


Oscilograf

ae méni obrazovka 7QR208

v osaseni piistroje
pa DG? - 123 (1AN 145 59).

Dioda B ~ GA201 se méni na KA206¢ piistupuje

diods B1O - KA206.
R23 na 10 k&,
R48 na 56 kK.

Eﬂ&h: hodnoty odpori

TR 151 2M7/A.

Vyrobni cislo:
3aBOICKOMA HOMEP: ...
production No.:

Ocuunnorpad

MCT WSMEHEHAR - OCLMJJIOTPAG BM 370 (nagalif)i

9eKT pOHHO-AYyYEBaR TpyoKa ?QR205 38MEHAETCA
u DG?7 - 123 (1AN 145 59).

TINO

Auon ES -
GaBAAcTCA maoa E10 - KA206.

Diode HYFE'GA201 was replaced by type KA2061
addeds diode BlO - KA206., ’

GA20] sameBfeTCA THMOM KA206; npu-

3uavennn conporupacHuil caeayoune: R22 < 2,7x0M aAltered values of resistorsi R22 to 2.7 ka
‘ R23 - 10 KOm R23 to 10 k@
RA8 to 56 kA.

R4 < 56 KOm-

conporusaetnue R61l - TR 151 2M7/A
(2,7 MOM; 0.25Br;+108 . _,
; = Corrected connecting diasgren is enclosed.

Hopafl CXeM8 BKJADYEHHH npujaraerc.

[lpuCaBARGTCA pddeds resistor R61l - 2.7 K&, 0.25 W, + 10 %.



~SLA Brno, Nat. Corp. produces electronic mea-
suring instruments designed for laboratory, work-

T
shop and service purposes.

DpPHO BBIIIYCKACT 3JCKTPOHHBIC M3Me-

H. n. TECJIA
pUTeJbHBIE ITPUOOPHEI B MCIIOJHEHUM NJA JabopaTo-
pUU, IPOU3BOICTBEHHBIX 1I€XOB M Y4YaCTKOB TEXHU-

Voltage and current meters

N. p. TESLA Brno vyrabi elektronické mérici pri-
Electronic meters of circuits and components

stroje urcené pro laboratorni, dilenské a servisni
4eCKOTro OOCJIYXKIBaHMA.
DJIEKTPOHHBIE M3MEPUTEJAN HANPIXKEHUA U TOKa

3JIEKTPOHHBIC M3MEPUTEIN 1apaMeTpPOB 3JEKTPHU-
Electronic time and frequency meters and

ucely.
— mériCe napéti a proudi | _
— méfice hodnot elektrickych obvodi —
A | YECKUX IIelel
— Imeérice Casu a kmitoCtu a Citace — 3JIEKTPOHHBIC M2MEDPUTEJM BpPEMEHW, 4aCTOThI U — .
| CUETUHU KU counters
— generatory | — TEeHEepaTOPSI - — (Generators
—  OCIIUJIJIOTpadEbl
— (Oscilloscopes
'— BJIEKTPOHHBIE U3MEPUTEJU IMapaMeTPOB MOJYIIPO-
— Parameter and semiconductor meters
— Standards and calibrating devices

BOJIHUKOB
CTAHIAPTHL M YCTPOMCTBA IJA KaJUOPOBKU
Sundry electronic instruments

— oscilografy
tra polovodicu
OCTAJIbHbIE AJEKTPOHHBIE WU3MEPUTEJIbHBIC IIPU-

— meéricCe parame
— normaly a kalibracni zarizeni
— jiné elektronické meérici pristroje —
h 6oprbl
— cnexktpoMeTrpsl AMP — NMR Spectrometers
— BJIEKTPOHHBIE MUKPOCKOIIDLI — Electron microscopes

spektrometry NMR
elektronové mikroskopy
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Owing to the rapid development of electronics in
the world, the circuits of our instruments are

~ altered and components of new types or improved

design are employed.

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

Therefore, if necessary, such alterations are given
in a loose leal. | |



1. ROZSAH POUZITI

Oscilograf BM 370 je urfen k pozorovani a studiu
periodickych stfidavych napéti, zvlasté prubehu
s velmi strmymi nastupnimi hranami. Pritom se
uplatni jeho S8iroké kmitoCtové pasmo a dobre
vlastnosti pfi plr'enosu impulsu.

Pfi pozorovani malych ni napéti se uplatni moz-
nost zvyseni citlivosti.

Svymi reczmeéry je urcen pro opravarskou praci, je-
ho vlastnosti vSak umoZni pouZziti i pri beznych
méfenich v laboratotri nebo ve vyrobeé.

2. SESTAVA UPLNE DODAVKY

Oscilograf BM 370

Sitova Siura

Antireflexni filtr

Sacek s nahradnimi pojistkami
Instrukéni kniZzka

Balici list

Zarucni list

3. TECHNICKE UDAJE

Vertikalni zesilovacg

SfFka pasma: 1Hz+5MHz 1 Hz + 200 kHz

Pokles: 3dB 6dB 3dB 3dB
PTi citlivosti |
lepsi nez: 52 mV,/cm 17 mV_/cm

pro sinusovy prubéh

1. HABHAUEHHUE

Ocnuanorpad¢ BM 370 npenuassaued nJuasa HabJome-
HUSA U U3YUCHUS NEePUONUUYECKUX [epeMEeHHBbIX Ha-
IPSKEHUM, OCOOEHHO HMIIYJBCOB C OUEHb KPYTHIMU
nmepenHumMu  ¢poHtamu. Ilpu »sTOoM Haxomurt cBOe
IpUMEHEHUE UIMPOKasi II0JIOCA YacTOT U XOPOLIUE
CBOUCTBA YCUJUTENA NJA Iepenadyyd HMIIYJbCOB.

[Ipu mHabuonenny HY manpsikenuir MaJjol Beaudu-

- HbI UMECTCA BO3IMOXHOCTb UCIIOJBb30BAHUA ITIOBBILICH-

HOU UYyBCTBUTeJbHOCTU. Ilo cBOMM pasmMepaM oOH
npenHa3HadueH IJs peMOHTHbIX pabor. Ommako, 1o
CBOMM IlapaMeTpaM OH MOMXeT OBITb UCIIOJNb30BAaH U
IJIA HOPMaJIbHBIX U3MEpeHuu B jJabopaTopusax M Ha
IIPOU3BOICTBE.

2. RKOMIIJIEKTHOCTDb I[TOCTABKH

Ocuuanorpad BM 370

CeTeBOU HIHYP

AHTUpPEePIEKCHBIN QUILTP

IlakeTUK ¢ 3aIacCHBIMUM NPENOXPAHUTEISIMU
NucTpykuusa

Y TIaKOBOYHBIN JIUCT

['apaHTuUIHOE CBUIETEIHCTBO

3. TEXHUUYECKUWE JAHHBIE

Ycunurenr BEpTHKANIBHOTO OTKIOHEHH S

[Mupuna moaocer: 11 -5MI'np 1I'm-200 xI'ng
[Tanenue: 3n0b 6 1nb 31b 3 1b
YyBCTBUTEJIBHOCTD

JyuLIe: 52 MmB adpp/cm 17 MB 3dP/cm

IJIsi CUHYCOUIAJIbHOU KPUBOU

- 1. SCOPE OF INSTRUMENT APPLICATION

The BM 370 oscilloscope is intended for the obser-
vation and studying of periodic AC voltages,
especially of waveforms with very steep leading
edges. lts wide frequency band and excellent pro-
perties are advantageous in pulse operation. When
small AF voltages are being viewed, the possibility
of raising the sentsitivity is advantageous.

Owing to its dimensions, the instrument is intend-
ed primarily for repair work, however its pro-
perties enable its use also for routine measure-
ments in laboratories or in production.

2. CONTENTS OF COMPLETE CONSIGNMENT

Oscilloscope BM 370
Mains cord
Antireflexion filter
Bag with spare fuses
Instruction Manual
Packing Card
Guarantee Certificate

3. TECHNICAL DATA

Vertical amplifier

1 Hz to 200 kHz
i3dB 3dB

1 Hz to 5 MHzZ
3dB 6dB

Bandwidth:
Decibel drop:

At a sensitivity

better than: 52 mVpys/Cm 17 mVy,,s/Cm

for sinusoidal waveform



Rizeni citlivosti:

Vstupni impedance

délice

Max. pFipustna sloZka
ss napeti na vstupu:

Max. stfidavé vstupni

napeti:

Casova zakladna

Kmitodtovy rozsah:

PoCet dilCich rozsahiu:

Synchronizace:

stupiiovym kapacitneé kom-
penzovanym déliCem —
7 poloh
1:1
3
10
:-3(C
: 100
: 300
: 1000

R G (G T W W

konstantni; asi 1 MQ/30 pF:

400 V

300 "Vef

20 Hz - 150 kHz

8
vnitini, nastavena pevne

Horizontalni zesilovacé

Kmitoétovy rozsah:
Citlivost:

Rizeni citlivosti:

Pracovni padminky

Rozsah
pracovnich teplot:

Relativni vihkost:

4

10 Hz +~ 200 kHz

500 mVEf/Cm
pro sinusovy prubéh

potenciometrem 0,1 MQ

+10°C + +35°C

40% + 80%

Peryaupoexa
YyBCTBUTEJIHLHOCTHU: C IIOMOLIBIO OEJUTEJNA Ha
7 TIOJIO}KEHUU C 4aCTOTHOH
KOppeKLuen
1:1
1:3
1:10
1:30
1: 100
1 : 300
1:1000

BxonHOM MMIIenaHC

HEeJTUTEJIA: IIOCTOAHHBIN, ITPUOJI.

1 MOw, 30 n®

Maxkc. momycTuMas COCTaBJAONIAS TIOCTOSAHHOTO
HanpsokeHud Ha Bxoze: 400 B

Makc. nepemMeHHOE
BxonHoe HanpsikeHue: 300 B add

I'enepaTop pa3BepTKH

Yacrorusit auanazod: 20 I'ir - 150 I’

KousnuectBo
10 01aTna30HO0B: 3
CHUHXpOHU3ATTUS: BHYTPEHHAS, PUKCUPOBAaHHAA

Ycuaurens ropu3oHTAIBHOTO OTKJIOHEHHU A

10 I's - 200 xI'g

YacTroTHass moJoca:

UyBCTBUTENBHOCT: 500 MB a¢P/cm
' IJIsL CHHYCOM I AaJbHOU
KpUBOU
Perynuposka
4yBCTBUTEJbHOCTU: nmoreHimomerpom 0,1 MOm

Ycnaosus pabotsl

[Ipenen pabouux

TeMIepaTyp: +10°C + +35°C
OTHocuTeapHAaA
BJIAKHOCTb: 40% - 80%

Sensitivity adjustment: In 7 steps with the capaci-

tance — compensated
divider:
1:1
0 3
: 10
: 30
: 100
: 300
: 1000

et s e

Input impedance
of the divider: “Constant; approximately

1 Mohm/30 pF

Max. permissible DC component
of the input voltage: 400V
Max. |

AC input voltage: 300 Vgumg

Time base

Frequency coverage: 20 Hz to 150 kHz

Number
of partial ranges: 8
Synchronization: Internal and fixed

Horizontal amplifier

10 Hz to 200 kHz

500 mVps/Cm
for sinusoidal waveform

Frequency coverage:
sSensitivity:

Sensitivity adjustment: With a potentiometer of
0.1 Mohm

Working conditions

Temperature range: +10°C to +35°C

Relative humidity: 40% to 80%



Tlak Vzduchu-:
Osazeni:

]i§téni:

Napajeni:
‘Rozmary:
Hmotnost:

4. PRINCIP CINNOSTI

4.1. Blokové schéma

86 000 N/m?2 + 106 000 N/m?

elektronky — 3 ks
obrazovka — 1 ks
diody — 5Kks

tavnou pojistkou pro 220 V:

F 160 mA

tavnou pojistkou pro 120 V:

F 315 mA
220/120 V, 50 Hz; 30 VA

140 X 225 X 310 mm

5,85 kg

zdifky vstupniho délice vertikélniho zesilovace

vstupni deli¢ vertikalniho zesilovace

— vstupni zdirky horizontalniho zesilovace

1 —

2 R

3 — vertikalni zésilovaﬁ

4

5 — hori-zﬁntélni zesilovac

JlaBneHue Bo3ayxa:
Pabouuit KOMIIJIEKT:

Sam.HTa:

Ilutauue:
Pasmepsr:
Bec:

86 000 H/m2 - 106 000 H/m2

9JI. JJaMIOBl — 3 IIT.
3JIEKTPOHHO-JIyueBasg TpyOKa
— 1 wrr. | |
OIUOOBI — D 1LIT.

[IJIAaBKUM IIPEIOXPAHUTEEM -

nasa 220 B F 160 MA .
IIJIABKUM IIpeNOoXpaHUTeIeM
nnss 120 B F 315 MA

220/120 B, 50 I'u: 30 BA
140 X 2251X 310 MM
5,85 kr |

4. IPUHIUITI JENCTBUA

4.1. bnaok+cxema

7

l 6 i»——‘ |

Obr. 1 l J

Puc. 1 m S 10 Fig. 1

1 — 3aXUMBl BXOILHOTO NEJUTEJA YCHUJIUTENA BEPTUKAJIBHOIO
OTKJIOHEHHU |

2 — BXOIHOU HEJUTENb YCUIUTENA BEPTUKAJBHOIO
OTKJIOHEHUA

3 — BepTHUKaJbHBIM YCUJUTENb |

4 — BXOIHBIE 3a)KHMMBbI YCUJIUTEJA IOPU3OHTAJIBHOTO
OTKJIOHEHHA - -

5 — YCHAUTENb OPUSOHTAJNBHOIO OTKJIOHEHHA

Air pressure:
Complement:

Protective devices:

- Power supply:

Dimensions:

 Weight:

86 000 N/m?2 to 106 000 N/m?

Tubes — 3 pcs.
CR tube — 1 pc.
Diocde — 5 pcs.

Fuse F 160 mA for 220 V,

Fuse F 315 mA for 120V

220/120 V, 50 Hz; 30 VA

140 X 225 X 310 mm
5.85 kg

4. PRINCIPLE OF INSTRUMENT OPERATION

4.1. Block schematic di&gram

1 — Sockets for the input divider of the vertical

amplifier .
2 — Input divider of the vertical amplifier
3 — Vertical amplifier |
4 — Input sockets of the horizontal amplifier
5 — Horizontal amplifier



6 — cCasova zakladna

7 — napajec

8 — vystup pilového napéti z casové zakladny

9 — zdifka pro moiulaci obrazovky v 11111:1 mrizce
10 — pripojeni sitového napeéeti

4.2. Popis

Zakladni soucéasti oscilografu je obrazova elektron-
ka s pfislusnymi zesilovaci, generatorem casove
zékladny a napdajeCi. Dvoustupiiovy svisly zesilo-
vaC umoziiuje meéreni pri Sifce pasma 5 MHz a
citlivosti lepSi neZ 52 mV/cm nebo pri citlivosti
lepSi nez 17 mV/cm a SiFfce padsma 200 kHz.

