ha npaBOol CTOpOHE Npuda-
Basercs (y R81) peaucrop R99 (10 Om,
0,25 Br, + 5 %)

1AF 022 47 - B JE€BOM yray HaBepxy
ucknpyanrca pesuctTop R120 u xoHAEBR-
carop C119.

1X1 830 18 - u3MeHAECTCA BKIDYEHHUE ¥
KHONmOK S4.1 - 'S4.5 (cM. puc.).

Y nepeknpyarens $9.1 npuGamnAerca
anox E2 - KA261 (Mexzy KOHTaKTaMu
k2 uk 7). '

1AF 022 39 - sSHayeHMe MNOACTPOEUHHX
pesucTopoB R3 u R103 uamensercs

B 33 ®OM, R63 u R163 - 6,8 xOu,
R231 - 6,6 KOM, pesucropa R259

B 2,2 KOM.

1AF 022 41 - rpansucrop E15 usue-
sAerca B KC147-T092.

1AF 022 42 ~ uwexzy pesucTopaMe R8I,
R82 u "+12 B" npuGasasercs pesuc-
rop R134 - 2,2 kOu. Jluox ES51 nsme-
HAETCA B KA255, Tpansucrops E22,
ES6, E59 usmenaprcd B KC148-T092,
TpaH3kcTop ES8 - KC147-T092.

1AN 291 14 - napannensHo R81 npuGa-
BAAAGTCA veaunTnn RIQ - 1N Nu

1AN 291 14 - napaanenbHO PEBUCTOPY
R81 npucasnfercs R99 - 10 Ou

1AN 291 14 - 3HAYEHME NOACTPOEUHOTO
KouzeHcaTopa Cl28 usuensercA B 20 n@;
auozu E30 - E34 3aMeHRNTCA THNIOM
auozaM E30 u E31 npuGaBafnTCA AUOXLH

» pe-
u R120, koxzencaropu C32 u C119.

i

ALTERATIONS - OSCILLOSCOPE BM 556 (series 831)

Alterations
BM 556/2 -

BM 556/4 -

. BM 556/6 -

BM 556/7 -

BM 556/8 -

. BM 556/9 -

BM 556/12 =

BM 556/13 -

in the Illustration Enclosures

1AF 022 39 - In the lower left-hand
corner (next R315) were added the
resistors R317, R318 (100 Q; 0.25 W;
+ 10 %).

1AF 022 42 - In the lower right-
~hand corner (next R103) was added
the resistor R134 (2.2 kQ; 0.25 W;
+ 10 %),

14F 022 46 - On the right~hand side
(next R8l) was added the resistor
R99 (10 Q5 0.25 W; + 5 ®).

1AF 022 47 - In the left upper cor-
ner was deleted the resistor R120
and the cepecitor Cl19.

1X1 830 18 - Altered connection of
push-buttons 54,1 to 54.5 (see Pig.).
At selector S9.1 was added the diode
B2 - KA261 (between the contacts

No. 2 end 17).

1AF 022 39 - The velue of trimmers
R3 and R103 altered to 33 kX0, of
R63 and R163 to 6.8 kO, of R231
to 6.8 k0, of resistor R259 to

2,2 k0.

1AF 022 41 - The value of transis-
tor E15 replaced by type KC147/T092.

1AF 022 42 - Between the resistors
R81, R82 and "+12 V" was added the

~ resistor R134 - 2.2 kQ. The diode

BM 556/14

BM 556/18

Bl 556/19

E51 replaced by type KA255, the tran-
sistors E22, ES56, E59 by type KCl48-
-T092, the transistor E58 by type

1AN 291 14 - In parallel with R81 was
added the resistor R99 - 10 0.

1AN 291 14 - In paraliei with the re-
sistor RB1 was added R99 - 10 Q.

1AN 291 14 - The value of the trimmer
Cl28 was altered to 20 pF; the diodes
E30 to E34 were replaced by KYX28/15.

To diodes E30 and E31 were added the diodes E41
and E42 (KYX 28/15). Deleteds point () , resis-
tors R30 and R120 and capacitors C32 and Cl19.




0 - 0 KOP BM érie 831

Zmény v odrazové prilozes

BM 556/2 ~ 1AF 022 39 - v levém rohu dole
(u R315) p¥istupujf odpory R317,
R318 - TR 191 100R/K.

BM 556/4 « 1AP 022 42 - v pravém rohu dole
(u R103) p¥istupuje odpor R134 -
TR 191 2K2/K.

BN 556/6 - 1AF 022 46 - na pravé strand pri-
stupuje (u R81) odpor R99 -
TR 191 10R/J,

BH 556/7 =~ 1AF 022 47 - v levém robu nehoie
zruien odpor R120 a kondenzdtor
C119.

BM 556/8 - 1X1 830 18 - zm¥n¥no zapojeni u
tlalitek S4.1 a¥ S4.5 (viz obr.).
U piepinade S9.1 p¥istupuje diode
B2 -~ KA261 (mezi kontakty &, 2 a
7).

BM 556/9 - 1AF 022 39 - hodnota trimrd R3 a
a R103 se mdn{ na 33 kO, R63 a
R163 na 6,8 kQ, R231 na 6,8 k0,
odporu R259 na 2,2 kO,

BM 556/12 - 1AF 022 41 - tranzistor E15 se
mén{ na KC1l47-17092.

BM 556/13 - 1AP 022 42 - mezi odpory R8l,
RB2 a "+12 V" pFfistupuje odpor
R134 - 2,2 k0. Dioda E51 se méni
na KA255, tranzistory E22, E56,
B59 se mén{ na KC148-T092, tran-
zistor E58 na KC147-T092.

BK 556/14 - 1AN 291 14 - paralelnd k R81 pii-
stupuje odpor R99 - 10 0.

BM 556/18 - 1AN 291 14 - paraleln& k odporu
R81 pristupuje R99 - 10 Q.

BM 556/19 - 1AN 291 14 - hodnota trimru C128
se méni na 20 pP; diody E30 - E34
se mén{ na KYX28/15. K diodém E30 a
E31 pfistupuji diody E41l a E42
(KYX 28/15). Zruen bod (@) , odpory
R30 a R120, kond. €32 a Cl19.

IACT W3MEHEHMl - ‘OCHWIIOCKON Bl 556 (mapris 831)

laMeHeHua B NMpPUIOXEHUU PUACYHKOB:

BM 556/2 - 1AF 022 39 - B N€BOM yray BHU3Y
(y R315) npuOaBAAKTCR PEBUCTOPH
R317, R318 (100 Om, 0,25 Br, + 10 %)

BM 556/4 - 1AF 022 42 - B NpaBOM Yruy BHU3Y
(y R103) npuGaBnsieTcs pesucTop R134
(242 xOm, 0,25 Br, + 10 %)

Bk 556/6 - 1AF 022 46 - Ha npaBoli CTOpDOHE Npua-
Basierca (y R81) pesucrop R99 (10 Om,
0,25 Br, + 5 %)

BM 556/7 - 1AF 022 47 - B neBOM Jray HaBepxy
. uckawyanrcs pesuctop R120 ¥ KoHaeH-
carop Cl19.

BM 556/8 - 1X1 830 18 - uaMeHAETCR BHADYGHHE Y
KHONOK S4.1 - 'S4.5 (oM. puc.).
Y nepexnpvarens $9.1 npudamnfercs
znox E2 - KA261 (Mexzy KoHTaKTaMu
k2ukl?). '

BM 556/9 - 1AF 022 39 - sHaueHHe MOACTPOEUHHX
pesucropos R3 u Rl103 uameHmercs
B 33 kO, R63 u R163 - 6,8 kO,
R231 - 6,6 xOm, pesucropa R259
B 2,2 KOM.

BM 556/12 - 1AF 022 41 - rpansucrTop E15 msue-
ufercAa B KC147-T092.

BM 556/13 - 1AF 022 42 - Mexay pesucTopaMe RS81,
R82 u "+12 B" npuGaBAfieTCA pEsUC-
T0p R134 - 2,2 xOM. Juwox ES1 masue-
BrercA B KA255, rpansucropu E22,
ES6, ES9 umamensprcs B KC148-T092,
TpaH3AcTop ES58 - KC147-T092.

BM 556/14 - 1AN 291 14 - napannenbio R81 npuda-
BIAETCA veauarnn RAQ -~ 10 Nu

BM 556/18 - 1AN 291 14 - napannenbHO PEsUCTOPY
R81 npudasnsercia R99 - 10 Ou

BM 556/19 - 1AN 291 14 - 3HaueHME NOACTPOSUHOTO
KonzeHcaropa Cl28 usumensercs B 20 n;
anogu E30 - E34 3aMeHANTCA TUMOM

K¥X28/15. K auwozam E30 u E31 npuGamnapTca ANOZH

E41 u E42 (KYX28/15). Hcxnwuaerca Touka (@), pe-

aucropu R30 u R120, koHzencaropw C32 u C119.

]

ALTERATIONS - OSCILLOSCOPE BM 556 (series 831)

Alterations in the Illustration Eﬁclosurex

BM 556/2 - 1AF 022 39 - In the lower left~hand
corner (next R315) were added the
resistors R317, R318 (100 Q; 0.25 W;
+ 10 %).

Bl 556/4 =~ 1AF 022 42 - In the lower right-
~hand corner (next R103) was added
the resistor R134 (2.2 kQ; 0.25 W;
+10 %).

. BM 556/6 - 1AF 022 46 - On the right-hand side

(next R81) was added the resistor
R99 (10 Q; 0.25 W; + 5 %).

BM 556/7 = 1AF 022 47 - In the left upper cor-
ner was deleted the resistor R120
and the cepecitor Cl19,

BM 556/8 = 1X1 830 18 - Altered connection of
push-buttons S4.1 to S4.5 (see Pig.).
At selector S9.1 was added the diode
B2 - KA261 (between the contacts
No. 2 end 17).

.. BM 556/9 - 1AF 022 39 - The velue of trimmers

R3 and R103 altered to 33 k0, of
R63 and R163 to 6.8 kO, of R231
to 6.8 k0, of resistor R259 to
2.2 k0.

BM 556/12 - 1AF 022 41 - The value of transis-
tor E15 replaced by type KC147/7092.

BM 556/13 - 1AF 022 42 - Between the resistors
: R81, R82 and "+12 V" was added the
_ resistor R134 - 2.2 kO. The diode
ES51 replaced by type KA255, the tran-
sistors E22, ES56, E59 by type KCl148-
-T092, the transistor E58 by type

BM 556/14 1AN 291 14 - In parellel with R81 was
added the resistor R99 - 10 0.

BM 556/18 1AN 291 14 - In parsliei with the re=
sistor R81 was added R99 - 10 Q.

Bil 556/19 1AN 291 14 - The value of the trimmer
C128 was altered to 20 pF; the diodes
E30 to E34 were replaced by KYX28/15.
To diodes E30 and E31 were added the diodes B4l
and E42 (KYX 28/15). Deleteds point (2) , resia-
tors R30 and R120 and capacitors C32 and €119,




BM 556

‘Osciloskop BM 556 je pfeﬁosnv tranzistorovy Siro-
kopdsmovy osciloskop, kter§ svymi technickymi
vlastnostmi splifuje vysoké naroky laboratornich
méfeni. Sife pasma vertikalniho zesilovate 0. az
25 MHz, vychylovaci &initel 2 mV/dil az 5 v/dil,
dvoukandlovy provoz. Casova zakladna 1 s/dil az
0,1 us/dil.

Vyrobce:
3aBOJ-U3TOTOBUTEND:
Makers:

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

Ocumiockorr BM 556 — sTo mepemocHsrit TPAH3UC-
TOPHBIA IIXPOKOIOJIOCHBIH  OCIIMJIIOCKOT, KOTOPBIH
6aTomaps CBOMM TeXHIYECKHM mapaMeTpaM OTBe:
JAET BBICOKUM TPeGOBAHUAM JMaGOPATOPHEIX U3Mepe-
Huii. Ilupusa mosockr mponyckanus yeumrens Bep-
TUKAIbHOTO OoTKIOHeHMs 0—25 MI'm, xospdumment
orxinonenus 2 MB[nerenue + 5 Bfmenenue, nsyxxa-
HAJIBHBIA pexkum paBorer. [enepatop passeprxu 1 cf
[nenenme + 0,1 mxc/nenenue. :

Vyrobni ¢islo: '
3aBonOKO# HoMep:
Production No.:

.

The BM 556 oscilloscope is a portable transistorized

wide-band oscilloscope, the technical properties of
which meet the high requirements of precise labo-

ratory applications. Bandwidth of the vertical am-

plifier 0 to 25 MHz. Deflection coéfficient 2 mV/

/div. to 5 V/div¥. Double-channel operation. Time

basg 1 s/div. to 0,1 us/div. -




OBSAH:

1. Rozsah pouZiti . . S 3
2. Sestava dplné dodavlky e 3
3. Technické ddaje . 4
4. Princip Cinnosti 9
5. Pokyny pro vybaleni, sestavem

a pripravu p¥istroje k provoru . . . 11
6. Névrod k obsluze a pouZivani.. . . .. 13
7. Popis mechanické konstrukce . . . 26
8. Podrobny. popis zapojeni . . . . . 28
9. Pokyny pro dGdrzbu . . . . . . 49
10. Pokyny pro opravy . .. 60
11. Pokyny pro dopravu a sk]adovam ... 67
12. Udaje o zédruce . . . . . . . 67
13. Rozpis elektsickych soudasti . . . . 68

14. Prilohy

Vzhledem k rychlému vyvoji svétové elektroniky
méni se obvody a plistupuji a zlepSuji se soucasti
naSich pFistrojii.

Nékdy vinou tisku a poZadavkii expedice se nam
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In order to keep in step with the rapid develop-
ment of electronics all over the world, sometimes
the circuits of our instruments have to be altered
and new types or improved components employed.
It can happen that, due to printing terms or the’
\necessitil of speedy shipping, it is impossible to
include such alterations infthe particular printed
Manual. * .

Therefore, if necesary, such alterations are de-
scribed in a. separate loose leaf.




1. ROZSAH POUZITI

Osciloskop BM 556 je pFenosny tranzistorovy Siro-
kopasmovy osciloskop, ktery svyimi technickymi pa-
rametry spliiuje vysoké néroky laboratornich ms-
Feni.

Vestavény. dvou.k'a‘nélovy’r vertikalni zesilovad s vel-
kou citlivosti zobrazeni v kmitoStovém pésmu 0 a¥
25 MHz umoZiiuje zobrazeni dvou mé&Fenych pra-
b&hil bud soudasn& nebo kazdého jednotlivé. Mozné
je 1 diferencidlni zobrazeni napéti mezi dvéma
meéFicimi body. P¥i zobrazeni X-Y je zajist&na plna
citlivost, stejnéd jako p¥i ostatnich druzich &innosti.
Rozsah kalibrovanych rychlosti tasové zdkladny
i dostate¢ny jas stopy na stinitku obrazovky spliiuji

~poZadavky impulsovych méFeni. Osciloskop vedle

b&Znych zpisobl spousténi a synchronizace &asové
zékladny umozﬁu)e i synchronizaci TV signalem.
Konstrukci obvodii je dosaZeno zjednoduSeni ovla-
dacich. prvki, coZ usnadiiuje obsluhu pristroje.
PYednosti osciloskopu, jsou malé rozméry a hmot-
nost.

2. SESTAVA UPLNE DODAVKY

2.1. Osciloskop BM 556

2.2. Zakladni piisludenstvi dodavané s pfistrojem

Sonda BP 4631 . 2 ks
Kabel 1AK 645 63 1ks
Kabel 1AK 641 63 1ks
Kabel 1AK 641 94 1ks
Vidlice 1AF 895 43 2 ks
Svorka 1AK 484 14 2 ks
Pojistkova vlozka 0,4A/250V T

Pojistkova yloZka 0,8A/250V T

1." HABHAUYEHUSA IMIPHBOPA

Ocuuanockon BM 556 — sro TIePEHOCHBIN TpaH3HUC-
TOPHEIA  LIMPOKOMOJIOCHBIA- OCIIMJIIOCKOT, KOTOPBIH
61aTORapAs CBOMM TEXHUYECKUM IapaMeTpaM OTBe-
YaeT eCTKUM TPeGOBAHUAM, TIPELbABILEMbIM 1a60-
PaTODHEIME ~W3MepeHUsMHU. BeTpoemHEl  mByxka-
HaJIPWBIA YCUJIMTENTb BEPTHKAJBLHOTO OTKIOHEHHUS C
BBICOKOM UyBCTBUTENBHOCTHIO B AMATIA30HE YaCTOT
0—25 MI'n naer BOBMOXHOCTH M306paskeHUS ABYX
M3MEPAEMEIX CUTHAJIOB ONHOBPEMEHHO UK B OTHEJb-
Hoctu. Mmeercs Taxke BO3MOXHOCTH muddeperin-
aJIBHOTO M306PaXkeHUs HAIPSKEHHA MeXmy OByMs
U3MEPUTENIHHBIMU TouKaMu. [Ipu usobpaxenuu X-Y
OBerTiednBaETCA II0IHAS Ty BCTBUTEBHOCTD, TAKaA JKe,
KaK U IIPU OCTAJBHBIX DEXUMax paGoThHI. H.namaso:ﬂ
KaJIO6pPOBAaHHON CKOPOCTH DasBEPTKH M NOCTATOUHASN
APKOCTH IIATHA Ha 3KpaHe TPyOKH OTBedaer TpeboBa-
HUAM, IPEIBABIAEMBIM MMIIYJbCHEIMY W3MEDEHUA-
MH. Ocn;mlmoccxon KpoMe OOBIYHEIX CIIOCOG0B 3ammycKa
U CUHXPOHH3AIU¥M TEHePaTOpa pas3BEePTKM IaeT BO3-
MOYKHOCTD ¥ CUHXPOHH3ALUY TEJEBU3HOHHEIM CHT-
HanoM. KOHCTpyKusa cxeM naja BO3MOKHOCTD YIIpoCc-
TUTb 3JIEMEHTHl YIpPAaBJIEHHUA M, CJIENOBATEIHHO,
yIpocTuTh obcayxuBanue npubopa. IlpewmmyiecTso
OCLIMJIJIOCKONA — *9TO MaJible TabapUTH 1 BEC.

.2. KOMILJIEKTHOCTb IIOCTABKHU

2.1. Ocuuanxockon BM 556

2.2. OcHOBHBlE NMPUHATJIEKHOCTH, TMOCTABJIAEMBIE |
BMecTe ¢ mpubopom .

3oun BP 4631 : 2 1T,
Kabeas . 1AK 645 63 1 wr.
Kabens 1AK 641 63 1 mT.
Ka6ean 1AK 641 94 1 .
Buuka 1AF 895 43 2wt
3axum 1AK 484 14 2 1wr.
Beraska

TIPeNOXpaHUTENs 0,4A/250B T

Bcerasxa npenoxpanutens 0,8 A[250 B T

1. RANGE OF APPLICATION OF THE

OSCILLOSCOPE

The BM 556 oscilloscope is a portable transistoriz-
ed wide-band oscilloscope, the technical properties
of which meet the high requirements of precise
laboratory applications.

The built-in double-channel vertical amiplnfiecr of
high' display sensitivity within the frequency band
of 0 to 25 MHz enables the display of two pheno-
mena simultaneously or each separately. The volt-
age between two measured points can be display-
ed in the differential mode. In the X-Y mode of
display, full sensitivity is ensured, similarly as in
all the other modes of operation. The wide range
of the calibrated time base speeds and the ade-
quate brightness of the trace on the CRT screen
meet the requirements of pulse measurements. In
addition to routine triggering and synchronization
of the time base, the oscilloscope can be synchro-
nized also by a TV signal. Specially designed cir-
cuits reduce the attendance of the oscilloscope to
minimum by. the use of simplified controls which
facilitate manipulation. Further advantages of the
oscilloscope are its small dimensions and low
weight.

: o /

2. CONTENTS OF A COMPLETE CONSIGNMENT

2.1. Basic accessories supplied with the BM 556
oscilloscope

Probe BP 4631

2 pcs.
Cable 1AK 645 63 1 pc.
Cable 1AK 641 63 " 1pec.
Cable 1AK 64194 . 1pc.
Plug -1AF 895 43 2 pcs.
Terminal 1AK 484 14 2 pcs.-
Fuse cartridge 0.4A/250V T -
Fuse cartridge 0.8 A/250V T




Charakteristické vlastnosti zéakladniho pFisluSen-
stvi: _
Sonda BP 4631 — délici pomé&r 1:10 1+5%. Kmito¢-
tovy rozsah 0 aZ 30 MHz. Vstupni odpor 10 MQ,
, vstupni kapacita asi 7 pF.

Kabel 1AK 64563 — koaxialni kabel 50 Q o délce
1m (25 mm) s jednim konektorem BNC a dvé-
ma bananky @ 2,3 mm. SlouZi k propojeni vstu-
pu vertikdlniho zesilovale.s vystupem kalibra-
toru nebo k propojce s jinymi zafizenimi.

Kabel 1AK 641 63 — Kkoaxialni kabel 50 @ o délce
1m (25 mm) se dvdma konektory BNC. SlouZi
k propojce s jinymi zaFizenimi.

Kabel 1AK 64194 — Kkoaxialni kabel 50 Q o délce
1 m (25 mm) s jednim konektorem BNC se
dvéma bananky @ 4 mm. SlouZi k propojce s ji-
nymi zatizenimi.

Vidlice 1AF 895 43 — konektor BNC — 50 Q slouZi
k sestaveni zvlastniho kabelu.

Svorka 1AK 484 14 — konektor BNC opatfeny p#i-
vodem na banének 2 4 mm.

2.3. Priivodni dokumentace

Instrukéni knizka 1 ks
Balici list 1 ks
Zarudni list 1 ks

—

3. TECHNICKE UDAJE

3.1. Obrazovka

Stinitko: ploché s vnitfnim rastrem

Dosvit: stfedni ;

Anpdové napéti: 1950 V -

Urychlovaci napéti: 10 kV

Vychylovéni: elektrostatické v obou smérech
symetrické :

Xa‘paKTepI/I‘CTI/I"-Ie\‘CHI/Ie JaHHbIe OCHOBHBIX TIPDUHANJICK-

. HOCTEMH:

Boun BP 4631 — xosppuunuent mermenus 1: 10
+59%. Imamasoum uacror 0—30 MI'n. Bxonsoe
conporusiernue 10 MOwm, BXomHaA €MKOCTh
npuba. 7 nd.

Ka6enr 1AK 64563 — xoakcuaibHBI Kabenb
50 Om pausoit 1 M (@ 5 MM) ¢ omHEM pa3®eMOM
BNC m mByMs 6aHaHOBBIMM INTETICENIMU
@ 2,3 mM. OH COyXUT LJA COCNUHEHWs BXOHa
YCUIUTENA BEPTUKAJIBHOTO OTKJIOHEHHS C BBIXO-
ZoM KanubpaTopa MU LJIA COSNUHEHUS C LpPy-
TUMU yCTPOMCTBAMHU.

Ka6enp 1AK 641 63 — xKoaxcuanbHblil Kabesab
50 OmM, pawaa 1 M (@ 5 MM) ¢ OByMAa pasbeMa-
Mu BNC. OH cuayXuT LId COeIUHEHHUS C NpyTH-
MU yCTPOMCTBAMU. '

Ka6enp 1AK 641 94 — xoaxcua/bHBIE Kabeab
50 OmM pumuno#t 1 M (@ 5 MM) c onHuM pasbe-
MoM BNC wm nByMs 6aHAaHOBBIMK HITEIICEJNSIMU
@ 4 mm. OH CHYXUT LA COSNUHEHUS C NPyTrH-
MU YCTPOXCTBAMH. .

Hltemcens 1AF 89543 — pasvem BNC — cayxut
IS cOCTaBJIEHMS creruaasHoro kKabess, 50 Om.

Treano 1AK 484 14 — paswvem BNC, ocmamieHHbii
BBIBOIOM IJIS OaHAHOBOTO mITenceas @ 4 MM.

2.3. ConpoBonuTenpHas XOKyMEHTAUHs

VHCTPpYKUMA IO SKCILIyaTalWwi 1 mT.
Y akoBOUHBIH JUCT 1 wr.
TapadTuiiHoe CBUIETEILCTBO 1 wr.

3. TEXHNYECKWE OTAHHLIE

3.1. DaexrponHo-1ydYeBas TPyOKa

DKpaH: IJIOCKAN ¢ BHYTPEHHUM DPacTpPOM
BpeMs mociecBedeHUA: cpenHee
Hanpssxenue anoza: 1950 B
Ycxopsiomee Hanpskenue: 10 xB

OTKJIOHEeHMe: 3JEKTPOCTATAYECKoe B 00OMX HAalpas-

JIEeHUAX, CAMMETDHUYHOC

Properties of the basic accessories:

Probe BP 4631 — Dividing ratio 1:10 +5%. Fre-
quency range. 0 to 30 MHz. Input resistance
10 MQ; input capacitance approximately 7 pF.

Cable 1AK 64563 — Coaxial cable of 50 Q impe-
dance and 95 mm, 1 m long, with one BNC
connector and two banana plugs of @ 2.3 mm.
— Serves for connecting the input of the ver-
tical amplifier to the calibrator output, or for
interconnection with other instruments.

Cable 1AK 641 63 — Coaxial cable of 50 Q@ impedan-
ce and 5 mm, 1 m long, with two BNC con-
nectors. — Serves for interconnection with
other instruments.

Cable 1AK 64194 — Coaxial cable of 50 Q impe-
dance and ¢ 5 mm, 1 m long, with one BNC
connector and two banana plugs of @4 mm.
— Serves for interconnection with other in-

struments.

Plug 1AF 89543 — BNC connector of 50 Q impe-
dance. — Serves for the preparation of special
cables.

Terminal 1AK 484 14 — BNC connector, provided,
with connection for a ¥ 4 mm banana plug.

2.3. Accompanying documentation

Instruction Manual
Packing Note
Guarantee Certificate

3. TECHNICAL DATA

3.1. Cathode-ray tube

Screen: Planar, with internal graticule

Persistence: Medium

Anode voltage: 1950 V

Accelerating voltage: 10 kV

Deflection: Electrostatic, symmetrical in both
directions




Maximéalni vyuZitelny rozmér stinitka: 10 dilkd
(po 8 mm]) v ose X, 6 dilkd (po 8 mm) v ose Y

Typ: 1171011 ,

3.2. Vertikélni zesilovad

KmitoCtovy rozsah obou kanéali: ss 0—25 MHz
—3 dB +1 dB, st 10 Hz—25 MHz — 3 dB +1 dB

ProdlouZeni nabé&Zné hrany: 14 ns

Piekmit: +5%

Druh ¢innosti: pouze kandl A, pouze kandal B,
dvoukanélové zobrazeni, oba kanaly A+B, (pfe-
pinéni polarity kanalu B + nebo —}, p¥i zobra-
zeni A—B je koeficient potlaeni souhlasnych
signdld (CMRR) nejméné 20 dB pro kmitocty
do 1 MHz, X-Y zobrazeni, A kanal vertikalng,
B kanal horizont4lné

Vychylovaci éinitel:‘ kalibrovany v 11 rozsazich 2,
5, 10, 20, 50, 100, 200, 500 mV/dil; 1, 2, 5 V/dil

Pfesnost vy.Chyltov-aciho Sinitele: +5% ,
Plynuld zména vychylovaciho ¢initele: asi 1:2,5

Vstupni impedance: 1 MQ, 27 pF nesymetricky
vstup

Vstupni napéti:
(Spi¢kova hodnota),
(Spitkova hodnota)

pfi stfidavé vazb& max. 400 V
pFi ss vazbé max. 200 V

Synchronizace: volba spojéna s volbou druhu &in-
nosti, pri dvoukanalovém zobrazeni — synchro-
nizace kanalu A -

3.3. Amplitudovy kalibrator
Zdroj obdélnikového népéti: asi 1 kHz

Vystupni napéti: 6 VS, 600 mV3§, 60 mV33

- MakcuMagabHast Moje2Has ILJIoImjanbp 3KpaHa:

10 nesenuit (uepes 8 Mm) mo ocu X, 6 memenuit
(uepea 8 mM) mo ocu Y
Tum: 11JI101U

3.2. YcuanTeah BepTHKAJBLHOTO OTKIOHEHHS

Jvanasox yactoT 060X KaHAJIOB: moct. 0—25 My
—3 1B *1 uB, nepem. 10 Ty—25 MI'y —3 1B
+1 1B

Yeenuuenme niuTéaBHOCTY NepenHero gporTa: 14 He

Bui6poc: 5%

Pexxumer paotsr: ToabKO KaHak A, TOMbKO KaHaa B,
IByXKaHaJBHOE HU306paxkenue, o6a xaxamta A1B,
(mepexJoueHre MOJSPHOCTH KaHasta B -+ uiwm
— ), mpu usofpakenuu A —B xospduument mo-

" maBieHus cuHpasHbix curHagoB (CMRR)
cocraBnser He Mexee 20 nb mas uacror mo
1 MTI'n, usobpaxenue X-Y, Kanan A BepTHKaJb-
HOe OTKJIOHEeHMe, KaHajl B ropusoHTaspHoe OT-
KJIOHEHUe

Koappunuent orkaoHeHusa: kanubpopammbiii 8 11
nonnuanasonax 2, 5, 10, 20, 50, 100, 200,

500 MB/memenue; 1, 2, 5 B/ne.uefﬁne

Tounocts Koaqmqmuneﬂ'ra OTKJIOHEHW A +5%

[lrapHoe usmeneHne KooGPUUIMEHTA OTKIOHEHHA: |,
mpuba. 1:2,5

Bxomuoe comporusnenue: 1 MOw, 27 nCD HECHM-
METPUYHEIN BXOT,

Bxomuoe HaIIpssKéHHe: IIpU CBA3M IO IIEPEMEHHOMY
toky Maxc. 400 B (mukosoe sHauemue),

IIpy CBSI3M IO MocTOoAHHOMY TOKy Mmakc. 200 B
(mukoBOE 3HaueHUE ) s

Cunxponunzamus: BIOp CHHXPOHUIAIIMK COMPSIKEH
c BEIGOPOM pexuMa paboTH, TIPU NBYXKAHAJb-
HOM wu300pa)kKeHWM — CHUHXPOHM3anus obecie-
YUBaeTCA KaHAJoM A

3.3. Kaau6parop aMmoauTymsi

HcTouHMK MIpsMOyToIbHOTO HalPsKeHN npubI.
1 xI'g

Brixonmoe Hampskenue pasmaxom: 6 B, 600 MB,
60 mB

Max. useful screen area: 10 division lines (8 mm
each) in the X-axis; 6 division lines (8 mm
each) in the Y-axis. '

Type designation: 11JI 01U

3.2. Vertical amplifier

Frequency range of the two channels: DC: 0 to
25 MHz —3 dB +1 dB; AC: 10 Hz to 25 MHz
—3 dB 41 dB

Rising edge extension: 14 ns

Overshoot: +5%

Modes of operation: Channel A only, Channel B
only, Double-channel display, Both channels
A+B (Switching of the B channel polarity to
either “+ or —), In the A—B mode, the CMRR
is. minimum 20 dB at frequencies up to 1 MHz,
X-Y display, A channel vertically, B channel
horizontally :

Deflection coefzfi‘civeht: Calibrated in 11 ranges: 2,
5, 10, 20, 50, 100, 200, 500 mV/div., 1, 2, 5 V/div.

Accuracy of the deflection coefficient: +-5%

Continuous deflection coefficient control: Approx.
1:25

Input impedance: 1MQ, 27 pF; asymmetrical input

Input voltage (max.): 400 V, with AC coupling
employed; 200 V, with DC coupling employed

Syhchlronxizaition: Selection ganged with that of the
mode of operation; in double-channel operation,
channel A is synchronized

3.3. Amplitude calibrator .
Rectangular voltage supply: A‘pvprox. 1 kHz

Output voltages: 6 V,_,, 600 mV,_,, 60 'mVp_p




Vystupni proud: 4 mASS§

. Presnost kalibratoru: +-1% p¥i zatéZovacim odporu

"1 MQ a v rozmezi okolni teploty +20°C az
+30°C. Jinak +3%

3.4. Casova zakladna

Rozsahy éaéové zakladny: 1 s/dil aZ 0,1 ws/dil ve
22 cejchovanych stupnich 1:2:5

Presnost tasové zakladny: +5% v rozsazich 50 ms/
/dil *az 1 ws/dilek; +8% od 1 s/dil az 0,1 s/dil
a od 0,5 us/dil az 0,1 ws/dil

Linearita ¢asové zakladny: +2%

Casova lupa: 10X, nejvétsi vychylovaci &initel
10 ns/dil

Pfesnost mé&feni s dasovou lupou: +10% v rozmezi
10% aZ 90% éasave zakladny

Spousténi a synchronizace: od néb&Zné nebo se-
stupné ¢éasti méFeného signélu. Indikace ¢innosti
spoust&cich obvodf svitici diodou

Druhy, spousténi ¢asové zakladny: - '
SS — 0 aZ 10 MHz p¥i vySce obrazu 1 dilek,
10 aZz 25 MHz pfi vySce obrazu 2 dilky

ST — 20 Hz—10 MHz p¥i vySce obrazu 1 dilek,
10—25 MHz p¥i vySce obrazu 2 dilky

TV — z vestav&ného oddélovate TV synchronizac-
nich impulsit a p¥i pozitivni obrazové modulaci.

Vyska obrazu min. 2,5 dilku p¥i 100% pozitivni-

ho videosfgndlu. P¥epinadem rychlosti Gasové
zékladny je prepindna volba snimani V nebo H.

AUT — za ne,pi‘i'oomnoéti spoustéciho signalu odbi-
hé Casovi zAkladna volné&, opakovaci kmitofet

Brrxonnoit Tok: 4 MA pagMmax :
ToumocTs xanubpatopa: 1-1% mnpu marpysounom
comporuBiernu 1 MOwm u mpu TeMmmepatype
oxpyxatonrero Bospyxd —+20°C + +30°C,
- B ocTadBHBIX cayuasx +3%

3.4. T'eneparop  pasBepTKu

Ckopoctu passeprku: 1 ¢f/menenne + 0,1 mxc/mene-
HuUe 22 KaJIMGPOBAHHBIE CTYIEHU B OTHOLICHUK
1:2: :

Tounocts re'Hepa'ropa passeprku: 5% B mpenenax
50 mc/menemue + 1 Mxc/nenenue;

8% or 1 c/nenenue +~ 0,1 c/nenenue u or
0,5 Mxcf/menenme + 0,1 Mmc/nenel-me

JluneitnocTs Temepatopa passeprku: +2%

Jlyna spemenu: 100X, MakcAManpHBIE KosG@uImeHT
orxsonermia 10 mc/nenenne

Tourmocts mamepenus ¢ uymoit spemenn: £10%

B mpenerax 10% —90% pasmaxa passeprxm

3amycKk M CHHXPOHW3allUA: IEPeNHHM WJIM 3aTHUM
$ponTaMu maMepseMOro CUTHala. MHaumkanms
paboTEL CxeM 3allyCKa C IIOMOLIBIO CBETSAIIETOCA

- AUOonAa .

PexwuM samycka reHepaTopa pasBEPTKH:

IIOCT. — 0+ 10 MI'y npu BbIcOTE OCIMJITOTPaM-
b 1 nenenue, 10 + 25 MI'ny mpu BeICOTE OCIIMII-
JIOTPaMMEL 2 JeJeHue

INEPEM. — 20 I'my =+ 10 MI'u mpu BeICOTE OCLIHLI-
sorpammer 1 memenwe, 10 MTm <+ 25 MTn mpu
BBICOTE OCLMJIJIOTPAMMEL 2 HeJIeHUe

TB — o7 BCTPOEHHOTO CemapaTopa TeJeBU3UOHHBIX
CUHXPOHUSHUPYIOUUX MMIIYJIbCOB IIPH IIOJOMKU-
TEJIBHON MOLYJIALHM BUAEOCUTHala. Beicora us-
obpaxenus muH. 2,5 nerenus npu 100% moro-
JKUTEJBHOTO BHUIEOCUTHaJa. llepexiouaTenem
CKOPOCTH TeHepaTopa PasBEPTKU YCTAHABIUBAET-
cA peKMM pabOTBL OT KaIpOBBIX HJIM CTPOUHBIX
CHHXPOHUSUPYOIIMX HMIIYJIbCOB. ~

ABT. — mpu OTCyTCTBHM CHIHaja 3allycKa renepa-
TOp pasBepTKu paboTaerT B pexume aBTOKoJeHa-
HUP, YacTOTa IIOBTOPEHMS COOTBETCTBYET YCTa-

Output current: 4 mA,_,

Calibrator accuracy: +1% with a resistive load of -
1 MQ employed at an ambient temperature
within the range of 20°C to 30 °C; otherwise =
+3%

3.4. Time base

Time base range: 1 s/div. to 0.1 us/div. in 22
calibrated steps 1:2:5 ratio

Time base accuracy: +5% within the range 50 ms/
/div. to 1 ws/div.; +8% fram 1 s/div. to 0.1 s/
/div. from 0.5 gs/div. to 0.1 us/div.

Time base linearity: +2%

Time magnification: 10X, Max. deflection coeffi-
cient 10 ns/div.

Accuracy of measurements with time magnification
employed: +10% wmhm 10% to 90% of the
time base

Triggering and synchronization: By the rising or
trailing edge of the displayed waveform (mea-
sured signal).

Triggering operation indicated by a LED

Time base triggering modes:

DC — 0 to 10 MHz at a figure height of 1 div.,
10 to 25 MHz at a figure height of 2-div.

AC — 20 Hz to 10 MHz at a figure height of 1 div.,
10 MHz to 25 MHz at a figure height of 2 div.

TV — By the built-in TV sync pulse separator and
at positive picture modulation. Figure height
min. 2.5 div. at 100% positive video signal. The
time base speed selector sets either V or H
scanning.

AUT. — Without a triggering signal, the time base-
runs automatically at a repetition frequency




odpovidd zafazenému stupni ' &as/dilek. Dolnf
mezni kmitoCet asi 50 Hz

VF — stejnasmérnd slozka a kmito¢ty pod 30 kHz
jsou potla€ené. Citlivost p¥i 50 kHz 1 dilek

“NF — ste]nosmérné slozka a kmltocty do 50 kHz
- jsou nezeslabené. Citlivost p¥i 1 kHz 1 dilek

Citlivost p¥i externich ‘'signéalech:
Max. vstupni napéti: 5 V8§ v€etn& ss slozky ve
vSech reZimech

Vstupni kapacita: max. 120 pF

* Vstupni odpor: asi 1 MQ
S§S — 0 aZ 25 MHz — 750 mV3§
ST — 20 Hz aZ 25 MHz — 750 mVs&3
TV — 2 V3§ pf'ri 100% pozitivniho vi_deosignélu

AUT — 50 Hz az 25 MHz — citlivost dle zafazené
v:azby SS nebo ST

VF — 30 kHz-aZ 25 MHz — 750 mVss

NF — 0 aZ 50 kHz — 750 mVss

V?stupm pribghy: .

A — vystup p;lovéhto prib&hu casové zaklladny,
rozkmit asi 0 aZ 5 V3§, R, asi 10 kQ

r — vystup pf'i\svétlovamho impulsu dcasové za-
kladny, fozkmit’v drovnich TTL ast +5 V38§ aZ
0, R; asi 10 kQ

.

3.5. Horizontalni zobrazeni X-Y '

Kandlem B pii stladeni tladitka A a pFepnuti pre-
pinace rychlosti do polohy X-Y

'Vychylovam Einitel: 2, 5, 10, 20 50, 100, 200
500 mV/dil; 1, 2, 5 V/dil — p¥esnost vychylova-
ciho ginitele +5% .

Kmitoctovy rgzsah: 0 aZ s MHz (—3 dB)

Fazovy rozdil mezi X a Y zesilovadi: mén& ne¥ 5°
-pro kmitoCty 0 aZ 50 kHz

b

HOBJIEHHOMY mpenexy spems/nemenue. Huxusa

rpaHWMHAA 4acToTa cocTaBiafeT Hpuba. 50 T'm.

BY — mocTosHHAA COCTABJAIIIAS M YACTOTH HUXKE
30 xI'y mopmasaensr. UyBcTBUTEIBHOCTD Ha YacTO-

te 50 x['1y cocraBaser 1 menenue.
HY
50 xT'u me ocnabnensr. UyBCTBHTENIBHOCTD HA

vactore 1 k['11 coctaBaser 1 nenenue.
UyBCTBUTEILHOCT, IPY BHEIIHWX CHTHANAX: -

Maxc. Bxonmoe HampsbkeHwe 5 B pasmax, Bkimouas
IOCTOSTHHYIO COCTABJIAIONIYIO BO BCEX DEXUMax pa-

6orbl. Bxommas emkocts makc. 120 nd®; sxommoe

compotusienue mpuba. 1 MOwm. .

IMOCT. — 0+ 25 MI'm — 750 MB. pasmax

IMEPEM. — 20 I'y + 25 MI'm — 750 MB pasmax

TB — 2 B pasmax mpu 100% HOJIO)KHTGJIBHOTO
BUIEOCHTHAJIA /

ABT. — 50 Tu—25 MIu qyfacmn'rensnocn; B 3a-

BHCHUMOCTH OT ycranosxenHoi ceaau ITIOCT. uan
IIEPEM.

BU — 30 xI'u—25 MI'y — 750 mMB pasmax

HY — 0+ 50 xI'y — 750 MB pasmax.

BI:IXOJIHI:IG CUTHAJIBI:

/L — Bmixom mmmooBpasHOro curHana pasBepPTKY,
pasmax npubr. 0—5 B, R; mpu6a. 10 xOm
"W — BBIXON HMITyJIbCa IIOJCBETKH TeHepaTopa pas-

BEPTKM, PasMax. COOTHETCTBYeT ypOBHIO CHTHAla
TTJ, r.e. npubn. 45 B + 0, R; npmba. 10 xOm

3.5. Topu3oHTatBHOE usobpaxenue X-Y

" Mso6paskenue ocymiecTBIsfeTcs ¢ HOMOINBIO KaHaJia

B mpu mHakaTuu ‘Ha KHONKY A M HepeKJIOUeHMH Iie-
PeKJIIoUaTeNlss CKOPOCTH DAa3BEPTKU B MOJIOKEHUH
X-y.

Kosdppuuuent orxnomenus: 2, 5, 10, 20, 50, 100,
200, 500 MB/zexnenue; 1, 2, 5 B/ne.nenne — ‘rou-
HOCTE Koadduimenrta orxnomenus +59%

Iuamazon gactor: 0—5 MI'uy (—3 nB)

Pasmocts $as curnamos ycumureneir X u Y: Menee
5° nas vacror B muamasome 0—50 x['m

i

— TIOCTQAHHAA COCTABJIAIONIAS U ‘{alCTOT'bI oo

. V-2V, -» at 1009% positive v1cte»o signal

" Deflection coefficient:

which corresponds t6 the set TIME/DIV. step.
Bottom limit frequency approximately 50 Hz:

HF — The DC component and frequepcies lower -
than 30 kHz are suppressed. Sensitlvity at - ,
50 kHz: 1 division coa

LF — The DC component and frequenmes up to
50 kHz are not atténuated. Sensltlvity at'l kHz’?'
1 division

Sensitivity at external sync signals; o

Max. input voltage: 5 V,_p including the DC com- -

. bonent in all the modes of operation

Max. input capacitance: 120 pF* :

Input resistance: Approx. 1 MQ '

DC — 0 to 25 MHz — 750 mv,_

AC — 20 Hz to 25 MHz — 750 mV

AUT. — 50 Hz to’ 25 MHz — sensmwty accordmg
to whether DC or AC coupling is set

HF — 30 kHz to 25 MHz — 750 mv,_,

LF — 0 to 50 kHz — 750 mV,_,  *

-Output waveforms: ’

/A — Output of the time base sawtooth amplittude e
approx. 0'to 5 Vp_p, R; approx. 10 kQ

<~ — Output of the bright-up pulses of the time
base; amplitude at TTL levels approx +5 Vop
to 0; R; approx 10 kQ

3.5. Horizontal display X-Y

By means of channel B, with push-button “A“ de-
‘pressed and the speed selector set to the position "~ -
X-Y." Y

2, 5, 10, 20, 50,,100 200,
500 mV/div., 1, 2, 5 V/div. Cs '
Accuracy of the (de'flectlon coefficient: +5% .
Frequency range: 0 to 5 MHz (—3 dB) '
Phase difference between the X and Y amplifiers:
Less than 5° at frequencies from 0 to 50 kHz -




3.6. Jasova modulace paprsku

Vstup Z
Minimalni modula¢ni napéti: —3 V33

Maximalni moduladni napéti: —10 V3§
Vstupni kapacita: asi 40 pF
Vstupni odpor: asi 2,5 kQ

3.7. Pracovni podminky

Referentni teplota: +23 °C

Provozni teplota: +10°C az +35 °C

Relativni vihkost: 40% aZ 80%

Tlak vzduchu: 86 000 Pa aZ 106 000 Pa’

Pracovni poloha pfistroje: vodorovnd nebo naklo-
néné

Napajeni: ze st¥idavé sit& 220 V/120 V, 50 aZ 60 Hz

Druh napéjeciho proudu: stfidavy sinusovy se
zkreslenim mensim neZ 5%

P¥ikon: asi 90 VA
Jisténi: 220 V —'0,4 A/250 V- T;
120V — 0,8 A/250 V T
Vné&jsi magnetické pole: zanedbatelné
Vn&ijsi elektrické pole: zanedbatelné

3.8. Vseobecné adaje

Bezpeé&nostni t¥ida: pFistroj je proveden v bezpec-
nostni t¥id& I. podle CSN 35 6501 .

Osazeni: obrazovka 1 ks, integrované obvody 12 ks,
tranzistory 86 ks, diody 98 ks

Rozméry a hmotnost: §itka 387 mm, vySka 162 mm,
hloubka 512 mm; hmotnost asi 15 kg
Rozmé&ry a hmotnost zabaleného pFistroje:

550 mm, vyska 400 mm, hloubka 770 mm,
hmotnost asi 25 kg

irka

3.6. Monyasanus xy4ya mo SPKOCTH

Bxon «Z«: '

MuHnMaTpHOe HampsxkeHue Monyaanun: — 3 B. pas-
Max .

Max¢. mampsixeaue momy sinum: — 10 B pasmax

Bxomuas emxocts: mpubiu. 40 nd
Bxommoe conmpormsienue: mpubr. 2,5 xOm

3.7. YcnoBus pabotsi

OtHocurepHas Temmeparypa: 423 °C

Pa6ouas temmeparypa: 10 °C + +35°C
OraocutensHas BiaxHocTs Boamyxa: 40% —80%
Hasrenue Bozmyxa: 86 000 ITa — 106 000 Ila
Pabouee mosnoxenue mpubopa: FOPHU3CHTAJILHOE WJIU
" HakJoHHOe

[Muranue: or ceTn mepemensoro Toka 220 Bf120 B, -

50—60 I'g

'Bup nuramouero TOKa: MEpPeMEHHBIA CUHYCOUIANb-

HBIA ¢ KOOPPUIIMEHTOM HeNIUHEWHBIX HMCKa>KeHUU
menee 5% N

[Torpebasiemass MowHocTh: 90 BA

3ammra: 220 B—0,4 A/250 B T; 120 B—0,8 A/
[250B T :

BuemrHee MaTHWTHOe IOJe: IpeHeGPEXMMO MaJo

BreurHee sJeKTPUYECKOE II0JIE: [IPEHEOPEKUMO MaJo

i

3.8. O6mue nauHble

Kiace 6esomacHocty: npubop BBITIOJHEH IO -KJIACCY
GesomacHocT 1 mo mpemnucamusm MOIK

Pabounii KOMILJIEKT: SJEKTPOHHO-JIydeBas Tpy6Ka
1 wmT., WHTErpaJbHbIE MUKDPOCXEMBI 12 WT., |
TpamarcTopsl 86 mrT., nuomer 98 mT.

Tabaputer u Bec: mmpuHa 387 MM, BRIcOTa 162,
raybuna 512 MM, Macca mpuba. 15 xr

TabapuTel m Bec yIaKoBaHHOTO Hpubopa: mMpuHa
550 MM, BercoTa 400 MM, raybuna 770 MM, Bec
npubia. 25 xr

3.6. Brightness modulation of the beam

Inp'ut “Z“:
Min. modulating voltage: —3 V,_,

Max. modulating voltage: —10 V_,
Input capacitance: Approx. 40 pF
Input resistance: Approx. 2.5 kQ

3.7. Working conditions

Reference temperature: +23 °C .

Ambient temperature range: +10°C to +35°C
Relative humidity range: 40% to 80%

Atmospheric pressure range: 86 000 Pa to 106 000 Pa
Working position: Horizontal, or tilted

‘Powering: By AC mains of 280 V or 120 V,

50 to 60 Hz
Powering current: Sinusoidal AC, distortion less
than 5%

Power consumption: 90 VA

Protection:” By T fuse: 0.4 A/250 V for 220 V, or
0.8 A/250 V for 120 V

External magnetic field: Negligible

External electric' field: Negligible

3.8. General data

ntrinsic safety: Class I., according to the Czecho-
slovak Standard CSN 35 6501, in conformity with
the pertaining IEC Recommendation
(Publication No. 348, 1971).

Complement: Cathode-ray tube 1 pc., Integrated
circuits 12 pcs., Transistors 86 pcs., Diodes
98 pcs.

Dimensions and weights:
Unpacked: Width 387 mm, Height 162 mm,
Depth 512 mm, Weight approx. 15 kg
Packed: Width 550 mm, - Height 400 mm, Depth
770 mm, Weight approx. 25 kg :




4. PRINCIP CINNOSTI ' 4. TPUHIIUI JEACTBUS PUBOPA 4. PRINCIPLE OF THE INSTRUMENT OPERATION
’ ( .

4.1. Blokové schéma . 4.1. Baok-cxema , ‘ 4.1. Block diagram-

1>—1 3 5 — 7 8 9 1 S

2>— 4 6 13

12

14 15

] l_'—“J

18 23 J
' i 30 31 33
19— 20 22 25 27 28 — 29 ~ oana] 34
f ] |3 N
2 . *26 i} , 600mv 35
60mV’
Obr. 1 - Puc. 1 Fig. 1
vstup A Bxom A — Input A
vstup B Bxon B — Input B

vstupni zesilovaé A
vstupni zesilova¢ B
zesilova¢ A
zesilovac B

BXONHOM YCHJIUTENb A
BXONHOM ycHJIuTeNb B
‘yeunuteias A
ycunuTeap B

— Input amplifier A

— Input amplifier B

— Amplifier A

— Amplifier B ) -

O W=
Frirgd
OV U1 W DO
A
® Ol W




diodov4 hradla - | ) 4

: budi& zpoZdovaci linky .

- 9 — zpoZdovaci linka : .

koncovy vertikalni zesilovac :

Ik

10 —

11 — synchroniza¢ni zesilovaC B

12 — synchronizaéni zesilova¢ A

13 — synchroniza¢ni zesilova¢ A + B

14 — diodova hradla

15 — vystupni synchroniza&ni zesilovag

‘16 — zesilova¢ horizontalniho zobrazeni

17 — Fidici:obvod

18 — vstupni synchronizaéni. zesilovag -

19 — vstup externiho signélu pro spousténi a synchro-
nizaci -

20 — ptepinal zdroje signald a funkce spoustécich

) , obvodt

24 — oddé&lovaci, tvarovaci a pt‘epmacn obvod pro TV
.~ synchronizaci

22 — tvarovat s volbou drovné spoustém

23 — obvod automatiky a indikace ¢&innosti spousténi

24 — svitici dioda pro indikaci &innosti spoust&cich
obvodi

25— zdroj plloveho prub&hu

26 — ptepina¢ Sas/dilek

27 — prepinal funkce Casové zékladny na A-Y/B- X
TV-V/TV-H-

28 — horizontalni pfedzesilovat

29 — horizontélni zesilovag, koncovy stupeil

L
30 — ,Z“ zesilovad
31 T externi vstup ,Z“ zesilovade
32 — Kkalibrator
33 — zdroj VN
34 — zdroj NN
35 — vstup sifového napéti

4.2. Popis blokového zapojem

Funkct celého .pi‘lstrole objasni blokové zapojeni
na obr. 1. P¥istroj obsahuje tyto hlavni Céasti: verti-
" kéalni zesilovad (bloky 3 a% 15 a 17), obrazovkuy,
tasovou zakladnu (bloky 18 aZ 26); horizontdlni
zesilova& (bloky 16, 28, 29), pfepinal funkce zobra-
zeni (blok 27), ,Z“ zesilova& (blok 30), kalibrator

(blok 32) a napdjeci zdroje (bloky 33 a 34). Sou-
¢innost je*d.notli\v?ch blokﬁ je bliZe popséna v ka-
pitole 8.

7 — nuonHbie BEHTHJIH

8 — BO3GymitTeNb JTHHHMM 3aNEPKKH

9’ — nuHMSA 3alepKKH

10 — OKOHe4HBI YCHIMTENb BEPTHKAJbHOIO OTKJIOHEHWS]

11 — ycuaurens cuHxpoHH3anuu B '

12 — ycumauTens CUHXPOHHM3ALUHK A

13 — ycunurens cumxponusayuu A + B

14 — nuonHsie BEHTHIH .

15 — BHIXOOHOM yCHMJMTENb CHHXPOHM3AUWK

16 — ycunMTenb OTKJIOHEHWA MO TOPU3OHTANN

17 — ynpaBaswomas cxema )

18 — BxonHOK yCHJIHTENb CHHXDOHU3AUHUH -

19 — BXoI BHEIIHETO CUTHAJIA ILJIA aanycxa ¥ CHHXPOHM3AUUN

20 — mepexaouaTenh MCTOYHMKA CHTHANOB ¥ paboTel cxeM
3aIEePKKHA !

21— pasBasbiBalonias, @oprmpylomaa ¥ IepeKJIoYaollas Cxe-
Ma IJIA CWTHAJW3alUM TeJIeBU3MOHHEIM CHTHAJIOM

22 — xackan QOpMHpDOBaHMA C YCTaHOBKOH YPOBHS 3amycKa

23..— cxeMa aBTOMATHKN U HHIAMKALUH paboTsl 3amycka

24 — ceeramuiCa INMON NJA MHIMKAUMKM DPabOTHL cxeM
3amycka :

25 — HCTOYHHK NUJOOGPA3HOTO CUTHAJA,

26 — mepexmiouaTenb BpeMs/IeJeHUe

27 — mnepexiouaTenb peXuMa paboTH TeHepaTopa pasBepTRU
A-Y/B-X, TB-V/TB-H )

28 — mpenBapUTENBLHBIA YCHJIMTENh TOPH3OHTANBHOTO OTKIIO-
HeHUs .

29 — ycHanTeNb TOPU3OHTAJIbHOTO OTKJIOHEHHS, OKOHEUHBIH
KacKal ‘

30 — ‘ycuaurens Z

31 — BHeWHHIl BxO& ycuauTens Z

32 — xanubparop

33 — wucrounux BH

34 — mcrounnx HH .

35 — BXON HanpsXKeHWUs CETH

4.2. Onucanne 6J10K-CXEMBI

[Ipunnun nefcTBUs TpUbopa OCHOBBIBAETCA Ha 6JIOK-
-cxeme  Ha puc. 1. IIpubop comepxuT ciaemyiouiue

(OCHOBHBIE€ YaCTM: YCHUJIHUTEJb BEPTUKAJBHOTO OTKJIO-

meuusn (6moxkm 3—15 m 17), ‘amexTponHO-TydeBas
Tpy6Ka, renepatop passeprku (6aoku 18 —26), ycu-
JHTeJb TOPU3OHTAJILHOTO OTKJIoHeHus (6ioxu 16,
28, 29), mepexyiodaTelb pexduMa pabGOTHI CHCTEMEI
nzobpakenus (6rox 27), yemmurems (6xox 30),
kaaubpatop (61ox 32), mcrounwkn mutanus (6Jo-
&y 33 u 34). Bsaumuas pa60Ta OTHeNBHEIX 6JOKOB
6omee. monpobHO. oficaHa B paszere 8.

7 — Diode gates

8 — Driver of the delay line

9 — Delay line

10 — Final vertical amplifier

11 — Synchronizing amplifier B

12 — Synchronizing amplifier A

13 — Synchronizing amplifier A+ B /
14 — Diode gates

15 — Final synchronizing amplifier

16 — Horizontal display amplifier :
17 — Control circuit

18 — Input synchronizing amplifier

19 — Input of an external triggering and synchronizing

signal

20 — Selector of signal source and of trigger- ClI‘CLllt
operation ' .

21 — Separating, shaping and switching circuit for TV
synchronization !

22 — Shaper with triggering level . selector
23 — Automatic circuit and triggering indicator
24 — LED indicating operation of the trigger circuits

*25 — Sawtooth waveform sunply

26 — Selector “TIME/DIV“
27 — Time base function selector A-Y/B-X, TV- V/TV-H

* 28 — Horizontal wpre;ampllfler

29 — H{orizrontal amplifier, final stage

30 — Z-amplifier

31 — Ext. input,of the Z- ampllfler

32 — Calibrator :

33 — HV supply

34 — LV supply .

35 — Input of the mains voltage .

4.2. Notes to the block diagram

‘'The operation of the BM 556 oscilloscope can be

followed on the block diagram in Fig.- 1. The in-
strument consists of the following main parts:
vertical amplifier (blocksi3 to 15 and 17), CRT,
time base (blocks 18 to 26), horizontal amplifier
{blocks 16, 28, 29], display function selector (block
27), Z-amplifier (block 30), calibrator (block 32], ~
and power supplies (blocks 33 and 34). Mutual '
co-operation’ of the bl«oacks is explalned in detail
in Section 8. '

L]




5. POKYNY PRO VYBALENI, SESTAVENI
A PRIPRAVU PRISTROJE K PROVOZU

5.1. Vybaleni pf‘istroi

™ m b e e
PFistroj zabaleny vyrobcem umistéte tak, aby byl
pfi vybalovani v pracovni poloze. Vlastni piistroj
je vsunut do obalu z polyetylénu. Na pFistroji jsou
‘umistény sacky s vysouSedlem.

Doporutujeme obal odstfihnout v misté svaFeni
tak, aby v ném mohl byt p¥Fistroj skladovan (pokud
neni pouzivan k méfeni) nebo pFepravovan.

5.2. Kratkadobé skladovani

Pristroj skladujte pokud moZno v mistnosti se sta-
lou pokojovou teplotou. P¥i déle trvajicich pFe-
stavkach v pouZivani p¥istroje vsuiite pFistroj do
sdCku z polyetylénu a uloZte do Kkrabice, ve které
byl dopravovan. Chraiite pFistroj pokud moZno p¥ed
prudkymi zménami teplot, vlhkem a agresivnim
prostfedim.

