INSTRUKCNI KNIZKA

MHCTPYKIIUA
110 SKCIINIYATAIIIMU

INSTRUCTION MANUAL

MULTIMETR
MYJIbTUMETP
MULTIMETER

BM 518




—— Wo— S— —— =
So— D— Som— —
— S—— — —
— > — —— —
——
W— " P— - S——
— — — PEEE—
——
—
— — — — — pro—
— — —— a—— S— — ——
S— —— S— Va— —— f—
— - — - — - — - ——
— — — — — » — — » W—
— — — S— — —— W — — — —
— — — — — — — E— — ——
— A— — — Y m— —— — A —”——-——-—
— — — N ——— — —
B— - -— — -
Sm— ——— - W— - - —— - -—
Sa— - - - - — - - — -

K. p. TESLA Brno vyrabi elektronické mé¥ict pri-
stroje, urené pro laboratorni, dilenské a servisni
ucely.

— méfife napéti a proudi

— méfite hodnot elektrickych obvodi
— méFi¢e Easu a kmito&tu a &itade
— generéatory

osciloskopy
— méfice parametrdl polovodi&a

normély a kalibra&ni za¥izeni
— Jjine elektronické m&fFici p¥istroje

— spektrometry NMR
— elektronové mikroskopy

K. n. TECJIA BpHO BBIIYCKA€T 3MEKTPOHHLIE M3Me-
pUTENbHbIE MPUOOPH B UCTIOMHEHMM HJis naboparto-
D1, NPOU3BOJCTBEHHBIX LIEXOB M YYACTKOB TEXHM-
YECKOro 00CIyKMBAHMUS,

9JIEKTPOHHBIE M3MEPUTEIN HaNIDSDKEHNUA M TOKa

SJICKTPOHHBIE M3MEPUTENM NAPAMETPOB 3JEKTPH-
YECKUX Iienen

SJIEKTPOHHbIE M3MEDUTENM BPEMEHM, YACTOTH M
CUETUNKH

— TEHEpPaTOpPhI

ociyuiorpads

SNIEKTPOHHBIE M3MEPUTENHN NMAPAMETPOB HONYHPO-
BOJHMKOB

— CTaHJapThl ¥ YCTPOMCTBA AN KalInGPOBKM
OCTAJIbHBIC 3JIEKTPOHHEIE M3MEPUTENbHEIE TIPUGO-
DBl

cnexkrpomerpus IMP

3JIEKTPOHHBIE MMUKDPOCKOIIBI

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 couns
ters

— Generators

— Oscilloscopes

— Parameter and semiconductor meters

— Standards and calibrating devices
— Sundry electronic instruments
— NMR Spectrometers

Electron microscopes



BM 518

Multimetr |

Multimetr je uréen k méfeni stejnosm&rného napé-
ti £30 4V aZ 3300 V a do +30 kV s pfisludnymi
vn sondami, stfidavého napéti 3 mV—300 V obec-
ného priibéhu, st¥idavého napéti s vf sondou a prii-
chozim adaptérem 500 #V—3 V do 2000 MHz, stej-
nosmé&rného proudu 0,3 nA—100 mA a odport 1 Q
aZ 100 MQ.

Pf‘istro_j BM 518 je nastaven s vf sondou 1AK 058 671
vyrobni €&islo:

IIpubop orperymmposanH BmecTe ¢ 30HAoM BY 1AK
058 671 3aBOJCKO} HOMED:

This instrument BM 518 was adjusted in connection
with a HF probe 1AK 058 671 production number:

MynbTuMerp

MyJnsTUMETD NpEJHA3HAYEH IS M3MEPEHMs HAINps-
JKEHMS MOCTOSHHOIO TOKa oT 130 MKB mo =+ 300 B
U Jo 330 kB ¢ 1o0OTBETCTByIOMMYM 30HAamyu BH,
HaIpPsKEHUs IIEPEMEHHOrO TOKA B Ipejenax ot 3 MB
Jio 300 B obuieit (popmbl, IEPEMEHHOTO HAIPIKEHUS
¢ 3oH70M BY u mpoxonmHeIM agantepoM 500 MKB -
-3 B yio uacroTsl 2000 MI'll, TOCTOSSHHOTO TOKA B IIpeE-
genax ot 0,3 HA 70 100 MA ¥ CONIDOTUBIIEHUI! B IIpe-
genax ot 1 Oma go 100 MOm. .

Vyrobni ¢&islo:
3aBOACKON HOMED:
Production No.:

Multimeter

This multimeter is intended for the measurement
of the following: DC voltage from =30 uV to +300 V,
directly; DC voltages up to +30 kV by using HV
probes; ‘AC voltages from 3 mV to 300 V of any
waveform; AC voltages from 500 xV to 3 V of fre-
quencies up to 2000 MHz by using the RF probe and
a feed-through adapter; DC currents within the
range 0.3 nA tp 100 mA; Resistances within the
range 1 Q to 100 MQ.

Vyrobce:
3aBOA-U3rOTOBUTEND :
Makers:

TESLA Brno, k. p., 612 45 Brno, Purkyiiova 99, CSSR
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Owing to the rapid development of electronics in

‘the world, the circuits of our instruments are al-

tered 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 inclu-
de a description of such alterations in the appro-
priate printed manual.

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




1. ROZSAH POUZITI

Multimetr BM 518 je vicedlelovy pFistroj. SlouZi
k méfeni zdkladnich stejnosmérnych a st¥idavych
parametr obvodd a souCasti. UmoZiiuje splnit opti-
mélni podminky pfi méfeni. P¥i méFeni ss napéti
je to vysoky vstupni odpor, maly tbytek nap#ti pii
meéfeni ss prouddi a méfeni odporfi ve velkém roz-
mezi. Pro mé&Feni stfidavych parametrii je to ze-
jména méfeni efektivni hodnoty nap&ti v rozmezi
kmitoCtu 50 Hz—1 MHz, a to i nesinusovych pri-
b&hd, déle méFeni vf nap&ti pomoci sondy a pri-
choziho adaptéru s malou vstupni kapacitou (men-
81 neZ 1,5 pF) a velkym vstupnim odporem (v&tsi
neZ 70 kQ), kterd zaruuje min. zati¥eni méreného
obvodu. V obou piipadech stFidavych mé&Feni je
stupnice méficitho piistroje linedrni. Multimetr ma
vystup pro registraéni pFistroj, coZ umoZiiuje ply-
nuly zdpis vSech mérenych veli&in. '

2. SESTAVA UPLNE DODAVKY

2.1. Se zakladnim pFistrojem BM 518 se dodava
toto pFisluSenstvi

Sitova Siilra

Doutnavka 1AN 10913
Vidlice 1AF 895 66
Vi sonda 1AK 05871
Stinény kabel s BNC konektorem 1AK 642 18
Péska 1AA 82279
Svorka dvojitd P1A 0207 1AK 48415
Svorka méfici P1A 0407 1AF 850 89
Pojistka T 100 mA

1.  HASHAYEHWUE IIPMBOPA

Myastumerp BM 518 — 3TO yHMBEpCANBHBIN npu-
Gop. OH mpegHasHaueH [yis M3MEPEHMsST OCHOBHBIX
NapaMEeTPOB HENEN M 3JIEMEHTOB HA NEPEMEHHOM MU
TOCTOSIHHOM TOK€. OH IO3BOJIIET OOGECIEUNTh ONTH-
MaJIbHBIC YCJIOBMsA M3MepeHus. Ilpu maMepenmm Ha-
NIPSKEHYST MTOCTOSHHOTO TOKa HpuGop 061afaeT BbI-
COKMM BXOJHBIM CONPOTMBJIEHUEM, NPU U3MEDPEHUU
TIOCTOSIHHBIX TOKOB NpPuOOp oGecleunBaeT mMajoe ma-
AEHME- HAIIPSDKEHMUS, KPOME TOTO, OH II03BOJISET M3-
MEpPATHh CONPOTUBJIEHUS B GOJBIIOM IMANA30HE 3HA-
4yeHnit. TIpu M3MepeHuM NapamMeTpoB HEPEMEHHOTrO
TOKa PEYh UAET, IJaBHbBIM 06pa3oM, 06 M3MepeHuM
3¢ pEeKTUBHOI BETMUMHBI B AMANa30HEe 4acToT 50 I'ui-
-1 MrI'n u npn HeCHMHYCOMAANbHOI opMe, fanee 06
U3MEpEeHUn Hanpsokenns BY ¢ momougpio 30Hma u
NPOXOAHOTO ajanTepa € MaJioil BXOJHOM EMKOCThIO
(menee 1,5 n®) u GONBIIMM BXOIHBIM COIPOTUBIIE-

"Huem (6onee 70 kKOm), KOTODBINI 0GECIeYMBaAET MU-

HUMaJIbHY!0O Harpy3kKy WU3MEpsSEMON BEIMUMHEL. B
oboux chaydasx M3MEPEHMs EPEMEHHBIX BEJINUMH
LIKajia U3MEPUTENBHOTO NpubOpa SBIAETCI JIMHEN-
HOI. MyJBTMMETP MMEET BBIXOJ I HOAKIIOYUEHMS
CaMoONNCIa, YTO II03BOJSAET HEIPEPHIBHO 3aIMCHIBATDH
BCE M3MEPEHHbIE 3HAYCHMS.

2. KOMILJTEKTHOCTB ITOCTABKU

2.1. Bmecre ¢ npuGopom BM 518 mnocraBastOTCs
Claeayonye NPUHANIEIKHOCTH

4

CereBoit WHYpP

Jlamna TiElOIIEro paspsia
Bunka 1AF 895 66
3oy BY 1AK 058 71
DKpaHUPOBAHHbI Kabenp ¢ pUIKO

BNC 1AK 642 18
Jlenta 1AA 82279
3aXXuM JABOMHONI P1A 0207 1AK 484 15
3aXXUM U3MEPUTELHBII P1A 0407 1AF 850 89
IIpegoxpauuTtens T 100 MA

1AN 109 13

1. SCOPE OF APPLICATION OF THE INSTRUMENT

The BM 518 multimeter is a versatile multi-purpose
instrument, intended for use in the measurement
of the basic DC and AC parameters of circuits and
of their components. This instrument makers it pos-
sible to ensure optimum conditions for measure-
ments, i. e. high input resistance when DC voltages
are measured and low voltage drop when DC cur-
rents are measured; also it has a wide range for
the measurement of resistances. As far as AC pa-
rameters are concerned, the multimeter enables
the measurement of RMS values within the fre-
quency range of 50 Hz to 1 MHz of sinusoidal as
well as non-sinusoidal voltages, and also of RF
voltages with the aid of a probe and a feed-through
adapter of low input capacitance (less than 1.5 pF)
and high input impedance (higher than 70 k9|
which ensure minimum loading of the measured
circuit. The scale of the meter is linear for both
types of AC measurements. The multimeter has
an output for a graphic instrument for the con-
tinuous recording of all the measured variables.

2. CONTENTS OF A COMPLETE CONSIGNMENT

2.1. The following standard accessories are sup-
plied with each BM 518 multimeter

Mains cord

Glow-lamp 1AN 10913
Plug 1AF 895 66
RF probe 1AK 058 71
Screened cable with BNC connector 1AK 64218
Earthing link 1AA 82279
Double terminal P1A 0207 1AK 48415
Measuring terminal P1A 0407 1AF 850 89
Fuse T 100 mA



Pojistka T 200 mA
Instrukéni kniZzka
Balici list.

Z&aruéni list

2.2. PrisluSenstvi na zvlaStni objednévku

Prlichozi adaptér BP 5182

Priichozi adaptér slouZi k méfeni vf napéti, a to
ve spojeni s hrotovou sondou pfistroje BM 518.

Prichozi adaptér je moZno zapojit jak dovnitf tra- -

sy, tak i na konec trasy koaxidlniho vedeni pfi
zakonceni koaxidlniho vedeni vhodnou koaxidlni
z4t8Z1 o charakteristické impedanci 75 Q.

Odporovy predfadnik 1 kV BP 5184.
Predfadnik je urfen jako dopliikové piisluSenstvi

pro rozSifeni stejnosmérnych rozsahi multimetru
BM 518 aZ do 1 kV. Lze jej vSak pouZit i pro jiné
stejnosmérné voltmetry se vstupnim odporem 100 kQ
+1 %. K propojeni pfedfadniku s multimetrem se

pouZiva kéablik s bandnky.

Vysokonapétovad sonda BP 5185

Sonda je urCena jako dopliikové prisluSenstvi pro
roz§ifeni stejnosmérnych rozsahtt multimetru BM
518 aZ 'do 10 kV. Lze ji v8ak pouZit i pro jiné stej-
nosmérné voltmetry se vstupnim odporem 100 MQ
a napétovym rozsahem 1 V. Velky vstupni odpor
asi 2 GQ zarufuje minimdlni zatiZeni mé¥eného
obvodu. Sondu lze pouZit pro rozsah napé&ti 1 kV
aZ 10 kV. Sonda najde uplatn&ni ve viech odvé&tvich
elektroniky, kde poZadujeme mé&Feni vn napéti na
slaboproudych zafizenich, zejména v televiznich
opravnéch.

IIpemoxpanutens T 200 MA
UHCTpYKIMS
Y1aKOBOUHBINA JIUCT

TapaHTHtHOE CBUETENLCTBO

2.2, TIpuHapIeKHOCTH, KOTOpPble 3aKa3bIBAlOTCHA
crnenuaabHo

TIpoxopguoiu axgantep BP 5182

TIpoxXofiHO ajanTep CAYXXUT IJI1 U3MEPEHUsS Ha-
npsokeaut BY  KoakcuaspHBIX JIMHUM, a MMEHHO
B KOMILIEKTe co mynom mpubopa BM 518. Ilpoxo-
HOM afanTep MO’KHO BKJIOYUTh KaK BHYTPM, TaK M
Ha KOHIIE TPACChl KOAKCUAJIBHOM JIMHUM IIpU HArpys-
K€ KOaKCMaJbHOWM JMHUM MOAXOJAINEeN Harpy3komn
C BOJIHOBBIM COIIpOTUBIEHNEM 75 OM.

Omunueckoe racsiiee conpotrusieHue 1 kB BP 5184..

Tacsamiee cCONpoTMBIIEHME MPEAHA3HAUYEHO B KAUECTBE
JOMOJIHEHUS JJIsi PACIIMPEHUS IIPEJEIIOB U3MEPEHUS
TMIOCTOSTHHOTO HAaNpsDKEHUs 1npubopa MyJIbTUMETD
BM 518 BmiIoTs J0 HamnpsokeHus 1 KB. OpjgHako
COIIPOTUBJIEKME MOJXKET OBITh MCIOJIH30BAHO U B KOM-
IUIEKTE C JAPYTMMU BOJIBTMETPAMM NOCTOSHHOTO TO-
Ka, o6JyajaromyMy  BXOJHBIM  COIPOTUBIEHUEM
100 KOm +1 %. [Ing coenuHEHMs TracALlEro COIPO-
TUBJIEHUS C MYJbTUMETPOM MCHOJb3yeTCS Kabeis
¢ 6aHAHOBBIMY IITENCEISIMHA.

3oug BH BP 5185

30HA IpexHa3sHA4YEH B KayeCTBE JOMOJHEHMUS JJIs
paclIMpeHnss NPELEJIOB M3MEPEHUS MOCTOSHHBIX Ha-
NpsKeHun myiastuMerpa BM 518 Brniots jo 10 xB.
30HA MOJKHO MCHOJIB30BaTh M [ APYTUX BOJIBT-
METPOB MOCTOSHHOTO TOKA, BXOAHBIE CONPOTUBIIEHUS
KOTOPHIX COCTaBIsOT 100 MOM M mpejen HalpsoKe-
Hua 1 B. Bonsllloe BXOJHOE CONPOTMBIIEHME TPUGI.
2 T'Om obecneuMBaeT MUHMMAJIBHYIO HarpyskKy us-
MEpSEMOV CXE€MBl. 30HA MOXXHO MCIOJb30BaTh JJIs
npepena HanpsokeHuss 1 kKB-10 kB. 3onp Haxomur
NMpMMEHEHNE BO BCEX OOJACTAX 3JNEKTPOHMKM, TAE
TpebyeTcs M3MepATh HampsokeHue BH B cimaborou-
HOJ amlmapaTtype, 0COOEHHO, B TEJIEBU3MOHHBIX MacC-
TEPCKUX.

Fuse T 200 mA
Instruction Manual

Packing Note

Guarantee Certificate

2.2. The following optional accessories are
available on special order

Through adapter BP 5182

The through adapter serves for the determination
of HF voltages in conjunction with the point con-
tact probe of the BM 518 instrument. The through
adapter can be connected either inside the route
or at the end of the coaxial line route, with the
coaxial line terminated by a suitable coaxial load
with a characteristic impedance of 75 Q.

Series resistor 1 kV BP 5184

The series resistor represents a supplementary ac-
cessory for extending the DC ranges of the BM 518
multimeter up to 1 kV. It can be used also for
other DC voltmeters with input resistance 100 kQ
+1 %. For interconnecting the series resistor with
the multimeter serves a cable with banana plugs.

High-voltage probe BP 5185

The probe represents a suplementary accessory
for extending the DC ranges of the BM 518 multi-
meter up to 10 kV. It can be used also for other
DC voltmeters with input resistance 100 mQ and
voltage range 1 V. )

The large input resistance of approx. 2 GQ gua-
rantees a minimum loading of the metered circuit.
The probe is suitable for the voltage range from
1 kV to 10 kV. It will find application especially
in TV repair shops in the metering of HV sources,
but also in other fields of electronics where it is
necessary to measure high voltages on light-cur-
rent equipment. '




Vysokonapé&tovd sonda BP 5186

Sonda je urena jako dopliikové pfisluSenstvi pro
roz§ifeni stejnosmérnych rozsaht multimetru BM
518 aZ do 30 kV. Lze ji vSak pouZit i pro jiné stej-
nosmérné voltmetry se vstupnim odporem 100 MQ
a napétovym rozsahem 3 V. Velky vstupni odpor
asi 10 GQ zarufuje minimdlni zatiZeni méFfeného
obvodu. Sondu lze pouZit pro rozsah napéti 10 kV
aZ 30 kV. Sonda najde uplatn&ni ve vSech odvét-
vich elektroniky, kde poZadujeme méfeni vn napé&ti
na slaboproudych zafizenich, zejména v televiz-
nich opravnéach.

2.3. Néhradni dily

P1A 228 1AF 244 25
P1A 228 1AF 24410
P1A 228 1AF 24392

Knoflik Sipka
Knoflik kulaty
Knoflik kulaty

-~

Sitovy transforméator 1AN 663 76
Opera¢ni zesilovaé 1AP 88008
Vidlice pro vf sondu 1AK 181 93
BNC konektor P1A 0543 1AK 181 46
Méfidlo 1AP 777 65
Svorka P1A 0207 1AK 48421

3. TECHNICKE UDAJE

3.1. Stejnosmérny voltmetr

Rozsah: 300 xV—300 V pro plnou vychylku mé¥idla
ve 13-ti rozsazich s pfekrytim 1:3

Chyba mé&feni (mimo posuvu a Sumu celého
pristroje): +5 % z plné vychylky na rozsazich
300 4V a 1 mV; +2,5% z plné vychylky na
rozsazich 3 mvV—300 V

3oux BH BP 5186

30HA 1npejHAa3HAYEH B KauyecTBE JMAOIOJHEHUS g
paclIMpeHus NPEReIoB U3MEPEHUS NOCTOSHHOTO Ha-
npsoKeHus myabtTumerpa BM 518 Bmiots Ao 30 KB.
OpHako, 30HJ MOJKET OBITh UCHOJB30BAH U JJIA JDY-
r'MX BOJIBTMETPOB IOCTOSHHOrO TOKa, o6yajgaromux

' BXOJHBIM coIlpoTMBieHUMeM 100 MOM ¢ mpejnenom

u3MepeHus HanpskeHus 3 B. Bosblloe BXOAHOE CoO-
npotusiesue npubia. 10 'Om obecneunBaeT MUHU-
MaJIbHyl0 Harpy3kKy M3MEps€MOM CX€MBl. 30HJ MOX-
HO MCIIOJIb30BATh JJIa npejenoB Hanpsi>keHus 10 xB -
- 30 KB. 30HJ HaxOaUT NPUMEHEHME BO BCcex obiac-
TAX 3JEKTPOHUKM, TJe TPeOyeTcd M3MEPATh HaNps-
>)Keune BH B cnaboTouHOV anmnapartype, oCoGEeHHO,
B TEJIEBU3MOHHBIX MACTEDPCKUX.

2.3. 3anacHble 4acTH

P1A 228 1AF 24425
P1A 228 1AF 244 10
P1A 228 1AF 24392

Pyuka-cTrpenka
Pyuka Kpyrias
Pyuka xpyrnas

CereBoit TpaHcopMaTOp 1AN 663 76
OnepauynoHHbI  yCUINTEND 1AP 880 08
Bunka pis 3ouga BU 1AK 181 93
Paszsem BNC ) P1A 0543 1AK 181 46
V3mepuTenpHbl Npubop 1AP 777 65
3axum P1A 0207 1AK 484 21

3. TEXHUYECKME JAHHBIE

3.1. BoabTMeTp MOCTOAHHOIO TOKA

IIpenpen: 300 MKB - 300 B myis MOJMHOTO OTKJIOHEHMUS
CTPEJIKU npnﬁopa, 13 nmoaaAMana3oHOB C IIEPEKPHI-
™mem 1 : 3

TTorpeliHocTy n3MepeHns (3a UCKIOUEHnEM Apenda
u wmyma Bcero mnpu6opa): +5 % or moaHoro
OTKJIOHEHMs B mnpepenax 300 MKB u 1 mB;
+2,5% oT moJHOrO OTKIOHEHMs B IpejAeiax
3 mB-300 B

High-voltage probe BP 5186

The probe is designed as a supplementary acces-
sory for extending the DC ranges of the BM 518
multimeter up to 30 kV. It can be used also for
other DC voltmeter twith input resistance 100 MQ
and voltage range 3 V. The large input resistance
of approx. 10 GQ guarantees a minimum loading
of the metered circuit.

The probe is suitable for the voltage range from
10 kV to 30 kV. It will find application especially
in TV repair shops for metering high-voltage sour-
ces, but also in other fields of electronics, where
it is necessary to measure high voltages on light-
current equipment.

2.3. Spare parts

Knob, arrow-shaped
Knob, round
Knob, round

P1A 228 1AF 24410
P1A 228 1AF 24392

Mains transformer 1AN 66376
Operational amplifi~r 1AP 880 08
Plug for RF probe 1AK 181 93
BNC connector P1A 0543 1AK 181 46
Meter \ 1AP 777 65

Terminal P1A 0207 1AK 48421

3. TECHNICAL DATA

3.1. DC voltmeter

Range: 300 xV to 300 V full-scale deflection, in 13
partial ranges with 1 : 3 overlap

Measuring error (of the whole instrument, except
for drift and noise): +5 % of the f.s.d. within
the 300 «V and 1 mV ranges; +2.5 % of the

 f.s.d. within the 3 mV to 300 V ranges

P1A 228 1AF 24425



Nastaveni nuly nap8ti: asi +500 4V
Sum na vstupu: pro Ryt = 0:Ug< 6 pVy ;
pro Ry = 500 k: Uy < 12 uVg
Vstupni odpor: 100 kQ pro vSechny rozsahy, je
moZno jej odpojit tlaéitkem
Po odpojeni:
100 MQ na rozsahu 300 wV — 30 mV,
500 MQ na rozsahu 100 mV — 10 V
101 MQ na rozsahu 30 V — 300 V
Potlaceni sitového kmito&tu: se zapojenym vstup-
nim filtrem je celkové potlafeni vétSi neZ 50 dB
na rozsahu 300 gV
Doba ustéaleni vychylky (10 %—90 %); vstupni filtr
odpojen: 4 s na rozsahu 300 uV—3 mV (odpor
zdroje 500 kQ);3 s na ostatnich rozsazich

Posuv nuly napé&ti: £20 xV za hodinu pfi stélé
okolni teplot&; R, =0

PretiZitelnost: pro rozsahy 300 «V—10 V je 50 V;
pro rozsahy 30 V—300 V je 400 V

Maximélni odpor mé&feného zdroje: v rozsahu
300 uV—3 mV je 500 k; 10 mV—300 mV je
1IMQ; 1 V—10 V je 10 MQ

3.2. Stejnosmérny ampérmetr

Rozsah: 3 nA—100 mA pro plnou vychylku méf¥idla
v 16-ti rozsazich s pfekrytim 1:3

Ubytek napé&ti: pro rozsahy 3 nA—10 xA je 1 mV;
pro rozsahy 30 uA—1 mA je 10 mV; pro rozsahy
3 mA—100 mA je 100 mV

Chyba mé&feni: je ddna chybou méfFeni napéti +1 %

PretiZitelnost: desetindsobnéd z daného proudového
rozsahu kratkodobé

Doba ustéleni vychylky (10 %—90 %) je d4na na-
.pétovym rozsahem

YcraHOBKA HyJNS HanpsoKeHus: mpubia. 500 MKB

OIym Ha Bxofe: ansd Rpy = 0: Uy < 6 MKBpasmax
Jis Rpy = 500 KOM: Uy < 12 MKB pagmax

BxopHoe compotmBieHue: 100 KOM g BCex MOJ-
JAMala30HOB, MOXXHO OTKJIIOYUTh KHOIIKOM
ITocne OTKIOYEHHUS
100 MOwm Ha upegenax 300 MKB-30 mB
500 MOm Ha mpepgenax 100 mB-10 B
101 MOwm Ha npejgenax 30 B-300 B
IMoxaBneHue HABOAOK OT CETU: TIPU BKJIIOUEHHOM
BXOJHOM (buibpTpe 00Iuee mojaBiieHne Gojee
50 nb Ha npenpene 300 MkB

'Bpema ycraHoBIeHus crpenku: (10 % - 90 %)

BXOZHOM (PUJIBTP OTKIIOUEH; 4 CEK Ha Mpejesax
300 MKB-3 MB (CONpOTMBJIEHME MCTOUHMKA
500 xOM); 3 cex Ha OCTaJbHBIX IPENEIAX
HOpeind Hyns HanpsyKeHus: 20 MKB B uac npu
[IOCTOSIHHOM OKpy’Katoliey TeMmneparype Rgy, = 0
Hamnps>kenue neperpyskm: Ajis npeneiaoB 300 MKB -
-10 B cocraBnser 50 B;
ansa npenenos 30 B-300 B cocrasaser 400 B
MaxkcuMallbHOE CONIPOTMBIIECHUE U3MEPSIEMOTO
MCTOUHMKA: Ipefensl: 300 MKB - 3 mB, 500 kOm;
10 MB-300 MB, 1 MOm; 1 B-10 B, 10 MOm

3.2. AMnepMeTp MOCTOAHHOIO TOKA

ITpemensi: 3 HA - 100 MA I TIOJHOTO OTKJIOHEHUS
CTpenKu npubopa; 16 MOJAMANA30HOB C MEPEKPHI-
T™MEM 1 :3

ITageHue HANPSAKEHUA: AJA NpefesoB 3 HA - 10 MKA
1 MB; pus npegenoB 30 MKA -1 MA 10 mB;
AJig TpefenoB 3 MA - 100 MA 100 mB

[TorpemHoCTs M3MEPEHUS: OIPEAEHIETCS TOTpeI-
HOCTBIO U3MEpEHMs HanpskeHus +1 %

Koadbdbunmenr neperpysku: 10 oT 3aJaHHOTO IIpEJE-
Jla M3MEPEHUS TOKA — KPAaTKOBPEMEHHO

BpeMsi yCTaHOBIEHUSA OTKJIOHEHUS CTPENKH :

(10 % - 90 %) ompepenseTcs NpefeIoM HU3MEHeE-
HEHMs HaNPSKEHUs

Voltage zero adjustment: Approx. +500 uV
Noise voltage on the input: < 6 uVpp at 0 input
resistance; < 12 4V pp at 500 kQ input resistance
Input resistance: 100 kQ! in all the ranges, with
disconnecting push-button
After disconnection:
100 MQ within the 300 xV to 30 mV ranges;
500 MQi within the 100 mV to 10 V ranges;
101 MQ within the 30 V to 300 V ranges
®Common mode suppression: With input filter con-
nected, the overall suppression is more than
50 dB in the 300 4V range
Deflection settling time (10 % to 90 %) with input
filter disconnected: 4 sec within the 300 uV to
3 mV ranges (supply resistance 500 kQ); 3 sec
within all the other ranges
Voltage zero drift: +-20 xV/hr. at constant ambient
temperature; zero input resistance
Overload capacity: 50 V of the 300 «V to 10 V
ranges; 400 V of the 30 V to 300 V ranges

Max. resistance of the measured supply: 500 kQ
within the 300 uV to 3 mV ranges; 1 MQ within
the 10 mV to 300 mV ranges; 10 MQ within the
1V to 10 V ranges

3.2. DC milliammeter

Range: 3 nA to 100 mA full-scale deflection, in 16
partial ranges with 1 : 3 overlap

Voltage drop: 1 mV within the 3 nA to 10 wA
ranges; 10 mV within the 30 @A to 1 mA ranges;
100 mV within the 3 mA to 100 mA ranges

Measuring error: Given by the voltage measuring
error +1 %

Overload capacity: Transitorily 10 times the
selected current range

Deflection settling time (10 % to 90 %): Given by
the voltage range



Nastaveni nuly proudu: asi 0,2 nA

3.3. Ohmmetr

Rozsah: 10 @, 100 @, 1 kQ, 10 kQ, 100 kQ,
1 MQ, 10 MQj, ve stfedu stupnice

Chyba mé&Feni: +5 %

Maxim4lni mé¥Fici napéti: 100 mV

Priibéh stupnice: 0 vlevo, plnd vychylka — neko-
ne€né, vpravo

3.4. Ostatni parametry pro stejnosmérnid méFeni

Polarita: pfepina¢ polarity umoZiiuje mé¥it kladné
i zédporné napéti s nulou méficiho p¥istroje
vlevo

Vystup pro registraéni pfistroj: +100 mV, vnitfni
odpor 1 k&, hodnotu vystupniho napéti je moZ-
né nastavit v rozmezi +20 %. Vystupni svorky
pro registraéni p¥istroj se nesmé&ji spojit s obvo-
doevou zemi nebo kostrou. Nutno pouZit zapiso-
va¢ s plovouci zemi. Vystup pro zapisova& mé
obracenou polaritu v¢i vstupnimu napéti

Izolace: obvodovd zem& je izolovdna od Kkostry
R;, > 10° Q; C asi 100 000 pF

Obvodova zem& mtZe mit vidi. kostfe potenciél
+100 V. Na této drovni je také vystup pro zapiso-
val a svorky pro pfipojeni baterii.

3.5. Stiidavy nizkofrekven&ni voltmetr

Rozsah: 30 mV—300 V pro plnou vychylku ‘mé&ridla
v 9-ti rozsazich pfepinanych po 10 dB

Prib&h stupnice: lineédrni, déleni 0—10 dilka,
0—3,16 dilkil
Kmito€tovy rozsah: 50 Hz--1 MHz

YcraHoBKa HyJs TOKa: npubia. +0,2 HA

3.3. Ommetp

Ipenensi: 10 Om, 100 Om, 1 KOM, 10 KOm,
100 xOm, 1 MOM, 10 MOM B I€HTpE LIKAJbI

IMorpemHocts usmepenus: +5 %

Maxkc. usmMepuTenbHOE HanpskeHne: 100 mB

dopma mKanel: 0 HAJEBO, TMOJHOE OTKIOHEHUE —
06ECKOHEUHOCTh, HAIIPABO

3.4. OcranpHbIe NapaMeTPHI P U3MepeHMH
BEJIIYVMHEI IIOCTOAHHOTO TOKA

TonapHoCTs: MEpeKIoyaTeNp MOIIPHOCTY MO3BOJIIET
M3MEPATh TOJIOKUTEIBHOE M OTPUIATENIHPHOE Ha-
OPSKEHNs. C HYJEM WU3MEPUTENBHOTO mpubopa
HaJIEBO

Beixon ans camommcria: 3100 mMB, BHYTpEHHEE CO-
nporusienue 1 xOM, 3HAau€HME BHIXOAHOTO Ha-
IPSKEHUST MOJXKHO YCTAHABIMBATh B IpeAeiax
420 %. BsIxOmHBIE 3aKMUMBI IS caMoIlniCIia He
JOJDKHBI COCAMHATCA C 3EMJIEN CXEMbI MM KOP-
nyca. HeobxXommmMo MCIONB30BATh CaMOIMCEL] C
»IUIABAIOLIEi« 3€MJeil. BbIxon i camommcna
uMeeT oBpaTHY0 HOJNSIPHOCTh OTHOCUTEJIBLHO
BXOZHOTO HANPSKEHUS

V3onaumsa: 3emiss CXeMBI M30JMPOBAHA OTHOCHUTEND-

HO Kopmyca Ry, > 10° Om;

C npuba. 100 000 nd
3eMis CXEMbl MOJKET HAXOAUTBCS HA IOTEHLMAJE
1100 B OTHOCMTENLHO KOpIyCa npubopa. Ha sTom

YDOBHE HAXOAUTCA TAKKE BBIBOJ JUIS camomucna u

3KMMBI JIs TIOAKIIIOYEHNS GaTapeir.