P¥i zméné citlivosti se prepina anodovy odpor prvni
elektronky zasunutim bananku do zdifky ,vstup
vertikalné X3". Citlivost svislého zesilovaCe se Fi-
di stupniovym deélicCeam s kapacitni kompenzaci a
s konstantnim vstupnim odporem.

Casovd zdkladna je tvofena elektronkou E2, zapo-
jenou jako fantastron. Pracuje v rozsahu 20 Hz +
- 150 kHz. Zpétny chod paprsku je zhaSen. Prepi-

na¢ Gasové zdkladny je felen tak, Ze v levé Kkrajni

poloze pod nejniZzSim kmitoCtem pracuje elektron-
ka jako vodorovny zesilovaC. Synchronizace je
vnit¥ni, nastavena pevné&. Na zadni st&né pfistroje
je vystup pilového napéti a vstup pro modulaci
jasu paprsku. Oscilograf je montovdn na pertina-
xove desce a vestavén do skrinky z oceloveho ple-
chu. K usnadnéni pozorovani pri dennim svétle je
s pristrojem dodavan zeleny antireflexni filtr pred
obrazovku.

— TeHepaTop pas3BepTKH
UCTOYHUK TIUTAHUSA
— BBIXOI NHJO0OPa3HOIr0 HANPAXKEHUA TeHepaTropa

00 ~1 O
l

pa3BepTKU
O — 3aXuM O MOAYJIALUMUM IIyYKa 110 APKOCTH
10 — nonmkiaouyeHVe HanNpsAXeHUA CETH :

4.2. Onucanue

(JcHOBHOH YacThiO ocuJLIOrpada SIBISETCS dJIEKTPOH-
HO-JIydeBasgd TPyOKa C COOTBETCTBYIOUIMMU YCUJIUTE-
JSIMU, TEHEPATOPOM Pa3BEPTKU M UCTOUHUKAMU ITU-
TaHUA. /IByxXxKacKagHBIM YCUJUTENSb BEPTUKAJIBHOTO
OTKJIOHEHUSA OaeT BO3MOXHOCTb U3MEPEeHUS IPU UIU-
puHe moJiockl 5 MI'II M YyBCTBUTEJBHOCTU JIyYILe
52 MB/cm uaum nmpu mmupure mosocel 200 k[ m
gyBcTBUTENbHOCTH Jgydme 17 MB/ecm. Mamenenue
qYBCTBUTEJIBHOCTU OCYIIECTBJIACTCA IIyTEM IIEPEKJIIO-
YeHUS AHONHOTO COIPOTUBJIEHUSI TIEPBOM 3JIEKTPOH-
HOU JIAMIIBI IIPU 3aIBUMKEHUU ILUTEIICEJsI B THE3I0
»Bxol BepTuKaJabHBIH X 3«. UyBCTBUTEIBLHOCTD yCU-
JIUTEJNSI BEPTUKAJBHOTO OTKJIOHCHUA HU3MEHAETCA Ie-
JUTEJIeM IO CTYINEHAM C KOppEeKIueu IMapasUuTHBIX
eMKOCTEd M C IIOCTOAHHBIM BXOIHBIM COIIPOTHUBJIE-
HUEM. . |
['eHepaTop pas3BepPTKU COCTOUT U3 DJIECKTPOHHOU JIaM-
nel E2, BKIIOUEHHOH 10 cxeMme daHTacTpoHa. dacTo-
ta pacBeptku 20 I'ip - 150 xl'u. B cxeme mpenmycmo-
TpeHO TrauleHue obpaTHOro xoma Jyda. llepexioua-
TEJIb YaCTOTHl PAa3BEPTKH BKJIKYAET B CBOEM Kpau-
HEM JIEBOM TIOJIOKEHUM JIaMIIy B KadyeCTBE YCHJIMTE-
JI TOPHU30HTAJBHOTO OTKJOHeHUs. CUHXPOHU3ALIUA
-— BHYTpeHHsAA QUKcupoBaHHas. Ha 3anHen creme
npubopa HMMeeTCS BBIXOI IHUJI006pa3HOTO HaIlpsiKe-
HUA M BXOX HJA MOLYJIALUU Jyda 1o sapkoctu. Oc-
nuJaIorpad CMOHTUPOBAH HAa TeTUHAKCOBOU ILJIACTU-
He, PAcCIOJIOKEHHOU B KOXyX€ U3 CTaJIbHOTO JIUCTA.
[ns oSneruenus Hab/IONeHUA IIpU JHEBHOM CBETE
¢ mpubOOpPOM IIOCTABJSAETCA 3€JeHBIN aHTHpPedJIeKC-
HbIX CBeTOQUJIBTD, YyCTaHABJUBAEMBIU IIEpel IKpa-
HOM.

— Time base

— Power unit

— Output of the time base sawmoth voltage

— Socket for the modulation of the CR tube control
grid -

10 — Mains connection

OCoo~NMd

4.2. Description

The basic parts of the oscilloscope are: a CR tube
with the pertaining amplifiers, a time base gene-
rator and a power unit.

The two-stage vertical amplifier enables measure-
ments at a bandwidth of 5 MHz with a sensitivity
better than 52 mV/cm, or with a sensitivity better
than 17 mV/cm at a bandwidth of 200 kHz.

When the sensitivity is altered, the anode resistor
of the first tube is changed by inserting the ba-
nana plug into the socket “Vertical input X3°.
The sensitivity of the vertical amplifier is control-
led with a capacitance-compensated step divider
of constant input resistance.

The time base is produced by the E2 tube con-
nected as a phantastron, and operates within the
range 20 Hz to 150 kHz.

The beam flyback is suppressed. The time base

-switch is designed so that in the extreme left-

-hand position, beyond the lowest frequency, the

‘tuke operates as a horizontal amplifier. The syn-

chronization is internal and fixed. On the back

panel of the instrument are output sockets for the

- sawtooth
brightness modulation. The oscilloscope 1s mount--

voltage and input sockets for beam
ed on an insulating panel and built into a cabinet
made of steel sheet. |
To facilitate observation in daylight, the instru-
ment is supplied with a green anti-reflection filter
in front of the CR tube screen.

The basic parts of the oscilloscope are: a CR tube
with the pertaining amplifiers, a time base gene-
rator and a power unit.



5. PRIPRAVA K PROVOZU

Pred pfripojenim pristroje k sitovému napéti se pre-

svéd¢éime, zda je pristroj prepojen na spravne si-

fové napéti. Pfepojeni se provadi kotouckem voli-
¢e napéti na zadni siéné pristroje (obr. 3}). Je-li
{feba pristroj p¥epojit na jiné napéti, vysroubuje-
me Sroub uprostfed volice napéti, kotoucC vytahne-
me a natofime tak, aby ¢islo, udavajici spravne si-
fové napéti, bylo pod trojahelnikovou znackou.
Sroub potom opét zaSroubujeme, a tim kotoucek
zajistime. Z vyrobniho zavodu je pristroj prepojen
na 220 V. Vedle sitové privodky Y [obr. 3] je
umisténo pouzdro P sitové pojistky.

PFi zméné sitového napéti je treba rovnéZ zkon-
trolovat hodnotu pojistky. Hodnoty pojistek pro
sitovd napéti 220 V a 120 V jsou uvedeny v Kkapi-
tole 2. , Technické tdaje”.

Pristroj je konstruovan v bezpecénostni ti¥idé I po-
dle CSN 356501 — revidované vydani. (Kovové
c¢asti pristupné dotyku jsou urceny k pripojeni na
ochranny vodi¢ a izolace Casti pod sitovym nape-
tim vyhovuje uvedené norme.}

6. NAVOD K OBSLUZE A POUZIVANI

Popis ovladacich prvki

— sitovy vypina¢ kombinovany s regulatorem jasu

— ‘vodorovny posuv bodu

— plynula regulace kmitoCtu Casové zakladny

— piepinad¢ kmitoCtu dcasové zakladny a funkce
horizontalniho zesilovace

— vstupni svorka horizontalniho zesilovace

Q M oW -

— svorky pripojené na kostru pristroje

5. IOATOTOBKA K 3KCILIYATAILIUU

Ilepen monkmoueHueM mpubopa K ceTu HeoOXOIUMO
yOenuThCA B TOM, UTO OH IE€PEeKJIIOUEH Ha IIPaBUJIb-
HOe HanpsiKeHue cetu. llepekiioueHue OCyIIeCTBJIA-
eTCA C IIOMOIUIBI0 NHCKa IEepPEeKJIoUaTe A HallpAKEeHU A
ceTH, pPACIOJIOKeHHOTO Ha 3aIHel CTeHKe npubopa
(puc. 3). Ecau HeobxomuMo NepeKJIouruTh NpUbop
HA WHOe Halps)KeHHue, TO CcJaenyeT ocaabuTh BUHT,
PACIIOJIOKEHHBIM B I1I€HTpPe IepeKJiodaTeJasa HaIlps-
KEHUM, MPUINONHATL OUCK U IIOBEePHYTH €ro Tak,
yTOOBI UHCJIO, OIIpefeJisdllee HANpPSKEHUE B CETH,
HAXOIUJIOCH IIPOTUB TPEYTOJbHOU METKHU. 3aTeM cJle-
oyeT 3aBUHTUTH BUHT U 93TUM CaMbIM 3aPUKCUPOBATH
nuck. VI3 3aBoma-u3roToBuTe s IPpUOOp NEepeKTIoUeH
Ha 220 B. Pamom c rHesmom nnsa mpusoma cetu Y
(puc. 3) pacmoJioskeH 1OKoJb P ceTeBoro mpemoxpa-
HUTEJIA. |

[Ipu m3MeHeHUU HAUPAKEHUsI CeTU TaKXe Heobxo-
NMMO TIPOBEPUTH 3HAUEHUE IIpeNoXpaHUuTeNsA. JHaue-
HUS IpenoxpaHuteses nis HaunpsoxkeHuu cetu 220 B
u 120 B naunr B paspese 3. »TexHuueckue DJaHHBIEK.
ITpubop ckoHCcTpympoBaH mo l-Mmy Kiaccy 6esorac-
HoCcTU B cooTBeTcTBUM ¢ MOIOK (moctynHble Meral-

- JIMYeCKHUe 4acCTU IMONKJIYAIOTCA K HYJEBOMY IIPOBO-

oy WU U30JALUA dYacTey, HaXOOAUIUXCA IIOJ, CETEBBLIM
HanpsoykeHueM, orBedyaer Tpebosanuam MOIOK).

6. UHCTPYKIIUSA 10 OBCJYXUBAHUIO
U IIPUMEHEHUIO

6.1. Onmcanue 371eMEeHTOB yIpaBJIeHUSA

— ceTeBOX TyMbuep

— CMellleH¥e TI0 TOPU30HTAJHU

— YacToTa pa3BepTKU ILJIABHO

— TIepekJiloYaTesN b 4YacTOTHl pas3BepTKM U pora pabor
YCUJUTENSA TOPUIOHTAJIBHOTO OTKJIOHEHUS

— BXOIHOM 3a)XUM YCHUJUTENS TOPUIOHTAJIBHOTO
OTKJIOHEHU A

— 3a’KUMBbI, COeIUHEHHLIe ¢ KoprnycoM npubopa

Q@ m Cawx

5. PREPARATION OF THE INSTRUMENT FOR
OPERATION

Before connecting the instrument to the mains, it
is necessary to make sure that it is switched to

" the available mains voltage. The voltage setting

can be changed, if necessary, with the disc of the

.voltage selector on the back panel of the instru-

ment (Fig. 3). If it is necessary to connect the
instrument to another voltage, then the screw in
the centre of the voltage selector has to be re-
moved, the disc pulled out and turned so that the
number indicating the correct mains voltage is
below the triangular mark. Then after pushing
the disc home, the screw has to be screwed in
again, thus securing the disc. By the manufactur-
ing works the instrument is switched to 220 V.
Next to the mains connection Y (Fig. 3) is the
fuse holder P of the mains fuse. When the mains
voltage is changed, it is necessary also to check
the value of the fuse. The correct fuse values for
both voltages 220 V and 120 V, are given in the
section 3 “Technical Data”. The design of the in-
strument responds to safety class I. according to
IEC. (Metal parts accessible to the touch are con-
nected to the protective conductor and the insula-
tion of mains voltage carrying parts responds to

IEC recommendations.}

6. INSTRUCTIONS FOR OPERATION AND USE

6.1. Description of control elements

A — Mains switch combined with brightness control

B — Horizontal displacement of the trace

C — Continuous control of the time base irequency

D — Selector control of the time base frequency and

| of the horizontal amplifier operation

E — Input socket of the horizontal amplifier

G — Socket connected to the framework of the
“instrument
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Obr. 2 Puc. 2
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— vstupni svorka pro privddéné napéti o kmitoétu

do 5 MHz

vstupni svorka pro praci pri vyssi
f < 200 kHz

prepinacC vstupniho déli¢e vertikalniho
zesilovace

plynuly vstupni déli¢ horizontadlniho zesilovade

citlivosti:

svisly posuv bodu
zaostreni bodu

zdifka pro odebirdni pilového napéti
zdirka pripojena na kostru pristroje

voli¢ sitového napéti

sitova privodka

pojistkové pouzdro

zdirka pro modulaci obrazovky (jasu) v Fid
mrizce

Fig. 2
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BXOINHOU 3a)XUM NJA HaNpPsKeHUs dactorod g0 5 MI'n

BXOMHOU 3aXUM O paboThl IPU IIOBBILIEHHOM
yyBCcTBUTENAbHOCTH; | < 200 x['

[IEPEeKJIIoYaTeJb BXOIHOTIO HEJUTENs YCUJIUTENA
BEPTHUKAJBHOTO OTKJOHEHUSA

IJIABHBIM BXOHNHOU HEJUTEeNb YCUIUTEJs
TOPU30OHTAJIBHOTO OTKJIOHEHUA

CMellleHHe TI0 BePTUKAIU

¢oxycupoBka

3aKUM IJIg CHATUSA nnnooﬁpa:aﬂom HATIP AKEeHN A
3a>KUM, COCIVHEHHBIU C KOPIIyCOM npnﬁopa

[epeKIoUaTehb HRHPHH{EHHF{ CeTu
ceTeBas KOJIOOKA

IJOKOJIb TIPENOXPAaHUTEeN s

3aKUM IJIA MOLYJNALNUY Iy4Ka TPYOKH
10 YIPAaBJAIOUIEH CeTKe
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Puc. 3

Fig. 3

Input socket for the connection of voltages of
frequencies up to 5 MHz

Input socket for operation with higher
sensitivity; f < 200 kHz

Switch of the input divider of the vertical
amplifier

Continuous input divider of the horizontal
amplifier.