5.3. Pf¥iprava méieni

Pfed pfipojenim p¥istroje na sit se presvéddte, zda
je pFistroj pFepojen na spravné sitové napéti uda-
né na voli¢i. V pfipadé, Ze na voliCi je mespravné
napéti, prepojte voli¢ do sprdvné polohy. P¥epojeni
se provadi po uvolnéni zajiStovaciho Sroubu piepi-
nacim kotoutkem, ktery vytdhnéte a zasuiite tak,
aby Cislo udavajici napé&ti bylo proti trojihelnikové
znatce na zadnim Stitku.

5. YKA3AHUSA IO PACIIAKOBKE, CBOPKE
" ITIOAI'OTOBKE ITPUBOPA K JKCILJIYA-
TAIIU

5.1. PacmaxoBka mpu6opa

ITpu6op, ymakoBaHHEIA Ha 3aBOLE-U3TOTOBUTENE, HE-
06X0nMMO pACIONOKUTH TaK, YTOBHI BO BPEMA pac-
TaKOBKA OH HaXOOWJICA B paboueM IMOJIOKEHUN.
CoberBenrHo mpu6op ycraHoBjeH B o6epTKe U3 IO-
smstunera. Ha mpubope ycTaHOBJIEHBI HMaKeTWKH ¢
IeTH IPaTOPOM.

Pexomennyercs paspesaTs 0BepTKy B MecTe CBapKH
TaK, YTOGBI YIIAKOBKY MOXXHO GBLIO MCIOJB30BATH IS
xpaHenus npubopa (ecanm OH He WCIOJNB3YeTCA NJIA
HM3MEPeHUH ) MJH IJIA TPAHCIOPTHPOBKH.

5.2. KpaTkoBpeMeHHOe XpaHeHHe

[Ipu6op cienyer XpaHWUTh, IO BO3MOMKHOCTH, B IIO-

MEIeHUYN ¢ IOCTOSHHOM KOMHATHOU TeMIIepaTypoil.
[Tpu 6osee nIMTENIBHBIX IEPEPHIBAX B SKCILTYaTaIlYH
npubopa ero cjienyeT BCTABUTL B TOJMSTUJICHOBBIM
4ex0J M YCTAHOBUTH €r0 B KOpOOKy, B KOTOpOW OH
TpaHcnopruposaca. [Ipubop cienyer samumars or
PEe3KUX M3MEHEHWI TeMIIepaTypbl, BJard U OT arpec-
CHBHOH Cpembl.

5.3. HoaroroBka mpu6opa K m3MepeHHAM

IMepen monximouenuveM npufopa kK cetu ybemuThbes
B TOM, 4TO OH IIEPEKJIOUeH Ha IPaBUJBHOE HATIPA-
JKEHHUE CeTH, ONpelesseMoe IepeKiodaTesaeM. B cay-
Yyae HaJUIUSA HETPAaBUJIBHOTO HAIIPSDKEHWS, ycTa-
HOBJIEHHOTO IIEPEKJIIOYaTeNIeM, ero CIeLyeT TIePeBecTH
B IIpaBUJIbHOE NOJNOKeHUe. Ilepexmouenue ocyect-
BJIAETCA Mocje oclabeHNs KPENeKHOTO BUHTA C II0-
MOIBIO NUCKA IIePEeKIIOYEHUs, KOTOPHIA HEOBXOXUMO
BBIIBUHYTh M BCTaBUTH TaK, UTOOB 4MCJO, OIpene-
JsiloNee HATPSXXEHUe CeTH, HaXONUJIOCh IIPOTUB Tpe-
YTOJBHOM METKM Ha 3aIHEU IaHeJHU.

5. INSTRUCTIONS FOR UNPACKING THE
OSCILLOSCOPE AND FOR ITS PREPARATION
FOR USE

5.1. Unpacking the oscilloscope

The oscilloscope in its original packing has to be
placed so' that after being unpacked it is in the
working position. The instrument proper is in a
sealed polyethylene cover which contains also bags
of desiccant.

It is recommended to cut the cover open along
its welded seam and to save it to serve as a dust

‘- cover for storing the oscilloscope when not in use,

or for packing it for possible transport at a later
date.

5.2. Short-term storage

The oscilloscope has to be stored, as far as pos-
sible, in a room where the temperature is constant.
When the instrument is not going to be used for
a lengthy period of time, it has tb be slipped into
its polyethylene cover and placed in the original
box in which it arrived from the makers. The oscil-
loscope has to be protected from sudden tempe-
rature variations, excessive humidity and agressive
surroundings.

5.3. Preparation for a measurement

Before connecting the oscilloscope to the mains,
it is essential to ensure that it is switched to the
available mains voltage. The voltages which can
be employed for powering are marked on the
mains voltage selector; if its setting is incorrect,
it can be altered as follows: The retaining screw
in the centre of the switching disc-has to be
removed, the disc partially withdrawn and turned
so that the number indicating the available voltage
appears below the triangular mark on the back
panel. Then, the disc has to be pushed home again
and secured with the retaining screw.

&
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Zajistovaci Sroub znovu zasroubujte. P¥istroj je od

" vyrobce nastaven na mapéti 220 V. P¥i pFepojeni na
120 V je tFfeba vyménit téZ sitovou pojistku. Hod-
noty pojistek pro ob& napéajeci napéti jsou uvedeny
v kapitole 3. V pfipadé€, Ze se na ochranném vodici
sitového privodu vyskytuje ruSivé napéti, pouZijte
izola¢ni transformétor a pFistroj propojte'p-omoci
uzemiiovaci svorky, umisténé na zadni strané p¥i-
stroje, s dokonalou zemi.

5.4. Umisténi p¥istroje

Pro spravnou funkci pfistroje je nutné, zejména
pfi' zvySené okolni teploté, umistit pfistroj tak, aby
byl dostate¢né. ochlazovan. Z toho divodu je nutno
dbat, aby vétraci otvory jak ve spodni desce, tak
otvory v hornim Krytu byly p¥istupné proudu vzdu-
chu. Soucasné je nutno dbat, aby chladici Zebra
s vykonovymi tranzistory, umisténd na zadni stra-
né piistroje, byla dostatecné& chlazena. .

NedodrZeni téchto zdsad miliZze mit za nasledek pfe-
h¥ati vnitfniho prostoru pfFistroje, a tim miéZe dojit
ke zhorSeni vlastnosti, eventudlné k poSkozeni p¥i-
stroje.

’

Poznédmka:

Pokud by pfi vybalovani pFistroje bylo zjiSté€no
podstatné poskozeni obalu, zkontrolujte pred uve-
denim do provozu, zda nebyl poSkozen i p¥istroj.

Kpenexusiii BUHT cHOBa 3aBUHTUTH. IIpu ormpasxe
C 3aBONA-M3TOTOBUTENS NpubOp IepeKIioueH Ha Ha-
npspreHue cetu 220 B. .

Mpu nepexiouenuu Hampspxexus Ha 120 B Heobxo-
LUMO TaKKe 3aMeHUTh CEeTeBO! IIpeNOXPaHUTEIb.
3HaueHUe NpemOXpaHUTeNed NJIg ODOUX HaIIpsKe-
HUY NUTaHUS yKasaHO B pasgeie 3. B ToM cayuae,
€CJIM Ha 3alIUTHOM IIPOBONHUKE CETEBOH LIS ITOAB-
JIAETCA HANpsDKEHWE IIOMEX, TO CJelyeT HCIIOJIb30-
BaTh M30JUpPyIOIUN TpaHchopMmaTop u mpUBOp coe-
OUHHUTH C IOMOIIBIO 3a3@MJIAIONIErO. 3a’KMMa, Pacro-
JIO)KEHHOFO Ha 3anHeil cTopoHe mnpubopa, ¢ HaIex-
HOM 2eMJIel. '

5.4. Pacmouosxenue mpubopa

Ilns mpaBuiabHOU paboTel mpubopa clenyer, ocobeH-
HO IIpY IIOBHIIIEHHON TeMIIEpaType OKPY>KalolleTo
BO3IyXa, YCTAHOBUTH IIPUOOp Tak, uToOBl OH HOCTa-
TouHo oxJaxknaiucsa. [losToMy Heo6XOmZMMO CJIENUTH
3a TeM, 4TOOBI OTBEPCTUS INJA BEHTHIALUM B HIDK-
HeWd U B BEpXHEH KpBIIIKAX GbLIM NOCTYIHBI ITOTOKY
Bosnyxa. OnHOBpeMeHHO HEOGXOOUMO CJIEIUTH 3a
TeM, 4TOOBL OBLIO OOECIEeUEeHO MOCTATOUYHOE OXJIaXKIe-
HYE pPaZuaTOpOB, Ha KOTODPHIX YCTAHOBJIEHHI CHJIOBBIE
TPaH3UCTOPHL.

Hecobmonenue 9TuX MpaBUJ MOXKET IIPUBECTH K Ypes-
MEpHOMY HAarpesy BHYTPEHHErO0 NPOCTPAHCTBA MpPU-
6opa u mOCJIeLyIOUIEMY YXYIUIEHHUIO TTapaMeTPOB UK
BBIXOZA Ipr6opa U3 CTPOS.

IIpumeuanue:

Ecsu npu pacriakoske mpubopa o6Hapy)KeHO 3HauM-
TEJBHOE IIOBpPEeXIEHHe Taphl, TO IIepen IIyCKOM B
SKCILLYyaTalli0 HeoOXONMMO . yOeNUuTbCS B TOM, YTO
He IOBpEeXIeH caM Hpubop.

Each newly delivered oscilloscope is switched by
the makers for 220 V powering. If it has to be
switched over to 120 V, then also the mains fuse
must be exchanged. The correct ratings of the
mains fuses are given in Section 3., item 7.

If the operation of the oscilloscope is interfered
with by extraneous voltages penetrating into it
along the neutral mains conductor, then an insul-
ation transformer will have to be employed and
the oscilloscope connected to a perfect earth via
the earth terminal which is on its back panel.

5.4. Positioning the oscilloscope

In order to ensure perfect operation of the oscil-
loscope, it is essential to take care that it is
cooled adequately — especially at rather high
ambient temperatures. Therefore, the vents pierced
in the bottom plate and top cover of the instru-
‘ment cabinet must not be obstructed, so as to
ensure free air circulation. Also it is essential to
ensure sufficient cooling of the heat sinks of the
power transistors which are mounted on the back
of the oscilloscope. N

Non-adherence to these rules can lead to overheat-
ing of the oscilloscope circuitry, worsening of its
operation and even damage to the-instrument.

Note:

If, during unpacking it is found that the box cont-
aining the oscilloscope has arrived in a rather
damaged state, it is important to ensure that the
instrument itself has not incurred any damage
during transport. )




8. NAVOD K OBSLUZE A POUZIVANI

6.1. Pohled na pFedni panel

6.2. Pohled na zadni panel

6 UHCTPYKIIUA IO OBCIIYXHWBAHUIO
U 3KCIIYATAILMHN

6.1. Bun mepennell manenu

10 7 11 5 6 4 3 2 15 16

0 1 21 22 23 1 24 18 17 19

6.2. Bun sanueit manenu

6. INSTRUCTIONS FOR ATTENDANCE AND
APPLICATION

6.1. Front panel of the BM 556 oscilloscope

Obr. 2 . .
Puc. 2
Fig. 2

6.2. Back panel of the BM 556 oscilloscoﬁe

Obr. 3
Puc. 3
Fig. 3 -
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6.3. Popis funkce ovladacich prvkii

Ovladaci prvky obrazovky:
1 — y regulace jasu Zarovek prosvétlujicich
rastr

2 — ¥t regulace jasu stopy na obrazovce
3 — (© regulace ostrosti stopy na stinitku
4 — @ slouZi spole¢né s regulaci ostfeni k do-

saZzeni optimalni ostrosti stopy na stinitku

Ovladaci prvky vertikalniho zesilovacde:
5 — Funkéni tlacitka — Ctyri tlacitka, jimiZz se
voli druh vertikalniho zobrazeni

PFi sepnuti tlacitka:

A — jednokanalovy provoz, na stinitku se
zobrazuje pouze signal kanalu A. P¥i pre-
pnuti FadiCe casové zdkladny do krajni
polohy oznacené X-Y je zajiSténo X-Y zo-
brazeni. Signal kanadlu A se zobrazuje
vertikalng (Y) a signdl kanalu B horizon-
talné (X)

A~B — d'v‘ou«k‘anélov{z provoz, na stinitku se
zobrazuji simultdanné oba signaly A i B.
Interni spou$téni a synchropizace Casové
zdkladny jsou odvozeny od kandlu A. P¥i
rychlostech Casové zdkladny 1 s/dil az
100 ws/dil jsou oba kanaly p¥epinany v
rytmu kmito€tu 100 kHz (chopped), pfi
nejvyssich rychlostech 50 us/dil a vice se
kanaly pfepinaji po kaZdém odbé&hu Caso-
vé zékladny (alternate)

A-+B — diferencialni provoz, na stinitku se
zobrazuje bud souCet nebo rozdil signald
privedenych na vstupy kanald A a B. Vol-

" ba souttu nebo rozdilu se provadi tlacit-
kem polarity kandlu B. Interni spouSténi

6.3. Omucanue 51eMEHTOB YIpaBIEeHUs

DJIeMEHTHL YIIpaBIE€HUA SJIEKTPOHHO-TIy4eBOU TpyoO-
KOH:
1 — ¢ peryniupoBka ApKOCTH JaMIIOYEK, IOJA-
CBEUUBAIOIIUX paACTp ‘
2 — ¥f perynupoBKa SApKOCTM IATHA Ha SKpaHe
3 — O perynupoBka pesKocTH NATHA Ha SKpaHe
4 — © cayxur BMecTe ¢ POKYCUPOBKOU HJIS

obecrieueHnss ONTHUMAJBHON pE3KOCTH IISATHA
Ha 9KpaHe
DJIeMeHTHl YHpPaBJICHUA yCUJIUTENEM BepTUKaJILHOTO
OTKJIOHEHHM A : .

5 — pabouve KHOIKHA — UYeTHIPE KHOIKH, C IIO-
) MOIIIBIO KOTOPHIX BBIGHPAETCSA PEXHUM PabOThI
YCUJIHUTENsT BePTUKAJIbHOTO OTKJIOHEHUS

[Tpu Ha’kaTHM Ha KHOIKY:

A —  OIHOKaHAJBHBIA pEKUM, Ha OSKpaHe
n3o6paskaeTcs TOJIBKO CUTHAJ KaHala A.
Ilpyn nepexoUeHUU MHepeKIouaTess re-
HepaTopa pasBepTKU B KpaiiHee IIOJIOXKe-
HUe, oboszHaueHHOe X-Y, obecreunBaeTcs
neobpakenne X-Y. Curman kanaia A

~ usobpakaercsa 1o BepTuKaau (Y ) u cur-
HaJ KaHaia B — mno ropusonTamu (X).

A~B — HIByXKaHaJbHBIN peXuM paboThI, Ha
SKpaHe MOIepeEMEHHO Hus3obpaskaioTca oba
curgana A un B. Buyrpemnuit samyck u

' CHHXPOHU3aLWs TeHepaTopa pasBepPTKU
OCYILIECTBJIAIOTCS Ha OCHOBAHWY CMTHAJa
kanasna A. ITpu cxopocTax passeprku 1 cf
[nenenue — 100 Mxc/menenue oba waHa-
Ja KoMMyTHpyloTcs ¢ gactoroir 100 xI'm,
npy GOJBLUINX CKOPOCTAX pPasBEPTKU
50 Mxc/nenenue u 6osiee KaHAJBI TEpe-
KJII0YAIOTCA IIOMIepPeMeHHO MocJe Ka)KAOTO
IPAMOTO XOfa Pa3BEPTKH.

ATB — muddepeHnuabHbIi pexXUM pabOTHL,
Ha 9KpaHe u300pa’kaeTcsi CyMMa UM pas-
HOCTb CHUIHAJIOB, IIOABOAMMBIX Ha BXOHIBI
xaHaioB A u B. Bribop cymmel man pas-
HOCTH OCYIECTBJAETCA ¢ MOMOIIBIO KHOII-
KU TOJADHOCTM CWUTHAJa KaHajta B.
BuyTpeHHUN 3samyck m CHHXPOHH3AIUA

6.3. Description of the controls and their functions

Controls of the cathode-ray tube:

1 — ¥+ Brightness control of the lamps illumin-
ating the graticule
2 — fx Brightness control of the trace .
3 — (¢ Control for focusing the trace on the
screen
4 —@© Trace control, used together with con-
trol 3, for optimum sharpness on the screen

Controls of the vertical amplifier:
5 — Function selector push-buttons for setting
the following four modes, of vertical display:

A — Single-channel operation; only the sig-
nal in channel A is displayed on the
screen. When the time base selector is
in its extreme position, X-Y display is set.
The signal in channel A is displayed
vertically (Y), that in channel B hori-
zontally (X)

A~B — Double-channel operation; the sig-
nals in the two channels A and B are
displayed simultaneously. Internal trig-
gering and synchronization of the time
base are derived from channel A. At time
base speeds within the range of 1 s/div.
to 100 ws/div. the two channels are chop-
ped in the rhythm of 100 kHz; at the
highest speeds of 50 ws/div. and higher,
the channels are chopped after each time
base sweep

A+B — Differential operation; either the
sum of the signals applied to the inputs
of channels A and B, or the difference
between them is displayed on the screen,
depending on the setting of the polarity
selector (6) of channel B. Internal trig-
gering and synchronization of, the time




7 —

10 —

11 —

12 —

a synchronizace Casové zdkladny je pro-

vadéno signdlem odpovidajicim zobrazeni
B — jednokandlovy provoz, na stinitku se

zobrazuje pouze signal kanalu B

B4 — slouZi k volbg polarity zobrazeni sig-
nélu B. V nestlacené poloze je normalni
zobrazeni ,+“, ve stlatené inverzni ,—*“

4 — potenciometry umoZiiujici vertikalni
¥ posuv stopy na stinitku u kaZdého kanalu

Pfepinac vychylovaciho Cinitele — u kaZdé-
ho kanédlu umoZiiuje nastavit jednu z jede-
néacti hodnot kalibrovaného ¢initele vertikal-
niho,zobrazeni

Plynuld zména vychylovaciho &initele — po-
tenciometry souose umisténé s p¥epinadi vy-
chylovactho €initele umoZiiuji u kazdého ka-
néalu sniZit vychylovaci &initel v rozsahu asi
1:2,5. Kalibrovany vychylovaci &initel je za-
ruCovan v pravé krajni poloze t&chto poten-
ciometrti

Kalibrace citlivosti — potenciometry urdené’

k dostaveni kalibrované hodnoty vychylova-
ciho &initele kaZdého kanalu

Vyrovnani nuly — potenciometry umoZiiujici
ss vyvaZeni symetrického vystupu vstupnich
_zesilovaCli a zamezujici tak posuvu stopy p¥i
pfepinani vychylovaciho &initele a jeho ply-
nulé zméngé ’

Vstupni konektor — konektor BNC uréeny
k propojeni méFenych signéald k jednotlivym
kanaltim -

PasBEPTKH OCYIIECTBJSIOTCSI CUTHAJIOM,
COOTBETCTBYIOIUM M300pa‘keHuIO.

B — onHokaHaumbHBIM pexyM paboTh, Ha
SKpaHe 1300pasKaeTcsi TOJNBKO CUTHAJT Ka-
HaJa B.

Bt — cayxutr mis ycTaHOBKM IIOJIAPHOCTH
usobpakeHMsa CUIHada Kawaaa B. Ilpm
HEHA)KATOM IT0JIOMKEHUH UMEeT MECTO HOp-
MajbHOe M300paskeHue »-}-«, mpu Haxa-
TOM MOJOKEHHM MMeeT MecTo obpaTHas
HOJIAPHOCTE » — .

) — TIOTEEIIMOMETDPHI, IIpenHas3Ha4YeHHbIE
LI CMEICHUSA IIATHA II0 BEPTUKAJM Ha
dKpaHe IJIA KaXIOTO KaHaJja.

NepeKTiouaTeN b KOSGPUIMEHTa OTKIOHEHHS
Y Ka’KIOTO KaHaJa JaeT BO3MOXXHOCTBH YCTAaHO-
BATb ONHO U3 ONUHHANIIATH 3HAYEHUHN Ka-
JIu6POBAHHOTO KOAPPUIUEHTA OTKIOHEHUS IIO
BEPTHKAJIH.

TLIaBHOE W3MEHeHHe KO3PUIIMEHTa OTKJIIOHE-
HUs — IIOTEHIJMOMETDHI, YCTAHOBJICHHBIE CO-
OCHO € IEepeKJIouaTeaaMu Kosppuiimenta or-
KJIOHEHUs, IIO3BOJIAIOT y Ka’KIOTO KaHaJa
YMEHBUTUTL KO3GPUIIMEHT OTKIOHEHMS B IIpe-
merax 1:2,5. Hamuume xaaubpoBammHoro
KoapdurenTa OTKJOHEHUs obecleduBaeTcs

' B IIPaBOM KpaliHeM MOJIOKEHUHU STHX IOTEH-

OUOMETPOB.

KaJun6pOBKa WyBCTBHUTENIBHOCTM — IIOTEHIINO-
METpHI, IIpeNHa3HaueHHble IJIS YCTAHOBKY Ka-
JuOPOBAHHOTO 3HAYEHWS KO3PPUIMEHTA OT-
KJIOHEHMS Ka)KOOTO KaHaja., )
KOMITEHCALIMA HyJIA — NOTEHIUOMETPH], IIO-
3BOJIAIONINE OCYIIECTBATh KOMIIEHCAITHIO CHM-
METPHYHOTO BBIXOIA TIOCTOSHHOTO TOKa BXOJ-
HBIX YCHJIUTENEH M NPEeNsSTCTBYIONINEe, TaKUM
06pasoM, CMENIeHHIO ISITHA TP IMEepeKJIoue-
HUU KOPPUIIMEHTa OTKIOHEHUS MW HPU €ro
TITABHOM pEryJIUPOBKE.

BXOIHOE THe3no — THesno BNC, mpennasmza-
YeHHOE IJIA NOJAYM WU3MEpAeMBbIX CUTHAJOB
B OTIEJBHBIE KAHAJEL.

10 —

11 —

12 —

base are carried out by the signal cor-
responding to the display

B — Single-channel operation; only the sig-
nal in channel B is displayed on the
screen ’

B+ — Selector of the display polarity of
the signal in channel B. When not depres-

sed, the display is normal, i. e. “+%
~when depressed, it is inverse, i. e. “—*
t — Potentiometers for shifting the trace

v oof the appropriate channel vertically on
the screen

Deflection coefficient selectors

“V/DIV.“ — Serve for setting the 11 available
calibrated vertical deflection coefficients
of the channels

Continuous deflection coefficient controls —
Potentiometers mounted coaxially with the
selectors (8); serve for reducing the set )
deflection coefficients within the range 1:2.5.
The calibrated deflection steps apply when
these controls are set fully clockwise

Sensitivity calibrators

CAL. — Potentiometers for fine setting of
the calibrated value of the deflection
coefficient of each channel

Zero balance

DC BAL. — Potentiometers for DC balancing
-of the symmetrical output of the pream-
plifiers for preventing- the trace from
drifting over the screen when the deflect-
ion coefficient is switched and/or altered
continuously

Input connector — BNC connector for ap-

plying the signal to be measured to the

individual channels
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13 — Vstupni tlatitko — umoZiiuje volbu vazby
mé&Feného signdlu. V nestlatené poloze je
vazba stejnrosmé&rnd, p¥i stisknuti tlacitka je
méFeny signal navazdn stFidavé pfes kon-
~denzétor 22 000 pF

14 — Nulovaci tladitko — slouZi k pofizeni refe-
renéni hladiny vertikdlnfho zobrazeni

Ovladaci prvky Gasové zdkladny:

15 — -=- posuv stopy v horizontdlnim smé&ru, ma-
14 Sipka ptFislu§i malému knofliku pro
jemny posuv, velkd Sipka vé&tSimu knofli-
ku pro hruby posuv

16 — Lupa 10X po stlateni tladitka se efektivné
zv8tSsi na prepinaci cas/dil nastavena
rychlost 10X

17 — CAS/dil pfepina¢ pro nastaveni vychylovaci-
ho Ginitele

18 — Uroveii — potenciometr pro nastaveni Grov-
né spousténi &asové zdkladny. Cinnost
spouktécich obvodid je indikovédna svitici
diodou

19 — VF — potenciometr pro dostaveni synchro-
nismu d&asové zédkladny p¥i kmitoCtech
vy$Sich neZ 1 MHz

20 — Tladitka spou$téni Casové zékladny; pfi stla-

¢eni tlacCitka:

EXT/INT — je zafazen interni zdroj spousté-
ciho signalu; pi¥i nestlateném tlaCitku lze
ptivést spoustdci signdl na konektor EXT
TRIG

~/= — je spoudtdci signdl mavazén stejno-
smé&rné na spoudtéci obvody. Tento reZim
je vhodny zejména pro nizké kmitoCty.
P¥i nestlateném tlacitku je signal nava-
zan pies vazebni kapacitu

—/+ — j'ekéarsova zékladna spouSténa klad-
nou hranou ¢ n&b&hem msFfeného pri-

16

13 — Bxommas KHOMKa — nAaeT BOBMOMKHOCTb BBIGO-
pa CBSA3M U3MEpPAEMOro curHaia. B HeHaxa-
TOM TOJIOXKEHUU HUMEeTCs CBA3b II0 IOCTOSAH-
HOMY TOKy, IIpM Ha)aTOU KHONKE H3Mepse-
MBI CUTHAJ IOJAETCS depe3 KOHIEHCATOp
22 000 . '

KHOIKA yCTAHOBKYU HYyJA — CIYXUT LA
ofecriedeHusT OIIOPHOTO YPOBHA YCHUJIUTENS
BEPTUKAJIBHOTO H300parKeHud.

14 —

DJIEMEHTH! YIPaBJIeHUA Pa3BePTKOM:

15 — -=-mepeMenieHWe WsATHa II0 TOPU3OHTAJH,
MaJjas CTpeJKa COOTBETCTBYET MaJoM pyd-
Ke IJA TOUHOM YCTaHOBKM, OoJbplnas
CTpEJIKA COOTBETCTBYeT OOJBLION pydKe
1Jis Tpy6oi yCTaHOBKHU.

Jlyma 10X — mocme HaKaTHA HAa KHOMKY

VBEJUUUBAETCA CKODOCTh pa3BEPTKHU, T.€.

Bpems/nenenue B 10 pas.

17 — spems/nmenreHue — IepeKIOYATENb yCTAHOBKU
CKOPOCTA Pas3BEPTKH.

ypOBEHb — IOTSHIIMOMETD YCTAHOBKU YPOBHS
3amycka TeHepaTopa passepTku. Pa6ora
cXeM 3amlycKa COIPOBOXKIAeTCA WHIMKA-
\IUEH CBETAIIETOCA MUONA. t

BU — mnoreanuoMerp IJA YCTAHOBKM CUH-
XPOHHOTO pe)KMMa Pa3BePTKU Ha 4aCTOTax
cepiue 1 MI'm.

Knonku 3amycka reHepaTopa pasBepTKH; ILpU

HA’KATUY HA KHOIKY:

BHEIIL./BHYT. — BxiodaeTcs BHYTPEHHU
HCTOYHUK CUTHAJIA 3aITyCKa; NPU HEHa’Ka-
TOM KHOIKE MOKHO IOJAaTh CUTHAJ 3a-
mycka Ha riaespo BHEII. CHHXP.

18 —

20 —

~[= — curHan samycka HMeeT CBf3b IO
MOCTOSHHOMY TOKYy €O CXeMOH 3aIlycKa.
DTOT pEXEM ABIAETCS LeIecoobpasHEIM
oA HH3KUX uacToT. IIpm HeHa)kaTod
KHOIIKE CUTHAJI IIePefaeTCs uepe3 eMKOCTh
CBSI3H.

—/+ — reHepaTop pasBEpTKM 3aITyCKaeTCs
HOJIOYKUTENBHEIM, T.€. BOCXONAMUM, $poH-

13 — Input push-button — Serves for selecting
the coupling of the measured signal; when
not depressed, the coupling is DC, when
depressed, the measured signal is AC-coupl-
ed via a 22 000 pF capacitor

14 — Zeroizing — Push-buttons serving for est-
ablishing the reference level of the vertical
display '

Controls of the time base: :

15 — -=. — Horizontal trace displacement; the
small arrow pertains to the small knob
for fine shift, the large arrow to the
larger knob for coarse shift

16 — MAG. 10X — Time magnification push-but-
ton. When depressed, the speed set by
means of the “TIME/DIV.“ selector is in-
creased 10 times

17 — TIME/DIV. — Selector for setting the re-
quired deflection coefficient

18 — LEVEL — Potentiometer for setting the trig-
gering level of the time base. Operation
of the trigger circuits is signalled by a
LED.

19 — HF — Potentiometer for fine setting of the
synchronism of the time base at frequen-
cies higher than .1 MHz

20 — Triggering push-buttons of the time base for

setting the following modes of triggering:

EXT./INT. — The internal supply of the trig-
gering signal is operative. When not de-
pressed, an external triggering signal
can be applied to the connector “EXT.
TRIG.“

~/[= — The triggering signal is DC-coupled
to the trigger circuits. This mode is suit-

! able especially for low frequencies.
When not depressed, the signal passes
through a coupling capacitor

—/+ — The time base is triggered by the
positive (rising) edge of the measured
waveform. When not depressed, the trig-




b&hu. P¥i nestlateném tlagitku je spousts-
ni odvozeno od zaporné hrany &i zads

TV — je uvnitf p¥istroje zaFazen do cesty

spouStéciho signdlu oddélova¢ a tvarovad
TV synchronizac¢nich impulsa.
Do polohy 100 ws/dil je zdkladna spousts-
na vertikalnimi synchroniza&nimi impul-
sy, od 50 ws/dil vy3e pak Fadkovymi syn-
chronizatnimi impulsy

AUT — je &innost spoustécich obvodit shod-
né s normalnim provozem za pFitommnosti
spouStéciho signdlu. P¥i zvolené funkci
AUT vsak Casova zékladna odbihé i bez

spouStéciho signalu a vytvafi tak na sti-
hitku jasnou. stopu

Dosud jmenovana tlacCitka se vzdjemné& ne-
vybavuji a s kaZdym z nich je moZné samo-
statn& nastavit a vzdjemné kombinovat po-
tfebny provozni reZim

VF — jsou pfednostné ke spou$técim obvo-
dim propoustény vf signaly. Nf signaly
‘jsou potlacené

NF — jsou prednostné ke spou$técim obvo-
dim propoustény nf signaly. Vi signély
jsou potlaCené.

Tato tlaCitka se vzdjemné& vybavuji a nedo-

poruCuje se vzdjemna kombinace jejich funk-

ce.

Ostatni ovladaci prvky, zdifky nebo konektory na
pfednim panelu:

21 — STREDENI — tladitko pro stfedéni stopy
22 — 6 V/4 mA — smyc¢ka pro kalibraci proudové

sondy, pfi pfimém dotyku lze snimat ka-
libratni napé&ti

TOM M3MepAEeMOro curHaja. llpm HeHa-

JKaTOM KHOIIKE 3allyCK OCyLIECTBJIAETCA

OTPUIIATENBHBIM, T.e. HECXONAIINM, PPOH-
N TOM CHTHAJA.

TB — smyTpu mpu6opa B TpaxT cHUTHaJa 3a-
ITyCKa BKJIIOUEH CelapaTop 4 Kackan op-
MUDOBAHUSA TENEBUIUOHHBIX CHHXPOHU3Y-
PYOIIUX MMIYJIbCOB. Briors mo mososxe-
uua 10 MKc/meleHue TeHepaTop pasBepT-
KM 3aITyCKaeTCsa KalpPOBBIMU CWHXPOHHIU-
PYOIIUMA HMIYJbCAMHM M, HadUHASA C
50 MKc/meleHWe W BB, — CTPOYHEIMHE
CUHXPOHWSUPYIOMIUMY UMITYIbCAMH.

ABT — pafora cxeMsl 3amycka aHAJOTMYHA
HOPMAJIBHOMY DEXUMY IIPH HaJIAYWH CUT-
Hajna 3amycka. [Ipum BriGpamuoM pesxume

-ABT remepatop passeprxu paboraer u

IpY OTCyTCTBUM CHUIHAJa 3allyCKa u, Ta-
KuM 006pa3oM, co3maeT Ha SKpaHe APKYIO
JIMHUAIO.
Beimenepeuncienyable  KHOMKH B3aMMHO He
6IOKMPOBAHEl M C MOMOIIBIO KAXKAOH M3 HHUX
MO’KHO CaMOCTOSITEJILHO YCTAHOBUTD U B3aMIM-
#HO KOMOWHHPOBATH HEOOXOLUMBIA PEXUM pa-
6OTEL.
BU' — Ha BxOm CcxeM 3allyCKa NIpeMMYILECT-
BeHHO mopmatorcss cur”Haasl BY. Curmasust
HY monasieds:.

‘HY — Ha BXoIbI CXeM 3alyCKa IPEeUMYIIecT-.

BeHHO mnopmaiorcs curdaasl HU. Curmamast
BY nopasieHsI.
OTH KHOIKY B3aMMHO GJOKUPOBAHEL X HE pe-
KOMEHIyeTC UX KOMOWHHPOBATS.

OcrajbHble 3JeMEHTE yHnpaBJ€HUA, 3aXUMBI X1 T'HE3-
ha Ha nepemHeﬁ TIaHEeJIN:

21 — 1eHTpOBKAa — KHONKA IJIs LIEHTPOBKYM NATHA

22 — 6 Bf4 MA — mersa mias KanubpOBKH TOKO-
BOTO 30HIA, IIPY TIPAMOM IIPUKOCHOBEHUH
MOXXHO CHMMAaTh HAIpA)XeHHe KaauGpoB-
KU. :

gering is derived from the negative
(trailing) edge

TV — A shaper of the TV sync pulses is
inserted into the path of the triggering
signal. Up to the setting 100 ws/div. the
time base is triggered by the vertical
sync pulses; from 50 ws/div. onwards, by
the line sync pulses

K

AUT — The trigger circuits operate in the
normal mode as when a triggering sig-
nal is present. However, in the mode
“AUT.“, the time base runs freely with-
out a triggering signal, thus producing
a bright trace on the screen

The push-buttons described so far are not
mutually releasing — each can be set se-
parately, or mutually combined to set the
required mode.

HF — Signals of high frequency are applied
for preference to the trigger circuits. The
LF signals are suppressed

LF — Signals of low frequency have pre-
ference; those of high frequency are sup-
pressed

These push-buttons are mutually releasing;

their combination is not feasible.

Further controls, sockets and connectors on the

front panel: )

21 — BEAMFIND — Push-button for. setting the
trace into the screen centre

22 — 6 V/4 mA — Loop for calibrating a current
probe; applicable for deriving the ca-
librating voltage directly

17



600 mV — vystupni zdi¥ka kalibra&éniho na-

23 — 60 mV — vystupni zdifka kalibra¢niho na-

péti
1 — zemnici zditka

24 — ~ — sitovy vypinad; ve stlatené poloze je
plistroj zapnut .

25 — A — vystup pilového pribéhu Casové za-
kladny ‘

26 — - — vystup ptisvétlovaciho priitb&hu Caso-
vé zékladny :

27 — 1 — zemnici zdifka

28 — EXT TRIG. — konektor BNC (50 Q) pro ex-

terni vstup spou$t&ciho signalu

Prvky na zadni strané p¥istroje:

.29 — Sitovy kabel — slouZi pro propojeni p¥istro-
je s napdjecim napé&tim
30 — Sitovy voli¢ — slouZi k pFizpsobeni napéje-

cich obvodd hodnot& sitového napéti

31 — Pojistka — tavna pojistka k jiSténi primaér-
nich sitovych obvodl pFistroje

32 — Zdifka — konektor BNC (50 Q) spojeny s ve-
stavénym ,Z“ zesilovatem. SlouZi k pfi-
pojeni signalt pro intenzitni modulaci ja-
su obrazovky.

6.4. Uvedeni p¥istroje do provozu

6.41. Zapnuti pFfistroje

Pripojte piistroj k napéjecimu napéti. V p¥ipads
pripojeni k sitovému napé&ti 120 V zméiite proudo-
vou hodnotu sitové pojistky. Pfed zapnutim pfFi-
stroje nastavte ovladaci prvky podle nésledujici
tabulky:
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600 MB — BHIXOZHOe THE3NO HAIIPIKEHUA
KaJau6poBKY
23 — 60 MB — BbIXOZHOE THE3IO HAIIPAMKEHMS
Kaau6GpoBKU
1 — sasemusmomuii 3aykuM
24 — ~ — cereBOM BBIKJIIOYATENb B HAXATOM IIO-
JIOKEHUY — IIPU6Op BKIIOYEH
25 — A — Brxom TMACO6pasHOrO CHUTHAJa Ie-
HepaTopa pasBepTKU
26 — T~ — BBIXOI WMIyJbCa IIOJCBETKM TI'eHepa-
, TOpa pasBepTKU
27 — 1 — 3a3eMJAAOIMIUA 3aKUM
28 — BHEILIL CHMHXP. — ruesgo BNC (50 Om)

IOJI BHEUTHETO BXOJa CUTHAaJa 2allyCKa.

DyeMeHTH Ha 3alHell cTopoHe mpubopa:

29 — cereBoll Kabelp — CIYXHUT IIA TOHAYU B

mpr6op HAUPSKeHUA IMUTaHUA

30 — mnepexiodaTelb HATPAKEHMA CeTH — Ipen-
HaeHAYeH IJIA COTJAcOBaHUA mpubopa <

Hanps)XEHUEM CeTH

peNoXpaHuTeJb — ILUIABKUN IpenoXpaHu-
TeJb 1OJIs1 SALJUTHl TIEPBUYHBIX CETEBBIX
ueneit mpubopa '

31 —

32 — rmesmo — rtHesno BNC (50 Om), coenume-
HOe CO BCTpOeHHEIM ycuautetem Z. OHo
CIyKUT IJS HONAYM CUTHAJIOB IJIA MO-

OyJsuy IsTHa TPYOKH TIO SAPKOCTH.

6.4. Ilyck npu6opa B SKCIIyaTanHio

6.41. Bxawuenue npubopa

[Ipu6op MODKMIOMATh K HANPAKEHUIO MUTaHUA. B
cinydae momkiaodeHus K cetu 120 B cremyer usme-
HUTbL CceTeBOU mNpemoxpaHuTens. Ilepen BxIIOUEHHEM
npubopa yCTAaHOBUTH SJIEMEHTEI YIPAaBJIEHUS B COOT-
BETCTBUHM CO Clemyloumel Tabauied:

600 mV — Output socket of the calibrating

voltage

23 — 60 mV — Output socket of the calibrating
voltage

1 — Earth socket

24 — ~ — Mains push-button. When depressed,
the oscilloscope is switched on

25 — A — Output socket of the time base
sawtooth voltage

26 — -~ — Output socket of the bright-up pulses
of the time base

27 — L1 — Earth socket

28 — EXT.TRIG. — BNC conector (50 Q) for an

external triggering signal

Elements on the back of the oscilloscope:

29 — Mains cord — Serves for connecting the
oscilloscope to the powering AC mains

30 — Mains voltage selector — Serves for adapt-
ing the oscilloscope powering to the
available mains voltage

31 — Fuse holder — Houses the fuse cartridge
protecting the primary mains circuits of
the oscilloscope

Socket — BNC (50 Q) connector of the built-
-in bright-up amplifier. *_ Serves for ap-
plying an external signal to the Z-ampli-
fier for beam intensity modulation.

32 —

6.4. Setting the oscilloscope in operation

6.41. Switching on

The oscilloscope has to be connected to the mains;
if it will be powered by 120 V, then the mains fuse
must be exchanged. Before switching on the power,
the controls of the oscilloscope have to be set as
;shown in the following Table:




O’f)g'gﬁini Funkce Poloha dueMeHT Hasnauenue ' Tonoxenne Control Function Setting
Cas/dil nastaveni vychylovaciho 1 ms/dil Bpems/nene- | YcraHoska cKopocTH 1 Mc/nenenne TIME/DIV. | Selector of the deflection 1 ms/div.
¢initele Casové zakladny HUe pasBepTKU coefficient of the time base
Lupa desetinasobné zvétSeni 11X Jlyna 10-xparTHOe pacTsiKeHue 1X MAG. Increases 10X the 1X
vychylovaciho &initele 110 TOPHU30HTANIH deflection coefficient set
CAs/dil with “TIME/DIV.* -
EXT/INT volba zdroje spoustéciho INT BHEIL/ Brifop uMcTOYHUKA CHUTHANA BHYTP. ' EXT./INT. Triggering source selector INT.
signalu /BHYTP. ~ samycka :
~[= volba vazby spoustéciho | = ~[= Bribop cBsisu curHazna == ~[== Triggering signal coupling =
signalu : 3amycka selector
—/+ volba polarity spousténi + — [+ Bri60p HOJIAPHOCTH 3amycKa =+ —/+ Triggering polarity +
selector
AUT zaFazen automaticky stla¢eno ABT BxiioueH aBTOMAaTHYECKUH Ha)XaTo AUT. Automatic operation Depressed
provoz Casové zakladny PeXMM TeHepaTopa pasBepTKHU setting ]
VF nf signély jsou potla¢ené stlaceno BU Curnanst HU nonasienst HaXaTo HF AF signals are supressed Depressed
= horizontalni posuv stopy doprostred — CMenjenne nsAaTHa 1o cpenHee = Horizontal trace shift To track
drahy y o ‘ TOPH3OHTAIH TIONIOYKEHUE " centre
i vertikalni "posuv stopy doprostfed J CMemjenué mATHA IO cpenHee } Vertical trace shift To track
) ) drahy BepTUKAIU TOJIOKEHUe centre
B polarity zobrazeni + ‘ B4~ IMonspHoCTs M306parkeHus + B+ Display polarity selector - +
v kanalu*B KaHazna B . of channel B
nastaveni jasu obrazovky na levy _m_ YcraHOBKa sIpKOCTH TPYGKH IO JIEBOTO bo3 CRT brightness control * Fully
doraz ymopa counter-
) clockwise
L osvétleni rastru doprostred ‘1:? IMonceerka pacrpa B cpelHee -:(:} Graticule illumination To track
drahy TOJIOXKeHH e centre

Po tomto pfedb&Zném nastaveni
pnout tlatitkem “~“. Po zapnuti
trolni svétlo vedle sitového tladitka a osvétleni
rastru. PFistroj ponechte asi 5 min. v provozu a
pak zvétSujte prvkem y% jas obrazovky tak dlou-
ho, aZ se na obrazovce objevi stopa. Stopu nastavte
prisludnymi po»suvy1 a <—a pomoci tladitka STRE-
DENI ke stfedu obrazovky. Dostavte ostrost prvky
® a O -

lze p¥istroj za-

se rozsviti kon-’

ITocne »sTo#f TpeNBapUTENBHON YCTAHOBKY MOKHO
npuSop BKJIOYHUTH € IIOMOMBIO KHOMKM »~«. ITocte
BKJIIOUEHM S 3a)KUTAETCSA KOHTPOJLHASA JAMIIOUKA BO3-
JIe CeTeBOM KHOITKM M IIOJCBeYMBaeTcs pactp. [lpu-
6op OCTaBUTH MPOTPEBATH B TedeHWE 5 MUHYT, a 3p-
TEM YBEJMYHUTH OJIEMEHTOM ¥ SPKOCTh u306parke-
HUA [0 MOABJEHMS JUHUY Ha 5Kpaxe. Jlumwio ycra-

HOBUTE C IIOMOIUBIO COOTBETCTBYIOUIMX DPETYJIHPOBOK
0
»
}
TIO UEHTPY TPYyOKU. YCTaHOBUTH PE3KOCTH 9JIEMEHTA-
ME» O« YQK.

« B »<—>« @ ¢ nomowsio KHomku »llenrpup.«

After this preliminary adjustment, the oscilloscope
can be switched on with the push-button “~“. .
When this push-button is depressed, the pilot lamp
next to it and the graticule illumination light up.
After leaving the oscilloscope to warm up for
approximately 5 minutes, the brightness of the
CRT has to be increased by turning the control
Y% clockwise umtil the trace appears on the screen.
By depressing the push-button “BEAMFIND“ and
operating the controls “1“ and “«—“, the trace has

to be set into the centre of the CRT screen; its
sharpness has to be adjusted with the controls

“ @u ana “ ©“.
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U obou kandld A i B vyrovnejte nulu prvky BAL.
tak, aby se stopa na stinitku vertikdln& neposou-
vala vice neZ 2 mm (pfi stlateném nulovacim tla-
¢itku a p¥i prepindni vychylovaciho ¢&initele 10—
—5—2 mV/dilek]).

6.42. Prfivedeni signéalu : .

Propojte kabelem v§stup nap&tového kalibratoru
600 mV se vstupnim konektorem kanalu A ve verti-
kalnim zesilova®i. Vistupni d&li¢ V/dil nastavit na
0,2, tlatitko vazby vstupu do polohy == a stlatte
tladitko A. VSechny prvky &asové zakladny zlsta-
nou nastavené podle bodu 6.4.1., prvkem UROVEN
nastavte synchronismus spousténi ¢asové zdkladny.

Na obrazovce se objevi obdélnikovy pribsh kali-

; bratoru o amplitudé t¥i dilkd. Dostavte prvky 2y |

o, (o) optimalné jas a ostrost zobrazeni. Verti-
kalni a horizontédlni polohu poopravte podle potie-
by prvky I a -= tak, aby bylo moZné podle sou-
Fadnic rastru odecist amplitudu i Sasové hodnoty
signalu.
Po stlateni tlalitka A~B a nastaveni vstupniho
délite kandlu B V/dil na 5 se musi po dostaveni
pfislusného prvku * objevit druh4 vodorovna sto-
pa, ktera pfisludi kanalu B. VyzkouSejte za stej-
nych podminek &innost se stlatenym tlacitkem NF.
Neni vhodné kombinovat spoletné zafazeni tladi-
tek NF, VF, AUT a TV. Tlatitka se proto vzajemné
vybavuji. Funkce ostatnich tladitek lze libovolné
kombinovat jak s prvou skupinou tladitek, tak i
mezi sebou. Tato tla¢itka jsou samostatna.
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Y oboux kaHajgoB A u B cuenyer xommencuposaTs

HyJab auemeHtamu »BAJl.« Tak, uTo6m JUHUSA Ha
9KpaHe He CMelljajlach [0 BEpTUKaau 6ojee ueM Ha
2 MM (Ipu Ha)KaTOM KHOIKE M IIPU NEPeKIIOYeHUH
KoadduuuenTa orkionenus 10—5—2 MB/nenenue).

6.4.2. [Tonaua curHaxa

C momowbio Kabesst COEIMHUTDL BBIXOH KaJaubpaTtopa
Hanpsyxerns »600 MB« ¢ BXOZHBIM I'He3NOM KaHaia
»A« yCUNHTENS BEPTUKAJBHOTO OTKJIOHEHUS. Bxom-
HOM menuTesb »B[menenue« yCTaHOBUTH B IOJOXKe-
ure 0,2. KHOIKy cBSI3u BXOIa YCTAHOBHTH B IOJO-
KEHUEe »==« M Ha’KaThb Ha KHONKY »A«. Bce smemen-
THl PasBEPTKH OCTAIOTCS B IOJOKEHUIX IIO ITYHKTY
6.4.1. C moMombi0 pPyYKH »YPOBEHBK YCTAHOBHUTH
CHHXDOHM2M 3alycKa pasBepTKu. Ha skpaHe moss-
JIAETCSA TPAMOYTOJNBHBIA CHUTHaJ "KaaubpaTtopa pas-
MaxoM B 3 nmesenus. C mOMOIIBIO 3JIEMEHTOB » If,
© 5 O « ycTaHCBUTH ONTHMANEHYIO APKOCTh U Pea-
KOCTb u306pakexus. [lo HeOBXONMMOCTH YCTaHOBUTH
OCIMJIIOrpaMMy TI0 BEPTUKANM W IO TOPU30HTAJIH

YKaMHA » |, €« B »-==-« TaK, 4TOOBl MOYXHO OBLIO
y i '

70 KOOpPOMHATAM pacTpa OTCUMTATh pasMax U Bpe-
MEHHBIe INapaMeTphl CHUIHaJa. llocie HakaTus Ha
KHOMKY »A~B« u yCTaHOBKM BXOZHOTO NEIUTEIS
xaHasa B Bfnenenue B mosoxeHnue 5 mocae ycTa-

HOBKUA COOTBETCTBYIOLLIETO 3JJIEMEHTA » i « HDOJIXKHA

TIOABUTHCS BTOPAs TOPU3OHTAJNBHAS JUHUA, IPUHAL-
nexxamast K Kanaiay B. Ilpu onumaxoBeix ycroBHAX
Heo6XOAMMO MPOBEPUTHL PaBOTy NIPU HAKATON KHOII-
xe »HUY«. Hewenecoobpasto KOMGUHUPOBATE OT/IETD-
upe keonku HY, BU, ABT u TB. ITostomy xHOmx:
B3auMHO 6ioKHpoBaHbL. ‘OCTajbHBIE KHOTKH MOKHO
KOMOUHUPOBATH JIIOGHIM 06PAasOM Kak C IEpBOI IPyI-
TIOM KHOWOK, TaK ¥ MEXLY coboi. DTU KHONUKH ca-
MOCTOATEJIbHEIE.

B
€

The zero of both channels A and B has to be
balanced with the aid of the controls BAL, so that
the trace on the screen does not move vertically
by more than 2 mm (with zeroizing push-button
depressed and at simultaneous' selection of the
deflection coefficient 10—5—2 mV/div.). '

6.4.2. Application of a signal

The output “600 mV“ of the calibrator has to be
Interopnnected with the input connector of chan-
nel A of the vertical amplifier by means of the
supplied cable. The input attenuator “V/DIV.* has
to be set to “0.2% the input coupling selector “=*
left undepressed, and the push-button “A“ depres-
sed. All the controls of the time base remain set
as given in item 6.4.1. Synchronism of the time

. base triggering must be adjusted with the control

“LEVEL"“. A rectangular waveform 3 division lines
high which is the display of the calibrating volt- -
age appears on the CRT screen.  The figure on the
screen can be adjusted to optimum brightness and

- sharpness by means of the controls “ 3% ,,, ® “

and “ ©@*“ The position of the display on the
screen can be altered by operating the controls

“ i“ and “-=-“ so as to enable convenient de-
termination of the amplitude and time data of the

signal. : .

'After depressing the push-button “A~B“ and set-

ting the input attenuator of channel B, marked “V/
/DIV.“, to 5, a second horizontal trace pertaining
to channel B must appear on Rhe screen, provided
the control , Pa of this channel is adjusted pro-
perly. Then, the operation of the oscilloscope has
to be tested when the push-button “LF* is depres-
sed. As a function combination of the push-buttons
“LF“, “HF“, “AUT.“ and “TV* has not to be employ-
ed, these push-buttons release each other. The
functions of the other push-buttons can be combin-
ed arbitrarily between themselves as well as with
any of the first group; these push-buttons are-
independent.




Po tomto zkuSebnim nastaveni lze pf¥ivést na vstup
jednoho z kan&ll vertikdlniho zesilovate méfeny
sign4al. Pfizplisobte parametriim tohoto signélu vy-
chylovaci Cinitele vertikdlniho zesilovate a Casové
zdkladny. Zvolte vhodny reZim NF, VF nebo AUT
a dostavte prvkem UROVEN, p¥i vysok§ch kmitod-
~ tech i knoflikem VF, synchronismus dasové za-
kladny.

PTi mé&Ffeni kmitoCth nad 1 MHz se doporuduje po-
uZiti vazby VF, kterd nezeslaben& propousti vf
kmitoCty, avSak zmacné& potladi ruSivé signaly nf
charakteru. )

6.5. Priklady obsluhy

6.5.1. Zobrazeni jednoho prabé&hu

kandlem A nebo B

Pro zobrazemi jednoho pribshu lze pouZit kanal
A nebo B. Pouze kanal B viak mé& moZnost zménit
polaritu zobrazeni, kterd nem& vliv na polaritu
spoustéciho napéti. Stlaime tladitko A nebo B po-
dle kanélu, ke kterému je pFivad&n mé&Feny signal,
nap¥. tlacitko A. M&Feny signél pFipojime k pFislus-
nému vstupnimu konektoru a ovladaci prvky verti-
kédlniho zesilovate a obrazovky nastavime tak,
abychom doséahli optimalniho zobrazeni.

Spoustéci obvod ¢asové zdkladny je samod&inné pri-
pojovan ke zvolenému kanalu.

i
6.52. Zobrazeni dvou priibéha A~B

Chceme-li pozorovat dva prib&hy soutasné&, pouZi-
“jeme dvoukanalového zobrazeni. PF¥epindni kanaldl
se d&je dvéma zplisoby, a to bud s kmitoétem asi
100 kHz (v rozsahu Casové zakladny 1 s/dil aZ

ITocne Taxofl IPOBEPKM YCTAHOBKM MOMKHO IIONATH

Ha BXOJ ONHOTO K3 KaHAaJOB BEPTHKaJBHOTO YCHUJIH-
Tels M3MepAeMbIil curHat. B coorBercrBuu ¢ mapa-
MeTpaMH CHUTHAJa YCTAaHOBHUTb KOOPPUIIMEHT OTKJIO-
HEHUA IO BEPTHKAJIM KU CKOPOCTH pasBePTKH. Brl-
6pate nomxomamui pexkum HY, BU uau ABT u
TIPOM3BECTH YCTAaHOBKY DYYKH »YPOBEHbK IIPU BhI-
COKOIl uyacToTe CUTHajJa u pydyroir BY ycraHOBUTH
CHHXPOHU3M PaBBEePTKH.

Ilpu usmepenuu yacror cspimie 1 MI'n pekoMeHny-
€TCsI UCIIoJIb30BaTh B3k »BU«, Kotopas 6e3 nonas-
JeHus IIPOIIyCKaeT BBICOKHME YaCTOTHI, OTHaKO B3Ha-
YHTENBHO [TOJABJSAET CUTHAIEL IOMEX B 00J1aCTH HU3-
KHX 4acToT.

6.5. IIpumeps! o6cayxuBanus npubopa

6.51. M3o6paxeHue OLHOTO CHUTHAJIA

Ka"gmaaoM »A uaum B«

TIpu m3o6parkeHUM OZHOTO CHUTHAJA MOMKHO HCIOJb-
3oBaTh KaHait A uau B. Ommako Tonpko xamam B
IMPeT BO3MOKHOCTh W3MEHWUTh TOJIAPHOCTh M306pa-
JKEHW s, KOTOpas He OKasBIBaeT BJIMSHHUSA Ha IOJSD-
HOCTb HampAXeHHuA zanmycka. Haxare Ha xHomky A
uan B B 3aBucuMoOCTH OT KaHasa, Ha BXOH KOTOPOTO
ToJaeTcA M3MepAeMbIH CUTHAJ, HAIpUMep, KHOIKY
A. HzMepaeMBI#l CUIHAJ I[0JAThb Ha COOTBETCTBYIO-
Imiee BXONHOE THE3NO U 9JEeMEHTaMM YIIPaBJIEHUS
YCHJTHTENS OTKJIOHEHUA IO BEPTUKAIU U SJIeMEHTa-
MH YIpaBJEHUSA TPYOKOH yCTaHOBHTE ONTUMAJBHYIO
OCLIUJLIOTpAMMYy .

Cxema samycka amowa'rmecxn MIOIKJIIOUAETCS K BbI-
6paHHOMY KaHaJy.

Mzobpaxenue IBYyXCUTHAJIOB
» A~ B«

6.5.2.

Ecan tpebyercs Habmiomath nBa CUICHAJa ONHOBpE-
MEHHO, TO MCIIOJb3yeTCs NByXKaHaJIbHOe M30bpake-

' uue. [lepexmoueHne KaHAaJIOB OCYL[ECTBIISAETCS NBYM:
crmocobaMu, a uMeHHO: yactorod mpmba. 100 x[i

(mpr cropocTM pasBepTKM OT 1 cf/menenwe 1o

After this test adjustment has been completed, the
signal to be measured can be applied to the input .
of one of the channels of the verfical amplifier,
the deflection cBefficient of which together with
that of the time base have to be adapted to the
parameters of the applied signal. Then, a suitable
mode “LF“, “HF“ or “AUT.“ has to be selected and
the control “LEVEL“ readjusted — at high fre-
quencies also the synchronism of the time base
has to be reset with the control “HF“. When a
frequency higher than 1 MHz has to be measured,
it is advisable to use the “HF“ coupling which
passes unattenuated all high frequencies, but sup-
presses interfering signals of LF character con-
siderably.

6.5. Examples of application

6.5.1. Display of one waveform by

chamnel A or B

For the display of one waveform either channel
A or channel B can be used, however only channel
B can reverse the display polarity without influenc-
ing the polarity of the triggering voltage. The

.push-button of that channel (A or B) has to be

depressed, to the input of which will be applied
the signal to be measured (e. g. that of channel A).
The signal has to be applied to the input con-
nector of the selected channel, and the controls-
of the vertical amplifier and of the CRT set SO -as
to obtain the best possmle display

The trigger circuit of the time base is connected

to the selected channel automatically.

6.5.2. Display of two waveforms

“A~B“‘

If two waveforms have to be displayed simultane-
ously, double-channel display is used. The chop-
ping of the two channels proceeds in two ways — ~
either at a frequency of approximately 100 kHz
(within the time base range of 1 s/div. to 100 us/
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100 us/dil) nebo po ka%dém dob&hu Gasové zaklad-

ny (50 ws/dil aZ 0,1 ws/dil).

Pfechod z ]ednoho zptsobu na druhy je odvozen
od polohy prepinate CAS/dil. PrBtoze je spoustéci
signél odvozen zasadné od kandlu A (mimo reZim,
kdy je zaFazen pouze kandl B, a od kterého je také
odvozen spouStéci signédl), bude tento p¥i méfeni
c¢asovych relaci referencni. -

Podminkou pFi dvoukanélovych méfenich je, Ze
oba pozorované signaly maji bud kmitocet shodny
nebo Ze pomér obou kmito€td je celistvym nésob-
kem nebo podilem.

P¥i dvoukandalovych méFenich je spouStéci signéal
odebirdn zdsadné z kanalu A. PF¥ipojujte ke kanalu
A vZdy cCasové referentni signal, vici kterému se
mé ke kanalu B pfivedeny signal méf¥it.

6.5.3. Difere’nciél,ni zobrazeni A+B

PFi této funkci jsou oba kandly propojené jako jed-
nokanéalovy diferencidlni zesilovaé. Vyhodou tohoto
spojeni je, Ze je moZné obréatit vychylovaci polaritu

kanalu B tak, e se oba signdly seéitaji nebo ode-

¢itaji. Pro tuto funkci stlatime tlaCitko AE£B a
obraceni polarity dosdhneme stlacenim tladitka
B+.