3.5. HM3K04aCTOTHbIT BOJIPTMETD TEPEMEHHOr0 TOKA

ITpenenbi: 30 MB-300 B 1/ IONHOTO OTKIOHEHMS
CTpesiky npubopa; 9 HOAAMANA30HOB C BO3MOXK-
HOCTBIO IEPEKIIOUEHNA yepe3 10 gb

®opMa IIKaJB: JUHENHAS; AeleHus O - 10 ,t(eJIeHMM
0-3,16 jpeneHun

Juamna3on vacror: 50 I'm-1 M@

Current zero adjustment: Approx. +0.2 nA

3.3. OChmmeter

Ranges: 10 ©, 100 Q 1 k@, 10 kQ, 100 kQ,
1 MQ, 10 MQ, midscale readings
Measuring error: 45 %

Max. measuring voltage 100 mV
Type of scale: Zero at the left;
right

infinity at the

3.4. Further parameters for DC measuremsnts

Polarity: Inverter switch for the measurement of
positive or negative voltages with zero of the
scale at the left

Output for a recorder: Internal resistance 1 kQ;
the output voltage of +100 mV is controllable
within =220 %. The output terminals must not
be connected to the circuit earth nor to the
framework. A recorder with:floating earth must
be used. The polarity of the outﬁut for a re-
corder is opposite to that of the input voltage

Insulation: The circuit earth is insulated from the
framework. Insulation resistance: > 10° Q;
Capacitance: Approx. 100 Q00 pF

The circuit earth may have a potential of +100 \"
against the framework; the same applies also to
the output for a recorder and to the terminals for
connection of. batteries

3.5. Low-frequency AC voltmeter

Range: 30 mV to 300 V full- scale deflectlon in 9
partial ranges switched in 10 dB steps -

Type of scale: 'I:inear. Graduations: 0 to ‘10 divis-
ions; 0 to 3.16 divisions

Frequency range: 50 Hz to 1 MHz



Detektor: vstupni signdl detekovédn v efektivni
hodnoté&, stupnice cejchovand v efektivni hod-
noté

Chyba méfeni: pro plnou vychylku od 20 Hz do
50 Hz — indikace; od 50 Hz do 500 kHz =3 %;
od 500 kHz do 800 kHz =5 %; od 800 kHz do
1 MHz +5 %, —7 %. Chyby plati po kalibraci

Vstupni impedance: 10 MQ paralelné s kapacitou
<50 pF

Vrcholovy faktor (Crest Factor - CF)
(pomé&r Spickové k efektivni hodnoté vstupniho
signélu): 3:1 pro plnou vychylku, 6 :1 pro po-
lovinu vychylky méfidla, pfidavnad chyba méreni
pro CF = 3 je 4 %

Poznamka: Pristroj neni urcen pro méfeni v sito-

vych obvodech.

PretiZitelnost: pro rozsah 30 mV—300 mV je 50V
pro rozsah 1 V—300 V je 420 Vg &

Izolagni nap#ti vstupu: 450 Vg
Doba ustaleni vychylky (10 %—90 %) mensi neZ 3 s

Vy{stup pro zapisova&: 100 mV nastavitelny +20 %),
vnitfni odpor 1 kQ (pfi 100 mV). Kladny p6él
vystupu je spojen s obvodovou zemi.

Kalibrace: zdroj 30 mV, obdélnikovy pribéh,
kmitoget asi 1 kHz, pfesnost --0,5 %

Izolace: obvodovd zemé je izolovdna od kostry
Ri; > 10° Q, C asi 100 000 pF

Obvodovad zemé miZe mit viéi kostFe potencidl
+100 V. Na této drovni je také vystup pro zapiso-
va¢ a svorky pro pFipojeni baterii.

IleTeKTOp: BXOJHOM CUTHAJ AETEKTUPYETCS B 3hdek-
TUBHOM 3HAUeHMM; IIKaja TPajyMpoBaHa B ed-
(beKTUBHBIX 3HAUEHUAX

ITorpenHoCTs U3MEPEHUS ;' JJISL TIOJIHOTO OTKJIOHEHUS
ot 20 I'm mo 50 I'm — uuHgMKauusa; or 50 I'y jgo
500 xI'y +3 %; or 500 xI'y mo0 800 KI'm +5 %;
oT 800 KI'y 5o 1 MI'y +5 %, —7 %
3HaueHUsA IOTPELIHOCTEM JaHbl IIOCJIE BBIIOJIHE-
HMS KaInOpPOBKYU

BxoxHoe conporuBienue: 10 MOM napayienbHo
C EMKOCTbIO MeHee 50 nd.

Koed dunment dopmsl (oTHOLIEHNE MMKOBOTO K 3¢h-
(D EKTUBHOMY 3HAUYEHUIO0 BXOJHOTO CUTHAja):
3 :1 pjasg IOJHOrO OTKJIOHEHMHA; 6 :1 1js moJio-
BUHHOTO OTKJOHEHUS CTPEJKM W3IMEPUTEIHHOIO
npubopa; AOMOJHUTENBHAS MOTPEIIHOCTh U3MEpPE-
HUg g Ko3ddpunmenra cboprI 3 cocraBiseT
+4 %

Ipumeuanne: [Ipubop He ONMpeAcieH Ui U3MEpeE-
HUSL B CETEBHIX CXEMaX.

HanpsokeHue mneperpysku: ais npefenos 30 mMB-

- 300 MB cocrasiager 50 B pa3zmax;
ansa npenenos 1 B-300 B cocraBnser 420 B
pasmax

HanpsokeHue M30IsuMu BXOAA: 450 B pasmax

Bpems ycraHoBjieHMs OTKIOHeHMs: (10 % - 90 %)
MEHEE 3 CeK

Boixox pas camomnucua: 100 MB ¢ BO3MO>XHOCTBIO
ycTaHOBKM 120 %, BHYTPEHHEE COMPOTUBIIEHUE
1 XOm /(mpu 100 MB). TI0JOXUTENbHBINA IOJIOC
BBIXOJ{a COEAMHEH C 3EMJIEN CXEMBbI

KanubpoBKa: ucrounuk 30 mMB 3dd., npamoyroms-
HBII CUTHAJ, yacToTa nmpmubi. 1 kI'u, NOrpeurHocTs
+0,5 %

V3onauus: 3eMJs CXEMbl U30JMPOBAHA OTHOGUTEID-
HO Kopmyca R,; > 10° Om
C npu6i. 100 000 nd

3emMisg CX€Mbl MOJKET HAaXOJUTbCA Ha IIOTEHILMAJE

+100 B oTHOcMTeNbHO Kopmyca npu6opa. Ha atom

YyPOBHE MMEETCS TaKXXE€ BBIXOJ JJI caMomnucia u

3aKMMBI JJIS MOJKItoUueHuss Oarapeit.

Detector: The inplit signal is detected in RMS
values; the scale is calibrated in  RMS values

Measuring error (at f.s.d. after calibration): From
20 Hz to 50 Hz: Indication; From 50 Hz ‘to
500 kHz: +3 %; From 500 kHz to 800 kHz:
+5%; From 800 kHz to 1 MHz: +5 %, —7 %

Input impedance: 10 MQ with < 50 p¥ capacitance
in parallel

Crest factor (CF) — ratio between the peak value
and the RMS value of the input sxgnal 3:1 at
f.s.d.; 6:1 at midscale deflection. ‘Additional
error: +4 % at CF = 3

Note: The instrument is not designed for measure-
ments in mains circuits. -

Overload capacity: 50 Vp-p of the 30 mV to 300 mV
ranges; 420 Vpp of the 1 V to 300 V ranges

Input insulation voltage: 450 Vp-p

Deflection settling time (10 % to 90 %]
than 3 sec

Output for a recorder: 100 mV, controllable within
+20 %; internal resistance 1 kQ at 100 mV. The
positive output pole is connected to the circuit
earth

Calibration: Built-in supply of 30 mV RMS,
rectangular waveform of approx. 1 kHz fre-
quency, accuracy 0.5 %

Insulation: The circuit earth is insulated from the
framework. Insulation resistance: > 10° Q.
Capacitance: Approx. 100 000 pF

The circuit earth may have a potencial of 100 V
against the framework; the same applies also to
the output for a recorder and to the terminals for
connection of batteries.

Shorter



3.6. Vi voltmetr se sondou

Rozsah: 10 mV =+ 3 V pro plnou vychylku méfidla
v 6-ti rozsazich pfepinanych po 10 dB. Linearni
stupnice je cejchovdna v efektivni hodnoté si-
nusového prib&hu.

Frekvenéni rozsah: 10 kHz—1200 MHz

Frekvenc¢ni priib8hy chyby voltmetru:
10 kHz—20 kHz +3 %—8 % z plné vychylky,

20 kHz—10 MHz +3 %—4 % z plné vychylky

10 MHz—40 MHz +4 %—7 % z plné vychylky

40 MHz—200 MHz +5 %—-8 % z plné vychylky
200 MHz—500 MHz +10 % z plné vychylky

500 MHz—1000 MHz +12 %—10 % z plné vychyl-
ky

1000 MHz—1200 MHz *25 %—7 % z plné vychyl-
ky

1200 MHz—2000 MHz > +25% 2z plné vychylky

Tyto chyby voltmetru plati pro:

a) napéti privedené bezprostfedn& na vstupni
svorky sondy

b) pro teplotu okoli +23°C
Pridavné chyba pfFi jinych teplotdch v rozmezi:

+5°C + +40°C je:
v rozsahu 10 mV, 30 mV =+0,6%/°C; 100 mV,
300 mV +0,4%/°C; 1 Vv, 3 V #0,1%/°C

Vstupni impedance sondy:
Vstupni kapacita: < 1,5 pF
Vstupni odpor pfi: 1 MHz =z 70 kQ, 10 MHz =
z 50 kQ, 100 MHz = 15 kQ, 200 MHz = 7 k<,

pfi drovni vi napéti 0,5 V

3.6. Merextop BY c 3o0Ha0M

[Ipegensi: 10 MB go 3 B ans IOJHOroO OTKJIOHEHUS
cTpenky npubopa; 6 MOAAMANA30HOB C MEPEKIIO-
uyenuem uepe3 10 nb. JIuHeiHas mIKana rpaayu-
poBaHa B 3. 3HAUEHUAX CUHYCOMAAIBHOTO
cuUrHana

Junanason yvacrot: 10 KI'ry - 1200 MI'y

YacTOTHAs 3aBUCMMOCTh MOTPEMIHOCTM BOJBTMETDA :
10 KI'y-20 xI'y +3 % —8 % ot mosHOTO

OTKJIOHEHMS

20 KI'y-10 MI'n +3 % —4 % ot nosHoro
OTKJIOHEHMSH

10 MT'1(-40 MI'y +4 % —7 % or monHoro
OTKJIOHEHMH

40 MrI'1g-200 MI'y +5 % —8 % ot mosHOroO
OTKJIOHEHUS

200 MTI'1-500 MI'y 10 % ot mosaHoro
OTKJIOHEHUS

500 MT1;- 1000 MI'y +12 % —10 % or monHoro
OTKJIOHEHMS

1000 MTI'1t- 1200 MI'y +25 % —7 % ot moisHOTO
OTKJIOHCHUSA

1200 MTI'1-2000 MI'y > +25 % ot noasoro
OTKJIOHEHUS

DTH MOrPELIHOCTM BOJBTMETPA OTHOCATCA K:

a) HaNpSKEHMIO, TOJAaBAEMOMY HENOCDPEACTBEHHO Ha
BXOJIHBIE 3a’KMMBbI 30HJa,

f) K TeMmIeparype OKpyXXalollero Bo3gyxa +23°C

JononHUTENbHAS MOTPELIHOCTh NPU JAPYTMX TEMIIE-
patypax B npejenax +5°C + +40°C
cocCTaBisgeT: Ha npeaenax 10 mB, 30 mB
40,6 %/°C; 100 mMB, 300 mB +0,4%/°C; 1 B,
3 B +0,1 %/°C

BxoaHoe cOnpoTHBIEHME 30HJA:
BxopgHas eMKkocTh: < 1,5 nd
BxoaHoe compoTuBieHMe Ha uactoTe: 1 MIn
z 70 kOmMm, 10 MI'y = 50 xOm, 100 MI'm z
z 15 KOMm, 200 MI'y 2 7 KOMm, Ipu ypoBHE
Hanpsbkeaus BY 0,5 B

v

3.6. RF - AC voltmeter with.probe

Range: 10 mV to 3 V full-scale deflection, in 6
partial ranges switched in 10 dB steps; linear
scale calibrated in RMS values of a sinusoidal
waveform

Frequency range: 10 kHz to 1200 MHz

Frequency dependence of the voltmeter error:
+3% —8 % of the f.s.d. from 10 kHz to 20 kHz

+39% —4 % of the f.s.d. from 20 kHz to 10 MHz
~+4 % —-7 % of the f.s.d. from 10 MHz to 40 MHz

+5% —8 % of the f.s.d. from 40 MHz to 200
MHz
+10 % of the f.s.d. from 200 MHz to 500 MHz

+12 % —10 % of the f.s.d. from 500 MHz to
1000 MHz

+25 % —7 % of the f.s.d. from 1000 MHz to
1200 MHz , )

> 4 259% of the f.s.d. from 1200 MHz to 2000
MHz

These errors of the RF voltmeter are valid provid-
ed that:

a) the measured voltage is applied directly to the
input terminals of the probe, and

b) the ambient temperature is +23 °C

Additional error at different ambient temperatures
within the range +5°C to +40°C:
+0.6 %/°C within the ranges 10 mV and 30 mV:;
10.4 %/°C within the ranges 100 mV and 300 mV,
#+0.1 %/°C within the ranges 1 V and 3 V

Input impedance of the probe:
Input capacitance: < 1.5 pF
Input resistance: z 70 kQ at 1 MHz, z 50 kQ at
10 MHz, =z 15 kQ at 100 MHz, z 7 kQ at
200 MHz. At an RF voltage level of 0.5 V



Vystup pro zapisova&: 100 mV (nastavitelny
420 %), vnitfni odpor 1 kQ (p¥i 100 mV),
kladny pdl vystupu je spojen s obvodovou zemi

Max. vstupni napéti: 12 V,, 40 Vg

Izolace: obvodovéd zemé je izolovdna od kostry
R;, > 10° ©,.C asi 100 000 pF

Obvodovd zemé& miZe mit vadi kostfe potencial
+100 V. Na-této urovni je také vystup pro zapiso-
va¢ a svorky pro pfipojeni baterii. Neplati pro m&-
Feni s prichozim adaptérem.

3.7. Pracovni podminky

Pracovni teplota okoli: +5°C — +440°C

Relativni vlhkost: 40 %—70 %
Tlak vzduchu: 86 000 Pa - 106 000 Pa

Napéjeci napé&ti 220 V/120 V +10 %—15 %, 50 Hz
nebo vné&jsi baterie =18 V aZ 27 V (jen méfeni
ss napéti, stejnosmérného proudu, stiidavého
napéti a stfidavého napéti se sondou. Mé&feni
odporu neni moZné.)

Pfikon: 10 VA ze sit&; +25 mA —25 mA pro stej-
nosmérnd méfeni; +45 mA —25 mA pro stfidava
méFeni :

Jisténi:

tavnou pojistkou T 100 mA pro 220 V, T 200 mA
pro 120 V

Osazeni: integrované obvody — 1 ks, tranzistory
— 16 ks, diody —26 ks

10

Beixon mus camonmcua: 100 mMB (BO3MOKHOCTB pe-
rynupoBkyu 120 %); BHyTpeHHee CONpOTUBIEHME
1 KOm (upm 100 MB); IOJOKUTENBbHBIN TOJOC
BBIXO/Ia COCJMHEH C 3€MIIEN CXEMBbI
Makc. BxoaHO€e HanpsokeHue: 12 B 3., 40 B mocr.
Visonauus: 3eMisi CXEMbl M30JMPOBAaHA OTHOCUTEID-
HO Kopmyca Ry,; > 10° Om. '
C npu6i. 100 000 nd
3emiIs CXeMbl MOJKET HAXOAMTBCA HA TOTEHIMATE
+100 B otHocurenasHO Kopmyca npubopa. Ha 3Tom
MOTEHIMAajle HAXOAUTCA TAKKe BBIBOJ .[IJI CaMOIIMC-
a ¥ 3aXKMMBI IS NOAKIIOUYeHus Oartapeit. CKa3aH-

' HO€ HC OTHOCUTCA K U3MCPEHUIO B KOMILJIEKTE C IIPO-

XOJHBIM ajanTEPOM.

3.7. YcaoBua 3kcmIyaranuu

PaGouas TeMmIepaTypa OKPYXKYIOLIEr0 BO37yXa:
+5°C =+ +40°C

OTHOCUTENBHAS BJIAXKHOCTh BO3Ayxa: 40 % - 70 %

apnenne Bo3fyxa: 86 000.I1a - 106 000 Ila

Hanpsokenne nutanus: 220 B/120 B +10 % —15 %,
50 I'm wnm BHewHss Gatapes +18 B jgo 27 B
(TomBpKO uM3MepeHME HANPIKEHMA IOCTOSHHOTO
TOKa, HOCTOSHHOTO TOK2, HANPSKEHUS IIEPEMEH-
HOTO TOKa M HAaINPSOKEHUs IIEPEMEHHOTO TOKA Py
MCIIOJIb30BaHMM 30HJA. VI3MepeHMe COMpOTMBIIE-
HUSI HEBO3MOJKHO)

[Torpebnsemas mouHOCTh: 10 BA oT cen
+25 MA — 25 MA Tpy M3MEPEHUN TOCTOSHHBIX
BemMumMH; +45 MA —25 MA 10puM U3IMEpPEHUN
IIEPEMEHHBIX BEJIMYUH

3amura:

nJaaBKuUM npefoxpanurteiaem T 100 MA gus 220 B
T 200 MA pna 120 B

Kommiekrtanms: MHTErpajlpHble MUKDOCXEMBI —
1 10T, TPAH3UCTOPHl — 16 IUT., JUOJBI —
26 1T,

Output for a recorder: 100 mV, controllable within
+-20 %; internal resistance 1 kQ (at 100 mV]).
The positive output pole is connected to the
circuit earth

Max. input voltage: 12 V RMS, 40 V DC

Insulation: The circuit earth is insulated from the
framework. Insulation resistance: > 10° Q.
Capacitance: Approx. 100 000 pF

The circuit earth may have a potential of £-100 V
against the framework; the same applies also to
the output for a recorder and to the terminals for
connection of batteries. (This does not apply when
a feed-through adapter is used).

3.7. Operating conditions

Ambient temperature range: +5°C to -+40°C

Relative humidity range: 40 % to 70 %

Atmospheric pressure range: 86 000 Pa to
106 000 Pa

Powering voltage: AC of 220 V or 120 V +10 %
—15 %, 50 Hz, or +18 V to 27 V from an exter-
nal battery, however only when DC voltages or
currents, AC voltages or RF voltages (with pro-
be employed) are measured. Resistances cannot
be measured

Power consumption: 10 VA from the mains.
+25 mA — 25 mA during DC measurements
+45 mA —25 mA during AC measurements

Intrinsic safety: Class I, according to IEC recom-
mendations, in conformity with the Czechoslo-
vak Standard CSN 35 6501

Protection:

Cut-out fuse T 100 mA for 220 V
: T 200 mA for 120 V

Complement: Integrated circuits — 1 pc.,
Transistors — 16 pcs., Diodes — 26 pcs.



Bezpecnostni t¥ida: 1. podle CSN 35 6501

Vnéjsi elektrické pole: zanedbateln& malé

Vnéjsi magnetické pole: 0,5 mT

Poloha pfistroje: svisl4d nebo se sklonem 10°
s pouZitim vykldp&ci noZky

3.8. Rozméry a hmotnost p¥istroje

Rozméry nezabaleného piistroje: vyska 210 mm,

hloubka 226 mm, §ifka 315 mm, hmotnost 7 kg

Rozméry zabaleného pfistroje: vyska 420 mm,
hloubka 370 mm, $ifka 450 mm, hmotnost 10 kg

Podminky pro dopravu a skladovéni jsou uvedeny

v kapitole 11.

4. PRINCIP CINNGOGSTI

Zakladem multimetru je kvalitni opera&ni zesilo-
vat s pfisluSnymi pomocnymi obvody.

~

4.1. Blokové schéma multimetru p¥i mé¥eni ss
napéti a proudu

Vstupni déli¢
Vstupni filtr 50 Hz
Napaéjeci zdroje
Operaéni zesilovaé
Zpétnovazebni dé&lic
Vystupni méfidlo

Knacc 6e3onacuoctt: 1 mo MK

BHelllHee 37EKTPUUYECKOE TI0JIE: HPEHEGPERUMO MAJIO

BHeliHee MarautHoe noJje: 0,5 mT

Tlosoxkenue npubopa: BEPTUKANBHOE WMIM IO yI-
JoM 10° MCHOJNB30BAHUM OTKUIHOM HOKKU

3.8. Pasmepn u Bec npubopa

PasmMeps! HeymakOBaHHOTO npubopa: BHICOTA 210 MM,
rnybuna 226 MM, WMpuHa 315 MM, BeC 7 KT .
Pa3meps! ynmakoBaHHOro mpmGopa: BeICOTA 420 MM,
raybuHa 370 MM, mMpuHa 450 MM, BeC 10 Kr
YcnoBus TpaHCHOPTMPOBKU UM XPaHEHMUs JaHBl B Iya-

BE 11.

4. TIPMHIUII JEVICTBUA

OCHOBHO YaCTbl0 MYJbTUMETDPA SBISETCSH BHICOKO-
Ka4yE€CTBEHHBIN ONEPANVIOHHBIN YCUIUTEIL C COOTBET-
CTBYIOIIMMY BCIOMOTATENBLHBIMU CXEMAMMU.

4.1. BIOK-CxeMa MyJbTMMETpPa IPU M3MepeHUN
IOCTOAHHOTO. HANPAIKEHUA U TOKA

N I I B A A

Bo&niky s pfepinatem
Vystup pro zapisovaé

ONO U WN =

[92)

Obr.1  Puc. 1 Fig. 1

External electric field: Negligibly weak

External magnetic field: 0.5 mT

Operational position: Vertical, or tilted through
10° by using the reiractable support

3.8. Dimensions and weight of the instrument

Unpacked: Height 210 mm, Depth 226 mm, Width
315 mm, Weight 7 kg

Packed: Height 420 mm, Depth 370 mm, Width
450 mm, Weight 10 kg
Note:

The transport and storage conditions are given in
section 11.

4. PRINCIPLE OF OPERATION

The multimeter is formed basically by a high-

-quality operational amplifier together with the

pertaining auxiliary circuits. -

4.1. Block schematic diagram of the multimeter
employed in the measurement of DC voltages
and currents

BXOJHOM RENUTEND

BxopHoM huastp 50 I'm

VICTOYHMK nuTaHus
OnepanuoHHEI YCUIUTEND
Jenurens o6paTHON CBA3M
BBIXOZHOM M3MEPUTENbHEI NPUGOD
IIIyHTH! ¢ MEPEKIIOYATENEM

BrIxox aus camomnmcua

Frrrrred

ONO UL WN

wn

Input divider

Input filter 50 Hz
Power supplies
Operational amplifier
Feedback divider
Output meter

Shunts with selector
Output for the recorder

(7]
0

R IR A

Luonmwnm

[}

11



Opera¢ni zesilova¢ 4 se sériovou zpé&tnou vazbou

(d&li€ 5) zajiStuje zdkladni zesileni mé&Feného na-.

péti. Napéti do hodnot 10 V se pfFivddi na wstup
zesilovae pFfimo. VyS$Si napéti pres vstupni déli¢ 1
(d&leni 1:100 ). Vystupni napéti opera¢niho zesi-
lovae se indikuje vestavénym méfidlem 6 nebo
vnéjSim registranim pfistrojem (svorky S9). Obsa-
huje-1i méFeny signdl stfidavou sloZku (50 Hz), je
moZno jeji vliv zmenSit zapojenim filtru 2. Zménou
déliciho poméru délie 5 a zafazenim dé&li¢e 1 se
pfepinaji rozsahy méfeni ss napé&ti. MéFeni proudu
je pfevedeno na méfeni napéti na vestavénych boé-
nicich (7). Tlafitkem T6 se odpoji vstupni déli¢
a pripoji se bo¢niky. Rozsahy se méni prepindnim
bo¢niku a zménou délictho poméru déli¢e 5.

4.2. Blokové schéma multimetru pfi méfeni odporu

.
-

Ze zdroje konstantniho proudu 8 tee proud do
odporového normélu 10, na kterém se vytvofi Gby-
tek 100 mV. Napé&ti se pak rozdé&li imérné k odpo-
rim 9, 10 a R,. Toto napéti je méfeno ss voltmet-
rem, prfepnutym na rozsah 100 mV dé&li¢em 5, na
vstupnich svorkdch A B.

Pfepindni rozsahu se dé&je prepindnim odporovych
normd&ld 9. Hodnotu odporu odec¢itdme na méfridle
6. ZaCatek stupnice odpovidd nulovému odporu
(nulové napéti na svorkdch A B) a konec stupnice
nekone¢nému odporu — rozpojené svorky A B.

2 — Vstupni filtr 50 Hz
3 — Napéjeci zdroje
4 — Operacni zesilovat

12

OrnepanyoHHbI YCWINTENb 4 C IOCIEROBATEIbHOM
oOpaTHOM CBsA3bIO (HeauTENIb 5) 00€CHeYnBaeT OC-
HOBOE YCUJIIEHME U3MEpPAEMOro HanpsoKeHus. Ha-
IpsOKEHME [0 3HaueHns 10 B mojaercs Ha BXOA ycHu-
JIuTENs NpaMo. Bosiee BBICOKME HANPAKEHUS — Ue-
pe3 BxojHOM peantenp 1 (KO3 PUIMEHT [ejieHus
1 :100). BbIxojfHOE HaNpsIKEHUE OIMEPALMOHHOTO
YCWIMTENS MCIOJNB3YETCA IS MHAUMKALIMM C IOMO-
LIbI0 BCTPOCHHOrO mpubGopa 6 wuiIu s NATAHUA
BHeEIIHero camomucna (3axkumsr S9). Ecniym usmepse-
MBIt CUTHAJI COAEPKUT MEPEMEHHYIO COCTABIAIOIIYIO
(50 Tu), To ee BAMAHUE MOKHO YMEHBILIUTH MyTEM
BKItOueHus uibpTpa 2. V3meHas ko3 duumeHT ae-

"JIEHUS. JENUTENs 5 Y BKIOUYas NEJIUTENDb 1, IEPEKIto-

YaloTCA IIpeAeNbl U3MEPEHMS HAIPSKEHUs IOCTOSH-
HOrO TOKa. VI3MepeHue TOKa OCYLIECTBIAETCA IyTEM
U3MEPEHUS HANPXKEHM HA BHYTPEHHUMX IIyHTAX
(7). C nomouipto KHOIKMU T6 OTKIIOUYAETCS BXOXHOM
IeNuTeNb U MOAKIIOUAOTCA IIYHTH. IIpenensl usme-
HAIOTCA MyTEM IMEPEKITIOYEHUsT IUYHTA UM M3MEHEHUS
ko3 dunmMeHTa AeeHUs OEINTENS 5.

4.2, Biok-cxema Mynbmmefpa pu U3MepeHun
CONPOTHBJIECHUA

OT MCTOYHMKA NOCTOSHHOrO TOKa 8 TOK NPOXOJUT
B 3TaJIOH conpoTusjeHuUs 10, Ha KOTOPOM CO3JA€ETCH
nageHue HanpspkeHus 100 mB. Hanpspkenue sartem
JEMUTCS NPONOPLMOHANBHO CONPOTUBIEHUIM 9, 10
U Ry. DTO HamnpssKeHue uU3MEpPSIETcs BOJBTMETPOM
IIOCTOSTHHOTO TOKa C IpeneinoMm usMepeHus 100 mB,
YCTAQHOBJIEHHBIM JAEJIUTEJIEM 5 HA BXOJHBIX 3aXKUMax
A B. .
Tlepexmoyefine Nnpejesa OCYLIECTBISAETCS NMyTEM Iie-
PEKIIOYEHUS 3TAJIOHOB CONPOTHUBIEHMS 9. 3HaUeHUE
CONPOTMBIEHUSA OTCUMTBIBAETCA no npubopy 6. Ha-
Yyajo LIKaJbl COOTBETCTBYET HYJIEBOMY COIDOTHUBIIC-
HMo (HyJleBoe HamNpsbKeHue Ha 3axumax A B) u
KOHeI[ IIKaJbl — OECKOHEUHOMY CONPOTMBIECHUIO —
Pa30MKHyTbIE 3aKUMBI A B.

2 — BxopHoit duastp 50 I'y
3 — VICTOYHMKY NUTAHUA
4 — OnepauyoHHbBINA YCUINTEND

The operational amplifier 4 which employs series
feedback (divider 5) ensures the basic amplificat-
ion of the measured signal. Voltages up to 10 V
are applied directly to the input of the amplifier.
Higher voltages pass through the input divider 1
(ratio 1:100). The output voltage of the operat-
ional amplifier is indicated by the built-in meter
6, or by an external recorder (terminals S9). If the
measured signal contains an AC component (of
50 Hz), then it is possible to reduce the influence
of this component by the application of the input
filter 2. The required voltage measuying range is
selectable by altering the dividing ratio of the
feedback divider 5 and by utilizing the divider 1.
Current measurements are converted into the mea-
surement of voltages across the built-in shunts 7;
the input divider can be disconnected and the
shunts connected by means of the push-button T6.
The required current measuring range is select-
able by switching the shunts and by altering the
dividing ratio of the divider 5.

4.2, Block schematic diagram of the multimeter
employed in the measuremeni of resistances

A current flows from the constant current supply
8 into the resistance standard 10, across which it
produces a voltage drop of 100 mV. This voltage
is divided in proportion to the resistances 9, 10 and
R,. The voltage across the unknown resistance R,
between the input terminals A and B is measured
by the DC voltmeter which is set to the range
100 mV by means of the divider 5. The required
measuring range can be selected by switching the
resistance standard 9. The sought resistance is
read on the scale of the meter 6. The beginning
(zero) of the scale corresponds to zero resistance
(zero voltage between the terminals A and B);
deflection to the end of the scale means infinite
resistance — terminals A and B disconnected.