Vertical displacement of the trace

Focusing of the trace

Socket of the sawtooth voltage

Socket connected to the framework of the
instrument |
Mains voltage selector

Mains connection

Fuse holder

Socket for the modulation of the CR tube

control grid (brightness]



Oscilograf zapiname otoCenim knofliku A [(JAS).
Po nazZhaveni pristroje nastavime timto knoflikem
jas a knoflikem M (BOD) zaostrime. Knofliky B

)

(-e—>) a L | r ] slouZi ke stredéni obrazku. Po-
zorované napeéti pri vetsi s

na svorky G (+) a H (X1) nebo G (= ) a I
(X3) pri vetsi citlivosti. Prepinacem ] [(VERT.
ZES.) se nastavi potrebna velikost obrazku. Pre-
pinaem D (CAS. ZAK. HRUBE) a potenciometrem
C (CAS. ZAK. |JEMNE) se nastavi kmitodet zaklad-
ny. V levé Kkrajni poloze prepinade D oznacené
HOR. ZES. je generator Casové zakladny prepnut
na vodorovny zesiiovacC. Jeho zesileni se Tidi po-
tenciometrem K (HOR. ZES.). Pozorovang napéti

se privadi mezi svorky E (HOR. ZES.) a F (= ).

Irce pasma pripojime

6.2. Priklady pouZiti

Ocuuanorpad BKJIOUAETCSA IIOBOPOTOM PydKu A (sp-
KocTh ). Ilocoe HakaJsa npubopa ¢ MOMOIIBI0 TaHHOU
PYYKU yCTAHABJIUBAETCA APKOCTH M C IIOMOIIBIO Pyd-
ku M (dokyc) ocymiecTBasieTrcss QOKycupoBKa. Pyu-

1

Ku B (<~e—- ) u L. ( @) mpennasHaueHbl OJA LeH-

TPOBKU oOcuuJjorpamMmbl. Hanpsoxenue, Habuiomae-
MO€ IIpu OoJibllIed IIUPUHE II0JIOCHI, IIONAETCS Ha 3a-
xuMpl G (= ) u H ((X1) u npu GoJblIEN UYB-
CTBUTEJBHOCT — Ha 3axXumMel G (= ) u I (X3).
C nmoMombio mepekJouatessi | (Bepr. ycua.) ycra-
HaBJIUBaeTCA TpebyeMBbIH pasMep OCIUJIJIOTPAMMEL.
C nmomomsio mepekawouatesiss D (PassepTrka rpy6o)
n noteHuuomerpa C (PasBepTka TouHO) ycTaHaBJIU-
BAETCA 4YacTOTa pa3BepTKU. B jeBOoM KpalHeM II0JIO-
KCHUU Iepekawuyartenas D, o603HaueHHOM uepes
»l'op. yeni.«, regepatop pasBepTKu paboraer B Ka-
YeCcTBE YCHUJIUTEJNA TOPU20HTAJBHOTO OTKJIOHEHUS.
Ero ycuaenue peryaupyercs 1moTeHImoMeTpoM K
(I'op. ycuma.). HabimopaeMoe Hanps)keHHe OOIAET-
ca Ha 3axkumel E (Top. yeua.)) u F (= ).

6.2. IIpumeps! ucnoIb30BaAHUA

The oscilloscope is switched on by turning the
control A (brightness). After the instrument is heat-
ed, the brightness is set with this control, and the
Leam is focusad with the control M (focus]. The

\

controls B («e—) and L [I] serve for the centr-

ing of the image. The voltage to be displayed at

a greater bandwidth has to be connected to the
sockets G (=) and H (X1), or to the sackets G
(=) and I (X3) at a higher sensitivity. The re-
guired size of the image is set with the switch ]
(VERT. AMPL.). The time base frequency is set
with the switch D (TIME BASE, COARSE] and the
potentiometer C (TIME BASE FINE]. In the extre-
me left-hand position of the switch D marked
HOR. AMPL. the time base generator is switched
to operate as a horizontal amplifier. Its amplifi-
cation is controlled with the potentiometer K (HOR.
AMPL.). The voltage to be displayed has to be
connected to the sockets E (HOR. AMPL.]) and F

[ ).

6.2. Examples of application

6.21. Frequency measurements

aJ Method of Lissajous figures

6.21. Méreni kmitocCtu 6.2.1. UWamMmépeHHUue 4acCcTOTHI
a) Metoda Lissajousovych obrazci a) Meton puryp Jluccaxy
BM 344 8M 370 (ZMK)
P — e :
pree— —— — i F_:E; e )
@ o |
@ lo="y|
o
(0} : P
. O

Pristroje:

1. Zdroj méreného kmitocCtu [ZMK]
2. RC generator BM 344 (BM 365)
3. Oscilograf BM 370

[[pubopsr: ¢

1. Hcrounuk usmepsemou uactorel (ZMK)
2. RC reuepatop BM 344 (BM 365)
3. Ocnuaaorpad BM 370

I'ig. 4

Instruments employed:

1. Source of the measured frequency (ZMK)
2. RC generator BM 344 (BM 365}
3. Oscilloscope BM 370



Pfepinad D prepneme do levé krajni polohy, ¢imZ
muzZeme pouzit horizontalni zesilovaC, na jehoz
vstup privadime stfidavé napéti o znadmém kmi-
toCtu, jako vné&jSi Casové zakladny. Na vstup ver-
tikalniho zesilovacCe privadime neznamy Kkmitocet.

JestliZe souhlasi kmitocet-generatoru piresné s kmi-
toétem meéFenym, objevi se na stinitku obrazovKky
stojicl obrazec.

Ma-li meéFené napéti sinusovy pribéh, je obraz
kruznice, elipsa nebo primka. Pri prabéhu jiném
(obdélnikovy, pilovy atd.) je obraz na stinitku
zkreslen. Je-li jeden ze srovndvacich kmito¢tl ce-
listvym nasobkem druhého, dostaname jednodu-
ché obrazce, jejichZ tvar se méni vlivem fazoveé-
ho posunu. Na obr. 5 jsou Lissajousovy obrazce
pro pomér kmitoCti 2:1,1:2 a 5: 1.

Neni-li jeden z kmito¢td celistvym nasobkem dru-
h¢ho, ale je—li pomeér vyjadren pomerem celych
Cisel, dostaneme sloZitéjSi , jehoz pfriklad je
na obr. 6 pro pomeéer 5:4, 3: 2 a 2:3. Pomeér je
dan pomérem pocCtu vrcholii obrazce na jedneé
strané k pocdtu vrcholll na druhé stran2 vzniklého
obdeélniku.

Plati j'ednoduchj? vztah:

10
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[TepeksouaTesns D nepesectu B KpalHee JieBoe IIO-
aoxkeHue. [Ipu sToM MOXHO HCIIONB30BATH TOPU30H-
TaJbHBIM YCHUJIUTEJb, Ha BXOH KOTOPOIO IIONAETCA
[IepeMEHHOe HaIllpAKeHVe M3BECTHOM YaCTOThl B Ka-
4eCTBe HaNps)KeHUs BHeUIHed pas3BepTKU. Ha Bxon
BEPTUKAJIPHOTO YCUJUTENA IIOHAETCA HaAIpAXKEHUeE,
YaCTOTY KOTOPOTO CJENYEeT U3MEPUTH.

Ecniu uactora reHepaTopa TOYHO COOTBETCTBYET U2-
MEpAEMOU 4YacToTe, TO Ha 3KpaHe ocuuJjagorpada Imo-
ABUTCA HENOIBMXHas durypa. Eciu wusmepsemsie
HANPS)KEHUSA UMET CHUHYCOUJAJbHYI0O (GOpMy, TO
$UTypou ABJAAETCA OKPYXKHOCTbH, IJJIUIIC UJU OTpEe-
30K npsamou JuHuu. Ilpu ngpyroir dopme Hanpsaxe-
HUus (mpsAMOyroJbpHas, nuJjaoobpasHas U T. I.) U30-
Opa’keHue Ha 9KpaHe IIOJy4aeTCad MCKa>KEeHHBIM.
Ecay onHa M3 CpaBHMBAEMBIX YaCTOT ABJIAETCA KpaT-
HBIM BTOPOM 4YaCTOTHI, TO IIOJydaroTCA QUIYpPHI, GOP-
Ma KOTOPBIX MEHAETCA BCJIECICTBUE (as30BOTO CIBUTIA.

Ha puc. 5 mauwr ¢urypsr Jluccaky nijs OTHOLLIEHUA
yactor 2:1,1:2u1 5: 1.

Obr. 5 Puc. 5 Fig. 5

"Ecau omHa u3 4acTOT He SABJIAETCA KpPaTHBIM BTOPOU

YaCTOThI, HO €CJU HUX OTHOIIEHUE BhIPa’>KaeTCA OTHO-
IIeHUEM 1IeJBIX YUCEJb, TO I0JydaloTcsi GUrypsl 60-
jee CJIOKHOU (GOpMBI, IIpUMEpbl KOTOPBIX HOaHBI Ha
puc. 6 mJasa oTHoOuUleHus vacrtor b:4, 3:2 u 2: 3.
OTHolIeHUEe YacTOT IAaHO OTHOUIEHHEeM KOJUYEeCTBa
BePILIXH QUI'YPHl OOHOMU CTOPOHBI K KOJIMUYECTBY BEP-
IMUH IPYIOo¥ CTOPOHBI 06pPa30BaHHOTO npﬂmoyro.}m-

HUKA.
CrpaBemJIMBO IIPOCTOE BHIpa’KeHUE:
m
fv — n fh,

fyidp= 51

The switch D has to be set to the extreme left-
-hand position, which enables the use of the hori-
zontal amplifier, to the input of which is con-
nected an AC voltage of known frequency as an
external time base. The unknown {frequency is
connected to the input of the vertical amplifier.

If the generated {frequency tallies exactly with
the measured frequency, then a steady image is
displayed on the CR tube screen. If the measured
voltage is of sinusoidal waveform, then the image
is either a circle, an ellipse or a straight line.

With other waveforms (rectangular, sawtooth,
etc.]), the image on the screen is distorted. If one
cf the compared frequencies is a whole multiple
of the second, then a simple image is obtained,
the shape of which changes through the influence
of phase shift. In Fig. 5 are given Lissajous’s figu-
res for the frequency ratios 2:1, 1:2 and 5: 1.

If one of the frequencies is not a whole multiple
of the seccnd, but if the ratio can be expressed by
a ratio of whole numbers, then a more complicat-
ed shape is obtained, examples of which are given
in Fig. 6 for the ratios 5:4, 3:2 and 2:3. The
ratio is given by the ratio of the number of peak
on the image on one side to the numkber of peaks
on the second side of the resulting rectangle.

The following simple relation is valid:

m
f“u’ — '_n . fl'h




kde f, je kmitoCet napéti pfivedeného na verti-
kalni zesilovaC (nebo na vertikalni vychylovaci
desticky) a f,, je kmitoCet napéti pFivedeného na
horizontalni zesilovaC (nebo destiCky). PocCet
vrcholdt v roviné vodorovné je pak oznalen m a
v roviné svislé n (obr. 6). Presnost méreni je da-
na presnosti pouZitého cejchovaného generatoru,
v tomto pfipadé RC generatoru BM 344.

b) Metoda kruhové zakladny
Pristroje:
1. Oscilograf BM 370

2. RC generator BM 344 (BM 365)
2. Zdroj méreného kmitoctu (ZMK)

fy: fh=54

roe f, — 4YacToTa HanpsAXKEHUSA, MONABAEMOTO Ha V-
CHJIUTENb BEPTUKAJBHOIO OTKJOHEHUA (HUJIU Ha Bep-
TUKAJbHO-OTKJOHAKIINE ILJIACTUHBI) U I, — wuacTo-
Ta HaNpPSXXEHUS, NMO0JAaBAE€MOTO HAa YCUJIUTENb TOpPH-
30HTAJBbHOTO OTKJIOHEHUA WJM ILIACTUHKUA. Kouu-
4eCTBO BE€PIUIUMH TOPU3OHTAJBHOU ILJIIOCKOCTH 0003Ha-
YEHO 4Yepe3 m UM BEPTUKAJBHOU IIJIOCKOCTHA — 4Yepes
n (puc. 6). TouHOCTL U3MEPEHUSA ONpPENEJIAETCA TOU-
HOCTBIO MCIIOJIb3YEMOTO 3TAJIOHHOTO TeHepaTopa, B
nanHoMm cJuayuae RC remepatopa BM 344.

£, fp=3:2
Obr. 6  Puc. 6 Fig. 6

6) Merom KpyroBou pa3BepTKHU

[Ipubopsr:
1. Ocuunnorpad BM 370
2. RC rewepatop BM 344 (BM 365)

3. HUcrounuk wusmepsemoir 4dactrorer (ZMK)

BM 350 (ZMK)

fy:fh'z;':g

‘where f, is the frequency of the voltage connect-

ed to the vertical amplifier (or to the vertical de-
flection plates), and f; is the frequency of the
voltage connected to the horizontal amplifier (or
plates).

The number of peaks in the horizontal plane is
then marked m and in the vertical plane n (Fig.
G6). The accuracy of measurement is determined
by the accuracy of the applied reference genera-
tor, in this case the RC generator BM 344.

b) Method of circular base.
w
Instruments employed:

1. Oscilloscope BM 370
2. RC generator BM 344 (BM 365}
3. Source of the measured frequency (ZMK])

Puc. 7

Obr. 7 Fig. 7
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Napéti z generatorti pfivedeme na vstup obou ze-
silovacli s fazovym posunem 90°, takZe na stinitku
obrazovky vznikne kruzZnice. Knoflik D (obr. 2)
pfepneme do levé krajni polohy. MéFeny kmitodet
pak privadime na mriZku cbrazovky Z (obr. 3),
a tim modulujeme jas paprsku.

Je-1i mérfeny kmitocet celistvym nasobkem Kkmitoc-
tu normalu, dostaneme stojici obraz, znazornsny
na obr. 8.

Nezndmy kmitocet je pak

. fx=Kk.%n
kde f  je kmitoCet normélu a k polet tmavych ne-
ko svétlych bodi.
Hodnoty R a C volime podle mé&feného kmitoctu.
MAa-li obraz na stinitku obrazovky tvar elipsy mis-
to kruhu, neni to na zavadu meéreni.