6.5.4. TV signély

Osciloskop BM 556 zobrazuje TV signaly s pozitivni
videomodulaci. Na stinitku ma tedy smé&Fovat obra-
zovad modulace nahoru, droveil bilé ma byt nahoie
a troveii Cerné s TV synchroniza€nimi impulsy ma
byt bliZe k dolnimu okraji stinitka. Nastavte vy-
chylovaci Cinitel vertikdlniho zesilovate pfFepina-
¢em V/dil podle ofekavané trovné signalu tak, aby
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100 Mxc/nenenne) uan gacrotoit passeprku (50 Mic/
[nenerue + 0,1 Mxc/nenenne).

[lepexon or ommoro cmocofa K IPYroMy OCYyLIECTBILS-
€TCsI ABTOMATHYECKM IpW W3MEHEHHU IIOJOMKEHUT
nepexkinodaTenas »Bpems/nenenue«. Beumy Toro, uto
CHTIHaJl 3aIlyCKa SBJIZETCS IPOMSBONHBIM OT CHTHANA
KaHana A (KpoMe peXuMa, KOTOa BKJIIOUEH TOJIBKO
KaHaJa B u oT KoTOpOro TakXe CHUMAaeTCs CHUTHAJ
samycka), KaHasl A SBJISETCS OLOPHBIM TIpH M3Mepe-
HUY BPEMEHHBIX COOTHOIIECHMMN.

YcnoBreM, KOTOpOe NQUIKHO BBITOAHATHCSI IPU IBYX-
KaHAJIBHBIX W3MEDEHUsX, SBJIETCA TO, 9T0 HabJio-
IaeMble CUTHAJBl TOJKHEL UMETh ONUHAKOBYIO Yac-
TOTY MJIX UX YaCTOTHl JNOJIKHBI OBITH B OTHOLIEHWY
L[EJBIX UHCEJL. ,
IIpu mByXKaHAJbHEIX H3MEpPEHUSIX CUTHAJL 3aIlyCcKa
CHMMaeTca TONBKO ¢ KaHaja A. ITostoMy Ha Kauax
A Bcerzia monaercs OCHOBHOM CHTHAJ, IO OTHOLICHUIO
K KOTOPOMY CJELyeT M3MEepATb CUTHAJ, [ONaBaEeMBIH
Ha BXOX KaHasga B.

6.53. Dudpepennuanbuoe usobpa-
xeaue ALTB

B sroM pexume 06a KaHaJa IPOKJIOUEHHl B KauecTse
ONHOKAHAJBHOTO IUPPEepEHINANIBHOTO YCUIUTEA.
IIpeumymnrecTBOM TaKOMl CXeMBl SBJISAETCS BO3MOXK-
HOCTb M3MEHHUTH IOJAPHOCTh OTKJIOHEHUA KaHanua B,
B pe3yJbTaTe uero oba CHUrHaja CKAANBIBAIOTCA HJIU
BBIUUTAOTCA. [[JA 9TOro pexuMa HeoOXOTUMO Ha-
’KaTh Ha KHONKY A = B u usMenenue mnosspHOCTH
OCYLIECTBJISETCS ITyTeM Ha)KaTHA Ha KHONKy »Bl«.

654, TeneBM3UWOHHBE CUTHAJIH

Ocumanockon BM 556 usoBpaskaer TesleBA3HOHHBIE
CHTHAJBL C IIOJIOXKUTEJIBHOA MOLYJIALMEH BUICOCUT-
Hasa. CrenoBaTenbHO, Ha 9KpaHe BUIEOCHTHAT IOJ-
’KeH OBITH HalpaBJeH BBEPX. Y POBeHb O0€JIOro CHUI-
HajJa HOOJDKEH COOTBETCTBOBATH BEPXHEMY Kpalo Hu
YPOBEHb UEPHOTO WU TEJEBU3UOHHBIX CUHXPOHUBM-
PYIOLUINX HMITyJIHCOB NOJKEH COOTBETCTBOBATH HUK-
HeMy Kpaio SKpaHa. YCTaHOBUTH KO3QPUIIMEHT OT-

/div.}, or after each sweep of the time base (50 ws/
/div. to 0.1 ws/div.). Changing over from one meth-
od to the other is effected by means of the se-
lector “TIME/DIV.“. As  the triggering pulse is
always derived from channel A (except in the
mode when only channel B is in use, and from it
is derived the triggering pulse]), this channel serv-
es for reference purposes in the measurement of
time relations.

A prerequisite for double-channel measurements
is that either the two signals have the same fre-
quency, or that the ratio of the two frequencies
is an integer multiple or quotient.

In double-channel measurements, the triggering

_signal is derived from channel A, therefore to this

channel has to be connected the time reference
signal in relation to which the signal apphed to
channel B has to be medsured.

6.5.3. Differential display “A+B*“

In this mode of operation, the two channels are
connected as a single-channel differential amplif-
ier. The advantage of this mode consists in the
possibility of reversing the deflection polarity of
channel B so that the two signals are either added
or subtracted. In order to select this mode, the
push-button “A--B“ must be depressed; the polarity
in channel B can be reversed by depressing the
push-button “B+“.

6.5.4. TV signals

The BM 556 oscilloscope displays TV signals of
positive video-modulation. This video-modulation
has to be displayed on the CRT screen directed -
upwards, the white level being at the top, and the
black level with the TV sync pulses has to be closer
to the bottom of the screen. The deflection coef-
ficient of the vertical amplifier has to be set with
the selector “V/DIV.“, according to the expected




byla vySka obrazu 2 aZ 4 dilky vertikdlniho mé&Fit-
ka. Ddle nastavime polaritu spousténi 4+ a prvkem
UROVEN vyhovujici spou$téni. V rozsahu do 100 us/
/dil p¥epinace CAS/dil je Easova zakladna spousts-
na snimkovymi (V) impulsy, v rozsahu 50 ws/dil
aZz 0,1 us/dil je spoudténa ¥adkovymi (H) impulsy.
P¥i tomto reZimu mé¥eni je vhodné pouZivat &aso-
vou lupu, kterd zvétsi efektivn& 10X vychylovaci
Cinitel Casové zakladny. »

Nemé-1li méfeny signéal pozadovanou kladnou pola-
ritu videomodulace, vyhledame v méFeném zaf¥ize-
ni stupefi s odpovidajici polaritou a amplitudou
signalu a tento pak pfivedeme na vstup EXT TRIG.

"6.5.5. Zobrazeni X-Y .
PFistroj umoZiiuje zobrazeni X-Y s citlivosti 2 mV/
/dilek v obou osdch. Pfi stladeni tladitka A, pre-

pnuti pfepinace rychlosti ¢. z. do polohy X-Y a &a-

sové lupé 1X vychyluje signal kandlu A paprsek

vertikalné, kandlu B horizontalné&. Velikost zobra-
zeni se nastavuje ovlddacimi prvky kandlu A a B.
Posuv zobrazeni po stinitku v horizontdlnim sméru
je zajistén ovladacimi prvky posuvu-=-, pfi€emz
posuv kanilu B I je mimo provoz. Funkce zobra-

zeni X-Y pfi stlaCeném tlagitku Casové lupy se

nezarucuje.

N

6.6. P¥iklady mé&fFeni ,

Osciloskop BM 556 je vhodny pro méfFeni napéti
v rozsahu udaném technickymi daty a pro méFeni
fyzikalnich veliin pFevedenych na nap&ti. M&Fit
miiZeme napéti stejnosmé&rnd, st¥idav4, stejnosmér-

KJIOHEHMS yCHJHUTENS BEPTUKAJLHOTO OTKJIOHEHMS
nepexJnouateseM B/nenrenne B 3asucuMocTn ot mpen-
[I0JIAaTA€MOTO YPOBHS CHIDHAaJa TaK, 4TOOBI BBICOTA
OCIMJIJIOTPaMMBL COCTaBJIANA 2—4 IeJeHus 1mo sep-
TUKaau. [lanee yCTaHOBUTH IIOJIADHOCTH 3alrycKa
5—+«, BMeMeHTOM »YpOBEHB( YCTAHOBUTH YCTORUH-
BB pexxum samycka. B mpemesne mo 100 mxc/meie-
HMe IepekJouaTeas Bpems/nesenue passeprxa 3a-
nyckaercs xamposeiMu (V) umnyascaMu, B Iuama-
30He, ckopocTu pa3sepTku 50 Mkc/menenne + 0,1 Mxe/
[nenenwe passeprka samyckaercs crpounmimm (H)
ummyascamu. IIpu aToM pesxuMe maMepeHUA Ieseco-
06pa3HO HCMONB30BATH JYIly BPEMEHH, KOTOpAs yBe-
JUYUBAET CKOPOCTh pasBepTKu reHepartopa B 10 pas.
Ecau wamepsemsrii curHas He ofnamaer TpeGyemoit
TIOJIOKUTENBHON MOJAPHOCTHIO BUACOMOMLYJAIUY, TO
HeOOXOMUMO B M3MEPSAEMON allllapaType HaHTH MecTo
C CUTHAJOM, 06JajaoiuM TpeGyeMOoH IOJIAPHOCTHIO
M aMILIMTYJOM, OTOT CHTHAJ [0JaTh HA BXOL
»BHEII. CUHXP.«.

6.5.5.

[Tpubop maet BosMoKHOCTH u306pakenus X-Y ¢ uys-
cTBUTENbHOCTHIO 2 MB/nenenue o obeum ocsm. Ipn
Ha)KaTUX Ha KHOTMKY A, IepeKTIOUeHHU MepeKJIioua-
TeJIsi CKOPOCTEH IreHepaTopa PasBEPTKY B IIOJIOMKEHHUE
X-Y u npu nyme Bpemenu B mosoxesnu 1) curmai
KaHama A OTKJIOHSET JIydY IO BEpTHUKAJH, KaHal B —

Nsobpaxkenue X-Y

- II0 TOPU3OHTAJIHU. Beaunuuna HSOﬁpa)KeHHH yCTaHaB-

JIUBAETCA BJIEMEHTAMU YyIpaBIeHWUsS KaHanta A u B.
Cmemenne w306paskeHNs 10 5KpaHe B TOPU3OHTAJb-

HOM HamlpaBJeHUU obecrieunBaeTcs 3JAeMeHTaMU ———

0

(cMemrenue kaHaJja B He paboraer). Ilpu Ha-
} p P

JKAaTOW KHOIIKE JIYIBI.BDEMEHH DEXUM U306parkeMus
X-Y ne obecreanBaeTcs.

6.6. IIpumepsr maMepenus

Ocuunnockonr BM 556 sBisercs momxomsmuM mias
U3MEpPEHUS HANPSKEHUH B IpefesiaX, YKasaHHBIX B
TEXHUUYECKUX JNAHHBIX, W IJI1 H3MepeHus (Pusmdec-
KAX BEJIMYZH, NpeobpasoBaHHBIX B HampsxeHue. Vs-
MEpATb MOXKHO IIOCTOSHHBIE HADSKEHUS, TepeMeH-

signal level, so that the figure height is 2 to 4
divisions of the vertical scale. Then, -+ polarity
triggering has to be set and suitable triggering
adjusted with the control “LEVEL“. When the se-
lector “TIME/DIV.“ is set up to 100 ws/div., the
time base is triggered by the vertical sync (V)
pulses; within the range of 50 ws/div. to 0.1 ws/div.,
it is triggered by the line (H) pulses. In this mode
of operation, it is advantageous to use the time
magnification which increases the time base def-
lection coefficient 10 times.

If the measured signal has not the required po-
sitive polarity of video-modulation, then a stage
corresponding to the required polarity and signal
amplitude has to be found in the investigated
equipment and connected to the input “EXT.TRIG.“. .

6.5.5. X-Y display

The instrument enables the X-Y diSplay with sen-
sitivity 2 mV/div. in both axes. With push-button
A depressed, the speed selector of the time base
in the position X-Y and the time magnifier 1X, the
signal of channel A deflects the beam vertically,
that of channel B horizontally. The magnitude of
display is set with control elements of channel A
and B. The display shift on the screen in horizont-
al direction is secured by control elements of shift

-=-, whereby the shift of channel B I is -out of

operation. The functioning of X-Y display is not
guaranteed when the time base push-button is
depressed.

6.6. Examples of measurements

The BM 556 oscilloscope is suitable for the . mea-
surement of voltages within the range given in
Section 3. — “Technical Data“, and for the mea-
surement of physical phenomena convertible into
voltage. The measured voltage can be DC, AC, DC
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.
nd se stfidavou sloZkou (superpozice), pFipadné
i modulace. Zvlastni reZim umoZiluje i mé&feni TV
signalii. U zobrazenych pribéht 1ze mé¥it hodnoty
Spickové a p{o pfepodtu 1 hodnoty efektivni a st¥ed-
ni.

Mé&feny pribéh je nutno nastavit na pokud moZno
nejvétsi vysku obrazu tak, aby byla chyba odectu
co nejmensi. P¥i méFeni musi byt vidy prvek pro
plynulou zmé&nu vychylovaciho C€initele na pFepi-
nati V/dil v poloze KAL.

3
6.6.1. M&feni stfidavého napéti

Mé&¥ite-1i stFidava napé&ti nebo stfidavé sloZky stej-
nosmérnych signalli, p¥epnéte tlatitko pro volbu
vazby do polohy ~. V této poloze je do zesilovace
propoudténa pouze st¥idava slozka signald a jeho
stejnosmérna slozka je oddélena. Je-li v8ak kmito-
et st¥idavého napéti blizky nebo niZii neZ 10 Hz,
musime zafadit stejnosmérnou vazbu a pFepnout
tlacitko do polohy ==. TotéZ plati pro tvarové kmi-
ty, zejména obdélnikové priib&hy s nizkym opako-
vacim kmitottem. P¥isluSnd velikost stfidavé sloz-
ky v drovnich aplcka §picka se zjiStuje takto

a) na stinitku odeCteme velikost obrazu od zapor-
ného po kladny vrchol mé&¥eného prﬁbéhu v dil-
cich rastru

b) takto ziskany rozmér ngsobime tdajem na pfe-
pinagi v/dil

c) pfi pouZiti déliCové sondy néscbime stledek
jests délicim ¢&initelem sondy.
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HBIE, a TaKXXe€ IIOCTOAHHBIE HATIPDSAXKECHUA C HaAJOXKE-

HueM IIepeMeHHON COCTaBJAloNlel, a KpoMe TOro,
eme MonysAnmio. OCOGEIA PeXUM LaeT BOBMOXKHOCTD
U3MEpATh ¥ TEJEBU3UOHHBIE CHUTHaNbl. B ciyuae
13006paykaeMbIX CUTHAJIOB MOXXHO M3MEPATH IUKOBLIE
3HAUEHUs U MOCJE IepecdeTa U dPPEKTUBHBIE U CPEl-
HUe 3HaUeHUS CUTHAJA.

U3amepsieMBIll CHUTHaJ CJIeNyeT yCTaHOBUTH, 110 BO3-

MOXHOCTU, € MaKOMMaJbHBIM pazMaxoM OCLIUJIJIO-
TpaMMBI Tak, YTOOBI IOTrPEIIHOCTE OTCUETA 6blJIa MU-

HuMaabHOH. [Ipu M3MepeHHM pyuYKa IIJABHOTO U3ME-

HeHMs Koa(pPUILIMeHTa OTKIOHEHUS IIepeKTIouaTess
»B/menenwe« mosxHA 6BITH BCeTHa B IIOJOKEHUM

»KAJL«. ,

6.6.1. laMepeHue mepeMEeHHBHX

HamnpsAXeHHUH °

Ilpu uaMepeHUM EPEMEHHBIX HATIPAKEHUH MU Tie-
PEMEHHOU COCTABIIAIONUIEH, HAJOXKEHHON Ha IIOCTOSH-
HBIe CUTHAJBI, H?)OXOHUMO PYUKy YCTAHOBKHM CBABH
TIepeBeCTH B IHOJOXKeHHe »~«. B aroM mosoxeHuu
Ha BXON YCHJUTENS [OCTyIaeT TOJIBKO IepeMeHHas
COCTABJAIONIAA CUDHAJA M IOCTOAHHAS COCTaBJAIO-
maA curHajaa He npoxoxur. OFHaKO, ecou YacToTa
TIEPEMEHHOTO HANpsDKeHMA OJH3Ka HYJIOo MJU HUXKe
10 T, To H206XO0LWMO BKJIOUUTH CBS3b 110 IIOCTOSH-
HOMY TOKY W KHOIKY IIEPEBECTH B IIOJIOKEHHE »==«
To >xe caMoe OTHOCHUTCA K HMITyJIBCHBIM CHTHAJaM,
B 0COGEHHOCTH K IIPSIMOYTOJBHBIM UMITYJIbCaM C HM3-
Kol dactoroit mosTopenust. COOTBETCTBYIOIAs BEJIH-
YMHA TePSMEHHOM COCTABJAIIEH B BHIDAaXKEHUH Pas-
Maxa OIpemessieTcs CJAeLyIINM o6pasoM:

a) Ha SKpaHe OTCUUTHIBAETCS pPasMax OCLHJLIOTPaM-

‘MBI OT IIOJIOKUTEJBHOTO IO O’I‘pHHaT'eJIBHQTO -

KOB M3MEPSAEMOT'0 CUTHaJa U BBIpAXXae€TCA B HE€ ‘

JIEHHAX pacTpa

.

6) IOJyueHHOe 3HaueHUe YMHOMAEeTCA Ha IIOKa3aHue

mepexmouatens Bfnenenne ,

B) IpH WCTOJB30BAHUY LEJUTEJILHOIO 30HIA Heob6Xo-
JAMO IIOJIyUeHHBIH DPe3yJbTaT YMHOKHUTH Ha KO-
>QPUIINEHT AeJeHUA 30HIa.

with an AC superimposed component,” and also
modulation. By using a special mode of measur-
ement, also TV signals are measurable. The peak
values of the displayed waveforms can be measured
directly and their RMS values and mean values
can be ascertained by computation.

The display of the measured waveform has to be
adjusted on the screen so as to be as high as
possible in order to minimize the reading error.
During a measurement, the continuous deflection
coefficient control on the “V/DIV “ control must
be set to “CAL.“

- 6.6.1. Measurement of AC voltages

For ‘'measuring an AC voltage, or the AC compo-
nent of a DC signal, the push-button “~* for coupl-
ing selection must be depressed; in this setting
only the AC component of the applied signal pas-
ses to the amplifier, the DC component is suppres-
sed (separated). However, if the frequency of the
signal to be displayed is clpse to or lower than
10 Hz, then DC coupling must be employed by
releasing the push-button “-=“. The same applies
when a non-sinusoidal waveform, especially a
square wave of low repetition rate, has to be
measured. The sought peak-to-peak value of the
AC superposition can be ascertained as follows:

a) The distance betweenr the negative pAeaﬂk and
the positive one has to be read on the screen
in terms of divisions of the graticule

b) The value thus ascertained has to be multiplied
by the setting of the selector “V/DIV.“

c) If a dividing input probe is used, the result of
the multiplication must be multiplied by the
dividing ratio of the probe. ' :




Vyslednd hodnota pak je:
Dé&lici pomé&r sondy X V/dil X vyska obrazu =
péti V§§

na-

Priklad:
D&lici pomér sondy = 1:10, V/dil v poloze 1 V,
vySka obrazu na stinitku 4 dilky. M3¥ena hodnota
pak je: ‘

10X 1 X 4 =40 V&3

6.6.2. Mefeni stejnosmérné sloZky

Tato metoda je vhodna pro mé&feni okamZité hodno-
ty stejnosm&rného napé&ti, stejnosmeérné drovn& ve
“vztahu k zemnimu potencidlu nebo jiné stejnosmér-
né udrovni. MéFeni pak probihéd takto:

a) u casové zakladny zafadime provoz AUT
b) u kanalu, kterym budeme mé&Fit, stlaCime tla-
&itko 0, ¢imZ vytvofime referenni droveil

c) je-li méF¥ené napéti kladné, nastavime posuvem
1 stopu na dolni okraj rastru. P¥i zdporném na-

péti je nutno nastavit stopu na horni .okraj
rastru )

d) uvolnime tlac¢itko 0 a vstup zesilovaCe spojime

bud p¥imo nebo pfes sondu s m&fenym nap&tim

—

e) pfepina¢ V/dil nastavime tak, aby byla stopa
ma stinitku a pokud mozZno co nejdale od vycho-
zi polohy p¥i stlaceném tlac¢itku 0

f) odetteme vzdalenost mezi referentni drovni a
vychylkou

Vysledna hodnota se vypo&te shodné jako u méfeni

stfidavého napéti:

Délici pomér sondy X V/d11 X vy ka vychylky =
= napéti ‘

PesynbTupyiomee 3HayeHme B 5TOM CJydae PaBHO:

xospPunmenT memeHus 3oHIA . Bfmesenue . BHICOTa
OCIIMJLIOTPAaMMbl = pa3Max HampsxeHus (B).

ITpumep: .

Kosppunuent menenus souna 1: 10, B/menenme B
nonokeunu 1 B, pasMax ocumajorpaMMBl Ha 9KpaHe
4 penenus. VaMepenHOoe 3HaueHHe HaIpsKeHUS CO-

CTaBJIAET:

10 X 1 X 4=140 B pasmax
6.62. MasmMepeHUe MOCTOAHHOU
COoCTaBJAAION €H

JTOT METoH SBJISAETCS NOOXOOATUM OJIA nsmepeHuz
‘MTHOBEHHOT'O 3HA4YE€HUA .IIOCTOSAHHOTO HaJIIprKeHI/IH
YPOBHA IIOCTOAHHOTO HANPAXEHHUA II0 OTHOIICHUIO

‘K TIOTEHLHaJ y 3eMJHU UJU K OPYyroMy IIOCTOAHHOMY

norennuany. MamepeHue OCYIIECTBIACTCS CJISLYIO-

muM obpasoM:

a) +ycraHosuth pexxum paborsr ABT remeparopa

6) HakaThb Ha kHomky »0« KaHaja, KOTODHIH Oymer
HCIOJB30BaH IS U3MEPEHUH, B Pe3yabTaTe 4ero
CO37AEeTCsl OMOPHBEIA YPOBEHD

B) €CIM U3MepsAEMOe HaIpsKeHHUe IOJOKUTEIBHOE,

i

TO C MOMOMBIO PYYKM » | « yCTAHOBHTH JHHHIO
10 HIDKHEMY Kpalo pacTpa, B Cllyuae OTPUIlaTeNb-
HOTO HaMpSKEHUSA cjelyeT JIUHUIO YCTAHOBUTD
IO BEpXHEMY Kpalo pacTpa

r) ormycTuth KHOmKY »0« M Ha BXOH YCHJIWTENS
monaTh IPSMO WJK 4Yepe3 30HI H3MepAeMOe Ha-
TpAKeH!e

1) mepexmouaTenb B/neneHue yCTaHOBUTH TaK, 4TO-
6B TATHO HA SKpaHe HAXONMJIOCh KaK MOXHO
Jajblle OT WCXONHOTO IOJIOXKEHMA, MPHU KOTOPOM
6rla HaxkaTa KHomKa »0«

€) OTCUUTATh PACCTOSIHUE MEXKJy OIODHBIM yPOBHEM
¥ TOJIOKEHWEM JIUHUU.

PeayspTupyloulee 3HaUEHHE OMPEAENAETCA aHATIOTHY-
HO M2MEpeHUI0 IIePEeMEHHOTO HATIPSKeHUS.
KospdumuenT nemenus soHma . Bfmenenue .
OTKJIOHEHHUS — HaIIPIXeHUE.

BBICOTA

The result of ‘the procedure is as follows:
Probe d1v1'd1ng ratlo . “V/DIV.“ . Figure height =
= V,_

Examﬂple:
The employed probe divides in the ratio of 1:10;
the selector “V/DIV.“ is set to 1 V; the figure on
the CRT screen is 4 division lines high. The sought
value is:

10.1.4=40 Vp—p

6.6.2. Measurement of a DC

component

The method described as follows is applicable for
measuring an instantaneous DC voltage, a DC level
in relation to the earth potential, or any wother
DC level. The procedure is as follows:

a) The time bases must operate ‘in the AUT. mode

b) The push-button “0“ of the channel which will
be used for the measurement must be depres-
sed in order to establish the reference level

c) If the voltage to be measured is positive, then
the trace on the CRT screen has to be set to
the bottom edge of the graticule by means of

the control “ 1 “. if it is negative, then the

trace has to be set to the top 'edge of the
graticule
d) Push-bution “0“ must be released and the volt-
age to be measured applied to the input of the
“amplifier either directly or via a dividing probe
e) The selector “V/DIV.“ must be adjusted so that
the displayed ‘trace is as far as possible from
the starting position se:t with the push-button
“0“ depressed
f} The distance between the reference level and
the deflection has to be read on the graticule.

The sought value can be computed, similarly as in
an AC measurement, as follows:
Probe dividing ratio . “V/DIV.“
age

. Def_lection = Volt-
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6.6.3. Méfeni dasovych intervalt

Osciloskop BM 556 umoZiluje méfeni ¢asovych in-
tervald mezi dvéma priibéhy nebo dvéma body jed-
noho prib&hu aZ do celkové délky rastru. MéFeni
provadime takto:

a) méfeny signal zobrazime obvyklym zpfisobem
' tak, aby byly body, ve kterych mame mé&Fit &a-
sovy interval, horizontaln& dostatec¢né vzdalené

b} na soufadnicich rastru odedteme horizontalni
vzdédlenost mezi méFenymi body a nasobime je-
jich hodnotou, nastavenou prepinatem CAS/dil.

Pfiklad:
CAS/DIL =
dilkl
Casovy interval = 1 ms .5 = 5 ms

1 ms/dil, horizontalni vzdalenost = 5

6.6.4. MéFfeni kmitoétu

MéFeni kmito¢td provadime stejnym zptisobem jako
méfeni Casového intervalu. Kmitodet viak musime
ziskat vypoltem, protoZe kmitofet je prevratnou
hodnotou ¢asu periody.

Priklad: )

tasovy interval 1 periody = 0,2 us

1
— —_ 6 —_—
=3¢ 10=7 =5 X 10° Hz = 5 MHz

Kmitofet = 0,2 s

7. POPIS MECHANICKE KONSTRUKCE

Osciloskop BM 556 je oproti stavajicim typfim osci-
loskopit FeSen vodorovnym uspofddanim jednotli-
vych Casti.

Stfed osciloskopu tvofi obrazovka s pFislusnymi
ovladacimi prvky. Vlevo je umistén vertikalni ze-
silova€, vpravo Casova zdkladna. Z&stavbové pro-
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6.63. MaMepeHue MHTEepPBAJJOB
BpeMeHH

Gcuunnockon BM 556 naeT BO3aMOXHOCTH M3MEpATH

MHTEPBAJEl BPEMEHM MEXAY OBYMS CHTHAIAMU MU

MeXIy HBYyMs TOUKAMM OLHOTO ¥ TOTO K€ CUTHAJA

BILUIOTH [0 OOmed mimHEI pactpa. Mamepemue ocy-

LIECTBJISETCA CAeNyOIUM 06pasom:

a) M3MepAeMEBIil CHIHAI H306pasuTh OBBIUHBIM 06pa-
30M TaK, 4TOOE! TOUKM, B KOTODHIX HOOJIKEH W3-
MepATHCA KHTEPBAJ BPeMeHM, ObLIM IOCTATOYHO
yZaJeHbl OT Apyra II0 TOPU3OHTAIA

6) 1o KOOpEMHATaM pacTpa OTCUHUTATH TOPH3OHTAJD-
HOE DaCCTOSHME MEXIY H3MEPAEMEIMU TOUKAMMU
¥ YMHOXUTb €ro Ha 3HadeHWe YCTAHOBKU IIe-
pexJIIouaTeNs BpeM}I/I.[eJIe\HI/Ie

IMpumep:
Bpems/nenenme = 1 Mc/neJIeHue paccTosHUE IO
TOPUBOHTANN = 5 IeJeHUH, MHTEpBaJ BPEMEHH =

= 1mc.5=5mc

6.6.4. I/IsMepémne YacToTH

Vzmeperue 9acTOTHI OCYLIECTBIAETCA aHAJOTUYHO
U3MepeHUI0 MHTepBasta Bpemenu. Onmako, uacroTa
ONpeNeIAETC pacyeToM, TaK KaK OHAa ABJIAETCH
06paTHEIM 3HaYeHUeM NepUo.a.

IIpumep:

uHTepBasa BpeMeHu 1 nepuoma = 0,2 Mxc

1
0,2 Mxc

1
yacrora = = 510-7 =5.106 T'y = 5 MI'y

7. OINHWCAHUE MEXAHMWNYECKOI
KOHCTPYKIIUU

Ocuuanockon BM 556 oramuaercs oT cymjecTsyio-
IUX TUIOB OCIUJLIOCKONOB TODUSOHTANBHON yCTa-
HOBKOH OTHEJBHBIX JacTeH.

LenTpanbHas 4acTh OCIIMJIOCKONIa 06pa30BaHa SJIEK-
TPOHHO-JIy4eBOM TPYOGKOH C COOTBETCTBYIOLIMMY BJIe-
MeHTaMu ynpasienus. Hameso ycramosmen ycumu-

6.6.3. Measurement of_ time intervals

The BM 556 oscilloscope enables the measurement

of a time interval between two waveforms or

between two points of one waveform up to the
total length of the graticule. The procedure is as
follows:

a} The measured signal has to be displayed in the
usual manner so that the points, the time in-
terval between which has to be ascertained,
are sufflclerntly far from each other horizontal-
ly >

b) The distance between the points concerned has
to be read in terms of graticule divisions and
then multiplied by the setting of the selector.
“TIME/DIV.".

" Example: -

“TIME/DIV.“ = 1 ms; horizontal distance = 5 di-
vision lines; time interval = 1 ms . 5 = 5 ms.

6.6.4. Measurement of frequencies

Frequencies are measured similarly as time in-
tervals. However, the sought frequency must be
computed, as it is the inverse value of the cycle
duration. .

Example:

The duration of one cycle of the waveform, the
frequency of which has to be ascertained, is 0.2 us.
The sought frequency is as follows:

11
02us  2.10-7

=5.106 Hz = 5 MHz

7. DESCRIPTION OF THE MECHANICAL DESIGN

The BM 556 oscilloscope, as different from other
current types, has its parts arranged horizontally.
The centre part of the oscilloscope is formed by
the cathode-ray tube with the pertaining controls.
At the left is the vertical amplifier, at the right
the time base. The individual mounting spaces are




story jsou oddéleny vnitfnimi pFepaZkami,
elektricky stini jejich obvody a soucasné slouZi
jako nosné prvky v predni ¢asti skfin&. Pfedni &ast
je ukonCena v turovmi vychylovacich desek obra-
zovKky pfitnou deskou. V druhé &asti osciloskopu
jsou umistény obvody usmeériiovacl se stabilizatory

a obvody vysokonapé&tového zdroje.

Obvody osciloskopu jsou FeSeny technikou plo3nych
spojli, vyjma obvodd VN, kde bylo pouZito z napé-
tovych divodd keramickych list. Nasobi¢ urychlo-
vaciho napéti byl navic zalit izolatni hmotou, aby
se zabréanilo pronikani vlhkosti do jeho obvodi.

Ke stavb® osciloskopu bylo pouZito stejnych kon-
strukCnich prvkd jako u p¥edeslych osciloskopd.
K pfepinani rychlosti ¢asové zakladny a k piepi-
nani- citlivosti vertikalniho zesilovate bylo pouZito
rotagnich p¥epinat@ a Fadidd; k ostatnimu p¥epi-
nani bylo pouZito tlacitek. Za Géelem sniZeni teplo-
ty uvnitF pfistroje byly vykonové tranzistory napa-
jecich zdrojii umistény na chladici Zebra na zadni
Sténu pFistroje.

Pfistroj je zakrytovam tFemi kryty na sobé& zavisly-
mi, to znamend, Ze Kryty je nutno demontovat
v néasledujicim pofadi: spodni kryt — horni kryt —
kryt zdroja.

DemontaZ spodniho krytu se provede povolenim

dvod 3Sroubli na spodni stran& pfistroje a dvou

Sroubl u drZadla p¥istroje. Po sejmuti dolniho kry-
tu jsou zpFistupnény Srouby horniho krytu, umis-
téné v podélnych nosnicich.

' Zadni kryt Ize demontovat teprve po sejmuti obou
pfednich krytli. Dva Srouby upeviiuji kryt na po-

které

TeJIb BEPTUKAJBbHOTO OTKJIOHEHUS, HAIllpaBO — TeHe-
patop passepTxu. OTHeNbHBIE YaCTH IIPOCTPAHCTBA
OTHeJIEHbl BHYTPEHHUMHU IIePErOPONKAMM, KOTOpHIE
obecrieunBaioT 9KPAHMPOBAHUE CXEM ¥ OTHOBDPEMEH-
HO SIBJSIOTCA HECYIIMMY SJeMEHTaMHU B IepenHei
wacTy Kopmyca. Ilepennsas uacTe OKOHUEHa Ha ypOB-
HE OTKJIOHIONIUX ILJIACTUH 9JIEKTPOHHO-JIYUYEBOM
Tpybxu momepeuHod miaroii. Bo m®Topoii uwacTu
OCIIMJIJIOCKONA YCTAHOBJEHBI CXEMBI BBHIIIPAMUTEJEH
€O CcTafUIM3aTOPAMU W IIeMM WCTOYHHKA BBEICOKOTO
HAIIPAKEHUSI. : :
CxeMbI OCITMJIIOCKONA BBIIOJHEHB! HAa MEYATHHIX CXe-
Max 8a ucKaouenueM ueneit BH, rme BBumy mauu-
YHs BBICOKOTO HATIPSSKEHWA HCIIOJb30BAHBEI KEPAMU-
4YeCcKHUe KOJIONKH. YMHOKUTEIb YCKOPAIOIIET0 Ha-
TPSKEHWUs], KPOME TOTO, 3aJUT H30JAIHAOHHBIM Be-
LIECTBOM BO M36exaHue IPOHNKHOBEHUS BJIaTH B €T0
cXeMy.

Jast OCLUIIOCKONMA MCHOJB3OBAHBL TAKUE >KE KOH-
CTPYKTHBHBIE 3JIEMEHTHI,
KOTIOB IIPENUIECTBYIOIIUX THIOB. I IepexIoueHus
CKODOCTH DasBePTKH M NEePEKJIOUEHUs UyBCTBUTENb-
HOCTH YCHJIMTEJS BEPTUKAJBHOTO OTKJIOHEHMS MC-
TIOJIB30BAHBI" IIEPEK/IIOYATe M BPAWIEHHA U IJIA O-
CTaJIbHBIX BUIOB MEPEKJIOYEHUS HCTIOAL30BaHbI KHOII-
ku. C 1empio yMeHBIIEHMS TeMIepaTyphl BHYTpU
npu6opa CHJIOBbIE TPAH3UCTODHI HUCTOUHWKOB IIATA-
HUA yCTAHOBJEHbI Ha DPAfMATOpPAaX Ha 3alHEH CTeHKe
npurbopa.

TIpu6op 3aKpHIT TpeMs KPHIIKAMH, KOTODBIE 3aBUCAT
IpPYT OT APYyTa, YTO 3HAYUT, UX CJAELYET NEMOHTHPO-
BaTb B CJENYIOMEH TIOCHENOBATEIBHOCTU: HYDKHASL
KPBIIIKA, BEPXHAS KpHIIKA, KpBIIKA HCTOUHHKOB
MU TAHWSL.

HeMoHTaX HMJKHEH KDBIIKH OCYIIECTBJAETCH II0CJe
ocnabieHyus IBYX BMHTOB Ha HUIKHEH CTOpDOHE IIpH-

6opa u IByX BUHTOB y pyuku mpubopa. Ilocie cma-

TUSA HUKHEH KpBIUKKA CTAHOBATCH IOCTYITHBIME
BUHTBL BEDXHEW KDBINIKY, DACIIOJOXKEHHBIE B IIDO-
IOJIBHBIX JEpiKaTessiX.

3anHIO0 KPBIIIKY MOXKHO CHATh TOJBKO IIOCTE CHA-
THA O0eMX mHepemHMX Kpbiurek. [IBa BUHTA, Kpems-
Y€ KPBIKY B TPOMONLHBIX IePXKaTeNAX, LPyTHUe

Kak ¥ B cJIydae OCIIUJLIOC-

-mutually connected;

~

mutually separated by'p.ar-tiltaio»ns which screen the

- circuits electrically and simultaneously serve as

carriers of the components in the front part of
the instrument cabinet which terminates in a
transverse panel at the level of the CRT deflection
plates. In the back parnt of the cabinet are housed
the circuits of the rectifiers with stabilizers and
those of the HV supply.

The circuitry of the oscilloscope is formed by
printed circuit boards, with the exception of the
HV circuit which employs ceramic mounting bars.
The multiplier of the accelerating voltage is en-
capsulated in an insulating mass in order to prev-
ent the ingress of moisture from the air into it.

The same constructional parts are employed for
building the BM 556 oscilloscope as utilized in
oscilloscopes of earlier design. For time base speed
selection and vertical amplifier sensitivity setting,
rota;ry selectors are employecf all the other
change-over switches are of the push-button type.
In order to reduce the temperature inside the
oscilloscope when it is in operation, the power
transistors of the power supplies are mounted on
heat sinks on the back of the oscilloscope.

The oscilloscope has three cover plates which are
consequently, if necessary, -
they have to be removed in the following sequen-
ce: bottom cover — top cover — cover of the sup-

- plies.

The bottom cover can be taken off after removing
two screws in the bottom and another two screws
next to the handle of the oscilloscope. When the
bottom cover has been taken off, the screws of the
top cover in the longitudinal bars are accessible.

The back cover can be removed only after taking

off the two covers first mentioned. Two screws
attach it to the longitudinal bars; another two
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délnych nosnicich, dal3i dva jsou pFistupny po vy-
jmuti gumovych vloZek v noZkach pfistroje.

8. PODROBNY POPIS ZAPOJENI

8.1. Vertikalni sast

Vertikdlni &ast sestavéd ze dvou identickych zesilo-
vacich kanaldl (3,5 a 4, 6 — obr. 1), diodovych hra-
del (7), budite zpoZdovaci linky (8}, zpoZdovaci
linky (9) a koncového zesilovafe (10). Volbu dru-
hu Sinnosti vertikalniho zesilovate zajiStuje Fidici
+obvod (17).

Kromé& toho vertikéalni ¢ast obsahuje tfi synchroni-
zatni zesilovade (11, 12, 13), diodova hradla (14)
umoZiiujici volbu synchroniza&niho signéla, vystup-
ni synchroniza¢ni zesilova¢ (15) a zesiloval hori-
‘zontalniho zobrazeni (16).

8.1.1. Vstupmf zesilovat

Kazdy zesi‘l-mllaci kanal obsahuje za vstupnim ko-
nektorem dvé tladitka. Jedno slouZi k volbé& ss nebo
stfidavé vazby mé&Feného signdlu a druhé ,nulova-
ci* umo#Ziiuje snadné nastaveni referentni nulové
hladiny stopy na obrazovce. Na tlaCitka navazuje
jedna Cast jedendctipolohového vstupniho délice,
ktera zajistuje d&leni m&Feného signdlu v pomé-
rech 1:1, 1:10, 1:100 a 1:1000. Nésledujici
vstupni zesilova® je tvo¥en emitorovym sledovatem
osazenym dv&ma tranzistory Fizenymi polem (E42,
E43) a symetrick§m emitorovym sledovadem zajis-
tujicim dostate¢n& nizky vystupni odpor (E44). Na

jeho vystupu je p¥ipojena druhé &ast vstupniho dé-.

lide zajistujici d&leni sign4ldt v pomérech 1:1,
1:25, 1:5 a dale pak potenciometry (R2, R4) pro
nastaveni kalibrovaného vychylovaciho émitele a

IBa BUHTA NOCTYIHBL [IOCJe BRIHUMAHMUA PE3WHOBBIX
BCTAaBOK B HOXKax mpubopa.

8. IOJAPOBHOE OIIMCAHHE CXEMBI

8.1. TpakT BepTHKAIBLHOTO OTKIOHEHWS

TpaKT BEpPTHKAJILHOTO OTKJOHEHHUs COCTOMT U3 IBYX
ONMHAKOBBIX YCUJIWTENbHEIX KaHamos (3,5 u 4,6 —
puc. 1), mwomubix BemTmieir (7), BO3OynuTes JH-
Hun 3amepxxu (8), ymmHum samepxxu (9) u oxo-
meugnoro ycumurens (10). Bubop pexuma paboTsl
YCHJIUTENsT BEPTUKAJBHOTO OTKJIOHEHUS Ofecrednsa-

- eTca ympasisiomen cxemoir (17).

KpoMe Toro, TpaKT BepPTHKAJLHOTO OTKJIOHEHUS CO-
IepKUT TP ycunuTens cuHxpomusamum (11, 12,
13), muwommble BenTwau (14), TO3BOJAIIINE BHI-
6paTh CUHXPOHMSUDYIOIMI CUTHAJ, BBIXONHOH YOH-
autens cuaxporusamuu (15) u ycmauTens passepr-
xu 1o ropusonranu (16).

81.1. Bxonmuoit ycumauTrenas ,

B Ka)KIOM yCHJIWTEJILHOM KaHaje MMEIOTCA IBe KHO-
KM, BKJIOUEHHEIE TOCTe BXomHOTO paskema. Onma
CIIy>KUT OJ yCTAHOBKU CBASK IO IOCTOSHHOMY HJIM
TIepeMeHHOMY TOKy 4 BTopas KHomka »0« maer BO3-
MO’KHOCTb yHOOHOU YCTAHOBKM HYJIEBOTO OIIOPHOTO
ypOBHA OCLUMJJIOTpaMMBI Ha okpane. K knomkam
IIONKJIOUEHA ONHA 4YacTh BXONHOTO menuTenas Ha 11
IIOJIOKEHHUI, KoTopas ofecleduBaeT IeJIeHHE H3Me-
pseMoro curHaia B orsomenuu 1:1, 1:10, 1:100,
1:1000. Ilocnemyomuit BXORHON yCHIUTENb 06pa-

30BaH OMUTTEDHBIM TIOBTODUTEJEM, COODaHHEIM Ha

IByX TpaHsucTOpax, ympasisembix mnoxmeMm (E42,
E43), u CcHMMETpUYHBIM SMHUTTEDHBIM IOBTOPUTE-
JieM, OBeCIeYHBAIONIYM NOCTATOYHO MAJOe BBIXOXHOE
comporusierue (E44). K ero Bbixony momxioueHa
BTOpAasA YacThb BXOJHOTO HEJMTENd, ofecredusaioias
JejeHue curHaga B oTHomeswu 1:1, 1:25u 1:5
u panee moremmmomerpel (R2, R4) nns ycranosku
Kamu6poBaHHOTO KOAQUIIMEHTa OTKIOHEHHS M IO-

screws become accessible after removing the rub-
ber inserts in the feet of the oscilloscope.

8. DETAILED DESCRIPTION OF THE CIRCUITRY

v

8.1. Vertical section

The vertical section of the BM 556 oscilloscope
consists of two identical amplifier channels (3, 5
and 4, 6 in Fig. 1), diode gates (7), driver of the
delay line (8), the delay line itself (9}, and final
amplifier (10). The control circuit (17) serves for
selecting the mode of operation of the. vertical
amplifier.

In addition, the vertical section contains three syn-
chronizing amplifiers (11, 12, 13), a diode gate
(14) which enables the selection of the synchroniz-
ing signal, a final synchronizing amplifier (15],
and the amplifier of horizontal display (16).

8.1.1. Input amplifier

Each of the amplifier channels has two push-
-buttons after the input connector. One of these
push-buttons serves for selecting either DC or AC
coupling of the signal to be measured, whereas
the second push-button — the “zeroizing“ one —
enables easy reference level adjustment of the
trace on the CRT screen. After these push-buttons
follows the first part of the 11-position input at-
tenuator which serves for dividing the input signal
in the ratios 1:1, 1:10, 1:100, 1:1000. The input
amplifier which follows is formed by an emitter -
follower employing two FET transistors (E42, E43)
and a symmetrical emitter follower (E44) ensur-
ing a sufficiently low output impedance. To the
output of this amplifier are connected: the second
part of the 11-position input attenuator which
divides the applied signal in the ratios 1:1, 1:2,5;
1:5, two potentiometers (R2, R4) which serve for
setting the required calibrated deflection’ coef-
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potenciometry - (R36) umoZiiujici plynulou zménu
citlivosti zobrazeni.

V obvodu jedné béaze symetrického emltoroveho
sledovate je zapojen potenciometr (R1 resp. R9)
slouZici k ss vyvaZeni symetrického vystupu vstup-
niho zesilovace.

8.1.2. Zesilovat

Na vstupni zesilova¢ navazuje tFistupiiovy symet-
ricky zesilova®. Prvni dva stupné& jsou tvoFeny li-
nearnimi integrovanymi obvody (101, 10 2, resp.
10 101, 10 102), jejichZ pFenosové vlastnosti jsou
upraveny paralelni zdpornou zpé&tnou vazbou z vy-
stupu na vstup. Theti stupeil je realizovan jako
symetricka kaskoda (E2 aZ E5, resp. E102, aZ E105)
s kmifo&tové zavislou zapornou zpé&tnou vazbou
v emitorech.

Na vystupu je zapojen regulacni prvek posuvu —
potenciometr R3, resp. R25. Navéazéni jednotlivich
kanald na spoleCnol zesilovaci €ast je provedeno
pres diodova hradla };:6 aZ E9 a E106 aZz E109,
pfitemZ v kandlu B je zaFazeno jesté tladitko
umoZziiujici zménu polarity zobrazeni.

Cinnost diodoy§ich hradel je urcovana Fidicim ob-
vodem (17]). '

8.1.3. Ridici obvod

Ridici obvod.sestava ze dvou logickych integrova-
nych obvodi 10301 a I0 302, jejichZ cinnost ]e
ovladana ¢&tyfmi funkénimi tlacitky.

Pfi sepnuti funkéniho tlacitka A se uzemmni Spicka
13 obvodu 10 302 a na vystupni Spicce 8 je logicka
drovell 1, zatimco na vystupni $pi€ce 6 se udrZuje
hladina logické 0. -

Tim je zajiSténo, Ze diody E6 a E7 jsou zavfeny a
Pres oteviené diody E8 a E9 prochéazi signal ka-
nalu & do budife zpoZdovaci linky. Naopak diody
E106 a E107 jsou napé&tim logické 0 otevieny a za-
viené diody E108 a E109 zamezujic! priichodu sig-

TeHnuoMeTpsl (R30), pamomime BO3SMOXHOCTB ILIAB-

HOTO W3MEHEHHS TyBCTBHTEJbHOCTH YCUJIMTES.

B menmb onHO#i 6askl CHMMETPUUHOTO SMHUTTEPHOTO
TIOBTOPUTEJIA BKIIOYEH [OTEHIIMOMETD (R1 umuz R9),
CIyamui KA 6aJaHCUPOBKM CHMMETPUUHOTO BHI-
XOIa BXOJHOTO YCUJIMTENsS II0 MOCTOSHHOMY TOKY.

8.1.2. YcunuTteas

K BxonsoMy ycuawTemio MOAKIIOUEH TpeXKacKaIHBIH
CUMMETPUUHBI ycuiuTenb. llepsbie nBa KacKaza
BBLIIOJHEHb! Ha JWHENHBIX WHTErPaJbHBIX MUKpOCXe-
Mmax (IO 1, 10 2 mam 10 101, 10 102), mepemaTou-
Has XapaKTepUCTWKAa KOTOPHIX yCTaHOBJIeHa C IapaJ-
JIEJIBHOM OTPUIIATENIBHON OOpPaTHOH CBASBIO MEXIY
BHIXONOM ¥ BXOHOOM. 1peTmil KacKal BHITOJHEH IIO
cxeMme cuMMeTpudHOM Kackomuoit cxemsr (E2-E5 uam
E102-E105) ¢ 4acTOTHO-3aBUCUMOI OTPHIIATEIbHOM
OBpaTHO! CBSI3bI0 B LIENH SMHUTTEPOB.

K BBIXOmY HOAKIIOUEH 3JEMEHT DETyJFMPOBKHM CMe-
HOIeHus. 10 BepTMKaiu — mnoreHuuomerp R3 wim
R25. Tlomxmodenue OTHENBHLIX KaHAJIOB K obmeMy
VCUJIUTEALHOMY TPAKTy OCYIIECTBJIAETCS uyepes AUON-
gele BeHTHaW E6-E9 u E106-E109, npuyem B kaHa-
me B umMeercsa eie KHONKa, IpelNHasHAaYeHHAd IJIA
W3MEHEHHUs MOJAAPHOCTHA CUTHAJIA.

Pa6ora mmommbeix BeHTHIEH OTpENIeNIACTCS YIPaBIS-
oueit cxemoit (17).

8.1.3. ynrp&BJIi{IOIIIaH cxeMa

Yunasiasiomas cxeMa COCTOMT U3 ABYX JOTHYECKHUX
uuTerpassupix mukpocxem 10 301 u 10 302, pabora
KOTOPHIX YIPABJISAETCI € IIOMOIIBIO YeThIpex ¢yHK-
UYOHAJBHEIX KHOMOK.

Ilpu Ha)kaTMKM Ha KHOIKY »A« 3aseMigerTca MITUPT
13 muxpocxemsr 10 302 u Ha BeIXOmHOM wTHdTE 8
WMESTCsA | ypOBeHb JIOT. 1, B TO BpeMs, KaK Ha BHI-

xomHoM wTHdTe 6 TOonmEpxKUBaeTCA ypoBeHb JOT. 0.,

B pesyavrarte sroro nuonsl E6 u E7 samepTer u ue-
pe3 orkpeiThle muombl E8 m E9 npoxomur curan
KaHaja A B Bo3OyauTeap JauHMM 3amepxku. Haobo-
por, nuonst E106 u E107 oTKpeITH HaIpskeHHEM
qor. 0 u saxpeiTele muompr E108 u E109 mpemsat-

ficient, and a potentiometer (R36) which enables
continuous display sensitivity selection.

In the circuit of one base of the symmetrical emit-
ter follower is a potentiometer (R1, RS9, .as ap-
propriate) which serves for DC balancing of the
symmetrical output of the input amplifier.

8.1.2. Amplifier

After the input amplifier follows a three-stage
symmetrical amplifier, the first two stages of
which are formed by linear integrated - circuits
(IC1, IC2, or IC 101, IC 102, as appropriate), the
transfer functions of which are modified by paral-
lel inverse feedback from the output to the input.
The third stage is a symmetrical cascode (E2 to
E5, or E102 to E105) with frequency-dependent
inverse feedback in the em}ﬁt'er circuits.

To the output is connected the shift control po-
tentiometer (R3 or R25). The individual channels
are connected to the common amplifying part via
diode gates E6 to E9. (E106 to E109], whilst chan-
nel B has, in addition, a push- -button inserted for
display polarity reversal. The operation of the
diode gates (7) is determined by the control cir-
cuit (17).

8.1.3. Control circuit

Thecontrol circuit consists of two integrated logic
circuits IC 301 and IC 302, the operation of which

‘s controlled by means of four function selector

push-buttons.

When push-button “A“ is depressed, tag 13 of the
circuit IC 302 becomes earthed and the output tag
8 attains the level of log. 1, whereas log. 0 is
maintained on output tag 6. Thus, it, is ensured
that the diodes E6 and E7 are closed and the sig-
nal of channel A to be displayed passes into the
driver (8) of the delay line (9) via the open diodes
E8 and E9. On the other hand, the diodes E106
and E107 are opened by log. 0 and the diodes E108
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nalu kanalu B do budife zpoZdovaci linky. Tak je
zajisténo, Ze pfi sepnuti tlacitka A se na stinitku
zobrazuje pouze signal kandlu A. P¥i sepnuti tla-
¢itka B je funkce obdobnd s tim, Ze se vystupni
logické trovné& na 3pitkdch 6 a 8 vzijemné vymeé-
ni, coZ méa za néasledek uzavieni diodového hradla
v kanalu A a naopak signdl kandalu B prochéazi pfes
oteviené digdy E108 a E109 do budife zpoZdovaci
linky a zobrazuje se na stinitku.

Sepnutim tladitka A+B se odzemni $picka 7 inte-

grovaného obvodu 10302 a tim se zajisti, Ze na.

obou vystupnich $pickdch 6 a 8 je napéti +5 V.
Néasledkem toho jsou diody EB, E7, E106 a E107
zavifeny a pfes oteviené diody ES8,.E9, E108 a E109
prochéazi- do budite zpoZdovaci linky signél obou
kanaltl. PF¥itom je moZno tlacitkem polarity zménit
polaritu signalu kanalu B a volit tak zobrazeni
souttu nebo rozdilu signald obou kanald.

.

Sepnuti tladitka A~B zaji$tuje dvoukandlové zo-
brazeni.

Pfi niZ8ich rychlostech €asové zdkladny v rozsahu
od 1 s/dil do 1 ms/dil se oba kanaly p¥epinaji v ryt-
mu kmitoStu asi 100 kHz. To znamend, Ze kaZdy
z kandlt je stFidavé po dobu 5 us otevien a dalSich
5 us uzavien.

Je to zajiSténo tim, Ze p¥i stlaceni tlacitka A~B je
na uvedenych rozsazich ¢asové zdkladny uzemnéna
vstupni- §picka 12 integrovaného obvodu IO 301 a
spoletny uzel odporu R310 a R313. Za t&chto pod-
minek pracuje obvod I0 301 jako astabilni multi-
vibrator s kmito¢tem asi 200 kHz. Z vystupni Spic-
ky 6 je obdélnikovy pritb&h veden na hodinovy
vstup obvodu 10 302, ktery podéli kmitoCet dvakréat
a na jeho vystupnich Spitkach 6 a 8 je pFepinaci

CTBYIQT IIPOXOMJEHWIO CUTHajla KaHama B B B03by-
IUTeNIh JWHWUM 3alepKKu. B pesyibrarte sToro obec-
TeIMBAETCS TO, YTO IPW Ha)kKaTWM HA KHONKy A Ha
BKpaHe W300pakaeTcsi TOJbKO CHTHAJ KaHata A.
Tlpuy HaxkaTMy Ha KHONKY B IPMHIIUI NeACTBUS
aHaJOTMUYEH C TOU TOJBKO pasHUIleH, UTO JIOTHYec-
KUe ypoBHH Ha wWTudrax 6 U 8§ ABIAIOTCA OOPATHBI-
MU, yeM B NpeIIIecTByolleM CJlydae, B pe3yJbTare
4ero 3amupaercs NUONHBIM BeHTHJIb KaHama A 1,
Hao60poT, CUTHaJ KaHaka B mpoXomuT depes OTKpHI-
Toie auonmel E108, E109 B Bo36ynuTenb JTUHUA 3a-
IepkKu ¥ u306pakaeTcs Ha SKpaHe.

Ilyrem masxatusa Ha KHOmMKy »AT-B« cHumaercs mo-
TeHITWAaJ 3eMJu cOo WwrudTa 7 WHTErpaJbHOU MUKPO-
cxembr 10 302, B pesynabraTe yero Ha oBOMX BEIXOZ-
HBIX 3aKUMax 6 u 8 mMeercs HampsykeHme -5 B.
B pesyabTate storo muoms E6, E7, E106, E107 sa-
KpBITHL U uepe3 OTKphiThie mmomer E8, E9, E108,
E109 nmpoxomutr Ha BxOm BO36ymuTeNsa JUHHHE 3a-
IepKKU OUTHAJ 060MX KaHAJOB.

Ilpu HaxaTtuum Ha KHOmKy »A~B« ofecneuusaercs
IByXKaHaJbHOe n30bpaxkeHue.

Ilpu MeHBIIMX B3HAYEHMAX CKOPOCTH Das3BEPTKU B
nuamasome or 1 c/mememme mo 1 mc/nmenemue (o6a
KaHaja KoMMyTupyioTcs yactoroi mpuba. 100 xI'1r).

JTO 3HAYUT, YTO Ka)KIObI M3 KaHaJOB IIEepUOOUYESCKU -

Ha BpeMs 5 MKC OTKDBHIT, a Ha BpeMs CJIENYIOIIUX
5 MKC 3aKpBIT.

TTocnennee ofecrieunBaeTCA TaK, UTO IIPU Ha’KaTUU
Ha KHOMKYy »A~B« B yKasaHHBIX Tpelelax TeHepa-
TOpa Pa3BEPTKU 3a3€MJIEH BXONHOW 3axuM 12 uH-
terpansuoit muxpocxemsl 10 301 u ofmas Touxa
conporusieruit R310 u R313.

Ilpu srtux ycaosusax cxema 10 301 paboraer B Ka-
yectBe My IpTUBHOpaTOpa Ha yactore mpubir. 200 kI
C BeIxogHOTO mITHdTa 6 IPAMOYTOJIBHBIA CUTHAJ IIO-
naerca Ha ympasismomuit Bxon cxemsr 10 302, xo-
TOpas NENWT YacTOTy Ha 2 M Ha BBIXOLHBIX 3a)KMMaX
TocJenHell MUKpocxeMbl 6 M 8 MMeeTcs KOMMYTH-

and E109 are closed in order to prevent the sig-

nal of channel B from entering the driver of the
delay line. In this manner it is ensured that when
push-button switch “A“ is closed, only the signal
in channel A is displayed on the CRT screen.
When push-button “B“ is depressed, the operation
is similar, the only difference being that the logic
levels on the output tags 6 and 8 become mutual-
ly exchanged, consequently the diode gate in chan-
nel A closes and that in channel B-opens, so that
the signal to be displayed passes through the
diodes E108 and E109 into the driver of the delay
line and thus is displayed on the CRT screen.
When the push-button “A-+B“ is depressed, the
tag 7 of IC 302 becomes separated from earth and
thus the two output tags 6 and 8 obtain a voltage
of +5 V. As a result, the diodes E6, E7, E106 and
E107 are closed and the signals of the two chan-
nels pass through the open diodes E8, E9, E108
and E109 into ‘the driver of the delay line. By
means of the polarity selector push-button, the po-
larity of the signal in channel B can be reversed
in order to select the displa¥y of the sum of or the
difference between the two signals.

When the push-button “A~B“ {s depressed, double-
-channel display is set. At lower time base speeds -
within the range of 1 s/div. to 1 ms/div. the two
channels are chopped in the rhythm ef approxi-
mately 100 kHz frequency. This means that each
of the channels is alternately open for 5 us and
closed for the next 5 us. This mode of operation
is implemented so that when the push-button
“A~B“ is depressed, .within the mentioned time
base range the input tag 12 of the integrated cir-
cuit IC 301 becomes earthed together with the com-
mon point of the resistors R310 and R313. Under
these conditions, the circuit IC 301 operates as a
stable multivibrator at a frequency of about 200 kHz.