2 — Input filter 50 Hz
3 — Power supplies
4 — Operational amplifier



— N

T4

B L - -
Obr.2 Puc.2 Fig. 2 ' * —>0
5 — Zpétnovazebni dé&li¢ 5 — Jleaurens oOpaTHOM CBA3M 5 — Feedback divider
6 — Vystupni méfidlo 6 — BBIXOJIHOM M3MEPUTEJbHBIN NPUGOP 6 — Output meter
8 — Zdroj konstantniho proudu 8 — VICTOYHMK NOCTOSHHOTO TOKa 8 — Constant current supply
9,10 — Odporové normaély 9,10 — DTaNOHBl CONPOTUBICHUSA 9,10 — Resistance standards
, B — Vstupni svorky A, B — BxopgHble 325KMMBI A, B, — Input terminals
S9 — Vystup pro zapisovaé S9 — BBIXOZ Ais camomucLa S — Output for the recorder

~

4.3. Str¥idavé méfeni
431. Stfidavy nizkofrekvenéni
voltmetr

Vstupni déli¢ 1 a vstupni obvod 2 maji za tkol
zajistit pro detektor efektivni hodnoty 3 optimé&lni
pracovni podminky. Upravuji mé&Ffené napéti tak,
aby pro kaZdy rozsah bylo na vystupu vZdy stejné
napéti vhodné pro efektivni detektor (0—30 mV
efektivni hodnoty). Vstupni obvod rovnéZ zastava
funkci impedanéniho transforméatoru. Zménou
vstupnich déli¢t a délice za impedan¢nim transfor-
métorem se prepinaji méfFici rozsahy. Kvadraticky
detektor je dvoucestny a obsahuje i srovnéavaci
obvod (detektor kompenza&niho napéti). Pfivedené

4.3. Visamepenue nepeMeHHbIX BETMUUH
43.1. HM3KOUYACTOTHH N BOIABTMETD
NEPEMEHHOTrO TOKa

BxopgHoM jeamTeap 1 M BXOAHAS LE€lb 2 IpEJHA3Ha-
YyeHbl )i OOGECHeUYeHMUs ONTUMAJBHBIX YCIOBMM pa-
6oTel feTekropa 3ddexktuBHoro 3nauenus 3. OHuU
npeo6pa3yioT usMepseMoe HaNpsoKeHMe Tak, YTOoOBI
py KaXKAOM IpeJiee Ha BbIXOAE OGbLIO OAMHAKOBOE
HAIpsDKEHMe, MOAXojdllee ajas paboTel JeTeKTopa
scddexrusHoro 3HaueHus (0-30 MB acdbdexkTuBHOTO
3HaueHMs). BxojHas IeNb TaKXKE BHIIIOJHAET DOJIb
Tpa"cdopMaTopa cOnpoTUBIEHN. ITyTem M3MeHEHUS
BXOJHBIX JI€JIMTENIeN M JEJUTENsT HAa BBHIXOAE TPAHC-
cdopMmaTopa CONPOTUBJIEHMI IEPEKIOUAIOTCA IpeEje-

4.3. Measurement of AC voliages

431. Low-frequency AC voltmeter

The purpose of the input divider 1 and of the input
circuit 2 is to ensure optimum operational condit-
ions for the RMS value detector 3; they modify the
measured signal so that the same voltage (0 to
30 mV RMS) which is suitable for the RMS value
detector is on the output in all the ranges. The

" input circuit operates also as an impedance trans-

former. The required measuring range can be
selected by adjusting the input dividers and the
divider following the impedance transformer. The
square-law detector, which is of the full-wave type,

13




Blokové schéma

Brnok-cxema

Block schematic diagram

— 1 2 3 4 5
Obr.3 Puc.3 Fig.3 o— X °
1 — Vstupni d&li¢ 1 — BXOJHOI1 AEIUTEID 1 — Input divider
2 — Vstupni obvod dé&li¢e, impedanéni transformaétor, 2 — BXO/IHO€ CONpPOTUBIEHUE, AEINUTENb, TpaHcdOpMa- 2 — Input circuit, dividers, impedance transformer,
invertor TOP CONPOTHUBIECHUSA, UHBEPTOD inverter

3 — Detektor efektivni hodnoty a srovnédvaci obvod 3 — JleTektop 3(MEKTMBHOrO 3HAUYEHUS M CXEMa CpaB- 3 — RMS value detector and comparison circuit
HECHUS

4 — Operaéni zesilovag ) 4 — OnepanMOHHBI YCUINTEND 4 — Operational amplifier

5 — Rizeny zdroj kompenza&niho nap#ti 5 — YmpasiaseMblii UCTOYHUMK KOMIIEHCHDYIOIETO HANps- 5 — Controlled supply compensatmg voltage
KEHUA

— Zpé&tnovazebni d&li& 6 — [enutem 06PATHON CBA3M 6 — Feedback divider .

7 — Vygstupni méfidlo 7 — BBIXOAHOM M3MEPUTENBHbI NPUBGOD 7 — Output meter

8 — Napéjeci zdroje 8 — VACTOUHMK IMTaHWUS 8 — Power supplies

S9 — Vystup pro zapisovac S9 — BHIXOA A CaMOIMCLA S9 — Output for the recorder

méfené napéti je detektorem efektivni hodnoty
usmériiovdno a na vystupu se objevi stejnosmérny
signél. Tento je zesilen operadnim zesilovatem 4
a ovladd zdroj kompenza¢niho napéti 5. Jeho vy-
stupni napéti se vede pfes zpé€tnovazebni d&li¢ 6
a po usmérnéni kompenzuje usmérnéné vstupni
napéti. Po dosaZeni shodnosti obou. usmérnénych
napéti je hodnota kompenza¢niho napéti p¥imo
Gmérnd vstupnimu signélu. Toto napé&ti se pak zmé-
i méfidlem 7, pFipadné& registradnim pfistrojem

14

Jbl u3MepeHnsa. KBafpaTuuHbBI AETEKTOD SABIAECTCA
JIBYXTIOJIYIIEPUOHBIM ¥ COJAEPKUT TAKXKE€ CXEMY CpaB-
HeHVa (HETEKTOp HaIpsDKeHms KommeHcanum). Ilof-
BOJMMOE M3MEPSAEMOE HANPSDKEHME AETEKTOPOM 3h-
(hEKTMBHOTO 3HAYEHMS BHIIPAMISAETCS M Ha BBIXOJE
MOABASETCI CUTHAJN MHOCTOSHHOrO ToKa. ITocmenuuit
YCUJIMBAETCS OIEPALMOHHBIM YCUINTENIEM 4 U.YIIPaB-
JISET VICTOYHMKOM HaIPsKEHUs KoMIleHcauum 5. Bbl-
XOIHOE HANIPSKEHME NMOCIEHHETO NMOJAETCA UEPE3 He-
auTens 00paTHOM CBA3M 6 ¥ (IIOCJIE BHIIPAMICHUS
KOMIIEHCUPYET BHIIIPAMJIEHHOE BXOJHOE HAIPSIKEHMUE.
Ilociie JOCTMIKEHUS PaBEHCTBA 06GOMX BBIIPAMIICH-
HbIX HAIpPsSUKEHUI 3HAYEHME KOMIIEHCUDYIOIIETO Ha-
NPAKEHUS NIPAMO HPONOPLMOHAIBHO BXOAHOMY CUT-

contains also a comparison circuit (detector of the
compensating voltage). The measured voltage pas-
sed to the RMS value detector is rectified so that
a DC signal appears across the detector output.
This signal is amplified by the operational ampli-
fier 4 and controls the supply of compensating
voltage 5, the output of which passes through the
feedback divider 6 and, after rectification, com-
pensates the rectified input voltage. When the va-
lues of the two rectified voltages are identical,
then the value of the compensating voltage is di-
rectly proportional to that of the input signal. This
value of the voltage is measured by the output
meter 7, or by an external recorder connected to




pripojenym na svorky S9. Dé&liem 6 se nastavuje
1. rozsah p¥istroje (30 mV).

432, Vi voltmetr

Blokové schéma

Operacni zesilovaé

Rizeny zdroj kompenza&niho napé&ti
Zpé&tnovazebn! d&li¢ -

Vystupni méfidlo

Vi sonda

Napéject zdroje

Vystup pro zapisovaé

O ORI U

[72]

Funkce vf voltmetru je obdobné jako u nizkofrek-
venéniho voltmetru. Vstupni obvod a detektor efek-
tivni hodnoty jsou nahrazeny vf sondou. Vf sonda
obsahuje vi detektor a detektor kompenza&niho
napéti zapojené tak, Ze se ziskand usmérn&né na-
péti kompenzuji. Po dosaZeni shodnosti obou na-
péti je hodnota kompenza&niho napéti pfimo Gmér-
nd méfenému napéti. Na vi usmériiovaé sondy se
pfivadi mé&Fené napéti bez predchozi dpravy. Roz-
sahy se pfepinaji jen zmé&nou hodnoty kompenzaé-
niho napé&ti déli¢em 6.

Haiy. OTO HanpsKeHMe u3Mepsercs npubopom 7
WM CAaMONMCLEM, MOAKIIOYEHHBIM K 3a)Kumam |S9.
JdenuteneM 6 ycTaHaBIMBAETCA 1-i1 npe,uen usMepe-
Hus npubopa (30 mB).

432 BonsTtMmMeTp BU

Biok-cxema

S9

Obr. 4 Puc. 4 Fig. 4

TMpunnun JencTBus BOJbTMETPA BY  aHAJOTHMUYEH
NPUHINILY JelcTBUs BodbT™MeTpa HY. BxogHas cxe-
Ma ¥ AEeTEKTOP 3(P(PEKTUBHOTO 3HAUYEHUS 3aMEHEHBI
3ougom BUY. BY 30z copmepskut aerektop BU u ge-
TEKTOD HaNpPsKEHMS KOMIIEHCAI[MM, KOTOPHIE BKIIIO-
YEHbl MO CXEME, OGECHEeUMBAIOIIEH B3aUMHYI0 KOM-

NEHCALMIO NTOJIYUE€HHBIX BBIIIPAMIEHHBIX HaHpH)KCHMf;I. :

ITocne pocTuKeHMs paBeHCTBA OGOMX HAIpPSKEHMI
3HAUYEHME HANPSIKEHMsT KOMIEHCAIMY IPAMO TpO-
MOPIMOHAJIBHO U3MEPIEMOMY Hanpskeduio. Ha BbI-
npsmutenas BY 30H7a mojaercs M3MepseMoe Hanps-
kenue 6e3 mpepuecTsyomein 06paborku. ITpeaeins
MEPEKII0YAIOTCA TOJBKO NMYTEM M3MEHEHUS 3HAUECHUS
KOMIIEHCHPYIOILIETO HANPSKEHUs JENUTEIEM 6.

the terminals S9. The feedback divider 6 for setting
the measuring range of the meter is in posnion 1
(30 mvV).

432. RF-AC voltmeter .

Block scheinatic diagram

OrnepanyoHHbI YCUINTEND

YUpaBaA€eMblif MCTOUHNUK HANPAKEHUA KOMIICHCALMY
Jeautenp oO6paTHON CBA3U

BBIXOJTHOM M3MEPUTENbHBIN HPUGOD

3oHg BY

VICTOYHUKYM NUTAHUSA

Brixon Ans caMmomuciia

©OWONO UG

wn

Operational amplifier

Controlled supply of compensating voltage
Feedback divider

Output meter B

RF probe

Power supplies

Output for the recorder

N I

%CDW\!O)U\A

When the multiplier is employed in the measure-
ment of RF voltages, its operation is similar to
that when it is used as a low-frequency AC volt-
meter; however, the input circuit and the RMS
value detector are replaced by an RF probe. This
probe contains an RF detector and a detector of
the compensating voltage which are wired so that
the produced rectified voltages are mutually com-
pensated. When the values of the two voltages are
identical, then the value of the compensating volt-
age is directly proportional to the measured volt-
age. The signal to be measured is applied directly
to the RF rectifier in ‘the probe without any preli-
minary modification. The required range is select-
ed only by altering the value of the compensatmg
voltage (with the divider 6). :
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5. POKYNY PRO VYBALENI, SESTAVENI
A PRIPRAVU PRISTROJE K PROVOZU

5.1. Bezpe&nostni opatieni

Pfistroj je navrZen podle normy CSN 356501. P¥i
méfeni na zafizenich s nenulovou tdrovni zemé
jsou &4sti spojené s plovouci zemi pfistroje na
drovni napéti zvySené zemé&, a proto pfi manipulaci
se sondou se dotyk&me sondy jen v izolované &ésti.
Rovn3Z konektor S2 méd potencidl zvySené zemé
méfeného zafizeni.

5.2. Pokyny k pfipravé pro mé¥eni

Po vybaleni je pfistroj ihned schopen provozu.
Obal uschovejte pro pf¥ipadnou prepravu pfistroje.
Pristroj BM 518 je napdjen ze sit& 120 V nebo 220 V
+10 %—15 %, 50 Hz pFes specialnd stin&ny trans-
formétor. P¥istroj je rovn&Z moZné napéjet dvéma
vn¥j8imi bateriemi o nap&ti +18 V aZ 427 V a
—18 V aZ —27 V. Baterie se pFipoji na zdifky S8
na zadni strané pristroje podle oznaCeni polarity.
Pfistroj je ji§t¥n proti pfipadné zam&n& polarity.
Po pfipojeni baterii je pFistroj ihned v provozu —
sitovy vypina¢ (T1) je nevypojuje. Signaliza&ni
doutnavka nesviti. Postup pFipojeni baterie: pfipo-
jime nejd¥ive + pol, pak — po6l, nakonec stFed
baterie.

PFed pFipojenim pFistroje na sit se presvédéime,
zda je pfistroj pFipojen na sprdvné sitové napéti.
Prepojeni se provadi kotouCkem voli€e na zadni
stran& pfistroje. VySroubujeme Sroub uprostfed vo-
lie, kotou¢ volite povytdhneme a natodime tak,
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5. YKA3AHHNA IIO PACITIAKOBKE, CEOPKE
" IIOATOTOBKE ITPMBOPA
K DKCILIYATAIIU

5.1. IIpaBmwia TexHMKH 6€30MaCHOCTH

IIpubop BemosHeH o crasfapry YCH 35 6501. I1pu
U3MEPEHUM YCTPOMCTB C YPOBHEM 3EMJIM, OTIUUHBIM
OT. HyJIg, 4aCT¥, COEAMHEHbIe C IIJIABAIOIIIEN 3eMIIEl
npubopa, HaXOAATCA HA YPOBHE HATIPSIKEHUS HEHY-
JIEBOr0 YPOBHS 3€MJIM M NO3TOMY NP MaHUNYJISIMYU
C 30HJOM IIOCJIEAHEr0 CJIEAYyEeT KacaThCAd TOJIKO B
U30JIMPOBAHHOM yacTu. TakKe 3a’KMM S2 HAXOIUTCHA
Ha MOTEHLUMAJIE HEHYJIEBOrO YPOBHSA 3€MJM U3MEpSE-
MO CXEMBI.

5.2. Yka3aHHMA N0 HOATOTOBKE K HM3MEpPECHNL0

IIpuGop roToB Ay paboTH cpa3y ’XKe HOCJE pacna-
KOBKHU. Tapy ClefyeT COXpPaHWUTh JJIsi BO3MOJKHOM
Iocaenyolleil TpaHCIOpTUPOBKY mpubopa. ITpubop
BM 518 muraercs ot cetu 120 B mau 220 B +10 %
—15 %, 50 T yepe3 CNENMaILHO SKPAHMPOBAHHLIN
tpaHcchopmarop. IIpuGop MOXHO TaKXe NUTATh OT
IBYX BHEIIHMX Oatapeyt HampsokeHuem —+18 B =+
+ +27 B u —18 B + —27 B. Barape mojxioua-
1I0TCS K 3aKuMaM S8 Ha 3ajHell CTOpoHe mnpubopa
B COOTBETCTBUM C YKa3aHHON NOJSIPHOCThIO. IIpubop
3alMIIEH OT CJIy4YanHOM 3aMeHbl nojspHoctyu. ITocne
noAkatoueHus Garapeit npubop cpasy >Xe MOATOTOB-
JIeH Ay paboTel — cereBoit BhiKmouartens (T1) Oa-
Tapeu He BbIKItouaeT. CUTHAIbHAA JlaMIa TJICIOLIEro
pa3paga He roput. Crnoco6 nopkiatoueHus GarTapeu:
CHavayia CJEAYET MOJKJIIOUUTH INOJIOKUTEIbHBINA IT0-
JIIOC, 3aT€M OTPULATENbHBIN 1, HAKOHEL, IIeHTp Oara-
pen.

Ilepen noakaoueHuem npubopa K cetu HEOOXOAUMO
yOeauThCa B TOM, 4YTO HpuGOpP MEPEKIIOUEH Ha Mpa-
BUWJIBHOE HAIpsKeHNue cetu. Ilepekitouenne ocyecT-
BISIETCA IUCKOM IIEPEK/II0YATENss HA 3ajHENl CTEHKE
npubopa. [{Jis 3TOro CiIeAyeT BBIBUHTUTH BUHT B IICH-

5. INSTRUCTION3 FOR UNPACKING THE
INSTRUMENT, ITS ASSEMBLY AND
FREPARATION FOR USE

5.1. Safety measures

The multimeter has been designed according to
IEC recommendations and in conformity with the
Czechoslovak Standard CSN 356501. When the
multimeter is employed for measurements on equip-
ment, the earth of which is not at zero level, then
its parts connected to the floating earth are at an
elevated earth level. Therefore, when the probe
is handled, only its insulated parts can be touched.
Also the connector S2 carries the potential of the
elevated earth of the measured equipment.

5.2. Instructions for preparing for a measurement

The multimeter is ready for carrying out a mea-
surement immediately after being unpacked. It is
recommended to save the packing in which it ar-
rived from the makers for possible re-use at a
later date (for safe keeping or transport).

The multimeter is designed for powering from AC
mains of 220 V or 120 V 410 % —15 %, 50 Hz, via
a specially designed built-in’ screened mains trans-
former. However, it can be powered also by an
external battery of +18 V to +27 V and —18 V
to —27 V. This battery has to be connected to the
terminals S8 on the back of the instrument, whilst
maintaining the indicated polarity. The multimeter
is protected against damage caused by reversed -
battery polarity. Connection of the battery sets the
instrument in operation. The mains switch (T1)
and the pilot lamp are inoperative.

The battery has to be connected as follows: First
of all the plus pole, then the minus pole and final-
ly the centre pole.

Before connecting the multimeter to the AC mains,
it is essential to ensure that it is switched to the
mains voltage available. The mains voltage setting
can be altered with the disc of the voltage selector
(W — Fig. 6) which is on the back of the instru-



aby ¢Cislo udédvajici spravné. sitové napéti bylo pod
trojihelnikovou znackou. Sroub opét zaSroubuje-
me, a tim kotou€ zajistime. Z vyrobniho zavodu je
pfistroj nastaven na 220 V.

Pred zapnutim pfistroje kontrolujeme mechanickou
nulu meérFidla. Nastaveni provedeme S3Sroubkem na
mérFidle. PFistroj nepfipojime na méfeny objekt.

Zapneme pfistroj sitovym vypinafem stladenim tla-
¢itka T1. Pripojeni sit&é indikuje signaliza&ni dou-
tnavka. Vy¢kdme asi 15 minut, aZ se ustali vnitini
teplota pristroje. Ru¢ka pfistroje mtZe byt v libo-
volné poloze (podle ndhodného postaveni ovlada-
cich prvki).

TPE AVICKA, JUCK BbIABMHYTH M NOBEPHYThH TaK, UTOGHI
nudpa, onpeRenaonias NIPaBUIbHOE HAPIKEHNE Ce-
TV, HaXOJMIacCh IIPOTUB TPEYTOJIbHOM METKU. BMHT
CHOBAa 3aBMHTUTb, B PE3YJbTATE YEro JUCK (DUKCHU-
pyerca. Ha 3aBoge-usrorosurene npubop ycraHaBim/
BaeTCsA Hanpsopkenuem 220 B.

Tlepen noaxkmoueHuem npubopa NPOKOHTPOJIUPOBATh
MEXaHMUECKMI HOJIb IIpuMbOpaA. YCTAaHOBKA OCYLIECT-
BJISETCA C MOMOILIIBIO0 BUHTA Ipubopa.

IIpubop He MOAKIIOUATL K U3MEPIEMOMY OOBEKTY.
BKI10UNTbh €ro CETEBHIM TyMOJIEPOM, MyTEM HaXKaTus
Ha KHOIIKy T1. IToAK/MOUEHME K CETU CONPOBOXKAAET-
Ci MHAMKAIMEN CUTHAJIBHOM JaMIoN. BeIKAATH
npubi. 15 MHUHYT [ YCTAaHOBIEHUS BHYTPEHHEN
Temieparypsl npubopa. Crpenka npubopa MOXKET
ObITh B Jit0GOM TonoXenmu. (B 3aBucumocTu  oT
BKJIIOYAEMOTO MOJOKEHUS 3JEMEHTOB YNpPAaBJIEHUs).

ment. After removing the retaining screw from its
centre, the disc has to be partially pulled out and
turned so that the marking of the available volt-
age appears below the triangular mark. Then, the
disc has to be pushed home and secured with the
screw. Each multimeter is set by the makers for
220 V powering.

Before switching on the multimeter, the mechani-
cal zero of its indicating meter must be checked
and, if necessary, adjusted with the screw on the
front.

For the time being, the multimeter has not to be
connected to a supply of the signal to be measur-
ed. The mains switch has to be switched on by
depressing the push-button T1.

Powering is indicated by the pilot glow-lamp. After
the elapse of approximately 15 minutes, the tem-
perature inside the instrument becomes stabilized.
The pointer of the meter may be in any position
(depending on the setting of the controls).
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6. NAVOD K OBSLUZE A POUZIVANI

8.1. Uspo¥adani ovlédacich prvkii

6. VIHCTPYKLWAA TI0 SKCIUIYATALIAM

6.1. PacnosokeHue 3JIeMEHTOB yIpaBJIeHUS

Pohled na p¥edni panel

Obr. 5 Puc. 5

K1 — Prepina¢ proudovych rozsaht

K2 — Prepina¢ rozsahti stfidavého napéti, rozsahu
- stFidavého napé&ti méreného vi sondou a vy-
stupu kalibraéniho napéti

K3 = Prepina¢ rozsahu ss napéti a prepinaé rozsa-
hu ohmmetru

K4 — Nastaveni nuly (napéti) pro ss voltmetr, pro
ss miliampérmetr, pro oba stfidavé voltmetry
a pro chmmetr

K5 — Nastaveni nuly (proudu) — kompenzace
vstupniho proudu. Pfi stfidavych méfenich je
odpojen
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Bup nmepejHeit naHenan

Fig. 5

K1 —
K2 —

K3 —

K4 —

K5 —

K1

K2

ITepexkaouaTesib NpefiejioB TOKa
IlepeknioyaTenp IPEAENOB HaNpPSIKEHUsT IMepe-
MEHHOTO TOKa, NPEJEJIOB HANPSIKEHUS MEePEMEH-
HOTrO TOKa, M3MEPsAeMOro 30HAOM BY u BHIXO-
Ja HaIpSXEHUs KanuOpOBKU

IlepexkmovaTenp Npejiena HaNps)KeHus [OCTOSH-
HOro TOKa ¥ IEPEKJIoYaTe]b Npejaesia OMMETpa
YcranoBKa Hyns (HANpPsOKEHUs) BOJBTMETpA IIO-
CTOAHHOTO TOKAa, MILIMaMIIEpMETpPa MOCTOSHHO-
ro TOKa, 000MX BOJIBTMETPOB IIEPEMEHHOILO TO-
Ka ¥ OMMETpa

YcranoBka Hyns (TOK) — KOMIIEHCAIMS BXOJ-
HOro TOKa. IIpu mM3MEpeHuu INEPEMEHHBIX BEJIU-
YMH 3JIEMEHT OTKIIOUEH

6. INSTRUCTIONS FOR MANIPULATION AND USE

6.1. Layocut of the contrel elemenis
View of the front panel

K1
K2

K3
-K4

K5

K3

Current range selector

Selector of LF - AC voltage ranges, of RF-AC
voltage ranges (with RF probe employed) and
of the output of calibrating voltage

Selector of DC voltage ranges and resistance
ranges

Zero (voltage) setting for the DC voltmeter and
milliammeter, as well as for the LF-AC and
RF - AC voltmeters and for the ohmmeter

Zero (current) setting — input current com-
pensation. Inoperative during AC measurements



K6

T1
T2

T3
T4
T5
T6
T7
T8

T9
T10

S1
S2
S3
S4
S5
04

D

Nastaveni citlivosti nizkofrekven&niho voltmet-
ru pri kalibraci

Tlagitko sitového vypinade

Tla&itko voli€e funkce — nestlaeno, ss mére-
ni — stla€eno, stfidavd méfFeni

Tlagitko zmé&ny polarity mé&ridla

Tlaéitko zapojujici vstupni filtr

Tlaéitko méreni odporu

Tlaéitko mé¥eni ss proudu

Tla¢itko mé&Feni ss nap#ti

Tla€itko odpojujici odpor 100 kQ na vstupu ss
voltmetru

Tlacitko méfeni st¥idavého napéti

Tlatitko méreni stiidavého nap8ti s vf sondou.
PFi funkci ss méfeni pFepind nastaveni nuly
napéti na ,Hrub&“ (nestladené) a ,Jemn& (stla-
cené)

Konektor pro pripojeni vf sondy

Vstup nizkofrekvenéniho voltmetru

Vstup pro stejnosmérnd méfeni (napé&ti, proud,
odpor)

Svorka obvodové zemé .

Svorka kostry pfistroje — zemnici svorka

Vi sonda
Signaliza¢ni deutnavka

Pohled na zadni stranu piistroje

K6

T1
T2

T3
T4
T5
T6
T7
T8

T9
T10

S1
S2
S3

S4
S5

04
D

YcTaHOBKa 4yBCTBUTENBHOCTU BOJAbTMETpPa HY
npu KanubpoBKe

KHOIIKA CETEBOr0 BBIKJIIOUATENS

Knomnxka nepexnwouarens pojaa pabor

— OTMYyIIEHA: U3MEPEHNE IOCTOSHHBIX BEJIMUYUH
— Ha’kaTa: U3MEDPEHNE NEPEMEHHBIX BEJINUYUH
KHomka m3mepeHus nonsipHocty npuGopa
KHOmKa, BK/IOYAOMIass BXOAHOM (DMIBTD

KHOIIKa M3MEPEHUS CONPOTUBIICHUS

KHomnka mM3MepeHus MOCTOSHHOTO TOKa

KHonKka M3MepeHMs INOCTOSHHOrO HAIpSIKEHUS
Knonka, oTKiIoUamomas ConpoTusieHne 100 kOm
OT BXOJla BOJNBTMETPA MOCTOSHHOIO TOKa
KHonka u3MepeHus NEePEMEHHOro HanpsKeHUs
KHomKa M3MEpEHus: MEPEMEHHOTO HAIPSXKEHU
C 30HJOM BY. B pexumMe u3MEpPEHUS IOCTOSH-
HbIX BEIMYMH KHONKA MEPEKIOUYAET YCTAHOBKY
HyJId HanpsokeHmsa »I'py6o« (ornmymiesa) u »Tou-
HO« (Ha)kaTa)

THE310 NOAKIIOUYEHUS 30HAa BY

Bxox BonmsTMeTpa HY )
Bxon M3MepeHus IMOCTOSHHBIX BEJIWYMH (HANps-
JXEHME, TOK, COIPOTUBJICHUE)

3aKUM 3€EMJIM CXEMBI

3akuM Kopmyca npubopa — 3a3eMiAOUMNA 3a-
JKUM

3ong BY

CurHanpHag Jamia TJICIOLIEro paspsajga

Bup 3agHei cTenkn npunGopa

S8 WS7

K8 K7 s9

K6

T1
T2

T3
T4
T5
T6
T7
T8

T9
T10

S1
S2
S3

S4
S5

04
D

Back of the multimeter

Obr. 6

Sensitivity adjustment of the
voltmeter during calibration
Push-button of the mains switch
Push-button for operation mode selection —
not depressed: DC measurements, depressed:
AC measurements

low-frequency

Push-button for meter polarity reversal

Push-button for input filter connection
Push-button for resistance measurements
Push-button for DC current measurements
Push-button for DC voltage measurements
Push-button for disconnecting the 100 kiQ re-
sistor from the DC voltmeter input

Push-button for LF - AC voltage measurements
Push-button for RF - AC voltage measurements
with RF probe employed. In the DC measure-
ment mode, it serves for changing the zero
voltage setting from ,Coarse” (not depressed)
to “Fine“ (depressed)

Connector for the RF probe

Input for the LF - AC voltmeter

Input for DC measurements (voltage, current,
resistance)

Terminal of the circuit earth

Terminal of the framework — earth

RF probe
Pilot glow-lamp

Puc. 6 Fig. 6
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K7 — Nastaveni vystupniho nap#ti pro zapisovag

K8 — Nastaveni maxima vychylky p¥i méreni odporu
S7 — Sitova privodka

S8 — Svorky pro pfipojeni vné&jsi baterie

S9 — Vystup pro zapisovac

W — Voli¢ sitového napéti

P — Sitova pojistka

6.2. MéFeni stejnosmérnych napéti

Voli¢em funkci — tladitkem T2 — nastavime funk-
ci ,Stejnosmérna mdFeni“. Tla¢itko je nestlatené.
Knoflikem K3 nastavime rozsah 10 V, a to tak, Ze
Sipku knofliku nastavime na & 10 ¢ervené stupni-
ce.

Zmadkneme tladitko.T7 — méfeni stejnosmérného
napé&ti. Tladitko polarity meéfidla T3 dame do po-
lohy 4+ (tladitko nestladené). Tlaéitko T8 ur&ujici
vstupni odpor je nestlaéené — vstupni odpor je
100 kQ. Vstupni filtr nezapojime. Tlacitko T4 ne-
stladené. Vytkame ustdleni ru¢ky méfidla do nulo-
vé polohy. Knoflikem K3 otaéime doleva a zmen3u-
jeme napé&tové rozsahy. Nastavime rozsah 300 wV
a knoflikem K4.nastavime nulu na meéFidle, pfitom
je vstupni zdifka S3 spojena se zdifkou S4 — vstup
- gkratovan. Rozpojime vstup a knoflikem K5 opra-
vime nastaveni nuly. Tento postup miZeme pfipad-
n& opakovat. Tlafitkem T10 miZeme nastavit hrub-
51 nebo jemn&jsi nastaveni nuly knoflikem K4.
Nestladené tladitko — hrub3i nastaveni; stlaené
— jemndjsi nastaveni nuly. Timto je pfistroj pfi-
praven k mé&feni. M&Ffme-li na nejcitlivéjSich roz-
sazich (300 xV, 1 mV), je vhodné ob&as kontrolo-
vat nulu napé&ti a proudu. PFi b&Znych méFenich
je zdifka S4 spojena pomoci uzemiiovaci pésky se
zdifkou S5. M&Fime-li pFistrojem na zdroji s nenu-
lovou drovni obvodové zemé&, rozpojime zdifky S4,
S5. Nesmime zapomenout, Ze zdifka S4 ma proti
zemi kapacitu asi 100 000 pF a odpor R;, z 10° Q.
PFi jednotlivjch rozsazich nesmime prekroCit uda-
ny vnitfni odpor méfFeného zdroje. Vstupni odpor
multimetru p¥i nestladeném tladitku T8 je 100 kQ.
Stladenim tla¢itka je tento odpor odpojen a vstup-
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K7 — YcraHOBKA BBIXOAHOI'O HANPSIXKEHUS A CaMo-
nucna

K8 — YcTaHOBKa MAaKCUMMAJBHOrO OTKJIOHEHUS IIPU U3-
MEpEHUM CONPOTUBICHNS

S7 — CeTeBoe THE3AO0 .

S8 — 3aXuMMBI Ais MOAKIIOUEHNs BHEIIHEN Gatapeu

S9 — BbIXOJ AN camomucua

W — Tlepekiniovarenpb HANPSI)KEHUS CETU

P — CeTeBO¥ NpEaOXPaHUTEID

6.2. Visamepenue HANpsyKeHHii MOCTOAHHOrO TOKA

ITepeknmouareneMm poja pabor — KHonkonm T2 —
YCTAaHOBUTH DPEXUM »>VI3MepeHue MOCTOSHHBIX BEIN-
unH«. KHomka otnymieHa. Pyukoit K3 ycTaHOBUTH
npenen 10 B Takum o6pa3om, yToOBI CTPENIKA PYUKRHU
ObpLTa HampasieHa K Ne 10 KpacHoi 1mIkanel. HaxaTs
Ha KHONKY T7 — u3MepeHMue HANps>KEHUS IOCTOSH-
Horo Toka. KHomky mosspHoctu npubopa T3 mepe-
BeCTM B IojioXenne + (KHONKa ormymieHa). KHonky
T8, onpejessAoNnlyi0 BXOAHOE COIPOTMBIEHMUE, OT-
HYCTUTh BXOJIHO€ COIIDOTMBIIEHUE COCTABISAET
100 kOm. BxojHoit (huibTp HE BKIIO4YATh. KHOIIKA
T4 ornyuleHa. BeDKAaTh YCTAHOBJIEHMS OTKJIOHEHMS
CTpeNKu npubopa, KOTOPOE MAOKHO GBITH PAaBHO
Hymo. Kuonkoit K3 Bpamiate Hajl€BO M YMEHBIIATDH
Tpefensl HANpsOKeHUsA. YCTaHoBUTH npenen 300 MKB
n pyukonn K4 ycraHoBMTh HONb npubopa, Hpuyem
BXOJHOM 3aXKMM S3 COEAMHEH C 3aXUMoOM S4 (—
BXOX 3aKOpoueH. Pa3oMkHyT» BXom u pyukoit K5
YTOUHUTH YCTAHOBKY HyJs. B ciayuae Heobxommmoc-
TH, 3TOT MPOLECC MOJKHO NOBTOPATh. KHomkon T10
MOJKHO YCTAaHOBUTb rpy0yt0 mwim 60jiee TOUHYIO yCTa-
HOBKY HyJs pyukoit K4. OTnyuieHHas KHONKA OTBE-
yaer rpyboit ycTaHOBKEe, Ha)katas — 0oJiee TOUHOM
ycranoBke Hyns. Ilocne atoro npubop NOArOTOBIEH
K u3mepennto. I1pu M3mMepeHun JOCTATOUHO UYBCTBU-
TEeNpHBIX mpefenoB (300 MKB, 1 MB), memecoobpas-

HO BpEMS OT BPEMEHM NPOKOHTPOJMPOBATH HOJNb. HA-

TIpsSKEHUss ¥ TOKa. IIpm OOBIYHBIX M3MEDPEHMAX 3a-
KUM S4 COEAMHEH C ITOMOIIBI0 3a3€MIISIONIEN 0I0C-
Kku ¢ 3akumom S5. Ilpm m3mepeHunm npubOpoM Ha-
MPSPKEHUI MCTOUYHMKOB, 3€EMJI KOTOPBIX HE HAXOJUT-
C1 Ha HYJIEBOM IOTEHIMaje, CIELYET Pa30MKHYTb
3akuMbl S4, S5. Cieayer MMETh BBMAY, YTO 3aXKUM

K7 — Adjustment of the output voltage for a recor-
der

K8 — Adjustment of maximum deflection for resistan-
ce measurements

S7 — Mains connector

S8 — Terminals for an external battery

S9 — Output for a recorder

W — Mains voltage selector

P — Mains fuse

6.2. Measurement of DC voltages

The push-button T2 for operation mode selection
must be in the position for DC measurements (i. e.
not depressed). The range 10 V has to be set by
turning the arrow-shaped knob K3 so that the
arrow points to No. 10 on the red scale.