6.2.2. Mérfeni hloubky modulace

a) Metoda sinusového priibéhu
Pristroje:
1. Oscilograf BM 370

2. ZkouSeny vf generator
3. Nf generator BM 365

Illektronkového oscilografu se pouZiva velmi casto
pro meéreni modulace, protoZze Kromé modulace
ukazuje prfimo i zKkresleni. VI napéti, vyrabéné me-
Fenym generdtorem, modulujeme nf napé&tim z ge-

12

HanpsskeHue ¢ BhIXoHa TeHepaTopa MONAETCsA Ha BXO-
nbl 0oboux ycusuteser c $paszoBeiM cuBurom 90°,
BCJIENCTBYE 4ero Ha 3KpaHe o6pa2yeTcsa OKpPYKHOCTb.
Pyuka D (puc. 2) HaxomuTca B JIEBOM KpPaWHEM IIO-
JoxeHuu. Vamepsemasa vacToTa IomaeTrcs Ha yIIpa-
BJAAIOIIYI0O CETKY OJIEKTPOHHO-JyUYeBOU Tpybku Z
(puc. 3) U 3TUM CaMBIM MOIYJUPYETCS IIYYOK IIO
sipkoctu. Eciiu uaMepsemas 4acToTa ABJISAETCA KpPAT-
HOU 1IeJI0€ YMCJIO pa3d d9TAaJOHHOU YacTOTe, TO IIOJIY-
4aeTCs HENOIABM)XKHAA QUTYypa, IIPUBEINECHHAA HA PUC.
8. |

MckoMmas yacToTa maHa COOTHOIIEHUEM

fx =k . fn

roe f, — 93TajJoOHHas YacToTa M Kk — KOJUYECTBO
TeMHBIX MJU CBETJBIX ToueK. 3HaueHuss R u C ompe-
NEeJAI0TCA UW3MEepPAEeMOM YacTOTOM. JJJIUNTHYECKas

dopMa QUTYypHI Ha 3KpaHE BMECTO KPYrOBOU HE BJIU-

€T Ha pe3yJbTaThbl U3MEePEeHUMU.

Obr. 8 Puc. 8 Fig. 8

4o

0.22. UaMepenue rTayObuHB
MOLYVJAANUU

a) Meton svHetHOU pa3BepTKU

IIpubopsr:

1. Ocounaorpad BM 370
2. Namepsaembrn BY reneparop
3. HY renweparop BM 365

DJIEKTPOHHBIN ocuujIorpad oueHb 4acTO HCIIOJB3Y-
eTCS IJIA U3MepeHUs IJIyOUHBI MONYJAIIMU, TaK KakK
KpoMe MOOYJAILIUM MOXXHO HabJJ0IaTh U HEJIUHEU-
Hbple uckKa)keHus. Hanpsrxkenue BU usmepsaemoro re-

The generated voltage has to be connected to the
inputs of the two amplifiers with a phasa differen-
ce of 90° so that a circle appears on the CR tube
screen. The switch D (Fig. 2) ‘has to be set to the
extreme left-hand position. Then the measured fre-
quency is connected to the grid of the CR tube Z
(Fig. 3) and thus it modulates the brightness of
the beam. \
If the measured irequency is a whole multiple of
the reference frequency, then a steady image will
be obtained, as indicated in Fig. 8.
Then the unknown freguency is:

fy =Kk .fn
where I, is the reference frequency and k the

number of the dark or light selections.
The values R and C are selected according to the

- measured frequency. The measurement is not in-

fluenced adversely if the shape of the displayed
image on the CR tube screen is an ellipse instead
of a circle.

6.2.2. Modulation depth
measurements

aj From a sinusoidal display.

Instruments employed:

1. Oscilloscope BM 370
2. The tested RF generator
3. AF generator BM 355

‘A CR oscilloscope is used very often for the mea-

surement of modulation, as it indicates directly
also distortion. The RF wvoltage produced by the
measured generator is modulated by the AF volt-



neratoru BM 365. M&Fené modulované napéti pki-
vedeme na vstup vertikalniho zesilovace. Kmito-
¢et vnitfni Casové zakladny volime shodny s kmi-
toétem modulacniho nap#ti z nf generatoru [(nebo
n-krat mensi, kde n je celé ¢islo). Na stinitku do-
staneme obraz podobny obr. 10, z néhoZ stanovi-
me hloubku modulace m:

B—A
B+ A

Je-li modulace zkreslena, zjiStujeme samostatne
procento modulace kladné i zaporné modulacni
Spicky. FFi vypnuti modulace zjistime amplitudu
nosne viny U, a po zapnuti modulace jeji maxi-
mum U_., a jejl minimum U jak je patrno
z obr. 11.

Hloubka modulace kladné SpiC¢ky je:

m = . 100Y%

min.?

i UIT]BI{. - Uﬂ

== . 100Y
mg = . 74
a zaporneé Spicky je:
| U — U
my = ——° — Umin. .100%
Uo

BM 365 8M 370
7 CEEETT s G/"\C}
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Obr.9 Puc. 9 Fig. 9

HepaTopa Monyaupyerca HanpsbkeHuem HUY ¢ BvI-
xofa reHepatopa BM 365. MamepseMoe Momyaupo-
BAaHHOE HAIIPS)KEHME II0JAaeTCsA Ha BXOH YCHUJIUTEJIA
BEPTUKAJBHOTO OTKJIOHEHUS. BHyTpeHHAs uyacToTa
pa2BepTKHU nondupaercs paBHOU YAaCTOThHI MOLYJIHPY-
I0Ier0 HampsipkeHus reHepatopa HUY (uam n pas
MeHblle, THe n mejoe yucao). Ha sxkpane mosydaer-
CA ocHuJLIOrpaMMa aHaJioruuHas puc. 10, mo Ko-
TOPOUN onpenensaerca rJaybuHa MOILYJAUUU m:

B—A
B+ A

Ecau orubamwiias KpuBas HCKa)KeHa, TO OUpeneJs-
eTCsl OTHEeJBbHO TJyObMHAa MONYJALIUU »BBEPXK U
»BHU3«. [locyme CHATUA MOLYJAIIUU CJELYEeT OIpe-
NEJATh AMILIUTYAYy HeCcymed BOJHBI U, u 1ocJe
BKJIIOYEHUA MOAYJAAOUH — 3HAueHUA Uyaxe H
U .uu B coorBercTBUM ¢ puc. 11. I'nybuna momys-
MU »BBEPXK COCTABJSAET: '

m = . 100%

~ Uwmaxkce. — Uy

m . 100Y
k 0 7
1 MOOYJALXUU »BHUIK:
_, o — Ua
m, = Uﬂ "'-IHH.;_ . 100%
Uq

age derived from the generator BM 365. The mea-
sured modulated voltage is connected to the input
cf the vertical amplifier. The frequency of the
internal time base is selected so that it corres-
ponds to the frequency of the modulated voltage
from the AF generator (or is n-times smaller,
where n is a whole number). On the CR tube
screen appears an image similar to the one shown
in Fig. 10, from which the modulation depth m
can be ascertained as follows:

B—A
B+ A

If the modulation is distorted, then the modulation
percentages of the positive and negative modula-
tion peaks have to be ascertained separately. With
the modulation switched off, the amplitude U, of
the carrier wave is ascertained and after switch-
ing on the modulation, the maximum U_,, and the
minimum U_;, are measured, as can be seen In
Fig. 11.

The modulation depth of the positive peak is:

m = . 100%

Umax. T UD

= . 1009
Mk U, Jo
and of the negative peak it is:
m, = Uo — Umin. _ 100% |

0

13



nosna vina
HecVIIad BOJIHA
carrier wave

Obr. 10 Puc. 10 Fig. 10

b) Metoda lichob&#nikového prib3hu
Pristroje:
1. Oscilograf BM 370

2. ZkouSeny vf generator
3. Nf generator BM 365

BM 365

6) Meton Tpamneuuu

[Tpubopsr:
1. Ocuuaaorpa¢ BM 370

2. W3mepsaembiir reHepaTtop BYU
3. I'enepatop HU BM 365

Pfistroje zapojime podle obr. 12. Na vertikalni ze-
silovaC privedeme modulovany vf signal a na ho-
rizontalni zesilovaC nf modulujici signal. Knoflik
D (obr. 2) je prepnut do levé Kkrajni polohy. Na
stinitku oscilografu vznikne lichobéZnik (viz obr.

14

- e e S e e —

Umax.

| . 1”@5-}{;"_ _1

i

Obr, 11  Puc. 11

Fig. 11

b) From a trapezoidal display

Instruments employed:

1. Oscilloscope BM 370
2. The tested RF generator
3. AF generator BM 365

Obr. 12 Puc. 12 Fig. 12

[Ipuboper BRJIlOUMTE IO cxeMme puc. 12. Ha Bxon
YCUJIUTEJS BEePTUKAJBHOIO OTKJOHEHUS IIONAETCS
MOLyJAUpOBaHHBIX curHat BY u Ha Bxon ycuauTesds
TOPU3OHTAJNBHOIO OTKJIOHEHU S MOLYJUPYIOLI UM
curHays. Pyuka D (puc. 2) Haxomutrcai B JIEBOM

e

BM 370

o

The instruments have to be connected according
to Fig. 12. To the vertical amplifier is applied the
modulated RF signal and to the horizontal ampli-
fier the AF modulation signal. The switch D (Fig.
2] has to be set to the extreme left-hand position.



13). Zméfime velikosti A a B a z nich ur¢ime hloub-

ku modulace.

u.ll-l,lu(“[|_t'|-[-' K

Obr. 13 Puc. 13  Fig. 13

P¥i hloubce modulace 100% dostaneme -trojahelnik
(viz obr. 14).

Pri fazovém posunu asi 45° mezi napétim vodorov-
ne vychylujicim a modulujicim se zméni obraz li-
chobéZzniku podle obr. 15. Tato chyba muZe vznik-
nout fazovym posuvem privadéného napéti v zesi-
lovacich oscilografu.

6.2.3. Méreni otacek

Méfeni otacdek se velmi podoba méFeni kmitodtu.
BéZné se provadi meéreni otadek elektromechanic-
kymi obratkoméry, které trpi opotfebenim a které
obvykle neni moZno na mé¥feny objekt pfipojit trva-
le. Presnost téchto obratkoméru je pfi vysSSich
obrdtkdch pomérné nizkd a pohybuje se asi kolem
--100%.

Mame-li vhodny snimacé, muaZeme mérit otacky
s vySSi presnosti (asi +3%). MiZeme je méfit
trvale a meéreni provadét ve vétSi vzdalenosti od
rotujici casti. Nemame-li po ruce vhodny snimadc,
muZeme pouZit nouzové i elektromagnetické slu-

KpailHeM noJokeHuu. Ha akpane ocuusiorpada o6-
pasyercsa Tparenusa (cM. puc. 13).
[Tocie usmepenuss orme3koB A u B ompenesnsercs
raybrHa MOOyJIALUHN:

B— A

= . 100Y%
m BL A 100
4= -
rl n ! I
| B
_AO 11111 I
Obr. 14 Puc. 14 Fig. 14

B caygae 100% raybunel Momyasunuu Tpamenus
MPOBpalllaeTcss B TPeyroJbHUK (cMm. puc. 14).

[Tpu ¢azoBoM caBure npubnuautessHo Ha 45° Mex-
Iy HaIps)XKeHUEM TOPU30HTAJbHOU pa3BEepPTKH U OT'H-

batonieir MONYJUPOBAHHOTO CUTHAJa Tpalelus npe-

Bpaujaerca B QuUrypy, corsacHo puc. 15. [JaunHas
ouinbka MOKeT OBITh BhI3BaHA (PA30BBIM CABUIOM Ha-
NPAXEHUU B YCUJIMTENAX ocuuJiorpada.

6.2.3. UaMepeHue yucama o60poTOB

H3amepenue unciaa obopoToB OUeHb NMOJOOHO M3Mepe-
HUIO JacTOTHI. [[JIA M3MepeHUs ducga o6OpOTOB IIPU-
MEHSIOTCA, KaK IIPaBUJIO, 3JEeKTPOMeXaHUYeCKHe CIIU-
NIOMETPhI, KOTOphle OBICTPO M3HAUIMBAIOTCA U KOTO-
pble, KaK IIPaBUJO, He MOTYT OBITH HEIPEPHIBHO IIOJ-
KJIIOUeHbl K HU3MepsAeMOMYy OOBeKTy. T'O4HOCTB IaH-
HBIX CIIMIOMETPOB Ipu 60Jiee BBICOKOM 4uCJie 060po-
TOB SABJISIETCS OTHOCUTEJHHO HU3KOM U TOTPEUIHOCTH
coctaBaseT npubausureasHo 10%.

Ecau umMeerca moaxXomAuIU CHUMATENAb, TO MOXXHO
U3MEPATH 4YUCIO0 0DOpOoTOB € 6oJiee BBICOKOM TOY-
nHocteio (mpubausurensuo 3% ). Hamepenue mo-
KET OCYIUIECTBJATHCA HENPEPBHIBHO U Ha 00JiblIEM
paccTOAHUM OT Bpaujamoulerocs Teas. Kcam B pacro-

A trapezoid appears on the screen of the oscillo-
scope (see Fig. 13). The magnitudes of A and B
have to be measured and from them the modula-
tion depth is determined.

B—A

. 1009
B4+ A /0

m —

Ll

Obr. 15 Puc. 15 Fig. 15
At a modulation depth of 100%, a triangle is
obtained (see Fig. 14).

At a phase difference of approximately 45° bet-
ween the horizontal deflection voltage and the
modulation voltage, the displayed image changes
into a trapezoid according to Fig. 15. This fault
can be caused by phase shift of the connected
voltage in the amplifiers of the oscilloscope.

5.2.3. Revolutions measurements

The measurement of revolutions is very similar
to frequency measurements. Generally the mea-
surement of revolutions is carried out with electro-
mechanical tachometers which are subject to wear
and which usually cannot be connected permanent-
ly to the measured object. The accuracy of such
tachometers at higher revolutions is relatively low
and varies about approximately +10%.

If a suitable transducer is available, then revolu-
tions can be measured with a higher degree of
accuracy (approximately +3%]). The measure-
ment can be permanent and the result can be in-
dicated at a greater distance from the rotating

15



chatko se sejmutou membranou. Tento snimac
upevnime proti vhodnym vystupkim na rotujici
casti (napf. ozubené Kkolo, lopatky obéZného Kkola
turbiny atd.) do vzdalenosti asi 1 az 3 mm. Pod-
minkou je, aby vystupky byly z magneticky vodi-
vého materidlu. PF¥i kazdém prchodu vystupku
kolem snimace vznika ve snimaci elektricky im-
puls. Pri méreni zapojime snimac jako jeden zdroj
kmitocCtu, generator jako druhy a meéerime pomoci
Lissajousovych obrazcti. Vlastni otacky vydislime
podle vztahu:

kde n je poclet otdcek za minutu, f je zméfeny
kmitoCet a k je pocCet vystupki.

6.24. Kontrola kmitocCtove
charakteristiky aktivniho
Ctyrpolu bez nosné viny
(nf zesilovac, videozesilovac)]

Pristroje:
1. Generator obdélnikového napsti
2. Méfeny Ctyipol |
3. Oscilogratf BM 370

Zapojeni pristroju pfovedeme podle obr. 16.

Na vystup generatoru pripojime vstup CcCtyrpolu.
K vystupu ze CtyFpolu pripojime oscilograf BM 370.