The rectangular waveform from tag 6 is ajpphe»cf
to the clock input of the circuit IC 302 wehich
halves the frequency; on its output tags. 6 and 8




pritb&h asi 100 kHz a ovlada diodova hradfa E6 aZ
E9 a E106 aZz E109 v obou kandlech. Zaroveii je
z vystupni 3pitky 8 obvodu 10 301 uveden do ,Z“
zesilovaCe tvarovy priib&h ke zhasnuti stopy na
stinitku v okamZiku p¥epindni kanald.

Na rozsazich ¢asové zakladny 0,5 ms/dil aZ 0,1 ms/
/dil je prepinani kanalt odvozeno od tasové za-
kladny. Signéaly obou kandld se zobrazuji st¥idavé
s kazdym odb&hem casové zédkladny. V tomto pfi-
padé po uzemnéni vstupnich Spicek 1 a 9 pracuje
obvod 10 301 jako bistabilni klopny obvod Fizeny
prib&hem z Casové zdkladny p¥Fivedenym na vstup-
ni Spicka 13.

Pfes obvod 10 302 jsou pak ovladana diodova hrad-
la v obou kandlech a umoZiiuji simultdnni zobra-
zenl obou signdli na stinitku obrazovky."

814. Budi¢ zpoZdovaci linky

a zpoZdovaci linka
Na-spojené vystupy diodov§ch hradel obou kanalt

(7) navazuje budi¢ zpoZdovaci linky. Je to jedno-
stupfiovy symetricky zesilovaci stupeil osazeny

tranzistory E201 a E202. Mezi jejich emitory je za-,

Fazena KkmitoCtové z&avisld zaporna zpé&tna vazba
zajiStujici vyrovnani p¥enosovych ztrat zpoZdova-
ciho vedeni.

Pro pfeklenuti zpoZdéni spoustécich obvoda &asové
zékladny a zajiSténi moZnosti dobrého pozorovani
nabéZnych hran tvarovych prab&ht je do cesty
vertikdlniho zobrazeni zafazena zpoZdovaci linka.

Je provedena jako symetrické zpoZdovaci vedeni
0 impedanci 210 Q. Potenciometr R3 slouZi k do-
staveni pFizplisobeni zakonéovaciho odporu k cha-
rakteristické impedanci zpoZdovaciho vedeni.

pyemsiit curaan mpuba. 100 k[, KOTOpEIA CIIysKHT

OJA yTOpaBJIeHUA IUONHBIMU BeHTUJIsiMu E6-E9 n
E105-E109 B ofoux xamasax. OIHOBPEMEHHO ¢ BbI-
xomHoro wmtudra 8 Mmkpocxemsr 10 301 ma. Bxonm
ycunurens 7 mnomaeTcs cPOpMUPOBAHHBIM CHUTHAJ

© TalIeHUA IIATHA B MOMEHT KOMMYTAallMM Kd4HAJOB.

Ha npenenax paeseprxkm 0,5 mc/merenue — 0,1 mc/
[menenne KoMMyTalMA KaHAJIOB OCYLIECTBIIAETCS CUT-
#"ajoM pasBepTku. CurHaJBL 060MX KaHAJ0B u306pa-
’KAIOTCSA TIONIEPEMEHHO IIPYU OTIEJBHBIX MPSMBIX BXO-
Iax pasBepTKHU. B aToM cuayuae mocie 3aseMJeHHS
BxomHbIX mTHdTOB 1 M 9 cxema 10 301 paBoraer
B Ka4yecTBe TPUITEpa ¢ ABYMS YCTONUUBBLIMHM COCTOS-
HUSAMHU, KOTOPHIM YIpPaBIAETCS CUTHAJOM TeHepaTopa
pasBEpPTKH, MOJaBaeMBEIM Ha Bxomuoy wrudr 13.
CaepoBatenbHo, uepes mMukpocxemy 10 302 ocymre-
CTBJIAETCA yNpaBJEHME NUONHBIMK BEHTUJAAMM B
ofoux KaHajlaX, 4TO HaeT BO3MOXXHOCTb UYEpENOBa-
HUA U300pakeHua o6OMX CUTHAJIOB Ha 9KpaHe Tpyb6-
KH.

814, BosbynurTensr NAUHHU 3aT€PXK-
KM M JUHUSA 3aLEePXKKH

K coenwHeHHBIM BBIXOZaM AMONHLIX BEHTHUJIEH 060MX
xaHanoB (7) mOmKIIOUEH BO36YNWUTENh JUHUHU 3a-
zepxkn. ITO — ONHOKACKANHEIY CHUMMETPUYHBIM
KacCKal yCHJIeHus, cobpaHHBIA Ha TpaHaucropax E201
u E202. Mexay ux sMHTTepaMu yCTAHOBJIEHA Lellb
ofpaTHO# cBA3M, ruiyGuHA KOTOPOH 3aBUCHUT OT dac-
ToTel. O6paTHasi CBI3b TIpenHa3HAYeHa IJA KOMIICH-
CallMy IIOTePh JUHUU 3aIEPIKKM.

s KOMIEHCAUUX 3afEePXKKM KJIIOUEBHIX CXeM IeHe-
paTopa pasBepTKH U AJA 00eCIeueHus BO3MOYKHOCTH

ynobuoro HabmoneHus mepenHuxX PpPOHTOB GOPMUPY-

€MBIX CUTHAJIOB B TPaKT YCHJIMTENA [OPU3OHTAJIHHO-
TO OTKJIOHEHUS BKJIOUEHA JUHUS 3aIEpXKKH.

Ona BrHIONHEHZ B KaueCTBE CHMMETPUYHON JIMHUH
sanepxkku conpotusyienueM 210 Owm. ITorenmmonmerp
R3 cayxuT mis ycTaHOBKM COTJIACOBAHUSA HATPY304-
HOTO COITPOTHBJIEHHS C XaPAKTEPUCTUUECKUM COIIPO-
TUBJICHUEM JHHAN 3aTEPXKKH.

a chopping frequency of about 103 kHz appears
which controls the diode gates E6 to E9 and E106
to E109 in the two channels. At the same time,
the waveform for blanking the trace on the screen
at the instant when the channels are mutually
switched passes into the Z-amplifier from output
tag 8 of IC 301.

Within the time base ranges of 0.5 ms/div.to 0.1 ms/
/div. the channels are chopped by the time base.
The signals of the two channels are displayed
alternately at each time base sweep termination.
In this case, after the earthing of the tags 1 and 9,
the circuit IC 301 operates as a bistable flip-flop
controlled by the voltage of the time base applied
to the input tag 13.

The diode gates in the two channels are controlled
via the circuit IC 302 and enable the simultaneous
display of the two signals on the CRT screen.

-

8.1.4. Driver of the delay; line and
the delay line

After the interconnected outputs of the diode gates
(7) of the two channels follows the driver (8) of
the delay line (9). This driver is a single-stage
symmetrical amplifier employing the transistors
E201 and E202. Between the emitters of these
transistors is applied frequency-dependent inverse
feedback which compensates the transfer losses
of the delay line.

The delay line is inserted in the vertical display
path in order to bridge the delay caused by the
trigger circuits of the time base and to ensure
good observation of the rising edges of non-sinus-
oidal waveforms. ; .

The delay line is symmetrical and its impedance
is 210 Q. Potentiometer R3 serves for fine matching
of the terminating resistor to the ‘characteristic
impedance of the delay line. -




8.15. Koncovy zesilovag

Koncovy zesilova¢ vertikdlniho zobrazeni zesiluje
signél z vystupu zpoZdovaci linky pfed jeho p¥ive-
denim na vertikdlni vychylovaci desky obrazovky.

Je proveden jako symetrickd kaskoda s tranzistory
E1 aZz E4. V emitorech tranzistord E1 a E2 je zafa-
zena kmitottovs zavisl4 z4pornd zp&tnd vazba
upravujici p¥enosovou charakteristiku zesilovace.
Napéjeni emitort je vedeno p¥es tlafitko STREDE-
NI. P¥i jeho stisknuti se zmen3i zesileni koncového
stupné a tim se umoZni snadné dostaveni stopy na
stinitku.

8.1.6. Synchi'onizaéni zesilovad

Synchronizatni zesiloval zajiStuje dostatecne zesi-
leni méFenych signald pro spousStéci a synchrom-
zadéni obvody ¢asové zakladny.

Signdl z kamédlu A je pro ucely synchronizace vy-
veden z emitord tranzistori E2 a E3 a pf¥iveden do
bézi tranzistord E51 a E52. V kolektoru tranzistoru
E51 je zaFazeno dvoudiodové hradlo E53 a Eb54,
jimZ se ovladd prichod signdlu do emitoru tran-
zistoru E251. Jako vystupni stupeii synchronizaéni-
ho zesilovacde slouZi komplementarni emitorovy sle-
doval osazeny tranzistory E253 a E254. Volba syn-
chronizace je provadéna soudasn& s volbou druhu
- vertikalniho zobrazeni. P¥i sepnuti funkénich tla-
¢itek A nebo A~B je dioda E53 zavfena a pfes
otevienou diodu E54 prochézi k synchromizaénim
obvodiim Gasové zakladny signél kandlu A. Zbyva-
" jici dvé diodovd hradla jsou otevienim diod E153,
E224 a zavienim diod E154, E223 uzavfena a signéal
jimi meprochézi. P¥i sepnuti tlafitka B se zavie
dioda E153, otevi‘e E154 a do obvodd synchronizace
Casové zakladny je veden signal kandlu B, odebira-

s e A

815 OKOHeuHHBU yCHUIUTEID

OXOHEUHBI yCHINTENb BEPTHKAIBHOTO OTKJOHEHHUA
yCUIMBAET CUTHAJ, CHUMaeMBbI{ C BEIXOHA JUHUM 3a-
LEPKKHU, II€pel ero moladeil Ha BePTHKAJIBHO-OTKJIO-
HAIONIUE IACTUHBL TPYOKU.

Yeunurenp BHIIONHEH B KauecTBE CHUMMETPUUHOU
KacKaJHOH cxemsl Ha Tpansucropax E1-E4. B memsax
smutTepos TpaHsucropos El1 m E2 umeerca orpu-
LaTeJbHAsl 3aBUCALIAS OT 4acTOTHl o6paTHAasA CBA3b,
yCTaHABAUBAOIIAA IEPENAaTOYHYI0 XaPaKTEPUCTUKY
yerautens. IlutaHne sMUTTEPOB OCYNIECTBJIAETCS Ue-

 pes KHOUKy »ueHTpoBKa«. IIpy HaskaTuu Ha KHONKY

yMeHbIIaeTcs KOIQPUIIMEeHT YCUTEHUS OKOHEUHOTO
KacKaja, B pesyJbTare uero OOecHedMBaeTCs BO3-
MOXHOCTb yEOOHOH yCTaHOBKK IIITHA HA SKpaHe.

816, Ycunurens CHMHXPDOHUBAULUHU

Yceunurens cuHXpoHU3auuy obecriednBaeT NOCTATOU-
HOe YCHJICHWE H3IMEPSIeMBIX CUTHAJIOB NJA 3amycKa
4 CHHXPOHUSAIIMW CXEM IEHEPATOPA PasBEPTHH. Cur-
HaJl KaHala A IJia 1enefl CHHXPOHU3AIJUy CHUMAeT-
cs ¢ smMuTTepos TpaHsuctopoB E2 u E3 u momaercs
Ha 6Gazpl TpanauctopoB E51 u E52. B mens xouiex-

Topa Tpausucropa E51 BKIIOYEH NBYXIMOTHBIN BEH-

muae E53 u E54, ¢ moMoLIbio KOTOPOTO OCYLIECTBJIA-
eTcsi yIpaBJieHUE IIPOXOXKIEHNEM CUTHaJa OT 3MHUT-
Tepa K Tpamamctopy E251. B kauecTse BEIXONHOTO
KaCKaa YCHIMTSNA, CHHXDOHMSAUUE CILyXUT KOM-
nnemeHTaiprm BMUTTEPHEI# MOBTOPHUTENH, COBpaH-
HEIE Ha Tpamauctopax E253 u E254. Beifop cunxpo-
HU3aIMK OCYIISCTBIAETCS ONHOBPEMEHHO ¢ BEIGODOM
BUma u300pakeHus no BepTwKanu. Ilpu mHaxaTtum
Ha paboume xmomxu »A« mam »A~B« mmom E53
3amepT ¥ uepe3 AMONHEIA BeHTHNb ES4 mporexaer
CHTHAJ KaHaja A B CXeMy CHHXDOHM3aIlM{ TeHepa-
topa pasBeprku. OcTaJbHble IBa IMONHBIX BEHTHJIA
3aKPBHITHL B pERyJbTaTe OTKpHITHsA nuomoB E153,
E224 u sanupammsa nuwomo E154, E223, uepes xo-
TOpBIE CUTHAJ He IPOXONUT. IIpy Ha’kaTMM Ha KHOI-
Ky »B« samupaerca muon E153, orkpemaercs E154

- U B CX€MYy CHHXPDOHU3aLUU PasSBEPTKU IIONAETCA CUT-

HaJ KaHajla B, CHUMaeMbIil ¢ 9MUTTEPOB TPAaH3UCTO-

8.15. Final amplifier

The final amplifier (10) of the vertical display
amplifies the signal from the output of the delay
line before it is applied to the vertical deflection
plates of the CRT.

This amplifier is a symmetrical cascode formed by
the transistors E1 to E4. Between the emitters of
the transistors E1 and E2 is employed frequency-
-dependent inverse feedback which modifies the
transfer response of the amplifier. The emitters
are powered via the push-button “BEAMFIND“.
When this push-button is depressed, the gain of
the final stage is reduced in order to facilitate
trace setting on the screen of the CRT.

.8.16. Synchronizing amplifier

The purpose of the synchronizing amplifier is to
provide adequate amplification of the measured
signals for the trigger and synchronizing circuits
of the time base.

For the purpose of synchronization, the signal of
channel A is picked up from the emitters of the
transistors E2 and E3 and is applied to the bases
of the transistors E51 and E52. In the collector
circuit of transistor E51 is a double-diode gate ES53
and E54 which controls the passage of the signal
to the emitter of transistor E251. A complementary
emitter follower employing the transistors E253
and E254 serves as output stage of the synchroniz-
ing amplifier. The mode of synchronization is
selected simultaneocusly with the selection of the
mode of vertical display. When the function select-
or push-button “A“ or “A~B“ is depressed, the
diode E53 is closed and the signal from channel A
passes through ‘the open diode E54 to the syn-
chronizing circuits of the time base. The remain-
ing two diode gates are closed due to the diodes
E153, E224 being open and the diodes E154, E223
being closed, therefore the signal cannot pass

through these two diode gates. When the push-
is depressed, diode E153 closes, diode

-button “B“




ny z emitord tranzistordt E102 a E103 a zesileny
tranzistory E151, E152 a E251.

SouCasné jsou diodovd hradla E53, E54 a E223 a
E224 pro signal uzaviena.

Sepnutim tlacitka A+B je zajis§t€no uzavieni dio-
dovych hradel E53, E54 a E153, E154.

SoucCasné se uzavie dioda E224 a pies otevienou
diodu E223 je pfi tomto druhu zobrazeni veden pro
synchronizaci Casové zdkladny signal odebirany
z emitord tranzistort E201, E202 a zesileny tran-
zistory E221, E222 a E251.

- Potenciometrové trimry R63, R163 a R231 slouZi
k dostaveni nulové vystupni ss trovné jednotlivych
synchronizatnich signal. :

Pro zajistémi moZnosti horizontdlniho rozvinuti sig-
nalu kandlu B pFi zobrazeni X-Y je' tento signal
zesilen tranzistory E152, E252 a veden Kkoaxidlnim
kabelem do koncového horizontalniho zesilovade.

8.2. Horizontalni ¢ast

Horizontalni rozmitaci ,systém osciloskopu BM 556
umoZiiuje ¢asové rozvinuti méfenych pribé&hd, pii-

vedenych na vstup vertikdlntho zesilovade. Systém -

pracuje pouze ve spouSténém provozu, a to v pl-
ném péasmu kmitoftd prenaSenych vertikalnim ze-
silovaCem. N

Horizont4lni ¢4st obsahuje:

a) pr¥epinaC funkci spousténi se zesilovadem syn-
chronizacniho signdlu a oddélovatem TV syn-
chroniza¢niho signdlu

b) obvod pro volbu drovné spouSténi s tvarovatem
a obvodem pro auwtomatické spousténi s indikaci

_ Cinnosti spousténi ~

c) zdroj pilového priibéhu

pos E102 u E103 u ycuieHHEI ¢ MOMOIBIO TpaH-

sucropos E151, E152 u E251.

OnHOBpeMEeHHO 3aKpBITHL INUONHbBE BeHTHAX E53,
EEZ4 u E223, E224 ans curHaua.

Ilpu naxaruu Ha xHomky »ATB« ofecmeuuBaercs
OTKphIBaHUe nuomHeix sentunedr E53, E54 u E153,
E154.

OunuoBpemMenHo 3akpoiBaercs puon E224 u uepes
oTkpeITEId nwon E223 mpu sroM pexume paborH
TIOZAeTCsT CUTHAJ NJs CUHXPOHU3AaIMM TeHepaTopa
Pa3BEepTKH, CHUMAaeMBI# ¢ 3MUTTEPOB TPAH3UCTOPOB
E201, E202, xoropriii ycusen tTpaHsucropamu E221,
E222 u E251. ,

IToncrpoeunsie comporusrenus R63, R163 u R231
CIy’)KaT NJA yCTAHOBKH HYJIEBOTO BEIXOILHOTO YPOBHS
TIO IIOCTOAHHOMY TOKY OTHEJIbHBIX CHIHAJOB CHHXDO-
HU3AIIWH.

HOaa obecriedeHMsi BO3MOMKHOCTM TOPH30HTAJBHON
paBEepPTKM CUTHaJa KaHajJa B npum wn3oBpaxeHun
X-Y mociaemHHI CUTHaJ yCUJIMBAETCS TPAH3UCTOPA-
mu E152, E252 u ¢ moMombpio KOAaKCHAJBLHOTO Ka-
6esii IOmaeTCs B OKOHEUHBIA YCUJIMTENb TOPU30H-
TaJIbHOT'O OTKJIOHEHUA.

8.2. Tpakr ropu3oHTAIBHOrO OTKIOHEHUS

CucreMa pasBEPTKE 10 TOPU3OHTAJNU OCITMJLIOCKOIA

BM 556 naeT BOSMOSKHOCTS OCYILECTBJIATH PA3BEPTKY

M3MEPAEMBIX CHUTHAJIOB, HONBOLUMBIX Ha BXOJ, yCH-

JIUTENST BEPTUKAJBHOTO OTKJIOHeHHA. Cucrema pabo-

TaeT TOJBKO B DEeXMMe 3allycKa, IIpu4eM OHa pabo-

TaeT B IIOJHOM [NHUAama3oHe YacTOT, IepelaBaeMbIX

YCHIMTEEM BEPTHUKAJIBHOTO u300paskeHus.

TpaxT ropuscHTaIbHOTO OTKJIOHEHUSA COINEPKUT:

a) mepeKJouaTelb pekrMa paGOTHL CXEMBI 3aIyCKa
C YCHJIMTeJIEeM CUTHAJa CHUHXPOHUSAUUM M Cela-
paToOpOM TEJNEeBUMOHHOIO CUHXDPOHU3UPYIOUIETO
CUTHajIa

6) cxeMy IJA YCTaHOBKYM yPOBHS 3allyCKa C KacKa-
oM GOpMUPOBAHUA M CXEMOM aBTOMATUYECKOTO
3alyCcKa ¥ MHIUKalued paboTsl 3amycka,

B) HCTOYHHUK NMJI00GP33HOrO CHTHAJA

E154 opens and into thé synchronizing circuits of
the time base is applied the signal from channel
B which is picked up from the emitters of the
transistors E102 and E103 and amplifier by the
transistors E151, E152 and E251. Simultaneously,
the diode gates E53, E54 and E223, E224 are closed
for this signal.

By depressing the push-button “A+B“, closing of
the dicde gates E53, E54 and E153, E154 is ensured.
Simultanesusly, the diode E224 closes and in this
mode of operation the signal for synchronizing the
time base and which is picked up from the emit-
ters of the transistors E201, E202 and amplified by
the transistors E221, E222 and E251 passes 'th‘rough
the -open diode E223.

The trimmer potentiometers ‘RB63, R163 and R231
serve for readjusting the zero DC output levels of
the individual synchronizing signals.

In order to ensure the possibility of horizontal
spread of the signal in channel B in the X-Y display
mode, this signal is amplified by transistors E152,
E252 and then passes to the final horizontal am-
plifier over a coaxial cable. s

8.2. Horizontal section

The horizontal sweep system of the BM 556 oscil-
loscope enables the time spread of the measured
waveforms applied to the input of the vertical
amplifier. This system operates only in the trig-
gered mode within the whole frequency range of
the signals passed on by the vertical amplifier.

The horizortal section contains the fol'lzowing:

a) Selector of the triggering mode with amplifier
of the synchronizing signal and with TV sync
‘pulse separator

b) Circuit for triggering level selection with shaper
and circuit for automatic triggering and with
triggering indicator

c) Sawtooth voltage generator

3




Mo

d) pfepinat pro volbu méfitka ¢asové zakladny
e) ppfedzesilovac horizontdlniho zesilovace

f) koncovy stupeil horizontalniho zesilovate

Funkéni navaznost a usporada

i blokl znézoriiuje
blokové schéma na obr. 4. ’

Blokové schéma horizontdlni ¢asti

I') TepeKiioyaTesNpb NJA BEIOOpa MacuiTaba TeHEpaTo-
pa pasBepTKu BpeMs/neseHue

1) TIpemBapUTEeTbHBIA CHIATENb YCUIUTEIs OTKIO-
HEHUS 110 TOPU30HTAIN :

€) OKOHeUHBIM KacKal yCHJIUTEN OTKJIOHEHMA TIO
TOPU30HTAJIHA.

DyHKUMOHANBHBIE CBSA3H M PACIOJIOKeHHEe GJOKOB

[I0OKa3aHo Ha puc. 4.

Biok-cxeMa TpaKTa yCHJIEHUS II0 TOPUBOHTAJIU:

(Q | dg 13

1 16

Obr. 4
Puc. 4

J E

Popis bloki a spojii na obr. 4

1 — vstup externiho spoustéciho signalu

2 — pfivod interniho spou$téciho signélu z vertikalni-
ho zesilovace

3 — zesilova€ spoustéciho signélu

4 — prepina¢ funkci spouiténi a zplsob vazby spou-
Stéciho signélu

5 — oddélova¢ TV synchronizaénich impulsi

6 — obvod pro volbu drovné spousténi a tvaroval
7 — obvod pro automatické spousténi a indikaci

¢innosti spousténi
8 — svitici dioda pro indikaci spousténi

9 — zdroj. pilového pribghu Casové zéakladny

T4Te

YcnoBHble 0603HaueHnsn Ha puc. 4:

Fig. 4

1 — Bxom BHelHero curHaua 3aIycKa

2 — mnprmava BHYTPEHHEro CHTHaJa 3aIlycKa C BBIXOAA yCHJIHU-
TeJsi BePTUKAJIBHOTO OTKJIOHEHU S

3 — ycuaMTeNb CHIHAJa 3aIlycKa

4 — nepexiouarens pabOTHL TIPH 3amycKe ¥ CHOCO6 CBASH -

CHUTHaJa 3amyckKa

5 — cemapaTop TeNeBUSHOHHBIX CHHXPOHH3UPYIOLINX mmyns-
coB

6 — cxema nas BbIOOpa YpOBHs 3amycka u cxeMa (POpMUpO-
BaHus

7 — cxeMa [ aBTOMAaTHYECKOTO 3allycKa M HH}I,HKaI.IHH pa-
60THI cxeMbl 3allycKa

8 — cBeTANIMMCA NHOL IJs HHIUKALUK pa6o'rm CXeMBl 3a-
mycka

9 — HCTOYHMK IHJI006Pa3HOTO curmana reHepaToOpa pasBepTKU

d) Selector “TIME/DIV.“ of the time base scale
e) Preamplifier of the h'or‘izomalyamplifier

f) Final stage of the horizontal ampl‘i'fi‘er.

The opelrlﬂa'ti»onal sequence and interconnection of
these blocks are given in Fig. 4.

Block diagram of the horizontal section

,

Explanations to Fig. 4:

1 — Input for an external triggering signal

2 — Supply of the internal triggering signal from the
vertical amplifier

3 — Amplifier of the triggering signal

4 — Selector of the triggering mode and coupling
method of the triggering signal

5 — TV sync pulse Separator

6 — Triggering level selector and shaper

7 — Circuit for automatic "triggering and for
indicating operation of the trigger circuits

8 — LED, indicating triggering operation

9 — Time base sawtooth generator




10 — pfepinal pro volbu mé&fitka Zasové zékladny CAS/
/dil a pro nastaveni reZimu &innosti TV odd&lovage
(spousténi od V nebo H impulsii) a nastaveni
funkce X-Y (AY/BX)

11 — vystup povelového impulsu pro dvoukanélovy
provoz

12 — vystup pfFisvétlovaciho impulsu pro ,Z“ zesilovad

~13 — pFivod méFeného signalu od vertikalniho kanalu B

v reZimu X-Y ‘

14 — pfepinaci relé z normalniho provozu do reZimu )

X-Y
15 — predzesilovaé ho‘rizontélnihp zesilovale

16 — koncovy stupeii horizontalniho zesilovade
17 — vystup k horizontalnim vychylovacim deskam
obrazovky

8.2.1. Spoustéci signal odvozeny od méfFeného sig-
nalu . je p¥iveden bud intern& z vertikalniho
zesilovate, nebo externd ze vstupniho konektoru
EXT TRIG. na panelu k pFepina¢i funkci spoudtdni.
Tento p¥epinaC je sestaven z tlacitkové 'soupravy,
umoZiir’z volbu zplisobu vazby spoustéciho signalu.
Jednotiiva tlacitka vykonavaji tyto funkce:

EXT/INT — voli odbér spoustdciho signalu bud
z interniho zdroje v p¥istroji nebo z konektcru
BNC/50 Q na panelu.

ST/SS — zaFazuje do cesty signélu vazebni kapaci-

tu C501 a ve stlateném stavu je kapacita vyta-

* zena, takZe je signdl propoudtén i se stejno-
smérnou sloZzkou.

—/[+ — voli polaritu spousténi, tj. od nab&Zné
hrany nebo od zad& méfeného pribs&hu.

TV — po stlaCeni tohoto tladitka se do cesty spous-
téciho signalu zakazuje odd&lovaé TV synchro-
niza€nich impulst od Gplné TV smési. V oddélo-
vaci jsou synchronizatni impulsy rozd&lené na
V (vertikdlni nebo snimkové) a H (horizontalni
nebo Fadkové) impulsy. Impulsy V a H jsou sa-

" 10 — nepexmouaTens mis Briopa Macmitaba passepTku »Bpe-

Ms[IeNeHHe« UM L7 YCTAHOBKW peXMMa pabOTHL Tere-
BU3MOHHOIO cenapaTopa (samyck mmmyascamu V umau H)
u ycraHOBKa pexuMa paborni X-Y (AY/BX)

11 — BRIXON KOMAHIHOrO UMIYJNbCAa IJA IBYXKaHAJIBHOTO pe-
KUMa paboTh

12 — BBIXOD MMmyJBCAa NONCBETKU IJNA yCUAHTeNs 7,

13 — BHIBOL MBMepsEMOTO CHTHANA OT BEPTHKAILHOTO KaHaia
»B« B pexxnme X-Y .

14 — pene mepexmouedus HOPMANIBHOIO pDeXHMa B peXuM
X-y

15 — mnpenmBapuTeNbHBIl YCHNUTENb yCHIMTENS OTKIOHEHHS g

°  TOpH3OHTAaMH ' '
16 — oxoHeuHmI# KacKal yCHINTENS 1O TOPH3OHTATH
17 — BBIXON K NJACTMHAM TOPM3OHTANLHOIO OTKJIOHEHHS

s:lepror—lHo-lequoifx 'rpy61<n
8.2.1. Curran samycka, IPOMSBONHBIH OT M3Meps-
€MOT0 CHTHAja, HONAeTCA BHYTPEHHUM Iy-
TEM OT YCUJIUTENS BEPTUKAJBHOTO OTKJIOHEHMSA M
BHEUIHNUM IIyTEM OT BXONHOTO pasbemMa »BHEII.
CUHXP.« Ha maHenu /s NeDEKTIOUEHUS PEXXIMa
paboTsl 2amycka. JTOT HepeKTIOUaTeNb COCTOUT U3
KHOIIOK, JAIOMIMX BO3MOXXHOCTb BHIGOpA CBA3U CHUT-
Hana samycka. OTnenbHble KHOUKH HMEOT CIENyio-
jee HasHaUYeHUe:

BHEII./BHYT. — ssifupaer curaax 3amycKa OT

BHYTDEHHEr0 MCTOYHWKA B NpUGOpe WM C THe3na
BNC 50 Om nHa manenu

TNEPEM./TIOCT. — Bx/mo4aer B TPakT eMKOCTb
ceasy C 501 u B HaXaToM COCTOAHUM EMKOCTDH
BBIKJIIOYEHA, B PE3YJIbTATE €TI0 CATHAJ TTPOXOIUT
U C MOCTOSHHOM COCTaBJIAIIICH

—/[+ — ycraHaBauBaer mosspHOCTH 3allyCKa, T.e.
PEeXUM 3amyCcKa OT BOCXOIAUIETO WM HUCXOLS-
11ero $pOHTOB MIMEPSIEMOTO CHUTHAJA

TB — mocie HaxaTus Ha 9Ty KHOIKY B TPAKT CHI-
HaJja 2allyCKa BKJIOYAeTCS CEenapaTop TeJeBH3U-
OHHBIX CUHXPOHMSHUDYIOIIUX MMITYJILCOB OT IOJ-
HOI CMeCH TeJeBU3UMOHHOIO CHTHaja. B cemapa-
TOpE CHHXPOHUSHPYIOIIME MMIIYJIbCHl pacIpejie-
JAIOTCA Ha uMOyabschl V. (xagposere) u H
(crpounsie): UMmyascer V u H camocTosTennHo

e

10 — Selector “TIME/DIV.“ of the ‘time base scale, for
‘setting the mode of operation of the TV separator
(triggering by either the V pulses or the H
pulses) and of the mode X-Y (AY/BX)

11 — Output of the command pulse for double-channel
operation

12 — Output of the bright-up pulse for the Z-amplifier

13 — Supply of the medsured signal from the vertical
channel B in the X-Y mode

14 — Switching relay for changing over from normal
operation to the mode X-Y

15. — Preamplifier of the horizontal amplifier

16 — Final stage of the horizontal amplifier
17 — Output to the horizontal deflection plates of the
CRT

8.2.1. The triggering signal derived from the mea-
sured signal is applied either internally
from the vertical amplifier, or externally from the
input connector “EXT.TRIG.“ on the panel, to the
triggering mode selector. This selector consists of
a push-button set which enables the selection of
the couplinig of the triggering signal. The purposes
of the individual push-buttons are as follows:
EXT./INT. — This push-button serves for selecting
the signal either from the internal supply of
the oscilloscope, or from the BNC (50 Q) con-
nector on the panel
AC/DC — This push-button is for inserting the
coupling, capacitor C501 into the signal path;
. when depressed, the capacitor is disconneoted,
consequently the signal passes together with
its DC component ’
+/— — This push-button serves for selecting the
triggering polarity, i. e. a signal derived from
either the rising edge or the trailing edge of
ithe signal to-be measured :
TV — After depressing this push-button, the se-
parator of the TV sync signals from the com-
posite TV signal is inserted into the path of
the triggering pulse. In this separator, the sync
pulses are split up into the V (vertical or fra-
me) pulses and the H (horizontal or line)
pulses. The V and H pulses are brought out
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mostatnd vedené pfes TTL hradla na spoletny
v§stup. Priichod pouze V nebo H impulsi je za-
ji$tdn tim, Ze se druhé vstupy hradel pfFipoejuji
stfidavé na Groveil s log. 0 nebo.1. P¥epinani
signdlu z V na H se d&je v Fadi¢i CAS/dil, a to
tak, %e jsou do 100 ws/dil propoustény pouze V
impulsy a od 50 us/dil pouze H impulsy. To zna-
mend, Ze od 1 s/dil do 100 us/dil je zobrazovan
ptlsnimek nebo jeho &ast a od 50 ws/dil do
0,1 ps/dil ¥fadek nebo jeho &éast, odpovidajici na-
stavenému vychylovacimu ¢&initeli casové zéa-
kladny. . :

AUT — po stisknuti tohoto tla¢itka b&Zi Casova za-
kladna volm& i bez pfivedeni spoustdciho, sig-
mélu:

Tato tladitka se vzdjemn& nevybavuji a jejich funk-

ce 1ze libovoln& kombinovat.

VF — po zaFazeni tohoto tlagitka je do cesty spous-
téciho signalu zafazena hornofrekvencni pro-
pust C2/R2.

NF — po zaFazeni tohoto tlatitka je do cesty spous-
t&ctho signdlu zafazena dolnofrekvencni pro-
pust C3/R5.

Tato.skupina tlatitek se vzajemné& vybavuje a ne-

doporucuje se vzdjemné& kombinovat jejich funkce

stisknutim t&chto tlatitek souCasnd.

Pf¥imo s tlafitkovou soupravou souvisi a tvo¥i s ni
mont4dZni jednotku zesilova& spoudtéciho signalu
‘El1 aZ E6 a oddg&lovad TV synchronizacniho 'signilu
E10 a2 E19 a IO 1. .
Zesilovaé spoustsciho signélu je tFistupiiovy s kom-
plementédrni dvojici vystupnich tranzistori E5 a E6
" a slouZi k zesileni_signéalli, pfivedenych na jeho
vstup z vertikalniho zesilovaCe. Zesilovaci Cimitel
a §ife pFendSeného kmitotového pasma zajiStuji
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mpoxonaT uyepes Bentuau T1TJI x obureMy BbIXO-
ny. IIpoxosnmenme TONBKO HMIYJbCOB V MK
Tompko mMmyascos H ofecneunsaercsa mopaueit
curaaga jor. 0 miu jor. 1 Ha Bropsle BXOHBI CO-
oTBeTCTByIOmMX BeHTHieH. Ilepexmouenue CHUr-
"ama V u H oeymectsiasercs mepexJiouaTeneM
» BpemMs/nenenue« TakuM -06pasoM, UTO IO CKO-

. poctu passeprku 100 MKc/neneHHMe IPOTYCKaOT-
CA TOJBKO MMILyJbCHI V, a IPU CKOPOCTAX pas-
BepTku, HauwmHas ¢ 50 MKc/IeleHue IIPOXONAT
TONBKO MMIyascst H. DTo o3Hadaer, 4TO B Aua-
[Ia30He CKOpOCTell pasBepTKu 1 cf/mesnenme mo
100 Mxc/menemve m306pa’kaeTcsa IOJE U €0
YacTh ¥ IpH CKOpOCTH passeprku oT 50 Mkc/me-
aenue no 0,1 Mxc/menenue nsofpaxkaeTcsa cTpOKa
MY ee 9acTh, COOTBETCTBYIOLIAS YCTaHOBJEHHOM
CKOPOCTY pasBepTKU T'eHepaTopa.

ABT. — mocie Ha>kaTUs Ha 3Ty KHOIKY TE€HEpATOp

pasBepTEK pafoTaeT B DPEeXUMe aBTOKOJIeGaHui

¥ paboTaeT M NMPU’ OTCYTCTBUHM CHTHAJA 3aIlyCKa.
DTH KHOIKKM B3aUMHO He OJOKHDYIOTCA M MX TOJO-
eHUe MOXKHO KOMOUHOBATE -TIOGHIM 06pasoM.

BU — mocie Ha)aTUA HA Ty KHONKY B TPAKT CHT-
HaJla 3aIyCKa BKJIKUYaercs GUIBTp BEpXHUX dac-
tor C2/R2.

HY — mnocue HakaTus Ha 9Ty KHOIKY B TPaKT CHUI-
HaJa 3aIlyCKa BKJIOUAETCA QUIBTD HIDKHUX dac-
ot C3/R5.

Knomku, ofpasyoliye yKa3aHHYO TPYILLYy B3aUMHO

6IOKMpOBAHBI ¥ He PEKOMEHILyeTCs B3aMMHO KoMOH-
HYpPOBAaTh KX NCHCTBUE IyTeM ONHOBPEMEHHOTO Ha-
XKaTUA BOJBLIETO KOJIMYECTBA KHOIIOK.

IIpAMO C KHOIOYHUKOM CBSI3aH YCHJMTENIb CUIHAJA
sanycka E1-E6 u cemapaTop CHHXPOHMSWDYIOIIETO
curraga E10-E19 u 10 1, xotopsie 06pasyioT BMecTe
C KHOMOUWHWKOM ONMH MOHTAa)KHBIH y3eJ.
YceuauTens CUTHAJA 3allycKa — 5TO TPEXKACKAIHBIM
YCHUJIUTENb C KOMILIEMEHTAPHOM TIapoil BBIXONHBIX
rpansucropoB E5 m E6 u cayxur mas ycuuaeHUMs
CHTHAJIOB, TIOABOJMMELIX Ha €ro BXOJ C BBHIXOIA YCHU-

JATeNIs BEPTUKAJBHOTO OTKIOHeHWs. Koopduimmenrt

yCuJIeHNA ¥ LIMPHUHA IepeNaBaeMOM* MOJOCH YacToT

.. separately to a common ou‘t-put\ via TTL -gates.
‘The passing of only the V-pulses or only the
H pulses is ensured by connecting the second
inputs of the gates alternately to either log.0
or log. 1. Changing over from the V pulses to
the H pulses and vice versa .is carried out by
the “TIME/DIV.“ selector: up to 100 us/div. only
the V. pulses are passed; from 50 ws/div. on-
wards only the H pulses are passed. This means
that from 1 s/div. to 100 ws/div. the frame or
a part of it is displayed, whereas from 50 us/
/div. to 0.1 ws/div. the line or a part of it is
displayed on the screen, depending on the
selected deflection coefficient of the time base.

)

AUT. — When this push-button is depressed, the
titne base runs freely without any triggering
signal being applied. '

These push-buttons are not mutually locking, the-

refore their functions can be combined, as requir-

ed.

HF — When this' push-button is depressed, the

. high-pass filter C2, R2 is_inserted into the path
of the triggering signal.

LF — When this push-button is depreSsed, the
low-pass filter C3, R5 is inserted into the path
of the triggering signal.

These push-buttons are mutually interlocked to-

release all the unused ones when any of them is .

depressed. Mutual combination of these push-but-

tons is not feasible.

The triggering signal amplifier E1 to E6 and the

separator of the TV sync signal E10 to E19 and

IC1 are combined with the push-button set to

form together with it a separate mounting unit.

The amplifier of the triggering signal has three

stages and a complementary pair of transistors E5,

E6;, it serves for amplifying the signals brought

“to its input from the vertical amplifier; its gain

and the widthi of its frequency band ensure cor-
rect operation of the trigger circuits within the




vyhovujici €innost " spoust&cich obvodt v plném

rozsahu kmitoCtli, pFfendSenych vertikalnim zesilo-

vatem. Pro dobrou stabilitu zesilovade p¥i nejriz-

néjSich provoznich podminkach je zavedena z&-

pornéa zp&tna vazba do stupn& E3 p¥es odpor R15.
: ]

Oddélovat TV synchronizatniho signidlu obsahuje

emitorovy sledovaé E10, zesilova¢ E13, spinad E15,
zesilova¢ E19 a pFepinatelné TTL souctové hradlo
10 1.

Pozitivni TV signédlovd smés je pFivedena na C20
a emitorovy sledovaC E10, jehoZ vystup je stejno-
smérné spojen se vstupem zesilovade E13. Pfes tyto
dva stupné je z vystupu E13 na vstup E10 vedena
zaporpd zpétna vazba: pfes diodu E11 a R33, ktera
pisobi pomoci diody E11 na vstupu E10 jako obno-
vitel stejnosm&rné slozky a souCasné stabilizuje

pracovni body obou stwpﬁﬁ Obnoveni stejnosmér- -

né sloZky a stabilizgce jsou pro spravnou &innost
oddélovate TV synehronizacnich signalt krajné di-
lezité. Maji vliv na to, aby se pfi rliznych drovnich
TV smési a riizném obsahu obrazového signélu ne-
ménila stejnosmérnd hladina odpovidajici trovni
Cerné, a to zejména na kolektoru E13, ktery je dale
pfimo spojen se vstupem spinaciho stupng E15.

Uroveti spinani E15 se nastavi pdmoci R36 tak, aby
prochézela pravé stfedem pasma rozkmitu TV syn-
chronizatnich impulsid. Spina¢ pak bude reagovat

pouze na amplitudové zmény synchronizacnich im- ~
"pulsi a nebude reagovat na sloZky obsahu obra-
. zového signélu tak, Ze na jeho vystupu jsou k dis-

pozici Cisté prib&hy TV synchroniza&nich impulsii.
R35 s C21 a R40 s €22 tvofi integracni ¢leny, je-
jichZ souCin tasovych konstant potlatuje v signalu

.

ofecrieunBaloT yIOBIETBOPUTENbHYIO paboTy cxeM 3a-

TyCKa B IIOJHOM [HAIas3OHe YacTOT, IEPefaBaeMEBIX
YCUJHTENeM BEPTUKAJBHOTO OTKJIOHEHUA. [IJIs BEI-
COKOM * yeTOHUMBOCTY YCHJMTENA IIPH CAMBIX pas-
JUYHEIX yCJOBUAX OSKCILIyaTalli# —TIPeIyCMOTpeHa
oTpulaTeNbHas obpaTHas CBASE IO KacKaLy E3 de-
pes comporusienue R15.

Cemapatop TeNIeBUSHOHHOTO CHHXPOHU3VPYIOUIETO
KaHajla CONEPXUT SMHUTTEPHEIN moBTOpuTeasr EI10,
yemaurens E13, kimouesyio cxemy E15, ycuamrers
E19 u mnepexmodaemsrii  BeHTHIb caokeHus 10 1
muna TTJL.

IToJIOKUTENbHbIE UMILYJIbCH TeJeBU3MOHHOIO CHIHA-
aa mopatorca Ha C20 u 9MHUTTEpHBIA IOBTOPHUTENbL
E10, BeIxonm KOTOPOTO CBsi3aH IO HOCTOSHHOMY TOKY
co BxonoMm ycuauteas E13. Uepes stu nmBa xackama
¢ Borxoga E13 ko Bxomy E10 Brmouena nens orTpu-
LJaTeIBHOM OOPAaTHONM CBA3M, COCTOALIAA M3 IUONA
E11 u R33, xoropas 6aaromaps nuoxy E11l ma sxo-
me E10 Bemer cefs B KauecTBe BOCCTAHOBMTENA IIO-
CTOAHHOU COCTABJIAIONISH U ONHOBPEMEHHO CTaOWJIM-
3upyer pesxuMbl paboTel obouxX Kackamos. Boccra-
HOBJIEHHE TIOCTOSIHHOH COCTaBJIAIOIIEH u cTabumaaa-
UUsl ABJAIOTCA BEChMa BAXXHBIMU [JIs IPAaBUJILHOM
paboThi cemapaTopa TeJeBHSHOHHBIX CHHXDOHHSUDY-
IOIIUX CHUTHAJIOB JNJA TOTO, YTOGHI IpU pas3/IAUHBIX
YPOBHAX CMeCH TENeBH3UOHHOTO CUTHAJNA C DPAdiIdy-
HEIM YpOBHEM BUJIEOCUTHAJa He MEHSICI YpPOBEHb
MOCTOSHHOTO HAIPSKEHUs, COOTBETCTBYIOIIUN ypOB-
HIO YEPHOTO, TVIaBHEIM 06pasoM, Ha KoJektope E13,
KOTODHIY JaJiee IPAMO COSNHHEH CO BXOLOM KJiode-
Boro Kackaga E15. ¥Yposens cpabatesanus E15
ycTaHaBJIMBAaeTcs ¢ momombio R36 Tak, 4TO6HI.OH
HAaXOAWJCA KaK pa3 B ILIeHTpe IUalasoHa pasMaxa

TEJEBUZUOHHBIX CUHXPOHU3UPYIOUIUX KMIYJIbCOB. B

5TOM cCJydae Kiiod OymeT pearupoBaTh TOJBKO Ha
AMILUIATYHEE H3MEHeHM CHHXPOHU3UPYIONIUX HM-
nyascoB u He OymeT pearupoBaTh Ha COCTaBJISIO-
Ij7e BULEOCHTHANA, TAK KaK HA €ro BEIXOJE UMEIOTCS
TOJIBKO UHCTHIE TEJICBH3UOHHbIE CUHXPOHU3UPYIONIUE
ummyabckl. R35 u C21 u R40 un C22 ofpasywor
MHTETPaJIbHbIe IeHNOYKH, IOCTOSHHAS BPEMEHH KO-
TOPHIX PaCCUMTaHa C LIEIbI0 TIONABJIECHUSA B CHUTHAJE

~ whole frequency range' of the vertical amplifier.

In order to maintain good stability under the most
varied operational conditions, inverse feedback is
applied to the stage E3 via the resistor R15.

‘The TV sync signal separator consists of an emitter

follower E10, amplifier E13, switch E15, amplifier
E19 and a switchable TTL OR gate IC 1.

The positive TV composite signal is applied to the
emitter fcllower E10 and to C20; the output of -
this stage is DC-coupled to the input of the am-
plifier E13. Inverse feedback is applied from the
output of E13 over these two stages to the input
of E10 via the diode E1l and the resistor R33,
which by using the diode E11 at the input. of E10
acts as a DC restorer and simultaneously stabilizes
the working points of the two stages. DC restorat-
ion and stabilization are most important for the
correct -operation of the TV sync separator, in
order to ensure that, due to various levels of the
composite TV signal and various contents of the
picture signal, no change takes place in the DC
level (which corresponds to the black level],
especially on the collector of E13 which ‘is con-
nected directly to the input of the switching stage
E15. The switching level of E15 is set with R36
so that it passes exactly through the centre of the
swing band of the TV sync pulses. The switch
responds only to the changes in the amplitude of
the sync pulses and does not react to the compo-
nents of the picture signal contents; consequently,
pure TV sync signals are available on its output.
R35 with C21 and R40 with C22 form integrating
elements, the sum of the time constants of which
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obsaZené H impulsy, takZe je zesilovat E19 buzen
pouze V impulsem.

Vystup oddglovade je osazen soustavou TTL hradel,
na jejichZ vystupu se objevi voliteln& V nebo H
impulsy. Volba je provddéna zménou stejnosmeér-
nych drovni z L na H a opacné pfes odpory R45
a R46. Pfepinaci Grovné jsou spinané radiem &a-
sové zdkladny CAS/dil tak, aby v rozsazich zéklad-
ny 1 s/dil aZ 100 ws/dil byly na vystupu oddé&lovade
V impulsy a v rozsahu zakladny 50 ws/dil aZ% 0,1 us/
/dil H impulsy. :

CONEPKAIIMUXCST CUHXPOHUIUPYIOUIUX CTPOUHEIX MM-
IyJIbCOB U, CJELOBATENbHO, yeuanteab E14 Boabysx-
LAETCS TONBKO KaJLpPOBBIM CHUHXPOHUBUDYOUAM HM-
Iy JIBCOM.

Ha BpIxome cemapaTopa mMeeTcs CHCTeMa BEHTHIIEH
TTJI, ma BEIXOE KOTOPHIX HOABJAIOTCA Tpebyemsie
KaJpoBble MJIM CTPOYHBIE MMITYJIbCHL. lleperoueHue
OCYLEeCTBJISIETCA B pesyJbTaTe H3MEHEHHUS ypOBHE
nocTosiHHOTO HampsxeHus ‘L u H u, maobopor, mo-
IaBaeMOTO 4epes comporusiaenus R45 u R46. ¥Ypos-
HU IIEPEKTIOYEHUA BKIIOYAIOTCA € MOMOIIBIO TIepe-
KJIOYaTes s TeHepaTopa pasBepTKu »Bpemsa/nememme«
TakuM 06pasoM, uTOGE B [Uala3OHE CKOPOCTH
passepTku 1 c/nenenne — 100 Mxc/meserue Ha BH-
XOfie CelapaTopa KMEeNTHM MeCTO KaIpOBBIE HMITYJIBCHE
V u B nuamasone cxopocteil passeptku 50 Mkc/nese-

une — 0,1 Mxc/nenenue GBLIM CTPOUHBIE MMITYIIb-
_ cur H. :
8.2.2. Ukolem obvodu pro volbu drovné s tvaro- 8.2.2. HazuavenueM cxeMbl Bm6opa YPOBHS C Kac-

vadem a obvodem pro automatické spou$té-
ni s indikaci ¢innosti spousténi je p¥edevSim zho-
tovit z obecného priib&hu spoustéciho sigmalu tak,
jak je ziskan z vertikdlniho zesilovafe nebo exter-
niho zdroje, jednotny prib&h s jednotnou amplitu-
dou a tvarem. Vysledny pribé&h, ktery je jednotny
pfi vSech kmitoCtech uvedenych v technickych da-
tech, musi spolehlivé spoustét cCasovou zékladnu.
Obvod sam je sestaven-z dil¢ich obvodi, jejichZ
popis a blokové schéma néasleduji na obr. 5.

t

KagoM QOpMUPOBAHMSI K CXEMOU aBTOMATH-
9eCKOrOo 3allyCKa ¢ WHAMKanueil pa6oTsl 3amycka
ABJAETCH, IPEXIE BCETO, CO3TAHUE CHTHAJa 3amycKa
Ha 0ase obIIero cUNHala, CHEMAEMOTO C YCHUJIHTENIS
BEPTUKAJIBHOTO OTKJIOHEHUS HJIM BHEIIHErO MCTOY-
HUKa. BroipaGaTeiBaeMBIA curHaM uMmeeT yHEUGUINM-
POBaHHYI0O aMILIUTYny u dopMy. Pesyuasrupyrotmuit
CHTHAJI, KOTOPBIA ABJAETCA yHUQHUIIMPOBAHHBIM IIPU
BCEX YaCTOTaX, YKa8aHHEIX B TEXHUUYECKUX YCJIOBUAX,
LOJDKEH HANEXHO 3alyCKaTh IeHEPATOpP pa3BEpPTKH.
CofcTBeHHO CXeMa COCTOMT U3 OTHENBHBIX IleleH,
OIIMCaHME KOTOPHIX U OJIOK-CXeMa JaloTCH HIDKE —
puc. 5. e

1— 2 3’ 6 8 9 10
i {/ Obr. 5
Puc. 5
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suppresses the H pulse content of the signal so
that the amplifier E19 is driven by the V pulses
only.

The output of the separator is provided with a set
of TTL gates, on the outputs of which appear only
either the V pulses or the H pulses, depending on
the selection carried out by changing the DC levels
from low to high and vice versa via the resistors
R45 and R46. The levels are switched by means
of time base selector “TIME/DIV.“, as follows:
Within the ranges of 1 s/div. to 100 us/div. of the
time base selector “TIME/DIV.“, the V pulses are
at the output of the separator and within the range
50 ws/div. to 0.1 ws/div., the H pulses are present.

8.2.2. The purpose of"the circuit for level select-
ion with shaper and of the automatic trig-
ger circuit with triggering indicator is primarily
to produce a unified waveform of stable amplitude
and shape from the generally shaped triggering
signal supplied by the vertical amplifier or brought
in from the outside from a suitable external sup-
ply. The resulting unified waveform must trigger
the time base reliably at all the frequencies and
the other parameters of the input signals as listed
in the section “Technical Data“. The circuitry con-
cerned is assembled from partial circuits, the block
diagram of which is in Fig. 5.




— od ptepinade funkci spoustdni
vstupni sledovag
— soumé&rny zesilovad pro volbu trovné spousténi
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pfepinal polarity spoust&ni
— potenciometr UROVEN pro volbu drovng spousténi

U1
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— tvarovaci a zesilovaci stupeii

— vystup do zdroje pilového pritb&hu
zesilovad ‘

— multivibrator

— prahovy spina&

HOWOKRNN®
I

1
1
Casové zakladny

12— svitici dioda — indikace &innosti spoust&cich -
obvodl :

Vstupni sledovac je osazen polem Fizenym tranzis-
torem E1 a emitorovym sledovatem E3. Jeho tko-
lem je zvét3it vstupni odpor celého obvodu tak,
aby co nejméné& zat&Zoval k nému-pFipojené zdroje
spoustéciho signalu.

Soumérny zesilova¢ je osazen tranzistory E4, E9
a doplnén diodovym hradlem E5 a7 E8. Tento obvod
slouzi k volb& drovn& na pozorovaném jevu, pFi
které ma ¢asova zdkladna spustit. PoZadované tdro-
veli spousténi se nastavuje potenciometrem URO-
VEN. Diodové .hradlo E5 a? E8 pFipojuje tvarovad
E12 a E13 stfidavé k vystupu E4 nebo E9, takZe se
méni vidi vstupu faze spoustdciho napéti o 180°.

PonévadZ tvarovat vyZaduje pro spravnou funkci

na jeho vstupu zapornou zmeénu napéti &i zvétSeni
proudu, znamend to ve vysledku, Ze bude po zmé-
né polarity tvarovad reagovat bud na nab&Znou
hranu nebo zad spousté&ciho priib&hu.

Tvarovaci a zesilovaci stupeii je osazen tunelovou
diodou E12 a tranzistorem E13. Vstup tvarovace
E12 je pfipojen pies diodové hradlo k jednomu
z vystupli soumérného zesilovate E4 a E9. Ukolem
tvarovace je zhotovit ze spoust&ciho signalu s obec-
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— vystup Fidiciho napé&ti pro automatické spoust&ni ‘

— OT HepeKTIouaTeNs peREMa 3amycka
— BXOIHOMW IOBTOPUTEND :
CUMMETPUYHBIM YCHJUTENs NJA BEIGOpA ypOBHS 3amycka

— IepeKJIouaTe]b NOJAPHOCTH 3amycKa )
— TOTEHIUOMeTP »YPOBEHBC A BHIGOpAa YDPOBHA BalycKa

— Kackal QOpMUPOBaHUA U YCUJIEHUS

— BBIXOL B WCTOYHMK IIHMJIO0GPASHOTO CHTHAJA

yCUIUTEND

— MyasTUBHGpaTOp

— TOpPOTOBOHM KJIOUEBOM KacKall

'— BBIXOI YNPAaBJIAIONIET0 HANPAXKEHHS LJIA aBTOMATHYUEC-
KOTO 3alyCKa TeHepaTopa pas3BepTKU

12 — ceeramuiics nmon — WHOUKADUS paboThl cxeM 3amycka

—owVwoNo
|

1
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Bxonmoit mosroputens cobpan Ha Tpamsucrope El,
YHOPaBIAGMBIM MOJIEM, M OSMUTTEPHOM IOBTODHUTEJE
E3. [lexrsio IOBTOPHUTENST ABJAACTCA YBEINUCHHE BXOI-
HOTO COIDOTHBJIEHUS BCEH CXEMHI TaK, UTOGHl OHa

MUHUMaJABHO HArpy’KaJia INOIOKJIIOUEHHBIE K HeH HucC-

TOYHWKM CHUIHAJa 3allycKa.
Cummerpuunsiit ycuautens cobpan Ha TPaH3UCTOpe
E4, E9 u nomonsen nmomseiM BentuieM E5-ES8. Dra
CXeMa CJIYKUT IJIs BEI6Opa ypoBHA Ha HabuonaeMoMm
CHTHAJE, TIPU KOTOPOM AOJIKeH cpafoTaTs reHepatop
pasBepTku. TpebyeMbrii ypoBeHb 3amycka ycTaHas-
JIMBAETCA I[OTEHIIMOMETPOM »Y poBeHb«. JIMomHEbId
BenTHab E5-E8 momxmouaer xackanm dopmuposanms
E12, E13 monepemento  Brixony E4 nim x BBIXOLY
E9, B pesysnbraTe wero memsiercs $pasa HampsKeHHS
samycka Ha 180° oTHOCHTENBHO BXOMHOTO CHUTHANA.
Beuny toro, uro cxema QopmuposaHuMA mis cmoeit
NPABUJIBHOM DPabOTHl HY)XIAETCS B OTPUIATEIHHOM
U3MEHEHNHU HAIIDS)KEHHUS HA CBOEM BXONE MJIM B yBe-
JIMYEHUU TOKA, TO 3TO O3HAUAET, UTO IIOCJE M3MEHe-
HUA TOJAPHOCTH cxeMa QopmupoBanus Gymer pea-
TAPOBATE Ha BOCXOAAIIMHM WJIM HA HUCXONANIUHL
$pOHTHI cUTHAJIA 3aITyCKa.

Kackan ¢opMuposanus m ycumeHus cobpaH Ha TyH-
HeasHoM auone E12 u rpamsucrope E13. Bxon cxe-
Mel popmuposanus E12 coenumen uepes muommerit
BEHTHUJIb C ONHUM U3 BBIXOIOB CHUMMETPUYHOTO YO JIA-
tens E4 u E9. Hasmauenmem cxemer $opmuposanus
ABJIACTCH CO3TAHUE CUTHAIA YHUPUIIMPOBAHHON $Op-
MEI C TOCTOSAHHOM aMINIMTYHOW HAa OCHOBAHUU CHT-

.

1.— From the triggering mode selector

2 — Input follower

3 — Symmetrical amplifier for triggering level
selection .

4 — Triggering polarity change-over switch

5 — Potentiometer “LEVEL“ for triggering level
selection .

6 — Shaping and amplifying stage

7 — Output into the sawtooth waveform generator

8 — Amplifier .

9 — Multivibrator

10 — Threshold switch

11 — Output of the control voltage for automatic time

base triggering
12 — Light-emitting diode — indicates operation of the
trigger circuits

The input follower employes field effect transistor
El and emitter follower E3. Its purpose is to
increase the input impedance of the whole circuit
in order to load the triggering signal supplies con-
nected to it as little as possible.

The symmetrical amplifier employs the transistors
E4, E9 and is completed by a diode gate E5 to ES.
This circuit serves for selecting that level of the
phenomenon to be observed at which the time base
has to start. The required triggering level can be
selected with the potentiometer “LEVEL“. The dio-
de gate E5 to E8 connects the shaper E12, E13
alternately to the output of E4 or E9 so that the
phase of the triggering voltage alters by 180° in
relation to the input. As for correct operation the
shaper requires a negative voltage change or cur-
rent increase on its input, after polarity change
the shaper will react either to the rising edge or
to the trailing edge of the triggering waveform.