Then the push-button T7 must be depressed in
order to select DC voltage measurement. The po-

- larity selector T3 has not to be depressed, i. e. the

polarity “+“ is set. Also the push-button T8 has
not to be depressed — the input resistance is
100 kQ. The input filter has to remain disconnect-
ed, i. e. the push-button T4 is not depressed. After
a brief period of time, when the pointer 'of the
meter has settled in the zero position, the knob
K3 can be turned counterclockwise in order to
reduce the voltage ranges. After setting the range
300 u#V, the zero of the meter has to be adjusted
with the knob K4, whilst the input terminal S3 is
interconnected with the terminal S4, i. e. the input
is short-circuited. Then, after removing the short
circuit, the zero position of the pointer has to be
readjusted with the knob K5. This procedure has
to be repeated, if necessary. Coarser or finer atc-
ion of the knob K4 can be selected with the push-
-button T10 (not depressed — coarser zero setting,
depressed — finer setting). Thus, the multimeter
has been prepared for DC voltage measurements.

When the most sensitive voltage ranges are em-
ployed (300 wV, 1 mV), it is advisable to check
the voltage and current zero positions from time
to time. In routine measurements, tlre terminal S4
is interconnected with the terminal S5 by means
of an earthing link. When a signal supply is being




ni odpor je ddan hodnotami uvedenymi v technic-
kych datech. Neni-li v tomto stavu pfipojen vn&jsi
odpor, vychylka méfidla pro niZ$i napdtové roz-
sahy je za max. vychylkou. Toto neni na zéavadu,
po pripojeni odporu se vychylka vrati na nulu. P¥i
méFeni zdpornych nap&ti zm&nime polaritu mstidla
stladenim tla¢itka T3.

Vadi-li pfi méFeni pronikajici sitové napé&ti, zmen-
$ime jeho vliv zaFazenim vstupniho filtru stladenim
tlacitka T4. V kaZdém pfFipad®& nejdiive zkontrolu-
jeme pracoviSt€é s ohledem na sprdvné zemnéni.
Pfi zapojeni filtru se prodluZuje doba ustdleni vy-
chylky v zavislosti na vnitfnim odporu zdroje.

6.3. MéfFeni stejnosmérnych proudi

Tlacitko T2 (voli¢ funkci) je nestlateno. Tla&itko
T3 je v poloze ,,+“ (nestlateno). Vstupni filtr vy-
pnut, tla¢itko T4 je nestlafené. Tla¢itko T8 je v li-
bovolné poloze, rovnéZ tak knofliky K2 a K3. Pfe-
pina¢ rozsahu K1 nastavime do polohy nejvy$§iho
proudového rozsahu 100 mA. Sipku knofliku nasta-
vime na & 100 modré stupnice. Zmackneme tlacit-
ko T6 — méFeni stejnosm&rného proudu. Vy&kame
ustdleni ru¢ky méridla v nulové poloze. Ot&&ime

S84 umeer emkoctpy npubia. 100 000 nd u CONpPOTUB-
nenue Ry; 2 10° Om oTtHOcuTenpHO 3emiyu. Ha or-
JIENBHBIX IIpEfeNIax HE CIEAYET NPEBOCXOAUTh yKa-
3aHHOE BHYTPCHHEE COIPOTHMBIIEHUE U3MEPIEMOIO MUC-
TOYHMKA. BxOAHOE CONPOTUBIEHNUE MYJIBTUMETPA IIPH
oTnylleHHOM KHomke T8 cocraBiaser 100 xOm. Ilpu
Ha)kaTuM HA KHOIIKY 3TO COIPOTMBJICHUE OTKIIIOUAET-
€ ¥ BXOJHOE CONPOTMBIIEHUE NpuUbOpa OIpeaeseTcs
JAHHBIMM, YKa3aHHBIMM B TEXHUUYECKUX NapaMeTpax.
Eciy B 3TOM COCTOSIHMM HE MOAKIOUEHO BHEIIHEE CO-
IMPOTUBJIEHNE, TO CTPEIKA M3MEPUTEIBLHOTO Ipubopa
Ha OoJyee YyBCTBMUTEIBHBIX IIpEjieslax M3MEDPEHUs Ha-
NPSKEHUS 3aILKAIMBAET. DTO HE ABAAETCA HEAOCTAT-
KOM, NOCJI€ MOJKJIIOUEHUS CONPOTUBJIECHMUSA OTKIIOHE-
HUE CTPENKM PaBHO Hymo. [Ipu mM3MepeHUM OTpHUIa-

. TCJIBHBIX Hanpsmce}mﬁ CICAYET USMCHUTD NTOJIIPHOCTD

npubopa nytem HakaTus Ha KHonky T3.

Eciu npu u3MEpEeHMM MEIIAET HANPSKEHUE HABO-
JOK OT CETM, TO €ro BIMSIHME MOXHO YMEHBIINUTD,
BKIIIOUMB BXOJHOM (PUIBTP MyTEM HAXKaTUs HA KHOII-
Ky T4. OpHako, B mo6oM ciydyae CleAyeT B NEpPBYIO
ouepenb MPOKOHTPOJIMPOBATh M3MEPUTENBHYIO YCTa-
HOBKY C TOYKM 3PEHMS MPaBUIBHOTO 3a3€MJICHMS.
IIpn BKmoueHuM GUIABTPA YBEIUUMBAETCI BpPEMS
YCTaHOBJIEHMS OTKJIOHEHMS CTPEJIKM B 3aBUCHMOCTH

° OT BHYTPCHHCErO COIIDOTUBJIEHUS U3MEPIEMOI0o WUC-

TOYHUKA.

6.3. VizamepeHne NOCTOAHHBIX TOKOB

Kuonka T2 (mepekmouatens pofga paboT) He HaxKa-
ta. KHonka T3 HaxoAuTCA B MOJOXKeHUU »+« (He
Hakara). BxomHoit MIBTD BKJIOUEH, KHOmKa T4
He Hakata. KHomka T8 HaxoauTca B J000M IOJIO-
keHny, Kak u KHonku K2 u K3. Ilepexkntouartens
npefenoB K1 yctaHOBUTh B IOJIOKEHME MaKCUMaJl-
HOro Impepena usMepeHus Toka 100 MA. CTpenky
PYYKM ycTaHoBuUTh Ha Ne 100 cmHem mkansl. Ha-
)KaTh Ha KHONKYy T6 — u3MeEpeHUE MOCTOSHHOTO

measured, the circuit earth of which is not at zero
level, then the two terminals S4 and S5 must not
be interconnected. It must not be forgotten that the
terminal S4 has a capacitance to earth of appro-
ximately 100000 pF and a resistance z 10° Q. At
the individual measuring ranges, the appropriate
resistance of the measured signal supply must not
be exceeded. The input resistance of the multi-
meter is 100 kQ when the push-button T8 is not
depressed. By depressing this push-button, the
input resistor becomes disconnected; the input re-
sistance of each individual range is listed in sect-
ion 3 — “Technical data“. Under this condition,
when an external resistance is not connected to
the input sockets and one of the lowest voltage
ranges is set, the meter indicated more than f.s.d.,
which is not a sign of a defect. After the connect-
ion of the input resistor, the deflection drops to
zero. For the measurement of negative voltages,
the polarity of the meter has to be reversed by
depressing the push-button T3.

If the measurement is interfered with by penetrat-
ion of the mains voltage, then the filter for com-
mon mode rejection can be applieci by depressing
the push-button T4. In any case, it is advisable
first of all to check the measuring setup for cor-
rectness of the earthing. When the input filter is
employed, the setting time of the meter pointer
increases depending on the resistance of the mea-
sured signal supply.

6.3. Measurement of DC currents

The push-button for operation mode selection T2
is not depressed. The same applies to the push-
-button T3 “~+/ (polarity set). The input filter is
disconnected, i. e. the push-button T4 is not depres-
sed. The push-button T8 and the knobs K2 and K3
can be in any position. The highest current range,
i. e. 100 mA, has to be selected with the knob K1.
The arrow of the knob has to be set to No. 100 on
the blue scale. Then, the push-button T6 has to be
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knoflikem K1 doleva a nastavime nejcitliv&j3i roz-
sah (3 nA). Spojené zdifky S4 a S5 spojime se
zdifkou S3 a knoflikem K4 nastavime nulu mé¥Fidla.
Rozpojime zkrat zdifek S3, S4 a opravime nastave-
ni nuly knoflikem K5. Tento postup opakujeme po-
dle potifeby. Tladitkem T10 miZeme nastavit hrub3i
nebo jemné&j$i nastaveni nuly knoflikem K4. Ne-
stladené tladitko — hrub3i nastaveni; stlatené —
jemné&j$i nastaveni nuly. Proud je méfen s malym
dbytkem napéti, a to pro rozsah:

3 nA — 10 A je Gbytek 1 mV
30 uA — 1 mA je tibytek 10 mV
3 mA — 100 mA je Gbytek 100 mV

Mg&Fime-li na nejcitlivéjSich rozsazich (3 nA —
— 10 xA), je vhodné obfas kontrolovat nastaveni
nuly napéti a proudu (K4, K5). Postup pfi mé&feni
proudu na zdroji s nenulovou drovni obvodové ze-
mé je stejny jako pfi mé&Feni napéti. P¥i méfeni

zdpornych proudd zménime polaritu méfidla stla-

tenim tladitka T3.

Vadi-li p¥i méfeni pronikajici sitové napé&ti, zmen-
Sime jeho vliv zaFazenim vstupniho filtru stlatenim
tla¢itka T4. V kaZdém pfipadé nejdfive kontrolu-
jeme pracovi§té s ohledem na sprdvné zemnéni.
PFi zapojeni filtru se prodluZuje doba ustéleni vy-
chylky.

6.4. MéFeni odpori

Tla&itko T2 (voli¢ funkci) je nestlaceno. Tlacitko
T3 je v poloze ,-+“. Vstupni filtr vypnut. Tla&itko
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TOKa. BBDKJATh YCTAHOBJIEHUS OTKJIOHEHUS CTPENKU
npubopa Ha Hyje. Ilyrem Bpamiennsa pyuyku K1 Ha-
JIEBO yCTaHOBUTH Hambojee UyBCTBUTEIBHBIN IIpE-
nen (3 nA). CoeauHeHHBI 3aXKUMBI S4 U S5 coenu-
HUTh C 3aKuMoM S3 m pyukoi K4 yCTaHOBUTH HOJb
npubopa. Pa3sOMKHYTh KOPOTKOE€ 3aMbIKaHME 3aXKMU-
MOB S3, S4 ¥ NPOU3BECTM KOPPEKLMIO HYJs PYUKOM
K5. OmmcaHHbI HOPAKOK paboT, mo Heo6xoAuMMoc-
™, TOBTOpUTh. KuHomkoi T10 MOXHO YCTaHOBUTD

" 6osiee rpyGyto miam Gojiee TOUHYIO YCTAHOBKY HYJs

(pyuxkonn K4). HeHakaTtas KHOIIKA COOTBETCTBYET
rpy0oi yCTaHOBKE, HakaTas KHONKa — Oonee TOY-
HOM ycTaHoBKe HyJs. TOK uM3MepseTcs ¢ MajbIM Ia-
JICHKEM HANDPSKEHUS, KOTOPOE COCTABIAET:

Ha npepene 3 HA - 10 MkKA 1 MB
30 MKA -1 MA 10 mB
3 MA - 100 MA 100 MB

Eciu m3MepeHMe OCYIIECTBISETCS Ha CaMbIX UyB-
CTBUTEIBHBIX Tpefenax (3 HA - 10 MKA), TO Ieneco-
00pasHo BPEMs OT BPEMEEM IPOKOHTPOJIMPOBATH
YCTAaHOBKY HyJisa HanpsokeHus u toka (K4, K5). ITo-
PAZOK pabGoThl IIpU M3MEPEHMM TOKA B MCTOUHMUKE
C HEHYJIEBBIM YPOBHEM IOTEHIMAJNA 3€EMIM SBISETCA
TAaKMUM K€, KaK ¥ TIpy U3MEpEeHUM Hanpsoxkeuus. Ilpu
M3MEPEHUN OTPUIATEIbHBIX TOKOB M3MEHSETCH II0-
nspHOCTs Npubopa NMyTeM HaXkKaTus Ha KHONKy T3.

Ecau mpu M3MEPEHMM MELIAET HANPSIKEHME HaBO-
JIOK OT CETM, TO ITO BIMSIHME MOXXHO YMEHILUUTH Iy-
TEM BK/IOYEHMS BXOJHOro (wibTpa B PE3YJbTATE
HaKaTusg Ha KHOIKY T4. Bo. BcAKOM ciydae, B Iep-
Byl0 OYepeAb CIEAYET NPOKOHTPOIMPOBATH M3MEPH-
TEJIBHYO CXEMy C TOYKM 3PEHMSA NPABMIBHOIO 3a-
3emiueHus. IIpu BKIOUeHMM DUIBTPA BO3pACTAET
BpeMs YCTAHOBIIEHMs CTPEJKM Ipubopa.

6.4. VIamepeHue CONPOTHUBIEHMI

Kuonka T2 (nmepeknouaTeip PEXUMOB pabOTH) He-
Hakata. Koomka T3 HaxoguTCs B TOJIOXKEHUM » k.

depressed to select DC current measurement. After
the pointer of the meter has settled in the zero
position, the most sensitivite range (3 nA) can be
set by turning the knob K1 counterclockwise. The
interconnected terminals S4 and S5 have to be
connected to the terminal S3 and the pointer of
the meter set to zero with the knob K4. Then, the
short circuit between the terminals S3 and S4 has
to be removed and the zero position of the pointer
readjusted with the knob K5. This procedure has
to be repeated, if necessary. Coarser or finer act-
ion of the knob K4 can be selected with the push-
-button T10 (not depressed — coarser zero setting,
depressed — finer setting). Current measurement
involves only a low voltage drop, as follows:

1 mV within the ranges 3 nA to 10 uA
10 mV within the ranges 30 wA to 1 mA
100 mV within the ranges 3 mA to 100 mA

When the lowest, i. e. the most sensitive, current
ranges are used (3 nA to 10 wA), it is advisable
to check the adjustment of the voltage and current
zero positions from time to time with K4, K5. The
procedure for measuring the current derived from
signal supplies, the circuit earth of which is not
at zero level, is similar to that for voltage mea-
surements under the same conditions. When nega-
tive currents have to be measured, the polarity of
the meter must be reversed with the’ push-button
T3.

If the measurement is interfered with by the pe-
netration of the mains voltage, then the filter for
common mode rejection can be applied by depres-
sing the push-button T4. In any case, it is advis-
able first of all to check the measuring setup for
correctness of the earthing. When the input filter
is employed, the settling time of the meter pointer
increases.

6.4. Measqrement of resistances

The operation mode selector, i. e. push-button T2,
is not depressed. The push-button T3 is set to “+“
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T4 nestlacené. Tlacitko T8 v libovolné poloze, rov-
néZ tak knofliky K1, K2. Pfepina& rozsahdi K3 na-
stavime na rozsah 10 kQ tak, Ze Sipku knofliku
nastavime na & 10 bilé stupnice. Zmatkneme tla-
Citko T5. VyCkdme uklidnéni rut¢ky mé&Fidla, na-
stavovacim prvkem K8 nastavime max. vychylku
mefidla (znac¢ka e na stupnici odporid). Nastavuje
se prakticky jen pfi uvadéni pfistroje poprvé do
chodu. Zkratujeme spojené svorky S4 a S5 se svor-
kou S3.

Knoflikem K4 opravime nastaveni nuly. Odstrani-
me zkrat svorky S3 se svorkami S4, S5. Knoflik K5

je pribliZng& ve stfedni poloze. Timto je p¥istroj

pfipraven k meéfeni. Volbu rozsahu provddime
knoflikem K3. Nastaveni nuly a maxima vychylky
neni tfeba pro jiné rozsahy opravovat. Hodnota od-
poru udavana Sipkou knofliku K3 plati pro stfed
stupnice.

6.5. Méfeni stiidavich napéti

Tlagitko T2 (voli¢ funkci) uvedeme stladenim do
polohy ,st¥idavda mé&feni“. Tladitka T4, T5, T6, T7,
T8, knofliky K1, K3, K5 mohou byt v libovolné po-
loze. Tlaitko T3 je v poloze nestlafené, tj. ,-+H"“.
Tladitko T9 — méreni stfidavych napéti — stlagi-
me. Pfepinadem rozsahu K2 nastavime rozsah 30 mV
tak, Ze Sipku knofliku nastavime na & 30 modré
stupnice.

Pfechdzime-li na stfidavé méfeni po piedchozim
ss méfeni, vy&kdme asi 5 minut, pak pfi zkratova-
ném vstupu (konektor S2) nastavime nulu méridla
knoflikem K4. PF¥i nastaveni nuly pro stfidavda mé-
Feni musi mit ru¢ka meé#idla urditou vychylku a
nachédzi se v rozmezi Cerné znadky na 30 dilkové

Bxoanon ¢unprp BeIKMoueH. KHonka T4 HeHaXkara.
Kuonka T8 — B m000M MOJOKEHMM, KAK U KHOIKHU
K1, K2. ITepekmouatenem mnpegenos K3 ycTaHOBUTH
npenen 10 KOM Takum 06pa3oM, UTO CTPEJIKA pyu-
KM YCTAHOBUTCA TNPOTUB umcia 10 Oenoi IKaJwl.

Hakate Ha KHONKy T5. BeIKJaTh [0 YCTAHOBJICHUSA
CTPEJIKM M3MEPUTENBHOr0 Npubopa U C MOMOILbIO
YCTaHOBOYHOro 5sjeMeHTa K8 yCTaHOBUTH MaKCHU-
MaJIbHOE OTKJIOHEHNE CTPENKU Ipubopa (MHOEKC oo
Ha ILIKajJe CONPOTHMBICHMI). YCTAaHOBKA OCYILECTBIIS-
€TCsA MPAKTMYECKM TOJBKO IIPM HEPBOM IIyCKE INIpU-
6opa B 3KCIIyaTanui0. 3aKOPOTUTbL COEAMHEHHBIE 3a-
XuMbl S4 u S5 ¢ 3akumom S3. Pyuxoit K4 yTou-
HUTb YCTAHOBKY HYJIS. YCTDAaHUTh KOPOTKOE 3aMbl-
KaHue saxkmma S3 ¢ 3axumamu S4, S5. Pyuka K5
HAXOAUTCA NPUOIU3UTENHHO B CPEJHEM II0JOKEHUM.
B pesynstaTe 9TOro npmboOp IMOATOTOBIEH K M3Me-
penmio. IlepekitoueHne MNPENETIOB OCYIIECTBIAETCA
pyukoit K3. YcraHOBKa Hyjs M MaKCUMyMa OTKJIIO-
HEHUsT Ha JpPYyTMX IpEAENax He OCYyIECTBISETCS.
3HaueHME CONPOTMBIICHNUS, YKA3aHHOE CTPENIKOI pyd-
ku K3, OTHOCUTCSA K LIEHTPY IIKAJIBI.

6.5. Vismepenue HanpsyKeHNi NepEeMEHHOr0 TOKa

Kuonky T2 — mnepexmouarels poja paBor — Iy-
TEM HaXXaTus INEPEBECTM B INOJOXKEHUE U3IMEDPEHMS
nepemMeHHeIx BeanuuH. Kuonku T4, T5, T6, T7, T8
u pyukn K1, K3, K5 Moryr HaxoauThCs B JOOBIX IO-
noxkennsax. Kuonka T3 ornyiiena, 1. e. »+«. Kuon-
kKa T9 — usmepeHue NEPEeMEHHBIX HAIDPSKEHUI —
HaXaTa. [lepexmouaTenem npesenos K2 ycraHoBuTh
npepen 30 MB, mpuuem CTpenka pydKM HaXOIUTCS
npotuB umciaa 30 cuHeyn mwkainsl. Ilpu nepexope ot
M3MEPEHUS MOCTOSHHBIX BEIMYUH K UBMEDPEHUSAM IIe-
PEMEHHBIX BEJMYMH HEOOXOAMMO BBDKAATH NPUOIN-
3UTEJIPHO 5 MUH. ¥ 3aTEM IIPU 3aKOPOYEHHOM BXO-
ne (rEesgo S2) ycraHOBuTH HOJB mpubopa DYYKOM
K4. Tlpu ycraHOBKE HyNs B PEXMME U3MEPEHMUS

polarity (not depressed). The input filter is discon-
nected, i. e. the push-button T4 is not depressed.
The push-button T8 and the knobs K1 and K2 can
be in any position. The range selector K3 is set to
the range 10 kQ, i. e. the arrow of the knob must
point to No. 10 of the white scale.

The push-button T5 has to be depressed. After the
pointer of the meter has settled at a position close
to f.s.d., the knob K8 has to be turned to adjust
maximum deflection, marked -« on the scale. This
adjustment is necessary practically only when the
multimeter is operated for the first time. After
connecting the short-circuited terminals S4, S5 to
the terminal S3, zero deflection is adjusted with
the knob K4. Then, with the connection between
terminal S3 and the short-circuited terminals S4,
S5 removed, the knob K5 has to be set approxima-
tely to the centre of its track. Thus, the multi-
meter has been prepared for resistance measure-
ments. '

The required resistance range can be selected with
the knob K3. After having been carried out once,
the zero and maximum deflection adjustment need
not be repeated for each resistance range. The ma-
ximum value indicated by the arrow-shaped knob
K3 and the number appearing in the window 03
refer to midscale reading.

6.5. Measurement of AC voltages

The operation mode selector, push-button T2, has
to be depressed and thus AC measurements select-
ed. The push-buttons T4, T5, T6, T7, T8 and the
knobs K1, K3 and K5 can be in any position. The
push-button T3 has not to be depressed, i. e. it
must be set to “4“ polarity. The push-button T9
must be depressed and thus LF-AC voltage mea-
surement selected. Then, the range 30 mV is select-
ed by pointing the arrow-shaped knob K2 to No.
30 on the blue scale. If an AC measurement has
to be carried out after a DC measurement, then
after approximately 5 minutes have elapsed, with
the input connector S2 short-circuited, the zero of
the meter has to be adjusted with the knob K4.
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stupnici pro stfidavé méfeni. Nastaveni nuly je
stejné& citlivé pro vSechny rozsahy. Proto je jeji na-
staveni vhodné kontrolovat pfi méFeni na kterém-
koliv rozsahu. Po kaZdém zapnuti p¥istroje na sti-
davé méf¥eni nebo pFi zmé&né okolni teploty je vhod-
né zkontrolovat pfFesnost pfistroje. Kontrolujeme
pomoci vestavéného kalibraéniho zdroje. Kalibrag-
ni napéti obdélnikového priib6hu o efektivni hod-
noté 30 mV,

30 mV

(Ustr. = _6,_90_1_

= 33,3 mV)

Prepina¢ K2 pFepneme do polohy KAL. a pfipadnou
odchylku vyrovndme kalibraénim potenciometrem
K6. Timto je pFistroj pfipraven k méfeni. Rozpo-
jenim svorek S5, S4 je moZné pifistrojem mérit i na
obvodech s nenulovou stejnosmérnou trovni obvo-
dové zemé. P¥i méfFeni musime uvaZovat, Ze stinici
¢ast zdifky S2-m4a v{ici kostfe piistroje (zdifka S5)
kapacitu 100000 pF a odpor R;, z 10° Q. Vystup
pro zapisovad mé zdporrou polaritu, 4+ poél je spo-
jen s obvodovou zemi.

6.6. Méfeni stfidavych napéti se sondou

6.6.1. Do konektoru S1 pFfipojime vt
sondu (1AK 058 67)

Tlagitko T2 (voli¢ funkci) stlacenim uvedeme do
polohy ,stfidavé méfeni“. Tla&itka T4, T5, T6, T7,
T8, knofliky K1, K3, K5 mohou byt v libovolné po-
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[IEPEMEHHBIX BEJMUMH CTpeEJiKa Npubopa HO/DKHA U-
METb OIIPEJEJICHHbIE OTKJIOHEHMsI U HaXOIUTCI B
npefenax 4YEpHOro MHJEKCA Ha IIKajie M3MEpEeHUS
NEPEMEHHBIX BEJIMUMH C 30: JEJIEHUAMU. Y CTAHOBKaA
HyJs MMEET TaKyl J>X€ YyBCTBUTEJIHHOCTb HA BCEX
npejenax. I103TOMy e€ YCTaHOBKY CIEAYET KOHTPO-
JIMpOBaTh NpM M3MEPEeHUM Ha mob6om npexene. Ilo-
Cll€ KaXKJOTO BKJIIOYEHMS TpubGopa B PEXUM U3Me-
pEHUs IEPEMEHHBIX BEJNMUMH, a TAKXKe IpU U3Me-
PEHMM TEMIIEPATYPhl OKPY’KAIOI[ETO BO3JAyXa Iieje-
co00pa3Ho IPOKOHTPOJMPOBATh TOYHOCTh M3MEDE-
Hust npubopa. KoHTpons oOcCymiecTBisercs C IO-
MOILbI0 BCTPOEHHOTO npubopa KanmbpoBku. Hamps-
JKeHue KanuOpOBKM VIMEET IPIMOYTOJBHYI0 chopmy
n ero 3ddexTuBHOE 3HAUYEHMe cocrasiger 30 MB.
30 MB

= ———— =33,3 MB)

(Ucpen. 0,901

IMepexkntouarens K2 mnepekmoyaeTcs B IIOJIOXKEHUE

KAJI. n umeromieecss OTKIOHEHME YCTPAHUTHh C IIO-
MOILIIBIO NOTEHIMOMETpPA Kanubposku K6. B pesyiib-
Tate 9TOro InpubOp MOATOTOBJIEH K WM3MEPEHUIO.
ITyrem pa3MblKaHMSI TEPEMBIUKM 3a’KMMOB S4, S5
npubop MOKHO MCIIOJH30BATH JJIsi U3MEDPEHUS CXEM
C HEHYJIEBBIM IIOCTOSIHHBIM IIOTEHLMAJIOM 3eMun. [1pu
M3MEPEHUN HEOOXOAMMO MMETh BBUAY, UTO SKpaH-
Hasg 4acTh 3aXuma S2 mMeeT eMKocTh 100 000 nd
u compotuBienne Ry, = 10° OM OTHOCHUTEIBHO
Kopryca mnpuGopa (3axkmm S5). Beixox aada camo-
nyuclHa MMEET OTPUI[ATENBHYIO0 MOJSIPHOCTh — IIOJIO-
SKUTEJIBHBIM IOJIIOC COEJMHEH C 3E€MJIEN CXEMBI.

_; -
6.6. VI3aMepeHue HANpPsIKEHUH) NEPEMEHHOr0 TOKa

C IMOMOIIbI0 30HAA

6.6.1. K rHe3agy S1 NOAKIWUYUTDL 30HJ
BY (1AK05867)

Kuonky T2 (mepekmiouatens pojga paboT) mepesec-
T B IOJIO)KEHNE »3MMEPEHME IIEPEMEHHBIX BEJIN-
YMH« TIyTEM HaKatMsa Ha Hee. KHomkmu T4, T5, T6,

The meter pointer set to zero for AC measurements
must show a certain deflection within the limits
marked in black on the 30 division &scale for AC
measurements. The procedure for zero adjustment
is equally sensitive for all the ranges, therefore it
is advisable to check it from time to time regard-
less to which range .is employed. Whenever the
multimeter is switched over from DC to AC measu-
rement, or when the ambient temperature has
changed, it is recommended to check the accuracy
of the instrument by means-of the built-in supply
of calibrating voltage. The calibrating voltage has
a rectangular waveform and its RMS value is
30 mV.

30 mV

0901 =33.3mV

Umean =
The selector K2 is switched into the position CAL
and the error, if any, compensated with the poten-
tiometer K6. Thus, the multimeter has been prepa-
red for an LF - AC voltage measurement. With the
earthing link between the terminals- S4 and S5
disconnected, the instrument can be used also for
measurements on a signal supply, the circuit earth

of which is not at zero level. However, during such

a measurement, it must be taken into consideration
that the screening of the terminal S2 has a capa-
citance of approximately 100000 pF and a resis-
tance of z 10° Q against the framework (terminal
S5) of the multimeter. The output for a recorder
has negative polarity, the positive pole is connec-
ted to the circuit earth.

6.6. Measurement of RF - AC voliages with the RF
probe employed

6.6.1. The RF probe (1AK05867) has
to be connected to the
connector S1

The operation mode selector (push-button T2) must
be set into the position for AC measurements de-
pressedy The push-buttons T4, T5, T6, T7, T8 and
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loze. Tlagitko T3 je v poloze ,+“ (nestlatené).
Tla¢itko T10 — méfeni stfidavych napéti se son-
dou — stladime. Knoflikem K2 nastavime rozsah
10 mV tak, Ze Sipku knofliku nastavime na &. 10
modré stupnice. Obdobn# nastavujeme dal$i roz-
sahy. Vy&kame asi 5 minut a p¥i zkratované sondé
nastavime nulu méfFidla knoflikem K4. Pfi nasta-
veni nuly musi mit ru¢ka méfidla ur€itou vychylku
a nachazi se v rozmezi ¢erné znacky na 30 dil-
kové stupnici pro stfidavd méfeni. Pro vy38i roz-
sahy vychylka ru¢ky klesd a na rozsazich 300 mV,
1 V, 3 V poklesne prakticky na nulu. Timto je
pfistroj pfipraven k méfeni. Rozpojenim svorek S4
a S5 je moZné méFit na obvodech s nenulovou stej-
nosmé&rnou urovni obvodové zemé. PFi méfeni mu-
sime uvaZovat, ¥e kovovy obal sondy mé vi¢i kostfe
kapacitu 100 000 pF a R{, z 10° Q. P¥i del3im méfe-
ni na rozsazich 10 mV a 30 mV provadime kontro-
lu nastavent nuly €astéji. :

6.6.2. Samotnéd hrotovéd sonda

je vhodnd pro meéfeni vi napéti v udanych chybach
asi do 200 MHz aZ 300 MHz, pficemZ usilujeme
vZdy o to, aby mé&Fené nap#ti bylo pfivedeno bez-
prostfedn# na vstupni svorky sondy, tj. mezi hrot
a zemnici kolik; nedoporuduje se pfi tom naleto-
vavat na hrot & zemnici kolik jakékoliv vodiCe
nebo jinak nevhodn& upravovat tyto vstupni svorky
sondy. KaZda takovato tprava vede ve svych da-
sledcich zejména ke zvy3eni induké&nosti svorek
sondy, coZ mé za nésledek zménu jeji frekvenéni

T7,- T8 u pyuku K1, K3, K5 MOryr HaxoauThCid B
mobbix nonokeHusax. Kaonka T3 HaxoauTca B IIO-
noxxeHun »+« (He Haxara). KHomky T10 — wu3me-
peHMe TEepeMEHHBIX HANPDKEHMIA ¢ 30HIOM — Ha-
)kath. Pyukon K2 ycraHosuth mpejen 10 mB, npu-
YyeM CTpejika PY4YKM HAXOAUTCA NPOTuB umciaa 10
CHMHEN IIKaibpl. AHAJOTMYHO YCTAaHABIMBAIOTCA IIO-
cnepyouue npepesl. BoDKAaTh NPUOIM3UTENRHO 5
MMHYT ¥ IPY 3aKODOUYEHHOM 30HJ€ YCTAHOBUTH HOJb
npuGopa pyukoi K4. Ilpu ycTaHOBKE Hyss CTpEJKa
npubopa JOJNKHA JaBaTh ONPEAENIEHHbIE OTKIIOHE-
HUS, COOTBETCTBYIOIME INPEJEIaM UYEPHOM METKU Ha
IIKajJe M3MEpPEHUss IEePEMEHHBIX BeaMuMH ¢ 30-10
neneauamyu. C yBEIMUYEHMEM IIPENENIOB OTKJIOHEHUE
CTPEJKM YMEHBIIAETCS M Ha mpepenax 300 mB, 1 B,
3 B cTaHOBMTCH NPAKTMUECKM DaBHBIM Hyii0. B pe-
3yJIbTATE STOTO NPUOODP NOATOTOBJIEH K U3MEPEHUAM.
TIpu pasMblKaHMM 32KMMOB S4 U S5 MOXKHO W3-
MEPATh CXEMBI C HEHYJIEBHIM IOCTOSHHBIM IOTEHIMA-
joM 3emuin. IIpu M3MepeHUn CIEAYET MMETh BBUAY,
YyTO METaJIMdeckas 000JI0UKa 30HAA MMEET EMKOCTh
100 000 n® u comporusienue R,; = 10° Om OTHO-
cuTeNbHO Kopmyca. Ilpu 6osee IPOJOIKUTEIBHBIX
n3MepeHnsax Ha npegenax 10 mMB u 30 mMB HeoOxo-
IMMO ualle IPOBOAUTh KOHTPOJIb YCTAHOBKM HYJIA.