Na vstup méreného aktivniho CtyFpolu je privadéno

napeti obdélnikového tvaru. Po prtichodu a zesile-
ni c¢tyrfpolem se nam pribéh vystupniho napéti
zobrazli na obrazovce oscilografu. Podle deforma-

16

PSOKEHUU HE HMEeTCA IMOIXONANIUM CHUMATENb, TO
MOYXHO MCIIOJIb30BAaTh U SJEKTPOMATHUTHBIM HayII-
HUK CO CHATOU MeMbpaHo#. JlaHHBIA CHUMATEJNb Kpe-
nuTCA BOJAM3WM TMOAXOIAIIMX BBICTYIIOB Bpallalo-
mercsa dactu (Hampumep, 2ybdaTtoe KoJieco, JIOIIACTU
TypOUHELI U T. I.) Ha PACCTOAHUU NPUOIUIUTEIHLHO
1-3 MM. — YcaoBueM saBiasercss TO, 4YTOOBI BBICTY-

bl OBIJIK U3 MAaTHUTHOTO MaTepuaJa. B MOMEHT IIpo-

XOKJI€HUS BBICTyIIa OKOJIO CHUMaTesasa obpasyercs
B HEM OJEKTpUUeCKHuU umnyJaesc. llpum wmsmepenun
CHUMATEJh BKJIOYAETCSI B KAa4yeCTBE OIHOTO MCTOY-
HUKa YacTOThbl, Te€HepaTOp — B KaudecTBe IPYroro.
WNamepsaerca uyactora ¢ nmoMmoiunbsio ¢uryp Jlmccaxy.
Yucao obopoToB onpenenserca mo dopmyJie:

__f.60
k H

roe n — 4YKUcJ0 0obOpOTOB B MUHYTY, I — usMepse-

Masi 4acToTa ¥ K — KOJIM4YeCTBO BBICTYIIOB.

6.24. KOHTpPOJABL YWAaCTOTHOMN Xapakx-
TEPUCTUKU AKTUBHOTO YUETHI -
pPeXTOJIOCHUKA O6e3 HecylUlen
BoaHB (HY ycuamsureuas,
BUOEOYCUTUTEID )

[Tpubopsr:
1. I'enepaTop NpSAMOYTOJBHBIX KMIIYJBCOB
2. V3MmepsaeMbI 4eTBIPEXIIONIOCHUK

3. Ccuunnnorpad BM 370

Cxema nmpubopa maHa Ha puc. 16.

K BrIXONy reHepaTopa MOOKJIIOUAETCA BXOI YETHIPEX-
IOJIOCHUKA. K BBIXOILY YeTHIPEXIOJIOCHUKA IIOIKJIIO-
yaercs ocuusorpad BM 370.

Ha Bxom m3aMepaeMOro aKTUBHOTO YETHIPEXIIOJIOCHU-
Ka IONAeTCA HalpsKeHUe NIPAMOYIOJbHOU (POPMHBI.
[Tocse nmpoxokneHus U yCUJICHUA YEeTBIPEXIIOJIIOCHHU-
KOM KpUBasg BBIXOJHOTO HaNPSKeHUs HU300pa’kaeTcs

machine part. If, however, a suitakle transducer is

not availabie, then as an emergency an electro-

magnetic headphone can be used without its dia-
phragm. This transducer has to be fixed opposite
to suitable protrusions on the rotating machine
part (e. g. a toothed wheel, the blades of a tun-
bine, etc.) at a distance of approximately 1 to
3 mm. A prerequisite is that the protrusions are
made of magnetic material. Whenever a protrusion
passes near the transducer, an electric pulse is
procduced in it. For the measurement, the trans-
ducer has to be connected as one source of fire-
quency, the generator at the second source, and
the measurement is carried out with the aid of
Lissajous’ figures. The revolutions can be calculat-
ed from the formula:

o f.60
=——,

where n is the number of revolutions per minute,
f is the measured frequency, and k is the number
of protrusions.

6.24. Checking the frequency
response of an active quadri-
pole without a carrier wave
(AF amplifier, video amplifier |

Instruments employed:

1. Rectangular voltage geneiﬂatar
2. The quadripole to be measured
3. Oscilloscope BM 370

The instruments have to be connected according
to Fig. 16.

The input of the quadripole has to be connected
to the output of the generator. To the output of
the quadripole has to be connected the BM 370
oscilloscope. |

A rectangular voltage is applied to the.input of
the measured active quadripole. After passing
through and amplification by the quadripole, the
waveform of the output voltage appears on the



ce ptivodniho obdélnikového tvaru napéti usuzuje-
me o vlastnostech Ctyrpolu.

Odchylky od idedlni amplitudové 'charakteristiky

- Pribéh napéti na
QopMa Hanps)KeHUA Ha
Voltage waveform across

vstupu ctyrpolu
EX0Je 4YeThiPeXNOJIOCHHUKA
the quadripole input

L

! = e

L )

Puc. 17

Obr. 17

Generator

Ha sKpaHe ocuusnorpada. [lo uckakeHusam npamo-
YTOJBHOU QOPMBI HANPSXKEHUA MOXHO CyIUTh O
CBOUCTBAX YETHIPEXMIOJIOCHUKA. |

CR tube screen of the oscilloscope. According to
the delormation of the original rectangular shape
of the voltage, the properties of the quadripole

can t2 determined.

UL

Obr. 16 Pwuc. 10

Fig. 16

OTKJIOHEHHA OT UIEaJIbHOM aMILIATYHNHOU XapaKTe-
PUCTUKU

Pricina:
[Ipuunna:
Cause:

vistupu ctyrpolu

BLIXOde 4YeThlIpexXNoJIKDCHHKA

_ ; t A vy A
the_quadrlpﬂle output nastava)

cIBUTA)

does not occur)

-

& !
a o |
> 8
O 0O O

'enepatop BM 370
Generator _
o | . S,
Clyrpol O o)
HeThipeXMoJtloCHUK ("’““ ‘
Quadripole Q '

Deviations from an ideal amplitude response.

Vétsi zesileni na nizkych kmitoCtech (fazovy posuv ne-
Bonmee ycusenne B obmacTu HIDKHEX 4acTtoT (HeT ¢asoBoro

Higher amplification at low frequencies (phase shift

MensSi zecileni na nizkych kmitoctech (fazovy posuv ne-

nastava)

CIIBUTA )

I
| H__J _. does not occur)

Fig. 17

Menbinee ycuneHue B obJlacTH HMKHUX 4yacToT (HeT $a30Boro

Lower amplification at low frequencies (phase shift

17



Odchylky od idedlni fazové charakteristiky

OTKJIOHEHUSI OT umeajibHOU (a30BOU XapPAKTEPUCTH-
KU |

Prtibéh napétl na
DopMa HanpsKeHUA Ha
Voltage waveform across

vstupu Ctyfpolu
BXOJle 4eThIPexXIOJHCHHKA
the quadripole input

L L

ML

oy o PFiCina:
vystupu ctyrpolu
BBIXOJle YeThIPpeXMOoJICHHKA IIpuunHa:
the quadripole output

| P P Cause:

VUl
NS

Obr. 18 Puc. 18 Fig. 18

Odhad maximalniho prenaseneého kmitocCtu f_ ..

Ctyrpolu pro pokles zesileni 0 dB.

Nastavime na generatoru takovy kmitocCet f,, pri
némzZ se na vystupu C¢tyrfpolu uZz zacina projevovat
zaobleni A.

Pak
fmax. = 10f;

Odhad minimalniho prenaSeného kmitoctu f_..

18

[TpubausuresbHOe OIpenesieHUe IMpeneJbHOU YacTo-
TBI Iy awe OJA TOomaBaenus O ob.

vstup GtyFpolu
BXOJ 4YeTLIPeXIOJCHHKA
the quadripole input

vystup Ctyrpolu
BbhIXO/l YeThIPEXITO0JIOCHHKA
the quadripole output

1T A
f, |

Obr. 19 Puc. 19 Fig. 19

YcranaBiuBaeTcsa Takas yacrota f; reHeparopa, 4urTo-
OBl Ha BBIXOJE UETBHIPEXIIOJIOCHUKA HAYaJIO MOABJIATH-
csl 3aKpyrJjeHue A. .

B stoMm cayugae: |
fuake. = 104

[IpubausurenbHoe omnpenesieHUe NPEeHEJBHOM HUXK-
He! 4acTOTHI f,,, IepemaBaeMOU 4YeTHIPEXIIOJIIOCHHU-

Deviations from an ideal phase response.

Fazovy pfedstih na nizkych kmitocCtech
dazoBoe omnepexkeHue B 061aCTH HMUMKHUX 4YacTOT
Leading phase shift at low frequencies

Fazové zpoZdéni na nizkych kmitocCtech
daz30Boe 3anasnbiBaHue B 00JaCTH HUXXHHUX 4acTOT
LLagging phase shift at low frequencies

An estimate of the maximum transmitted freque
cy ., of the quadripole for an amplification dr
of 0 dB can be obtained as follows: |

The generator has to be set to a frequency {
which the radius A already begins to app

‘across the quadripole output. Then

fmax. = 10f;

An estimate of the minimum transmitted freqt



¢tyfpélem pro pokles zesileni o 3 dB je moZno
provést nasledujicim zptisobem:

Z poklesu temene obdélnikového napéti o kmitoc-
tu 50 Hz urCime z diagramu minimalni pfenaseny
kmitocCet £,

pro K =104 je fmin. = 8 Hz

fmin.

Hz 0,778 1,66 2,63 3,55 4,56 5,68 6,85 8,17 9,53 11 12,65
K 00 01 0150,2 0,2503 03504 045 0,5 0,55

_fmin.
Hz 14,5 168 19,2 22 256 32 36,7 477
K 0,6 065 0,7 0,75 0,8 0,85 09 0,95

KOM NpH NONaBJIeHUM Ha 3 Ib, ompenmensiercsa ciie-
LyIOUIUM OoOpasoMm:
vstup Ctyrpolu

BXOJ YeThIpeXNoJICHHKA
the quadripole input

L L

S0 Hz

vystup Ctyrpolu
BbLIXOJl YeThIPEXMOJIOCHHKA
the quadripole output

| K=04

Obr. 20 Puc. 20 Fig. 20

[lo mamenuio BepHIMHBI HPAMOYTOJBHOIO HMIIYJIbCA
gacToThl 50 I'y ompenmessiercs MUHMMAJBHAS Iepe-
naBaeMasg 4acToTa fypyg. ¢ MOMOIIBI0 OUATPAMMEI:

LJIA K= 014, fﬁ-’IHH.;‘: 3 FU;

fMHH. |

T'u 0778 1,66 2,63 3,55 4,56 5,68 6,85 8,17 9,53 11 12,65
K 005 01 01502 02503 03504 045 05 0,55

fmrh
Hz

fMIiH.
I'a 145 16,8 19,2 22 256 32 36,7 47,7
K 0,6 0,65 0,7 0,75 0,8 0,865 09 0,95
50
€0
30
_ o ) _ 1
20 | : : o LOG(‘!-K
o fine LT
10
01 02, Q5 - | 1 ”

Obr. 21 Puc. 21 Fig. 21

cy f.;, Of the quadripole for an amplification drop
by 3 dB can be obtained as follows.

From the decline of the pulse tops of the rectan-
gular voltage of 50 Hz frequency and from the
following diagram, the minimum transmitted fre-

quency f_.. can be determined as follows:

for K = 0.4, fmjn_ = 8 Hz

fmin.

Hz 0.778 1.66 2,63 3.55 4.56 5.68 6.85 8.17 9.53 11 12.85
K 005 01 01502 02503 03504 045 05 0,55

fmin.
Hz 145 168 192 22 256 32 367 477
K 0.6 065 0.7 0.75 0.8 085 09 095
. 10°
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6.25. Urceni zakmitoveé charakteris- (25 Onpenenenue nepexomHou xa- 06.25. Determination of the trang
tiky a vhodného nastaveni PAaKTEpPUCTHUKU U HeOOXOOUMOMU response and the suitable
korekcl a vazeb zesilovace KOPPEKUIHUU U CBA3EU adjustment of the correctj

YyCHUJJUTEJA and coupling of an amplifj

Na vstup Ctyrpdolu privadime obdelnikove napéti [Ha Bxom ueThIipexmoJIIOCHUKA TOmaeTcs NpsaMoyroJb- A rectangular voltage from the generator is
z generatoru a kontrciujeme jeho pribéh na obra- Hoe Hanps)keHMe reHepaTopa u ero ¢opma KoHTpo- ed to the input of the quadripole, and the
zovce cscilografu BM 370, ktery upravujeme zafa- Jgupyerca Ha skpaHe ocnuJjiorpada BM 370. Dop- form of the voltage is checked on the Cj

zovanim vhodnych korekcnich a vazebnich prvkid. wma Hanps)keHus KOppeKTupyerca nyTeM BBeneHua - screen of the oscilloscope BM 370, and is ag
MONXONAINUX KOPPEKTUPYIOIIUX 3JEMEHTOB M uernen by the insertion of suitable correction and

0OpaTHON CBS3U. ing elements.
vstup ‘¢tyrpélu | vystup clyrpoélu
BXOJ UYETHIPEXHOJCHHKA BbIXCA YeTbIPEXIOIIOCHHKA
quadripole input quadripole output

Nestabilni zano;eni , I ' ’

Hecrabunbias cxema » Unstable connection
Prekompenzovano . ’ I ‘ l '
[Tepexoppekiiust

Spravne provedeny zesilovacl [ i l l l l l - l | :

[lpasunEHAA KOPPEKILIUS YCUJIUTENS «—_ Amplifier designed correctly

.22 Puc. 22 Fig. 22

(Jvercompensated

6.2.6. Kontrola kmitoc¢tové charak- 0.2.6. KouTpoap uactoTrTHOU XapakTte- 62.6. Checking the frequency
teristiky ¢tyrpélu s nosnou PACTUKH YE€THPEXTONIOCHHUKA response of a quadripole
vinou [{mf zesilovac¢, UKV C HeCcym e BOJHOU (YyCHUIUTEID a carrier wave [(IF ampllf
prijimac apod.. MY, npuemaux CBY u 1. 1) USW receiver, etc.):

Ctyrpd6l s nosnou vinou 8M 370
UeThl peXMOJOCHHK ¢ Hecyuleii BOJHOI

| Quradripole with carrier frequency F = =
= Q

o o

9 %
CAAL &4
,._L_....____ -IA b J —

Obr. 23 Puc. 23 Fig. 23

T .

P
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P¥istroije:
- 1. Generator obdélnikového nap2ati
2. Mérny generator

3. Méreny Ctyrpdl
4. Oscilograf BM 370

Generatcr moduluje vi napéti o kmitoctu f,, vyra-
béné meérnym generatorem, obdélnikovym prube-
hem. Takto upravené napeti je vedeno na vstup
méreného aktivniho &tyfpolu. Zesilené napsti je
z vystupu vedeno pires detekcni obvod s co nej-
mensl casovou konstantou na vstup oscilografu,
kde se nam nf slozka, kterou bylo modulovano vf
napéti, zobrazi s pFisluSnym tvarovym zkreslenim.
Podle tivaru obdélnika opé&t obdobné posuzujeme
vlastnosti zkouSeného zarizeni- jako v predchozim
priklade.