The shaping and amplifying stage employs a tun-
nel doide E12 with transistor E13. The input of
the shaper E12 is connected to one of the outputs
of the symmetrical amplifier E4 and E9 via the

diode gate. The purpose of the shaper is to produ-

ce a unified waveform of stable amplitude from
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" nym tvarem pripsh jednotného tvaru se stdlou

“amplitudou. K tomu slouZi tunelova dioda, jejiZ

.

lektoru E21,je zemni potenciél,

pracovni bod se nachazi v klidu v poloze s nizkym
napétim. Vznikne-li vlivem spou$téciho signdlu na
vystupu soumérného zesilovace a diodového hradla
proudovd zmé&na p¥imé&¥ené velikosti, pFeklopi tu-
nelova dioda do stavu s vySSim napétim. Vlivem
parametrd tunelové duody maé vysledny klopny pra-
b&h diody stélou strmost nab&Zné hrany a stadlou

-amplitudu.

Navazujici zesilova¢ E13 zpracovava pouze nab&i-
nou hranu a Cast klopného prib&hu tunelové diody
v délce, kterd odpovida derivacni konstanté tvofe-
né C8 a impedanci emitorového obvodu E13. V ko-
lektorovém obvod& E13 je zesileny prib&h znovu
tvarovdn pomoci L3 a odtud veden jako spouStéci
impuls na vstup zdroje pily, tj. na R61 a C51. Na
zesilovat E13 navazuje dalSi zesiloval spousStéciho
impulsu E14, jehoZ vystupni priib&h budi monosta-
bilni multivibrator E17 a E18. Dobu klopeni uréuje
C¢asova konstanta C10 a R34. Nasledujici vstup pra-
hového spinace E21 je s kolektorem E17 spojen
pres diodu E19. V klidovém stavu, kdy E17 nevede,
je dioda E19 oteviena a E21 bez proudu. Na ko-
indika¢ni dioda
nesviti a tranzistor E22 nevede. Reagujeé-li tvarovac
na spoustéci priib&h, pfeklopi od né&ho odvozeny
a zesileny impuls multivibrdtor E17 a E18 tak, Ze

. tranzistorem E17 zacne téci proud a napétl na jeho

kolektoru poklesne.

\

Tim se dioda E19 zavie, spinaci tranzistor E21 se
otevie a indikatni dioda se rozsviti. Soucasné se
také otevie tranzistor E22, jehoZ kolektorové na-
péti bude nyni blizké zemnimu potencialu.

HaJla 3amycka obmei gopmbi. Hias sTod meru cuay-
JKUT TYHHEJBHBIH JHON, PEXHUM paboTEL KOTOPOTO
HaXOIUTCSA B COCTOAHUM TOKOS TOJBKO NPY HAaJIAIUH
HU3KOTO HATIPSKEHUS. Ecau B pesyspraTe CUTHANa
3aIlyCKa Ha BBIXONE CUMMETPUYHOTO YCUJIMTENS ¥
LUONHOTO BEHTHUJA HMEET MECTO H3MeHeHWe TOKa
COOTBETCTBYIOIIE BEIMYUHEI, TO TYHHEJBHBIA LUOL,

- MepexXonuT B COCTOAHHE BBICIICTO HAIIPAXKCHUA. baa-

rojgaps TapaMeTpaM TyHHEJIBHOTO JUOIA DPe3yJIbTH-
PYIOIMI CHTHAJI AUOJA MMeeT MOCTOSHHYIO KPYTH3-
Hy OepenHero poHTa M IOCTOAHHYIO aMILIUTYIY.

IMocnenyomuit ycunurens E13 o6pabareBaer Tonbk0
IepefHUE GPOHT U 4acTh CUTHAJA TYHHEJIBHOTO NHOoIa
AJIUTENbHOCTBIO, KOTOpaA COOTBETCTBYET IOCTOSHHOU
BpeMeHU IuPPepeHIUPYIOUIEH LellouKy, o6pa3oBaH-
Ho# eMKocThio C8 ¥ COTpOTHBIEHUEM LIENIH IMUTTE-
pa E13. B genu smurrepa E13 ycumaemnsiit curxan

cHoBa opmupyercs ¢ momombsio L13 um  masee

TIOCTyIaeT B KayecTBE HUMIIyJbca 2allyCKa Ha BXOI
WCTOYHNKA MHUJI000PAsHOTO CHrHaja, T. €. Ha R61
u C51. K ycunuremo E13 mnopkmoouen ciueny-
IOIMWH yCUJUTEIb UMIyJbca  3amycka E14, BwI-
XONHOM CHTHaJ KOTOPOTO CIYKMT HIJs BOabyxIe-
HUA MyJbTUBUOpATOpa € OOHMM YCTOMYHUBHIM COCTO-
saueM E17 u E18. Bpemsa onpoxupabiBaHUS oOmpene-
asercs nocrosaHod BpemeHm C10 u R34. Cuenyio-
i BXOJ NOPOTOBOM KiodeBoil cxemer E21 coemn-
HeH ¢ ‘KoJnekTopoM E17 uepes mumom E19. B cocros-
HUu NoKosA, korma E17 ne mposomur, mumoxm E19
ornepr u E21 obecrouen. Ha xosmexrope E21 umeer-
CSl TIOTEHIWAJ 3eMJIM, NUON WHIUKAIMA He TOPUT
u TtpaHsucrop E22 e mposomur. Eciu cxema ¢op-
MUPOBaHUA pearHpyeT Ha CHIHAJ 3allycKa, TO CHUI-
Hall, BEIPA6OTAHHBIM HAa OCHOBAHWY CHHXDOHU3UDY-
IOIJeTO MIMILyJbCa, ONPOKMABIBAeT MyJAbTHBHGpaTOp
E17 u E18, B pesyabraTe uero uepes TpPaH3HCTOD
E17 HauuHaeT IpOTEKATH TOK M HAIpPSDKEHUE Ha €ro
KOJIIEKTOpe yMeHblIaeTcsa. B pesyisrate sTOTO AMOL,
E19 samupaercs, xioueBod TpaHsuctop E21 ormu-
paercs ¥ IWON MHIMKaluy 3axuraercsa. OnHospe-
MEHHO OTHHpaeTca TpaH3ucTtop E22, HanpsxeHue
KOJIJIEKTOpa KOTOPOTO B HAHHEIA MOMEHT GJIM3KO IIO-
TEHIMALY 3eMJIH. ‘

the generally shaped triggering signal. This pur-
pose is served by the tunnel diode, the working
point of which in the quiescent state is in the
low-voltage rarige. When a current change of ap-*
propriate magnitude takes place on the output of
the symmetrical amplifier and of the diode gate
due to the triggering signal, then the tunnel diode
reverses into the state of higher voltage. Owing to
the properties of the tunnel diode, the resulting
flip-flop waveform has a constant rising edge slope
and constant amplitude. The connected amplifier
E13 processes only the rising edge and a part of
the flip-flop waveform of the tunnel diode at a
}ength which corresponds to the differentiation
constant formed by C8 and the impedance of the
emitter circuit of E13. The amplified waveform is
shaped anew in the collector .circuit of this tran-
‘sistor (E13) with the aid of L3; then it passes as
triggering pulse to the input of the sawtooth ge-
nerator, i. e. to R61 and C51. The amplifier E13 is
followed by another amplifier (E14) of the trig-
gering pulse, the output waveform of which drives
the monostable multivibrator E17, E18. The revers-
ing rate is determined by the time constant of C10 -
and R34. The input of the threshold switch E21

“which follows is connected to the collector of E17

via the diode E19. In the quiescent state, when E17
is not conductive, the diode E19 is open and E21
is without current. The earth potential is on the
collector of E21; the LED indicator is dark and
the transistor E22 is not conductive. When the
shaper reacts to the triggbring waveform, the am-
plified pulse derived from it reverses the multi-
vibrator E17, E18; consequently, a current starts
flowing through transistor E17 and the wvoltage on
its collector drops. The diode E19 closes, the switch- .
ing transistor E21 opens and the LED lights up.
Simultaneously, also the transistor E22 opens and
its collector voltage becomes close to the earth
potential. » N




Tranzistor E22 dod4va Fidici nap&ti pro automatic-
ky provoz Gasové zakladny, které je do zdroje pi-
lového napéti vedeno pres tlaitka AUT.

8.2.3. Zdroj pilového napéti je sestaven z tranzis-
tordt E50, E52, E55, E56, E58, E59, E71 —

diod E51, E53, E54, E57, E60, E61, E70, E72, E73 —

integrovanych obvodd 101, I0 2 a relé RLI1.

Funkci a soudinnost jednotlivfch obvodi zdroje
pilového napéti znazoriiuje nésledujici blokové
schéma:

Tpansucrop E22 ofecneuusaer yipasisiollee Ha-
TIpSKEHHe IJIS aBTOMaTHYecKod paboTsl TeHepaTopa

Pa3BEPTKU 1 3TO HANPAXKEHHNE TIEPENAE€TCA OT MNCTOo4-

HUKa TWJI006pasHOrO HAIIPSYKeHMA jepes KHonKy'

»ABT.«.

8.2.3. UcrouHuK mMI00GPasSHOTO HATIPSIKEHHA CO-

6pan Ha Tpamsucropax E50, E52, E55, E56,
E58, E59, E71 — mwomax E51, E53, E54, E57, EG0,
E61, E70, E72, E73 — uHTerpaJbHBIX MAKPOCXEMaX

10 1, IO 2 u pene RL 1.

Ilpunnun neitcTBUs ¥ B3aMMHAasA CBA3b OTASIBHBIX
CX€M MCTOYHMKA nunooﬁpaaﬁom HaNPKCHUA TaHbL
Ha HYDKeCJIeNyIoulei GJIOR-cxeme

4 5 12

16

Transistor E22 suppliés control voltage for the
automatic operation of the time base; this voltage
is applied to the sawtooth voltage generator via
the push-button “AUT.“.

8.2.3. The sawtooth voltage source is compiled
from the transistors E50, E52, E55, E56, E58,
E59, E71, the diodes E51, E53, E54, E57, E60, E61,
E70, E72, E73, the 1n~tegrated circuits IC 1, IC 2 and
the relay RL 1.
The operation of the individual circuits which form
the sawtooth generator can be \followed on' the
block diagram in Fig. 6.
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— vstup spoustéciho impulsu od tvarovate

— spinaci zesilovag

— bistabilni klopny obvod

.vystup pfepinaciho impulsu pro dvoukanalovy
provoz

— pfisvétlovaci impuls’

— zesilova& klopného prib&hu

vazebni dioda

integrator — vlastni zdroj pilového napé&ti

N v B W
I

15 14 13 .obr. 6
Puc. 6
Fig. 6

— BXOI HMIyJbCa 3alycKa OT CXeMbl POPMUPOBAHUA

— ympaBjisfieMblH yCUJIUTENDb

— TpUITEp ¢ IBYyMs YCTOHUMBHIMH COCTOSHUIMH

BHIXOZL MMIyJbCA KOMMyTaluu LI nBnyaHanmmno pe-
sKuMa paboTh!

— HMIyJbC TONCBETKH

— YCHJIHTeNb YIPABJAIIIErO MMILyJIbCa

— IMOI CBA3H

— UHTETpaTop — COGCTBeHHO MCTOYHHK MHJIO00PAsHOTO Ha-
TIPAXEHUS
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— Input of the triggering pulse from the shaper

— Switching amplifier

— Bistable flip-flop circuit

— Output of the sw1tchmg pulse for double-channel
operation

— Bright-up pulse

— Amplifier of the flip-flop waveform

— Coupling diode

— Integrator, sawtooth voltage source proper

oo ot BwN =




9 — proudovd vazba k horizontdlnimu koncovému
stupni

10 — prepinaci relé pro provoz normélni nebo X-Y

11 — vystup k horizontdlnimu zesilovadi

12 — ptivod signalu od vertikdlniho zesilovade pro X-Y
provoz )

13 — potenciometr pro nastaveni amplitudy pilového
pribéhu

14 — sledovag a zesilovat

15 — monostabilni klopny obvod zadrZe

16 — pomocny obvod blokovani a pFisvétleni pFi
provozu X-Y

Spinaci zesiloval je osazen tranzistorem E50 a dio-
dou E51. Tranzistor E50 zesiluje spou$téci impulsy
z tvarovaCe tak, Ze na jeho vystupu se objevi za-
porné impulsy se zdkladni hladinou +5 V, jejichZ
vrcholovd hodnota dosahuje bezpedné tdrovné zem-
niho potencidlu. Tomn napomaha dioda E51 v emi-
toroveé vétvi zesilovate, kterd kompenzuje napéto-
vy spad na drdze baze — emitor a pFipadné& rusi-
vou zbytkovou tdroveii zplisobenou saturadnim na-
pétim tranzistoru.

Zesileny &pouétéci impuls je dale veden na vstup
bistabilniho klopného obvodu IO 1, ktery je sesta-
ven z TT logickych hradel se Schottkyho desatu-
raCnimi diodami. Klopny obvod ¥idi p¥es diodu E52
¢innost vlastniho zdroje pilového napéti. Dodava
dale pfepinaci impuls pro dvoukanélovy provoz
vertikdlniho zesilovace a pFisv&tlovaci impuls.

Integrator pracuje se soub&Znym nabijenim a zdro-
jem nabijeciho napéti je Zenerova dioda E61. Po-
lem Fizeny tranzistor E55 a tranzistor E59 jsou do
série zapojené sledovace s velkym vykonovym zis-
kem a vstupnim odporem. Casové konstanty jsou
sloZené z kondenzatorit C9 aZ C17 a odportt R15
az R24. -

Princip €innosti vysvétluje zjednodu$ené schéma
na obrazku 7.
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O — CBASH DO TOKY C OKOHEYHHIM KaCKaLoM TOPU30HTAIBHOTO
OTKJIOHEHU I

10 — pene xoMmyTauum mns pexxuma HopMambEOro MM X-Y

1l — BHIXON K yCHIUTENI0 TOPUBOHTATBHOTO OTKJIOHEHHS

12 — pomaua curmaza OT yCUJUTENS BEpPTHKAIBLHOTO OTKJIOHE-
HUA 0 pexxuma X-Y

13 — roTeHnHOMETp HJAA YCTAHOBKM AMILUIMTYIB ITHI00Gpas-
HOTO CHTHaja

14— mnosropurens u ycunurens

15 — tpurrep cxeME! 3aIepKKM C ONHMM yCTOMYMBEIM COCTO-
AHUEM

16 — sBcmomoratensHas cxema 6JOKHMDOBKM H IIOICBETKH B pe-
xume X-Y ’

Kumouepolt ycumurens cofpan ma tpamsucrope E50
u nuome E51. Tpansucrop E50 ycunusaer ummryn-
Chl 3allyCKa, CHUMaeMble C KacKaza (POpMUDOBAHUS,
B pe3yJbTaTe YEeTO HA €T0 BBIXOIE IIOIBJIAIOTCA OTPH-
UaTeJpHble HMIIYJBLCEL C OCHOBHBIM ypoBHeM -5 B,
TIUKOBOE 3HaueHHe KOTOPHIX HANEXXHO IOCTHUTaeT
YPOBHA moTeHUuatda  3eMau. llocienmeMmy crocob-
crByer awon E51 B memu smurrepa mosTOpuHTENs,
KOTOPBI KOMIIEHCHDPYeT IajeHue HAUDPSKEHHA Ha
y4dacTke 6a3a-sMHUTTep, a TAKXe BO3MOMKHBIM OCTa-
TOYHBI YPOBEHH IIOMeEX, BBI3BAHHBIY HATIPAKEHMeM
HACHINIEHUS TPAH3UCTOPOB, ’

Ycunennel# HMIyabC 3amycKa Oalee HOJAeTcs Ha
BXOJ TPUTTEpA C IBYMS YCTOMUMUBLIMU COCTOSHUSIMIU
I0 1, cocrosmero wus gormuecxkux memTHien TTJI
¢ nuonamu Mlorrku. Tpurrep ynpasaser uepes muon
E52 pa6oToit coBcTBEHHO HCTOYHHKA MUJI00GPABHOTO
Hanpsoxenus. OH, KpoMe TOro, BhIpabaTeIBaeT HM-
TMyJIbC KOMMYTAUUU MJIS IBYXKaHAJbHOTO PEXUMA
paboTEl yCHIHTENs BEPTHKAIBHOTO OTKIOHEHUS 1
IJISl TIOOCBETKU pacTpa.

Murerparop paboraer mo mpuHIuUNy napaiiersHOR
3apAAKH, NPUYeM KUCTOUHWKOM HATIPSDKEHUS 3apAj-
Ku ABygercs crabuautpon E61. Tpansuctop, ympas-
JasieMbrt mosem E55, u Tpansucrop E59 — s10 ‘mo-
CJICIOBATENbHO BKIIOYCHHbIE [IOBTOPUTENY € GOIBIIAM
KOBQPUIIUEHTOM YOMJIEHUS 110 MOIIHOCTH C GOJIBLIAM
BXONHBIM CONpOTUBIeHUeM. IlocTosHHEIE BpeMeHu
obecreynBaoTCsa 1IeMOYKAMH, COCTOAIMMU K3 KOH-
zencatopos C9-C17 u pesucropos R15-R24.
IIpunnun pa6oTe! MOACHAETCA HA YIPOI[EHHOH 610K~
-cxeMe — puc. 7.

9 — Current coupling with the horizontal final stage

10 — Switching relay for normal or X-Y operation

11 — Output to the horizontal amplifier

12 — Connection of the signal from the vertical
amplifier for the X-Y mode of operation

13 — Potentiometer for controlling the amplitude of the
sawtocth voltage

14 — Follower and amplifier

15 — Monostable flip-flop of the rejector

16 — Auxiliary circuit for blocking and bright-up in
the X-Y operation mode

The switching amplifier employs the transistor E50
and diode ES51. Transistor E50 amplifies the trig-
gering pulses of the shaper so that negative pulses
of the basic level of +5 V are on its output; the
peak value of these pulses safely reaches the earth

" potential. This is supported by diode E51 in the

emitter branch of the amplifier, which compensates
the voltage drop on the track base-emitter and the
interfering level remnant (if any) which is created
by the saturation voltage of the transistor.

The amplified triggering pulse passes to the input
of the bistable flip-flop IC1 which is compiled
from TTL gates of Schottky desaturation diodes.
This flip-flop controls the operation of the saw-
tooth voltage source proper via the diode E52; it
also delivers the switching pulse for double-chan-
nel operation of the vertical amplifier, and the
bright-up pulse.

The integrator operates with simultaneous charg-
ing, the supply of charging voltage being Zener
diode E61. The field effect transistor E55 and the
transistor E59 are series-connected followers of
high power gain and input impedance. The time
constants are ensured by capacitors C9 to C17 and
resistors R15 to R24. L

The operation of this circuit is evident from Fig. 7.
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Zdrojem stdlého nap#ti je Zenerova dioda E61 a
k ni pfipojenou soustavou R15 aZ R24 protéka na-
bijeci proud kondenzatord C9 az C17. V Kklidu je
katoda diody E54 na zemnim potencidlu a pfibliZzn&
stejnd urovenl se také dostavi na emitoru E59.
Kladny obdélnikovy prib&h uzavira diodu E54 a
uvoliiuje tim C¢innost integratoru. Vysledny wpilovy
pribéh je linearizovan tim, Ze zdroj nabijecitho na-
péti (E61) se posouva soub&zné s pilovym pribé-
" hem tak, Ze nabijeci proud kondenzatord je ve
vSech bodech pilového prib&hu konstantni.

Z vystupu integratoru je pilovy pribéh veden pies
proudovy vazebni odpor k pFepinacimu relé a ho-
rizontdlnimu zesilovaci. ,

V emitorové vétvi vystupniho sledovace E59 se na-
chazi odporovy déli¢ s potenciometrem R74, k je-
hoZ odbocCce je pFipojen vstup emitorového sledo-
vafe a dale pFes diodu spinaci tranzistor E56. Po-
souvanim odbocky na R74 je moZné volit napéto-

'
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VlcTOuHMKOM TOCTOAHHOTO HAUDSIKEHUS SABJISETCA
crabumutpor E61 u gepes memouxky R15-R24 mpo-
TeKaeT 3apAIHBIN TOK KoHxencatopos C9-C17. B co-
CTOAHMM IOKOS KaTon nuoma E54 maxomwures Ha mo-
TeHIHajle 3eMJIY U TPUGIMSUTEILHO TAKOH e ypo-
BeHb uMeeTcsa u Ha sMmurrepe E59. ITonoxurensuorit
TIpAMOYTOJBHEINA ,CUTHaJ 3amupaer nuoxn E54, B pe-
3yJbTaTe 9ero IPUBONUT B NelCTBUE WHTETPATOP.
PezynprTupyommit muaoo6pasHblil CUTHAJd HOLBED-
raercAd JWHEAPU3AIIWH, NJA 4Er0 UCTOYHUK 3apsl-
voro Hampsokerus (E61) cmemaercs smecte ¢ nu-
J006pasHBIM CHTHAJIOM, B pe3yJbTaTe 4ero TOK 3a-
PALKM KOHIEHCATODOB BO BCEX TOUKAX MHJIO06DPA3HO-
IO CHTHAJIa SIBJISETCS [IOCTOSHHBIM.

C BBIXOZAa MHTerpaTopa NuUIOOGPasHBIM CUTHAJ IO-
Jaerca depe3 CONPOTUBJEHHE CBSI3M K pelie Ilepe-
KIIOYEHUS U yCHUJIUTENO [OPU30HTAJIBHOTO  OTKJIOHE-
HUAL.

B menu smuTTepa BHIXOZHOTO TOBTOpHTeNs ES59
HAXOOUTCA IEJUTENb CONPOTUBJIEHMH C TIOTEHIINO-
MeTpoM R74, k BHIBOLY KOTODOrO MOIKJIOUEH BXOJ
SMUTTEPHOTO [IOBTOPUTENS U Aajiee uepe3 KJIIOUeBOi
tpansucrop E56. ITyrem nmepementenus msuxkxa R74

The constant voltage supply is fbrmed by Zener
diode E61. The charging current _of the capacitors
C9 to C17 flows through the set of resistors R15
to R24 which is connected to this diode. In the
quiescent state, the cathode of diode E54 is at
earth potential and approximately the same level
is set also on the emitter of E59. A positive rect-

“angular waveform closes the diode E54 and thus

releases the operation of the integrator. The result-
ing sawtooth voltage is linearized, as the supply
of the charging voltage (E61) slides simultaneously
with the sawtooth waveform so that the charging
current of the capacitors is constant at all points
of the sawtooth.

From the output of the integrator, the sawtooth
waveform passes to the switching relay and to the
horizontal amplifier via a current-coupling resis-
tor. '

In the emitter branch of the output follower E59
is a resistive divider R74, to the tap of which are
connected the input of the emitter follower and
also the switching transistor E56 via a diode. By

“
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vou hladinu, pf¥i které bude E56 spinat. Sepnutim
tranzistoru E56 je pFekldpén monostabilni klopny
obvod 102, ktery vraci 101 do klidového stavu.
Po dobu uréenou CGasovou konstantou monostabil-
niho obvodu v3ak -setrva 10 1 nucené v klidu a ne-
miiZe byt spoustén znovu spoustécim impulsem. Po
dosaZeni pfedurtené hladiny je pilovy pribé&h vra-
cen do .vychozi arovng, kde setrvd tak dlouho,
. dokud neskon¢i klopny pritb&h 10 2, ¢imZ se uvolni
I0 1. Takto vznikd jistda prodleva mezi pilov§mi
pritbéhy, potFebna k obnoveni klidovych pomérd
v integratoru. Dobu klopeni 10 2 lze nastavit po-
tenciometrem VF, ktery slouZi p¥i pozorovéani vy-
sokofrekvenénich. prib&hlt ke zlepSeni synchro-
nismu.

Spinacim napé&tim relé je ¥izen tranzistor E71, kte-
ry p¥es pomocné prvky E70 a E73 v provozu X-Y
upravuje hladinu jasu obrazovky a navic blokuje
ginnost zdroje pily. P¥epinaci relé je Fizeno pfes
prepina¢ CAS/dil a spind v poloze X-Y.

8.2.4. Prepinad CAS/dil je 23-ti polohovy Fadi¢ se

tty¥mi pFepinacimi deskami. Dvé desky pfe-
pinaji fasové konstanty integrdtoru ve zdroji pilo-
vého napéti, jedna deska pfepind Casovaci kon-
denzator monostabilniho klopného obvodu I02 a
¢tvrtd deska prepind povelové napéti pro zménu
funkce z normalniho na provoz X-Y, oba druhy
dvoukanéalového provozu a oba druhy TV synchro-
nizace.

8.2.5. Horizontdlni zesilova¢ a koncovy stupeii
i jsou osazené tranzistory E100 aZ E103 a E3
az E6, E104, E105 a E1, E2. s
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MOXHO yCTAHABIWBATH YPOBEHb HATIPSXEHUH, .IIpU
xotopoM cpabatemBaer E56. IlyTeM BxmoueHusa TpaH-
sucropa E56 omupokumipiBgeTcs TpPHUITEp C OTHEM
yeroiumsbiM cocTosgHzmeM 1O 2, KOTOpHI BO3BpaIiaeT
10 1 B cocrosmue moxos. B TedeHue BpeMeHM, oIlpe-
IIEJIEHHOTO IIOCTOSIHHOM BpeMEHU TPHUTITEpa C ONHUM
ycToluuBEIM cocTostHreM Mukpocxema 10 1 Haxo-
IATCS B COCTOSHUWY IIOKOSA ¥ HE MOKET CHOBa B3ailyc-
KaTLCHA - MMIYJbCOM 3amycKa. llocile IOCTM KEHHS
IpenBajuTeNbHO YCTAHOBJIEHHOTO YPOBHA  IIHJIO-
06pasHblil CUTHAJ BO3BPAIACTCA B MCXOLHOE COCTOA-
HYWe X B HEM HAXONMTCA IO TeX TOp, TMOKa He OKOH-

upTcs BTOpoii curHan ompokupsBaHua 10 2, B pe-.

sysnbTaTe uero ocsoboxmaerca 1O 1. Ilomywemmeri
WHTEPBaJ MEXILy NIHUJI000PasSHEIMU CHUTHAJaMH He-
06X00MM IJIsI BOCCTAHOBICHMA DEXKMMA ITOKOS WH-

Terpatopa. Bpems oupokupssanus 10 2 Moxer 6BITE

ycTaHoBJeHO noTeHnuoMerpoM BU, KoTOpeIE CIy>KHT
IJIA yJAy4IIEeHWs CHHXPOHWSMa Npu HabmloneHuu
BBEICOKOUACTOTHBIX CUTHAJIOB.

YupasiasioliuM HaIps)KeHUeM pele Bo3fyxmaercs

Tpausucrop E71, KoTOpbIi -uepes BCIOMOTATEJBHBIE

snementsl E70 u E73 B pexxume X-Y ycranaBimBaer
VPOBEHD APKOCTH TPYOKM M, KpoMe TOTO, BJOKEpyeT
paboTy WCTOUHWKa NHJI00GPAa3HOro cHTHaua. Pexe
KOMMYyTallUW YIPAaBIAETCI uepe3 IepeKIiodaTeNb
»Bpemsa/nenernre« u cpabateiBaer B nouoxenun X-Y.

' 8.2.4. Tlepexmouarenrs »Bpems/mereHue« — 3T0O

TepexIoUaTeNb Ha 23 HOJI0KEeHUA C YEeTHIPb-
MA SpyCaMu. -
JBe miaThl IepeKIIOYAloT ITOCTOAHHEIE BPEMEHM HH-
TErpaTopa B HCTOUHUKE I[PSIMOYTOJBHOTO HAaTIpSXKe-
HUs, ONHA ILIaTa [IEPEKIoYaeT KOHAEHCATOpP BpeMe-
HU TPUITEpa ¢ ONHUM YCTOMUYMBEIM COCTOSHHEM CXe-

met IO 2 u yeTBepTas miaTa HmEpeKTIOYAaET KOMaHI-.

HOE HaIIPsIKeHWe NJIsI IepeXOfa OT HOPMAaJbHOTO pe-
uMa K pexxuMmy X-Y, oba BUZa IBYXKaHAJBLHOTO
pekuMa paboTel B 0fa BUIAa CUHXDOHM3AIIMU TeJe-
BUZUOHHBIM CUTHAJOM.

8.2.5. Ycunureib OTKJIOHEHHA IIO TOPHU3OHTAIHM K
OKOHEUHBIM KaCKal COOpaHBl Ha TPAaH3UCTO-
pax E100-E103 u E3-E6, E104, E105 u E1, E2.

7

shifting the tap on R74, the voltage level at which
the transistor E56 has to switch can be selected.
When this transistor closes, the monostable flip-flop
IC 2 reversés and returns IC 1 into the gniescent

- state. During the period of time determined by the

time constant of the monostable circuit, IC 1 re-
mains forcibly in the quiescent state and cannot
be started again by a triggering pulse. When the
predetermined level has been reached, the saw-
tooth waveform is returned to the initial level,
where it remains until the flip-flop waveform of
IC 2 terminates, 'thus releasing IC 1. In this man-
ner, a centain delay is created between the saw-
tooth waveforms which is necessary for re-estab-
lishing the quiescent state in the integrator. The
duration of ithe reversal of IC 2 can be set by
means of the potentiometer “HF“ which serves for
improving synchronism when HF phenomena are
being observed.

The transistor E71, which adapts the brightness
level of the CRT in X-Y operation via the auxiliary
elements E70 and E73, and also blocks the operat-
ion of the sawtooth generator, is controlled by the
relay switching voltage. The switching relay is con-
trolled by means of the selector “TIME/DIV.“ and
operates in the position “X-Y“.

8.2.4. The selector “TIME/DIV.“ is" a 23-position

rotary switch with four switching tiers, two
of which serve for setting ithe time constant of
the integrator in the sawtooth voltage generator,
one switches the timing capacitor of the mono-
stable flip-flop circuit IC 2 and the fourth tier
switches the command voltage for changing over

"the operation mode from thé normal one to the

X-Y mode, or to the double-channel modes, or to
the two TV 'synchronizing modes.

8.2.5. The horizontal amplifier and the final stage
employ the transistors E100 to E103 and E3

to E6, E104, E105, and E1, E2. The amplifier is




Zesilovad je symetricky, stejnosmé&rné vézany a
s negativni zp&tnou vazbou v emitorove vétvi tran-
zistortt E102 a E103, ktera slouZi k nastaveni zéa-
kladniho zesileni (R122) a tim i k cejchovani mé-
¥itka casové zakladny. P¥i zafazené lup& 10X se
zapojenim R120 zvét3i zesileni tak, Ze se i efektiv-
- ni me&Fitko Casové zakladny na stinitku 10X zrych-
1i (pFiklad: z 1 ms/dil na 0,1 ms/dil).

Koncovy stupeii E5 a E6 mé induktivné i kapaciiné
vyrovnanou p¥enosovou charakteristiku.

P#i vyhled4avani polohy stopy je stisknuto tlaCitko
STREDENI,” které prepind kolektorové napéti
z +120 V na asi +70 V, &imZ se pFiméFené zmensi
rozkmit a gesileni tranzistort tak, Ze je i pfi tplné
vytotenych potenciometrech posuvl stopa na sti-
nitku. Posuvy je pak moZné stopu opé&: nastavit
na stfed stinitka. ~

Kolektory koncového stupné& jsou dale pfimo spo-
jené s horizontalnimi vyyc‘hylovamml deskami obra-
zovky.

Zdroj kalibratniho napé&ti je osazen tranzis-
tory E3, E4, dvojici MOS-FET tranzistort E1
a diodou E2. El je zapojen jako multivibrator
s opakovacim kmitottem asi 1 kHz, jehoZ hodnota
je dostavitelnd R3. Vystupni pribéh multivibratoru
je déale prlveden na spinaci stupeii E3 a E4. Dioda
E2 chrani pfechod baze — emitor E3 pfed napé-
tovym ptetiZenim. Srovndvaci hladina a tim i vr-
cholovad hodnota kalibra¢niho napéti je nastavena
potenciometrem R12. Kolektorovy proud E3 proté-
ka odporovym dé&liCem R14 aZ R17, kde vhodnym

8.2.6.

YCnnnTeJIb ABNAETCA CUMMETPHUYHEIM CO CBA3BIO II0
IIOCTOAHHOMY TOKY M OTDHUIJATENBHOH OGpaTHOM CBsi-
3bi0 B Ljemu sMUTTepos Tpamsucropos E102 u E103,
KOTOpas CJHY)XUT HJIf YCTAHOBKU OCHOBHOTO K02ddu-
nuenra ycunenus (R122) wu, ciemoBaTenpHO, CIy-
KUT IJIA KaTuOpoBKy mKauasl passepTku. IIpu Brimo-
uennoit ayme 100X B pesyasrare BRoueHus R120
YBEIUUMBAETCE KOIGPUIIMEHT yCUIEHHS, B DPE3YJb-
TaTe uero sPPEKTUBHEIA MaciuiTab JIMHMKM Pa3BEPTKU
Ha-skpaHe yBenawumsaercs- B 10 pas (umpumep: npu
1 mc/menenue momyuaercs 0,1 mc/mesenue).

Oxoneunnrii kackan E5 u E6 uMeer mepemaTouHyio

XapaKTepUCTUKY C KOPPeKIIMel C IIOMOIIBI0 HHIYK-
TUBHOCTH ¥ €MKOCTH.

HpH OTBICKAHUM IIOJIOKEHUSA IIATHA Ha)KaTa KHOIIKA -

»1JeHTpoBKa«, KOTOpasd YCTaHABJIUBAET HANIPSIKECHUE
kosrexropa —+70 B Bmecro mpexuux --120 B, B pe-
3yJIbTaT€ YEr0 COOTBETCIBYIOMIMM 00pa3oM yMeHb-
maeTcsi pasMax CHUrHajda U KO3PPUIMEHT yCuIeHH
TPAaH3UCTOPOB, B pesyJbTaTe: 4ero M TIPM KpawHUX
TIOJIOKEHUSAX PydeK IepeMeIleHMsa TIOTEHIIUOMETPOB
ocymJIOTpaMMa HaXONMTCSA B Ipefenax 9KpaHa. B
3TOM CJIydae MOMHO C IIOMOIIBIO PY4eK CMEIeHMs
TI0O TOPU3OHTAIN ¥ BEPTUKAJIU YCTAHOBUTH OCLIMAJLIO-
rpaMMy TO LEHTPY SKpaHa.

Ko/IeKTopsl OKOHEWHOTO KacKaja Jajiee HeIocpel-
CTBEHHO COEIWHEHBI ¢ TOPU30HTAJBHO OTKJIOHSIIOU[M-
MU IJIACTMHAMY 3J€KTPOHHO-IY4eBOH TPYOKH.

8.2.6. Vcrounuxk HampsDKeHHs Kaarubposku cobpan

Ha Tpamsucropax E3, E4, na mape TpaHsuc-

topos MOS-FET E1 u nuone E2.

Duement E1 BKIOUeH B KadecTBe MYJbTUBUOpPaTOpa
¢ gacToTO HmOBTOpeHus curHana mpubia. 1 x['m, mpu-
YeM BeJMYMHA YaCTOTH YCTAHABIMBAETCA C IOMO-
mpio R3. Beixommo#l curHajs MyJbTHBHOpaTopa Ha-
Jee TomaeTca Ha Kiodesoi kackan E3 u E4. uon
E2 samwmmaer mepexoxn 6asa-smurTep E3 or mepe-
Ipy3Ku HampsKeHueM. Y POBEHb CDaBHEHUSI H, Ce-
IOBaTEIBHO, TIMKOBOE 3HAYEHUE HANPKeHUA Kamub-
POBKE ycTaHaBIuBaerca morexnuomerpom R12. Tok
KOJLJIGKTOPA E3 mporekaer uepes IeauTeNb COMpO-
tusrenuit R14-R17, Toe myTeM MOAXONALIETO HEJIE-

symmetrical, DC-coupled and uses inverse feedback
in the emitter branch of the transistors E102 and
E103 which serves for adjusting the basic gain
(R122) and thus also for calibrating the time scale
of the time base. When the time magnification
“10X"“ is employed, the amplification is increased
by means of R120, so that also the speed of the
actual scale of the time base on the CRT screen
increases ten times (e. g. from 1 ms/div. to 0.1 ms/
/div.).

The final stage E5 and E6 has an inductance- and
capacitance-balanced transfer characteristic.

When the “BEAMFIND® push-button is depressed
for finding the trace on the CRT screen, the col-
lector voltage is lowered from -+120 V to +70 V;
as a result, the sweep is reduced and the gain of
the transistors is lessened so that even when the
potentiometers are set to their extreme positions,
the trace appears on the screen. Then, the shift
controls can be used to set th«e trace into the
centre of the screen.

N

The collectors of the- final stage are connected
directly to the horizontal deflection plates of the
cathode-ray tube.

8.2.6. The calibrating voltage supply employs two
transistors E3, E4, a pair of MOS-FET tran-
sistors E1 and a diode E2. The multivibrator, which
uses E1, has a repetition frequency of approxim-
ately 1 kHz which can be adjusted with R3. The
output waveform of the multivibrator is appked
to the switching stage E3, E4. The diode E2 pro-
tects the base-emitter transition of E3 against volt-
age overloads. The comparison level and thus also
the peak value of the calibrating voltage is adjust-
ed with potentiometer R12. The collector current
of E3 flows through the resistive divider R14 to

.R17, where the partial calibrating voltages are

——
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dslenim vznikaji potfebné dil¢i hodnoty kalibrac-
niho nap#ti. Proud protéka také smytkou pro prou-
dovou sondu a ma hodnotu 4 mA.

8.3. Napajeci zdroje

V primarnim obvodu sitového transformatoru je
zaFazen tlacitkovy vypinag, sitova pojistka, volic¢
napéti a sitovy filtr. Drzak pojistky a sitovy volit
jsou umistény na zadnim panelu. Pevn& p¥ipojend
sitova §iifira je v transportnim stavu piistroje na-
vinuta kolem noZek umisténych na zadnim panelu
pfFistroje.

Jadro transformétoru tvoPi 2 ks vinutych ortoper-
movych jader. Vyvody kotoufovych vinuti jsou vy-
vedeny na dvou deskach provedenych technikou
plodnych spojl a upevnénych na kostrach civek.
Na téchto deskach jsou téZ umistény usmériiovaci
prvky zdrojl a Cést filtracnich elektrolytll. Usmér-
néna napéti jsou svazenkou propojena na filtrac¢ni
elektrolyty a desku stabilizatoru. Vykonové regu-
laéni tranzistdry jsou umistény na chladicich Zeb-
rech na zadnim panelu p¥istroje.

Rada stabilizovanych nap&ti —12 V, +5 V, +12'V
a +80 V pouZita v pFistroji je vytvofena jako za-
visly systém zdrojii. Zékladni zdroj +12 V je osa-
zen monolitickym integrovanym stabilizdtorem MAA
7812 (105), jenZ m4 ve smycce zapojen operacni
zesilovad ‘MAA 741 (10 2). Toto zapojeni umoZiuje
vyuZiti vysoké stability integrovaného stabilizdtoru
s moZnosti dostaveni vystupniho napéti, jez slouZi
zaroveii jako referentni napéti pro ostatni stabili-
zatory. TFi zavislé zdroje jsou obvyklé koncepce.
Jako diferentniho zesilovate odchylky je zde po-
uzito integrovaného operacniho zesilovate MAA
741, na jehoZ vstupy jsou z presnych délich pfi-
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HUA €O31ai0Tca HeobXOonuMble YacTHbIE 3HAUCHUS Ha-
npsskeHUs KanubposKu. TOK MpOTEKaeT TaKKe depes
MeT/I0 TOKOBOTO 30HIA ¥ €ro 3HaueHue COCTaBJ/sIeT

4 MA.

8.3. McTOYHMKM MUTAHUA

B mepBuuHOI Ienu CETeBOTO TpaHCHopMaTopa yCTa-
HOBJICH <KHOTIOYHEIH BBIKJIIOYaTeNIb, CETEBOM IIpeso-
XpaHUTENb, TepeKIodaTe]b HANPOKEHUL 1 ceTeBOM
dunnrp. JlepxaTenb MpeROXpaHUTENI U ceTeBOU IIe-
peKInouaTeNh yCTAHOBJICHBI Ha sanmen manenu. Ilo-
CTOSIHHO NOJKJIOUEHHBI! CETEBOM IIHYP B TPAHCIOPT-
HOM COCTOAHWM mpubopa HaMOTaH Ha HOXKH, pacro-
JIO’KEHHEIe Ha 3alEel maxHean mpubopa.

Cepreunux TpaHcdopmaTopa obpasoBaH ABYM: Ha-
MOTAHHEIMY CepIEeYHUKAME 13 OpTorepMa. BrmBomst

JJ.I’ICKOOﬁp&’SlHBIX 06MOTOK PAaCIIOJIOXEHEl HA IBYyX ILjaa--

Tax Ie4aTHOTO MOHTa’Ka, KOTOpBHIE KpemsTca K Kap-
KacaM KaTyuiex. Ha 9Tux maTax PacrOJIOMKEHBL BBI-
OPAMUTENY WCTOTHUKOB NMUTAHUA M YacCThb CTJIaXH-
BAIONIUX SJIEKTPONUTHUECKAX KOHIEHCATOPOB. Bi-
[pAMJIEHHEE HAIPKEHUA € MOMOIIBIO JKryTa IIo-
JAIOTCS Ha SIEKTPOJUTHIECKHE KOHIEHCATOPH QUIIb-
Tpamu¥ M Ha IUIATy CTafuiIMsaTopa. MouyHbie
yIIpaBJifieMble TPAH3UCTOPb PACIOJIOMKEHBL Ha panua-
TOpax Ha 3a[HeH IaHe u MPHU6Opa. ,

B mpubope UCIOIH30BAHB CTAGMIMBMPOBAHHbIE HA-
npmxesus —12 B, +5 B, +-12 B n -+80 B. 9tun
HaIpsKEHUs BHIPAGATHIBAIOTCA B 3aBUCUMOM CUCTEME
seToqHIKoB., OCHCBHOM HCTOYHMK muTasua 12 B
cobpan Ha MOHOJUTHYECKOM MHTErPaJbHOR MUKPO-
cxeme crabumusatopa MAA 7812 (I05), B mems
KOTOpOH BKJIOWEH OIMEPATUOHHEIN YCUJIHUTEND MAA
741 (IO 2). Taxas cxeMa IaeT BO3MO)XHOCThb HC-
IOJL30BAHUSA BBICOKOU YCTOMYMBOCTA WHTETPAJBHOTO
cTabuam3aTopa C BO3MOXKHOCTBIO YCTaHOBKM BBEIXOA-
HOTO HATIPS’KEHUA, KOTOPOE ABJIAECTCA OLHOBPEMEHHO
OTIOPHBIM HAINIPAXKEHUEM AJIA OCTAJTBHBIX crabunnsa-
Topos. Tpu 2aBUCHMBIX HCTOUHMKA NHTAHUA HMEIOT
obbluHOe peureHve. B Kauectse AudepeHIIHaNIBHOTO
YCUIUTENA OTKJIOHEHUA HCIONb30BAH MHTETPAJIbHbIH
omepanyonHei yemmureas MAA 741, Ha BXOZBI KO-

produced by division. The current flows also
through the loop for a current probe and its
intensity is 4 mA.

8.3. Power supplies

In the primary circuit of the mains transformer
are: push-button switch, mains fuse, voltage select-
or and mains filter. The fuse holder and the mains
vcltage selector are on the back panel of the
oscilloscope. For transport, the firmly attached
mains cord is wound around the feet on the back
of the instrument.

The mains transformer consists of two cores wound
from orthoperm. The ends of the disc-shaped wind-

ings are brought out to two printed circuit boards .

(PCB) mounted on the coil formers. These boards
carry the rectifiers of the power supplies as well
as some of the electrolytic filter capacitors. The
rectified voltages are connected to the electrolytic
capacitors and to the stabilizer PCB over a joint-
ing sleeve. The control power transistors are
mounted on heat sinks on the back panel of the
oscilloscope: .
The BM 556 oscilloscope employs several different
stabilized voltages, i. e. —12 V, +12.V, +5 V and
-+80 V, which are produced by a mutually depend-
ent set of sources. The basic supply of +12 V
employs a monolithic integrated stabilizer MAA 7812
(IC 5) which has an operational amplifier MAA 741
(IC 2) inserted in its loop. This circuit enables full
utilization of the high stability of the integrated
stabilizer, simultaneously making feasible the ad-
justment of the output voltage which serves also
as reference voltage for the other stabilizers. The
three dependent sources are of conventional design.
The integrated operational amplifier MAA 741
operates as a differential amplifier of the deviat-
ion; to the inputs of this amplifier are applied the
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vddéna napéti z referencéniho zdroje a vlastniho
stabilizatoru. Zesilenym odchylkovym napétim je
pak buzen regulaéni stupeii v Darlingtonové zapo-
jeni.

VSechny stabilizdtory jsou jiSté€ny elektronickou
pojistkou proti proudovému p¥etiZeni, kterd pfFi
pfetiZeni resp. zkratu omezuje vystupni napé&ti i
proud tak, aby ztrdtovy vykon na regula¢nim tran-
jzistonu nepfekrocil dovolenou hodnotu.

Systém stabilizovanych zdroji je PeSen tak, Ze po
nastaveni zdroje +12 V jsou napé&ti ostatnich sta-
bilizatort v poZadovanych tolerancich.

Do série se stabilizdtorem -+80 V je zapojemn. ne-
stabilizovany zdroj 440 V. Vzniklym napé&tim 120 V
je napéajen horizontalni a jasovy zesilovat. Nesta-
bilizovaného napéjectho napé&ti 20 V stabilizatoru
+12 V je pouZito pro napéjeni oscilatoru zdroje
VN a nestabilizovaného napdjeciho napéti 10 V
stabilizdtoru +5 V pro napdjeni osvé&tlovacich Z&-
rovek rastru obrazovky.

8.4. Vysokonapétovy zdroj

Zdrojem napéjecich hapéti pro obrazovku je vyko-
novy oscilator E35, pracujici s transformatorem
TR2 na kmitoCtu asi 25 kHz. Na sekundarni strané
transforméatoru se ziskavaji ¢ty¥i napéti.

Pomocné napéti 2 kV pro napdjeni Fidici m¥iZky
obrazovky je ziskdno jednocestnym usmérnénim
stfidavého napéti z vinuti o malé kapacité kfemi-

kovym usmériiovaCem E30. Potenciometrem R11 je .

nastaven maximélni katodovy proud obrazovky.

TOPOTO HMONAIOTCH HATIPSIKEHUS MCTOUHMKA OIIOPHOTO
CUTHAaJNa U COOGCTBEHHOTO cTabmiIMsaropa 4epes TOU-
HbIe NEJUTENU. YCUJEHHEIN HalIps)KeHHeM OUIMOKHI
YIPaBJIsSeTCA KacKal PEeryJIHpOBKH, COOPAHHEIN IO
cxeme [apauHrrona.

Bce cTabuiamsaTophl 3alluIeHbl 3JIeKTPOHHEIMY IIpe-
moxpanufenrsMu OT TOKOBOM Ieperpysku, KOTOpas
IpHU Heperpyske UKW KOPOTKOM 3aMBIKAHWM OTPaHH-
Y¥BaeT BBIXOJHOE HaIPSIKEHWEe U TOK TaK, YTOOBI
ofmas MOLIHOCTb IIOTEPh Ha YIIPABJISEMOM TPAH3UC-
TOpe He BBIILIA 32 NOIYCTUMBIN IIpENe.

CucremMa cTabuIM3UPOBAHHEIX UCTOUHUKOB IUTAHMUS
BBHINOJIHEHA TaK, YTO IOCJE DPETYJMPOBKE HCTOUHUKA
<412 B HanpiKeHUs Ha BBIXOIE OCTAJNBHBIX CTabU-
JM3aTOPOB HAXONATCA B 3aNaHHBIX TIpefesax.
IMocrenosaTensHo co crabumsatopoM 80 B Bxiio-
geH HecTabuUaM3UpoBaHHEBI ucrounux 40 B. Tlo-
aydenHoe HampsoxeHue 120 B cayxur mas auraHas
YCHJIUTEIA TOPU3OHTAJIBHOTO OTKJIOHEHHWS U YCHUJIH-
TeJs CUTHaJa moxcseTku. HecTabuausnpoBaHHOe Ha-
npsxenne nutaHus 20 B crabuamsatopa |12 B
MCIIOJIB30BAHO IJIs TIMTAHUA aBTOTeHepaTopa HCTOY-
Hrka BH u HecTabuimsupoBamHOe HampsKeHUe
10 B crabumusaropa +5 B ucnonpzosano mnas nu-
TaHWUA JaMII TIOACBETKH DacTpa 3JeKTPOHHO-JIYU€BOH
TPYOKHU.

8.4. VMcTOYHHMK BBICOKOTO HAIPSIKEHHS

K]
Hcrounuxom HaIPpAXEHUA NUTAHUA 3JIEKTPOHHO-JIY-

4eBOil TPYOKM SBJISETCA MOLIHBIM aBToreseparop E35-

¢ Tparcpopmaropom TR2, paboraomum Ha uacrore
apubin. 25 k' Co Bropmunoit o6MoTKEH Tparcdop-
MaTopa CHHUMAIOTCS 4eTHIpe HAIIPSKEHUS.

BcmomoraTenpHOe HampsisxeHue 2 KB, mpenHasHades-
HOE JJIS MUTAHWUA YIPaBJAOIIEN CEeTKU 3JEKTPOHHO-
-JIy4eBolt TPyOKM, MOJydYaeTcs IIyTEM ONHOIOJIyIIE-
PHOJHOTO BBIIPAMJIEHUS IIEPEMEHHOTO HAIIPSIKEHUS,
CHMUMaeMOro ¢ OOMOTKH € MaJIOM eMKOCTBIO, KpeM-
HuessIM BemrpaMuTeaeM E30. IToremumomerpom R11
yCTaHOBJIEH MAaKCUMAaJBHBIE TOK KaTOZA SJeKTPOHHO-
-TydeBoit TpyOxu. [IOJNOKMTENHBIA BHIBON 5TOTO HC-

reference voltage via precision dividers and the
voltage of the stabilizer. The difference voltage,
after amplification, drives the control stage in
Darlington connection.

All the stabilizers are safeguarded by electronic
protection against current overloading. In the case
of an overload or short circuit, this protection
limits ‘the output voltage as well as the output
current so that the dissipation of the contrel tran-
sistor does not exceed the permissible limit.

The system of stabilized supplies is designed so
that after the adjustment of the +12 V supply, the
voltages of the other (dependent) stabilizers are
within the required limits.

A supply of unstabilized voltage of 440 V is con-
nected in series with the stabilized source of
+80 V. The voltage of 120 V thus produced powers
the horizontal and the bright-up amplifiers. The
unstabilized powering voltage of 20 V of the +12 V
stabilizer is used for powering the HV oscillator
and the unstabilized voltage of 10 V of the +5 V
stabilizer is used for powering the lamps illuminat-
ing the internal graticule of the CRT.

8.4. High-voltage supply

A power oscillator E35, which operates with the
transformer TR2 at a frequency of approximately
25 kHz, is employed as a supply of the high volt-
ages required for powering the CRT. Four voltages
are obtained from the secondary of the trans-
former. :
The auxiliary voltage of 2 kV for powering the
control grid of the CRT is produced by half-wave
rectification of the AC voltage drawn from the
low-capacitance winding by means of a silicon
rectifier E30. The maximum cathode current of the
CRT is set by means of potentiometer R11. The
positive pole of this supply is connected to the
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Kladny konec tohoto zdroje je p¥ipojen na vystup

" ,L* zesilovale, takZe tento zdroj tvoFi stejnosmér-

nou vazbu pro signély jasové modulace obrazovky.

Anodové napéti —1950 V je ziskdno jednocestnym
usmérnénim napéti z odbotky druhého sekundar-
niho vinuti usmérfiovacem E31. Toto napéti napéji
katodu obrazovky a je z ného odvozeno- Fidici na-
péti pro stabilizatni smycku VN zdroje. Urychlo-
vaci napé&ti +8 kV se ziskava ztrojovatem osaze-
nym usmériiovadéi -£32 aZ E34. Jednotka ztrojovade
je zalita silikonovou zalévaci hmotou.

Podélend zména anodového napéti je pFivedena na
bazi tranzistoru E102 napédjeného zaroveil ze zdroje
referenéniho napéti a promé&nného napé&ti poten-
ciometru R101 (prvek pro nastaveni vystupniho na-
péti). Signal zesileny tranzistorem E102 Fidi pfes
emitorovy sledovaC E104 stejnosmérnou troveii na-
péti na bazi tranzistoru E35 a tim velikost oscila¢-
niho napéti: Vykonovy tranzistor je jiStén proti
poskozeni tavnou pojistkou P101 umisténou uvnit¥

.pFistroje na desce regulatni smycky zdroje. Poten-

ciometr R25, zapojeny v déli¢i mezi zdroj anodo-
vého napéti obrazovky a zem, umoZiiuje s poten-
ciometrem R36 (korekce astigmatismu) optimalni
zaost¥eni stopy na stinitku obrazovky. Potencio-
metrem. R37 1ze korigovat soudkovité nebo podus-
kovité zkresleni. Vzhledem k tomu, Ze pouZitd hra-
natd obrazovka ma vnit¥ni rastr, provadi se korek-

ce vychylovacich sméréi paprsku (vyrovnani s vnit¥--

nim rastrem) zmeénou magnetického pole dvou ko-

'rekénich civek umist&nych uvnit¥ stiniciho krytu

obrazovky pomoci potenciometrit R31 a R35.

TOYHMKA IONKTIOUEH K BBHIXOLY yCHJIWUTEJss Z, B pe-
3yJbTaTe YEr0 B BTOM HCTOYHUKE MMEETCA CBA3D II0
IOCTOSHHOMY TOKY NJISL .CHTHAJIOB MOAYJIALWH JIyda
1I0 SIPKOCTH. /

Hampsxenue amoza —1950 B moayuaerca myTem
OZIHOMOJIYIEPHONHOTO BEIIPAMIICHHSA HAIPAKEHUA;
CHHMaeMOTO C IIPOMEKYTOYHOTO BHIBOLA BTOPOM BTO-

-pugHOil obMoTKu BEmpamureas E31. Ilomyuemnoe

HaIpsKEHWe CIYKUT IS [HUTAHUA KaToja SJeK-
TPOHHO-JIy4eBOM TPYOKHM U Ha'€ro OCHOBAHUY CO3MA-
eTcA yIpaBJsiolllee HaIpsXeHue NJA fIeTan CcTabu-
aumsanun werounuka BH. Ycxopsiomee nampsikenue
-8 kB BripabaTrBaeTcs B yTpouUTeNe HATIPSIKEHUS,
cobpamsoM Ha sempamurensx E32-E34. Buox
YTPOUTENA 3aJUT CUIMKOHOBOM 3aJHBOYHOM Maccoil.

Hampsxerue, IpomopIiuoOHaIBHOEe U3MEHEHNIO AHOM-
HOTO HANUPSKEHUA, TOAaercs Ha 6as3y TPaH3MCTODa
E102, nuTaemMoro 0NHOBPEMEHHO OT MCTOUHMKA OHOP-
HOTO HampsDKeHUs depe3 moreHumomerp R101 (axe-
MEHT JIJI YCTAHOBKHU BBIXONHOTO HalpssKeHus ). Cur-
HaJI, yCHJeHHBIH Tpamaucropom E102, ympasiser
qepe3 sMUTTepHEIH nosropurtens E104 yposaeM mo-
CTOSIHHOIO HalIpsKeHWs Ha Oase Tpamsucropa E35
¥, CJENOBAaTEJbHO, BEJUUWHON IlepeMEHHOro HaIrps-
JKEHUA aBToreHepaTopa. MOLIHBIH TpaH3UCTOp 3a-
UIMIIEH OT BHIXOJA W3 CTPOA IIABKUM IIPEIOXPaHM-
treaeM P101, pacmosokeHHBIM BHyTpu mnpuGopa Ha
mJIaTe CXeMbl PeryJIupoBKM ucTounuka BH.

[Torennmomerp R25, BKIIOUEHHEIN B IETUTENb MEXK-
Iy MCTOYHMKOM aHOTHOTO HATPAXEHUS SJIeKTDPOHHO-
-Iy4eBOoH TPYOKH u 3eMJed, HaeT BO3MOXXHOCTH
BMecTe ¢ HoTeHrmoMerpoM R36 (xoppekumsa acTur-
MaTW3Ma) yCTAHOBUTH ONTHMAJBHYI0 HaBOJKY Ha
PE3KOCTh TIATHA Ha skpaHe Tpy6ku. ¥loTeHiimoMeTpoM
R37 MOxHO KOppEeKTHpPOBATL MCKAMKEHWs BUIA »60d-
Ka« ¥ »HO;yluIKa«. BBumy Toro, uro umcmoibayeMas
Tpy6Ka € TIPAMOYTOJBHBIM SKPAHOM HMeeT BHYTpPeH-

~ HEI pacTp, OCYUIECTBJIAETCS KOPPEKIMA HalpasJe-
HUA OTKJIOHEHMs Jyda (KoTOpas NOJUKHA OBITH ma- -

paJliesbHa BHYTPEHHEMY pacTpy) IyTeM HM3MeHeHus
MATHUTHOTO IMOJIA IBYX KODPEKTHDYIOUIMX KaTyIIeK,
YCTAaHOBJIEHHBIX BHYTPH 3KpaHa TPyOKM ¥ C THOMO-
wsio norenuomerpos R31 u R35.

output of the Z-amplifier so that this supply forms
DC coupling for the brightness modulating signals
for the CRT.

The anode voltage of —1950 V is obtained by half-
-wave rectification of the AC voltage drawn from
the tap of the second secondary winding by the.
rectifier E31. This voltage powers the cathode of
the CRT and from it is derived the control voltage
for the stabilizing loop of the HV supply. The ac-
celerating voltage of +8 kV is produced by a volt-
age tripler which employs E32, E34. The unit of
this ‘tripler is encapsulated in a silicon compound.

A‘suitable proportion of the anode voltage deviat-
ion is applied to the base of transistor E102 which
is powered simultaneously from the reference volt-
age supply and from the potentiometer R101 serv-
ing for adjusting the output voltage. The signal
amplified by transistor E102 controls, via emitter
follower E104, the DC level of the base of transis-
tor E35 and thus the magnitude of the oscillatory
voltage. The power transistor is safeguarded against
damage by a fuse P101 whieh is on the PCB of the
control loop of the supply inside the oscilloscope.

The potentiometer R25, which is connected as part’
of the divider between the anode voltage supply
of the CRT and earth, serves together with the
potentiometer R36 (astigmatism corrector) for
optimizing the trace on the CRT screen. Potentio-
meter R37 serves for correcting barrel or cushion
distortion. As the e®iployed rectangular-screen
cathode-ray tube has an internal graticule, the
beam . incidence is corrected by influencing the
magnetic field with two correction coils inside the
screening ~cover of the CRT which are cvontnolled
by the potentiometers R31 and R35.