6.6.2. Cam 30HJ C OCTPOKOHEYHBIM LIYyNOM SIBJISCT-

Ci1 MOAXOMAIMM IS M3MEPEHMS HaIpsKe-
uus BY ¢ yKasaHHOM IOTPEIIHOCTBIO JO YaCTOTBHI
npubausuteapHo 200 MI'n - 300 MIn, mpuyem He-
06X0AMMO CIEAMUTh 32 TeM, uTO6GH U3MEPIEMOE Ha-
Ipsi’KeHue I0AABaAJOCh HENOCPEACTBEHHO Ha BXOA-
HBIE 32KMMBI 30HJA, T. €. K LIYNy ¥ 3a3€MIIAOLIEMY
wrudTy. IIpn 3TOM HE PEKOMEHJYETCd K ILIyIy MK
3azemugonieMy ITUQTY IpuUIaMBaTh Kakue Obl TO
HM ObUIO IpoBOAa iy nMoObIM 00pa3somM M3MEHATH
KOHCTPYKIMIO 3TMX BXOJAHBIX 3akumoB. Kaxjoe Ta-
KO€ M3MEpEHME IPUBOAUT, TIIaBHBIM 00Da30oM, K yBEy
JVMYEHNIO MHAYKTMBHOCTM 32’KMMOB 30HJa, 4YTO BIE-
yer 3a c000i1 M3MEpPEHME €ro 4YacCTOTHONM XapaKTe-

the knobs K1, K3 and K5 can be in any position.
The push-button T3 has to be set to “+“ polarity
(not depressed). The push-button T10 for RF - AC
measurements must be depressed and the range
10 mV selected with the arrow-shaped knob K2 by
pointing the arrow to No. 10 on the blue scale. Any
other required range will have to be set in a si-
milar manner. After approximately 5 minutes have
elapsed, with the probe short-circuited the knob
K4 has to be used to set the pointer of the meter
to zero. The meter pointer set to zero must indicate
a certain deflection within the limits marked in
black on the 30-division scale for AC measurements.
When the higher ranges are selected, the deflect-
ion drops and when the range 300 mV, 1 V or 3 V
is set, it drops practically to zero. Thus, the multi-
meter has been prepared for an RF - AC measure-
ment with the RF probe employed.

When the earthing link between the terminals S4
and S5 is removed, the instrument ‘can be used
also for measurements on a signal supply, the
circuit earth of which is not at zero level. However,
during such a measurement, it must be taken into
consideration that the screening of the probe has
a capacitance of approximately 100000 pF and a
resistance of z 10° Q against the framework. Dur-
ing lengthy measurements with the range 10 mV
or 30 mV employed, the correctness of the zero
adjustment has to.be checked from time to time.

6.6.2. The RF probe itself is applicable for RF - AC

voltage measurements up to frequencies of
approximately 200 MHz to 300 MHz, provided the
measuring errors listed in section 3 — ,Technical
Data“ — are taken into account. It is essential to
apply the voltage to be measured directly to the
input of the, probe, i. e. to its tip and to its earth-
ing pin. It is not recommended to solder any
conductor to the tip of the probe or to its earthing
pin nor to modify these input contacts of the probe
in any way, as all such alterations result in in-
crease of the inductance and thus of the frequency
dependence already starting from 1 MHz, resulting
in increased measuring errors. The RF probe itself
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zévislosti jiZ na kmitoétech vy$Sich neZ 1 MHz.
Dochazi tim ke zvySeni chyby méfeni.

PouZiti samotné hrotové sondy pro meéfeni v kmi-
to¢tovém pdsmu aZ do 300 MHz je sice moZné, ale
jen v tom p¥ipadé&, Ze si pro dany pfipad ovéFime
pfidavné chyby méfeni vlivem zvoleného zpiisobu
pfipojeni hrotové sondy k méfenému objektu.

PFi mé&Feni se samotnou hrotovou sondou na obvo-
dech s vyS88i impedanci je rovn&Z nutno pocitat
s vlivem zatiZeni méfeného objektu vstupni impe-
danci sondy.

MéfFeni s hrotovou sondou v kmitoétovém pédsmu
300 MHz aZ 1,2 GHz s udanymi chybami je praktic-
ky moZné jen spojenim sondy s prlichozim adapté-
rem BP 5182 v koaxidlnich trasdch ¢&i systémech
o vlnové impedanci 75 Q. Adaptér je ve vyrobnim
podniku cejchovan za podminek bezodrazového za-
kon&eni definovanym napétim, vybuzenym v rovi-
né jeho konektoru na strané zatéZe mé¥ici trasy,
do které je zatazen.

Pri praktickém pouZiti adaptéru dava pak toto cej-
chovéani jednoznadénou informaci o drovni napéti
v koaxi4lni trase za vifazenym adaptérem v defino-

vané rovin€ vystupniho konektoru. V pfipadé ne-

dokonalého prizplisobeni trasy za adaptérem je
vSak tfeba pocitat s moZnosti vyskytu pfidavnych
chyb, z4vislych na velikosti a charakteru nepfizpli-
sobeni, vzniklého zapojenim adaptéru do této mé-
fici trasy.

PFi pouZiti adaptéru k méfeni napéti v koaxialni
trase pred viazenym adaptérem nebo p¥i pouZiti
adaptéru jako koncového méFi¢e napéti je takovéto
méfeni zatiZeno pFidavnymi chybami vlivem vlast-
niho nepfizplsobeni adaptéru. Tyto chyby lze nej-
snédze potla¢it uZitim Gsekll mérného koaxidlniho
vedeni takové elektrické délky, kterd zajisti, Ze
vzdélenost mezi rovinou, v niZ zjiftujeme napéti,
a rovinou pfipojeni hrotové sondy do adaptéru je
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PUCTUKM yKe Ha yacroTax 6osnee 1 MTI'm. B pesyins-
TaT€ 3TOT0 BO3PACTAET MNOTPELIHOCTh U3MEPEHMUS.
Vicnonp3oBaHMe OTHENBHOrO 30HAA CO IIYNOM JJIs
U3MEPEHMS B JMANA30HE YaCTOT A0 300 MII sBius-
€TCs BO3MOJKHBIM, HO TOJIBKO IIPM YCJIOBUM, UTO (IS
3a1aHHOTO ClIy4asi OCYILECTBISETCS KOHTPOJb JOIOJI-
HUTENBHON IIOTPELIHOCTY WM3MEPEHMs, BHI3BAHHOM
BBIODAHHBIM CIOCOOOM MOJKJINOYEHMs 30HJAA CO IIy-
IIOM K M3MEPSIEMOMY OOBEKTY.

IIpu u3MepeHuM C OT/[ENbHBIM 30HJOM CO IIYIOM
B CX€Max IIOBBIIIEHHOIO CONPOTUBIEHUS HEOOXOAU-
MO TaKXE YYUTBIBATH HArpy3Ky M3MepseMoro o0-
'b€KTA BXOJHBIM COIPDOTMBJIEHUEM 30HJA.

VisamepeHne ¢ 30HJ0M B AmanasoHe uyactoT 300 M
-1,2 TTy ¢ yka3aHHBIMM IOTPELIHOCTAMU SBISETCS

OPaKTUYIECKM BO3MOXKHBIM TOJIBKO IIPM COEAMHEHMN

30HJa C IPOXOAHBIM ajantepom BP 5182 B Koakcu-
aNbHBIX JIMHMSX UM CUCTEMAX C BOJHOBBIM COIIPO-
TuBNEeHMEM 75 OM. AZamnTep Ha 3aBOJE-M3TOTOBUTE-
Jie TPajiyupoBaH TNpPU YCIOBUM OTCYTCTBUS OTpake-
HUI OINPEJENECHHBIM HAIPSKEHMEM, BO3HUKAIOLIMM
B IUIOCKOCTM €ro (PUIIKY HA CTOPOHE HATPY3KU M3-
MEPUTEJIBHONM TPACCH, B KOTOPYIO aJanTep BKIIIOYEH.
IIpu mnpaKTMYECKOM MCIONB30BAHMM ajanTepa 3Ta
KanubpoBKa JaeT OAHO3HAYHYI0 MHQOpMaIuio 06
YPOBHE HAIDSKEHUsT KOAKCUAJILHOM TPACCHI B TOUKE
32 aJalTEPOM B OIPEACIEHHONM IIOCKOCTU BHIXOHO-
ro paspeMa. B cilydae HENOJHOrO COIJIaCOBAHUS
TPacCel 3a AAANTEPOM HEOOXOAMMO YUMUTHIBATH Ha-
JIMUME JONOJHUTENIBHOW IOTPEIIHOCTY B 3aBUCUMOC-
TH OT BEJIMUYMHBI ¥ XapaKTepa pacCOorjacUBaHMS,
BO3HUMKIIETO B PE3yJbTaTe€ BKIIOYEHUSA ajanTepa B
9Ty M3MEPUTENbHYO TPACCy.

IIpn ucnonp30BaHMM ajanTepa Al M3MEPEHMS Ha-
[IPSIKEHNI B KOAKCUAIbHOM TPACCE NMEPEN BKIIOUEH-
HBIM afalTEpOM MIM NIPU MCHOJB30BAaHMM ajanTepa
B Ka4y€CTBE OKOHEYHOTO W3MEPUTENA HAIPSKEHUS
MMEIOT MECTO JAONOJHUTEIbHBIE IOTPELIHOCTM, BbI-
3BaHHbIE COOCTBEHHBIM DPaCCOriacoBaHMEM ajalTepa.
OTH MOTPELIHOCTH, Jy4Yllle BCETO, MOAABUTH MCIIOJb-
3y OTPE3KM M3MEPUTENbHBIX KOAKCUAJBHBIX JMHUI
TaKOM 3JIEKTPMYECKONM AJIMHBI, KOTOpas oGecreunsa-

is applicable in measurements at frequencies up
to 300 MHz, but only if in each particular case, the
additional error caused by the method of connect-
ion of the probe tip to the measured object is
ascertained beforehand. When the RF probe is
employed on its own for an RF - AC measurement
on a circuit of higher impedance, then also the
loading effect on the measured object due to the
input impedance of the probe must be taken into
consideration.

Measurements with the RF probe within the fre-
quency range of 300 MHz to 1.2 GHz are feasible
(taking into account the listed errors) only when
the probe is employed together with the feed-
-through adapter BP 5182 in coaxial lines or cir-
cuits of 75 Q characteristic impedance. The adapter
is calibrated by the makers under conditions of
reflectionless termination with a defined voltage
applied in the plane of its connector at the load
side of the measuring line into which the adapter
is inserted. In actual practice, when the adapter
is employed, this calibration offers information
about the voltage level after the inserted adapter
in the coaxial line in the defined plane of the
output connector. However, when the line after the
adapter is matched imperfectly, then it is neces-
sary to reckon with the possibility of additional er-
rors which depend on the character. of the mis-
match caused by the insertion of the adapter into
the measuring line.

When the adapter is used for measuring the RF
voltage in a coaxial line in front of the inserted
adapter, or when the adapter is employed as a
terminal voltmeter, the measurement is affected
by additional errors due to the imperfect matching
of the adapter itself. These errors can be prevent-
ed best by using such sections for the coaxial mea-
suring line, the electrical lengths of which ensure
that the distance is /2 between the plane in which



A/2. (Konstrukéni délka mezi rovinou pfipojeni hro-
tové sondy a rovinou konektoru adaptéru je 53 mm).

PFi pfesnych mérenich musime rovnéZ.brat v tva-
hu tu skute¢nost, Ze vi detektor hrotové sondy
reaguje na rdznou hodnotu méfeného napéti. Za-
timco pro napéti asi 30 mV je vychylka Gmérné
efektivni hodnoté mé¥eného napéti, pro napéti asi
1 V je vychylka tmérna Spi¢kové hodnot& méfe-
ného napéti. V rozmezi hodnot mé&Feného napsti
v rozsahu asi 30 mV aZ 1 V dochézi k plynulému
pfechodu umérnosti vychylky od efektivni k Spié-
kové hodnoté méFeného nap8ti. Ve vyrobnim zé-
vodé je vSak pFistroj cejchovéan v efektivnich hod-
notdch nezkresleného sinusového signélu.

-~

Detektor sondy mé¥i zdpornou pllvlnu méreného
napéti. Teplotni koeficient hrotové sondy je pouZi-
tym zapojenim znaéné potlafen, pFi presnych mé-
fenich je vSak tfeba s jeho vlivem pocitat. Pfitom
pfi prudkych zménédch okolni teploty o vice neZ
10°C je vyhodné pockat asi ptl hodiny na teplotni

ustdleni obvodd voltmetru, zejména obvodd hrotové

sondy, nebot teplotni koeficient je specifikaci za-
ru¢ovan pro ustédlenou teplotu sondy.

6.6.3. Prib&h typickych frekvenénich charakteris-

tik pro vf nap#ti 3 V a 30 mV je zndzorné&n
na obr. 7. Rozptyl hodnot pfi ostatnich tdrovnich
napéti je ohrani¢en meznimi kfivkami 1 a 2. Zaru-
¢ované tolerance jsou naznaCovéany stupiiovitymi
pfimkami.

€T TO, YTO PACCTOSIHME MEXAY INJIOCKOCThIO B KOTO-
POVl OmNpeneNsaeTcs HAIPSXKEHUE, M IIOCKOCThIO NOJ-
KIOYEHMS 30HAQ CO LIyIIOM B ajalTepe, COCTaBISAET
y/2. (KOHCTPYKTMBHAs JUIMHA MEXAY IJIOCKOCTBIO
MOAKIIOUEHNs 30HJa CO ILYIIOM M IIJIOCKOCTBIO pas-
'bEMA afIAlTEPA COCTABIAET 53 MM).

TIpu TOYHBIX M3MEPEHMSAX HEOOXOAMMO TAKXKE IpU-
HMMATh BO BHMMAHME TO OOCTOSATENBCTBO, UTO AE-
TeKrop BU 30HJa pearMpyer Ha pa3iMuHbIE 3HAUE-
HUA M3MEPSEMOro HalpsoKeHus. [Ipu HanpssKeHuu
npubansntesibHo 1 B OTKIOHEHUE NMPONOPUMOHATB-
HO NMKOBOMY 3HAUEHMUIO M3MEDPSEMOrO HAIPSKEHUS
B TO BpEMsd, KaK IIpu HampsokeHum npubia. 30 mB
OTKJIOHEHME TIPONOPIMOHANLHO 3D (DEKTUBHOMY 3Ha-
YeHM0 u3MepsemMoro HanpspkeHus. Ilpu 3HAUeHMAX
U3MEPSAEMOr0 HANPSDKEHUs B INpejerax OT INpubi.
30 mB o 1 B umMeer MECTO NJABHBIM NEPEXO] IMPO-
MOPIMOHAJIBHOCTY OTKJIOHEHUSA OT 3¢(h(HEKTUMBHOTO K
NMKOBBIM 3HAUYEHUSIM M3MEPIEMOTO HAIPIKEHUL.
Ha 3aBoje-u3rotoBuTele npudboOp NpPOTrpajyMpoBaH
B 3 dEKTUBHBIX 3HAUEHUSAX HEUCKAXKEHHOI'O CUHY-
COMJAJIBHOTO CUTHAIA.

JTeTEKTOp 30HJA U3MEPSAET OTPULIATENBHYIO HONYBOJ-
HY U3MEPSEMOTO HATIPSKEHMS.

TeMnepaTypHblil K03 (pHUIMEHT 30HAQ 3HAUUTEIBLHO
nojasieH Giarogapsa ucnoasdyemont cxeme. OfHAKO
MpM TOYHBIX M3MEPEHMSAX HEOOXOAMMO YUMUTHIBATDH
BIMAHME TeMIepaTypHoro Koadduiyenra. Ilpu sTom
IIpU pE3KMX M3MEHEHUAX TEMIEPATYPhl OKpPY>Kato-
mero Bo3fyxa 6onee, uem Ha 10 °C nenecoobpasHo
BBDKAATh npubia. 0,5 uaca AJiS YCTAHOBJIEHUSA TEM-
MepaTypsl CXEM BOJBTMETPA, IJIaBHBIM 06pa3oMm, 30H-
7a, TAK KaK TeMIIePaTypHbI1 KO3 GDUIMEHT B CIle-
mmduKanMmu onpepesied s YCTAaHOBMBIIENHCA TEMIIE-
patypsl 30HAA.

6.6.3. dopMa TUIMUYHBIX YaACTOTHBIX XapaKTEpuC-

TUK HanpsbkeHus BY 3 B u 30 mB noxkasana
Ha puc. 7. Pa3bpoc 3HaueHMi NIpU OCTAJIBHBIX YPOB-
HAX HANPSKEHUs OTPAHMUEH IPEAEIbHBIMU KPUBBHI-
mMu 1 u 2. FapaaTupyembie JOMYCKY IIOKA3aHBl CTY-
TEHYATbIMM KPUBBIMU.

L}

the voltage is being measured and that in which
the RF probe penetrates into the adapter. (The
constructional distance between the plane of con-
nection of the RF probe and that of the connector
of the adapter is 53 mm.)

During all these measurements, it must be taken
into consideration also that the RF detector of the
probe responds to various values of the measured
voltage. Whereas, at a voltage of approximately
30 mV the deflection of the meter is proportional
to the RMS value of the measured signal, at a volt-
age of approximately 1 V the deflection is pro-
portional to the peak value of the measured signal.
Within the range of measured voltage values from
approximately 30 mV to 1 V a continuous transition
takes place from the proportionality of the RMS
value to that to the peak value. However, the in-
strument is calibrated in terms of RMS voltages
of an undistorted sinusoidal signal.

The detector of the RF probe processes the nega-
tive half-wave of the applied voltage.

The thermal dependence of the probe is reduced
greatly by the employed circuitry; however, in
exact measurements it is necessary to take its in-
fluence into consideration. After a sudden change
of the ambient temperature exceeding 10 °C, it is
advisable to allow approximately 30 minutes to
elapse in order to ensure thermal stabilization of
the circuits of the voltmeter, especially those of
the RF probe, before carrying out a measurement,
as a stabilized temperature is a prerequisite for
the rated thermal properties of the probe.

6.6.3. Typical frequency response curves of RF

voltages of 3 V and 30 mV are given in Fig.
7. The spread of walues at other voltage levels is
limited by the curves 1 and 2. The guaranteed to-
lerances are indicated by stepped lines.
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6.6.4. Vysokd citlivost a 3iroky napé&tovy rozsah

piistroje jsou dosaZeny maxim&lnim vyui-
tim detekCnich diod hrotové sondy. Proto p¥i méfe-
ni na riznych napétovych rozsazich v rychlém sle-
du po sob& se objevuje zvla§tni druh hystereze
detekCnich diod, v nichZ nastdva pFl napéti Fadu
voltl proudovy ohfev PN pfechodu. Tento zjev mé&
ur¢itou setrvacnost. Je proto nutno p¥i pFepnuti
z rozsahu voltfi na rozsahy 10 mV a 30 mV poéitat
s uritou dobou zotaveni pfechodu, po jejim¥ uply-
nuti uk&Ze pristroj sprdvnou hodnotu mé¥eného
napéti.
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Obr. 7 Puc. 7 Fig. 7

6.6.4. BbICOKass 4yBCTBUTEIBHOCTb ¥ IIMPOKMUE IIpE-

JeNBl  M3MEDPEHMS  HaNpsyKeHus mnpubopa
obecneuensl 61arofjaps MakCUMMaJbHOMY MCIIOJNB30-
BAaHMIO NETEKTOPHBIX [MOJOB 30HAA CO Iyymom. ITo-
3TOMY IIpU  U3BMEPEHUM C DPa3IUUHBIMU IIPEAEIaAMU
HANPSDKEHMs B OBICTPON IIOCIEROBATENBHOCTU APYT
3a ApPYrom IMOABJIAETCS 0COOBIT BUJ rucTepesnca je-
TEKTOPHBIX JMOJOB, B KOTOPBIX MMEET MECTO HATPEB
nepexofa PN npm yposHsx o6pabaTbiBaeMbIX HANpS-
JKEHMI TIOPSAAKAa eQUMHUIIA BOJIBT. DTO SIBICHUE UMe-
€T OIpeAeNeHHy0 uHepuumio. ITostomy mnpm mepe-
KJIIOYEHUM TIPENENOB BOJBT Ha Mpeneiasl 30 MB u
10 MB Heob6XoamMMoO NpMHMMATL BO BHMMAHUE OIpe-
JICJICHHOE BPEMsA BOCCTAHOBJICHMs IE€PEXOAA, IO JC-
TEYEHUY KOTOPOTO NpuOOp HOKa3bIBAET NPABUIBHOE
3HAYEHME U3MEPSIEMOTO HANPIKEHU.

6.6.4. The high sensitivity and wide.voltage range
of the multimeter are achieved by maximum
utilization of the detector diodes in the RF probe.
Therefore, if measurements are carried out by us-
ing various ranges in quick succession, hysteresis
of the detector is encountered due to the heating
of the PN junction of the employed diodes at volt-
ages of the order of several volts. This phenome-
non exhibits a certain inertia; therefore, it is ne-
cessary to allow for junction recovery when the
measuring range is changed from volts to 10 mV
or 30 mV. After this period of time has elapsed,
the multimeter indicated the correct value of the
measured voltage.




7. POPIS MECHANICKE KONSTRUKCE

7.1. Konstrukéni provedeni multimetru

Multimetr je vestavén v typizované kovové skfini.
Kryt pfistroje se odnim4 po odSroubovéni &tyf
Sroubi na bocich pFistroje. Spodni kryt lze ode-
jmout od$roubovédnim dvou 3roubli na pfednim a
dvou na zadnim panelu. P¥istroj je rozdélen pfte-
paZkou na dvé poloviny. V levé poloviné jsou na-

péjeci zdroje, zdroj obdélnikového napéti a klio-

va€ a n&které pomocné obvody. VSe (mimo trans-
formétor) na spoletné desce s ti§t&nymi spoji. Je
zde rovnéZ prevdZnd ¢4st tladitkové soupravy, ms-
fidlo a nastavovaci prvek pro kalibraci nf volt-
metru. V pravé ¢asti jsou tyto hlavni dily: operaéni

zesilovaé (umistény na  stfedni pFepaZce),
vstupni €4st nf voltmetru — dé&li¢e, impedané&ni
transformaétor, invertor, konstrukéni jednotka s

efektivnim detektorem a kompenzadnimi diodami,
ochranné obvody operdéniho zesilovade a vstupni
filtr 50 Hz. To v8e je na druhé desce s ti§ténymi
spoji. 'Jsou zde v3echny prepinace s pFislu§nymi
déli¢i, vstupni svorky konektoru pro vf sondu,
ovlddaci prvky pro nastaveni nuly, maxima vy-
chylky ohmmetru a vystup pro registra¢ni pf¥istroj.
Cely tento prostor je stinén pfed vné&jSimi vlivy
krytem. Tento kryt je opatfen otvory, kterymi jsou
pFistupny nastavovaci prvky. Po odSroubovani 3esti
groubli je mo¥né jej odejmout. Pro snadn&jsf opra-
vy jsou ob& desky s tiSténymi spoji vyklopné a
operalni zesilova€ zasunut v noZové li§t&. RozloZe-
ni jednotlivych celkd je zFejmé z obrazové piilohy
(kapitola 14).

7. OIIMCAHUE MEXAHMYECKOW
KOHCTPYKLIU

7.1. KOoHCTpYKTHBHOE MCHOJHEHME MYJbTUMETpPA

MynbTUMETD YCTAHOBJIEH B TUIIOBOM MeETaJINYEC-
KoM gamumke. Kppimka npubopa CHUMAETCS IIOCHE
BBIBMHUMBAHMS YETHIPDEX BMHTOB 110 G0Kam mpubopa.
HU>KHIOI0 KPBIILIKY MOXXHO CHSTh NyTEM OcCaabjeHus
ABYX BUHTOB Ha fIepelHEN U ABYX BUHTOB Ha 3aj-
Heil maHensx. [Tpubop pasfeleH NMeperopoakoi Ha
JIB€ 4YacTu. B JIeBOM IOJIOBMHE YCTAHOBJIEHBI MCTOU-
HUKM MOUTAHMUS, MCTOYHUK HPSIMOYTOJBHOTO HANpPS-
JKEHMs M KJl04eBasi CXemMa HapsJy C HEKOTODPhIMU
BCIIOMOTaTeNbHBIMMU Iiensamu. Bce (kpome TpaHcdoOp-
MarTopa) YCTAaHOBJIEHO Ha OOIeN IIaTe IIEYaTHOTO
MOHTa)ka. 34€Ch TaKXe MMEETCS IOJaBJsONias
YacTh KHOIIOYHMKA, M3MEDPUTEJbHBIN NIPUOOp U 3Jie-
MEHT KammbpoBku BoiabTmerpa HY. B mpasoir uac-
TU MMEIOTCS CIAEAYIOIIME OCHOBHBIE 3JIEMEHTHI: OIlE-
PalLMOHHBINT  YCUJIUTEIND (pacnono>keHHbII  HA
CpEJHEN IEPETOPOJKE), BXOJHAS YACTh BOJBTMETPA
HY — penurtenu, TpaHchOpMaTOp COMPOTUBJIEHMIA,
MHBEPTOP, KOHCTPYKTUBHBI OJIOK C JETEKTOPOM 3D-
hbEeKTUBHBIX 3HAUYEHUII ¥ [AMOJAMM KOMIIEHCALIWN,
3aIUUTHBIE CXEMbl OIIEPAIVIOHHOTO VCUINUTENS WU
BXoJHON ¢huasTp 50 I'l. DTO BCe PACIONOKEHO Ha

BTOPOJ ILJIaT€ NEYAaTHOrO MOHTa)a. 37eCh MUMEIOTCS

TaKXX€ BCE IEPEKIoUATENN C COOTBETCTBYIOIMMMU
JENIUTENAMY, BXOJHBIE 3a’KMMbl — THE3J0 30HJA
BY, 3nemMeHThl yNpaBI€HUS [JIsi YCTAHOBKM HYJId,
MaKCUMaJIbHOTO OTKJIOHEHUsS OMMETPA M BBIXOJ JJIs
camonucua. Bce 3TO IPOCTPAHCTBO 3KPAHMPOBAHO
KPBIILKOM JUJIS 3alUThl OT BHEIIHUX BO3LEMCTBUIL.
Kpollllka OCHaIlleHA OTBEPCTUSIMY, UYEpPE3 KOTOPBIE
obeceunBaeTcss HOCTYI K YCTAHOBOYHBIM 3JIEMEH-
TaM. Ilocie BHIBMHUMBAHMS ILIECTY BUHTOB KPBILIKY
MOJXHO CHATh. nsa Gonee ymoOHOro pemoHTa 06€
IJIaThl IMEYATHOTO MOHTAXXa OTKUABIBAIOTCA M OIle-
PallViOHHBI YCUIUTENb 33JBUHYT B HOXEBOV pa3b-
eM. Pacrnonoskenue OT[EIbHBIX Y3JI0B JAHO B IPUJIIO-
skeHun (ranaBa  14).

7. DESCRIPTION OF THE MECHANICAL DESIGN

7.1. Design of the multimeter

The multimeter is housed in a standard metal case.
The cover of the instrument can be taken off after
removing 4 screws in the sides of the case. The
bottom cover is held by 2 screws in the front panel
and 2 screws in the back one. The interior of the
instrument is divided into two sections. In the left-
-hand section are the power supplies, the supply
of rectangular voltage, the chopper and some of
the auxiliary circuits. All the pertaining compo-
nents, except for the mains transformer, are on
a printed circuit board. Also the greater part of
the push-button assembly as well as the meter and
the control element for LF voltmeter calibration
are in this section. In the right-hand section are the
following main units of the multimeter: operational
amplifier (mounted on the screenig partit-
ion), input circuitry of the LF - AC voltmeter divi-
ders, impedance transformer,  inverter, construct-
ional unit with the RMS value detector and com-
pensating diodes, protective circuits of the operat-
ional amplifier, and input filter of 50 Hz. All the
pertaining components are mounted on a second
printed circuit board. In this section of the instru-
ment are also all the range switches with the per-
taining dividers, the input terminals of the RF
probe connector, controls for zero setting and ma-
ximum deflection adjustment for resistance mea-
surements, and the output for a recorder. This
section is screened against external influences. The
screening, which has openings through which the
adjusting elements are accessible from the outside,
is held by 6 screws, after removal of which the
screening can be taken off. In order to facilitate
repairs, the mentioned printed circuit boards iare
hinged and the operational amplifier is inserted in
a blade connector socket. The layout of the con-
structional units of the multimeter is evident from
the illustrations in the enclosures.
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7.2. Konstrukéni provedeni vi sondy -

Ob& diody jsou souose umistény ve valcovém pou-
zdf¥e sondy. Zemnéné konce diod jsou ve spole¢né
zdifce v pfepédZce sondy, spojené s kovovym oba-
lem. Na druhy kolik vf sondy je nasunut oddé&lo-
vaci kondenzator C56, ktery je spojen s méfFicim
hrotem sondy. V dutince oddé&lovaciho kondenza-
toru C56 je rovné&Z sevien péjeci pliSek, na néjZ
je pfipojen filtraéni odpor R170. Druhy konec od-
poru je pFipojen ke kondenzétoru C57. Kondenzator
C57 je tvofen dvéma kotoucky, oddé&lenymi slidou
od prepdZky spojené kostrou. Na druhé stran& pre-
paZky jsou umist&€ny soudstky srovndvaciho de-
tektoru. Jejich montdZni uloZeni je obdobné jako
u vf detektoru. Vyvod od spoleéného konce kon-
denzéatoru C57 a Zivého konce diody E48 je pFipo-
jen na desti¢ku s ploSnymi spoji. Na tuto desti¢ku
je pfipojen p¥ivodni kabel sondy zakonéeny péti-
kolikovym konektorem.