6.2.7. Mérfeni impulsnich napeti

Na obrazku 24 jsou znazornény dva impulsy, jak
Je znazorni oscilograf. Staci-li mensSi presnost meé-
Ieni, je moZno na obrazovce pomoci rastru odedist
velikost obrazku, nasobit ji nastavenou citlivosti
vertikalniho zesilovace a konstantou 2,8. Nasobeni
konstantou 2,8 je nutné proto, Ze citlivost zesilo-
vace je udavana v mV_/cm, kdeZto napéti impulst

[Tpubophi:
1. I'enepaTop NpsAMOYTOJILHBIX KMIIYJIbCOB

™

Z. VI3aMepUTeJBbHBIN TeHepaTop

3. V3MepsaeMbIll ueTHIPSXITOJIOCHUK
4. Ccuuanorpad 370

I'enepatop wucnonb3oBan nas monyasuuu BY Ha-
NPAXKEeHUA YacTOTbl I, BBIPAbATHLIBAEMOM U3MEPHU-
TeJBHBIM TreHepaTopoM. MonynuposanHoe Hamps-
KEHUE IONAETCs Ha BXOH M3MEPAEMOrO0 aKTUBHOTO
JETBIPEXIIOJIOCHUKA. Y CHJEHHOE HAIPsKEHUE I101a-
€TCSA ¢ BBIXOIA 4Yepe3 LEeTeKTOp ¢ MUHUMAJbHOU
[IOCTOAHHOU BPEMEHM Ha Bx0n ocnuIorpada, Ha
3KpaHe KoToporo maobpasurca HU orubaromas BU
HaPSOKEHUA ¢ COOTBETCTBYIOUIUM UHCKAKeHUeM ¢Gop-
Mbl. Ilo ¢popMe ucka>keHUS NPAMOYTOJBHUKOB MOK-
HO, COIJIACHO BBIIIE CKA3aHHOMY, CYIUTh O CBOUCT-
BaX U3MEpPAEMOT0 yCTPOUCTBA.

0.27. WamMepeHUue UMOYyIbCHEX
HallpAXEeHU U

Obr. 24 Puc. 24 TFig. _24

Ha puc. 24 nmokasaHa oCIIMJIJIOTpaMMa IBYX UMITYJIb-
coB. Lkcam pomyctuMa MeHbIIAA TOYHOCTH H2Mepe-
HUsS, TO HA SKpaHe MOXXHO C IIOMOIIBI0O MAacKU OT-
CUUTATh YPOBEHb UMIIYJbCOB, YMHOMXHTbL €ro Ha
YCTAHOBJICHHYIO UYBCTBUTEJIBLHOCTH YCUJUTEJNSA BEp-
TUKAJBbHOTO OTKJOHeHUA u Ha 2.8. YMHOXeEHUEe Ha
kodpdurienTt 2,8 HeoOXOAUMO BBUIY TOTO, UTO UYyB-

Instrements employed:

1. Rectangular voltage generator
2. AM and FM standard signal generator

. The quadripole to be measured
4. Oscilloscope BM 370

The generator modulates with a rectangular wave-
form the RF voltage of the frequency f, which is
TUKAJbHOTO OTKJIOHEHUSA u Ha 2,8. YMHOXeHHUe Ha
produced by the measuring generator. The result-
ing voltage is applied to the input of the measured
active quadripole. The ampiified voltage is taken
from the output via a detector circuit of the
lowest possible time constant, onto the input of
the oscilloscope, where the AF component which
madulated the RF voltage appears with the appro-
priate shape distortion. According to the shape
of the rectangles, again similarly to the previous
example, the properties of the tested equipment
can be determined. | |

6.2.7. Pulse voltage measurements

In Fig. 24 are shown two pulses as displayed by
the oscilloscope. If a lower accuracy of the mea-
surement is sufficient, then it is possible to deter-
mine on the CR tuke, with the aid of a calibrated
orid, the size of the image, and to multiply it by
the employed sensitivity of the vertical amplifier
and by the constant 2.8. The multiplication by the
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meéfime od Spicky ke Spicce. PoZadujeme-li vétsi
presnost méreni, odecteme velikost obrazku a z to6-
nového generdtoru, naptiklad BM 344, privedeme
takové napeti, abychom dostali stejnou velikost
obrazku. Udaj jeho vystupniho voltmetru nasobime
zase hodnotou 2,8.

6.2.8. Méfeni faze dvou napéti

Potfebujeme-li mérit fazovy posun dvou napeéti
stejného kmitoCtu, privedeme jedno z nich na vo-
dorovny, druhé na svisly zesilovaC. Na obrazovce
se objevi stojici elipsa. Priklad je znazornén na
obr. 25. Odmeérime z obrazovky useky Y1 a YZ2.
Fazovy posun je potom moZno urcit ze vztahu:

Y1
Y2

Sin g =

P¥i ¢ = 0 nebo 180° se elipsa zmeéni v pFimku. PrFi
= 90° v kruZnici. Pro uthly 0-90° vznikne elipsa
podobna plné vytaZené, pro thly 90° - 180° carko-
vane.

22

CTBUTEJBHOCTh YCUJUTENA BBhIPAXKEHA B MUJLJIUBOJIL-
Tax 3dP/cM B TO BpeMs, KaK y UMIYJbCa U3MEPAET-
ca pasMmax. Ecaum Tpebyercsa Oojiee BBICOKAs TOY-
HOCTh U3MEpPEeHUs, TO MOKHO OTCUUTATh YPOBEHbB
OCLIMJIJIOTPAMMBI ¥ C IIOMOUIBIO 3BYKOBOTO T'€HEpaTO-
pa, HanpuMep, BM 344, nmomaTte Ha BXOI TaKoe Ha-
[IpsKeHre, 4TOOBl ToJIyuHJiachk ONMHAKOBAS BBICOTA
ocryuyiorpaMMhel. [lokaszanue BBIXOMHOTO BOJBTMET-
pa TreHepaTopa CJiefyeT OIATh YMHOXHUTb Ha 2,8.

6.28. Uamepenue dasrs ABYX
HaOpAXKEHU U

Ecnu neobxomumo m3aMepuTh PasoBBIM CIBUT IBYX
HANPSXEHUM OJUHAKOBOU YAaCTOTHI, TO OOHO IONAET-
CA Ha BXOI YCUJUTEJS TOPU3OHTAJBHOTO OTKJIOHE-
HUSA, BTOpPOE — Ha BXOI YCHUJIHUTEJNA BEPTUKAJIBHOTO
OTKJOHeHUusi. Ha 23KpaHe NOABUTCA HEMIOIBUXKHBIU
saanunc. Ilpumep nan Ha puc. 25. Ilo ocyungorpam-
Me MOYKHO HM3MepUTh OTpe3Ku Y1 um Y2. PazoBbild
COABUT MOXKHO OIpeleiuTh 110 opmy.ie:

| Y1

Y2

sin ¢ =

[Ipn ¢ = 0 uau 180° saaunc mpeeBpamiaeTrcs B OT-
pe3ok npamoii. [Ipu ¢ = 90° — B oxpyxksHOCTE. [l
casuroB O - 90° uMeer MeCTO 3JJIUIC, COOTBETCTBYIO-
UK JIJIUICY, TOKAa3aHHOMY Ha PUCYHKe 25 Herpe-
pBIBHOM JiuHueH, nis casuros 90° - 180° — sauuc,
COOTBETCTBYIOLIUHN 3JIJIUINCY, TOKA3aHHOMY Ha PUCYH-
Ke 25 LITPUXOM.

Obr. 25
Puc. 25

Fig. 25

constant 2.8 is necessary, as the sensitivity of
amplifier is given in mVy,,/cm, whereas the y
age of the pulses is measured from peak to p
If a higher degree of accuracy of the meag
ment is required, then the size of the image
to be determined and from an AF generator,
BM 344, such a voltage has to be applied tg
oscilloscope that the same size of the imag
obtained. The value indicated by the output
meter of the generator has to be multiplied
by 2.8.

6.2.8. Phase relation measuremen
of two voltages

[f the phase difference between two voltage
the same frequency has to be measured, then
of them has to be applied to the horizontal ar
fier and the second one to the vertical ampl
An upright ellipse appears on the CR tube s¢
An example is shown in Fig. 25. The sectio
and Y2 have to be measured on the CR
screen. Then the phase difference can bhe ¢
mined from the relation:

Y1
Y2

When ¢ =0 or 180°, the ellipse changes I
straight line. When ¢ =90° it changes 1!
circle. For an angle of 0 to 90° the shape !
ellipse is as indicated by the continuous il
for an angle of 90° to 180° it is indicated !
dashed line. -

Sin ¢ =



Pfi méfeni deélky tuseCky Y2 je vyhodné odpojit
vstup vodorovného zesilovace.

5.2.9. Méreni zkresleni zesilovace

Pristroje:

1. RC generator BM 365

2. Oscilograf BM 370

2. Fazovaci ¢leny (F1, F2)
4. ZkousSeny zesilovac (<)

Na obr. 26 je zndzornéno blokové schéma zapojeni.

Na svisly zesilovacC je pres fazovaci Clen pripojen
vystup ténového generatoru, na vodorovny zesilo-
vaC vystup zkouSeného zesilovaCe. Na stinitku
oscilografu vznikne elipsa, vice nebo méné zdefor-
movand — podle zkresleni zesilovace.

Fazovaci Cleny se nastavi tak, aby se elipsa uzavre-
la a vytvorila jen nékolik malych smycek, jak je
naznaceno na obr. 27. PFi sprdavném nastaveni maéa
obrazek mezi hodnotami 0,5 E; jen jedno zkFiZeni
a useky A, E, jsou stejné.

IIpu usMepeHun orpeska Y2 11eJIeCOOOPA3HO OTKJIIO-
UUTH BXOIHOE HANPSYKEHUE YCUJIUTEJSI TOPU3OHTAJIb-
HOTO OTKJIOHEHUA.

©0.29. UHaMepenue HeJdUMHEUHH X
HCKaXEeHUUM cUurHailIa

When measuring the length of the section Y2, it
is advisable to disconnect the input of the hori-
zontal amplifier.

6.29. Amplifier distortion
measurements

,—@ﬂ CNE)

'* O
l - r O C
©
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Obr. 26 Puc. 20 Fig. 26

[Tpubopsr:

1. RC-rerepaTop BM 365

2. Ocuunnorpad BM 370

3. Pazocasurawmue ajaemeHtsl (F1, F2)
4. ViccnenyeMpl yCHIUTEND (<)

Ha puc. 26 nana 6souHas cxeMa BKJIIOYEHHUSA MTPUbO-
POB. |

Ha Bxonm ycusuTess BepTHUKAJbHOTO OTKJIOHEHUS II0-
maerca 4depe3 (pas3oCHBUTAOIIUU 3JEMEHT Halpsxe-
HHE 3BYKOBOI'O TIe€HepaTopa, a Ha BXOI YCUJUTEJA
rOPU3OHTAJIbHOIO OTKJIOHEHUS — BBIXOIHOE HaIIpA-
KEHUE HuccJjenyemMoro ycuauteas. Ha skpane ociui-
jJorpada HmOABUTCA IJaHUIC Oojiee UaU MeHee medop-
MHPOBAHHBIM B 3aBUCUMOCTU OT BEJIUYUHBI HEJIU-
HEeUHBIX UCKAKEHUMU.

C momombio $a3oCcOBUTAIIUX 3JEMEHTOB CJENVET
HOOUTHCA CXKATUA BJJaUIICA U 0OpasoBaHUA TOJIBKO
HECKOJIPKUX MaJIblX IIeTeJb, KaK yKas3aHo Ha puc. 27.
[Ipr mpaBUJIbHONM yCTaHOBKE OCHHJIJIOTpPAMMa MEXIy
sgaueHusamu 0,5 E; uMeer TOJBKO OIHY TOUKY Ilepe-
ceueHUA U oTpe3ku ALk, — ommHaKOBBIE.

_ ‘@iﬁ_‘i}

Instruments employed:

1. RC generator BM 365

2. Oscilloscope BM 370

3. Phase correctors (F1, F2]

4. The amplifier to be tested (<]

In Fig. 26 is given the block schematic diagram
of the measuring satup.

To the vertical amplifier has to be connected the
output of an AF generator via a phase corrector,
and to the horizontal amplifier has to be connect-
ed the output of the tested amplifier. On the
screen of the oscilloscope appears an ellipse, more
or less deformed — according to the distortion of
the amplifier. The phase correctors have to be
adjusted so that the ellipse narrows down and
forms only several small loops, as shown in Fig.
27.

When the adjustment is correct, the line forming
the image exhibits only one crossing between the
values 0.5 E;, and the section A, E, are equal.
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Z obrazku odeCteme potfebné hodnoty nap2ti a z
nich potom spocitame slozky jednotlivych harmo-
nickych podie rovnic:

E1 = 1
R Ea_'_Ee_ Ed Foy — ArkEe — A4Eq
—'»_)U 4 ) _l - 4 3
E> = YE2 - E29;
Eq — Ee — V2 (Eb — Ec)
k3p = A _
_ ANEY D AoE AV O - :
Eg31 = 00 2o 1= A 4Eo , Es = VEZ30 + EZ34
| 2 4
E4D - ' 8 | )
£y = — A £oko — Aako
V3 4

E; = VE?0 + E%41
Celkove zKkresleni je:

VE?, + E23 + 'E?4
kg

G:

CGbr. 27 Puc. 27

Fig. 27

Ilo pucyHKy cjenyeT OTCUUTATh HYXHbl€ BeJUUYUHBI
HANIPS)KeHUW U 10 MOJYUYEHHBIM 3HAUEHUAM MONCUU-
TaTh OTIEeJbHbIe TAPMOHUYECKHE COCTABJIAIOUIUE II0

GOPMYyJaIaAM: | |
By V2 (Ep — Ec) + Eq — Ee
1 4
Eopg = - ; Ep1 = ;
4 4
Ex = VE220 4 E29
Fan = Eq — Ee — V2 (Ep — E(]
120 = ‘ y |
AN O AoE AN -
By = —o— 0 1o . E3 = VE230 4+ E<3
2 - 4
o Eq + Ee — 2 (Ep + Ec¢) + 2Ea
L A0 — ’
3
gy = —LiB0 5B — Ak
V3 4

Eq = VE240 + E%1
OBmuii Ko3pPUIIMEeHT HEJUHENHBbIX MCKaKCHUU:

VE?2 4 E23 + E24
Eq

0 —

The required voltage data have to be read fn
the image and then used for calculating the in
vidual harmonics from the foliowing eguations:

V2 (Ey — Ec) 4+ Eq — Ee
4

NoEo — Aagkg

Eo = VE220 + E22
Eq — Ee — V2 (Ep — Ec)

Fan =
30 4
| A3E A\ oF A 4E —
Ejl = — 0 — —— o 1 °—;  E3=VE23+E
2 4
. Ed EE—Z[Eb—[_EC]_I_ZEa
Eq0 3 ,
Fay = — 40 [ 2Eo — AqEo
V3 4
E4s = VE240 + E241