8.5. Zesilovat jasové modulace obrazovky.
(zesilovag ,,Z%)

Na vstup Zesilovate ,Z“ jsou pFipojeny vsechny
obvody ovliviiujici jas obrazovky. Je to pFisvé&tleni
stopy Casovou zékladnou, zhasindni pfechodd Kkli-
tového pribshu ‘dvoukanalového zesilovate a vnéj-
§1 vstup intenzitni modulace paprsku. Mimo to je
zménou ss Grovhné na vstupu zesilovade nastavova-
na zékladni droveil jasu pFi provozu casové za-
kladny i horizontélniho zesilovafe. Vstupni proudy
se sCitaji na nizké impedanci emitoru vstupmiho
tranzistoru E120 pracujiciho v zapojeni s uzemné-
nou bézi. Vystupni proud stupn& je pfivedeny pres
hradlovany emitorovy sledova¢ E123 na vstup kom-
'plementdrniho nap&tového zpétnovazebniho zesilo-
vale E124, E125 a E126. Vystupni zména napsti je
pFes vystupni emitorovy sledovad E131 a m¥iZkovy
zdroj VN .pfivedena na fidici m¥iZku obrazovky.

-

FrekvencCni zévisla negativni zp&tna vazba zapoje-
na z kolektord E125 a E126 na bazi E123 dava ze-
silovat se stdlym ziskem. Proménnou kapacitou
C128 zapojenou na smycce zpé&tné vazby se dosta-
vuje kmitottova charakteristikd zesilovade.

9. POKYNY PRO UDRZBU

9.1. Odrzba po kaZdjch 250 aZ 300 hod. provozu
nebo po 1 roce

- PFistroj nevyZzaduje zvlastni péci. Doporudujeme
prohlédnout cely pfistroj, jednotlivé Casti o€istit
suchym S$tétcem od prachu, zejména dotykové ¢asti
pfepinacii. K dokonalému o¢iSténi dotykovych
ploch je moné pouZit technického benzinu. Omak
na stinitku ¢&istime vlhkym had¥ikem a mydlem

8.5. Ycemaurenp curHana MONyJIANMHM IO APKOCTH

SJEKTPOHHO-TyueBoi Tpybku (ycumurens Z)

Ha Bxoz ycunurténs 7 nmonkiioueHsl BCe CXEMBI, BIY-

SLIONUe Ha APKOCTh MATHA 3JIeKTPOHHO-JIy4eBOH TpyO-

K. DTO CXeMa MONCBETKH IIATHA CUIHAJIOM TeHepa-
TOpa Da3BepPTKM, CXeMa TallleHUs NepeXONOB IIPU
KOMMYTAIli¥ CUTHAJOB B PEXXUME IBYXKAHAJIBHOTO
u300pa’keHHa U CXeMa BHENIHeTrO BXOZAa MOLYJALNY
Jayda 1o spxoctu. KpoMe TOro, myreM W3MeHEHUs
YPOBHA TIOCTOSHHOTO TOKA Ha BXONE YCHJIUTENs yCTd-
HABJIUBAETCS OCHOBHOM yPOBEHb SPKOCTH IIPU PEXU-

' Me pabOThI ¢ PasBepTKOM M B peskuMe paGOTHL yCH-

JIUTENA TOPUBOHTABHOTO OTKJIOHeHUs. Bxomuble To-
K CyMMUPYIOTCS B HUSKOM COIPOTHUBJICHUN HMUTTE-
pa BxomHoro TpaHaucropa E120, cofpammoro mno
cxeMme ¢ obmeir 6a3oii. BrixomHol TOK KacKanma IIO-
IaeTcs dYepes ympaBJsAeMbIll SMHUTTEPHBIH ITIOBTOPHU-
Tenb E123 Ha BXOn KOMIJIEMEHTapHOTO yCHIUTENS
E124, E125 u E126 ¢ ofpamsoii cBs3bi0 IO Hamps-
sKeHuio. VaMeHeHue Hamps)KeHUs Ha BHIXONE Tepe-
LaeTCsl 4epes3 BBIXONHOM SMUTTEPHBIN MOBTORUTEND
E131 u ucrounuk nuramus cerku BH ma ynpapms-
IOLIIYIO CEeTKY 3JIeKTPOHHO-JIyueBo# Tpybku. YacrorHo-
-2aBUCHMas OTpUIATeJNbHas oOpaTHAs CBA3L MEXIY
xgurextopamu E125 u E126 u 6asoit E123 crnocob-
CTByeT cTabmiansanmy KospPUIIMeHTa yCUISHUA yCU-
autens. C momombio mepemeHHou emxoctu C129,
BKJIIOUEHHOH B Iiellb OOpaTHOH CBA3H, yCTaHABIUBA-
€TCA YaCTOTHAs XapaKTEPUCTHKA YCHUJIUTENS.

9. YKA3AHHA IIO ¥YXOay 3A IIPUBOPOM

9.1. Yxom, ocymecrsasemsisi uepes 250-300 uwacom
pa6oTsl MAN mocie roma IKCILIyaTanuu

IIpubop me Hyxmaercs B ocofom yxome. Pexomen-
Iyerca Bech TIPUOOP OCMOTPETh, OTHENbHEIE UYACTH
OUMCTHUTH CyXOH¥ KHCTBIO OT TBLIH, IJaBHHIM oOpa-
30M, KOHTaKTHBIE YaCTH Iepekaiodateneit. uas moc-
KOHAJIbHOY UMCTKM KOHTAKTHBIX IIOBEPXHOCTEH MOMK-
HO WCIOJB30BaTh TexHHUUecKu# Oemsun. OTmeuaTxu
TAJbIl€B HA SKpaHe ‘YCTPAHHUTH BJIAXKHOM TPAIKOM

8.5. Beam modulating amplifier (Z-amplifier)

To the input of this amplifier are applied the
functions which have an influence on the brightness
of the CRT, i. e. the trace bright-up by the time
base, and the blanking of the chopping process

.in double-channel operation, as well as the ex-

ternal input for beam intensity modulation. The
basic brightness level is controllable by altering
the DC level at-the input of the amplifier when
the time base and the horizontal amplifier operate.

The' input currents are added acros$s the low im-
pedance of the emitter of the input transistor E120
which operates in earthed base connection. The
output current of this stage is applied to the input
of the complementary voltage feedback amplifier
E124, E125, E126, via the gated emitter followsr
E123. The output voltage change is applied to the
control grid of the CRT via the output emitter
follower E131 and the HV grid supply. The fre- .
quency-dependent inverse feedback between the
collectors of E125 and E126 and the base of E123
results in a constant gain amplifier. The variable
capacitor C129 connected in the feedback loop
serves for correcting the frequency response of
the amplifier.

9. INSTRUCTIONS FOR MAINTENANCE

9.1. Maintenance after every 250 to 300 hours of
operation, or after every year of use

The BM 556 oscilloscope doe$ not require any spe- -
cial maintenance. However, it is recommended to
inspect it thoroughly at regular intervals and to
clean dust from its parts with a dry soft brush,
especially from the contacts of the selectors and
switches. Petrol can be used for more thorough
cleaning of the contacts. Fingermarks on the CRT

'
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nebo univerzalnim sapondtovym prostFfedkem. Cis-
téni se nesmi provadét silnym tlakem nebo tfenim,
nebot by se mohly smazat i ndpisy na Stitku. K ¢is-
té&ni nepouZivejte rozpousStédla.

Omak na hlinikov§ch nelakovanych ¢&stech Ize
nejlépe vycistit mékkou kancela¥skou gumou.

Pfed pocatkem kontroly nebo nastaveni obvodil
ponechte p¥istroj asi 20 minut p¥i referen¢ni teplo-
t& (+23°C) v provozu.

P¥i této préaci dbejte- vSech predplsu pro prac1 na
zaFizenich pod napé&tim.

9.2. PouZité mé¥ici piistroje

Pro kontrolu spravnosti nastaveni pristroje je t¥e-.

ba pouZit pfistrojd, jejichZ vlastnosti vyhovuji déale
uvedenym poZadavkam:

— VI generator sinusovych pribé&hu (1 MHz aZ
30 MHz se stalou amplitudou)

— Digitalni voltmetr 10 mV aZ 200 V ==0,5%, nap¥.
¢itac-voltmetr BM 533

— Osciloskop 0 aZ 50 MHz, nap¥. BM 564

— Zdroj pFesného kmito€tu (1, 10, 100 Hz; 1, 10,
100 kHz; 1, 10 MHz #+0,5%)

— Generdtor Gplného TV signdlu s pozitivni video-
modulaci, vystup asi 1 V, nap¥. BM 557 — ge-
nerator mrizi

— Generétor obdélnikovych impulsi s nabéznou
hranou lep3i neZ 4 ns a 81r}<ou asi 10 us o am-
plitudé asi 100 mV a vystupni impedanci 50 Q

— Voltmetr BM 518 -4 vysokonapé&étovd sonda BP

5185
— Staticky voltmetr SLL do 10 kV o 0,2%

— MBf¥ici p¥istroj DU 20

50

¥ MBLIOM MJKM YHUBEPCAJIBHBIM MBIJIBHBIM BelecT-
BoM. UMCTKYy He CJleIyeT IPOBOLUTH C IABJEHUEM
UK TPEHUEM BO U3bexaHUs _CTUPAHKA HaJIKCEH Ha
maHeau. Ui 9MCTKY He CJIENyeT MCHOJb30BATH pac-
tOopuTean. OTNEUaTKH MalblleB Ha aJIOMUHWEBBIX
HEJAKUPOBAHHEIX HETaJAX JydIlie BCETO YCTPaHUTH
MATKOHN KaHIIeJAPCKOU PEe3UHKOIH.

Ilepen #HawamoM paboTBI MJIM PETYJIHPOBKOM CxeM
caenyer mpubop mporpesats mpu6i. 20 MuHyT TIpM
HopMaspHoi Temmeparype (423 °C).

Ilpu sToM cremyer cobiiomaTh BCe HpaBMJa 1O pa-
6ore, HaxoIAlleHCA MO HANIPAKEHUEM.

9.2. Wcnoasayemble u3aMepHUTEIbHBIE IPHOODEI

A KOHTPOJIA TPABUJIBHOCTU DETYJHPOBKY IpU60pa
11eJ1eCo06pa2HO UCMIOJAB30BaTh NIPUOOPEI, IIapaMeTphl
KOTOPHIX YIOBJIETBOPSIOT HUKE HEePEUNCIEHHbIM Tpe-
6osanttam:
— Tenepatop BY cunycomnaiasHBIX CHTHAJIOB;
1 MI'u—30 MTI'u, ¢ mOCTOSHHON aMIIUTYyZOMR
— Jururansueiit sBoastMerp; 10 MB—200 B
40,5%, mamp. BM 533 (cuerunk-BOIBTMETD ) ¢
— Ocuunnockorn; 0—50 MI'u, wanp. BM 564
— Hcerounuk tounoi uyactorsl; 1, 10, 100 T'u;
1, 10, 100 «Tu; 1, 10 MI'y +0,5%

- ,FeHepa'nop IIOJIHOTO TEJICBU3UOHHOTO CHUIHAJIA;

TOJIOKUTENBHAS MOLYNALNS BUIEO, Beixoxm 1. B,
Hanp. BM 557 (reneparop ceruaroro mosis)

— T'enepaTop mPAMOYTOIBHBIX HMITYJIBCOB; LIUTENb-
HOCTb TIEPENHOTO PPOHTA MeHee 4 HC, NJIHTEJDb-
HOCTh uMmyabca mpuba. 10 Mxce, pasMax mpubi.
100 MB, Brixommoe comporusieHue 50 OM |

— Boastmerp BM 518 ¢ zoumom BH BP 5185

— DJIeKTPOCTaTHYECKMH BOJBTMETD; IPENesa L0
10 B, 0,2%, mamp. SLL

— YHuBepcaJbHBII W3MEPUTEJbHbIH NMpubop R
M3MEPEHNA HaNpPAXEHUA [OCTOSHHOTO U Iepe-
MeHHOro Toka, Harp. DU 20

screen can be removed with a soft cloth damped
in soapy water, or in a very mild detergent. Clean-
ing must be carried out carefully without applying
excessive pressure, so as to prevent smudging of
the inscriptions on tae panel. Solvents must not be
used for cleaning purposes!

Fingermarks on the aluminium parts of the frame-
work which are not lacquered can be removed
best with an eraser.

Before checking or readjusting any of the circuits,
the oscilloscope has to be left switched on at the
reference temperature (+23°C) for approximately
20 minutes. When working on the oscililoscope
with its covers removed, the sdfety regulations
concerning work on instruments operating with .
high voltages must be adhered to.

" 9.2. Measuring instrumentation required

For checking the accuracy of the adjustment of
the oscilloscope, instruments. must be employed
which meet the following requirements:

— RF generator of sinusoidal waveforms; 1 MHz to
30 MHz, constant amplitude

— Digital voltmeter; 10 mV to 200 V +0.5%, e. g.
BM 533 (Counter voltmeter)

— Oscilloscope; 0 to 50 MHz, e. g. BM 564

— Precision frequency supply; 1, 10, 100 Hz; 1, 10,
100 kHz; 1, 10 MHz, +0.5%

— Composite TV signal generator; positive video-
-modulation, output 1V, e.g. BM 557 [Te'st pat-
tern generator)

— Rectangular voltage generator; rising edge bet-
ter than 4 ns, duration approx. 10 us, amplitude
approx. 100 mV, output impedance 50

— Electronic voltmeter BM 518 with HV probe
BP 5185

— Electrostatic voltmeter;
0.2%, e.g. SLL

— Universal measuring instrument for AC and DC
voltage and current, e.g. DU 20.

range up to 10 kV,




9.3. Kontrola a nastaveni stabilizevanjch zdroji
nizkych napéti ‘

P¥i kontrole nizkonap&tovych zdroji lze postupo-

vat nésledovné: :

Kontrolovat zdroj +12 V pomoci digitdlniho volt-

metru, piipadné dostavit potenciometrem R70.

Kontrolovat ostatni stabilizovanad nap&ti (+80 V,

—12 V, +5 V), kterd jsou déna pFesnosti pevnych

odporovych. d&li¢t a jsou v pFesnosti +2%.

9.3. Kourposs ¥ ycTAHOBKA CTa6MIM3KUPOBAHHEIX

HCTOYHHKOB HM3KOI'0O HaNNPANXKEHHA

IIpu KOHTpONE WCTOUHWKOB HUSKOTO HallpA)KEHHUA
MOXHO IIOCTYIATh CIELYIOIIUM 06pasoM:

Iposeputs ucrounux —-12 B ¢ nomombio KUrUTaIb-
HOTO BOJBTMETPA, B ClAydae HeOOXOZMMOCTH IIPOM3-
BecTH ycTaHOBKY moTeHnuomerpoM R70. Ilposeputs
oCTasbHblEe CTA6UIU3MpoBaHHble Hanpsxexus (80
B,. —12 B, +5 B), xoropble OIpPENEJIAIOTCS TOU-
HOCTBIO PUKCUPOBAHHBIX NEJIUTENEH COIPOTHUBICHUS
¥ IDOJOKHE OBITh BHIIEPKAHBL ¢ TowHOCTBIO +2%.

9.3. Checking and adius'tment of the stabilized LV
supplies

For checking the low-voltage supplies, the follow-
ing procedure is recommended:

First of all the 412 V supply has to be checked
with the digital voltmeter and, if necessary, read-
justed with potentiometer R70; then, all the other
stabilized LV supplies (+80 V, —12 V, +5 V) have
to be checked; their accuracy is determined by
that of the fixed resistive dividers and should be
+2%.
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480V | 150 <2 110 1,6 180 +-80 150 <2 110 1,6 180 480V | 150 <2 110 1.6 180
412V | 257 <1 19,9 0,8 1400 +12 257 <1 19,9 0,8 1400 +12v | 257 <1 19.9 0.8 1400
—12V | 345 <1 20,2 0,65 500 —12 345 <1 20,2 0,65 500 —12V | 345 <1 20.2 0.65 500
+5V | 110 <1 9,0 0,4 180 +5 110 <1 9,0 0,4 180 45V | 110 <1 9.0 0.4 180

Provést kontrolu stability, ktera je lepsi nez 0,1%
pfi zmé&ng sitd +10%.

Pozor!

P¥i vét3im proudovém odb&ru z né&kterého ze zdro-

jii je nutno vyloudit vliv elektrického jisténi!
(Proudy pojistek uvedeny v tabulce]).

-

9.4. Konirola a nastaveni zdroje vysokého napéti

Pfi kontrole zdroje vysokého napéti je dileZite,
aby byl osciloskop v provozu asi 20 min., a tudiZ
tepelné ustélen.

Kontrolu provést v téchto bodech:
U, = —1950 V +1%; U, = +8 kV +3%; U;=6,3 V
+5%; regulovatelné U,; —1980 az +2050 V.

IIpoussecTn KOHTpOJH CTAOUJIBHOCTH, CTAOHIBHOCTH
nomxea 6bite Bemue 0,1% npu usmeHenuu Hamps-
xerus cetu £10%.

Buumanue!

IIpu GosbuieM 3HaueHuw NOTpPebJTEMOTO TOKA OIHO-
r0 W2 MCTOYHUKOB CJENYeT MCKJIIOUATh BJIMAHUE
anextpuyeckoii samutel! (Tokm mnpemoxpaHuTenel
yKasaHbl B TabIuIe).

9.4. KoHTpoas M yCTAHOBKA MCTOUYHMKA BHICOKOTO
HaNPsKeHU s

HpI/I KOHTPOJIE HCTOYHWKA BBICOKOTO HAIIPAXXEHUSA
Z[-IeO6XOI[,I/IMO, 4TOOBI OCIIMJIJIOCKOII TIpOTPEBAJICA B Te-
yenue 20 MUH C LIEJBI0 YCTAHOBJCHMUA DPEXUMA.

KoHTpoJb OCYLIECTBISAETCS B CAELYIOUIUX TOUKAX:
Ugy= —1950 B =1%; U, = +8 xB +3%; U;=
= 6,3 B 5%, peryaupyemoe manpsixenue Uy =
= —1980 — 42050 B.

The stability of the low voltages has to be checked.
It must be 0.1% at mains fluctuations of +10%.

Note! -
When higher currents are drawn from any of the
supplies, the influence of the electronic protection
must be eliminated (the appropriate maximum in-
tensities are given in the preceding Table).

9.4. Checking and adjustment of the HV supply

Before checking the HV supply, it is important to

keep the oscilloscope switched on for about 20

minutes, after the elapse of which period of time

it is thermally stabilized.

This check has to be carried out at the following

points: .

V. : —1950 V 41%, Vv, : +8 kV £3%, V; : 6.3 V

+5% (controllable), V,; : —1980 V to —2050 V
. i

§
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Déle je tfeba kontrolovat prib&h napéti vykonové-
ho oscilatoru na kolektoru E35. Kontrolované na-
p&ti ma byt sinusové s max. zkreslenim asi 10%;
f = 25 kHz.

Jevi-li oscilator zakmity, je tFeba dostavit poten-
ciometr R116 a znovu kontrolovat v§stupni nap#ti.
Pripadné odchylky je moZno dostavit potenciomet-
rem R101. Zkrat kolektor — emitor tranzistoru E35
jisti pojistka P101 — F 1A, umisténd na desce ze-
silovate ,Z“ (deska 1AF 022 47).

9.5. Kontmla a mnastaveni kalib}étoru

Pfemostit pomocnym vodi¢em body A a B. Po za-
pnuti pfistroje mérit pomoci digitdlniho voltmetru
stejnosmérné napéti na vystupnich zdifkéach. Jme-
novité hodnoty 6 V +0,5%, 600 mV +0,5% a 60 mV
+0,5%. Vyskytnou-li se odchylky, néasleduje dosta-
veni jmenovité hodnoty pomoci R12. Nesouhlasi-li
nékteré z vystupnich napéti, je nutné pfezkoulet
hodnoty odport ve vystupnim délici.

Odstranit pfemosténi bod A a B. Ze zdifky 600 mV
snimat oscilografem napéti. Pozorovat tvar a kmi-
tofet prib&hd. Jmenovité hodnoty: 1 kHz +10%,
stfida 45 aZ 55%, tvar obdélnikovy. P¥i odlisném
kmito€tu nastavit jmenovitou hodnotu pomoci R3.
P¥l odchylné stFidé obdélnikti vyménit E1.

9.6. Kontrola a nastaveni spoustécich obvodi ¢aso-
vé zakladny

Nastavit tlacitky spouSténi ~, EXT, NF. 'Po zapnuti
_ DFistroje méfFit digitalnim voltmetrem v bod& b&Zce

. I3BECTU YCTAaHOBKY

Hanee Heo6XOmMMO IIPOKOHTPOJIUPOBATL POpMy Ha-
TIPAMKEHUA CUJIOBOTO aBTOTEHEPATOpa Ha KOJJIEKTOpE
E35. KourpoaupyeMoe HajIpssKeHUe NOJKHO HMETb
CHHYCOUTAJBHYI0 POPMYy € MaKCHMAaJbHBIM K0addu-
uueHToM uckaxenu# mpuba. 10%, f = 25 I
Ecau nHa curHaze aBTOTeHepaTOpa NOSBJIAIOTCA BHI-
6pOCE, TO HEOGXOZUMO IIPOU3BECTH YCTAHOBKY TIOTEH-
nuoMerpoM R116 u cHOBa IIPOKOHTPONUPOBATH BHI-
XOIHOE HampshKeHMe. B cayduae Heob6xomumocTH Impo-
C IOMOIIBIO IOTEHIIMOMETpPA
R101. '

B caryuae KOpPOTKOro 3aMBIKaHUS KOJIJISKTODP-3MHUTTED
<xeMa 3amumleHa upemoxpaHureirem P101 — F 1A,

PACIIOJIOKEHHEIM Ha IJIaTe YCUJIUTeNs -»Z« (1maara
1AF 022 47).

9.5. Kourpons u peryruposka karu6Gpatopa

’COG,T.I.I/I’H'PITL BCIIOMOTaTEJNbHBIM IIDOBONHUKOM TOUKH

»A« n »B«. Ilocne BximodeHus mpubopa U3MEPUTH
C IIOMOIIBIO IUTUTAJILHOTO BOJBTMETpPA IIOCTOSHHOE
HaTIpsOKEHNe Ha BBIXOIZHBIX 3akuMax. HomumauapHBIE
sHavenua: 6 B £0,5%, 600 B £0,5% u 60 mMB
10,5%. Ilpu obHapyXeHUYM OTKIOHEHUH HEOGXOLM-
MO yCTAaHOBMTb HOMHHAJbHBEIE 3HAYEHUS C IOMOIILIO
R12. Ecau ompeneneHHOe BBIXONHOE HAIpsDKEHHE He
COOTBETCTBYET YKa3aHHOMY B3HA4eHHIO, TO CIELyeT
TIPOBEPUTL 3HAYEHUs CONPOTUBJICHMY BEIXOLHOTO Ae-
jiaredns.

Y6pare mepeMbruxky touek »A« um »B«. C rmesma
600 MB crHuMaTth HampsDKEHWE C IIOMOINBIO OCLIMJI-
aockona. Habmonats dopmy u uacrory curnamaa. Ho-
MuHandpHble 2HaueHua: 1 kIl +10%, cxBasxHOCTD
45-55%, ¢opma mpamoyrombuas. Ilpu OTKIOHeHMH
9aCTOTHl YCTAHOBUTH HOMUHAJILHOE 3HAYEHHE C II0-
mompio R3. CxBa)XHOCTH IIPAMOYTOJBHOIG CHIHAJA
yTOUHHTH ¢ momomsio E1.

9.6. KonTpoas u peryiupoBka cxeM 3amycKa TeHe-
patopa pasBeprku

Ycranosuts KHOmKM 3samycka: »~«, »BHEIL«,
»HUY«. ITocre BrIOUeHHs Ipubopa M3MEPATDH C IO-

Further, the veoltage waveform of the power oscil-
lator has to be checked on the collector of E35;
it should be sinusoidal with approximately maxi-

mum 10% distortion. The approximate frequency

must be 25 kHz.

If irregularities in the operation of the oscillator
are noticeable, then the potentiometer R116 must
be readjusted and afterwards the output voltage
checked anew. The evtl. deviations can be adjust-
ed with potentiometer R101. In case of short-circuit
of collector-emitter of transistor E35, the fuse P101
rated F 1A which is situated on the PCB of the
Z-amplifier and of the control loop blows (board
1AF 022 47). :

9.5. Checking and adjustment of the calibrator

The points “A“ and “B“ have to be short-circuited.
After switching on the oscilloscope, the DC volt-
ages on the output sockets have to be measured
with the digital voltmeter. The rated values are:
6 V 10.5%, 600 mV +0.5% and 60 mV +0.5%. If
differences are found, the rated values can be
readjusted with R12. If the voltage steps are incor-
rect, the values of the resistors which form the
output divider must be checked.

Then, the shorting link between the points “A“
and “B“ has to be removed. The voltage on the
600 mV socket has to be displayed by the test
oscilloscope. The shape and frequency of the wave-
form must be checked; its rated values are: 1 kHz
+10% duty cycle 45% to 55%; rectangular wave-
form. If the frequency is different, R3 has to be
readjusted; if the duty cycle does not tally, El
must be exchanged.

9.6. Checking and adjustment of the time base
trigger eircuits

The triggering push-buttons “~*“, “EXT.“ and “LF*“
have to be depressed. After switching on the oscil-




potenciometru UROVEN napé&ti a nastavit nulu. Pak
meérFit digitdlnim voltmetrem na bazi E9 a nastavit
opé&t pomoci R22 nulu. ‘

Na katodu tunelové diody E12 p¥ipojit osciloskop
se stfidavou vazbou vstupniho signdlu a na konek-
tor F1 EXT pfivést signdl 1 kHz/600 mV z napéto-
vého kalibratoru. P# spravném nastaveni R22 a
potenciometru UROVEN (na b&Zci nula) musi tu-
nelova dioda E12 klopit.

Amplituda klopného pribshu mé byt informativné
400 aZ 500 mV. Opakovaci kmitocet klopeni musi
odpovidat vstupnimu kmito¢tu (1-kHz).

Odpojit kalibrator a pFipojit na externi vstup
spousténi F1 vf generator 1 MHz az 30 MHz s v§-
stupnim napé&tim asi 300 mV,. Mé&nit kmitoCet od
1 MHz do 25 MHz .a pozorovat ¢innost tunelové
diody E12. |

V pribéhu kmitoétového pdsma bude nutné dosta-
vit pouze prvek UROVEN. Klopny prib&h diody
E12 musi sledovat vstupni kmitocet.

9.7. Kontrola a nastaveni horizontalniho zesilovade

Na vstup vertikdlniho zesilovate (kanal A nebo B)
pfipojit zdroj pfesného kmito€tu 1 kHz (1 ms].
Pfepinac¢ Gasové zdakladny CAS/dil nastavit na 1 ms.
Tla¢itka synchronizace nastavit na INT, 4, AUT.
Po zapnuti pristroje sefidit vertikdlni zesilovac, a
posuvy stopy tak, aby .se na stinitku objevil obra-
zek asi 2 dilky vysoky a s dostatenym jasem. Po-
tenciometry posuvu a potenciometrem R122 nasta-
vit polohu a vzdalenost ¢asovych znafek o 1 ms

N

MOIIIBIO OUIMTAJNBHOTO BOJIBTMETPA B TOUKE IBUIKKa

TIOTEHIIMOMETpa »YPOBEHBK - HANPS)KEHUE pPaBHBIM
HyJo. 3aTeM C MOMOLIbI0 AUTUTAJBHOTO BOJBTMETPA
U3MEpATHh HampskeHue Ha 6ase E9 u ycramoButh
OIISITh €r0 PaBHBIM HYyJIO C moMouibio R22.

K xaromy TymmessHoro numoma E12 monxmiouuTs oc-
LUJIOCKOII CO CBA3bIO IO IIEPeMEHHOMY TOKY BXOI-
moro curHaita um Ha rHe3mo F1 »BHEII.« mopmarts
curaa 1 xI'u/600 MB c Brixoma kanubpatopa Ha-
mnpsokeHua. [Ipu npaBuiabHOM ycramoBke R22 u mo-
TeHIHOMeTpa »YpoBeHb« (HA OBUIKKE UMEETCA Hy-
JIeBO€ HAIIpsKeHUWe ) TyHHeJabHBIR nuonm E12 mosxen
OTIPOKU IBIBATHCSL.

AMOnIuTyIa CHUTHajJa TYHHEJBHOTO NMOJA NOJDKHA
cocrasnare mpubi. 400-500 mB. Yacrora mosTOpe-

HUA CUTHaAJIa OOJI)KHAa COOTBCTCTBOBATH UAaCTOTE BXOI-

Horo curHaJga (1 x['m).

OTkilounTh KaaubpaTop M K BHEUIHEMY BXOLY 3a-
nycka F1 momkmounts reHeparop BU 1 MIm —
— 30 MT'nu, ofecnieunBaoOnInii BEIXOTHOE HAIIPSIKE-
uue npuba. 300 MB sdd. Mamenars uacrory B mpe-

 peaax ot 1 MI'm no 25 MI'm u nabmoznats 3a paGo-

TOM TyHHensHOro nuoma E12.

B mpenmenax yxasaHHOTO nHamna3oHa 4acCTOT NOTYyCKa-
€TCsI, yCTAHOBKAa TOJBKO 3JeMeHTa »YposeHb«. Cur-
Hau, BeIpabateiBaeMprit nwomom E12, momxen mo
CBOEH 4aCTOTe COOTBETCTBOBATH BXONHOMY CHUTHAJLY.

9.7. KoHTpoxs u peryjiMpoBKa yCHJIWTeJs TOPU30H-
TaJBHOTO OTKJIOHEHHA

Ha Bxom ycuauTenss BepTHKAJIBHOTO OTKJIOHEHUS
(kaman A uau B) momaTh CHUTHAJ TOYHOM YaCTQTHI
1 x['m (1 mc). IepexmouaTess passeprxu Bpems/
[nenenvie ycramosuTh B mosnoxenue 1 mc. Kuomxamu
CHHXPOHM3aI UK yCTaHOBUTE nosokenus »BHYTP .«,
»+«, »ABT«. ITocae BritOUeHWsS TpUBOpa OTpETY-
JILPOBATh YCUJIUTENb BEPTHUKAJIBHOTO OTKJIOHEHUS M
CMECTHUTH OCLMJLIOTPaMMy Ha 9KpaHe Tak, 4TOOBI IIO-
JyYUTB OCLMJIJIOTPAMMYy BBICOTOM Ipubi. 2 HeleHUs
C JOCTaTOuHOHM ApKOcThiO. IloTeHmoMerpaMm cMe-
uenns u moreHuuoMerpoM R122 ycranosuts moso-
JKEHUEe U PacCTOSHHE MEXILY BPEMEHHBIMU METKAMU

loscope, the voltage on the slider of potentio-
meter “LEVEL" has to be measured with the digital

voltmeter ‘and se to zero. Then, the voltage on the
base of E9 has to be measured with the digital
voltmeter and adjusted to zero by means of R22. -

The test oscilloscope has to be connected to the-
cathode of tunnel diode E12. AC input coupling of
the test oscilloscope has to be selected and a sig-
nal of 1 kHz/600 mV applied to the connector F1
“EXT.“ from the calibrator. With R22 and the po-
tentiometer “LEVEL“ (zero on its slider) set cor-
rectly, the tunnel diode E12 must reverse. The
amplitude of the reversing waveform must be
iabout 400 to 500 mV; its repetition frequency must
tally with the input frequency (1 kHz).

Then, the calibrator has to be disconnected and
the RF generator of 1 MHz to 30 MHz range of
approximately 300 mV RMS connected to the socket
F1 for external triggering. The frequency of the
generator has to be altered within the band 1 MHz
to 25 MHz and the operation of the tunnel diode
E12 observed. Probably only the control “LEVEL“
will have to be readjusted when sweeping the
whole frequency band. The reversing waveform of
the diode E12 must track the input frequency.

8.7. Checking and adjustment of the horizontal
amplifier

The precision frequency supply has to be connect-
ed to the input of the vertical amplifier (channel
A or B). The frequency has to be 1 kHz (1 ms).
The time base speed selector “TIME/DIV.“ has to
be set to 1 ms. The synchronization control push-
-buttons have to be- set to “INT.“, “4“ “AUT.“.
After switching on the oscilloscope, the vertical
amplifier has to be adjusted properly and the trace
shifted so that a figure approximately 2 divisions
high of adequate brightness is displayed: on the
CRT screen. By means of the shift potentiometers
and the potentiometer R122, the position .of and
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tak, aby vZdy na jeden velky dilek rastru pFipadla
jedna &asové znatka. Druhy a devaty dilek se musi
shodovat naprosto pfesné s Casovymi znaCkami.
V pribshu ¢asové zdkladny mohou nastat odchyl-
ky o +2% celé délky rastru v ose X.

Pak stlagit tlatitko Gasové lupy (10X) a nastavit
pomoci R120 takovy rozkmit, aby interval mezi ca-

sovymi znatkami o 1 ms zaujimal 10 dilkd horizon-.

talniho rastru. Nastaveni kontrolovat ve vSech po-
lohdch rozkmitu, nejvétsi dovolend odchylka je
(mezi 2. a 9. znatkou) +8%.

Tlatitko lupy pomechat v poloze 10X. Na genera-
toru presného kmitoftu nastavit 2 kHz (interval
0,5 ms). Na obrazovce se objevi nyni 3 Casové
znatky z gemerdtoru piesného kmitoCtu. Priibéh
nachézejici se uprostied priibéhu ¢asové zakladny
nastavit pomoci posuvii pfesné do stfedu rastru
stinitka.

Vratit tlatitko Casové lupy do polohy 1X a poten-
ciometrem Ri24 nastavit stfedni priibéh zpét do
st¥edu stinitka obrazovky. Po opé&tném stlaCeni tla-
gitka Gasové lupy- do polohy 10X se smi zménit
poloha stfedniho prib&hu pouze o 1 velky dilek
rastru.

9.8. Konirola a nastaveni tasové zdkladny

7akladni nastaveni tasové zékladny bylo provede-
no v bod# 9.7. a musi platit pro rozsahy 1 s/dil aZ
0,1 ws/dil. O spravnosti nastaveni a pFesnosti ¢aso-
vé zéakladny v tomto rozsahu se pPesvédlime po-
moci generatoru pFesného kmitoCtu. Zakladni prv-
ky nastaveny jako v bodé& 9.7.

Postupnou zménou rozsahli &asové zékladny od
1 s/dil az 0,1 ms/dil a odpovidajicim nastavenim
generatoru pfesného kmito¢tu kontrolujeme pies-
nost tasové zdkladny i jeji linearitu. PFipustna
chyba sasové zdkladny méfend na 2. a 9. dilku je
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1 Mc Tak, 4yTo6bl OXHOMY 60JIBIIOMY IEJEHUIO pacTpa
COOTBETCTBOBAJNA ONHA BpeMeHHas MeTKa. Bropoe u
IeBATOE MNEeNeHUs pacTpa LOJIKHBI COBEPIUEHHO TOY-
HO COBIAJATh C BPEMEHHBIMU MeTKaMu. B mHTepBaie
pa3BEpPTKM MOIYT UMETb MECTO OTKIOHEHHA METOK
OT JUHMM pacTpa Ho ocu X He fosee, ueM Ha +2%
oT ofiero pasMepa pacTpa.

3atem HaxkaTb Ha KHomKy Jymer spemern (10X)
u ¢ moMompio R120 ycTaHOBUTH TaKOH pasMax, 4To-
6bI MHTEPBAJ MEXIy METKaMu BpeMeHu 1 Mc 3aHU-
max 10 pejlenmii pacTpa IO TOPU3OHTAIU. Y CTAHOB-
Ky MpPOKOHTPOJUPOBATh BO BCEX IIOJIOXKEHUAX pas-
Maxa. IIpenesbHO-IOMyCTHMOE OTKJIOHEHHE MEXAY
2 u 9-0f JUHUAMU pacTpa COCTaBJAET +8%.

Kuonky aymst octaButs B nojoxennn 10X. Cursan
reHepaTOpa TOWHOH 4acToTH ycTaHosBuTb 2 K[ (uH-
repsax 0,5 Mc). Ha sxpaHe moABJIAIOTCA B 9TOM CIy-
yae 3 MeTKM BpeMeHU, CHUMaeMble C TeHepaTopa
rTouHo# wacToThl. OCLMIIOTPaMMy, HaXONALLYIOCH B
IeHTpe JUHUYU DPAa3BEPTKH, YCTAHOBATH C IMOMOIIEIO
PyUex CMeljeHUs TOYHO IO LEHTPY pacTpa SKpaHa.

BepHyTh KHOIKY Jybl BPEMEHHU B TIOJOXXCHHIE 1X
u moTeriroMeTpoM R124 ycTaHOBUTE CPEeIHION YacThb
CUTHaJa OMSTH TO LEHTPy o5KpaHa tpybxu. Ilpu
IIOBTOPHOM Ha)KATUX Ha KHOIKY JIyNbl BPEMEHU B
monoxenun 10X moONOKeHWe LEHTPAaJbHOU YacTH
OCL[MJIJIOTPAMMBI MOKET USMEHATHCA TOJNbKO Ha 60-
nee =1 Gosbioe ImeJeHHWE pactpa.

9.8. Kourpoas u ycTaHOBKA TreHepaTopa pasBEpPTKH

OcHOBHAf yCTaHOBKA TeHEPaTOpa PasBePTKU BBINOJ-
HeHa B myHKTe 9.7. U 5Ta yCTaHOBKAa NOJDKHA OBITH
cripaBenmBoi auist npeneros 1 c/nenesme — 0,1 mc/
[menenve. O NpaBUIBLHOCTH YCTAHOBKY X TOYHOCTH
reHepaTopa pa3BePTKM B STOM IHAla3oHe ClelyeT
- y6emuTHCs ¢ TOMOIBIO TeHepaTopa TOYHOM YACTOTHI.
OcCHOBHBIE 3JI€MEHTH yCTAHOBJEHBI 10 IYHKTY 9.7.

TlyTeM MOCTENEHHOIO M3MEHEHUs IPEeNeJOB pasBepT-
xu or 1 c/menenue mo 0,1 mc/meneHme m myTeM co-
OTBETCTBYIOUIEH YCTAHOBKM TeHepaTopa TOYHON dYac-
TOTHI TMPOKOHTPOIKUPOBATh TOYHOCTH TEHEPATOPa pas-
BEPTKU U €TI0 JHHEHHOCTD. [lonycTuMas NOTPEeurHOCTb

distance between the time markers of 1 ms have
to be set so that always one large division on the
graticule tallies with one time marker. The second
and ninth division lines must tally exactly with.the
time markers. The deviation of the time base can
be maximum +2% of the whole range of the
graticule in the direction of the X-axis.

Then, by depressing the push-button “MAG.“ for
10X time magnification, such a sweep has to be
set with R120 that the interval between the time
markers of 1 ms take up 10 divisions on the ho-
rizontal graticule scale. This adjustment must be
checked in all the sweep settings; the maximum
permissible deviation between the second and ninth
markers is +8%.

With the time magnification left set to 10X, the
precision frequency generator has to be 'set to
2 kHz (interval 0.5ms). Three time markers produc-
ed by the precision frequency generator will be
displayed on the screen. The waveform displayed
in the centre of the time base has to be shifted
into the centre of the graticule on the screen by
means of the shift controls. Then, the time mag-
nification must be cancelled (set to 1X) and with
potentiometer R124, the centre of the waveform
must be shifted back into the screen centre. When
the time magnification 10X 1is applied anew, the
‘deviation of the waveform centre must remain
within 41 large graticule division.

9.8. Checking and adjustment of the time base

The adjustment of the time base, as carried out
according to the preceding item (9.7.), must remain
valid in all the ranges 1 s/div. to 0.1 ms/div. This
correctness of adjustment and the precision of the
time base can be checked with the aid of the

precision frequency generator with the controls -

of the oscilloscope set as given in item 9.7.

By successively altering the ranges of the time
base from 1 s/div. to 0.1 ms/div. and by setting the
precision frequency generator accordingly, the ac-
curacy of the time base and its linearity can be
checked. The permissible error of the time base,

*
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nejvice +-4%. PFipustnd nelinearita je v rozsahu
2. a 9. dilku +2%. Celkovou délku stopy nastavit
potenciometrem R74 na 10,5 velkych dilkd pFi 1 ms/
/ail. ’

Pro nastaveni zbyvajicich rozsah@t 50 ws/dil aZ
0,1 ws/dil je smé&rodatna néasledujici tabulka s tda-
jem nastavovaného rozsahu, kalibratniho kmitoC-
tu, po¢tu dilkd rastru na jeden kalibra¢ni priibéh
a nastavovaciho prvku. Pro hodnoceni pFesnosti
a nelinearity plati tatdZ mé¥itka jako v rozsahu
1 s/dil aZ 0,1 ms/dil. .

’

TeHepaTopa pasBepTKH, maMepsemas Ha 2 u 9-M nme-
ntemmsax, coctasiaser Maxc. +4%. Jlomycrumas me-
JuHEAHOCTh B IIpefienax 2-To ¥ 9-To IeneHUR co-
crasiger 12%. O6uryo nIuMHY OCHHJLIOrpaMMEL
YCTaHOBUTL moOTeHIUoMeTpoM R74, pasuyio 10,5
Gompmux mesenuit mpu 1 mc/nenenue.

[locse ycTaHOBKM OCTaJbHBEIX Ipenenos 50 mxc/me-
nenue — 0,1 Mxc/nenenue HEO6XOOMMO PyKOBOICTBO-
BaThCA HUDKecaendylomeil Ttabiauueil ¢ yKasaHUeM
YCTAHOBJIEHHOTO IIpenesa, YacTOTHl KaJuOGpPOBKHM, KO-
JINUECTBA NEJEHUH DpacTpa, MPUXONAUIMXCA Ha ONUH

Tepuon CUTHaJja KaJIMGPOBKKA ¥ YCTAHOBOYHOTO BJe-

MeHTa. JJIA OUEHKM TOYHOCTY HEJIMHEHHOCTH CIIpa-
BEITUBEL Te )€ [IPaBUJAa, KaK ¥ B NUATa30HE CKO-
pocreit 1 ¢/nenenne — 0,1 mc/nenenne.

measured within the range of the second and
ninth divisions, is maximum +4%; the permissible
non-linearity is +2% within the same range. The
total length of the trace has to be set with the
potentiometer R74 to 10.5. large divisions on the
graticule at 1 ms/div. setting.

For adjusting the remaining ranges 50 wgs/div. to
0.1 ws/div., the following Table is applicable; for
the ranges to be set, it gives the calibrating fre-
quency, the number of division lines of the grati-
" cule for one calibration sweep and the appropriate
adjusting element. The same criteria apply to the
precision and linearity as to the range 1 s/div. to
0.1 ms/div. :

Table for the adjustment of the time base ranges

Nastavovany | Kalibragni | Potet dilkd |Nastavovaci Yeranasausac: | Yacrora Kﬁgﬁ:ﬁf" Yeranosos- Range to be | Calibrating Ng‘;‘;‘t‘i’galgf Adjusting

‘zékladny kmitocet rastru prvek passepTHY KanubpoBKH pactpa HBIM 3JIEMEHT adjusted frequency divisions element
50 ws/dil 10-kHz 2 - cl4 50 Mkc/nenenue - 10 k' 2 Cl4 50 us/div. 10 kHz o2 Ccl14
20 ws/dil 100 kHz 0,5 Cc14 20 Mxc/nenenue 100 xI'x 0,5 Cc14 20 us/div. 100 kHz 0.5 c14
10 ws/dil 100 kHz 1 Cci4 10 Mxc/nenenue 100 xI'g 1 C14 10 ws/div. 100 kHz 1’ C14
5 ws/dil 100 kHz 2 C16 5 Mkc/nenenue 100 xI'y 2 C16 5 usfdiv. 100 kHz 2 C16
2 wsfdil 1 MHz 0,5 C16 2 MKc/nenenne 1 MI'g 0,5 C16 2 us/div. 1 MHz 0.5 C16
1 ws/dil 1 MHz 1 Ci6 1 Mkc/nenenue 1 MI'n 1 C16 1 ws/div. 1 MHz 1 C16
0,5 us/dil 1 MHz 2 Cc17 0,5 Mkc/nenexue 1 MI'g 2 _C17 0.5 ws/div. 1 MHz 2 c17
0,2 us/dil 10 MHz 0,5 Cc17 0,2 mxc/nenenue 10 MIl'm | 0,5 C17 0.2 ys/div. 10 MHz 0.5 C17
0,1 ys/dil 10 MHz 1 c17 0,1 Mxc/nenenue 10 MI'y 1 C17 0.1 ys/div. 10 MHz 1 c17

Zatadit tlatitkem Gasovou lupu 10X a v nastaveni
pro rozsah 0,1 ws/dil dle tabulky kontrolovat linea-
ritu a pFesnost Casové zdakladny. Pf¥ipadné odchyl-
ky vyrovnat dostavenim trimrd C3 a C4 v konco-
vém stupni horizontalniho zesilovace (obdobné ja-
ko u rozsahu 1 s/dil az 0,1 ms/dil).

Brumouuts snymy spemenu 10)< ¢ HOMOLIBIO KHONKH
u Ha mpenene 0,1 Mxc/menenve no TabavLe IPOKOH-
TPOJUpPOBATh JHUHEHHOCTh W TOYHOCTH Te€HepaTopa
passeprru. OOHapyskeHHBIE OTKJIOHEHUS yCTPaHHUTb
¢ IIOMOIIBIO IOACTpoeuHbiXx KoHpeHcatopoB C3 u C4
B OKOHEYHOM KaCKale YCUJAMNTENs TOPU3OHTAJIBHOTO
oTkIoHeHusA (aHaJIOTHYHO B mpenete 1 c/menenue —
— 0,1 mc/nenenne).

By depressing the appropriate push-button, the
time magnification of 10X has to be set and with
the selector set to 0.1 us/div., the linearity and the
accuracy of the time base have to be checked ac-
cording to the above Table and deviations (if any)
corrected by means of the trimmers C3 and C4 in
the final stage of the horizontal amplifier (the
procedure is similar to that described for the
ranges 1 s/div. to 0.1 ms/div.).
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9.9. Kontrola a dostaveni vertikalniho zesilovate

99.1. Komtrola a dostaveni

vychylovaciho ¢initele

Pomoci kabelu dodavaného jako p¥isluSenstvi s pFi-
strojem propojit vystupni zditku kalibratoru 60 mV
se vstupnim konektorem kanédlu A. Prepinaé vy-
chylovaciho Cinitele kandlu A p¥epnout do polohy
20 mV/dil a Cerveny knoflik plynulé zmé&ny vychy-
lovaciho Ginitele nastavit do pravé Krajni polohy.

Sepnout funkcni tlacitko A a pomoci potenciometru

posuvu f nastavit zobrazeni na stfed stinitka. Ob-

délnikovy prtbé&h z kalibratoru pomoci ovladacich
prvkl Casové zdkladny zasynchronizovat a p¥epi-
nat CAS/dil nastavit tak, aby na stinitiku bylo zo-
brazeno nékolik period kalibratniho napé&ti.

Sroubovdkem dostavit potenciometr oznafeny na
panelu KAL tak, aby amplitudu zobrazeni tvofily
3 velké dilky rastru stinitka. Obdobnym zptisobem
po piivedeni kalibra&niho signdlu na vstup B a
sepnuti tlaCitka B zkontrolovat a p¥ipadné& dostavit
vychylovaci ¢initel kanalu B.

9.9.2. Komtrola a dostaveni Ss Vyva-

Zeni vstupniho zesilovace

Sepnout funkéni tladitko A a nulovaci tladitko ka-
nédlu A. TlaCitkem AUT zajistit automatické odbi-
héni Casové zakladny. Sroubovdkem dostavit po-
tenciometr kanalu A oznateny na panelu BAL tak,
aby se stopa na stinitku pFi pFepinani p¥epinace
vychylovaciho &initele do poloh 2, 5, 10 mV/dil ne-
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9.9. KouTpons u peryimpoBKa ycHIuTels jBepTH-
-KaJIbHOI'O OTKJIOHEHHU A

991. KoHTpouas u'peryiuposKa

KosdPduMIUEHTa OTKIOHEHUSA

C momoursio KaGeis, IMOCTABIAEMOTO B KAYECTBE IIPHU-
HaJJIEKHOCTE BMecTe ¢ IpPU60pOM, COENUHUTH BBI-
XOJHOe THe3mo Kauaubpatopa 60 MB co BxomubiM
raesgoM KaHaJa A. Ilepexmouatesns xosdduirmenta
OTKJIOHEHUs KaHaJa IIepeBecTu B moxoxenue »20 MB/
[menenue u KpacHyio PyuUKy ILIaBHOM pETyJIHpPOBKH
KooQPuIIMeHTa OTKJIOHEHMA YCTaHOBUTH B IIPaBoe

‘KpaiiHee noJiokeHue. HakaTp Ha KHONKY »A« ‘m mo-

TEHITHOMETPOM CMEUISHUA 110 BEPTUKAJU YCTAHOBUTH

" OCHUJLJIOTPaMMYy IO LIEHTPY 3KpaHa. Ilpsmoyrois-

HBIM CHUTHAJ KaaubpaTopa CHHXPOHM3UPOBATH € IO-
MOIIBIO 3JIEMEHTOB YIPaBJIEHUs I€HEepPaTOpa PasBepT-
KU ¥ IepekJiodaTeas »Bpemsafnerenue« ycramoBUTH
B TaKOe II0JIO)KeHWe, YTOObl Ha dKpaHe ObLIO M306pa-
KEHO HECKOJBKO IIEPUONOB HANDKEHUs Kalubpos-
KH.

OTBepTKO! yCTAHOBUTH IOTEHIUOMETP, OGO3HAUEH-
"B Ha madeau »Kau.«, B Takoe mosoxenue, 4To6bI
pazMax OCLMJLIOTPAMMBI COOTBETCTBOBAJ TpeM 60Jib-
LIMM JeJeHWsM pacTpa SKpaHa. AHAJOTMYHEIM o6pa-
30M IOCJIe IOfJayy CHTHaja KaaubGpoBKH Ha Bxom B
U BKJIIOYCHUs KHOIOKYM B IIPOKOHTPOIMpPOBATL H, B
clIy4ae HeOOXOOUMOCTH, YCTAHOBUTH KOBPPUIMEHT
OTKJIOHEHUsA KaHaja B. ‘

\

99.2. KoOHTpPOZD M yCTAaHOBKA 6aJaH-
Ca 110 MOCTOAHHOMY TOKY

BXOOHOTO YyCUJHUTEAA

Bruounts KHOMKY »A« M KHOIKY YCTAaHOBKH HYJIs
kanHasma A. Kmonkoii »ABT« obecmedyuTh aBTOMATHU-
4ecKylo pafory reneparopa passepTku. OTBepTKOM
yCTaHOBHUTb IIOTEHITMOMETD Karaja A, 0603HaueHHBIH
Ha maHejaum depe3 »banaHc« Tak, 4TOGB OCLMJLIO-

TpaMMa Ha 9KpaHe MNpH II€PeKJIOUeHUH IEepeKJIoda-

TeNsA KOOQPUIIMEHTA OTKJOHEHHUA IIOJNIOKEHUS 2-5-

- 9.9.1.

9.9. Checking and adjustment of the vertical
amplifier

Checking and adjustment of
the deflection coefficient

The output socket “60 mV*“ of the built-in calibrator
has to be interconnected with the input connector
of channel A by means of the cable which is sup-
plied as an accessory. The deflection coefficient
selector of channel A has to be set to “20 mV/div.“
and the red knob of the continuous deflection
coefficient control has to be turned to its extreme
clockwise position. The function push-button “A*“
must be depressed and the displayed figure shifted
into the screen centre by means of the potentio-

meter for vertical shif't‘“i “. The rectangular
waveform of the calibrating voltage has to be

synchronized by adjusting the time base, and the .

selector “TIME/DIV.“ set so that several cycles of
the calibrating voltage appear on the CRT screen.

Then, the potentiometer “CAL.“ has to be set with
a screwdriver so that the amplitude of the display-
ed waveform is 3 large graticule divisions high on
the CRT.screen. . . ’ .
Also the deflection coefficient of channel B has
to be adjusted similarly, after applying the ca-
librating voltage to the input “B“ and depressing
the function selection push-button of channel B.

99.2. Checking and adjustment of
the DC balancing of the input

amplifier .

The function push-button “A“ has to be depressed
and also the one marked “DC BAL.“ of channel A.
By depressing the push-button “AUT.“, free run of
the time base has to be selected. Then, the poten-
tiometer “BAL.“ has to be adjusted with a screw-
driver through -the panel hole so that the trace
on the screen moves only maximum 2 mm when
the deflection coefficient selector is switched suc-




posouvdla o vice neZ 2 mm. Obdobnym zptsobem
zkontrolovat a dostavit kanal B.

9.93. Kontrola a dostaveni kapacit-
niho vyrovnédni vstupniho

délice

Kontrolu provést v zapojeni dle bodu 9.9.1. Dosta-
vit optimalni tvar obdélnikového priib&hu na sti-
nitku v polohéch p¥epinafe vychylovaciho &initele
20 mV/dil; 0,2 V/dil a 2 V/dil_podle tabulky:

-10 MB/menenue cmemanocs e Goaee 2 MMm. AHajo-
TUYHO TIPOBEPUTH U YCTAHOBUTEL KaHaJ B.

993. KoHTpPOJA® M yCTaHOBKa
€EMKOCTHON KOMODEHCaAaUUU

BXOLHOTO AEeAUTENS

Kontpone ocymecmsurs mo cxeme mymkra 9.9.1.
YCTaHOBUTD ONTMMAJBHYIO (POPMY MpPAMOYTOILHOTO
CHUTHaJa Ha O9KpAaHE B TIOJOMKEHUAX MEPEKJIIOIATENs
kosdpunuenta orxionenns 20 mB/nenemme, 0,2 Bf
[nenenne u 2 Bfnenenue mo Tabimie:

cessively to the positions “2 mV/div.*, “5 mV/div.“
and “1Q0 mV/div.“.
Channél B has to be adjusted in the same manner.

993. Checking and adjustment of
the capacitance balance of the
input divider 4

The oscilloscope remains connected as described
in item 9.9.1. Optimum shape of the rectangular
waveform on the screen, with the deflection coef-
ficient selector set successively to “20 mV/div.“,
“0.2 V/div.“ and “2 V/div.“ has to be adjusted ac-
cording to the following Table.

Table for balancing the input divider

: . ) Adjusting element
Poloha Napéti Kanéal A Kan4al B ITonoxenune Hampssxenne | Kaman A Kauan B Selector Calibrating
pfepinace kalibratoru | dostavit dostavit nepexkIioyaTeNns | KamubpaTopa | yCT. 3MEMEHT | yCT. 3IeMeHT position voltage Fm: Cgan'nel For Cganne‘l
20 mV/dil 60 mV . C12 c1z 20 mB/nenenue 60 MB C12 Cl12 20 mV/div. 60 mV Cc12 C12
0,2 v/dil 600-mV Cc7 Cc7 0,2 B/nenenwue 600 MB Cc7 C7 0.2 Vﬁdiv./ 600 mV Cc7 Cc7
2 v/dil 6V Cc1 C1 2 B/nenenue 6B Cl Cl 2 V/div. "6V Cl. C1

9.94. Kontrola pfechodové
charakteristiky

Kontrolu provést pomoci generatoru obdéilnikovyc‘h

impuls@i s nab&znou hranou asi 4 ns a ifkou asi -

10 ws 0 amplitudé 80 aZ 100 mV a vystupni impe-
danci 50 Q. Signal z generatoru pfivést na vstupni
konektor kontrolovaného kanalu kabelem zakon-
Cenym 50 Q priichozi z4t8Zi. P¥i zmin&né amplituds
generatoru kontrolovat oba kanaly p¥i vychylova-

cim Ciniteli 20 mV/dil. Dovoleny p¥ekmit je 5%.
P¥ipadné dostaveni pFechodové charakteristiky do- -

porutujeme své&fit vyrobci (viz kapitola 10.7.).

994. KoHTpoOJXb mepexomHOIMH
XapaKTE€PUCTUKH

KonTpous ocymrectuTs ¢ moMouibio resepatopa mpsi-
MOYTOJIBHBEIX HMIIYJIBCOB C JJIATEIBHOCTBIO [IEpeIHe-
ro ¢ponTa npuba. 4 HC ¥ NIUTEIHHOCTHIO MMITYJIbCA

npubn. 10 MKC Ipu pasMaxe MMITYJIbCOB 80-100_ »B

¥ BEIXOOHOM comportusieruu 50 Om.

CurHan cHuMaeMBIA C reHepaTOpa, TOAATH HA BXOM-
HOE€ THE3I0 KOHTPOJUPYEMOTO KaHAJa C IIOMOILIBIO
KabeJss, HAaTPYXEHHOrQ HA IPOXONHY HATPy3Ky
50 Om. Ilpu yxasaHHON aMIIUTyHe CHTHaja TeHe-
paTopa KOHTPOAMPOBATh ofa KaHaia Ipu Koopdu-

nuenTe oTkiaoHeHus »20 MB/nenenue«. lomycrumsiii -

spi6poc cocrasaser 5%. BosMoxHyio ycraHOBKy IIe-
PEXOJIHOM XapaKTEePUCTUKHN PEKOMEHIYETCS TOPYIHTh
3aBomy-usrorosuTemo (cM. pasmerx 10.7.).

994. Checking the transfer
characteristic

For this checking, a square-wave generator is re-
quired;. the rising edge of the produced waveform
must be approximately 4 ns, the width of the
rectangles approximately 10 us and their amplitude
80 to 100 mV at an output impedance of 50 Q.
The signal from this generator has to be applied
to the input connector of the channel which has
to be checked, over a coaxial cable terminating in
a 50 Q open-circuit load. At the mentioned ampli- )
tude, the two channels have to be checked with
the deflection coefficient of “20 mV/div.“ set. The
permissible overshoot is 5%. Adjustment, if neces-
sary, can be carried out only in a well equipped
electronic workshop and, therefore, should be
entrusted to the makers’ service organization (see
item 10.7.).
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Kontrola kmitodtové
charakteristiky ,

~ Z vi generatoru se stdlou amplitudou a vystupni
impedanci 50 Q p¥Fivést signal o kmito&tu 1 MHz
kabelem zakonfenym prilichozi zatéZi 50 Q@ na vstup
kontrolovaného kanalu. Amplitudu generatoru na-
stavit tak, aby na kontrolovaném rozsahu byla vys-
ka zobrazeni na stinitku 3 velké dilky. Pak zvy$o-
vat kmito€et generdtoru a kontrolovat vysku zo-
brazeni na stinitku. P# kmitoétu 25 MHz nesmi
zobrazend amplituda poklesnout o vice neZ 30%
proti amplitudé p¥i 1 MHz.

9.9.5.