Upozornéni

P¥istroj obsahuje drahé kovy v souldstkéch:

7.2. KoHCTpyKTHBHOE HucCnoaHenue 3ouga BY

O6a aMoma KOaKCMaJbHO YCTAHOBJEHBI B LMJIMHJIDU-
yeckoM (lyTispe 30HAa. 3a3€MJICHHBIE KOHIBI JMO-
JIOB 'HaxXOAATCd B OOIIEM .32)XKME B IEPETOPOJKE
30HJ@ M COEAVHEHBI C METAJIMYECKON 060JIOUKOIL.
Ha sropoit mtudt amopa BUY Hajer pasjenuTels-
Hblll KOHJeHcaTop C56, KOTODBIM COEAVHEH C U3Me-
PUTENBHBIM INYIIOM 30HJA. B ruibp3e paspenuTeiib-
HOro KoHjeHcaTopa C56 TakXe MMEETCA NasIIbHBIN
JIENECTOK, K KOTOPOMY HOJKJItOYEHO COIPOTUBIIE-
Hne cwisTpa R170. BTOpoit KoHEI| CONPOTUBIIEHMUS
MOAKIOUEH K KoHpeHcaropy C57. Konaencarop C57
obpa30BaH MByMs JUCKaMM, OTJACIECHHBIMM CIIOJOM
‘OT IMEPEropojKyu, COENMHEHHOM ¢ KopnycoMm. Ha
BTOPOJ CTOPOHE IEPErOPOJKM DPACIOJIOJKEHBI 3JIe-
MEHTBHl JIETEKTOpPA CpaBHEHMA. VIX MOHTaXX aHaljo-
I'MYeH MOHTaXxy jerekropa BU. BeiBogsl oT o6Imeit
TOUKM KOHAeHcatopa C57 M TOKOHECYLIEro KOHIQ
muona E48 BeayT K ILiaTe IEYaTHOro MoHTaxka. K
3TOM ILUIaTe MOJAKIOYEH Kabenap 30HJA, OKOHYOBAaH-
HBIJl 5-KOHTAKTHBIM Pa3bEMOM. '

IIpumeuanne

IIpu6op comepXuT OraropojHble METANJIBI B YaCT-
axX:

souldstka: materiéal: hmotnost: 4acrs marepuan macca
1AN 558 32 Ag80Cu plech 0,4 mm 1AN 558 32 Ag80Cu muct 0,4 MM

1AN 558 33 (kontakty a segmenty 1AN 558 33 (KOHTAKTBI M CErMEHTBI

1AN 558 34 Fadidt) 6g 1AN 558 34 nepexIoyaTesen) 6T
1AA 47018 Ag80Cu plech 0,4 mm 1AA 470 18 Ag80Cu snucr 0,4 MM '

1AA 47019 (kontakt sondy) " 1AA 470 19 (KOHTAKT 30HAQ)
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7.2. Dosign of the RF probe

Two detector diodes are housed in the cylindrical
sleeve of the RF probe. The earthed terminals pins
of these diodes are in a common sockets in the
partition of the probe which is connected to iis
metal housing. The isolating capacitor C56 which
is connected to the measuring tip of the probe is
fitted on the second pin of the RF diode. In the
contact sleeve of the capacitor C56 is a soldering
tag, to which one terminal of the filtering resistor
R170 is connected. The other terminal of this resis-
tor is connected to the capacitor C57 which is form-
ed by two disc separated by mica froin the partit-
ion connected to the framework. On the other side
of this partition are the components of the com-
parison detector; their arrangement is similar to
that of the components of the RF detector. The
outlet of the common pole of ‘capacitor C57 and
that of the live pole of the diode E48 are connect-
ed to a printed circuit board. To this board is con-
nected the cable of the probe which terminates in
a five-pin plug.

Note

The instrument contains precious metals in com-
ponents: ' N

Component: Material: Weight:
1AN 558 32 Ag80Cu metal sheet 0.4 mm

1AN 558 33 (contacts and segments

1AN 558 34 of the selector switches) 6 g
1AA 47018 Ag80Cu metal sheet 0.4 mm
1AA 47019 (contact of the probe)




8. PODROBNY POPIS ZAPOJENI
(Viz schéma 1X1 834 28)

8.1. Stejnosmérna mé¥eni

Méifené napéti se pfivede na svorku oznacenou U,
I, R. Zde pFipojeny odpor R99 umoZiiuje pfi vstupu
naprdzdno nastaveni nuly napé&ti a proudu a je
moZné jej odpojit tlacitkem 8a. Automaticky se od-
pojuje pfi méfeni proudu a odpord kontakty tla-
¢itek 5a a 6Ba.

Tladitka 5, 6, 7 uréujici volbu méfené velidiny se
navzdjem vybavuji, takZe zapnuté je pouze jedno.
Ve schématu jsou kreslena tla€itka pro funkci
multimetru jako ss voltmetr. Pfes kontakty tladitek
5, 6, prepina&e vstupniho dé&lite R101, R102, pfes
filtr kmito¢tu 50 Hz, R90—R93, C38—C41 a tlacitko
2h pfivedeme méfFené napéti na vstup operatniho
zesilovaCe. Zesileni méFeného napéti je déano

vnéjsi zpétnovazebni siti. Je pouZito zapojeni se.

sériovou zp&tnou vazbou danou odpory R135—R151.
Pfepindnim dé&liciho poméru uvedenych odpord
' pfepinatem B4 se pfepinaji rozsahy 300 xV—10 V.
V kombinaci B4 a zaFazenim vstupniho déli¢e R101,
R102 prepinaci B2, B3 rozsahy 30 V—300 V. Kon-
denzéatory C42, C43, C46 upravuji dynamickou sta-
bilitu ss voltmetru i voltmetru pfi stfidavych mé-
Ce. Diody E41, E42 s odpory R90—R93 tvofi ochra-
nu operaéniho zesilovade pred prepétim. Diody
E43—E46 a odpor R95 tvofi obvod havarijni zpé&tné
vazby, ktery udrZuje zesilova¢ za v3ech okolnosti
v aktivnim stavu. Nastaveni nuly voltmetru umoZ-
Huji dva prvky: R131 s odporem R134 (hrubg&) kom-
penzuji napétovy offset operatniho zesilovafe a
potenciometrem R13la s dé&li¢i napéti R128—R130,

8. IIOAPOBHOE OIIMCAHME CXEMBI
(Cm. cxemy 1X1 834 28)

8.1. VizMepeHnne nMOCTOAHHBIX BEJIMYUH

Vismepsiemoe HamnpsKeHue MOAAETCA HA 3aKuM, 000-
3HaueHHbn U, I, R. Comportusienme R99, moakiio-
YEHHOE KO BXOAY, IIpM HEHArpy>K€HHOM BXOJl€ HAET
BO3MOJKHOCTb YCTAQHOBKM HYJIS HANPSIKEHUS M TOKa.
OHOo MoOXeT ObITh OTKJINOUEHO KHOIKOM 8a. Compo-
TUBJIEHME OTKJIIOYAETCS ABTOMATMUYECKM IIpU U3MeE-

- PEHMM TOKA U CONPOTUBIEHMUI KOHTAKTAMM KHOIIOK

5a u 6a.

Kuomnkm 5, 6, 7, onpeaensdiomye M3MEpIEMy0 BEJIU-
UMHY, B3aMMHO OJIOKMDYIOTCSA, B PE€3YJIBTATE YErq
BKJIIOUYEHA TOJNBKO OfHa M3 HuX. Ha cxeMe yKas3aHBbI
KHONIKM MYJIbTMMETPA B PEXMME BOJBTMETpPA IOCTO-
SHHOro TOKAa. Yepe3 KOHTAKThl KHOIIOK 5, 6 mepe-
Kto4aTells BxOAHoOro aenutens R101, R102 uepes

‘¢unpTp 50 'y, R90-R93, C38-C41 u xHOmKy 2h

U3MEPSIEMOE HANPSKEHME IORAETCS HA BXOJ OIepa-
LIMOHHOTO yCUInTEeN. Ycunenue usMepse-
MOTr0 HAIPSOKEHUS OIPEAENSIETCS BHEIIHEN CXEMO
obpatHOM CBA3u. VIcnosjp30BaHa cxema IOCJIENOBA-
TENbHON OOpaTHOM CBA3M, IMIyOMHA KOTOPOi OIpe-
Jaengercs compotusieHusmu  R135-R151. Ilytem
NnepeKIoueHns Koadduimenra A¢IeHNs yYKa3aHHBIX
COTIPOTMBIIEHNMII IIEPEKIIOUATENEM B4 mepexmouaroT-
ca npenpenanl 300 MKB - 10 B. Janee B KomOuHanum
B4 u BKIOYEHMs BXOZHOro pfeiaurens R101, R102
nepexaouareasmu B2, B3 ycraHaBimBaroTcsa mnpepe-
aer 30 B- 300 B. Konpencaropst C42, C43, C46

YCTAHABIMBAIOT AMHAMUYECKYIO YCTOMUMBOCTH BOJIBT- *

MeTpa NOCTOSHHOIO TOKAa M BOJIBTMETPA IIpU M3Me-
pEHUM TEPEMEHHBIX BEJIMUYMH UM OTPAHMYMBAIOT IIIHU-
PMHY IOJIOCHI IPONYCKAHUS ONEPAIMOHHOTO YCHUIIN-
tens. Auopel E41, E42 c comporuBienmamm R9O0 -
-R93 o06pasyoT cxemy 3aluThl ONEPANVOHHOTO
ycuiuTens OT NepeHanpsokeHuit. Juopanl E43 - E46
u conporusieHue R9I5 00pasyroT cxemy aBapuitHOM
0o0paTHOM CBsA3M, KOTOPas IPU Bcex 0OCTOATENbCTBAX
NMOJAJEP’)KMBAET YCWINTENb B AKTMBHOM COCTOSTHMM,

8. DETAILED DESCRIPTION
(See Diagram No. 1X1 834 28)

OF THE CIRCUITRY

8.1. Measurement of DC voltages and currents

The voltage to be measured has to be applied to
the terminals marked U, I, R. The resistor R99,
which is connected to these terminals and which
enables voltage and current zero adjustment even
when the input terminals are not loaded, can be
disconnected by means of the push-button contacts
8a, and is disconnected automatically by the push-
-button contacts 5a and 6a whenever currents or
resistances are measured.

The push-buttons 5, 6, 7, which serve for the select-
ion of the measured variable, are mutually inter-
locked so that only one can be depressed at a time.
In the wiring diagram of the multimeter these
switches are drawn in the positions for DC voltage
measurement. The voltage to be measured passes
to the input of the operational amplifier via
the contacts of the push-button switches 5, 6, the
selector of the input divider R101, R102, the input
filter of 50 Hz R90 to R93, C38 to C41, and the
push-button contacts 2h. The amplification of the
measured voltage is determined by an external
feedback network. A series feedback loop is form-
ed by the resistors R135 to R151. The partial volt-
age ranges of 300 uV to 10 V are selectable by
altering the ratio of these resistors with the selec-
tor B4, whereas the partial ranges 30 V to 300 V
are selectable by the combination of the selector
B4 with the divider R101, R102, which is switched
with B2, B3. The capacitors C42, C43, C46 adjust
the dynamic stability of the voltmeter in DC as
well as AC measurements and limit the bandwidth
of the operational amplifier. The diodes E41, E42,
together with the resistors R90 to R93, form an
overvoltage protection for the operational ampli-
fier. The diodes E43 to E46 and the resistor R95
form a circuit of “emergency” feedback, which
keeps the amplifier in an active state under all
conditions. Zero setting of the voltmeter is enabled
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R133 a odporem R94.1ze kompenzovat proudovy
offset. Jemné&jSi nastaveni napétové nuly umoZiiuje
odpor R175, ktery se zapoji stlafenim tlacditka T10.
Nastaveni nuly nap8ti se vyuZivd i pro stfidava
méfeni multimetrem.

Paralelné k opera&nim odporiim R135—R151 je pfi-
pojeno mé&f¥idlo s pfedfadnymi odpory R39 a R40.

Kontakty tlafitek 3a a 3h lze pfepinat polaritu -

méfFidla. V sérii s méfFidlem jsou zapojeny jesté
odpory R152, R153 s paralelnimi filtraénimi kon-
denzatory C47 a C48, na kterych vznika dbytek na-
peti pro registradni pristroj. Kontakty tladitka 2
prepojuji operatni zesiloval a vystupni méfFidlo
z funkce ss méfeni do funkce stfidavych méreni.

PFi méfFeni ss proudu se mé&Fi ubytek napé&ti na
bo¢nicich R112—R127. Tyto se pfipojuji na vstup
ss voltmetru tlaCitkem 6g a pfepinadem A2. Tla-
¢itkem 6, kterym se urcuje funkce mé¥eni ss.prou-
du, se déle odpoji odpor R99 kontakty 6a, vstupni
déli¢ pro méfeni napé&ti R100—R103 kontakty 6h,
6b a kontakty 6f se pfipoji béZec Fadice Al. Timto
fadiCem se nastavi vhodny napétovy rozsah volt-
metru.

Méfeni odporu umoZiiuje pomocny stabilizovany
zdroj proudu a odporové normdly R46, R104—R110.
Zdroj stabilizovaného proudu je tvofen usmériiova-
¢em (diody E17—E20), RC filtrem R19, C9 a vlast-
nim stabilizaénim obvodem sestdvajicim z regulac-
niho tranzistoru E29 a zdroje referenéniho napéti
E30. Stabiliza¢ni proud (10 mA) protékd odporem
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YcTaHOBKA HyJsI BOJIBTMETPA OCYIIECTBISETCS JBY-
Ma osneMeHTamu: R131 ¢ comporuBieHuem R134
(rpy60) KomIeHCUPYIOT Apeiid HamnpsKeHus ornepa-
LIMOHHOTO YyCMIMTENS ¥ HoTeHuuometrp Ri31a c gme-
JIUTENIMM Hanpsskenus R128-R130, R133 u co-
npotusicHMEeM R94 KoMIEHCUpYIOT Apend ToKa.
Bonee TouyHad yCTaHOBKA HYyJs HANPSKEHUS OCY-

| L{ECTBJAETCS CONPOTMBJIEHMEM R175, KOTOPOE BKIIO-

YaeTca mpu Haxkartum KHomky T10. YcTaHoBKa Hynd
HAIPSOKEHMS UCIOJB3YETCA M IPU M3MEPEHNUM MEpE-
MEHHBIX BEIMYMH NPUOOPOM MYJIBTMMETP.

ITapannensHO K OIEPALMOHHBIM CONPOTUBIECHUAM
R135-R151 MOAKIIOUEH W3MEPUTENbHBI npubGop
¢ racamuMmu conpotusieHusmu R39 u R40. KoH-
TaKTaMM KHOIIOK 3a ¥ 3h MO’KHO IE€PEKI0YATh I10-
JgpHOCTh Tpubopa. ITocnemoBaTeNibHO € WU3MEPH-
TENBHBIM IIPUMOOPOM BKINOUECHBI €Il€ COMPOTUBJICHMUSA
R152, R153 ¢ mapalseNbHBIMM KOHAEHCATOPAMMU
cunsTpanuu C47 u C48, HA KOTOPBIX CO3LAETCA Ia-
JEeHUE HaIpsDKEHMS JUId NuTaHums camomnuciia. Kos-
TAKThl KHOIKM 2 TEPEKIIOUYAIOT ONEPAIMOHHbIN YCU-
JIUTENIb ¥ BBIXOAHOM M3MEPUTEIBHBIN NpUOOP Npu
NIEPEXO0JI€ OT PEXMMa M3MEPEHUS MOCTOSHHBIX BEJIM-
UMH K U3MEPEHUIO NEPEMEHHBIX BEJIUYMH.

Ilpy M3MEpEHUM IOCTOSHHOTO TOKa M3MEPSETCH Ma-
J€HME HaNps’KeHuss Ha IuyHTax R112-R127. Tlo-
CIEHME TOAKI0YAOTCI KO BXOJy BOJIBTMETpPA IIO-
CTOSIHHOTO TOKa KHOIIKOM 6g M Iepekaouarenem A2.
KHomnkoM 6, KOTOPOM BBIOMPAETCA PEXUM U3MEPE-
HUA TIOCTOSHHOTO TOKa, JAJ€€ OTKJIIOYAETCH COIpPO-
TUBJEHNME R99 — KOHTAKTH 64, BXOXHOM JEJIUTEJD
AJiss u3MepeHusa HanpspkeHun R100-R103 — KoOH-
TaKThl 6h, 6b M KOoHTarkTamu 6f MOAKIOUAETCA JIBU-
JKOK Iepekaovarenas Al. DTUM  epeKI0UYaTeENEM

YCTaHABIMBAETCS IOAXONALINI TIpeAe] U3MEPEHUS

HAIPSKEHUS BOJBTMETPA.

VIsmepeHne CONPOTUMBIEHMST OCYIIECTBISETCH C IIO-
MOIIBIO BCIIOMOTATEJIBHOTO CTAOMIM3UPOBAHHOTO MC-
TOYHMKA TOKA ¥ 3TAJIOHOB CONpPOTUBIEHUN R46,
R104 - R110. VcTOYHMK CTAOMIM3MPOBAHHOIO TOKaA
o0OpasoBaH  BelIpsmurenem  (gmuojaet  E17 - E20),
dunsrpom RC R19, C9 m COGCTBEHHO CXEMON CTa-
OunM3anmy, COCTOSIIEH U3 PEryJIMpPOBOYHOTO TPaAH-

by two components: the resistors R131 and R134
compensate (coarsely) the voltage offset of the
operational amplifier, the potentiometer R131a and
the voltage divider R128 to R130, R133, together
with the resistor R94, compensate the current
offset. Finer voltage zero adjustment is enabled
by the resistor R175 which becomes connected
when the push-button T10 is depressed. This volt-
age zero setting system is utilized in the multi-
meter also for zero setting in AC measurements.

The meter, which indicates the result of measure-
ments, and its series resistors R39 and R40, are
connected in parallel to the resistors R135 to R151.
The push-button contacts 3a and 3h serve for po-
larity reversal. In series with the meter are also
the resistors R152, R153 which are shunted by the
capacitors C47, C48; the voltage drop across these
resistors can be used for a recorder. The contacts
of push-button 2 change the function of the ope-
rational amplifier and of the output meter from
the mode of DC measurements to that of AC mea-
surements.

When DC currents are measured, then actually the
voltage drop across the “shunts R112 to R127 is
ascertained. These shunts are connected to the
input of the DC voltmeter by means of the push-
-button contacts 6g and the switch A2. The push-
-button 6, which serves for setting DC current mea-
surement, with its contact 6a disconnects the re-
sistor R99, with its contacts 6h, 6b the input divider
R100 to R103 for voltage measurements, and with
its contacts 6f connects the slider of the selector
Al which serves for the selection of a suitable
voltage measuring range of the voltmeter.

Resistance measurements are enabled by the use
of an auxiliary stabilized current supply and the
standard resistors R46, R104 to R110. The stabilized
current supply contains a rectifier which employs
four diodes E17 to E20, an RC filter composed of
R19 and C9, and a stabilizing network formed by
a control transistor E29 and the reference voltage




R46, pfipadné dalsimi odporovymi normély -pFes
kontakt 5g méFenym odporem. Hodnotu proudu
(max. vychylku mé¥Fidla) je moZné nastavit poten-
ciometrem R111. Ubytek nap&ti na m&Feném odpo-
ru je méfen ss voltmetrem, jehoZ rozsah (100 mV)
je nastaven sepnutim kontaktu tladitka 5p.

8.2. St¥idava méfFeni
8.21. Vi voltmetr

Méfené vi napéti se privddi na hrot vf sondy a
pfes kapacitu C56 na diodu E47. Usmé&rnéné napéti
se po filtraci odporem R170 a C57, C58 vede na
vstup  operaniho zesilovae pres kontakty
10h a 2h. Po zesileni je vystupnim nap&tim zesilo-
vaCe napédjen klicovad. Jsou to tranzistory E20, E21
s pfislusnymi pasivnimi prvky. Tranzistor E20 je
pfivddénym nap3tim pies R27 otevirdn tak, Ze na
jeho vystupu (R25) narfistd napé&ti. Timto je napa-
jen zesilova¢ E21. Na bazi E21 je trvale pfipojeno
obdélnikové napéti z klopného obvodu E23 (E24).
Jak se meéni napéjeci napé&ti, tak se na vystupu
(R20) objevuje obdélnikové napéti, které pFes kon-
denzétor C10, kontakty tladitka 10a a prepina& C5
pfivddime na dé&li¢ nap&ti R154—R168. Timto d&li-
¢em se prepinaji rozsahy. P¥es pfepina& C4 se ob-
délnikové napéti p¥ivadi na diodu E48. Po usmér-
néni kompenzujeme usm&rn&né napéti vstupniho
signélu. Po dosaZeni rovnovaZného stavu je hodno-
ta obdélnikového nap#ti na vystupu kliGovaée (R20)
umérnd méfenému vf napé&ti. Toto nap&ti se vede
pfes pfedradné odpory R23 a R24 kontakty tla&itka
2b na méfidlo a odpory R152, R153, na kterych
vznikéd Ubytek nap&ti pro zapisoval. Kondenzatory
C49—C50 ve zpétnovazebnim d&li¢i upravuji tvar
obdélnikového napéti tak, aby C&initel tvaru byl
pIibliZné stejny jako u sinusového napéti (voltmetr
je cejchovédn sinusovym napé&tim). Korekce je nut-
nd pro rozsahy, kde prechézi detekce z efektivni

3ucropa E29 u MCTOYHMKA ONOPHOrO HANPAKEHUS
E30. CrabunmsupoBaHHb TOK (10 MA) MPOTEKAET
uepe3 comporusieHue R46 umnm yepes apyrue sTa-
JIOHBl CONPOTUBIIEHMI, UEPE3 KOHTAKT 58 U YEpe3
M3MEPSEMOE CONpPOTMBIEHNE. Benuunny Toka (Maxc.
OTKJIOHEHME Ipubopa) MOYKHO YCTAHOBUTb IOTCH-
mnomerpom R111. ITanenHre HanpsoKeHMs Ha uU3Me-
DSIEMOM CONPOTUBJIECHNNM WU3MEPSAETCA BOJBTMETPOM
IIOCTOSTHHOTO TOKa, Npefen Koroporo (100 mB) ycra-
HOBJIEH IIyTEM 3aMbIKaHUS KOHTAaKTAa KHOIKM 5D.

8.2. Vismepenne nepeMeHHbIX BEINUNH

8.2.1.

Vismepennoe HanpsokeHue BY mopaercs Ha 1myn
souzia BY u gepe3 emxocts C56 MOCTYyNaeT HA JUOZK
E47. BulnpamieHHOE HaNpsyKeHME Hocae (uipTpa-
uuM ¢ momoupto 3nemeHToB R170 u C57, C58 mo-
JaeTCst Ha  BXOA  ONEPALVOHHOTO  YCUIUTENA
uepe3 KOHTakTH 10h m 2h. IlTocne ycuienus BHIXOZA-
HOE€ HANPSKEHME YCUIIUTEN NMUTAET KIIOUEBYIO CXe-
my. OHa cobpaHa Ha Tpausucropax E20, E21 u co-
OTBETCTBYIOLUMX IACCMBHBIX 3JIEMEHTaxX. TpaH3ucrop
E20 otmmpaerca mocTynaomyM HanpsykKEHMEM UEpE3
R27 rakum obpasom, uro Ha ero Bhixoge (R25) Ha-
NPsDKEHNE BO3PACTAET. DTUM HAIPSKEHUEM IIUTAET-
ca ycuiurens E21. Ha 6a3y E21 mocrossHO Hoja-
€TCsl HaNPsDKEHUE IPSMOYTOJBHOM (DOPMBI TPUITE-
poB E23 (E24). B cOOTBETCTBUU C U3MEHEHMEM Ha-
Ips’KeHuss NuTaHus Ha BbeIxoge (R20) mosBigercs
IIPAMOYTOJIbHOE HAIPSIKEHNE, KOTOPOE YEPE3 KOH-
AexHcarop C10, KOHTAKThl KHONKY 10a U MEPEKIIOYA-
Tenp C5 MOJAETCA HA JEIUTENIb HANPSIKEHUS R154-

BoasrTmeTrp BU

-R168. DTuM penuTeneM INEPEKIOYAIOTCS MPEAEIHHI. -

UYepes mnepexmouarens C4 NPSIMOYroJbHOE Hammps-
JKeHMe Mopaercs Ha Juon E48. Ilocne Bbimpsmiie-
HUS OCYIIECTBIAETCS KOMIEHCAI[MS BHIIPAMIICHHOTO
HaNpsKEHUsT BXOXHOTO curHania. ITocie DoCTvKeHus
PaBHOBECHs 3HAUEHME NPSMOYTOJIBHOTO HAIPSKEHUS
Ha BBIXOJIE KIIOUEBOM cxeMbl (R20) IpomopLmoHais-
HO U3MEpseMOMy Hanpskesnuto BY. DrTo Hampske-
HUE IIOJIAETCS YEPE3 TacCsllMe CONPOTUBIECHMS R23
u R24 KOHTakTamyu KHONKM 2b K M3MEPUTEILHOMY

supply E30. The stabilized current of 10 mA flows
through the resistor R46, or through the other
standard resistors, and via the contacts 5g through
the measured resistor. The current value can be
adjusted with the potentiometer R111 to obtain
maximum meter deflection. The voltage drop across
the unknown resistance is measured by the DC
voltmeter, the range (100 mV) of which is set
when the push-button contacts 5p are closed.

8.2. Measurement of AC voltages

8.21. RF-AC voltmeter

The RF signal to be measured has to be applied
to the tip of the RF probe, from where it passes
to the diode E47 via the capacitor C56. After pas-
sing through a filter formed by the resistor R170
and the capacitor C57, C58, the rectified voltage
is applied to the input of the operational amplifier
via the push-button contacts 10h and 2h. The
output voltage of the operational amplifier powers
a chopper formed by the transistors E20, E21 and
the pertaining passive components. The transistor
E20 is opened by the voltage applied via R27 in
such a manner that the voltage on its output (R25)
increases. This voltage drives the amplifier E21.
A rectangular voltage derived from the flip-flop
circuit E23 (E24) is connected permanently to the
base of E21. As a result of changes in the applied
voltage, a rectangular voltage is created on the
output (R20) which passes to the voltage divider
R154 to R168 over the capacitor C10, the push-
-button contacts 10a and the switch C5; this divider
serves for range selection. The rectangular voltage
is applied to the diode E48 via the switch C4, and
after rectification serves for compensating the
rectified input voltage. When equilibrium has been
attained, the rectangular voltage on the output
(R20) of the chopper which is proportional to the
measured RF voltage, passes to the meter (via the
push-button contacts 2b) and its series resistors
R23 and R24, as well as to the resistors R152, R153,
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na linedrni. Zdroj obdélnikového napéti je tvofen
multivibrdtorem, tranzistory E25, E26. Z ného je
buzen Kklopny obvod — tranzistory E23, E24. To
zaru€uje obdélnikové napé&ti dokonale symetrické.
Pracovni odpory (R29, R31, R32) jsou stabilni a
rovnéZ napéjeci napé&ti méa lep3i teplotni stabilitu
proto, Ze po vhodném vydé&leni (R38, R172, R173) je
obdélnikové napéti pouZito ke kalibraci nf volt-
metru. .Pro sprdvnou funkci vi voltmetru jsou zde
je$t® pomocné obvody. Diody E27, E28 a odpor R30
jsou zapojeny mezi vstup a vystup opera¢niho ze-
silovae a znemoZiiuji pfechod smycky do
kladné vazby. Kondenzéatory C46, C52—C55 upravuji
zesileni operaéniho zesilovae a zajiStuji dynamic-
kou stabilitu.

8.22. Nizkofrekveniéni voltmetr

Mé&fFeny signdl pFipojeny na svorku oznafenou U~
pfes oddélovaci kondenzator C20 se pfivadi bud
piimo nebo pfes korigované vstupni délice R51,
R53, R55, R57, C22, C24 a R50, R52, R54, R56, C21,
C23 pfepinané prepina¢i Cl1 a C2 na vstup impe-
danéniho transformétoru tvofeného MOS tranzisto-
rem E33 a tranzistorem E34. Vstup je jiS§tén dvéma
diodami E31, E32 a odporem R58. Diody maji ss
piedpéti dané Zenerovou diodou E35, takZe ome-
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npubopy u conporuBieHusm R152, R153, Ha Ko-
TOPBIX CO3[AETCS INaJicHUE HANPSDKEHUs Ui NNTA-
Hua camomucua. KonperHcatopw C49 - C50 B genu-
Tene 00paTHOM CBA3M (DOPMUPYIOT HPSIMOYTOJNBHOE
HaNpsKeHKue Tak, uToOnl KoadduimeHT ero opmsl
6511 IpuOIM3UTENB HO paBeH K03 duiyesty opMsl
CUMHYCOMAANBLHOTO HANpPsSKEHUsa (BOJBTMETD Kamb-
DyeTcs CUHYCOMAAJNBHBIM Hamnpsokenuem). Koppek-
IMs  ABJSETCI HEOOXOAMMON JJs IpENENOB, The
MMEET MECTO IePeXok oT 3(hpEKTUBHOrO JETEKTUPO-
BaHMSA K JIMHEMHOMY. VICTOUHMK IIPSIMOYTOJBHOTO
HanpspKeHuss 06pa3oBad MyJbTUBUOPATOPOM, COOPaH-
HBIM Ha TpaH3ucropax E25, E26. CurHaiom MyJib-

- TuBMOpaTopa BO30Y>XJAETCI TPUITEDP, COOpaHHBIN HaA

TpaH3ucropax E23, E24. Ilocnemuuit obecneymBaer
CTPOro CUMMETPUUYHOE HANPSOKEHUE IMPSIMOYTOJIb-
Hoit opmbl. PabGoume comporusienus (R29, R3i,

R32) — 370 BhICOKOCTAOMIIBHBIE cOmpoTUBjeHus. Ha-

NpS>KEHNE IUTAHUS TaKKe 00JiajlaeT IOBBIIIEHHOM
TEMIEPATyPHOM yCTOMUYMBOCTBIO BBUAY TOTO, YTO
mocie noaxonaiero pejenus (R38, R172, R173) npsa-
MOYTOJIbHOE HAIlPSKEHUE INPUMEHAETCA IS Kaju-
6poBkMu BoJbTMeTpa HY. s mpaBMiabHOM DPaGOTH
BoJIbTMETpa BY B CXeMe MCHONB30BAHHI €LIE BCIIO-
morarejbHbie Iemu. Huopsr E27, E28 u conportu-
BieHue R30 BKIIOUEHBI MEXAY BXOJOM U BBIXOJOM

- ONEPAMOHHOr0 YyCHUINUTCISL UM  MCKIKOYAIOT IIe-

pexoj IenM B PEXUM TMOJOKUTEIBHOM 0OpaTHOM
cBa3u. Koupencaropn C46, C52 - C55 ycraHaBiIuBa-
10T KO3 PUIMEHT YCUIEHUSA OIEPALMOHHOTO YCU-
muTens u 00ecreynBaloT JUHAMUYECKYIO YCTONYM-
BOCTb.

822. Boabrrmerp HY

Vi3mMepsemMBblii CUrHAJ, NMOJABAaEeMbIl Ha 3a)kuMm, 000-
3HaueHHblf U~ uepe3 pa3BA3BIBAIONLIMIT KOHJAEHCATOD
C20, mojaerca IpAMO MIM 4YeEpPe3 KOPPEKTMPOBAH-
Hble BXOAHble menuteaym R51, R53, R55, R57, C22,
C24 u R50, R52, R54, R56, C21, C23, mnepekio-
yaemble nepekmoyarensmu C1 u C2 Ha BXOA TpaHC-
dopmaropa CONpOTHBIEHUN, 00pa30BaHHOTO TpaH-
sucropom MOS E33 u Ttpansucropom E34. Bxop
samuiueH apyms auopgamm E31, E32 u conmpoTusie-
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across which the voltage for a recorder is created.
The capacitors C49, C50 in the feedback divider
circuit adapt the shape of the rectangular voltage
so as to obtain a waveform factor approximately
equal to that of a sine curve (the voltmeter is
calibrated with a sinusoidal voltage). This correct-
ion is essential for those ranges in which the sys-
tem of detection changes from RMS value detect-
ion to the linear one. The rectangular voltage sup-
ply is a multivibrator formed by the transistors
E25, E26; it drives the flip-flop circuit formed by
the transistors E23, E24. This circuitry ensures the
production of a perfectly symmetrical rectangular
voltage. The resistor R29, R31, R32 are special
stable components, and the powering voltage has
improved thermal stability. Thus, it is ensured that,
after suitable voltage division (by R38, R172, R173),
the rectangular voltage can be employed for ca-
librating the LF - AC voltmeter.

In order to ensure correct operation of the RF
voltmeter, certain auxiliary circuits are employed.
The diodes E27, E28 and the resistor R30 are con-
nected between the input and the output of the
operational ' amplifier and make it impossible
for the feedback loop to change over to positive
coupling. The capacitors C46, C52 to C55 modify
the amplifying properties of the operational ain-
plifier and ensure dynamic stability.

8.22. LF-AC voltmeter

The signal to be measured, applied to the terminal

" marked U~, passes through the isolating capacitor

C20 and then to the input of the impedance trans-
former formed by a MOS transistor E33 and the
transistor E34 either directly, or via the frequency-
-corrected input dividers (R51, R53, R55, R57, C22,
C24 and R50, R52, R54, R56, C21, C23) which are
controllable with the switches C1 and C2. The input
is protected by two diodes E31, E32 and by the



zuji nap&ti v&tsi neZ asi 3 V. Kondenzator C29 roz-
§ifuje kmitoGtové pasmo. Na vystupu impedan&niho
transformétoru je d&li¢ R96—R98, ktery spolu se
vstupnimi d&li¢i zajituje vystupni nap&ti 0 aZ
27 mV pro viechny rozsahy. Nasleduje invertor
(E36), na jehoZ vystupu, jsou dv& stejnd napéti
s opatnou fazi. Tato nap#ti jsou usmérnénd dioda-
mi E37, E39. Stejnosmé&rné napéti se podobné& jako
u vf voltmetru vede pies kontakty tlacitka 10h na
operaéni  zesilovaé a dale klicoval. V§-
stupni obdélnikové napéti se z kli€ovaCe pfes kon-
takty tladitka 9a pFivadi na zpé&tnovazebni dgli¢
R41-R45. Timto se nastavuje zdkladni rozsah 30 mV
pFi kalibraci. Vydélené kompenzatni obdélnikové
napéti se vede na diody E38, E40 a kompenzuje
usmérnéné napdti mé&Feného signalu. Po dosaZeni
rovnovahy je vystupni napéti klicovaCe (na R20)
op8t umérné vstupnimu napéti a indikujeme jeho
stfedni hodnotu vystupnim méFidlem.