The overall distortion 1s:

VE22 + E23 + E=4

g =

Lt
—*



6.2.10. Méfeni impedandcéniho
prizpuasobeni

pPristroje:
1. Vobler
2. Koaxialni kabel
3. Meérena impedance Z
4. Oscilograf BM 370

I AP

BM 370

6.2.10. NaMmepeHnue cormacoBaHU4A
COINIPOTUBIECEHUMU

[Ipubopsr: |
1. I'enepaTop Kauawuiecs 4aCTOTHI
2. KoakcuanpHbiil Kabesb
3. UsMmepsaeMblil uMnenaHe 7

4. Ocnunnorpad BM 370

Vobler
[enepaTop Kayaloueicsi 4acToThl
Swept frequency generator

O | " |
O =
{:}ODQI II@ @ @F
b Pe g

O L@@@_ —

Pro rychlé meéfeni impedancniho prizpusobeni an-
tény, vstupu televizniho prijimace atd. je vhodna
metoda pouZivajici vobler, oscilograf, merici ve-
deni, vytvorené usekem Kkoaxialniho kabelu. Za-
kladni princip je stejny jako pFi méreni poméru

stojatych vin na méricim vedeni. PFi tomto méreni

je vSak indikator vf napéti nepohyblivy, meéni se
plynule kmitoCet, a tim i pocet stojatych vin na
kabelu. Pripojime-li na detekCni diodu oscilograf,
na jehoZ vodorovné vychylujici destiCky privedeme
rozmitaci napéti rozmitaného oscilatoru, kresli pa-
prsek na obrazovce prubéh stojatych vin na vede-
ni. Jako vedeni s vyhodou pouZijeme pFesny ko-
axialni kabel, jehoZ deélka je dana zdvihem voble-
ru a poc¢tem viln, které chceme na obrazovce po-
zorovat.

s 6pICTpOTO U3MEpeHUsA corjacoBaHus (aHTEHHHI,
BXOIa TEJEeBU3UOHHOIO NPUEMHUKA U T. H.) IOIXO-
AANIUX SBJSETCS MeTON TeHepaTopa Kadalolercs
4aCTOTHI, OcuuJaorpada ¥ UIMEPUTEJHLHOU JUHUU
(CO3maHHOM C IOMOUIBIO OTPe3Ka KOAKCUAJBLHOTO Ka-
6esist). OCHOBHOU IIPUHIIMII TaKOM K€, KaK U IIpHU
N3MEPEHUN KO3QPUIIMEHTa CTOsIUEM BOJIHBI B H3Me-
puteapHod JuHuu. OOHAKO, IIpU ITaHHOM HU3Mepe-
Huu uHIuKaTop BUYU HanpsokeHus HENOIBUKEH,
[JIABHO MEHSEeTCA YacTOoTa, IO3TOMY U KOJHYECTBO
cTOAUYMX BOJH Ha Kabese. Ecou ocnusiorpad mon-
KJIIOYUTh K JHETEKTOPHOMY OHONY M Ha TOPHU30HTAJIb-
HO-OTKJIOHSIOIIME ILJIACTUHKUA IIONATh HAIMpPSKEHUE
paCKaYKU TIeHepaTopa Kadaloulercsi 4acTOThI, TO Ha
9KpaHe TIOJYYUTCS OCIUJJIOTpaMMa, IIpenCcTaBJIAIO-
mass cob60M KPUBYIO CTOAYUX BOJIH BIOJIb JUHUU.
B kauecTBe JMHUM 1eseco0Opa2HO UCIOJb30BATH
TOYHBIM KOAKCUAJBHBIA Kabejb, IJIUHA KOTOPOTO
OnpenessieTCsl NeBUAIlMel YacTOTHl reHepaTopa U KO-
JUYECTBOM BOJIH, HaOJlomaeMblX Ha 3KpaHe.

65.2.10. Measurement of

impadance
matching

Instruments employed:
1. Swept frequency generator
2. Coaxial cable
3. The impedance Z to be measured
4. Oscilloscope BM 370

Obr. 28 Puc. 28 Fig. 28

For the speedy measurement of an impedance
matching (of an aerial, of a TV receiver input,
etc.) it is an advantageous method to use a swept
frequency generator, an oscilloscope and a mea-
suring line, formed by a section of coaxial cable.
The basic principle is the same as for the measu-
rement of a standing wave voltage ratio with a
measuring line. During this measurement, however,
the indicator of the RF voltage is immobile and
the frequency changes continuously. Thus the
number of standing waves along the cable changes.
If the oscilloscope is connected to the measuring
diode, and to the horizontal deflection plates of it
is connected the sweep frequency of the oscilla-
tor, then the beam displays on the CR tube screen
the standing waves along the line. For the line it
is advantageous to use an accurate coaxial cable,
the length of which is given by the deviation of
the swept frequency generator and by the number
of waves which have to be displayed on the CR
tube screen, as follows: -
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- n.150“_
AT . Ve
kde
'n — pocet vin
AT — zdvih

¢ — dielektricka konstanta kabelu.

Volime-li n=1; Af=15 MHz a pohybuje-li se hod-

nota dielektrické konstanty ¢ pro béZné koaxialni
kabely kolem 2,5, vyjde nam deélka

[ = 1.150 — 6,32 m

15.V2,5

Vhodna délka ! koaxidlniho kabelu pfi méfreni je
6 -10 m. Vyhodnoceni vysledkli je stejné jako pri
meéfeni na méficim vedeni. Pomér maximalniho a
minimalniho napéti udavad pomér stojatych vin “i.
Relativni posunuti minima prubéhu napéti pri ve-

deni zatiZeném mérenou impedanci vzhledem Kk .

minimu napéti pri vedeni naprazdno urcuje uhel
odrazu ¢ (viz obr. 29]).

- vedeni napréazdno
vedeni zakoncené meéfenou impedanci Z

D Z _, B
C Zo PTETA

Vyhodou tohoto méreni je moZnost pozorovani vy-
sledki zdsahti na méfeném prvku a rychlého i

20

rage
N — KOJIMYEeCTBO BOJIH
Al — neBuanusa 4acTOTHI
¢ — IUBJEKTpUUecKas TMOCTOsSHHasA Kabeuis.

Ecau Beibpats n = 1; Af= 15 MI'1 u eciu 3Ha-
yeHHe NUAJIEKTPUYEeCKOH IIOCTOAHHON ¢ IJA OOBIU-
HBIX KOaKCHAJbHBIX Kabejel cocTaBJiseT NMpubIU3U-
TeJbHO 2,5, TO MoJydaeTcsa IJuHa

| = 1'1__5_9__—:=6,32M

15.V2,5

[Tonxomsmas pauHa | KoaKcuaJbHOTO Kabessa co-
craBJsieT 6 + 10 M.

O6paboTKa pe3yJbTATOB TaKas >Ke, UTO ¥ IpU H3Me-
PEHWM C IIOMOUIbI0 H3MEepUTeNbHOM JuHUH. OTHO-
IIIEHWEe MAaKCUMaJIbHOTO M MHUHUMAJBHOTO HaIpsKe-
HUA OIpenesseT KosPPUIIMEHT CTOsUed BOJHEL U, a

OTHOCUTEJBHBIM CABUI' MUHUMyMa KPUBOU HaIIpsKe-

HUSA Ha JUHUU, HATPYKEHHOU U3MEpPAEMBIM HMIIE-
IAHCOM, IO OTHOIIEHHUI0 K MUHHUMYMY HaIpPAKEHU
NpPU PA30MKHYTOU JIMHUKU OIpenessieT YyroJ oTpa-
sxeHUA @ (cM. puc. 29).

Obr. 29 Puc. 29 Fig. 29

JUHUS PAa30MKHyTasg Ha KOHIIE
. JIVHUA, Harpy’>KeHHas H3MepseMbIM HMIEeNaHCOM Z

D 7. B
v C 7o p—ermp

JJOoCTOMHCTBOM HAHHOTO METOIA M3MepeHUA SABJAET-
¢ BO3MOKHOCTh HAOJIONEHUSA pE3yJbTaTOB BO3ACHU-

by the measured impedance

where

'n — the number of waves .
AT — the deviation
¢ — the dielectric constant of the cable

If the values n=1 and Af=15 MHz are chosen
and if the value of the dielectric constant ¢ for a
standard .coaxial cable is approximately 2.5, then
the length of the coaxial cable is:

1.150
| — — 6,32 m

15 . y2.5

A suitable length ! of the coaxial cable for the
measurement is 6 to 10 m.

The evaluation of the results is the same as in a
measurement using a measuring line. The ratio
between the maximum and minimum voltages de-
termines the standing wave ratio ¢. The relative
shift of the voltage minimum with the line loaded
in relation to the
minimum voltage of the unloaded line determines
the reflection angle ¢ (see Fig. 29).

Unloaded line _~ |
Line loaded by the measured impedance Z

D Z B
— _— . :2 .

The advantage of this measurement is the possibi-
lity of observing directly the results obtained by



plynulého proméfeni v celém vySetfFovaném kmi-
toCtovém rozsahu. (Pouhym pFeladénim KmitocCtu
vobleru.) Presnost meéreni je ddna kvalitou pouZzi-
téeho kabelu a presnosti odecitdani na obrazovce.

ProtozZe u vobleru je s timto pouZitim pocitano, ma
vyvedeno rozmitaci napéti a na vystupu je zabudo-
vana detekcni sonda.

6.2.11. Pozorovani a nastaveni prubé-
hu kmitoCtové charakteristiky
Sirokopasmového zesilovace

Pristroje:
1. Vobler
2. Méreny zesilovac
3. Oscilograf BM 370

['eHepaTop Kauamwuleiicad 4actoThbl
Swept frequency generator

st erm—

CTBUA Ha HU3MEPAEMBIN 3JEMEHT, a TaKXXe BO3MOXX-
HOCTh OBICTPOTO M HENPEePHIBHOTO M3MEPEHUS BO
BCEM MCCJENyeMOM YacTOTHOM auamnazoHe (myTeM
[IPOCTOU IIEPECTPOM KU IeHepaTopa KadalolleUcA dac-
TOTBHI ). [OYHOCTH M3MEPEHUS OIPENEJAeTCA KadecT-
BOM MHCIIOJIL3YyeMOTOo Kabeyid M TOYHOCTBIO OTCUYeTa
Ha BKpaHe.

BBungy ToOro, utro reHepaTop KadalolIleMCA YaCTOTHI
pacCUUTaH Ha TaKoe IIpUMEHeHUue, TO OH CHabkeH
BHIBOJIOM HANIPSKEHUA pPaCKayKM U Ha BBIXOOE HMe-
€TCA OETEKTOPHBIN UIYIL.

6.2.11. HabnwneHnue u peryJuUpoOBKaA
JaCTOTHOU XapaKTEepPHUCTHUKU

" IMIUPOKOMOJOCHOTO YCUJHUTEJHA
[Ipubopst:

1. I'enepaTop KauaplIEeUCa 4aCTOTHI

2. V3MepseMbll yCUJIUTEb

3. Ocuuyiorpad BM 370
Vobler

0
©
g

Na vstup mezifrekvencniho zesilovace (na Fridicl
miiZku sméSovaci elektronky] privedeme z voble-
ru rozmitané vi napéti, naladéné na stfed pracov-
niho kmito¢tu mf dilu. Zdvih rozmitaného vi napéti
nastavime na +5 MHz, vertikdlni zesilovac¢ oscilo-
grafu pripojime na vystup videozesilovaCe a Vvy-

¢

Obr. 30 Puc. 30 Fig. 30

Ha Bxonm ycuiauTens NnpoMeXyTOYHOU dYacToThl (Ha
YIPABJAIIYIO CETKY CMECUTEJSI) IIONAETCSA CUTHAJI
reHepaTopa Kadaloluleucs YacTOThl, HAaCTPOECHHBIM Ha
ueHTp paboderr wactorer YIIY. [IeBmamus uacTOThI
BY nanpseHusa ycraHaBiausaerca =5 MTIh, ycu-

- JIUTEJb BEPTHUKAJBHOTO OTKJIOHEHHA OCUUJIIOrpada

adjustments of the measured element and speedy
and continuous measurements within the whole
investigated frequency range. (Simply by chang-
ing the tuning of the swept frequency generator.)
The accuracy of the measurement is determined
by the quality of the employed cable and the ac-
curacy of the readings from the CR tube screen.
As the swept frequency generator is adapted for
this type of application, its sweep voltage is con-

- nected to special sockets and a detector probe is

employed at its output.

6.2.11. Observation and adjustment
of the frequency response of a
wideband amplifier

f

Instruments employed:

1. Swept frequency generatos
2. The amplifier to be measured
3. Oscilloscope BM 370

To the input of the IF amplifier (to the control
grid of the mixer tube) is connected the swept
RF voltage from the swept frequency generator
which is tuned to the centre of the operational
frequency of the IF section. The deviation of the
swept RF voltage is set to =5 MHz, the vertical
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stup rozmitacich napéti z vobleru pfripojime na
horizontdlni zesilovaC oscilografu. Na obrazovce
vidime p¥imo tvar mezifrekventni k¥ivky a miiZe-
me Dbezprostfedng pozorovat vliv ladéni jednotli-
vych obvodu.

PouZijeme-li sluCovaci koncovky od vobleru, je
mozno pomoci znackovace si vytvorit na Kkrivce
znaCky a tak nastavit presné kmitoCet odladovacu
atd.

7. POKYNY PRO UDRZBU

Kromé obcCasného odstraneni
pristroje nepotfebuje pfristroj v beéZiném provozu
udrzbu.

8. POKYNY PRO OPRAVY

Opravy nebo nové nastaveni vSech parametrd pri-
stroje doporucujeme provadeét pouze ve vyrobnim
zavode.
Adresa vyrobce:

TESLA Brno, n. p., 612 45 Brno, Purkynova 99

Adresa servisu meéricich pristroju (pro osobni
styk): , .
TESLA Brno, n. p., 612 45 Brno, Mercova 8a,
tel. C. 558 18.
(Servisni stanice opravuje pristroje TESLA Brno,
RFT, ROHDE-SCHWARZ, ORION a vyrobky PLR.)
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prachu z povrchu

MOMKJIIOYAETCSA K BBIXONY BUILEOYCHUJIUTENSA U BBIXOI
HANIPAKEHUSI pacKauKy TeHepaTopa COeNUHAETCA CO
BXOOOM VYCHJUTEJISA TOPHU30HTAJBHOIO OTKJIOHEHUA
ocuuJyorpada. Ha sxpaHe m3obpakaeTcs Hemocpen-
CTBEHHO uYacToTHasA xapakrepuctuka YIIY u umeer-
CsI BO3MOYKHOCTBH IPAMOTO HaOJMONEHUA 3a BIUAHUEM
HACTPOUKU OTIEJIbHBIX KOHTYPOB.