996. Kontrola a ss vyvadZeni
kanédlu B

Sepnout funkéni tla¢itko B a nulovaci tladitko ka-
nélu B. Regulator posuvu kanélu B" 1 nastavit tak,
aby se stopa na stinitku p¥i spindni tlafitka B--
neposouvala. Dostavnym prvkem R216 na tiSténé
desce vertikdlniho zesilovale dostavit stopu na
stfed rastru.

9.9.7. Kontrola a ss vyvaZeni A+B
Sepnout tlacitko A~B a stopy obou kanalt nasta-
vit p¥isluSnymi regulatory posuvu na st¥ed rastru.
Sepnout funkéni tlacitko A1-B a dostavnym prvkem
R204 na tiSt&né desce vertikdlniho zesilovace do-
stavit stopu na st¥ed rastru. )

998. Kontrola a nastaveni
horizontdlniho zobrazeni
Sepnout funkéni tlatitko A a nulovaci tlac¢itko ka-
nélu A a p¥i b&Zici Casové zédkladn& nastavit stopu
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995 KoHTpPOJDb 4WacTOTHOH

XapaXKTEepUCTHUKH

C spixona remepatopa BU momasath curHas mocro-
AHHOM aMILUIUTYINBI NPKM BBIXOIHOM COIIPOTHBJIEHMM
50 OM Ha BxOI KOHTPOJHPYEMOTO KaHaJa dYepes
npoxoxHylo Harpysky 50 Om. UYacrora curmama
1 x['u. AMIUIMTYRy reHepaToOpa yCTAHOBUTL TaKOMH,
4TO6bl Ha KOHTDOJIMPYEMOM IIpeNeJie. BHICOTA OCI[HJI-
JIOTpaMMbl Ha SKpaHe COCTaBJANA 3 GOJBIINX mele-
HuA. 3aTeM IIOBBIIATL YACTOTY I€HEPATOPA U KOH-
TPOJIMPOBATh BBHICOTY OCLIHJJIOTPAMMEI Ha skpane. Ha
gactore 25 MI'y uzofpaskaeMas aMILINTyIa HOMKHA
yMeHbIIUTHLCS He Gosee ueM Ha 30% orHOCHTeMBHO
aMIIUTYyel Ha gyactore 1 M@,

9.96. KouTpoapr u 6anaHCUpPOBKaA IO

MOCTOAHHOMY TOKY KaHaJga B

BruiounTs KHOMKY B M KHONKY yCTaHOBKU HyJis
KaHaia B.

Perymarop mnepemeineHus mo BepTHKajiu KaHajga B
yCTAHOBUTH TaK, uTOGBl JUHUS Ha SKpaHe IIPHU Ha-
KaTnu KHomku »B1« me cMemasmacs. C moMomsio
yCTaHOBOUHOTO dJeMeHTa R216 Ha msarte ycuautesas
BEPTUKAJIBHOTO OTKJIOHEHUS YCTAHOBUTL JIMHUIO IIO
LIEHTPY pacTpa.

KonTponpr u 6antaHCUpPOBKaA IO
nocTosHHOMY TOoKy AXLB

9.9.7.

Hasxxates Ha xHOmKy »A~B« 1 ocipunnorpamMmmer ofoux
KaHaJIOB C IIOMOINBIO COOTBETCTBYIOUIUX DEryJsTOPOB
TepeMelIeHNsT yCTAHOBUTE 0 LIEHTPY pacTpa. Bxio-
4YuTh KHOUKY »ATB« M ¢ IIOMOLIBIO yCTAHOBOYHOTO
asemenTa R204 Ha miaTe yCHIuTENIs BEPTUKAJIBHOTO
OTKJIOHEHUSI YCTAHOBUTH JMHUIO TIO LEHTPY pacTpa.

9.98. KouTpoap u ycTaHOBKa OTKIJIO-
HeHUSA MO TOPHUBOHTAIH

BxmiounTh KHONKY A U KHOIKY YCTaHOBKM HYJIS Ka-
Hala A u npu paboraioljeM IeHepaTOpe PasBEPTKU

9.95. Checking the frequency

response

A constant amplitude signal of 1 MHz frequency,
drawn from the RF generator of 50 Q output im-
pedance, has to be applied to the input of the
channel which is being checked, over a coaxial
cable terminating in an open-circuit load of
50 Q. The amplitude of the generator has to
be set so that with the appropriate range select-
ed, the height of the figure displayed on the
CRT screen is exactly 3 large divisions of the gra-
ticule. Then, the frequency of the generator has to
be increased and the height of the figure followed.
At the frequency of 25 MHz, the amplitude on the
CRT screen must not drop by more than 30% of
that at 1 MHz. e

9.96. Checking and DC balancing of

channel B

The function push-button “B“ and the push-button
“DC BAL.“ of channel B must be depressed. The

vertical shift control 1 “ of channel B has to be

set so that the trace on the CRT screen remains
motionless’ when the push-hutton “BA“ is depres-
sed and then released. Then, the trace has to be
set to the graticule centre with R216 on the PCB
of the vertical amplifier. .

9.9.7. Checking and DC balancing

A+B

The push-button “A~B“ has to be depressed and
the traces of the two channels set to the centre
of the graticule by operating the appropriate con-
trols. Then, the function push-button “A+B“ must
be depressed and the trace set to the graticule
centre by means of the trimmer R204 on the PCB
of the vertical amplifier.

9.98. Checking and adjustment of

the horizontal display

The function push-button “A“ and the push-button
“DC BAL.“ of channel A have to be depressed and




na stinitku regulatory horizontdlniho posuvu-=-
symetricky kolem vertikalni osy rastru. PFepnout
prepina¢ CAS/dil do polohy X-Y, regulaénim prv-
kem R81 na ti$téné desce horizontdlniho zesilovace
nastavit bod na vertikalni osu rastru.

Nastavit prepina¢ vychylovaciho ¢initele kanalu B
do polohy 10 mV/dil a na vstupni konektor kanalu
B pfivést napéti z kalibrdtoru 60 mV. Dostavnym
prvkem R260 na desce vertikdlniho zesilovace na-
stavit amplitudu horizontdlniho zobrazeni na 6 vel-
kych dilkd. Dbat, aby pfi méfeni byl cerveny knof-
lik plynulé zmény vychylovaciho ¢initele kanalu B
v pravé krajni poloze. ;

9.10. Kontrola a nastaveni oddélovate TV
synchronizace

Generator TV signalu (pozitivni videomodulace, vy-
stupni napéti asi 1 V) pfipojit na vstup A, vazba
stfidavéa, vyska obrazu 2 dilky. ZaFadit tlaCitka TV,
+, INT. Radi¢ &asové zakladny nastavit na 100 ps/
/dil.

Potenciometrem. R36 nastavit stabilni zobrazeni sle-
du synchroniza¢nich impulsti. Poopravit nastaveni
potenciometrem UROVEN a pak zvé&t$it obraz na
4 dilky (mezi vrcholy synchronizaénich impulst
pfi 100% videomodulaci). Dostavit R36 na stabilni
zobrazeni a znovu kontrolovat stabilitu obrazu-p¥i
vySce 2 dilkl. Obsahuje-li videosigndl ruSivou sloZ-
ku stfidavého napéti nebo Sumu, nemusi byt zobra-
zeni stabilni. Proto neni vhodné nastavovani po-
moci TV pfijimace.

YCTAHOBUTH JUHHNIO Ha SKpaHe CHUMMETPHUYHO OTHO-

CHTEJIbHO BEPTHKAJIbHOM OCH pacTpa ¢ TIOMOIIBIO pe-
TyJMpPOBOK IlepeMeleHus IO TOPU3OHTAJIU
Ilepexmouaresas »Bpems/nencHue« mepesectd B IO-
goxenue X-Y ¢ momompio peryauposku R81 Ha
mjaTe YCUJIUTENS TOPUIOHTAJIBLHOTO OTKJIOHEHUA
YCTAHOBUTH TOYKY II0 BEPTHUKAJIBHOM OCH pacTpa.
ITepexmouartens xoadpdunueHTa OTKIOHEHMA KaHaja
B mepesectu B moaosxkenue »1Q MB/menemue« u Ha
BXONHOE THe3[0 KaHala B mojmaTe HampsoKeHue Ka-
aubpatopa 60 MB. C moMomibio ycTaHOBOUHOTO 3JIe-
Menrta R260 Ha moaTe ycUJIHTeNA BEPTUKAJBHOTO
OTKJIOHEHMSI yCTAHOBHUTH pasMax JUHUU IO TOpH-
30HTAJIU, paBHEIM 6 Goabmium peirenusM. Heobxomu-
MO CJIEeIUTH 3a TeM, 4TOOBl NpH M3MEPEeHWH KpacHas
KHOIIKAa IIJIaBHOTO U3MEHEHHUA KO3PPUIIMEHTa OTKJIO-
HEHUS KaHaja B Haxooujiach B IpaBOM KpaiiHeM IIO-
JIOXKEHUHU.

» =K.

9.10. Kourpoas u peryiupoBKa cemapaTopa CHHXpO-
HUSUPYIOIWNX UMIYJIbCOB TeIEBU3HOHHOTO CHI-
Hala

TenepaTop TENIEBUSMOHHOTO CUTHAJA (IIOJOXKUTEJb-
Hag MOAYJANMSA BHUIEO, BHXOLHOE HAIIPSIKEHUE
npubn. 1 B) momats Ha Bxom A, CBfA3p IO TIEpe-
MEHHOMY TOKY, BBICOTa OCIJMJLIOTPaMMBl 2 AeJIeHUA.
Hasxate Ha xHomkm »TB«, »-}«, »Buyrp.«. Ilepe-
KJII0YaTeslb CKOPOCTH DasBePTKU yCTaHOBUTH B IIO-
noxenue 100 mxc/menenue. Ilorenuuomerpom R36
YCTAaHOBUThH yCTOMUNBOE M300pakeHHe CHHXPOHU3MU-
PYOIIUX HMIIyJIbCOB. Y TOYHUTH YCTAHOBKY IIOTEH-
LIUOMETPOM »Y POBEHbK W 3aTeM YBEJUYMTH H306pa-
sxeuue 1o 4 memeHuin (MeXIy BepLUIMHAMU CHHXPO-
Husupyomux umiyascos npu 100% seieoMonya-
uuu ). Yeranosuts R36 Tak, 9yToObl MOJNIy4HUTH YCTOH-
uuBoe u300pa’keHWe ¥ CHOBA IPOKOHTDOJIHPOBATEH

CTabUIBHOCTh U300paXKeHUs [IPH BBICOTE 2 NeJeHWH. .

Eciu BUIEOCHMTHAJ CONEP)KUT COCTABJAIONIYIO TTOMEX
[epeMEHHOTO HANpSUKeHHUs WM LiyMa, TO u3o6pa-
KEHHE MOMKET OKasaThCsi HeycToiuusbIM. IloaToMy

Heue.uecooGpasHo IJIsL yCTAHOBKM UCIIOJIB30BaTh Te- )

JIEBUZHOHHBIM IPpUEMHYK.

with the time base running freely the trace on the.
screen has to be adjusted symmetrically to the
graticule vertical axis by means of the horizontal
shift controls “.=-“Then, the selector “TIME/
/DIV.“ has to be set to “X-Y“ and by adjusting the
trimmer R81 on the PCB of the horizontal ampli-
fier, the spot on the screen must be set to the
vertical axis of the graticule. Then, the selector
“V/DIV.“ of the deflection coefficient of channel
B has to be set to “10 mV/div.“ and the voltage
of 60 mV from the built-in calibrator applied to
the input connector of channel B. Finally, the am-
plitude of the horizontal display has to be set to
6 large divisions of the graticule by means of R260
on the PCB of the vertical amplifier. It is essential
to ensure that during the whole described proce-
dure, the red knob for continuous deflection coef-
ficient control of channel B remains in its extreme
clockwise position.

9.10. Checking and adjustment of the TV sync
separator .

The TV signal generator (positive video-modulation,
output voltage approximately 1 V) has to be con-
nected to input “A“, AC coupling selected and the
figure height set to 2 divisions. The push-buttons
“TV, “+“, “INT.“ have to be depressed and the
time base speed of 100 us/div. selected.

With the potentiometer R36, a steady display of
the sync pulse train has to be adjusted. After cor-
recting the setting of potentiometer “LEVEL“ (if
necessary ), the size of the displayed figure has to
be increased to 4 divisions (between the sync
pulse peaks at 100% video-modulation). Then, the
trimmer R36 has to be adjusted to obtain a steady
figure which has to be checked when it is reduced
to a height of 2 divisions. If the video- signal con-
tains an interfering component of AC or noise,
the display will not be stable. Therefore, it is not
suitable to use a TV receiver for carrying out the
described procedure.

o
@P




- 10. POKYNY PRO OPRAVY

10.1. Vyména souéasti

_PFi vyméné soucdsti na deskdch s ploSnymi spoji
neni dovoleno pédjeni souCédsti ze strany folie. Je
nutno postupovat timto zp@sobem: vadnou soufast
odstipneme tak, aby délka vyvodu nad tiS§ténou
deskou byla co nejdelSi. Tuto zbylou €ast co nej-
dokonaleji oCistime a na ni pFipdjime soucast no-
vou. PFi vyméns souasti na ploinych spojich je
nutno dbat, abychom nemuseli pajet dlouho nebo
vicekréat, aby nedo$lo k uvolnéni médéné folie. PFi
vicénasobném zniteni stejné soucasti je vhodné
zaslat pFistroj do vyrobniho podniku k opravé.

10.2. V§yména tranzistori

Tranzistory v objimkach je moZno vyménit pouhym
vysunutim z objimky. PFi zp&tném zasunuti je nut-
no dbat na to, aby nedoSlo k mnespravnému zasu-
nuti (orientatni vystupky na objimce i na tranzis-
toru se musi kryt). Pfed vytaZenim FET tranzistor

je nutno vyvody tranzistord zkratovat zkratovaci- .

mi pérky. PFi zpétné montaZi je moZno pérka od-
stranit aZ po nasunuti tranzistori do objimek.

10.3. V)"ména integrovanych ebvodii

Integrované obvody jsou podobn& jako tranzistory
zasunuty do objimek a lze je tedy vyjmout pouhy
vytaZenim. P¥i zp&tném zasouvani do objimky ]
nutno dbat na to, aby orienta&ni trojihelnik vy-
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10.” YKA3AHUS IIO PEMOHTY

10.1. 3amena neraneit

Ilpu 2ameHe feTasiel Ha IJIATaX [EYATHOTO MOHTAaXa
He IOIIyCKAaeTCs MasaTh JeTajJu CO CTOPOHBI (OJIbIHU.
Heo6xonnmo mocTymaTts ciaenyiomuM o6pasoM:

Brimenuryio us crposi merasb yCTpaHUTH TaKUM obpa-
30M, 4uTOOBI [NJMHA BEIBOZA HAZ IJIATOH II€YATHOTO
MOHTa)ka Oblia MakcuMaJubpHOM. OCTaBUIyiocs 4acTb

BEIBOIA - TIIATEJIBHO OYUMCTUTL U 'K HeH IpUuIasTh .

HOBYIO HeTaJb. [Ipu 2aMeHe meraneil Ha ILIaTe Heol-
XONMMO CJIEIHUTBH 3a TeM, YToObl maiika He IIPOU3BO-
IUJIaCh MPONOJIKUTENBHO MJIM HECKOJBKO pPa3 BO M3-
OeskaHue oTmeneHus MemHOU $osbru. Ilpm muoro-
KPAaTHOM BBIXOJE M3 CTPOA ONHOH W TOH >Ke HeTaju
11e71ec006pa3HO OTIPAaBUTH HPUGOP Ha PEMOHT 3aBONY-
-U3TOTOBUTEJIIO.

10.2. 3amena Tpansucropos

TpaH3UCTOPEI, yCTaHOBJEHHblE B IAHENAX, MOXKHO
2aMEHATH - IIyTEM WX IIPOCTOTO BHIIBIIKEHHUA U3 Ma-
senel. Ilpu ycramoBKe HOBOTO TpaH3HCTOpa. HEo6Xo-
IMMO CJIeNUTh 3a TeM, YTOOHI OH 6BLI BCTABJIEH Ipa-
BUJIBHO (KJIIOYH IJIs1 OPUEHTUPOBKM Ha NaHeIH H Ha
TPaH3UCTOpe NOJIKHBL COBMAnaTh). Ilepen BBLIBHMKE-
uueM TpaHsuctopoB FET Heo6xoZuMO 3aKOPOTUTH
X BBIBOIOBI C IIOMOIIBIO KOPOTKO3aMBIKAIOIUX IIPY-
KuHOK. [Ipn obpaTHOM MOHTa)e MOXKHO yCTPaHUTb

IIPYXUHKU TOJBKO IIOCJE€ YCTAaHOBKHU TPaH3UCTOPOB

B IIaHEJIH.

10.3. 3amena uHTerpajHbIX MHKpPOCXeM

VHTerpanbpHble MUKPOCXEMBI aHAJOTUYHO TPAaH3UCTO-
paM 3aIBUHYTH B TaHEJM M KX MOXHO BBIHMMATb
myTeM IIpOCTOTO BHIABMDKeHUs. Ilpum sanBuikeHHU
MHUKpOCXeM B HaHeJu HeoOXOJMMO CJENUTh 3a TeM,
uTOOBl METKa Ha KOpIYyCe WHTETPaJbHON MHUKpOCxe-

10. INSTRUCTIOS FOR REPAIRS

10.1. Exchange of components

When a component mounted on a PCB has to be
exchanged, direct soldering to the metal foil must
be avoided. The correct procedure for exchanging
a component is as follows: The defective compo-
nent has to be cut off so that the remnants of its
terminal wires which remain attached to the PCB
are as long as possible. Then, these wires have
to be cleaned thoroughly, the ends formed into
small loops and the new component soldered to
them. When a component (such as a transistor
socket) which is soldered directly to the PCB has
to be dealt with, then it is essential to reduce the
soldering time to minimum and not to solder the

"~ same point repeatedly, so as to prevent peeling
- off of the copper foil.

If ‘a certain component becomes defective repe-
atedly, it is advisable to send the oscilloscope
to the makers’ service organization for repair.

10.2. Exchange of transistors

Transistors inserted in sockets are easily exchang-
eable, simply by removing the defective one, and
inserting the replacement. However, care must be
taken to insert a new transistor correctly (the
extrusions on the transistor and on the socket.
must tally). Before removing a FET-type transistor,
its outlets must be short-circuited by means of
a shorting spring which must not be removed be-
fore the transistor has been reinserted into its
socket.

10.3. Exchange of integrated circuits

Similarly as transistors, integrated circuits are
inserted in sockets; consequently, they can be
easily exchanged, simply by removing the defective
one and inserting a replacement which must be in




\

leptany v desce byl proti z&¥ezu na pouzdru inte-
grovaného obvodu, .

Hybridni integrovany obvod a linedrni integrované
obvody jsou pajené pfimo do tisku a pF jejich
vyméné postupujeme podle bodu 10.1.

10.4. Demontéaz knofliki

Knofliky lze vyménit nebo znovu dostavit do Sprav-
né polohy tim, Ze z knofliku vytdhneme bilou kryci

¢epitku a povolime nebo pritdhneme Sroub, ktery.

je uvnit¥.

10.5. Vyména a demontdZ prvkii umisiénych na
panelu

PFi demontaZi, opravé nebo vym&nd ovladacich
prvkii umisténych na panelu je nutno nejd¥ive
provést demontdZ kpoflikii. Déle je nutno demon-
tovat veSkeré vstupni a vystupni zdifky. Tim se
ndm podafi uvolnit Stitek, pod kterym je ukryto
upevnéni ovladacich prvk umdisténych na panelu.

Mbl- GBLIa HampaBJleHa IIPOTUB TPEYTOJbHUKA, BbI-
TpaBJIEHHOTO Ha ILIaTe IIeYaTHOTO MOHTa’Ka.
T'ubpunHas uMHTErpalbHas MUKpPOCXeMa U JIMHEHHEIE
MHTEerpaJbHble MUKDPOCXEMBI, IIPUTIasIHHbBIE HEIOCpPes-
CTBEHHO K ILIaTe TIEYaTHOTO MOHTa)Xka, 3aMEHSIIOTCST
B COOTBETCTBHM €O CKasdaHHBIM B nyHkre 10.1.

10.4. [emoutax pyduku

Pyuxu MOXHO 2aMeHATh WM yCTaHABIMBATH B IIpa-
BUJIBHOE IIOJIOXKEHHUe IyTeM BBIIBMIKEHUA 6eIOT0 KOJI-
mauka ¥ ocaabIeHUs MM 3aTSKeHHA BUHTA BHYTDH

PYYKH.

. 10.5. 3aMeHa u mEMOHTa)K SJI€MEHTOB, YCTAHOBJEH-

HBIX HAa IIaHEJHu

IIpu pemoHTe, MOHTa)ke HJIX 3aMEHE SJIEMEHTOB
yIipaBJIeHYsI, YCTAHOBJECHHBIX Ha IaHEIW, HeoOXOnu-
MO cHauala NeMOHTHPOBaTb pyuxu. Hasee Heobxo-
IMMO IEeMOHTHUPOBATH BCE BXOLHBIE ¥ BBIXOIHBIE THE3-
na. B pesyibraTe 5TOr0 0CBOGOXIAETCA IIUTOK, TOZ
KOTOPHIM YCTAHOBJIGHBI DJIEMEHTHl KDEILICHUSA pETy-
JHPOBOK Ha IIAHEJH.

such a position that the groove ip its sleeve is
against the triangular mark etched in the board.
Hybrid integrated circuits and linear ones are
soldered directly to the PCB. Therefore, when an
exchange is necessary, the advice given in item
10.1. must be followed.

10.4. Removal of the knobs

‘A knob can be readjusted or exchanged by loosen-
ing the screw inside it, after removing the white
cap.

10.5. Exchange and dismounting df components
mounted on the front panel

When a component mounted on the panel of the
oscilloscope has to be removed for repair or
replacement, first all the knobs must be taken off
and all the input and output sockets dismounted.
Then, the shield bearing the markings and inscrip-
tions can be taken off in order to enable removal
of the panel-mounted components.
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10.6. Postup p¥ihledéani zdvady

Zakladni nastaveni p¥istroje dle

Zapnout

pristroj

Kontrolka —

sviti ne
ano

Viditelna

pfimka as.

zékladny ne
ano

Viditelny
rozkmit ve —

vertikdlnim ne .

sméru
ano
Obraz lze —
zasynchro-
novat ne
ano

|

Celkova kontrola
dle bodu 9

Sitova —
pojistka ne
vadné

Vyménit
sitovou
pojistku

PFi stfedéni
viditelny
bod ne

ano

P¥ezkouset
¢innost €as.
zékladny
body 9.7.
a9.8.tab. 2

PrezkouSet
obvody -_—
kalibratoru ne
bod 9.5.

tabulka 1

Prezkouset
obvody
spousténi
bod 9.6.
tabulka 5

,Pokyny pro Gdrzbu”
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bodu 6.4.

Prezkouset bod 9.3.
zdroje NN

Prezkouset zdroje
NN a VN i ,zZ“
zesilova¢ body 9.3.
a 9.4.

Pfrezkouset vstupni
déli¢ a vstupni
zesilovag bod 9.9.,
tabulka 3

| o
|

Prezkouset zpoZdo-

vaci linku, koncovy
stupeii vertikalniho
zesilovadce bod 9.9.,

tabulka 4

10.6. Tlopanox paGor mpu OTHICKAHNYU HEMCIIPABHOC-

TH

OcHoBHas ycTaHOBKa 10 1. 6.4.

BrurtounTs
npubop
Kourpospnas __
JlaMIia TOPUT
HeT
na

Bunsa TUHAA = —>
pasBepTKH Her
na

Bunen pasmax —>
10 BEPTHKAIX HET

oa

Ocnunno-
rpaMMy MOX- T
HO CUHXDOHHU- ~ HET
3UpOBaTh

na

O61 K KOHTPOIb
mo 1. 9.

»YKasaHUA 1O YXORY

Ceresoii mpe-
IOXpaHUTENTb

" nieperopes

3aMeHUTH
ceTeBOi npe-
ZOXPaHUTEND

[Ipu
(IEHTPOBKE
BUIHA TOUKA

na

[Tposeputs
pabory
resepaTopa
pasBepTKU

. 9.7. 1 9.8.,
Tabauna 2

[Tposeputs
cxeMy Kaau-
6paropa

o 9.5., Ta6. 1

IIpoBepurs
cXeMBbI
3amycKa

o. 9.6., Tab. 5

—

HEeT

HEeT

HeT

ITpoBepuTh UCTOUHU-
KI HUBKOTO HaTpsxe-
U — myHKT 9.3.

IIpoBepuTh UCTOUHU-
xu HH u BH u ycu-

JMUTENb Z — IyHKTEL
9.3.19.4.

[TpoBepuTh BXONHOMU

IenuTeNb U BXOTHOU
yeuautens — 1. 9.9,
Tab. 3

l HET

IIpoBepuTh JUHUIO
3alepPXKKH, OKOHed-
HBII KacKall yCHJIM-
TeJisi BEPTUKAJIBHOTO
OTKJIOHEHUS —

m 9.9., Ta6. 4

10.6. Trouble shooting procedure

The BM 556 oscilloscope has to be adjusted basical-
ly according to item 6.4.

Switching on

}

Pilot lamp on —>

Mains fuse
blown

}

Exchange of
mains fuse

During
“Beamfind“,
the spot is
visible

Yes

Not
Yes
Time base
line display-
ed pay Not
Yes
Vertical s
sweep
displayed Not
Yes
Figure —
can be
synchronized Not
Yes
Overiall
check
Section 9.

Time base
test. Items
9.7., 9.8.,
Table 2

Calibrator
test. N
Item 9.5.,
Table 1

Trigger
circuits test.
Item 9.6.,
Table 5

— LV supply test.
Not Item 9.3.

LV and HV sources
—s and Z-amplifier

Items 9.3.,9.4

Input divider and
input amplifier

Item 9.9., Table 3

Not

Delay line,
vertical output
stage tests.
Item 9.9., Table 4

i
7
;
;
1
;
J
:
]
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Tabulka 1 (KALIBRATOR)

Table 1 — CALIBRATOR

E B C E B C E (V) B (V) C (V)
E1 9,25 v X X E1l 9,25 B X p E1l 9.25 X X
E3 X X X E3 X X X E3 X X X
E4 X 53V ov E4 X 53 B 0B E4 X 5.3 0
X _ nemé&rit stejnosmérné napéti X — He U3MepATH INOCTOSHHBIE HANPsIKeHUs! X — DC. voltages not be measured!

Priitbéhy

Kolektor E1
xosnexkrop El
Collector of E1

\“'8

Tabulka 2 (CASOVA ZAKLADNA -+ HORIZONTALN1

ZESILOVAC

Nastaveni pkaﬁ pristroje jako v bodé& 6.4.; vypnuté tla-

@®opMbl cHrHAIA:

Kolektor E3
kosnexrop E3
Collector of E3

Tabauua 2 (TEHEPATOP PA3BEPTKU — YCHUJIHUTEJIb

L

+6

-

TOPU30OHTAJIbBHOI'O OTKJIOHEHWA)

Yeramnoska smeMeHTOB npHbOpa HO HyHKTy 6.4.; KHOmKa »ABT.«

Waveforms:

Béaze E3
6asza E3
Base of E3

1.

Table 2 — TIME BASE, HORIZONTAL AMPLIFIER

Controls set as described in item 6.4.; push-button

¢itko ,,AUT* BBIKJIIOUEHa. “AUT.“ released.
Casova zakladna I'enepatop passepTkum Time base:
E (V) B (V) C (V) I E (B) B (B) C (B) | E (V) B (V) C (V)
E50 —0,7 0 +5 E50 —-0,7 0 +5 E50 —0.7 0 +5
E52 0 -+0,7 +0,5 E52 0 +0,77 —-+0,5 E52 0 +0.7 +-0.5
E55 40,92 10,42 -+11 . E55 -+0,92 +0,42 +11 -E55 - 4-0.92 +4-0.42 “+11
E59 ‘0 40,92 -+11,8 E59 0 40,92 +11,8 E59 0 +-0.92 +11.8
E58 . —25 —1,8 +12 E58 —2,5 —1,8 +12 E58 —2.5 —1.8 +12
E56 0 0 +5 E56 0 0 —+5 E56 0 0 +5
Horizontélni zesilovaé Ycunurenb ropu3OHTANBHOTO OTKIOHEHUA Horizontal amplifier:
E100 0 40,62 48,64 E100 0 -+0,62 +8,64 E100 0 +0.62 -4-8.64
E101 0 0 8,62 E101 0 0 48,62 E101 0 0 -+-8.62
E102 -+8 8,64 —0,7 E102 -+8 48,64 —0,7 E102 -8 +4-8.64 —0.7
E103 +8 +-8,62 —0,7 E103 +8 48,62 —0,7 E103 +8 -}-8.62 —0.7
Koncovy stupeii horizontalni OKoHeuHBI KacKal TOPH3OHTAIBHOIO OTKIOHEHHH Horizontal final stage:
E5 0 +0,5 -+55 E5 0 40,5 - 455 ES 0 +0.5 455
E6 0 +0,5 55 E6 0, -+0,5 WW—I—SS e E6 0 --0.5 +55
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Priib&hy

Zapnuté tla¢itko AUT

Kolektor E50
kosnekrop E50
Collector of E50

10 1, $picka 8
, 10 1, wrudr 8
IC1, tag 8

‘ \
Kolektor E52

kosexTop E52
Collector of E52

Emitor E59
smuTTep E59

+5
_ V 0

1.0
U

@opma curHanos:

BKJIIOYeHa KHONKAa »ABT.«

Waveforms:
Push-button “AUT.“ depressed

[péuze v pfitomnosti\spou§téciho signdlu, pfi" AUT je zde trvale 0 V)

(TOMBKO TPM HaNM4YMK CHrHajia smy;:xa, npu peXuMe »ABT.« B 3TOH Touke mocrosHuo 0 B)
(Only when a triggering signal is present. In the “AUT.“ mode the voltage

+

5
0

+

is permanently zero.)

~
_Emitter of E59 - 0
10 2, $pitka 7 +3
10 2, wrudr 7 )
. IC2, tag T 0
Tabulka 3 [VERTfKALNI ZESILOVAC) Ta6auna 3 (YCWJIMTEJIb BEPTHKAJIBHOI'O OTKJIOHE- Table 3 — VERTICAL AMPLIFIER
HUA -
E(V)|B(V)|C (V) E (B) |B(B)|C (B) E(V])|B(V)]|C (V)
E42 0 X |+45 E42 0 | x |445 _ E42 0 X | 445 .
A : E43 —4,5 X 0 X — neméFit E43 —45 X 4] X — He u3MepAThb ~ E43 —4.5 X 0 X - Not to be measured
. E44 —0,6 X —4.4 E44 —0,6 X —4,4 E44 —0.6 X —4.4
E2,E3 | 428|435 47 E2, E3 | +28 | +35| +7 E2, E3 | +28|435| 47
E102, E103 | E102, E103 E102, E103 )
E4, E5 +8,3 | +7,6 | +2,5 sepnuté tla¢itko A E4, E5 +83 | 47,6 | +2,5 | srmouena kHonka »A« E4, E5 +8.3|+47.6 | 425 Push-button “A“
. : depressed
+8,3 | +7,6 | +0,8 sepnuté tladitko B +83 | +7,6 | 40,8 | sruouena xmomxa »B« +8.3 | +7.6 | +40.8 Push-button “B“
) : depressed
E104, E105 | 48,3 | +7,6 | +0,8. sepnuté tladitko A E104, E105 | 48,3 | 47,6 | +0,8 | Bkmouena xuomka »A« E104, E105 | 4-8.3 | +7.6 | 4-0.8 Push-button “A“
: ’ depressed
+83 | 476 | +25 sepnuté tladitko B +83 | +76 | 42,5 | srmouena xuomka »B« +8.3 | 476 | +2.5 Push-button “B“
: . . depressed
E201, E202 | +1,2 | +19 | +6 : E201, E202 | +1,2 | 41,9 | +6 . E201, E202 | +1.2 | 419 [ 46
E51 +2,1 | 428 | +86,2 sepnuté tladitko A E51 +2,1 | 42,8 | 46,2 | Bxuouena xzonka »Ac E51 +2.1 | +2.8 | +6.2 Push-button “A“
. ’ . depressed
. ES2 421|428 | +69 E52 [ 421 |+28|+69 E52 421 | 428 | +69
e E151 —‘-2,1 - +2,8 | +6,2 sepnuté tla¢itko B E151 +2,1 | +42,8|+46,2 | Bsxmouena kuomka »B« E151 +2.1 | 428|462 Push-button “B*
: ; : ’ depressed




E(V)|B(V)|C (V) ‘ E(B)|B(B)|C (B) E(V)|B(V})|C (V)
E152 421|428 | +69 E152 421|428 ]| +69 E152 421 | 428|469
\ E221 +2,1 | 42,8 | 46,2 | sepnuté tladitko A+B E221 +2,1 | +2,8 | +6,2 | Brnowena xwonka 0+B E221 +2.1)|42.8|+46.2| Push-button “A+B*“
: ; depressed
‘E222 421|428 | +6,9 E222 +2,1 | +28 | 46,9 . E222 421 | 428 | +6.9
E251 475|468 | +2 E251 475|468 | 42 - E251 +75 | +6.8 +2
E252 +75 | +86,8 0 E252 +7,5| 46,8 0 E252 +7.5 | 46.8
E253 +13| +2 | +8 E253 © | 4+13| +2 | +8 _ E253 | 413 | 2 +8 ,
E254 0 —0,7 | —7,5 . E254 0 —-0,7 | —7,5 E254 0 —0.7 | —7.5
Tabulka 4 (VERTIKALNI ZESILOVAC‘. -+ KONCOVY Ta6auna 4 (YCUJIMTEJD BEPTHKAJILHOI'O OTKJIOHE-
STUPEN HUA -+ OKOHEYHEBIM KACKA) . Table 4 — VERTICAL AMPLIFIER -+ FINAL STAGE
E (V) B [V) C (V) , E (B) B (B) C(B) E (V) B (V) C (V)
El, E2 +5,3 +6 +9,6 El, E2 +5,3 +6 49,6 El, E2 +5.3 +6 +9.6
E3, E4 +11,3 F12 © 454 E3, E4 +11,3 +12 +54 E3, E4 +11.3 +12 +54 .
Tabulka 5 (OBVODY SPOUSTENI] . Taéauuna 5 (CXEMBI 3ATIYCKA) : Table 5 — TRIGGER CIRCUITS
Nastaveni prvkii jako v bod& 6.4., vypnuté tla€itko AUT Ycranoska a;eMeHTOB 1o nyskTy 6.4., kionka ABT BIKJIIOUeH, Centrols set as described in item 6.4. Push- button “AUT.“
- released.
E(V)| ,B(V] [c(v) . E(B)| B(B) |cm| - E(V)| B(V) [c(v) o
" E4 |—0,77 0 48,5 E4’ —0,77 "0 48,5 . E4 |—0.77 0 +-8.5 .
E9 |—077|—22a% 425|485 E9 |—077|—-22++25| +8.5 E9 |—0.77|—2.2 to 425|485
E13 |4+95| +89  |+0,17 E13 |495| +89 |+017 E13 |495| - 489 |+0.17
El4 |[+102| 95 0 El4 |4+102| 495 0 E14 |+102| 495 0
E17 | —0,6 0 -4 N E17 | —06 0 +4 | E17 | —0.6 0 +4
E18 |—06| © +4 E18 | —06 0 +4 E18 | —0.6 0 +4
E21 | 4+12 | 4125 0 E21 | +12 | 4125 0 ‘ E21 | 412 +125 0
E22 0 0 +11,9 (pfi AUT a bez E22 0 -0 +11,9| (npu pesxume »ABT.¢ 1 E22 0 0 +11.9}- (Inthe “AUT.“ mode
spousté&ciho signad- 6ea curHasa samycka Ha and without trigger-
lu je na kolektoru KOJLIEKTOPE MMeeTcs . ing signal, the
asi 5,5 V) npubia. 5,5 B) collector voltage is
. approx. 5.5 V)

3

Uvedené hodnoty ss napé&ti jsou informativni a slouZi TIpuBenenHsle 3HAYeHUs NOCTOAHHOTO HANPSKEHUS xBJmloTcx The given values of DC voltage are only informative

pouze pro lep3i orientaci pfi vyhledavani zavady. UHPOPMATHBHBIMY M CIHYXAT TOJNBKO ILJIA Jydileld OPHUEHTHPOB- and serve. only for better orientation when trouble
' KH TpY HCKAHMM HEHCIPaBHOCTH. ) shooting.
Zesilova spoustéciho (synchronizatniho) signélu Ycunurens curnana sanycka (cHHXpoHM3anmuu): Triggering (sync) signal amplifier:
El | —07| 0 |[+41,44 E1 | 40,7 0 |+1,44 El | —07{ 0 |[+41.44
E3 (40,75|41,44( 47 vSechna napéti mé&fena E3 |[+40,75|+1,44| +7 | Bce Hanpsxenus usmepsiorcs E3 |+0.75|41.44| +7 All voltages measured
bez signéalu 6e3 curnana without signal
E5S | 408 | 47 | 412 E5 | 408 +7 | +12 E5 | 408 | 47 | 412
E6 |407]| O —12 E6 |407| O —12 E6 | 407 0 —12
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0Oddéglova& TV signélu

Cenaparop TeleBH3HOHHOTO CHTrHANA:

Tv signal separator:

E10 |+10,6|+106| O

E13 |411,3|+10,6/+10,3| vSechna napéti méfena
) bez signéalu

E15 | +5 |+56| +5

E19 | 16,7 |+6,04| +865

E10 |+106|4106( ©

E13 |+11,3|+10,6 |+10,3| Bce HanpmxeHUs H3MEPAOTCH
i 6es curHana :

E15 | +5 |+56+ +5

E19 | 46,7 |+6,04| +6,5

E10 |410.6(4+10.6| 0 : :

E13 |+11.3|410.6|410.3 All voltages measured
- without signal

E15 | +5 |+56]| 45

E19 | +6.7 |16.04| 6.5

10.7. SloZitéjsi opravy

Pristroj je v§robcem podroben p¥isné kontrole kva-
lity soufasti a nastaveni obvodl. Vyvojovému a
vyrobnimu procesu je vdnovéna velka péCe a v Ta-
ds pfipadfi je pouZivano specidlnich technologic-
kych procestl, které maji zajistit wdrzeni vlastnosti
pFistroje a ‘dosaZeni odpovidajici p¥esnosti. Pfesto
viak bshem provozu vlivem starnuti soucéasti, pi-
sobenim klimatickych podminek a event. i jinych
vlivii se miiZe vyskytnout zavada, jeZ porusi funk-
ci ptistroje. %

P¥i v§mén& vadnych soutéasti pouZivejte pouze ty-
py, které jsou wvedeny v rozpisu elektrickych sou-
g4sti. PriloZené schéma zapojeni a nédkresy desek
s ti¥tdnymi spoji Vam usnadni pochopeni princi-
pu a odstran&ni p¥ipadnych zavad.

V duchu dobré tradice ma k. p. TESLA Brno zajem
na tom, aby jeho mé¥ici pfistroje slouZily s maxi-
méalni pFesnosti zdkaznik@im. Neméte-l1i proto pfi
opravé vhodné kontrolni zafizeni nebo dastatek
zkuSenosti, doporucujeme VAm obréatit se na vyrob-
ni podnik, ktery Vam piistroj opravi.

P¥istroj zaSlete na adresu:

TESLA Brno, k. p., Purkyiiova 99, 612 45 Brno
Adresa servisu mé¥icich p¥istroji (pro osobni
styk): »

TESLA Brno, k. p.,

_ Servis méfFicich piistrojii, Mercova 8a,

612 45 Brno, tel. €. 558 18
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10.2. Bouee ciaoxHble BUIBI PEMOHTA

Ha 3aBome-usroTesutese npubop HOXBEPraeTcs CTPO-
TOMy KOHTDOJIO KadecTBa MEeTal€dl M PeryJIupOBKA
cxem. Ilpoueccy paspaboTKM u TIPOM3BOLCTBA yIe-
ngercs Gospliee BHUMAHME U B pANE CIydaeB HC-
TIONB3YIOTCA CIHELUANbHEE TEXHOJOTHYECKUE IIPO-
IIecCHl C IeJNbI0 OfeCriedeHus COXPaHEHUs IapaMeT-
poB mpmbopa ¥ HOCTHXKEHHMs TpebyeMOW TOYHOCTH.
HecMoTpsa Ha 9TO, B IIpolecce SKCILTyaTAal[UU U3-3a

CTapeHuWs neTajel,. BOBLEHCTBUA KIMMATHIECKUX -

\YCHOBHI # T. H. MOXKET TOSBATHCA HEUCIPABHOCTE,
KoTOpas HapyllaeT paborocmocobHOCTE mpubopa.

IIpu 3aMeHe BHILIENNIMX M3 CTPOA HETANed CIELyeT
MCIIOJNB30BATh TOJLKO TUIIEI, YKa3aHHBEIE B CIELU-
juraruu saextpuueckux gerareit. Ilpumosxennsre
2JIEKTPUYECKME CXeMbl M YEepPTEeXXM IIaT [Ie4aTHOTO
MOHTa)ka o6JeryaT TOHATh TPUHIUN NEHCTBUA U
YCTPAaHUTH BOEMOXKHEIC HEUCIIPABHOCTH.

B cooTBeTcTBUM C XOpOLIeH Tpamguuell HaITMOHAJb-
moe mupennpustue »Tecaa« bBpHo 3amHTEpecoBaHo
B TOM, 4TOBHI €r0 M3MepUTeNbHbIE IPUGODPHL CILYKU-
JU 3aKaSuMKy ¢ MaKCHMaJbHOU To4HOCTBIO. Iloaro-
My, eciu B BamreM pacnOpsyKeHHH HET TOLXOLAILe-
TO KOHTPOJBHOTO OOOPYNOBAHWUA MJIM AOCTATOUHOTO
OIIEITA, TO PEKOMEHAyeTCsi OOPATUTHCA C PEMOHTOM
Ha 3aBOJ-U3TOTOBUTE/bD. ’

Bonee mompobunie mHGOPMALUY IPENOCTABJIAET
KOBO, sHEmHETOProBoe IPEAIpUATHE,
IIpara, YCCP

10.7. More involved repairs

The instrument has been submitted by the makers
to stringent tests of the quality of the employed
components and the alignment of its circuits. The
greatest possible care has been devoted to the
development and production and in many cases
special production technology has been. applied in

order to attain the required properties of the in-
strument and ensure its accuracy. However, after
lengthy operation, due to the natural ageing of
components, atmospheric and climatic conditions,
and also other possible adverse influences, a de-

- fect may occur which could impair the correct

operation of the instrument. .
When a defective component has to be exchanged,
only such a spare part must be used instead of it
which is given in the List of Electrical Compo-
nents. The enclosed diagrams and drawings of the
PCBs will help in comprehending their functions
and serve as a guide in locating and remedying a °
defect.

In order to upholp their good tradition, TESLA
Brno, Nat. Corp., are greatly interested in ensuring
that their electronic measuring instruments serve
the user with maximum accuracy. Therefore, cu-
stomers who have not the necessary test equip-
ment or experience in repairing sophisticated
electronic circuits are advised to entrust repairs
to the makers or to their service organization.

Detailed information is available from:
KOVO, Foreign Trade Corporation,
2 Jankovcova,
170 88 Praha 7, Czechoslovakia




11. POKYNY PRO DOPRAVU A SKLADOVANI

11.1. Doprava

Konstrukce obalu je FeSena s ohledem na sniZeni
nepfiznivgch vlivh bs8hem dopravy. Dopravu lze
uskuteciiovat vSemi dopravnimi prostfedky. P¥istro-
je v8ak musi byt chranény proti p¥imému vlivu
poCasi a plsobeni teplot v rozsahu vy3$im mne¥
—25°C aZ +55°C. Kratkodobé zvy$eni vlhkosti ne-
ma na pristroj vliv.

11.2. Skladovani

Pfistroj lze skladovat v nezabaleném stavu v pro-
stfedi s teplotou od +5°C do +40°C p¥i maximal-
ni relativni vihkosti 80%.

PFi dlouhodobém skladovani lze pfistroj v tovar-
nim obalu skladovat v rozmezi —25°C a¥ —+55°C
pii relativni vihkosti do 95%.

V obou pfipadech je nutné skladované pristroje
chréanit proti pov&trnostnim vlivim uloZenim - ve
vhodnych prostordch prostych prachu a vypari
z chemikalii.

Na skladované pFistroje nesmi byt ukladan Zadny
dalsi material.

12. UDAJE 0 ZARUCE

Na sprdvnou funkci svych vyrobki poskytuje k. p.
TESLA Brno zdruku v délce stanovené pro tuzem-
ské zakazniky hospodaFskym zakonikem &. 109/64
Sb. ve znéni ¢. 37/1971 Sb (§§ 198, 135).

/

Podrobnéjsi tdaje o délce z&ruéni doby jsou uve-
dehy v zaruénim listé.

11. YKA3AHHA IO TPAHCIIOPTHUPOBKE
N XPAHEHUIO

11.1. TpaucmoprupoBka

Komcrpykuusa Ttapsl pemeHa ¢ yueroM yMeHbIIEHUS
BO3JEVCTBUSA KOCBEHHEIX BIMSHHUI B IPOLIECCE TPaHC-
TMOPTUPOBKU. TpPaHCIOPTUPOBKY MOMKHO OCYIIECT-
BJIATH C IIOMOUILIO BCEX TPAHCHOPTHEIX cpencrs. On-
HAKO, Ipubop HOJKeH ObITH 3AlUNIEH OT IIPAMOTO
IEHCTBUA IIOTOABI, a TaK)Xe OT BO3NEHCTBMA TeMIIe-
parypsl Hmxe —25°C u .Beime —55°C. Kpatko-
BPEMEHHOE yBeJMYeHMe BJA’KHOCTM HE OKa3BIBaeT
BpPENHOTO NEeUCTBUA Ha cobeTBeHHO mpubop.

11.2. Xpauenne

HeymaxoBaHHEIZ Opr6GOp MOKHO XpaHUTb B Cpene
¢ Temmepatypoit 45 °C + 4-40 °C mpu MaxcuMais-
HOi oTHOcuTenbHOM BiaxkHoctu no 80%. Ilpu mox-
TOBPEMEHHOM XPAaHeHWW MOXXHO IIpUGOp B 3aBOMACKOM
Tape XpaHHUTh B Cpele ¢ TeMieparypoir or —25°C
10 +55°C u mnpm OTHOCHUTENBHOI BJASKHOCTH MO
95%.

B ofoux ciayuasx Heo6XOmMMO XpaHMMEBE NPHOGODEI
SaUIMIIATH OT BO3NEMCTBUA MOTOABI IyTEM UX yCTa-
HOBKY B IOJXONALIUX IIOMELIEHUsAX 6e3 NbUIX U XU-

- MHYSCKHUX ncnapannﬁ.

Ha momemniennble Ha xpanenue npubopEl 3amperiaer-
¢S KJIacTb KaKoW-iubo MHOU MaTepual.

12. YCJIOBHA TAPAHTHU

[Ipennpuarue Tecia BpHo rapaHTHpyeT NpaBuJIb-
Hyi0 paboTy CBOMX W3IEJNHH B TeueHUEe rapaHTHUMHO-
ro CpoKa IJISl 3aKAa3YMKOB cTpaH-uireHoB COB u um
PaBHBIX, yCTaHOBJEHHOro obmumu yciaosusmu COB
1958 r. (§§ 28 - 30).

Bosnee mompo6Hble paHHBIE O IIPONOJKUTEILHOCTH
TapaHTHUHOTO CPOKa yKa3aHBl B TAPAHTUMHOM CBU-
IeTeJIBCTBE. o

11. INSTRUCTIONS FOR TRANSPORT AND
STORAGE

11.1. Transport

The packing of the instrument has been designed
with the aim of maximum possible reduction of
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
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 4+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
against direct atmospheric influences by placing
it 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-
rantee conditions are agreed upon individually in
every case. (Details about the guarantee-terms are
given in the Guarantee Certificate). 8
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13. LIST OF ELECTRICAL COMPONENTS

«

Oscilloscope BM 556

1X1 830 18

Resistors: Capacitors:
No. Type - Value Max. Tolerance Standard CSSR No. Type Value Max. DC Tolerance Standard CSSR

load W + % . . voltage V + %
R1 Potentiometer 10 kQ 1 — ,TP 195 12E 10K/N C1 P.E.T. 22 000 pF 400 10 TC 276 22k/A
R2 Potentiometer 1kQ 0.15 — 1AN 692 93 c2 P.E.T. 22 000 pF 400 10 TC 276 22k/A
R3 Potentiometer 10 kQ 1 —_ TP 195 20A 10K/N C3 Electrolytic 5 uF 35 — TE 986 5M - PVC
R4 Potentiometer 1kQ 0.15 — 1AN 692 93 c4 Electrolytic 1 uF 70 —_ TE 988 1M - PVC
, ) — TP 286b 25A 10k/N - ) +80
R5,R6  Potentiometer 10-450kQ 05 . + 50K/N 'C5 Ceramic . 0.1 uF 32 —20 TK 783 100n/Z
R7 Potentiometer 1kQ 0.2 - TP 190 20A 1K/N . -+50
RS Potentiometer ~ 25kQ . 0.2 — TP 190 20A 25K/N cé Ceramic 6800 pF 250 —20 TK 725 6n8/S
R9 Potentiometer 10 kQ 1 — TP 195 12E 10K/N ) . +-50
R10  Film 330 025 10 TR 191 33R/K c7 Ceramic 680 pE" 250 —20 ° TK 725 680p/S
R11 Film 33Q 0.25 10 TR 191 33R/K c8 Ceramic 120 pF 250 10 TK 755 120p/K
R12 Film ° 33Q 0.25 10 TR 191 33R/K C9 Polystyrene 1 uF 160 1 TC 296 1u0/F
R13 Film : 33Q 0.25 10 TR 191 33R/K C10 Ceramic 120 pF 250 10 TK 755 120p/K
R14 Film 33Q 0.25 10 TR 191 33R/K C11 Polystyrene 0.1 uF 100 *0.5 WK 716 01 M1/E
R15 Film 10 MQ 0.5 .5 TR 107 10M/D c12 Polystyrerie 10 000 pF 100 0.5 WK 716 01 10K/E
R16 Film 10 MQ 0.5 0.5 TR 107 10M/D C13 Polystyrene 820 pF 100 0.5 WK 716 01 820/E
R17 Film 2 MQ 0.25 0.5 TR 106 2M/D C14 Trimmer 40 pF 250 — 1AK 701 42
R18 - Film 2 MQ 0.25 0.5 TR 106 2M/D C15 Mica 330 pF 63 5 WK 714 11 330p/] .
R19 - Film 1MQ 0.6 0.5 1AK 653 11 C16 Trimmer 40 pF 250 — 1AK 701 42
R20 Film 200 kQ 0.6 0.5 TR 292 200K/D . C17 Trimmer 40 pF 250 — 1AK 701 42
R21 Film 200 kQ 0.6 0.5 TR 292 200K/D
R22 Film 252 kQ 0.6 0.5 TR 292 252K/D
R23 Film 101 kQ 0.6 0.5 TR 292 101K/D
R24 Film 50.5 kQ 0.6 . 05 TR 292 50K5/D
R25 Potentiometer 10 kQ 1 — TP 195 20A 10K/N - ’
R27 Film 3.3kQ 0.25 10 TR 191 3K3/K Further electrical components:
R28 FiQn . 22 Q 0.25 10 TR 191 22R/K G ]
R29 Film 22 Q 0.25 10 TR 191 22R/K omponent Type - Value . Drawing No.
R31 Trimmer 100 Q 0.5 — TP 011 100RN .
R32 Trimmer 100Q °~ " 05 — TP 011 100RN i Diode E1 VQA33 1AN 145 87
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Resistors:

Vertical amplifier 1AF 022 39

No, Type value Max. Tolerance Standard CSSR
load W += %
R1 Film 41.2Q 0.125 1 TR 161 41R2/F
R2 Film 412 Q 0.125 1 TR 161 41R2/F
R3 Trimmer 47 kQ 0.5 — TP 095 47K/N
R4 Film 15kQ 0.25 16 TR 191 15K/K
R5 Film 560 Q 0.25 5 TR 191 560R/]
R6 Film 560 Q 0.25 5 TR 191 560R/]
R7 Film 3.74 kQ 0.25 1 TR 191 3K74/F
R8 Film 680 Q 0.25 5 TR 191 680R/]
- R9 " Film 47 Q 0.25 10 TR 191 47R/K
R10 Film 47 Q 0.25 10 TR 191 47R/K
R11 Film 47 Q 0.25 10 TR 191 47R/K
R12 Film 3.74 kQ 0.25 1 TR 191 3k74/F
R13 Film, 560 Q 0.25 5 TR 191 560R/]
R14 Film 560 Q 0.25 5 TR 191 560R/]
R15 Film 680 Q 0.25 5 TR 191 680R/]
R16- Film 47 Q 0.25 1C TR 191 47R/K
R17 Film 47 Q 0.25 10 TR 191 47R/K
R18 Film 47 Q 0.25 10 TR 191 47R/K
R19 Film 2.2kQ 0.25 10 TR 191 2K2/K
R20 Film 2.2 kQ 0.25 10 TR 191 2K2/K
‘R21 Film 47 Q 0.25 10 TR 191 47R/K
R22 Film 240 Q 0.25 5 TR 191 240R/]
R23 Film 220 Q 0.25 10 TR 191 220R/K
R24 Trimmer 1kQ 0.5 — TP 095 1K/N
R25 Film 220 Q 0.25 1C TR 191 220R/K
R26 Film 18 kQ 0.25 5 TR 191 18K/]
R27 Film 47 Q 0.25 10 TR 191 47R/K
R28 Film 200 Q 0.25 5 TR 191 200R/]
R29 Film 200 Q 0.25 5 TR 191 200R/]
R30 Film 680 Q 0.25 10 TR 191 680R/K
R31 Film 47 Q 0.25 10 TR 191 47R/K
R32 Film 47 Q 0.25 10 TR 191 47R/K
R33 Film 1.5kQ 0.25 10 TR 191 1K5/K
R34 Film 5.6 kQ 0.25 10 TR 191 5K6/K
R36 Film 4.7 kQ 0.25 10 TR 191 4K7/K
R37 Film. 47 Q 0.25 10 TR 191 47R/K
R40 Fiim 47 kQ 0.25 10 TR 191 47K/K

No Type Value Max. Tolerance Standard CSSR
load W + %

R45 Film 4.7 kQ 0.25 10 TR 191 4K7/K
R51 Film 47 Q 0.25 10 TR 191 47R/K
R52 Film 47 Q 0.25 10 TR 191 47R/K
R53 Film 2.2kQ 0.25 10 TR 191 2K2/K
R54 Film 2.2kQ 0.25 10 TR 191 2K2/K
R55 Film 47 Q 0.25 10 TR 191 47R/K
R56 Film 150 Q 0.25 5 TR 191 150R/]
R57 Film 100 Q 0.25 10 TR 191 100R/K
R58 Film 100 Q 0.25 10 TR 191 100R/K
R59 Film 1.2kQ 0.25 10 TR 191 1k2/K
R60 Film 680 Q . 0.25 10 TR 191 680R/K
R61 Film 1.5kQ 0.25 10 TR 191 1K5/K
R62 Film 47 Q 0.25 10 TR 191 47R/K
R63 Trimmer 10kQ 0.5 — TP 095 10K/N
R64 Film 47 Q 0.25 10 TR 191 47R/K
R101 Film 41 Q 0.125 1 TR 161 41R/2/F
R102 Film 41 Q 0.125 1 TR 161 41R/2/F
R103 Trimmer 47kQ 0.5 — TP 095 47K/N
R104 Film 15 kQ 0.25 10 TR 191 15K/K
R105 Film 560 Q 0.25 5 TR 191 560R/]
R106 Film 560 Q 0.25 5 TR 191 560R/]
R107 Film 3.74 kQ 0.25 1 TR 191 3K74/F
R108 Film 680 Q 0.25 5 TR 191 680R/]
R109 Film 47 Q 0.25 10 TR 191 47R/K
R110 Film 47 Q 0.25 10 TR 191 47R/K
R111 Film 47 Q 0.25 10 TR 191 47R/K
R112 Film 3.74 kQ 0.25 1 TR 191 3K74/F
R113 Film 560 Q 0.25 5 TR 191 560R/]
R114 Film 560 Q 0.25 5 TR 191 560R/]
R115 Film 680 Q 0.25 5 TR 191 680R/]
R116 Film 47 Q 0.25 10 TR 191 47R/K
R117 Film 47 Q 0.25 10 TR 191 47R/K
R118 Film 47 Q 0.25 10 TR 191 47R/K
R119 Film 22kQ 0.25 10 TR 191 2K2/K
R120 Film 2.2kQ 0.25 10 TR 191 2K2/K
R121 Film 47 Q 0.25 10 TR 191 47R/K
R122 Film 240 Q 0.25 5 TR 191 240R/]
R123 Film 220 Q 0.25 10 TR 191 220R/K
R124 Trimmer 1kQ 0.5 — TP 095 1K/N
R125 Film 220 Q 0.25 10 TR 191 220R/K
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No. Type Value Max. Tolerance Standard CSSR No. Type Vvalue Max. Tolerance Standard CSSR
load W + % load W + %
R126 - Film 18 kQ 0.25 » 5 TR 191 18K/] N R214 Film 47 Q 0.25 10 TR 191 47R/K
R127 Film 47 Q 0.25 10 TR 191 47R/K R215 Film 330 Q " 0.25 10 TR 191 330R/K
R128 Film 200 Q 0.25 5 TR 191 200R/] R216 Trimmer 680 Q 0.5 — TP 095 680R/N
R129 Film 200 Q 0.25 5 TR 191 200R/] R217 Film 330 Q 0.25 10 TR 191 330R/K
R130 Film 680 Q 0.25 10 TR 191 680R/K R218 Film 270 Q 0.25 5 TR 191 270R/]
R131 Film 47 Q 0.25 10 TR 191 47R/K R219 Film 10 kQ 0.25 10 TR 191 10K/K
R132 Film 47 Q 0.25 10 TR 191 47R/K R220 Film 10kQ 0.25 10 TR 191 10K/K
R133 Film 1.5kQ 0.25 ' 10 TR 191 1K5/K . R221 Film 1.5 kQ 0.25 10 TR 191 1K5/K
R134 Film 5.6 kQ 0.25 10 TR 191 5K6/K R222 Film 47 Q 0.25 10 TR 191 47R/K
R136 Film 5.6 kQ 0.25 10 TR 191 5K6/K R223 Film 1.5 kQ 0.25 10 TR 191 1K5/K
R137 Film 47 Q 0.25 10 TR 191 47R/K R224 Film 4.3kQ 0.25 5 TR 191 4K3/]
R140 Film 47 kQ 0.25 10 TR 191 47K/K R225 Film 4.3kQ 0.25 5 TR 191 4K3/]
R151 Film 47Q 0.25 10 TR 191 47R/K R226 Film 47 Q 0.25 10 TR 191 47R/K
R152 Film . 47 Q v 0.25 10 TR 191 47R/K . R227 Film 47 Q 0.25 10 TR 191 47R/K
R153 Film 2.2kQ 0.25 10 TR 191 2K2/K R228 Film . 47 Q 0.25 10 TR 191 47R/K
R154 Film : 2.2kQ 0.25 10 TR 191 2K2/K R229 Film 2.2kQ 0.25 10 TR 191 2K2/K
R155 Film 47 Q. 0.25 10 TR 191 47R/K R230 Film 2.2kQ 0.25 10 TR 191 2K2/K
R156 Film 150 Q 0.25 5 TR 191 150R/] R231 Trimmer 10 kQ 0.5 — TP 095 10K/N
R157 Film 100 Q 0.25 10 TR 191 100R/K R232 . Film 200 Q 0.25 5 TR 191 200R/]
R158 Film 100 Q 0.25 10 TR 191 100R/K : R233 Film 1.5kQ 0.25 10 TR 191 1K5/K
R159 Film . 1.2kQ 0.25 10 TR 191 1K2/K R234 Film 100 Q 0.25 10 TR 191 100R/K
R160 Film 1.2 kQ 0.25 10 TR 191 1K2/K R235 Film 100 Q 0.25 10 TR 191 100R/K
R161- Film 1.5kQ 0.25 10 TR 191 1K5 /K R236 Film 1.2kQ 0.25 10 | TR 191 1K2/K
R162 Film 47 Q 0.25 10 TR 191 47R/K R237 Film 680 Q 0.25 10 TR 191 680R/K
R163 Trimmer 10 kQ 0.5 — TP 095 10K/N R238 Film 47 Q 0.25 10 TR 191 47R/K
R164 Film 47 Q 0.25 10 TR 191 47R/K R239 Film 47 Q . 0.25 10 TR 191 47R/K
R165 Film 4.7 kQ 0.25 10 TR 191 4K7/K R240 - Film 4.7 kQ 0.25 10 TR 191 4K7/K
R201 Film 390 Q 0.25 10 TR 191 390R/K R251 Film 820 Q 0.25 10 TR 191 820R/K
R202 Film 390 Q 0.25 10 TR 191 390R/K R252 Film 820 Q 0.25 10 TR 191 820R/K
R203 Film 2.2kQ 0.25 10 TR 191 2K2/K R253 Film 47 Q 0.25 10 TR 191 47R/K
R204 Trimmer 2.2kQ 0.25 — TP 095 2K2/N R254 Film . 1.2 kQ 0.25 10 TR 191 1K2/K
R205 Film 2.2 kQ 0.25 10 TR 191 2K2/K ‘ R255 Film 47 Q 0.25 10 TR 191 47R/K
R206 Film 47 Q 0.25 10 TR 191 47R/K R256 Film 47 Q 0.25 10 TR 191 47R/K
R207 Film 47 Q 0.25 10 TR 191 47R/K ’ R257 Film . 1kQ 0.25 10 TR 191 1KO/K
R208 Film 2.2kQ 0.25 5 TR 191 2K2/] R258 Film 510 Q 0.25 5 TR 191 510R/]
R209 Film 43 Q 0.25 5 TR 191 43R/] R259 Film 470 Q 0.25 10 TR 191 470R/K
R210 Trimmer 100 Q 0.5 — TP 095 100R/N R260 Trimmer 3.3kQ 0.5 — TP 095 3K3/N
R211  Trimmer 1kQ 0.5 — TP 095 1KO/N R261 Film 47 Q 1 0.25 10 TR 191 47R/K
R212 Film . 680 Q 0.25 10 TR 191 680R/K R262 Film 2.4kQ 0.25 5 TR 191 2K4/]
R213 Film 680 Q 0.25 10 TR 191 680R/K R263 Film 560 Q 0.25 10 TR 191 560R/K
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Type

Value

Max.