Odpory R78, R80, R86, R87 roz§ifuji oblast efektivni
detekce pouZitych diod. Odpory R82, R83, R84, R85,

R88, R89 nejsou funkéni a slouZi jen jako tepelné -

odpory. Jsou pouZity z konstruké&nich dfivodd pro
zmengeni vlivu zm&n okolni teploty. Z pomocnych
obvoddl jsou diody E27, E28 a odpor R30 ve stejné
funkci jako u vf voltmetru, dpravu zesileni a dy-
namickych vlastnosti zajituje kondenzétor C14.

8.3. Napaéjeci zdroje

Multimetr je napajen‘dvéma napétimi +15 V a
—15 V. Sitové napéti je vedeno pFes sitovy filtr

Huem R58. HamnpssKeHue cMmelieHus IMOAOB OIIpe-
neaserca crabunurponom E35, B pe3yibTaTe YE€ro
OrpAHMYEHbl HANPAXKEHUs, NPEBBIIIAONME NPUOIN-
sutenpHo 3 B. Koupgescarop C29 pacmmpser aua-
ma3oH uyacroT. Ha Bbixofie TpaHcdopmaropa COIpO-
TUBJIEHUIT VIMeeTcs Jeluteiab R96 - R98, KOTODHIN
BMECTE C BXOJHBIMU [EIUTENIMM OOECIIEUMBAET BhI-
XOfiHOe HampsoKeHue 0-27 MB Ha BCex Npepenax.
lanee umeerca uuseptop (E36), Ha BBHIXOJE KOTO-
pOr0 MMEIOTCS JBa NPOTMBO(MA3HBIX HANPKEHUS
OJVMHAKOBOM BEJIUYMHBI, DTU HANPSIKEHUSA BBIIPAM-
nsaorcss puojamu E37, E39. HampsoKeHne IMOCTOSH-
HOTO TOKa AHAJIOTMYHO Ciy4yaro BoiasTMETpa BY M
MOJLAETCSA UYepe3 KOHTAKTbl KHOIKU 10h Ha BXOJ
OIlepaIllMOHHOTO YCWJIMTENs M Jajee Ha KO-
UyeByl0 CX€My. BBIXOZHOE HAIPAKEHME NPSIMOYTOJib-
HOM (DOPMBI OT KJIIOUEBONM CXEMbl Y€EPE3 KOHTAKThI
KHONKYM 92 IIOJaeTcs Ha J[eJIUTeNb 00paTHOM 'CBA3M
R41-R45. ITocnefHuUM YCTAaHABIMBAETCS OCHOBHOM
npefien 30 MB mpu Kammbposke. IIpsmoyrosipHOE
KOMIIEHCUPYIOIl€E HANpsyKEHMUE IOCIe JEJIeHUs MOo-
naercs Ha puonant E38, E40 ¥ KOMIEHCUPYET BbI-
NpPAMJIEHHOE HANpPsSKEHME M3MEPSEMOro CUTHaja.
Tlocne MOCTMIKEHUS PDABHOBECUS BBIXOAHOE HaNps-
JKeHMe KioueBoit cxemsl (Ha R20) omare mpomop-
LMOHAJIBHO BXOJHOMY HaIIPSIKEHMIO UM €r0 CpPefHEe
3Ha4eHNEe UHAULMPYETCS BHIXOAHBIM M3MEPUTEIBHBIM
npubopom. Conporusienus R78, R80, R86, R87 pac-
mwupsaloT o61acTs 3 PEKTUBHOTO AETEKTMPOBAHMUS
ucnonn3yemblx amogoB. Comporusnenuss R82, R83,
R84, R85, R88, R89 He sABIAOTCS (DYHKIMOHAJbHBI-
MM, a CIy’KaT TOJBKO B Kaue€CTBE TEPMOCOIPOTUB-
sennit. OHY MCIOJB30BaHbl 110 HEOOXOAMMOCTY KOH-
CTPYKIMM JUIs YMEHBIICHMS BIUAHUA U3MEHEHUs
oKpyatomeit Temneparypsl. Juoast E27, E28 u R30
BO BCIIOMOTaTEeJbHBIX LENSIX MMEIOT TaKO€ K€ Has-
HaueHye, KaK U B ciiyuae BosibTMETpa BY; ycraHOB-
Ka Ko duUIueHTa yCuiIeHus U AMHAMUYECKUX Ma-
pameTpoB obecreunBaercs KoHjeHcatopom C14.

8.3. VICTOUHMKM DUTAHUA

MynsTMMETP LMTAETCA ABYyMs HampskeHuamu +15 B
u —15 B. HampsiKeHue CeTM NOJACTCA UEPE3 Ce-

resistor R58. The diodes obtain a DC bias voltage
determined by the Zener diode E35 and therefore
limit all voltages higher that about 3 V. The ca-
pacitor C29 extends the frequency band. To the
output of the impedance transformer is connected
a divider R96 to R98 which, in cooperation with
the input dividers, ensures an output voltage wit-
hin the range 0 to 27 mV for all the measuring
ranges. The inverter E36 which follows, produces
two equal voltages of opposite phase. These vol-
tages are rectified by the diodes E37, E39. The DC
voltage (similarly as in the case of the RF volt-
meter) passes on to the operational amplifier
via the push-button contacts 10h and then to the
chopper. The rectangular output voltage of the
chopper reaches the feedback divider R4l to R45
via the push-button contacts 8a. This divider serves
for setting the basic range 30 mV of the multime-
ter during calibration. The divided compensating
rectangular voltage is applied to the diodes E38,
E40 and compensates the rectified voltage of the
measured signal. When equilibrium has been rea-
ched, then the output voltage of the chopper (ac-
ross R20) is once more proportional to the input
voltage and its mean value is indicated by the me-
ter of the instrument.

The resistors R78, R80, R86, R87 extend the range
of RMS value detection of the employed diodes.
The resistors R82, to R85, R88, R89 are not active
components; they are thermal units, the only
purpose of which is to reduce the influence of
ambient temperature variations. As far as the au-
xiliary circuits are concerned, the purpose of the
diodes E27, E28 and of the resistor R3C is the sa-
me as in the RF voltmeter. The capacitor C14 mo-
difies the amplifying properties of the operational
amplifier and ensures dynamic stability.

8.3. Power supplies

The multimeter is powered by two voltages: +15V
and —15 V. The mains voltage passes to the pri-
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TC241, sitovy vypinaé (tladitko T1) a sitovy voli&
na primérni vinuti transformdtoru. Zapnuti sit&
indikuje doutnavka D1. Na sekundédrni strané trans-
formétoru jsou dv& vinuti. Jedno napédji zdroj pro
méfeni odporu. Byl popsan dfive. Druhé vinuti na-
péji usmériiova¢ v mistkovém zapojeni — diody
E1—E4. Usmérnéné napéti filtrované kondenzéatory
C1 a C2 se vede na dva stabilizdtory b&Zného pro-
vedeni. Stabilizdtor zaporného napéti ziskava re-
feren&ni nap&ti pomoci Zenerovy diody E14. Stej-
nosmérny zesilovaé (tranzistor E9) Fidi regula&ni
tlen tvofeny tranzistory E10 a E1l. Vystupni na-
p&ti se nastavi potenciometrem R15. Zv&tSeni sta-
bility na zmé&nu sité zajiStuje odpor R13. Stabiliz4-
tor kladného napé&ti je podobného zapojeni. Diody
E12, E13 s potenciometrem R8 kompenzuji teplotni
zdvislost Zenerovy diody E8 a stejnosmé&rného zesi-
lovate E7. Vystupni napéti se dostavi potencio-
metrem R9.

Multimetr je moZné napdjet baterii. Baterie se pfi-
pojuji na vstupy stabilizdtori pfes diody E15, E18,

které chrani pfistroj proti pfipadnému prepolovani

baterii.

8. POKYNY PRO UDRZBU

Multimetr je jednoduché konstrukce a neobsahuje
niro¢né mechanické ¢4asti. Pf¥i pfipadnych opra-
vach pajenych spojii je nutno pouZit pajku s niz-
kou termoelektrickou silou v mistech ozna&enych
ve schématech Sipkou. Doporuujeme jednou za
dva roky vyd&istit prach z pFistroje suchym $tétcem,
provést kontrolu pfesnosti a pfipadné dostaveni
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TeBoN puapTp TC241, CeTEBON BHIKMOUATENs (KHOIL-
ka T1) ¥ mnepexiovaTeNs HANODKEHMS CETM HA
MEPBUYHYI0 00MOTKY TpaHcpopmaropa. BximoueHue
CETU CONPOBOKAAETCA 3KUTAHMEM JIAMIIBI TJELO-
mero paspsfga D1. TpaHcdhopMaTtop MMEET ABE BTO-
puunHbie 0OMOTKM. OfHA CHYXMUT 5. ODUTAHUS VIC-
TOYHMKA IIPM MU3MEDPEHUM CONPOTUBIEHUN. DTOT
MCTOYHUK ONMCAH BhIllle. Bropas BropuyHas o6MOT-
Ka CIyXUT JJid OUTAHMSA BBIIPSIMUTENS, COOPAHHOTO
o cxeme , mocra - juoasl  E1 - E4. BrinmpsamieHHOE
HaNpPsOKEHME, CrIIaXKEHHOe KoHAeHcatopamu Cl u
C2, mojiaeTca Ha BXOX JABYX CTaOMIM3aTOPOB OOBIU-
HOrO wucrnojHeHns. Crabuamsatop OTPULIATENIHHOTO

- HAIPSKCHUS MCIIOJIB3YET B KadeCTBE OIIOPHOTO Ha-

NMPsOKEHNA HanpsokeHume crabunmrpona E14. Yceu-
JMTENb TOCTOSHHOTO TOKa (TpaH3ucrop E9) ympas-
JS€T CXEMOI DETyNMPOBaHMs, COGPaHHO! Ha TpaH-
sucropax E10 n E11. BHXOZHOE HANpPAKEHME yCTa-
HABIMBAETCA MNOTeHLUMOMETpoM R15. YBeanuenue
YCTOMYMBOCTM 110 OTHOILIEHMIO K M3MEHEHMSM Ha-
NPSDKEHUSA CETU OCYILIECTBISETCS COIPOTUBIECHUEM
R13. CrabunmsaTop HOJOXUTENbHO HAMDSIKEHUS U-
MEET aHaJIOTMUHy0 cxemy. Ouoxpsl E12, E13, ¢ mo-
TEHIMOMETPOM R8 KOMIEHCUDPYIOT TEMIIEPATypPHYIO
3aBUCUMOCTp crabuintpona E8 u ycummrens mo-
CTOSTHHOrO TOKa E7. BbIXOJHOE HaNpPSDKEHME ycCTa-
HaBJIMBAETCS NOTEHLMOMETPOM R9.

- MyasTUMETp MOXHO IMTaTh oT Garapeu. Batapeu

NOJK/I0YAOTCA KO BXOJaM CTabMIM3ATOPOB uepes
amonnt E15, E16, sammmaromue npubop ot ciy-
YailHOrO W3MEHEHMs MOJAPHOCTM MOAKIIOYAEMBIX
Oarapeir.

9. YKA3AHMI IIO YXOOy

MyJbTUMETD MMEET IIPOCTYI0 KOHCTDYKIMIO M HeE
COZIEPKUT CJIOXKHBIX MEXAHMUYECKUX yacten. IIpu pe-
MOHTE NasfHHBIX COEAMHEHMII HEOOX0AUMMO IpuUMe-
HATh NPUINION C MaJION TEPMOJIEKTPUUECKON CUIION
B MecCTax, 0003HaUYEHHBIX Ha CXEME CTPENIKOIL. Pexo-
MEHJIyeTCI OIMH pa3 4Yepe3 JABa Tofa YCTPAHUTh
ObUIb U3 Opubopa C IOMOIBIO CyXO# KUCTH, NIPO-

mary ofi the mains transformer through the mains
filter TC241, the mains switch (push-button T1)
and the mains voltage selector W. When the power
is ‘on, the pilot lamp D1 glows. The secondary of
the mains transformer has two windings, one of
which powers the supply for resistance measure-
ments (already mentioned in item 8. 1.), the second
winding powers a rectifier in bridge connection —
diodes E1 to E4. The rectified voltage filtered by
the capacitors C1 and C2 is applied to two stabili-
zers of conventional design. The stabilizer of the
negative voltage obtains reference voltage by means
of the Zener diode E14. The DC amplifier (transis-
tor E8) drives a control element formed by the
transistors E10 and E11. The output voltage is con-
trollable with the potentiometer R15. The influence
of mains voltage fluctuations is reduced by the
resistor R13. The stabilizer of the positive voltage
is of similar design. The diodes E12, E13 and the
potentiometer R8 compensate the thermal depen-
dence of the Zener diode E8 and of the DC ampli-
fier E7. The output voltage is adjustable with the

potentiometer R9. .

~

The multimeter can be powered also by an exter-
nal battery. This battery has to be connected to
the inputs of the stabilizers via the diodes E15, E16
which protect the multimeter from damage in the
case of accidental reversed battery connection.

9. INSTRUCTIONS FOR MAINTENANCE

The multimeter is of relatively simple design and
has no involved mechanical parts. Should repair
“on one of the printed circuit boards become neces-
sary, then only a soldering gun of low thermo-
electric power will have to be used at the points
which are marked with arrows in the wiring dia-
gram. It is recommended to clean dust from the




(viz kapitolu 10. Pokyny pro opravy). PFi nespréav-
né funkci Fadi¢d je moZné je vy&istit &istym ben-
zinem, kontakty je nutné namazat p&tiprocentnim
roztokem kontatkni vazeliny v benzinu. Tla&itkovou
soupravu ani Fadife nedoporudujeme &istit pro-
stfedky, které by mohly zhor3it povrchovy svodovy
odpor.

Vi sonda tddrZbu nevyZaduje. Je v3ak nutno s ni
zachazet velmi opatrné&, pon&vadZ p¥i silnych né-
razech by mohlo dojit k poskozeni deteké&énich diod,
coZ mé za nédsledek nepfipustné zvé&tSeni chyb pii
méFeni.

10. POKYNY PRO OPRAVY

Vyrob& multimetru byla V&novdna maximé&lni péte
z hlediska jakosti. P¥i kontroldch chyb jednotlivych
parametrG bylo pouZito specidlnich postupti a za-
Fizeni, umoZiujicich spolehlivé ovéFit chyby pfi-
stroje, pfi€emZ do zaru€ovanych toleranci jsou za-
hrnuty i chyby mé¥iciho zafizeni. ~

P! opravdch na odkrytovaném pfistroji musime
dodrZet zasady bezpecnosti préce platné pro obvo-
dy pod nebezpe¢nym nap8tim. P¥i vymé&nd polovo-
di¢i nutno postupovat opatrng, aby nedo$lo k je-
jich poSkozeni priliSnym zahfatim. P¥i vyméné ne-
bo péjeni v blizkosti MOS tranzistoru KF521 (E33)
nutno tento tranzistor nejdfive zkratovat, jinak
hrozi poSkozeni elektrickym néabojem. PFi hledédni
zdvady neni vhodné otafet dostavovacimi prvky.

U3BECTM KOHTPOJIb TOYHOCTM U, B Ciyyae HeoGXoju-
MOCT#, yCTaHOBKY npmGopa (cM. riaBy 10. »YKasa-
HUSA 10 peMOHTY«). Ilpu HempasumbHOI paGore me-
PEKIOYATENEN UX MOXKHO UMCTUTH UUCTHIM OEH3U-
HOM. KoHTaKTel creflyer cmasate 5 % pacTBopom
KOHTAKTHOTO BasdenuHa B OeH3uHe. KHOIOYHMK 1 Ie-
PEKIIOYATENN HE DPEKOMEHAYETCH UMCTUTh CPELCTBA-
MM, KOTOPbl€ MOTIM GBI YMEHBIINTh MOBEPXHOCTHOE
CONPOTUBIIEHNE YTEUKH.

3oux BY me Hyxpaaercs B yxone. OfHAKO C HUM

~HEOOXOMMO 0BpaLIaThCs BECBMAa OCTOPOXKHO, TaK

KaK B DE3yJIbTATE CUJIbHBIX YAAPOB MOIVIM OBl IO-
BPEJNTHCA NETEKTOPHBIE MMOMABI, UTO TPUBENIO 651
K MOSBICHUIO HENOMYCTUMBIX TIOTPEIIHOCTEN IPY U3-
MepPEHUM.

10. YKA3AHWNJA I10 PEMOHTY

MynsTUMETPY NPU HPOMU3BOACTBE YHAEISIETCS MAKCHU-
MaJIbHOE BHMMAaHuE. IIpM KOHTpPOJE TOYHOCTM OT-
JICIBHBIX [apaMETPOB JICIOJB3YIOTCH CIELMANbHbIE
omepanuyu ¥ yCTPOJCTBA, IO3BOJIAIOUINE HANEKHO
HAMTU IOTPEIIHOCTH NpuGOpa, NPUYEM TrapaHTUDYe-
Mbl€ JIONYCKM COJAEPXKAT ¥ MOTPEIIHOCTM U3MEPU-
TENBHOTO Npubopa.

TIpu pemoHTe NpUGOpa CO CHATBHIMM KDHILIKAMM He-
obxoaumo cobmonate NpaBMia TEXHMKM Gesomac-
HOCTM 10 paboTe CO CXEMaMmy, HAXOMALIMMMUCS IHOJ
OMacCHBIM HampsokeHueM. IIpy 3ameHe MONYNPOBOJA-
HMKOBBIX NPUOOPOB HEOOXOAMMO IOCTYHATh OCTO-
POXHO BO M30€XKaHMA MX IIOBPEXLEHUA UpE3Mep-
HbBIM HarpesBoM. IIpm 3amMeHe wim maike BOIN3U
MOS rpansucropa KF521 (E33) mocneanuit Heo6xo-
JMMO CHaYaja IIYHTMPOBATh, B IPOTUBHOM CIyuae
OH MOXET ObITb NOBPEXIEH 3NEKTPUUECKUM 3aps-
fom. TIpu OTHICKaHMYM HEMUCIIPABHOCTM HELEIECO00-
Pa3sHO IIOBOPAYMBATh PYUYKM IMOACTPONMKM. VX IOJNO-
JKEHME M3MEHAETCA TOJNBKO Hpy OOIUEN DEryampos-

multimeter once every two years by using a soft
paint brush and to check the accuracy of the in-
strument as described in section 10 — “Instructions
for repairs®. If incorrect operation of the selectors
is noticed, it is best to clean them with pure petrol
and then to apply to the contact tips a 5 % Solu-
tion of contact grease in petrol. It is not recom-
mended to clean the selectors or the push-button
assembly with agents which can worsen the sur-
face leakage resistance.

The RF probe does not require any maintenance
at all. However, it is essential to handle it with
care, as shocks could easily damage the built-in
detector diodes, resulting in undesirable increase
of the measuring errors.

10. INSTRUCTIONS FOR REPAIRS

Maximum care has been devoted to the multimeter
during production, especially as far as ‘quality, ac-
curacy and reliability are concerned. For checking
the accuracy of the individual parameters of the
instrument, special procedures and equipment we-
re used ensuring reliable assessment of the errors
whilst including in the guaranteed tolerances also
the inaccuracy of the employed measuring setup.
When repairs on the instrument are carried out,
after its cover has been removed, it is necessary
to observe the usual safety measures concerning
equipment operating with high voltages. When se-

‘miconductor devices are being exchanged, great

care 'is necessary in order to preclude damage
through overheating. During soldering work close
to the MOS transistor KF521 (E33), or when this
component is being exchanged, it is essential to
short-circuit it beforehand, in order to prevent its
destruction by electric charges. During trouble
shooting, it is not advisable to alter the settings
of the adjusting elements of the instrument (these
have to be reset only during general adjustment).
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Jejich postaveni ménime jen p¥i celkovém nastave-
ni multimetru. P¥i hleddni z4vad postupujeme po-
dle nésledujicich pokynti:

10.1. P¥istroj nemé&Fi ss napéti

Pfistroj pFipojime na sitové napé&ti 220 V +2,5 %
(120 V £2,5 %) a provedeme kontrolu napéjecich
zdrojt. :

Napé&ti na bodech 1—9, 2—9 je: 20 V +5 %

Napéti na C1, C2: +25 V, —25 V =50 (tladitko
T2: ss méfeni)

Napéti na 6—7, 6—5 je 415 V +5 %, —15 V+3 %

ui-1v 3.4 }\JL 21,22

Obr. 8

Zkontrolujeme, je-li napdjeci nap&ti +15V pfive-
deno na noZovou liStu opera&niho zesilovace, body
3,4 — 11,12 a 21, 22 — 11, 12. Jsou-li napéti v po-
Fadku, provedeme kontrolu operaéniho zesilovace
podle obréazku.
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K€ MyJapTUMeTpa. [IpM OTHICKAHMM HEUCIPABHOCTEN
HOCTYIIAlOT 10 HIDKECIEAYIOUIMM MHCTPYKIMAM :

10.1. IIpuGop He uU3MepseT HaNPsIKEHUE TOCTOAH-
HOT0 TOKa

TIpuGop NMOAKIIOUNTL K CETM HAUpsKeHuem 220 B
+2,5% (120 B +2,5%) u oOCyLU[ECTBUTH KOH-
TPOJIb UCTOYHUKOB NMUTAHUS.

Hanpsokenne B Toukax 1-9, 2 -9 cocrasnser: 20 B
+5 %.

Hanps>kenne va C1, C2: +25B, —25 B +5 %
(kHOnKa T2 B NOJNOXKEHUM U3IMEPEHMS IIOCT. TO-
Ka)

Hanpsskenne B TOUKax 6 -7, 6 -5 COCTAaBISAET:
+15 B +5 %, —15 B +3 %.

100K

T
L

19,20

10K 14

[ 11, 12,13, 15, 2
o—e : —0
_ + 15V 15V

Puc. 8

Fig. 8 1 1 — Zdroj

1 — VICTOYHUK

1 — Power supply

Cnenyer y6eaUThCs B TOM, YTO HAIpsIKEHME MUTaA-
Hus 1-15 B mojaercs Ha HOXEBOM pa3beM OINEpaALM-
OHHOTO YCHMJMUTENS, TOYKM 3, 4-11, 12 u 21, 22-
-11, 12. Ecau Hanps>KeHUs WUCIPABHB, TO IPOU3-
BECTM KOHTPOJIb ONEPALMOHHOTO YCUMINUTEJNS II0 PU-

If a defect occurs, in order to find the fault it is
recommended to carry out the following procedu-
res:

16.1. The multimeter does not measure DC
voltages

With the instrument connected to mains of 220 V
+259% (or 120 V £2.5 %), the power supplies ha-
ve to be checked as follows:

The voltage on the points 1-9, 2-91is 20 V =5 %

The voltage on Cl, C2 is +25 V, —25 V, +5 %,
respectively (push-button T2 set for DC measu-
rements)

The voltage on 6-7, 6-5 is +15 V 45 %, —15V
+3 %, respectively.

U2-10v

It is necessary to ensure that the powering voltage
of 15 V is available on the blade connector strip
of the operational amplifier: points 3, 4 — 11, 12
and 21, 22 — 11, 12. If the powering voltages are
correct, then the operational amplifier has to be



Ové&Feni lze provést na zvlaStnim pfipravku nebo
vyuZitim multimetru tak, Ze odpojime pfivody z bo-
du 14 a 19, 20 a pfipojime odpory 10 kQ +1 %
a 100 k@ 11 % na body podle obr. 8. Na vstup (U1)
pfivedeme ss napéti 1 V +1 %, na vystupu (U2)
musime nam&Fit 10 V +2 %. Vyskytne-li se zdvada
na opera¢nim zesilovaéi, jeho opravu sv&fime vy-
robnimu podniku k. p. TESLA Brno. Jsou-li napéje-
ci zdroje a operatni zesilova¢ v pofadku, jsou dalsi
zdvady v poSkozenych odporech, kondenzatorech,
pfepinacich prvcich nebo propojovacich vodicich.
PFi sprdvné funkci je pro kaZdy rozsah pi¥i plné
vychylce méfidla mezi body 19, 20 a 11, 12 napéti
10 V +1 %. K méfeni na bodech 19, 20 a 11, 12
musime pouZit méfidla s plovoucim vstupem.

10.2. PFistroj neméii stejnosmérné proudy

Funkce ss voltmetru je sprdvna. Chyba miZe byt
v obvodu tladitka 6, Fadife A1, A2 a bo&niku R112
aZ R127.

10.3. Pf¥istroj neméii odpory

Funkce stejnosmé&rného voltmetru je sprdvna. Chy-
ba je v obvodu tlacitka 4, Fadi¢e B1 normélovych
odpor@t a zdroje. Kontroly napéti zdroje pro méfe-
ni odporu:

‘body 11, 12: 13 V £5 %
na C4: 11 V +5 %
na R46: 100 mV +2 %

cyHKy. ITpoBepKy MO>KHO OCYIIECTBJIATH C MOMOIIIBIO
CIEUMAJILHOTO TPUCIOCOOJIEHNs MM IIPU MCIOJIB30-
BaHMM MYJBTMMETDPA IIPU OTKIOUEHUM BBIBOJOB OT
TOYeK 14 m 19, 20 ¥ NOAKIIOYEHUN COIPOTUBICHUSA

10 xOm +1 % u 100 kOm £1 % K Toukam no pu-

cyHKy 8. Ha Bxox (U1) mojaeTcss Halps’KEHUE IIO-
cTOsIHHOTO TOKa 1 B +1 % u Ha Beixofe (U2) moixk-
HO ObITh M3MepeHo Hampspkenme 10 B 42 %. Ilpu
MOSIBIEHMM HEUCIPABHOCTY ONEPALVIOHHOrO YCUIN-
TENd TMOCIEAHMNA CIEAYET OTIPAaBUTh Ha PEMOHT Ha
3aBOJA-M3rOTOBUTENb. ECIM MCTOUHMKM IUTAHUSA U
OIEPAIMOHHBI YCUJIMTENb JCIPABHBI, TO CIEAYIO-
11l IPUYMHOM HEUCIPABHOCTY MOTYT OBITH IOBPEXK-
JIEHHbIE COINPOTUBJIEHNUS, KOHACHCATOPHI, IEPEKIIO-
yaTeaM WIM COENMHUTENbHBIE IpoBoja. Ilpm mpa-
BWIBHOM paboTe MOJHOMY OTKIOHEHMIO CTPEJKM NPH-
60pa JOJDKHO COOTBETCTBOBATH HAmpsUKeHue 10 B
+1 % mexay Toukamm 19, 20 m 11, 12. Vismepenue
HAIps)KeHMss B TOuKax 19, 20 mu 11, 12 JOJKHO
OCYILECTBIATECA C IIOMOIIBI0 M3MEPUTEIBHOrO IIPK-
6opa ¢ IIaBaoIMUM BXOJOM.

10.2. IIpuGop He M3MepAET NOCTOAHHBIE TOKY

B peXuMe BOJBTMETPA MOCTOSHHOrO TOKa Npunbop
paboraer mpaBuibHO. ITOTPEIIHOCT MOJKET MMETh
MECTO B I[ellM KHONKM 6 Iiepekiaiouareneir Al, A2
u myHTOoB R112-R127.

10.3. IIpuGop He M3MepseT CONPOTUBICHHUA

B pexume BOJBTMETPA IOCTOSHHOTO HANPSKEHUA
npubop paGoTaeT HIpaBuibHO. ITOrpELIHOCTE MMEET
MECTO B I[N KHONKM 4 IepeximouaTeis Bl 3TajioH-
HBIX COIPOTMBJIEHWIA ¥ MCTOYHMKA ImTaHus. KoH-
TPOJIb HANPSIKEHMsS MCTOYHMKA JJIS M3MEDPEHUs CO-
TIPOTHUBIEHU: '

TOuKM 11, 12: 13 B =5 %

Ha C9: 11 B +5%
Ha R46: 100 MB +2 %

tested in a setup according to Fig. 8. This test can
be carried out either with the aid of a special jig,
or by using 'the multimeter itself, as follows:
The leads to points 14 and 19, 20 have to be dis-
connected and resistors of 10 k@ —+1 % and 100 k<
+1 % respectively connected to these points as
shown in Fig. 8. A DC voltage of 1 V +1 % has to
be applied to input Ul. On output U2 a voltage of
10 V 42 % must be measurable. If the operational
amplifier exhibits a defect, it can be repaired only
by its makers.

If the powering voltages and the operational am-
plifier are in order, then some component, resistor,
capacitor, switch or connection could be defective.
For correct operation, it is necessary to have a
voltage of 10 V +1 % between the points 19, 20
and 11, 12 with any measuring range selected at
full-scale deflection. For measuring the voltages
on the points 19, 20 and 11, 12, a meter with float-
ing input must be employed.

10.2. The multimeter does not measure DC
currents

The instrument operates correctly as a DC volt-
meter. The defect could be in the circuit of the
push-button 6, in the selector Al, A2, or in the
shunt R112 to R127.

10.3. The multimeter does not measure resistances

The instrument operates correctly as a DC volt-
meter. The defect could be in the circuit of push-
-button 4, in the selector Bl of the standard resis-
tors and of the power supply.

To check the power supply for resistance measure-

‘ments, the following voltages have to be measur-

ed: On poins 11, 12: 13 V +5 % -

On C9: 11 V +5%
On R46: 100 mV +2 %
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10.4. P¥istroj neméfi vi napéti se sondou

Napdjeci zdroje a opera¢ni zesilova jsou v poifad-
ku. Kontrola funkce zdroje, obdélnikového kom-
penzacniho napéti a kliCovace:

Vyjmeme operacni zesilovaé&, pFistroj pfipojime na
sitové napéti 220 V 5 % (120 V £5 %). Tladitko 2
je ve funkci stfidavd méFeni. Tim je pfipojeno na-
pédjeci napé&ti ss napéti k obvodu pro stFidavd mé&-
Ffeni — zkontrolujeme voltmetrem v bodech 22, 21.
Na kondenzator Cl a proti zemi (bod 15) pFipoji-
me osciloskop (napfiklad BM 420). Musi zde byt
obdélnikové napéti o amplitudé asi 8 V a kmito&tu
1 kHz +20 %. PFipojime osciloskop na kolektor E21
(R20). Na vstup kliCovace E22 (bod 20, R27) p¥i-
pojime zdroj stejnosmé&rného proménného napéti
0—10 V. Kladny pél na zem (bod 15}, zdporny pol
na vstup kli€ovace. PFi nulovém ss napéti na vstu-
pu kliCovace je rovnéZ nulové obdélnikové napé&ti
na vystupu. Plynulym zvé&tSovdnim ss napéti se
rovnéZ plynule zvé&tSuje obdélnikové napé&ti. Vstup-
nimu napéti 10 V odpovidd amplituda obdélniko-
vého nap#ti asi 8,4 V £+10 %.

Vystup operatniho zesilovafe pfi spravné funkci
a maximélni vychylce méfidla dava vidy jen za-
porné napé&ti v hodnot& asi 9 V +10 %.

Objevi-li se i kladné napéti, je vadny obvod E27,
E28, R30.

10.41. Kontrola vf sondy

Odpojime sondu od multimetru. Na vstup sondy
pfipojime z generdtoru stfidavé napéti 3 V =+5 %,
f =100 kHz. Na kolik & K3 pfipojime ss milivolt-
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10.4. IIpuGop He M3Mepser Hanpsxenue BU
C MOMOMLIbIO 30H/A

VICTOYHMKM IMTAHUS U ONEPALMOHHBIN yCUIUTEND
ucnpasHbl. KOHTPOJb MCTOUHMKA NUTAHMUS, KOMIIEH-
CMPYIOIEro HaNpPsKEHUs NPAMOYTOJIBHON (POPMBI U
KJIIOUEBOM CXEMBI.