Ecau ucmosp3oBaTh CMECUTENBHBIM IUIYII TeHepaTopa
Kadalollencsa 4acTOThI, TO ¢ IOMOUIbI0 MapKepa MOXK-
HO CO3[IaTh YaCTOTHBIE METKU Ha KPUBOM U TOUYHO
YCTAHOBUTH 4AaCTOTy KOHTYPOB X T. L.

7. YKA3AHUA I10 YXOIE 3A ITIPUBOPOM

KpoMe nepuoamuueckoro yCTpaHEHUs IBIJINA C IOBEPX-
HocTU npubopa, He Hy)XITAaeTca NIpudop IpU HOP-

~  MaJIbHOU paboTe B 0COOEHHOM YyXOIE.

8. YKABAHUSA 110 PEMOHTY

PeMOHTB MJM HOBYIO YCTAaHOBKY BCeX IIapaMETPOB
npubopa peKOMeHIyeTCA IIPOU3BOAUTH TOJIBKO HA 3a-
BOJE-U3TOTOBUTEJIE. | |

Bojsee mompobubie nHPOpMALUU IIPENOCTABIALT:

KOBO, BHeuide-toproBoe NpennpusAaTHUE,
r. [Ipara, YHCCP

amplifier of the oscilloscope is connected to the
output of the video amplifier, and the output of
the sweep voltages derived from the swept fre-
guency generator are connected to the horizontal
amplifier of the oscilloscope.

On the CR tube screen appears directly the shape
of the IF response curve and the influence of
tuning the individual circuits can be observed di-
rectly. If the combining termination of the swept
frequency generator is employed, then it is possible
with the aid of the marker to produce markers on
the curve and thus to adjust exactly the suppres-
sors, etc.

7. INSTRUCTIONS FOR MAINTENANCE

Except for cleaning the surface of the instrument

from dust, no further maintenance is required.

8. INSTRUCTIONS FOR REPAIRS

It is recommended to entrust more involved re-
pairs or readjustment to the makers. More de-
tailed information is available from

KOVO, Foreign Trade Corporation,
Praha — Czechoslovakia.



9. POKYNY PRO DOPRAVU A SKLADOVANI

Zabalené pristroje se mohou skladovat a prepra-
vovat v rozmezi teploty —25°C az +55°C pfi rela-
tivni vlhkosti 95%. Nezabalené pristroje se mohou
skladovat v prostfedi s teplotou od +10°C do
+35 °C pfi relativni vlhkosti do 80%. V obou pfi-
padech je nutné chranit pristroje proti povetrnost-
nim vlivim skladovanim ve vhodnych prostorach
prostych prachu a vyparu z chemikalii.

Pri déle trvajicich prestavkach v pouZivani pristro-
je vsuneme pristroj do obalu z polyetylénu a uloZi-
me do krabice, ve Kkteré byl pristroj dodan. Pri
pfepraveé pfristroje doporufujeme pouZzivat puvod-
niho baleni. |

Na pfistroj nesmi byt uklddadan Zadny dalSi mate-

rial. Dodavateli ma byt umoZnéno na jeho Zadost
pifesvédcdit se o vhodnosti skladovacich prostori.

10. UDAJE O ZARUCE

Na spravnou funkci svych vyrobki poskytuje n. p.
TESLA Brno zaruku v delce stanovené hospodar-
skym zakonikem ¢&. 109/1964 ve znéni ¢. 37/1971
Sb. (§ 8§ 198, 135].

PodrobnéjSi tdaje o délce zaruéni doby jsou uve-
deny v zdrufnim listé.

9. YKA3AHUA 11O TPAHCIIOPTHUPOBKE
1 XPAHEHHNIO

YnaxkoBaHHble NPUOOPHI MOYKHO XPaHUTh U TpPaHC-
MOPTUPOBATH IIPU TeEMIIEpAType B IIpemejax oOT
—25°C mo +55°C npu OTHOCHUTENBHOUW BJIAXKHOCTU
95%. HeynakoBanuble Tpubopsl — B Cpelie C TEM-
nepatypoir or -+10°C mo 35 °C npu oTHOCHTEJIB-
HoM BaakHOCTU 10 80 % .

Opuako B oboux chayuasx mpubOphl CaenyeT 3allu-
1aTh OT BO2NEUCTBUA HOTONHBIX YCJIOBUU IIyTEM HX
XpaHEeHUsA B IMOOXONAUIUX TOMEIUeHUAX 6e3 MbLIN
M XUMUUECKUX UCIAPECHUMU.

[Ipy MpomoOJKUTENBHOM IIEpEPBIBE B SKCILJIyaTalluU
caenyeT BCYHYThH Ipubop B Tapy U3 NOJUATHUJCHA U
B KOPOOKY, B KOTOPOU OH OBIJ mOCTaBJIeH. [ TpaHC-
IOPTUPOBKU IpHOOpa TAKKE PEKOMEHIYETCA II0JIb30-
BATHCA IEPBOHAYAJBLHOU 3aBOJCKOU TAPOU.

Ha mpubop He paspeiraercs KJaacTh HUKAKOU IAPY-
rorn MarepuaJti. [locTaBIIUKYy mHOJKHA OBITH IIpeno-
CTaBJieHa BO3MOXKHOCTH IO >KEJaHUI yOemuThCcA B
TOM, 4YTO CKJAICKHE IIOMEIIeHUSA YIOBJCTBOPAIOT
TpebOOBaHUAM.

10. YCJIOBUA 'APAHTHUHA

Haw. mp. TECJIA bpro rapanTupyeT IpaBUJIbHYIO
paboTy CBOMX U3NEJIUN B TedeHUEe TapaHTUUHOTO
CpOKa HJIsi 3aKa3uuKoB cTpaH-uwieHOB CIOB u um
paBHBIX, yCTaHOBJEHHOTO obmumu yciaosusamu COB
1958 r. (§§ 28 - 30).

Bosee monpobHele maHHBIE O IPOIOKUTENBHOCTH
rapaHTUMHOTO CpPOKa yKas3aHbl B TapaHTUKWHOM CBU-
IETENbCTRE. '

9. INSTRUCTIONS FOR TRANSPORT AND STORAGE

The packed instruments can be stored at tempe-
ratures within the range —25°C to +55°C at re-
lative humidities up to 93%. For transport it is
recommended to use the original pack.

The unpacked instruments can be stored at tem-
peratures within the range +10°C to +35°C at
relative humidities up to 80%. The stored instru-
ments must be protected from adverse atmospheric
influences by Kkeeping them in a suitable room
free from dust and chemical fumes.

If there are long intervals between the individual
uses, insert the instrument into the polyethylene
bag and place it into the box in which it was
transported.

Other objects must not be placed on stored instru-
ments. | |

The suppliers of TESLA electronic instruments
reserve the right of satisfying themselves about
the suitability of the stores.

10. GUARANTEE

With customers outside Czechoslovakia, the gua-
rantee conditions are agreed upon individually in
every case. (Detlails about the guarantee terms are
given in the Guarantee Certificate.] |
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1i. LIST OF ELECTRICAL COMPONENTS

Resistors:

——

Standard CSSR

No. Type value Max. Tolerance Standard CSSR
load W + %
R1  Film 1 MQ 0.125 20 TR 212 1M/M
R2 Film 110 kQ 0.125 10 TR 212 M11/K
R3 Film 10 kQ 0.125 10 TR 212 10k/K
R4 Film 2 MQ) 0.25 10 TR 214 2M/K
R8 Film 330 kQ 0.125 10 TR 212 M33/K
RY - Film 33.2 kQ 0.125 1 TR 161 33k 2D/II
R10 Film 20 kQ 0.5 5 TR 152 20k/B
R11 Film 2.7 kQ 0.5 10 TR 152 2k7/A
R12 Film 100 Q 0.25 10 TR 151 100/A
R13 Film 22 kKQ 2 10 TR 1564 22k/A
R14 Film 6.8 KQ 2 10 TR 154 6k8/A
R15 Film 22 kKQ 1 10 TR 153 22k/A
R16 Film 270 KQ 0.5 10 TR 152 M27/A
R17 Film 330 Q - 0.25 10 TR 151 330/A
R18 Film 18 k{2 1 10 TR 153 18k/A
R19 Film 100 kQ 0.25 10 TR 151 M1/A
R20 Film 33 kQ 1 10 TR 153 33k/A
R21 Film 1 MQ 0.25 10 TR 151 1M/A
R22 Film 1 kQ 0.25 - 10 TR 151 1k/A
R23 Film 12 kQ 1 10 TR 215 12k/K
R24 Film 120 Q 0.25 10 TR 151 120/A
R25 Potentiometer 1MQ 0.5 — TP 280b 32A 1M/N
R26 Potentiometer 680 kQ 0.3 - TP 110 M68
R27 Potentiometer 1 MQ 0.5 — TP 280b 32A 1M/N
R28 Film 270 kQ 0.25 10 TR 151 M27/A
R29 Film 2.7 MQ 0.25 10 TR 151 2M7/A
R30 Potentiometer 2.5 MQ 0.5 — TP 280b 20A 2M5/N
R31 Film 3.9kQ 0.5 10 TR 144 3k9/A
R32 Film 12 kQ 05 10 TR 144 12k/A
R33 Potentiometer 220 kKQ 0.2 — TP 110 M22
R34 Film " 330 kQ 0.5 10 TR 144 M33/A
R35 Potentiometer 250 kQ 0.5 — TP 280b 32A M25/N
R36 Potentiometer 150 kQ 0.2 — TP 110 150k |
R37 . Potentiometer 100 kQ 0.5 — TP 281b 32A M1/N
R38 Film 680 Q 2 5 TR 154 680/B
R39 Film 820 Q — — - WK 669 44 820
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No. Type Value Max. Tolerance
load W -+ O

R40 Potentiometer 100 kQ 0.5 — TP 280b 20A M1/N
R41 Film 3.3 MQ 0.5 10 TR 152 3M3/A
R42 Film 220 Q 0.25 10 TR 151 220/A
R43 Film 270 Q 0.25 10 TR 151 270/A
R45 Film 3.3 kKQ 0.125 10 TR 212 3k3/K
R46 Film 1 MQ 0.25 2 TR 106 1M/C
R47 Film 1kQ 0.125 10 TR 212 1k/K

R48 Film 47 kQ 0.25 5 TR 106 47k/B
R49 Film 10 Q 0.25 5 TR 106 10/B

R50 Film 680 kQ 1 10 TR 146 M68/A
R53 Film 1.2 kQ 0.125 10 TR 112a 1k2/A
R54 Film 18 kQ 0.25 10 TR 151 18k/A
R55 - R58 Film 0.1 MQ 0.25 — TR 151 M1

R59 Film 18 Q 0.125 10 TR 212 18R/K
Capacitors:

No. Type value Max. DG Tolerance Standard CSSR

voltage V =+ %

C1 Paper 0.15 uF 630 — TC 184 M15
C2 Mica 33 pF 500 — TC 210 33

C3 Mica 390 pF 500 10 TC 210 390/A
C4 Trimmer 0.4 - 6 pF - 400 — 1AK 701 22
C5 Trimmer 0.4 - 6 pF 400 — 1AK 701 22
C6 Trimmer 0.4 -6 pF 400 — 1AK 701 22
C7 Trimmer 0.4 - 6 pF 400 - 1AK 701 22
C8 Mica 270 pF 500 10 TC 211 270/A
C9 Mica 120 pF 500 — TC 210 120
C10 Mica 47 pF 500 10 TC 210 47/A
Cl1 Mica 270 pF 500 10 TC 210 270/A
Cl2 Mica 2 200 pF 500 e TC 213 2k2
C13 Paper 10 000 pF 400 10 TC 193 10k/A
Cl4 Mica 120 pF 500 10 TC 210 120/A
C15 Mica 750 pF 500 5 TR 154 680/B
C16 Mica 6 800 pF 500 — TC 213 6k8




No. Type Value Max. DC Tolerance Standard CSSR
voliage V + %
C17 Paper 15 000 pF 400 10 TC 193 15k/A
C18, C23 Electrolytic 50 uF/50 uF  250/250 — .TC 517b 50/50M
C19 Paper 0.22 uF 400 - TC 183 M22
C20 P. E.T. 0.1 uF 400 — TC 276 M1
C21 Paper 0.22 uF 400 — TC 183 M22
C22 Mica 100 pF 500 — TC 210 100
C24 Paper 47 000 pF 400 — TC 193 47k
C25 Mica 270 pF 500 10 TC 210 270/A
C25 P. E. T. 68 000 pF 40C — TC 276 68k
C27 P. E. T. 68 000 pF 400 — TC 276 68k
C28 P. E. T. 68 000 pF 400 — TC 276 68k
C29 Paper 0.15 uF 630 — TC 184 M15
C30 Paper 68 000 pF 400 — TC 193 68k
C31 Paper 22 000 pF 400 — TC 193 22k
C32 Mica 10 000 pF 500 — TC 213 10k
C33 Mica 3 300 pF 500 — TC 213 3k3
C34 Mica 1 000 pF 500 — TC 213 1k
C35 Mica 330 pF 500 — TC 210 330
C36 Mica 120 pF 500 10 TC 210 120/A
C37 Mica 33 pF 500 10 TC 210 33/A
C38 P.E. T 68 000 pF 400 — TC 276 68k
C39, C40 Electrolytic 50/50 uF 450/450 - TC 521a 50/50M
C41 Electrolytic 20 uF 45( — TC 521a 20M
C42 Paper 47 000 pF 400 - TC 193 47k
C43 Ceramic 2.2 pF 35( — TK 650 2j2
C44 Trimmer 0.4 -6 pF 400 - 1AK 701 22
C45 Mica 1 200 pF 50C 10 TC 213 1k2/A
C4b Trimmer 0.4 -6 pk 400 — 1AK 701 22
C47 - Mica 3 900 pF - 500 10 TC 213 3k9/A
C48 Block 2 ub 160 — TC 453a 2M
C49 P. E. T. 4 700 pF 400 — TC 276 4Kk7
C50 Mica 100 pF 500 — TC 210 100
C51 Ceramic 1 pF 350 1 TK 656 1/D

Transformers and coils:

Component Designation Drawing No. Winding No. of tap No. of wire @
turns 1n mm
Mains transformer 1AN 661 89
coil 1AK 622 91 L1A 1—2 812 0.265
L1B 3—4 812 0.265
L1C 4 —5 74 0.375
L2 6—7 53 0.850
L3A 8—9 2345 0.100
L3B 9—10 2345 0.100
L3C 10—11 550 0.100
L4 12—13 52 J.600
Choke coil L5 1AN 652 28 132 0.300
Choke coil L6 1AN 652 27

148 0.150

Components marked 1AN...

Other electrical components:

are specially selected for use in the scilloscope.

Component Type - Value Drawing No.
Tube E1, E3 EF80
Tube E2 EF183
Tube E4 7QR20S
Tube EbS GAZ201
Diode ES6 - E9 KY130/900

Selenium rectifier V1

Fuse cartridge P1
Fuse cartridge P1

F 160 mA for 220 V
F 315 mA for 120 V

1AN 744 19

CSN 354733.2
CSN 354733.2
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