Tolerance

Standard CSSR

load W += %
R264 Film 47 Q 0.25 10 TR 191 47R/K
R265 Film 1.5kQ 0.25 10 TR 191 1K5/K
R266 Film 5.6 kQ 0.25 10 TR 191 5K6/K
R267 Film 47 Q 0.25 10 TR 191 47R/K
R268 Film 47 Q 0.25 10 TR 191 47R/K
R269 Film 330 Q 0.25 10 TR 191 330R/K
R270 Film 120 Q 0.25 10 TR 191 120R/K
R271 Film 330 Q 0.25 10 TR 191 330R/K
R272 Film 22 Q 0.25 10 TR 191 22R/K
R273 Film 22 Q 0.25 10 TR 191 22R/K
. R274 Film 56 kQ 0.25 .10 TR 191 56K/K
R275 Film 22 Q 0.25 10 TR 191 22R/K
R276 Film 22 Q 0.25 10 TR 191 22R/K
R277 Film 2.7kQ 0.25 10 TR 191 2K7/K
R280 Film 10Q 0.25 10 TR 191 10R/K
R301 Film 2.2 kQ 0.25 10 TR 191 2K2/K
R302 Film 10Q 0.25 10 TR 191 10R/K
R303 Film 2.2kQ 0.25 10 TR 191 2K2/K
R304 Film 10Q 0.25 10 TR 191 10R/K
R305 Film 10 Q 0.25 10 TR 191 10R/K
R306 Film 10Q 0.25 10 TR 191 10R/K
R307 Film 2.2kQ 0.25 10 TR 191 2K2/K
R308 Film 2.2kQ 0.25 10 TR 191 2K2/K
R309 Film 10Q 0.25 10 TR 191 10R/K
R310 Film 2.2kQ 0.25 10 TR 191 2K2/K
R311 Film 10Q 0.25 10 TR 191 10R/K
R312 Film 1kQ 0.25 10 TR 191 1KO/K
R313 Film 2.2kQ 0.25 10 TR 191 2K2/K
R314 Film 10Q -0.25 10 TR 191 10R/K
R315 Film 1.5kQ 0.25 10 TR 191 1K5/K
R316 Film 10Q 0.25 10 TR 191 10R/K
Capacitors:
No. Type value Max. DC Tolerance Standard CSSR
. voltage vV + %
. -+50
C1 Ceramic 22000 pF 40 —20 TK 744 22n/S

No.

Type

Value Max. DC

Tolerance

Standard CSSR

voltage V =%
. +50
Cc2 Ceramic 22000 pF . 40 _20 TK 744 22n/S
C3 Trimmer 5 pF 400 — WK 701 09
c4 Trimmer 5pF 400 —_ WK 701 09
C5 Electrolytic 10 uF 25 — TE 124 10M
Cé Electrolytic 10 uF 25 — TE 124 10M
c7 Ceramic 12 pF 40 10 TK 754 12p/K
c8 Trimmer 20 pF- 250 — 1AK 701 38
c9 Ceramic 68 pF 40 10 TK 754 68p/K
-+50 °
C10 Ceramic 22 000 pF 40 —20 TK 744 22n/S
_ f +50 ,
C11 Ceramic 22 000 pF | 40 _20 TK 744 22n/S -
. +50
C12 Ceramic 22000 pF 40 _20 TK 744 22n/S .
C13 Ceramic 47 pF 40 10 TK 754 47p/K
C14 Ceramic 47 pF 40 10 TK 754 47p/K
. +50
C51 Ceramic 22 000 pF 40 —20 TK 744 22n/9
. +50 '
Cc52 Ceramic 22 000 pF 40 —20 K 744 220/s
C53 Ceramic 22 000 pF 40 tgg TK 744 22n/S
ci1o01 Ceramic 22 000 pF 40 tgg TK 744 22n/S
. +50
C102 Ceramic 22 000 pF 40 20 TK 744 220/S
C103 Trimmer 5 pF 400 — WK 701 09
C104 Trimmer 5 pF 400 — WK 701 09
C105 Electrolytic 10 uF 25 — TE 124 10M
C106 Electrolytic 10 uF 25 — TE 124 10M
Cc107 Ceramic 12 pF 40 10 TK 754 12p/K
c108 ‘Trimmer 20 pF 250 — 1AK 701 38
Cc109 Ceramic 68 pF 40 10 TK 754 68p/K
C110 Ceramic 22 000 pF 40 jgg TK 744 22n/S
. +50
C111 Ceramic 22 000 pF 40 —20 'TK 744 22n/S
. +50
C112 Ceramic 22 000 pF 40 —20 TK 744 22n/S
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No. ) Type Value Max. DC Tolerance Standard CSSR No. Type Value Max. DC Toierance Standard CSSR

voltage V + % voltage v + %
C113 Ceramic 47 pF 40 10 TK 754 47p/K . . . . -+50
Cl14  Ceramic 47 pF 40 10 TK 754 47p/K C260  Ceramic 22 000 pF 40 —20 TK 744 22n/S
) +50 c270 Ceramic 33 pF 40 10 TK 754 33p/K
C151 Ceramic ‘ 22 000 pF 40 —20 TK 744 22n/S . +80
N ‘ 450 C280 Ceramic 0.15 yF 12.5 —20 TK 782 150n/Z
C152 . Ceramic 22 000 pF 40 —20 TK 744 22n/S 480
Cc281 Ceramic 0.15 uF 12.5
C153  Ceramic 22 000 pF 40 t50 : - —20 TK 782 150n/2
’ —20 TK 744 22n/S C301 Electrolytic 10 uF 25 — TE 124 10M
C201 Ceramic 15 pF 40 10 TK 754 15p/K ) =450
o +50 C302 Ceramic 22 000 pF 40 _20 TK 744 22n/S
Cc202 Ceramic 10 600 pF 40 —20 " TK 744 10n/S . +50
€203  Trimmer 36 pF 250 — 1AK 701 42 €303 Ceramic 22000 pF 40 —20 TK 744 22n/S
C204 Ceramic 220 pF 40 10 TK 794 220p/K C304 Electrolytic 10 uF 25 — TE 124 10M
50 . 50
C205 Ceramic - 22000 pF 40 —20 TK 744 22n/$ C305 Ceramic . 22 000 pF- 40 izo TK 744 22n/S
C206 Ceramic 220 pF 40 10 TK 794 220p/K ‘ C306 Ceramic 680 pF 40 20 TK 724 680p/M
. +50 : . ) -+50 »
Cc221 Ceramic 22 000 pF 40 —20 TK 744 22n/S C307 Ceramic 1000 pF 40 20 TK 744 1n/S
. +50 ‘ _ +50 A
Cc222 Ceramic 22 000 pF 40 —20 TK 744 22n/S C308 Ceramic 22 000 pF 40 —20 TK 744 220/S
223 Ceramid 22000 pF © +2g IK 744 2205 _ €309 Ceramic 150 pF 40 10 TK 794 150p/K
— n +50
50 : €310 Ceramic 10000 pF - 40 B
C224 Ceramic 22 000 pF 40 + . . 20 IK 744 100/
—20 TK 744 22n/S c311 Electrolytic 10 uF 10 — TE 122 10M
. +50 ) +50
. C251 Ceramic . 22000 pF 40 20 TK 744 22n/S C312 Ceramic 10 000 pF 40 —20 TK 744 10n/S
! , ) : +-50 c313 Electrolytic 10 uF 10 — TE 122 10M
N C252 Ceramic 22 000 pF 40 - 20 TK 744 22n/S
. +50 )
C253 Ceramic 22 000 pF 40 —20 TK 744 22n/S
‘ ) +50
C254 Ceramic 22 000 pF 40 —20 TK 744 22n/S
C255 Ceramic 22 pF 40 10 TK 754 22p/K :
) ) +50 Transformers and coils:
C256 Ceramic 22 000 pF 40 —20 TK 744 22n/S .
+50 . Component Designation Drawing No. No. of tap No. of turns V‘;lrrg a
' N . 1 m
€257  Ceramic 22 000 pF 40 —20 TK 744 220/S
C258 Ceramic 10 pF 40 10 TK 754 10p/K Core L101, L102 1AA 436 36
. +-50
C259 Ceramic 22 000 pF 40 —20 TK 744 22n/S
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No. Type Value Max. Tolerance Standard CSSR
- {

Further electrical components: load W x
Component ’ Type - Value Drawing No. R15 Film 47 Q 0.25 10 TR 191 47R/K
- . R16 Film 680 Q 05 10 TR 152 680/A
Integrated circuit 101, 102, : . ﬁig I‘F_f'lm 680 2 2"5 ig g ;gz 230/2
10101, 10102 MA3005 m 4700 3 470/
Integrated circuit 10301 MH8400
Integrated circuit 10302 MH8472 ;
Diode E1, E101 KZ141
Pair of transistors E2}+E3, . . .
Ca i :
E102--E103, E201-E202 KSY71 ‘ 1AN 113 75 pacitors .
Transistor E4, E5, E104, E105, ' } < No. : Type value Max. DC Toler%nce Standard GSSR
'E251, E252, E254 BSX29 1AN 145 30 voltage v %
Dmgi 56, E7é E&l E9, E106, CAz05 - (AN 112 93 . c1 Trimmer 40 pF 250 — 1AK 701 42
07, E108, E109 6 C2.  Trimmer 40 pF 250 — 1AK 701 42
Transistor E51, E52, E151, ) : : +50
E152, E221, E222, E253 KSY71 c3 Ceramic 22000 pF 40 o TK 744 220/
Diode E53, E54, E153, E154, : ‘ 150
E223, E224, E301 : KA206 . c4 Ceramic 22 000 pF 40 20 TK 744 220/
) , +50
C5 } Cera}mlc _ 6800 pF 250 —20 TK 745 6n8/S
Final amplifier 1AF 022 40
Resistors:
No. T val Max. Tol y Standard GSSR ) i .
0 ype alue oy Tolerance andar Transformers a‘nd coils:
R Component L Designation Drawing No. No. of tap No. of turns Wire &g
R1 Film 680 Q 0.25 10 " TR 191 68QR/K : : , in mm
R2 Film 680 Q 0.25 10 TR 191 680R/K , o ‘
R3 Trimmer 470 Q 0.5 — . TP 095 470R/N Coil e L1 1AK 685 14 1—2 8 0.35
R4 = Film 47Q 0.25 10 TR 191 47R/K Coil : L2, L3 1AK 68513 1—2 12 0.35
R5 Trimmer 1kQ 0.5 — TP 095 1KO/N :
R6 Film - a7Q 0.25 10 TR 191 47R/K
R7 Trimmer 220Q 0.5 — TP 095 220R/N
RS Film T 100Q 0.25 10 TR 191 100R/K
R9Y Film 1kQ 0.5 ‘10 TR 152 1K/A Further electrical components:
R10 Film - 1kQ 0.5 10 TR 152 1K/A . . . 4
R11 Film 100 @ 0.25 10 TR 191 100R/K omponen ype - value Drawing-No.
R12 Film 47 Q 0.25 10 TR 191 47R/K . ‘
R13 Film 100 0.25 10 TR 191 10R/K TranS}stor .El, E2 KSY71 1AN 113 75
R14 Film 10Q 0.25 10 TR 191 10R/K ' Transistor E3, E4 , KF504
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Synchronizing amplifier 1AF 022 41 No. Type value Max.' Tolerance Standard CSSR
0

X load W + 0
Resistors:
No. Type Value : Max. Tolerance Standard CSSR R45 Film 100 - 0.25 10 TR 191 IO‘R/K

load W + % R46 Film 10Q 0.25 10 TR 191 10R/K

R1 Film e 025 10 TR 191 10R/K
R2 Film 10 kQ 0.25 10 TR 191 10K/K
R3 Film 10Q 0.25 10 TR 191 10R/K
R4 Film 100 Q 0.25 10 TR 191 100R/K Capacitors:
RS Film 10 kQ 0.25 10 TR 191 10K/K -
R6 Film 100 Q 0.25 10 TR 191 IOUR/»K No. Type Value Ma;x. DC Tolir%/nce Standard CSSR
R7 Film 1kQ 0.25 1 TR 191 1KO/F veltage v =0
R8 Film ‘ loe 025 - 10 TR 191 10R/K o c1 Tubular 0.1 uF 100 10 TC 215 100n/K
RO - Film 102 0 0.25 1 TR 191 102R/F c2 Ceramic 820 pF 40 10 TK 794 820p/K-
R10 Film 2 kQ 0.25 5 TR 191 2K/] c3 Ceramic 180 pF 40 10 TK 754 180p/K
R11 Film 10 Q 0.25 10 TR 191 10R/K 450 .
R12  Film 51.Q 0.25 5 TR 191 51R/] C4 Ceramic . 1000 pF 250 —20 TK 745 1n0/S
R13 Film 1.8 kQ 0.25 10 TR 191 1K8/K ' +50
R14 Film 10 @ 0.25 10 TR 191 10R/K C5 Ceramic 22 000 pF 40 20 TK 744 22n/S
R15 Film 1.69 kQ 0.25 1 TR 191 1K69/F ' +50
R16 Film 8.2kQ 1 10 TR 153 8K2/A Cé6 Ceramic 10 000 pF 250 _20 TK 745 10n/S
R17 Film . 102Q 0.25 Tl TR 191 102R/F +50
R18 Film 102 Q 0.25 1 TR 191 102R/F c7 Ceramic 1000 pF 40 —20 TK 744 1n/S
R19 Film 10kQ - 0.25 . 10 TR 191 10K/K +80
R20 Film 102 Q 0.25 1 TR 191 102R/F c8 Ceramic 0.1 uF 32 _20 TK 783 100n/Z
R21 Film 453 Q 0.25 1 TR 191 453R/F +50
R22 Film 102 Q 0.25 1 TR 191 102R/F C9 Ceramic 22 000 pF 40 —20 TK 744 22n/S
R30 Film 1MQ 0.25 10 TR 191 1M/K +50 :
R31 Film 91 kQ 0.25 5 TR 191 91K/] C10 Ceramic 22 000 pF 40 —20 TK 744 22n/S
R32 Film 324 Q 0.25 1 TR 191 324R/F : 150 :
R33 Film 330 kQ 0.25 10 TR 191 330K/K - cu Ceramic 22 000 pF 40 20 TK 744 22n/S
R34 Film 20 kQ 0.25 5 TR 191 20K/] c12 Electrolytic 20 uF 15 — TE 004 20M
R35 Film 10kQ 0.25 10 TR 191 10K/K c13 Electrolytic 20 uF 15 — TE 004 20M
R36 Trimmer 2.2kQ 0.5 - TP 095 2K2/N +50
R37 Film 22 kQ 0.25 10 TR 191 22K/K c20 Ceramic 22:000 pF 40 —20 TK 744 22n/S
R38 Film 680 Q 0.5 10 TR 152 680/A : . +50
R39 F%lm 3.32 kQ 0.25 1 TR 191 3K32/F ca1 Ceramic 1500 pF 40 20 TK 744 1n5/S
R40 Film ‘ 3.92kQ 0.25 1 TR 191 3K92/F c22 Ceramic 680 pF 40 10 TK 794 680p/K
R41 Film 1.5kQ 0.25 10 TR 191 1K5/K c23 Electrolytic 20 uF 15 L= TE 004 20M
R42 Film 100 0.25 10 ‘TR 191 100R/K 480
R43 Film 1kQ 0.25 10 TR 191 1KO/K : C24 Ceramic 0.1 uF 32 - _20 TK 783 100n/Z
R44 Film 510 Q . 025 5 TR 191 510R/] -
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lqomponentm

Further electrica

Component Type - Value Drawing No-~

Integrated circuit 101 MH?7400

Transistor E1, E3 KSY71

Diode E2, El11, E12, E14, E17 KA206

Diode E4 KZ260/6V8

Transistor E5 ) KFY34

Transistor E6, E10, E13, E19 KFY18
" Transistor E15 KE507

Diode E16 KZ260/5V1

Diode E18 KZ260/5V6

Resistors:

Time base 1AF 022 42

No. Type Value ~ Max. Tolerance ‘Standard CSSR
. load W + % .

R1 Film 22 kQ . 025 10 TR 191 22K/K
R2 Film 1MQ 0.25 10 “TR 191 1M/K
R3 Film 1MQ 0.25 10 TR 191 1IM/K
R4 Film 102Q 0.25 1 TR 191 102R/F
R5 Film 680 Q 0.25 10 TR 191 680R/K
R6  Film 102 Q 0.25 1 . TR 191 102R/F
R7 Film 68kQ - 025 10 TR 191 6K8/K
R8 Film 102 Q 0.25 1 TR 191 102R/F
RS . Film 3.9kQ 0.25 10 TR 191 3K9/K
R10 Film 470 Q 0.25 10 TR 191 470R/K
R11 Film 1.2kQ 0.5 10 - TR 152 1K2/A
R12 Film 10Q - 0.25 10. TR 191 10R/K
R13 Film 330 Q 0.25 10 TR 191 330R/K
R14 Film 56 Q 0.25 10 TR 191 56R/K
R15 Film 330Q° 0.25 10 TR 151 330/A
R16 Film 56 Q 0.25 10 TR 191 56R/K
R17 Film 33Q 0.25 10 TR 191 33R/K
R18 Film 560 Q 025 10 TR 191 560R/K
R19 Film 6.8 kQ 0.25 10 TR 191 BK8/K
R20 Film 1.6 kQ 025 5 TR 191 1K6/]
R21 Film 12kQ 025 10 TR 191 1K2/K

.

Neo. Type Value Max. Tolerance Standard CSSR
load W + % : .
R22. Trimmer 4.7 kQ 0.5 — TP 095 4K7/N
R23 Film 470 Q 0.25 5 TR 191 470R/]
R24 Film 22 kQ 0.5 10 TR 152 22K/A
R25 Film 91Q 025 - 5 TR 191 91R/]
R26 Film 910 Q 0.25 5 TR 191 910R/]
R27 Film 51Q 0.25 5 TR 191 51R/]
R28 Film 22 kQ 0.5 10 TR 152 22K/A
R29 Film 33Q 0.25 10 TR 191 33R/K
R30 Film 1kQ 0.25 10 TR 191 1KO/K \
R31 - Film 10 kQ 0.25 10 TR 191 10K0/K
R32 .  Film 47 kQ 0.5 10 TR 152 47K/A
R33 -~ Film 12 kQ 0.25 10 TR 191 12K/K
R34 Film 330 Q 0.25 10 TR 191 330R/K
R35 Film 33Q 0.25 10 TR 191 33R/K
R36 Film 1kQ 0.25 10 TR 191 1KO/K
R37 Film 1.6 kQ 0.25 5 TR 191 1K6/]
R38 Film 10Q 0.25 10 TR 191 10R/K
R39 Film 47'kQ 0.25 10 TR 191 47K/K
R40 Film 1.2 kQ 0.25 10 TR 191 1K2/K
R41 Film 5.1kQ 0.25 5 TR 191 5K1/]
R42 Film 1kQ 0.25 10 TR 191 1K0/K
R43 Film 6.8 kQ 0.25 10 TR 191 6K8/K
R44 Film 2.7 kQ 0.25 10 TR 191 2K7/K
R45 Film 51Q 0.25 ! 5 TR 191 51R/]
R47 Film 100 Q 0.25 5 TR 191 100R/]
R48 * Film 33Q 0.25 10 TR 191 33R/K
R49 . Film 10Q 0.25 10 TR 191 10R/K
R51 Film 487 Q 0.25 1 TR 191 487R/F ’
R52 Film 3.3kQ 0.25 10 TR 191 3K3/K
R53 Film 1kQ 0.25 10 TR 191 1K6/K
R54 Film 1.2kQ 1 10 TR 153 1K2/A ,
R55 Film 10Q 0.25 10 TR 191 10R/K '
R56 Film 10 kQ 0.25 5 TR 191 10K/]
R57 Film 1.5kQ 0.25 10 TR 191 1K5/K
R58 Film 3.3kQ 0.25 10 - TR 191 3K3/K
R59 Film 100 kQ 0.25 10 TR 191 100K/K
R60 Film 1kQ 0.25 10 TR 191 1KO/K
R61 Film 100 Q 0.25 10 - TR 191 100R/K
R62 Film 3.6 kQ 0.25 5 TR 151 3k6/B.
Film 10Q 0.25 10 TR 191 10R/K

"R63
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No. Type Value Max. Toleraox/lce Standard CSSR No. Type Value Max. Tolerance Standard CSSR
b .

load W load W + Y%
R64 Film - 1lke 0.25 10 TR 191 1KO/K . . R1I7  Fim 18kQ . 0.25 1 TR 106 1k8/D
RE5 Film 1kQ 0.25 10 TR 191 1K0/K ¢« R118  Film 18 kQ 0.25 5 TR 191 18K/]
Ra6 Film 100 @ 0.25 10 TR 191 100R/K R119  Film 100 Q 0.25 5 TR 191 100R/]
R67 Film 330 0.25 10 TR 191 33R/K R120  Trimmer 1220Q 0.5 — TP 012 220
R68 'Fgm 2.7kQ 0.25 10 TR 191 2K7/K ' R121 Film 15kQ 0.25 5 TR 191 1K5/]
R69 Film 100 Q 0.25 10 TR 191 100R/K R122  Trimmer 470 Q 0.5 — TP 012 470
R71 Trimmer 2.2kQ 0.5 - TP 095 2K2/N R124  Trimmer 22kQ 0.5 — TP 012 22k
R72 Film 4.7 kQ 0.25 10 IR 191 4K7/K RI125  Film 10kQ 0.25 5 TR 191 10K/]
R73 Film 120Q 0.25 10 TR 191 120R/K R132  Trimmer 4.7 kQ 0.5 - TP 095 4K7/N
R74 Trimmer 680 Q 0.5 — TP 095 680R/N
R75 Film 1.2 kQ 0.25 10 TR 191 1K2/K
R76 Film 33Q 0.25 10 TR 191 33R/K
| R77 Film 10 kQ 1 10 TR 153 10k/A
‘ R78 Film 10 kQ 0.25 10 TR 191 10KO/K - Capacitors:
‘ R79 Film 274 kQ 0.25 L TR 191 2K74/F . No Type value Max. DC Tolerance Standard CS.
| R80 Film 43kQ 0.25 10 TR 151 43K/K ' voltage v. & 0% andard GSsK
R81 Trimmer 1kQ 05 — TP 095 1K/N — -
R82 Film 5.6 kQ 0.25 10 TR 191 5K6/K , c1 Ceramic 270 pF 250 10 TK 795 270p/K
R90O Film 3.16 kQ 0.25 1 TR 191 3K16/F ‘ ) +50
c2 .
RO1 Film 1.8 kQ 0.5 10 TR 152 1k8/A Ceramic 22 000 pE 40 —20 TK 744 22n/S
R92 Film 330 Q - 0.25 10 TR 191 330R/K ) +50
c3 ‘
R93 Film 3.3kQ 0.25 10 TR 191 3K3/K Ceramic 22 000 pE 0 —20 TK 744 22n/S
R100 Film 51 Q 0.25 - 5 TR 191 51R/] , . +50
Cc4 Cer: c |
R101  Film 2.7 kQ 0.25 5 TR 191 2K7/] ramt 22000 pF 40 —20 TK 744 22n/S
R102 Film y 5.11 kQ 0.25 1 TR 191 5K11/F ) -+80 .
cs5 c 0.1 uF 2
R103  Film 330 0.25 10 TR 191 33R/K eramic “ 3 —20 TK 783 100n/Z
R104 Film 51Q 0.25 5 TR 191 51R/] . ) —+50
Ccé Ceramic 22 000 pF 4
R105  Film 511 kQ 0.25 1 TR 191 5K11/F rami P 0 —20 TK 744 22n/S
R106 Film © 100 kQ 0.25 5 TR 191 100K/] 4 +80
. c7 Ceramic 0.1 uF 2
R107 Film 82kQ 0.25 5 TR 191 8K2/] “ 3 —20 TK 783 100n/Z .
R108 Film 2.52 kQ 0.125 1 TR 161 2k52/D c8 Ceramic 68 pF 40 10 TK 754 68p/K
R109 Film 2.52 kQ 0.125 1 TR 161.2k52/D c9 Ceramic 100 pF 40 10 TK~754 100p/K
R110 Film 10 kQ 1 5 TR 153 10k/B C10 Electrolytic 5 uF 15 — TE 004 5M
R111 Film 10 kQ 1 5 TR 153 10k/B ) +80
c11 Ceramic 0.1 uF 32
R112 Film 15kQ 0.25 5 TR 191 15K/] . eramt # —20 TK 783 100n/Z
R113 Film 1.8 kQ 0.25 1 TR 106 1k8/D ) 450
c12 Ceramic 22000 pF 40
R114  Film 15kQ 0.5 1 TR 107 15k/D » ra P —20 TK 744 22n/S
R115 Film 15 kQ 0.5 1 TR 107 15k/D : C13 Ceramic 330 pF 40 10 TK 754 330p/K
R116 Film 15 kQ 0.25 5 TR 191 15K/] . ‘ Cl4 Ceramic 33 pF 40 10 TK 754 33p/K
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No. Type value Max. DC Tolerance "standard GSSR
voltage V + %
' +50
c20 Ceramic 10000 pF 250 —20 TK 745 10n/S -
. +50
c21 Ceramic 22 000 pF 40 —20 TK 744 22n/S
. 4380 »
c22 Ceramic 0.15 uF 12.5 —20 TK 782 150n/Z
C51 Ceramic 330 pF 40 10 TK 754 330p/K
' +50
C52 Ceramic 10 000 pF 40 —20 TK 744 10n/S
C53 Ceramic 12 pF 40 10 TK 754 12p/K .
C54 Ceramic 330 pF 40 10 TK 754 330p/K
C55 Ceramic 270 pF 40 10 TK 754 270p/K
56 Ceramic 120 pF - 40 10 TK 754 120p/K
. +50 -
c57 Ceramic 22 000 pF 40 —20 TK 744 22n/S
N 450 ,
c58 Ceramic 3300 pF 40 —20 TK 724 3n3/S
c59 Ceramic 470 pF 40 20 TK 724 470p/M
' 450 ,
C60 Ceramic 22 000 pF 40 —20 TK 744 22n/S
C61 Electrolytic 20 uF 15 — TE 004 20M
_ +50
C62 Ceramic 10 000 pF 40 _20 TK 744 10n/S
. 450
C70 Ceramic 10 000 pF 40 —20 TK 744 10n/S
. +50 '
c71 Ceramic 10 000 pF 40 . —20 - TK 744 10n/S
. 450 :
c73 Ceramic 3300 pF 40 —20 TK 724 3n3/S
. 450 .
Cc101 Ceramic 22000 pF 40 20 \TK 744 22n/S
‘ +50
C102  Ceramic 22 000 pF¥ 40 —20 TK 744 22n[S
‘ +50 :
c103 Ceramic 22 000 pF 40 —20 “TK 744 22n/S

Transformers and coils:

Component Designation Drawing No. No. of tap No. of turns Wire &
in mm
Coil ' L2 1AN 952 47 1—2 10 0.1
Coil » L3 1AK 606 22 1—-2 10 0.4
Co'l ’ » L4 1AK 606 21 1—2 0.4
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Further electrical components:

Component Type - Value Drawing No.
Integrated circuit 101 MH74S00
Integrated circuit 102 HI0410 - 1AN 114 67
Transistor E1, E55 KF521
Diode E2, E5, E6, E7, E8, E10, :
El1, E15, E16, E19, E20, E51,
E57, E60, E70, E72!, E74 KA206
Transistor E3, E4, E9, E17, E18,
E50, E52, E100, E101 KSY71
Diode E12 GE134 .
Transistor E13, E14, E102, E103 BSX29 1AN 145 30
Transistor E21, E71 KFY16
Transistor E22, E56, E58, E59 KC508
Diode E53 KA221
Diode E54 KA207
Diode E61 KZ260/12
Diode E73 KZ260/6V8
Diode E104, E105 KA225 .
Relay RL1 1AN 599 55

Horizontal amplifier 1AF 022 43

Resistors:

No. ' Type value

Max. Tolerance  Standard CSSR
load W + %
RL  Fim - 33Q 0.25 10 TR 191 33R/K
RZ2  Fim 27 kQ 0.5 5

TR 152 27k/B
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No. Type Value Max. Tolerance Standard €SSR
load W + %
. .
R3 Film 27 kQ 0.5 5 TR 152 27k/B
R4 Film 680 Q 0.5 5 TR 152 680/B -
R5 Film 680 Q 0.5 5 TR 152 680/B -
R6 Film 22.1kQ 0.6 1 TR 192 22K1/F
R7 Firlmv 22.1kQ 0.6 1 TR 192 22K1/F
R8 Film 1.2 kQ 0.25 5 TR 191 1K2/f]
R9 Film 1.2kQ 0.25 5 TR 191 1K2f]
R10 Film 33Q 0.25 10 TR 191 33R/K
R11 Wire-wound 3.3kQ 6 5 TR 191 33R/K
R12 Wire-wound 3.3kQ 6 5 TR 507 3k3/B
R13 Film 18 kQ 1 10 TR 191 47R/K
R14 Film 1.5kQ 0.5 10 TR 153 18K/A
R15 Film 47 Q 0.25 10 TR 152 1K5/A
Capacitors:
No. Type Value Max. DC Tolerance -  Standard GSSR
voltage V + %
_ e : 450
c1 Ceramic 22000 pF 40 _20 TK 744 220/S
. | +50
c2 Ceramic 22000 pF ‘ 40 —20, TK 744 22n/S
C3 Trimmer 9 pF 400 — "WK 701 09
c4 Trimmer 9 pF. 400 — WK 701 09
. ' +50
C5 Ceramic »10 000 pF 250 _20 . TK 745 10n/S
co Electrolytic 1 .u.F 250 — TE 991 1M - PVC
Tra‘ns_formers and coils:
Component Designation Drawing No. No. of tap  No. of turns Wire &
in mm
Coil L1 1AK 685 05 1-2 290 0.1
Coil L2 1AK 586 88 1-2 230 - 4
\
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Further electrical compdnents:

Component I Type - Value Drawing No.
Diode E1, E2 KA225
Transistor E3, E4 BSX29 1AN 145 30
Transistor E5, E6 BF258 1AN 145 38
Diode E7 KY130/300

Resistors:

Calibrators 1AF 022 48

No.’ Type Value Max. Tolerance Standard CSSR
load W + % .

R1 Film 2kQ 0.25 5 TR 191 2K0/]
R2 Film 511 kQ 0.25 1 TR 191 5K11/F
R3 Trimmer 47 kQ 0.5 — TP 095 47K/N
R4 Film - 43 kQ 0.25 .5 TR 191 43K/]
RS Film 10Q 0.25, 5 TR 191 10R/]
R6 Film 10Q 0.25 5 TR 191 10R/] b
R7 Film 470 Q 0.25 5 TR 191 470R/]
R8 Film 22 kQ 0.25 \s TR 191 22K/]
R9 Film 10 kQ 0.25 1 TR 191 10K/F
R10 Film 390 Q 0.25 5 < TR 191 390R/]
R11 Film 4.7 kQ 0.25 5 TR 191 4K7/]
R12 Trimmer 4.7 kQ 0.5 — TP 012 4K7
F13 Film 4.7 kQ 0.25 5 TR 191 4K7/]
R14 Film 298 Q 0.125 2 TR 161 298R/C/2.
R15 Film 1.35kQ - 0.125 2 TR 161 1K35/C/2
R16 Film 271 Q 0.125 2 TR 161 271R/C/2
R17 Film 30.1Q 0.125 2 TR 161 30R1/C/2
Capacitors:
No. Type Value Max. DC Tolerance Standard CSSR |

voltage V + %
(o1 Electrolytic 20 uF 40 — TE 984 20M - PVC
c2 Polystyrene 10000 pF * 100 5 TC 281 10k/B
c3 Ceramic 680 pF 40 10 TK 794 680p/K




~Further electrical components:

No. Type Value ‘Max. Tolerance Standard CSSR
- - load W + % .
Component : Type - Value . Drawing No.
R47 Film 470 Q 0.25 10 TR 191 470R/K
Transistor E1 KF552 "R48 Film 620 Q 0.25 5 TR 191 620R/]
Diode E2 KA206 R49 Filmi 100 Q 0.25 10 TR 191 100R/K ‘
Transistor E3, E4 BSX29 1AN 145 30 _ R50 Film 22kQ 0.25 10 TR 191 22K/K
R51 Film 47 Q 0.25 10 TR 191 47R/K g
R52 Film 2.2 kQ 0.25 10 TR 191 2K2/K : |
R53 Film 2.2 kQ 0.25 10 TR 191 2K2/K
Mounting unit 1AK 061 36, 1AK 061 37 R54 Film 472 0.25 10 TR 191 47R/K
Resist ) , R55 Film 47 Q@ 0.25 10 TR 191 47R/K -
esistors: R56 Film 20 0.25 10 - TR 191 22R/K
No. Type Value Max. Tolerance Srar;bar'd GSSR )
load W % !
R1 Film 47 Q 0.25 10 TR 191 47R/K
R2 Film 1MQ 0.25 1 1AK 653 11
R3 Film 1kQ 0.25 1 TR 292 1K/D ) Capacitors:
R4 Film - 75Q . 0.25 5 TR 191 75R/] b :
R8 Film 990 kQ 0.25 1 1AK 653 09 No. Type value Max. DC Tolerance Standard CSSR
R9 Film - 10.1kQ 0.25 1 TR 292 10K1/D voltage v th
R10 Film . b 0.25 5 TR 181 15R/] ct Trimmer 10.8 pF 250 — 1AK 701 47
R13 Film 900 kQ 0.25 1 1AK 653 10 .
X . c2 Trimmer 40 pF 250 — 1AK 701 42
R14 Film 111 kQ 0.25 1 TR 292 111K/D :
X c3 Polystyrene 3300 pF 100 5 TC 281 3k3/B
R18 Film 47 Q 0.25 10 TR 191 47R/K 4
X Cc4 Ceramic 220 pF . 40 10 TK 754 220p/K
R20 Film 1MQ 0.25 1 1AK 653 11 i
. c7 Trimmer 10.8 pF 250 — 1AK 701 47 .
R21 Film 0.1 MQ 0.25 10 TR 191 100K/K X . :
X cs8 Trimmer 40 pF 250 — 1AK 701 42 |
R25 Film 56.2 Q 0.25 1 TR 191 56R2/F .
. co Ceramic 270 pF 40 . 10 TK 754 270p/K
_R26 Film 158 Q 0.25 1 TR 191 158R/F i
. . C12 Trimmer 10.8 pF 250 — 1AK 701 47
R27 Film 499 Q 0.125 1 TR 161 49R9/F )
L C13 Trimmer 40 pF 250 — 1AK 701 42
R28 Film 204 0125 1 TR 161 20R/F c14 Ceramic 22 pF 40 10 TK 754 22p/K
R29 °~  Film 49.9 Q 0.125 1 TR 161 49R9/F P 450 bl
" R35 Film 33Q 0.25 10 TR 191 33R/K c20 Ceramic 10 000 pF 40
. - —20 TK 744 10n/S
R36 Potentiometer 1kQ 0.15 — 1AN 692 92 . .
) , c25 Ceramic 150 pF 40 10 TK 754 150p/K
R37 Film 220 Q 0.25 10 TR 191 220R/K i , ‘
] Cc40 Trimmer 5pF - 40 — WK 701 09
R40 Film 47 Q 0.25 10 PR 191 47R/K ) ‘
. c41 Electrolytic 10 uF 35 — TE 005 10M
Rl Film 6202 025 > TR 191 620R/] c42  Electrolytic 2.2 uF 16 - TE 123 2M2
R42 Film 470 0.25 10 TR 191 47R/K oH it 50 .
il 47 | OR/ A 2 .
Ret  Eim o0 om0 TR0l 7R ci3 Coramic 20000 40 Doy gas s
: . C44 Electrolytic 10 uF 35 - TE 005 10M
Rd5 Film 470 0.25 10 TR 191 47R/K c45 Electrolytic 10 4F 35 — TE 005 10M
R46 Film 47 Q 0.25 10 TR 191 47R/K sk
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Further electrical com ponents: No. ¥ Type Value Max. Tolerance Standard CSSR
load W + %
Componeht Type - Value Drawing No. .

4 R52 Film 100 © 0.25 5 TR 191 100R/]

Diode E40, E41 KA136 . : R53 Film 4.7 Q - 0.25 5 TR 191 4R7/]
Transistor E42, E43 KI1303B 1AN 145 60 R54 Film 8259 025 2 TR 191 825R/G
Transistor E44 . KC810 R55 Film 82.5 kQ 0.25 2 TR 191 82K5/G

R56 Film 1kQ 0.25 5 TR 191 1KO0/]

R57 Film 6.8 kQ 1 5 TR 153 6k8/B
R58 Film . 10kQ 0.125 1 TR 161 10K0/D
: R59 Film 64.2 kQ 0.125 1 TR 161 64K2/D
Power supplies 1AN 291 14 R60 Film 10kQ 0.125 1 TR 161 10K0/D

Resistors: : R61 Film 53 kQ 0.125 1 TR 161 53K/D

No Type Value Max. Tolerance . Standard CSSR R65 Film 4700 0.25 5 TR 191 470R”

’ load W + % R66 Film 10 kQ 0.25 5 TR 191 10K/J

R67 Film 1.2 kQ 0.25 5 TR 191 1K2/]

R1 Film 56 Q 1 10 TR 153 56/A R68 Film 270 Q 0.25 5 TR 191 270R/]

R2 Film 68 Q 1 10 TR 153 68/A R69 Film 10 kQ 0.25 5 TR 191 10K/]

R3 Potentiometer 500 Q 0.2 — 1AN 736 02 R70 Trimmer : 2.2kQ 0.5 — TP 095 2K2/N

‘ R4 Film 0.1 MQ 0.25 5 TR 191 100K/] "R75 Film - 1.2 kQ 0.5 5 TR 152 1k2/B

R5-R10  Film 3.3 MQ 1 5 TR 153 3M3/B R76 Film " 3.9kQ 0.25 5 TR 191 3K9/]

R11 Potentiometer 2.5 MQ 0.2 — TP 190 12E 2M5/N R77 Film 4.7 kQ 0.25 5 TR 191 4K7/]

R12 Film 1MQ 0.5 10 TR 152 1M/A R78 Film 100 Q 0.25 5 TR 191 100R/]

R13 Film 15 kQ 0.25 10 TR 151 15K/A R79 Film 1kQ 0.25 2 TR 191 1K0/G
R14  Film, 1Q 1 10 TR 215 1RO/K R80 Film 10 kQ 0.25 2 TR 191 10K0/G

R15-R24 Film ©2.2MQ 0.5 5 TP 152 2M2/B R81 Film 47 Q 0.25 5 TR 191 4R7/]

R25 Potentiometer 2.5 MQ 0.2 — TP 190 12E 2M5/N R82 . Film 470 0.25 5 TR 191 4R7/]
R26 Film 6.2 MQ 2 - 5 TR 154 6M2/B . R83 Film 31.2kQ - 0.125 1 TR 161 31K2/D
R27 Film 6.2 MQ 2 5 TR 154 6M2/B R84 Film 10 kQ 0.125 1 TR 161 10KO/D

R28 Film 2.2 MQ 0.5 5 TR 152 2M2/B R85 Film 10.6 kQ 0.125 1 TR 161 10K6/D/1

R29 Film 1kQ 0.25 10 TR 151 1k/A R86 Film 10 kQ 0.125 1 TR 161 10K0/D

f R30 Film 100 Q 0.25 5 TR 191 100R/] R90 Film 4.7 kQ 0.25 5 TR 191 4K7/]
- R31 Potentiometer 10 kQ 1 — TP 195 12E 10K/N R91 Film 100 Q 0.25 5 TR 191 100R/]

% R32 Film 22 kQ 0.25 10 TR 151 22K/K R92 Film 4.7 Q 0.25 5 TR 191 4R7/]
3 R33 Film 10 kQ 0.25 10 TR 151 10k/A . : R93 Film 681 Q " 025 2 TR 191 681R/G
5 R34 Potentiometer’ 10 kQ 1 — TP 195 12E 10K/N R94 Film' 4.75 kQ 0.25 1 TR 191 4K75/F
R35 Film 15 kQ 025 10 TR 151 15k/A R95 Film * 470 Q 0.25 5 TR 191 470R/[]
. R36 Potentiometer 100 kQ 0.2 — 1AN 736 01 R96 Film - 3.32 kQ 0.125 1 TR 161 3K32/D
R37 Potentiometer 0.1 MQ 0.2 - TP 190 12E M1/N R97 Film 7.15 kQ 0.125 1 TR 161 7K15/D
R38 Potentiometer 5kQ 0.2 — 1AN 736 00 R98 Film 5.11 kQ 0.125 1 TR 161 5K11/D

R40 Film 470 kQ 1 10 TR 153 M47/A R101 Trimmer 10 kQ 0.5 — TP 095 10K/N

R50 . Film 10 kQ 0.25 5 TR 191 10K/] R102 Film 560 kQ 0.25 5 TR 191 560K/]

R51 Film 4.7 kQ 0.25 5 TR 191 4K7/] R103 Film 2.2 MQ 0.5 5 TR 152 2M2/B
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e S5 S - A - - -
-
Type ) Value Max. Tolerance Standard GSSR No. Type Value Max. Tolerance Standard CSSR
~load W + % load W + %

~R1o4  Film 2.2 MQ 0.5 5 TR 152 2M2/B R147  Film 100 Q 0.25 5 TR 191 100R/]
R105  Film 200 kQ 0.25 5 TR 191 200K/] R148  Film 1.21kQ 0.25 1 TR 191 1K21/F
R106  Film 100 Q 0.25 5 TR 191 100R/] R149  Film 2kQ 0.25 5 TR 191 2K/
R107 Film 2.2MQ 0.5 5 TR 152 2M2/B R150 Film 5.6 kQ 0.25 5 TR 191 5K6/]
R108 Film 10 kQ 0.25 5 TR 191 10K/]
R109 Film 470 kQ 0.25 5 TR 191 470K/]
R110 Film 1kQ 0.25 .5 TR 191 1K0/]
R111 Film 1kQ 0.25 5 TR 191 1K0/]
R112 Film " 100 kQ 0.25 5 TR 191 100K/] Capacitors:

. R114 Film 12 kQ 0.25 5 TR 191 1K2/] No. Type value Max. DC Tolerance Standard CSSR
R115 Film 1kQ 0.25 5 TR 191 1KO0/] voltage V + %
R116 Trimmer 470 Q 0.5 — TP 095 470R/N ,
R117 Film 1kQ 0.25 5 TR 191 1K0/] C1 Class Y 0.1 yF - 2x 2500 pF +2x 10 yH 2500 pF TC 241
R120 Film 4.7 kQ 0.25 5 TR 191 4K7/] C2 Electrolytic 200 uF 70 — TE 988 G2 - PVC
R121 Film 2.21 kQ 0.25 1 TR 191 2K21/F c3 *Electrolytic 20 uF 160 — TE 990 20M - PVC
R122 Film 47 KQ 0.25 5 TR 191 47K/] Cc4 Electrolytic 500 uF 35 — TE 986 G5-PVC
R123 Film 47 Q . 0.25 5 TR 191 47R/] C5 Electrolytic 500 uF 35 — TE 986 G5-PVC
R124 Film S 470 0.25 5 TR 191 47R/] Cé Electrolytic 500 uF 35 — TE 986 G5 - PVC
R125 Film 1.5kQ 0.25 1 TR 191 1K5/F Cc7 Electrolytic 500 uF 35 — TE 986 G5-PVC
R126 Film 100 Q 0.25 5 TR 191 100R/] c8 Electrolytic 500 uF 35 - TE 986 G5 - PVC
R127 Film 470 Q 0.25 5 TR 191 470R/] C9 Electrolytic 500 uF 35 — TE 986 G5 - PVC
R128 Film 22 kQ 0.25 5 TR 191 22K/] C10 Electrolytic 1000 uF 15 — TE 984 1G - PVC
R129 Film 220 Q 0.25 5 TR 191 220R/] Cc11 Electrolytic 500 uF 70 - — TE 678 500M
R130 Film 39 Q 0.25 5 TR 191 39R/] c12 Electrolytic 220 uF 160 — TE 680 220M
R131 Film 120 Q 0.25 5 TR 191 120R/] C13 Electrolytic 220 uF 160 — TE 680 220M
R132 Film 82 kQ 0.25 5 " TR 191 82K/] C14 EleCtI‘wol'ytiC 2500 uF 25 — TE 675 2G5
R133 Film 750 Q 0.25 5 TR 191 750R/] C15 Electrolytic 2500 uF 25 — TE 675 2G5
R134 Film 100 Q 0.25 5 TR 191 100R/] C16 Electrolytic 2500 uF 25 — TE 675 2G5
R135 Film 30.1kQ 0.25 1 TR 162 30K1/D c17 Electrolytic 500 uF 15 - TE 674 5G
R136 Film 1kQ 0.25 5 . TR 191 1K0/] C18 Electrolytic, 20 uF 25 - — TE 154 20M
R137 Film 12,1 kQ 0.25 1 TR 191 12K1/F . ‘ +50
R138  Film 22 Q 0.25 5 TR 191 22R/I/ €20 Ceramic 1000 pF 250 —20 TK 745 1n/S
R139 Film 22.1kQ 0.25 1 TR 191 22K1/F C21-C25 Ceramic 10 000 pF 2kV — SK 733 20 10K
R140 Film 22.1kQ 0.25 1 TR 191 22K1/F C26 Ceramic 500 pF 15kV - SK 733 30 500
R141 - Film 18 kKQ 2 5 TR 154 18k/B c27 Ceramic 5000 pF 5kV — SK 733 21 5K
R142 Film 100 Q 0.25 5 TR 191 100R/] Cc28 Ceramic 500 pF 15kV — SK 733 30 500
R143 Film 1.8 kQ 1 5 TR 153 1k8/B C29 Electrolytic 500 uF 10. — TE 982 G5- PVC
R144 Film 100 Q 0.25 5 TR 191 100R/] C30 Ceramic 1000 pF 2kV - I‘K 920 1k
R145 Film 68 Q 0.25 "5 TR 191 68R/] Cc31 Ceramic 10 000 pF 2kV — SK 733 20 10K
R146 Film 8.2 kQ 2 5 TR 154 8k2/B C32 Ceramic 1000 pF 2kV — TK 920 1k
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D ~
. No. Type Value Max. DC Tolerance Standard CSSR No. Type Value Max. DC Tolerance Standard CSSR

voltage V' =+ % voltage V + %
c33 P.E.T. 68 000 pF 160 10 TC 279 68k/A ' c128 Trimmer 36 pF 250 — 1AK 701 42
C34 Ceramic 10000 pF 2KV — SK 733 20 10k : +50
35 P.ET. : 68000 pF 160 10 TC 279 68n/K C129  Ceramic 22000 pF 40 —20 TK 744 22n/S
C36 P.E.T. 68 000 pF 160 10 TC 279 68k/A ‘ ) ~ . +50
c37 Ceramic 10000 pF  2kV — "SK 733 20 10k C130 Ceramic 10000 pF 250 —20 TK 745 10n/S
C50 o i 4700 pF 40 +50 : i T30
eramlg p —20 TK 744 4n7/S C131 Ceramic 10 000 pF 250 —20 TK 745 10n/$
cs1 Ceramic 10 000 pF 250 —_}-:g 1K 745 100/s Cc132 Ceramic 22 pF 250 +52 . TK 755 22p/]
c52 Ceramic 100 pF 250 10 ., TK 755 100p/K C133  Ceramic 10000 pF 250 —20 TK 745 10n/S
C55 Ceramic 10 000 pF 250 0 i 50
€56 °  Electrolytic 10 uF " 160 — TE 990 10M - PVC 450
c61 Electrolytic 20 4F 25 — TE 154 20M C135  Ceramic - 22000 pF 40 —20 TK 744 22n/S
65 Ceramic 4700 pF a0 i;g X haa aurs .C136 Ceramic 100 pF 40 10 TK 754 100p/K
c66 Electrolytic 20 yF 25 — TE 154 20M
C70 Ceramic 4700 pF 40 +30
, —20 TK 744 4n7/S . Transformers and coils:
L Cc71 Electrolytic 20 uF 25 — TE 154 20M —— - -
) ;“ c1ol Electrolytic 2 ‘uF 160 . TE 990 2M - PVC Component Designation Drawingz No. No. of tap  No. of turns Vg:lr?ng
8 c102 P.E.T. 0.47 uF 160 10 TC 279 M47/A -
: C103 P.E.T. 0.47 uF 160 10 TC 279 M47/A Transformer TR1 1AN 667 60
c104 Electrolytic 50 F 35 — TE 986 50M - PVC Coil 1AK 624 30 I—11 374 0.375
) +-80 I—1V 374 0.375
» ‘C118 Ceramic . 33000 pF 32 —20 TK 783 ‘33-n/Z . V—VI 34 0.5
s c119 Ceramic 150 pF 40 10 TK 754 150p/K Coil : 1AK 626 23 6— 7 310 0.375
. ‘ +50 ’ 8— 9 61 0.8
C120 Ceramic 22000 pF 40 _20 TK 744 220/S } 16—17 28 0.8
) . +50 - _ Coil : © 1AK 62624 10—11 61 0.8
‘ ciz21 Ceramic < 22 000 pF 40 —20 TK 744 22n/S 12—13 28 0.8
4 +50 . 14—15 135 0.375
C122 Ceramic 10000 pF 250 —20 TK 745 10n/S Transformer 1AN 667 61
+50 : 1— 2 3 0.5
Ci23  Ceramic 22000 p¥ 40 —20 TK 744 22n/S Coil _ 1 AK 617 79 3— 4 4 0.63
C124 Ceramic . 27pF 400 1 TK 656 2j7/D ‘ 5— 6 640 0.1
, +50 ] 7— 8 600 0.1
C125 v Ceramic 4700 pF 250 _20 TK 745 4n7/S 8— 9 200 0.1
c126 Ceramic 3.3 pF 250 1 TK 755 3p3/F 10—11 6 0.15

Cc127 Ceramic 3.3 pF 250 1 TK 755 3p3/F Choke-coil L101 1AN 650 89 1— 2 50 4
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Further electrical components:

Component Type - Value Drawing No.

Integrated circuit 101-104 "MAA741
Integrated circuit 105 MA7812
Diode E1, E2, E3, E4 KY130/300
Diode E5, E6, E7, E8 KY132/600
Diode E9, E10, E11, E12 KY132/150
Diode E13, E14, E15, E16 KY132/150
Diode E17, E18, E36-E39 KY132/80
Transistor E21 KU611
Transistor E22 KUyY12
Diode E26 VQA23 1AN 145 88
HV rectifier E30-E34 KYZ34
Transistor E35 KD502 1AN 115 06
CR tube E40 11JI01U 1AN 115 07
Transistor E50 BF257 1AN 145 77
Transistor E51, E80, E81, E106 KFY34
Transistor E24 ‘ KD615
Transistor E25 KD605
Diode E52 R KZ260/8V2
Diode E53, E54 KZ260/12
Diode E56 E57, E75, E76, E83, ’

" E84, E107, E108, E119 KA261
Diode E58, E66, E77, E85 KY130/150
Diode E70 KZ260/5V6
Transistor E71, E72, E104 KFY16
Diode E73 KZ260/6V8
Diode E101, E103, E105 KA224
Transistor E102 KC509
Transistor E120, E123 KSY62B
Diode E121, E122, E128, E129,

E130 KA263

Transistor E124, E125 2N2907A 1AN 145 47
Transistor E126, E131 KF504
Diode E127 KZ260/10
Incandescent lamp Z1, Z2 7V[0.3A
Fuse cartridge P101 F1A CGSN 35 4733.2

Fuse cartridge P1
Fuse cartridge P1

T400 mA for 220 V
T800 mA for 120 V

CSN 354733.3
CSN 354733.3
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SEZNAM PRILOH
Desky s ploS$nymi spoji:

BM 556/1 — 1AF 02237 — Vstup “A“
1AF 022 38 — Vstup “B“
BM 556/2 — 1AF 022 39 — Vertikalni zesilovac
BM 556/3 — 1AF 022 40 — Komncovy zesilovat
+  1AF 022 41 — Synchronizadéni
zesilovac
BM 556/4 -~ 1AF 002 42 — Casova zakladna
BM 556/5 — 1AF 022 43 — Horizontalni zesilovac
1AF 022 44 — Montazni jednotka
BM 556/6 — 1AF 022 45 — MontaZni jednotka
1AF 022 46 — Stabilizatory.
BM 556/7 — 1AF 022 47 — Zesilovad
. 1AF 022 48 — Kalibrator

Schémata:

BM 556/8 — 1X183018 — Osciloskop

BM 556/9 — 1AF 02239 — Vertikalni zesilovac
BM 556/10 — 1AF 022 39 — Vertikalni zesilovac
BM 556/11 — 1AF 022 40 — Koncovy zesilovac
BM 556/12 — TAF 022 41 — Synchronizadni

. zesilovac

BM 556/13 — 1AF 022 42 — Casova zédkladna
BM 556/14 — 1AF 022 43 — Horizontalni. zesilovat
BM 556/15 — 1AF 022 48 — Kalibrator

BM 556/16 — 1AK 061 36 — MontédZni jednotka
~ BM 556/17 — 1AK 06137 — MontédZni jednotka

- BM 556/18 '
BM 556/18 1AN 291 14 — Zdroje

84

NEPEYEHB IPUJIOKEHU

IInacTHHBI ¢ MEYATHBIM MOHTAKOM:

— Bxom »A«

— Bxonm »B«

— BepTUKaJbHBIN yCHJIUTEID
— OKOHeUYHBIH YCHJIHUTEIb

— Ycuaurenas CUHXPOHUS3ALUY

— Tenepartop pa3BepTKH

— TopusoHTaIBHBIE YCHIUTCILDL
— MonTaXaET 610K

— MouTaXHbI 0J0K

— CrabuansaTopsl

— Ycunureab

— Kauuubparop

DIEKTPUYECKUE CXEMBI:

—  OciUII0CKOI

— BepmukaibHBIN yCHINTENDb

— BepruxaJpHbIN YCUIUTEIb

— ‘OKOHeYHBIH yCUJIUTEIH

— YcuauTesnb CUHXPOHU3AIIUY

- — T'enmeparop passepTku

— T'opusoHTaIPHBIE yCHJIUTENb
— Kauaubparop

— MouTaXHe1i 60K

— MouTaXueii 60K

— HWcrounuku

LIST OF ENCLOSURES:

Printed circuit boards:

— Input “A“

— Input “B“

— Vertical amplifier

— Final amplifier

— Synchronizing amplifier

— Time base

— Horizontal amplifier
— Mounting unit

— Mounting unit

— Stabilizers

— Amplifier

— Calibrator

Diagrams:

— Oscilloscope

— Vertical amplifier

— Vertical amplifier

— Final amplifier

— Synchronizing amplifier

— Time base

— Horizontal amplifier
— Calibrator

— Mounting unit

— Mounting unit

— Power supplies
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