BBIHYTb ONEPALMOHHBIN yCUAUTENb, OpUOOp TOA-
KJIIOUMTh K HaIpsoKeHmo cety 220 B +5 % (120 B
+5 %). KhHomka 2 HaXOAMUTCS B IOJOKEHUU, COOT-
BETCTBYIOIIEM DPEXMMY U3MEDPEHUS NEPEMEHHLIX Be-
JM4YuH. B pesyibTare 3TOro MOJAETCS HANPSIKEHME
NUTAHUS TOCTOSHHOTO TOKA B CXEMY M3MEPEHMs Ie-

PEMEHHBIX BEIUYUH — IIPOKOHTPOJMPOBATL BOJBT-

MeTpomM B ToukKax 22, 21. K konperHcatopy C11 u
semsie (TOYkKa 15) MOAKIIOYUTL OCLMILJIOCKOI (Ha-
npumep, BM 420). Ha 3KkpaHe HO/KHO OBITh TIpS-
MOYTOJIbHOE HampspKeHue pasmaxom npubia. 8 B
yacrotont 1 Ky 20 %. TToAKMOUUTE OCIMIIIOCKOI
K Kosinektopy E21 (R20). Ha BXOX KIIOUYEBOM CXe-
mbl E22 (Touka 20, R27) mojarh HamnpssKeHue Io-
CTOSIHHOTO TOKa MCTOYHMKA IIEPEMEHHOr0 Harmps-
KeHus 0-10 B. TlonoXUTENBHBIN IOJIOC 3AMKHYT
Ha 3emut0 (TOuKa 15), OTPUIATENBHBIN IOJIOC MOJ-
KJII0YEH KO BXOAY KJIIOUEBOV cxembl. [Ipu HysieBom
HaNpsO>KEHUM HOCTOSHHOrO TOKa HA BXOJE KJlOUe-
BOJ CXEMbl MMEET MECTO HyJI€BOE€ HaNpsIKEHue Mpi-
MOYTOJIbHOM (DOPMBI Ha BhIXOJe. B pesynbraTe Imjias-
HOTO YBEJMUEHUS HAINPSIKEHUs IOCTOSHHOTO TOKa
TaKXXe IJIAaBHO YBEJIMUMBAETCS HANIPSIKEHME IMIPAMO-
yrojibHOM ¢opMbl. BxopHoMy Hampsskenuio 10 B
COOTBETCTEYET aMILIMTYZAa HPSAMOYTLOJbHOrO Hamps-
keHus npubi. 8,4 B +10 %. Ha Bhixone omeparu-
OHHOTO YCUMJIUTENS IPU €ro NnpaBuMiibHOM paboTe u
MaKCUMAaJIbHOM OTKJIOHEHMM CTPEJIKM Npubopa ume-
€TCA BCETAA TOJLKO OTPUIATEJIBHOE HAMpIKEHUE
Benmuubon npubia. 9 B +10 %. Ecam Ha BhIXOAE
MOSBUTCA U IIOJIOKUTEJIbHOE HANPSIKEHUE, TO HEU-
cnpaBHa cxema E27, E28, R30.

10.4.1.

OTKIIOUYUTh 30HA OT MyJbTUMETpa. Ha BXOJ 30HZAA
nojilaTh IEPEMEHHOE Hampskennme 3 B +5%, £ =
= 100 kI'ym ¢ Beixoma reHepartopa. K mrudry K3

KounTtpons 30Hga BU

10.4. The multimeter does not measure RF voltages
with the RF probe employed

The supply of the rectangular voltage and the
chopper must be tested provided the power sup-
plies and the operational amplifier are in order.
The procedure is as follows:

With the operational amplifier removed, the multi-
meter has to be connected to a supply of 220 V
+59% (or 120 V =5 %). Push-button 2 has to be in
the position for AC measurements. Thus, the po-
wering DC voltage is applied to the circuitry for
AC measurements as can be ascertained by check-
ing the voltage on points 22, 21. An oscilloscope
(e. g. BM420) has to be connected between the
capacitor C11 and earth (point 15). A rectangular
voltage of 1 kHz #-20 % frequency and of approxi-
mately 8 V amplitude must be displayed. Then, the
oscilloscope has to be connected to the collector
of E21 (R20) and a supply of a variable DC volt-
age of O to 10 V applied to the input of the chop-
per E22 (point 20, R27). The positive pole has to
be connected to earth (point 15) and the negative
pole to the input of the chopper. When ‘the DC
voltage on the chopper input is zero, then a rect-
angular voltage is not on its output. By gradually
increasing the DC voltage; the rectangular output
should also increase gradually, until at 10 V input,
the amplitude of the rectangular output voltage
reaches approximately 8.4 V +10 %.’

The output voltage of the correctly working operat-
ional amplifier is always negative and should be
approximately 9 V 10 % at f. s. d. of the meter.
If a positive voltage is obtained, then the circuit

" E27, E28, R30 is defective.

10.4.1.

The probe has td be disconnected from the input
of the multimeter. An AC of 3 V +5 % of 100 kHz
frequency, derived from a suitable generator, has

Testing the RF probe




metr s velkym vstupnim odporem, tj. > 100 MQ
(multimetr BM 518, pikoampérmetr BM 483) a zmé-
Fime ss napé&ti. Hodnota m4 byt v rozmezi 1 + 1,2 V.

Vystupni napé&ti generatoru 3 V +5 %, f =100 kHz
pfipojime na kolik K4. Vystupni ss napé&ti na koliku
K3 maé byt stejné jako v predeslém piipad& s tole-
ranci 3 %. Nejsou-li napé&ti stejnd, je nékterd z
diod vadnd (pravideln& s men$im nap&tim).

Sondu je nutné poslat k opravé vyrobci i s p¥i-
strojem, kde po vymé&né diod bude pfistroj precej-
chovan. Nenj-li funkce vf voltmetru i po- t&chto
kontrolach spravnd, nutno kontrolovat spravnost
funkce tlagitek T2, T10, pfepina&t C3, C4, C5 a pii-
sluSnych kondenzétor a odpord.

10.5. PFictroj nem&fi nizkofrekvenéni napésti

Funkce operaniho zesilovace a kli¢ovade je sprav-
né. Na vstup pFipojime stfidavé nap3ti 30 mV =3 %,
f=1 kHz. Pfepina¢ rozsahu je na 30 mV. Oscilo-
skopem kontrolujeme napéti na vystupu impedané-
niho transformatoru, bod 40 (C30), hodnota méa byt
asi 27 mV +5 %. ZvySujeme nap3ti a pozorujeme,
kdy nastdvd omezovéani sinusového napé#ti. Nema
nastat dfive neZ pfi 2,5—3 V 3pitkové hodnoty
vstupniho stfidavého napé&ti. Pro vstupni napé&ti
30mV, f =1 kHz d&le kontrolujeme napéti na vy-
stupu invertoru na bodech 37 a 38. Hodnota nap#&ti
ma byt asi 26 mV +5% s opacnou fazi. Jsou-li

NOJKIIOUYNTh MUJLIMBOJILTMETDP IOCTOSHHOTO TOKA C
OOMBIIMM BXOJAHBIM CONPOTMBIEHMEM T. €. GoJee
100 MOm (mynpTumerp BM 518, nukoammepmerp
BM 483) u u3MepuTh Hanps>keHUe MOCTOSHHOIO TO-
Ka. Ero BeiMuMHa JOJNKHA HaXOAMTBCS B HpEAEIX
1B+ 12B.

BrixosiHoe HanpspkeHue resepatopa 3 B +5 %, £ =
= 100 k' momaty Ha mTudr K4. BeIxogHoe Ha-
NIpsDKEHUE IOCTOSIHHOrO ToKa Ha mrtudre K3 nosmk-
HO ObITh TaKMM K€, KaK M B IPEAIIECTBYIOIIEM
ciyuae ¢ gonyckamu +3 %. Ecam HampssKeHus He-
OIMHAKOBBI, TO OAMH M3 AMOJAOB BHIIIENT U3 CTPOS
(KaK TpaBMIO, AMOJ C MEHBIIMM HANPSIKEHVEM).

30HA HEOGXOAMMO OTOCHATh HAa 3aBON-M3TOTOBUTEIND
BMECT€ C NpuUGOPOM, TaK KaK IOCJIE 3aMEHBI IMO-
nos npubop Oyper cHoBa rpagyupoBaH. Ecim u mo-
CJle TIPOBEACHMUA YKa3aHHOTO KOHTPOJsA Hpubop B
pexume BoJbTMETPa BY paboraer HenpasuibHO,
TO HEOOXOJMMO IPOKOHTPOJMPOBATh INPABUIBHOCTD
pabotel KHomoK T2, T10, mepexitouarenei C3, C4,
C5 1 COOTBETCTBYIOIMX KOHAEHCATOPOB M COMPOTH-
BJICHUIA.

10.5. IIpuGop He M3MepseT HANPMKEHUA HU3IKOIL
YaCTOThI

"OnepauuoHHsI yCUMIMTENb ¥ KIIOYEBAas CXeMa pa-

GoraioT mpaBmipHO. Ha BXOJ TOAaTh HEPEMEHHOE
Hanpsokenne 30 mMB +£3 %, f = 1 xT'm. Ilepexmo-
4YaTeab IIPENEJIOB HAXOAUTCA B IIOJOXKeHum 3P MB.
C nomouIpi0 OCHMITIOCKOIIA IPOKOHTPOJAMPOBAT Ha-
NpSOKEHNE Ha BBIXOJie TpaHChOpMaTopa COIPOTHUBIIE-
HUI, ToukKa 40 (C30). HamnpskeHMe NOJDKHO CO-
craBaaTh npubn. 27 mB £5 %. YBenuumusaTe Hamps-
KeHME ¥ HaOmomaTh MOMEHT, KOrjga CUMHYCOURAIb-
HO€ HaNpsPKEHME HAuMHAET orpaHmumBatbca. Orpa-
HUMYEHME AOJDKHO HAYaThCAd HE paHee, YeM IIPU Ha-
npsokenuy 2,5 B-3 B nuMKoOBOro 3HadeHMs Ha BXO-
Ae. Ilpu BxogHoM Hampskenum 30 MB f = 1 kI'ny
Jaliee MPOKOHTPOJMPOBATh HAIPSIKEHME HA BHIXOJE

to be applied to the input.of the probe. A DC mil-
livoltmeter of high input resistance, i. e. > 100 M,
(e. g multimeter BM 518, picoammeter BM 483),
has to be connected to the pin K3, and the DC
voltage measured. The result should be within the
limits 1 V to 1.2 V.

Then, the same output voltage of the employed ge-
nerator has to be applied to pin K4. The output
DC voltage on pin K3 must be the same as in the
previous case, the permissible tolerance being
43 %. If the two voltages are not equal, one of
the diodes must be defective. (Usually the one
having the lower voltage). The probe will have to
be sent for repair to the makers, where it will be
also recalibrated after the diodes have been ex-
changed.

If the RF voltmeter does not operate satisfactorily
even after the described tests, then the push-buttons
T2, T10 and the switches C3, C4, C5 together with
the pertaining resistors and capacitors will have
to be tested and repaired, or exchanged if neces-
sary.

10.5. The muitimeter does not measure LF voltages

The operational amplifier and the chopper operate
correctly. An AC voltage of 30 mV +3 % of 1 kHz
frequency has to be applied to the input. The range
selector has to be set to 30 mV. The output volt-
age of the impedance transformer point 40, (C30)
measured with an oscilloscope should be approxi-
mately 27 mV =45 %. The input voltage has to be
increased and it has to be ascertained when the
limitation of the sinusoidal voltage starts; it should
not take place before 2.5 V to 3 V peak value of
the input AC has been reached. At an input volt-
age of 30 mV of 1 kHz freguency, the output volt-
age of the inverter (points 37, 38) has to be check-
ed; it should be approximately 26 mV +5 % of op-
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vadné diody E37—E40, musime vymé&nit vZdy celou
&tvefici. Diody jsou vybirdny podle zvla$tniho pFed-
pisu ve vyrobnim z4vod&. Po3kozeni diod nap&to-
vym pietiZenim je médlo pravdépodobné, maji dvoji-
tou ochranu:

a) spole'énou s tranzistorem MOS E33

b) zmenSené napdjeci napé&ti invertoru ({Zenerova
dioda E35). K poSkozeni diod miZe dojit rovn&Z
- mechanickymi nédrazy — pad pfistroje apod.

Jiné zavady jsou moZné v tlagitkdch T9, T10, v pie-
pinadich C1, C2 a vstupnich délidich.

Po provedenych opravédch neho v odpovidajicich &a-
sovych tudobich je tFeba provést kontrolu chyb
zplisobem déle popsanym.

.

10.6. Celkové nastaveni p¥istroje

PFi vymé&n& né&kterych soudasti mi¥e dojit ke zmé-
né presnosti pfistroje. V dalS§im textu je proto po-
psén zpisob nastaveni pFistroje. P¥ed cejchovanim
odkrytujeme pfistroj. Vnitfni kryt nesmime pii
cejchovéni odejmout. PF¥istroj by vlivem parazitnich
brumd nebyl spravn® nastaven. V krytu jsou p¥i-
sluSné otvory s oznafenim nastavovacich prvki.
Kontrolu pfesnosti pristroje je nutno provadét aZ
po ustéleni teploty a v mistnosti, kde nejsou néahlé
zmény teploty. Pristroj pFed kontrolou nechame
v provozu asi pll hodiny.
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MHBEPTOpPa B TOYKax 37 u 38. 3HaueHME HaIpIKe-
HUS JOJKHO ObiTh mpubi. 26 mB, +5 % u gomxHo
umeTs ob6paTHyio dasy. Eciu BHILLIM U3 CTPOS AMO-
ael E37 - E40, TO Bcerfa CIEAyeT 3aMEHUTh BCKO UET-
BepKy. Juonsl moxOMpaloTes IO CHENMANBHON MH-
CTDYKIMM HA 3aBOJE-U3TOTOBUTENE. IIOBpEKIEHME
JMOJIOB B PE3YJIbTATE IIEPETPY3KM HAMPSIKEHMEM Ma-
JIOBEPOSITHO, TaK KaK OHM OCHAIEHbl JBOMHOIM 3a-
HIATOM :
a) obmas 3amura ¢ TpaHsucropom MOS E33
6) yMEHBIIEHHOE HANpSDKEHME NUTAHUS MHBEPTOPA
(crabunurpon - E35). TloBpeXpeHue AMOJ0B MO-
JKET MMETh TaKXe MECTO B PE3yJbTaTe MEXaHU-
YECKOTO BO3jeicTBus (yAapsl, majeHue npubopa
u T. IL).

Jpyrue HEMCIpaBHOCTU MOTYT MMETh MECTO B CUCTE-
me KHomok T9, T10 um B nepekmouarensx Ci, C2,
a TaKXX€ BO BXOJIHBIX JEIUTEIAX. ’

ITocne BBHINOJTHEHMS PEMOHTA MM 110 UCTEUECHUU CO-
OTBETCTBYIOIIMX MHTEPBAJIOB BPEMEHM HEOBXOAMMO
IPOM3BECTM KOHTPOJb TOYHOCTM NMpubGopa B COOTBET-
CTBMU CO CKa3aHHBIM HIIKE.

10.6. O6mas peryinposka upubopa

Ilpu 3aMeHEe HEKOTOPBIX AETAJEN MOXKET MMETh MEC-
TO U3MEHEHNE TOUYHOCTM npuGopa. [losTomy B fais-
HENILIEM ONMCaH cnocob peryaupoBku npubopa. IMe-
pEX TPajyMpOBKOI CIEAYET CHATh KPBIIIKY npubopa.
BHYTPEHH!IO0 KPBIIIKY HE CIEAyeT CHMMATh IpU rpa-
JIYMPOBKE, TaK KaK B PE3yJbTaTe HaNMuMs HABOLOK
rpafiynpoBKa npubopa Obiia 6bI HETOYHOM. B KpHILI-
K€ INpEAYCMOTPEHB OTBEPCTUS C COOTBETCTBYIOIIVIM
0003HaUEHNEM IOJCTPOEUHBIX 3J1€MEHTOB. KOHTPOb
TOYHOCTM NpuGopa HeoOXOIMMO OCYIIECTBIATh MIOCIE
YCTAHOBJIEHUSI TEMIEPATYPHl M B IIOMELIEHUM 0€3
PE3KUX M3MEDPEHMIT TEMIIEPATYPHl OKPY>KAIOIIErO BO3-
nyxa. ITepen KoHTposiem MNpuOOp CIEAyeT HpPOrpe-
BaTh B TeueHMe NnpubJi. MoJ-yaca.

posite phase. If one of the diodes E37 to E40 is
defective, always the whole set of four must be
exchanged, as these diodes are specially selected
and matched by the makers. Damage to the diodes
by overvoltage is not probable, as they have double
protection:

a) Common with that of the MOS transistor E33

b} Reduced inverter powering voltage (Zener dio-
de E35)

However, the diodes can be damaged by shocks

(if the instrument is dropped, etc.). '

Other defects are possible in the push-buttons T9,
T10, in the switches C1, C2, and in the input di-
viders.

After carying out a repair of any of the described
defects, or after lengthy operation, the accuracy
of the multimeter should be tested by carrying
out the following procedure.

10.6. General adjustment of the multimeter

The exchange of some of the components affects
the accuracy of the instrument. Therefore, instruct-
ions follow for readjusting the instrument. For the
purpose, the cover of the instrument must be re-
moved, but the internal screening must not be
taken out, as parasitic circuit noises would impair
correct adjustment. In the screening are openings
for the adjustment of the individual controls, the
markings of which are stencilled next to the open-
ings. The accuracy of the multimeter has to be
checked and, if necessary, readjusted, only after
its temperature has become stabilized, and the
appropriate procedures must be carried out in
a room where sudden ambient temperature chan-
ges are not encountered. Before starting the check-
ing, the instrument must be switched on and left
for approximately half an hour.



106.1. Kontrola pfesnosti

stejnosmé&rného voltmetru

Pro kontrolu potfebujeme zdroj ss napéti 10 uV—
—300 V s pfesnosti 0,5 %. Uvedeme multimetr do
chodu podle bodu 5.2. Nastavime rozsah 10 V. PFi-
pojime cejchovni zdroj s nastavenym napétim 10 V
+0,5 %. Stlacime tla&itko T8. Potenciometrem R40
nastavime vychylku rufky mé¥idla na dilek 10
stupnice méfidla. Multimetr pFepneme na rozsah
100 V. Pfripojime cejchovni zdroj s nastavenym na-
pétim 100 V +0,5 %. Potenciometrem R103 nastavi-
me vychylku ruéky méfidla na dilek 10. Ostatni
rozsahy kontrolujeme. Pfipadnd chyba je zplisobe-
na vadnym déli¢em R135 aZ R150.

106.2. Kontrola pfesnosti ss

miliampérmetru

Pro kontrolu potfebujeme zdroj proudu v rozmezi
3 nA—100 mA =+0,5 %. Multimetr uvedeme do cho-
du podle bodu 5.2. P¥i spravné funkci ss voltmetru
je pripadna nepfesnost zplisobena vadnymi bo¢niky
R112 aZ R127.

10.6.3. Kontrola pFfesnosti ohmmetru

Multimetr uvedeme do chodu podle bodu 5.2. Ke
kontrole pot¥ebujeme odpory s presnosti 1 %. P¥i-
padné chyby pfi sprdvné funkci ss voltmetru jsou
zplisobeny vadnymi normély odpord R46, R104 —
— R110.

10.6.4. Kontrola pFfFesnosti vi
voltmetru

Multimetr uvedeme do chodu podle bodu 5.2. Ke

10.6.1. KOHTpPOJAbL TOYHOCTHU
BOJXIbBTMETpPA NMOCTOSAHHOTO

TOKa

Jlns KOHTPOJg HEOOXOAMM MCTOUYHMK IOCTOSHHOTO
HampsoKeHMs: 10 MKB - 300 B ¢ tounoctsio +0,5 %.
BxiIounTh MyJBTUMETP IO IYHKTY 5.2. YCTAHOBUTH
npegen 10 B. TIOAKIIIOUMTH STANOHHBI JMCTOYHUK
C YCTaHOBJIEHHBIM HampsDKeHuem 10 B, ==0,5 %. Ha-
’Kath Ha KHONKy T8. IToreHimmomerpom R40 ycraHo-
BUTh CTPEJKYy Inpubopa 1o JeleHuio 10 IIKajbl.
MyipTUMETD TNEPEKIoUUTh Ha mpepen 100 B. Ilox-
KJIIOUUTh STAJOHHBIM MCTOYHMK C YCTAHOBJICHHBIM
Hanpsokeamem 100 B, +0,5 %. IloTeHumomeTrpom
R103 yCTaHOBUTh OTKJIOHEHME CTPEJIKM Ipubopa 1o
nenennio 10. OcranpHbIE IIPEAENB! IIPOKOHTPOJIUPO-
BaTh. B cllydyae NOrpelIHOCTM MMEET MECTO HEMCIIPAB-

HOCTh B geaurene R135 - R150.

10.6.2. KOHTpPOIb TOUHOCTHU
MuUIIuamMIoepMeTpa NOCTOAH-
HOrO TOKaA
Il KOHTPOJA HeoOXOauMM MCTOYHMK TOKa B Ipeje-
max 3 HA-100 MmA, 0,5 %. MyapTUMETp BKIIO-
4uTh [0 OyHKTY 5.2. IIpu mnpaBmipHOM paboTe
BOJILTMETPA MOCTOSHHOTO TOKA B Ciydyae OOHapyKe-
HMs TIOTPELIHOCTY MMEET MECTO HEUMCIPABHOCTH IIyH-
T0B R112 - R127.

10.6.3. KOHTpPOJXIp TOYHOCTM OMMETDA

MynabTUMETD BKIJOUUTh IO NyHKTY 5.2. [l KOH-
TPONs HEOOXOAMMBI  CONPOTHMBIEHMS TOUHOCTBIO
+1 %. Bo3MOXHBIE MOTPELIHOCTM Npu paboTe Ipu-
Gopa B pEXMMe BOJBTMETPA IOCTOSIHHOTO TOKA BBI
3BaHBl BBHIILUEAIIMMM M3 CTPOs STANOHHBIMM COIIPO-
Tusiieansmu R46, R104 - R110.

10.64. KoHTpOJNb TOUHOCTH

BoarTMEeTpa BUY
MyabT¥METD BKIIOUUTH IO MyHKTY 5.2. g KOH-

Checking the accuracy of the

10.6.1.
’ DC voltmeter

For this test, a DC supply of 10 4V to 300 V of
+0.5 % accuracy is required.

After setting the multimeter in operation accord-
ing to item 5.2, the range of 10 V has to be select-
ed and the calibrating voltage supply set to 10 V
+0.5 % connected. The push-button T8 has to be
depressed. The pointer of the meter has to be set
to 10 with the potentiometer R40. Then, the multi-
meter has to be switched over to 100 V and the
calibrating voltage supply altered to produce 100 V
+0.5 %. The deflection of the meter has to be set
to 10 with the potentiometer R103. Finally, the re-
maining ranges have to be checked; if an error
is found, it is caused by a defect in the divider
R135 to R150.

10.6.2. Checking the accuracy of the
' DC milliammeter

For this test, a DC supply of 3 nA to 100 mA of
+0.5 % accuracy is required.

After setting the multimeter in operation accord-
ing to item 5.2., the accuracy of all the current
ranges has to be checked. Errors, if any, are caus-
ed by defects in the set of shunts R112 to R127,
provided the multimeter operates correctly as a
DC voltmeter.

106.3. Checking the accuracy of the

ohmmeter

For this test, a set of standard resistors of 1 %
accuracy is required.

The multimeter has to be set in operation accord-
ing to item 5.2. If errors are ascertained, the stan-
dard resistors R46, R104 to R110 may be defective,
provided the multimeter operates correctly as a
DC voltmeter. :

106.4. Checking the accuracy of the

RF-AC voltmeter
For this test, a supply of calibrating voltage of
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kontrole potfebujeme cejchovni zdroj st¥idavého
napéti 10 mV a¥ 3 V 40,5 %, f =300 kHz. Nap#ti
z cejchovniho zdroje pfivedeme na vf sondu. Nej-
diive kontrolujeme rozsah 3 V. Spravnou vychylku
nastavime potenciometrem R23.

Rozsah 1 V dostavime potenciometrem R157
Rozsah 300 mV dostavime potenciometrem R160
Rozsah 100 mV dostavime potenciometrem R163
Rozsah 30 mV dostavime potenciometrem R166
Rozsah 10 mV dostavime potenciometrem R168

Linearitu vychylky kontrolujeme pro rozsahy
100 mV, 300 mV, 1 V. Pfipadnou odchylku upravi-
me zmé&nou hodnot kondenzdtoru C49—C51.

Ke kontrole cshyby hrotové sondy na vysSich kmi-
is

totech je zapotfebi méFicich zaFizen chybou
mensi nez:

f (MHz) 0,3 .1 aZ 40 40 aZ 100
S (%) -+0,5 +1,5 +2

Tuto kontrolu provddime v prichozim adaptéru
BP 5182. P¥i vyhodnocovani chyby u uZivatele se
uvaZuje ve shod& s metrologickymi zasadami, Ze
piistroj spliiuje parametr, jestliZe chyba tdaje volt-
metru nepfekro¢i hodnotu, danou sou&tem zaruéo-
vané chyby a chyby méFiciho zaFizeni.

10.65. Kontrola pfesnosti nizko-
frekvenéniho voltmetru

Uvedeme multimetr do chodu podle bodu 5.2. Ke
kontrole potfebujeme cejchovni zdroj st¥idavého
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TPOJIsi HEOOXOAMM KaJMGPOBOUHBI MCTOYHMUK nepe-
MEHHOro Hamnpspkenus 10 mB-3 B, 40,5 %, f =
= 300 kI'n, HanpskeHue rpajiyMpoBOYHOrO MCTOU-
HMKAa NOA3Th Ha 30HL BY. CHauana mnpoussectn
KOHTPOJb HA mpefeine 3 B. IlpaBunbHOE OTKIOHEHME
YCTaHOBUTbh HNOTEHIMOMETPOM R23.

Ha mpepene 1 B ocyliecTBUTh yCTAHOBKY NOTEHIMO-
merpom R157

Ha npenene 300 MB ocyiiecTBuTh YCTAHOBKY NOTEH-
nuomerpom R160

Ha mpegene 100 MB oCylLIecTBUTh YCTaHOBKY IIO-
TeHuuomMmerpom R163

Ha npegene 30 mB ocyugecTsuts YCTAaHOBKY IIOTEH-
nuomerpom R166

Ha npegene 10 mB ocyuiectButs YCTAHOBKY IOTEH-
momMmeTpom R168.

JIMHENHOCTh OTKJIOHEHUS KOHTDOJMDYETCI Ha IIpe-

Aemax 100 mB, 300 mMB, 1 B. B ciyuae OTKIOHEHMUs

OT JIMHEMHOCTU CIEAYET U3MEHWUTh 3HAUEHMS (KOH-

JeHcatopos C49 - C51.

JUis KOHTPOJIS MOTPELUIHOCTY OCTPOKOHEYHOTO 30HAA

B objiactu 6ojiee BBICOKMX UYaCTOT HEOBXOMMMBI U3-

MEPUTEJIbHbIE NPUOOPLI, TOTPEIIHOCTE KOTOPBIX Me-

HEe:

f (M) 0,3 1-40 40 - 100

10 mV to 3 V of 0.5 % accuracy and of 300 kHz
frequency is required. After setting the multimeter
in operation according to item 5.2., the voltage of
the calibrating supply has to be applied to the RF
probe. First of all, the 3 V range has to be checked
and correct deflection of the meter pointer set
with the potentiometer R23. Then, the other ran-
ges have to be corrected as follows:

Range 1 V with the potentiometer R157

Range 300 mV with the potentiometer R160
Rangc_a 100 mV with the potentiometer Rlé3
Range 30 mV with the poténtiometer R166
Range 10 mV with the potentiometer R168

Finally, the deflection linearity of the ranges
100 mV, 300 mV and 1 V has to be checked and if
errors are ascertained they must be remedied by
altering the values of the capacitors C49 to C51.
For checking the errors of the RF probe at higher
frequencies, a measuring getup is required, the
errors of which are lower than then following
limits:

f (MHz) 0.3 1 to 40° 40 to 100

S (%) -+0,5 -+1,5 -2

YKa3aHHbII KOHTPOJb OCYLIECTBISETCA C IIOMOIIbIO
npoxoAHoro ajanrtepa BP 5182. Ilpu omenke mno-
TPELIHOCTM B YCJIOBMSAX IOTPEOGUTENS B COOTBETCTBUM
C METPOJIOTMYECKMMM IPUHLMUIIAMU NPEANOIATAETCS,
YTO IApaMETP BBIMOJHSAETCS, €CJIM HOTPEIIHOCTH I10-
Ka3aHus BOJIBTMETPA HE IPEB30OMLET 3HAUEHME, PaB-
HO€ CyMMe€ rapaHTHPYEMOI NMOTPEIIHOCTY ¥ MOrpell-
HOCTM TIOBEPOYHOM YCTAHOBKM.

1065, KoHTpPOJBL TOUHOCTH
BoabTMETpPa HY

MynpTUMETP BKJIOUKTh [0 NyHKTY 5.2. I KOH-
TPOJIst HEOOXO/MM KanMGPOBAHHBI MUCTOYHUK IEpe-

Error (%) +-0.5 +1.5 +2

This check has to be carried out with the aid of
the BP 5182 feed-through adapter. In conformity
with the conventional methods of error interpretat-
ion, the instrument meets the stipulated accuracy
of a certain parameter when the error of the me-
ter reading does exceed the value given by the
total of the guaranteed error and the error of the
measuring setup.

10.6.5. Checking the accuracy of the
LF-AC voltmeter

For this test, a supply of calibrating AC voltage of
30 mV to 300 V of 40.5% accuracy and of fre-



napéti 30 mvV—300 V #0,5 % s kmito&ty f = 100 Hz,
f=1 kHz, =100 kHz. Nastavime rozsah 30 mV.
Pfipojime cejchovni zdroj s napétim 30 mV, f=
=1 kHz. Potenciometrem R45 nastavime spravnou
vychylku. Prepinad K2 prepneme do polohy KAL.
Je-li rozdil ve vychylkadch, opravime hodnotu ka-
libraéniho napéti potenciometrem R9. Multimetr
pfepneme na rozsah 3 V. Pfipojime cejchovni zdroj
s napétim 3 V +0,5 %, f =100 Hz. Potenciometrem
R57 nastavime sprdvnou vychylku. Zmé&nime kmito-
et naf =100 kHz, sprdvnou vychylku nastavime
pomoci kondenzétoru C22. Multimetr pFfepneme na
rozsah 100 V. Pfipojime cejchovni zdroj s napétim
100 V +0,5 %, f = 100 Hz. Potenciometrem R56 na-
stavime spravnou vychylku. Zménime kmitoCet na
f =100 kHz, sprdvnou vychylku nastavime konden-
zatorem C21. Dale miZeme provést kontrolu frek-
vencni charakteristiky. Na mérném generatoru
(napf. BM 492) nastavime nékolik libovolnych kmi-
toltd. Chyba nesmi byt v&t$i neZ je udand v tech-
nickych datech.

10.7. SloZit&jsi opravy

PFistroj je vyrobcem podroben pifisné kontrole kva-
lity soucésti a nastaveni obvodd. V§vojovému a
vyrobnimu procesu je vénovana velkd péce a v fa-
d3 pripadi je pouZivdno specidlnich technologic-
kych procesfi, které maji zajistit udrZeni vlastnosti
pfistroje a dosaZeni odpovidajici pFesnosti. Presto
vSak b&hem provozu vlivem starnuti souldsti, pi-
sobenim klimatickych podminek a event. i jinych

MEHHOro Hamnpsokenus 30 mB-300 B, +0,5 % c uac-
toron f = 100 I'y, £ = 1 kT, £ = 100 kI'1. Ycra-
HoBUTh Ipepen 30 mB. IToakmounts KanubpoBaH-
HBIJI MCTOUHMK Hanpsokenumem 30 mB, f = 1 kT
IToreHunomerpoM R45 yCTAaHOBUTH NPABMILHOE OT-
kinoHeHue. Ilepexkmouarens K2 nepexntouvaercs B Io-
noxenme KAJI. Eciu umeer MecCTo pa3HOCTb OTKIIO-
HEHMI, TO HEOOXOAMMO YCTAaHOBUTH YPOBEHb HAIDS-
JKeHuss KainubpoBKM MOTeHImomerpom R9. MynbTu-
METP INEPEKMOUNTh Ha npejen 3 B. IToakmouuTs Ka-
JMOPOBAHHBIN MCTOYHMK HampsokeHus 3 B, 10,5 %,
f = 100 I'm. ITorennnomerpom R57 ycraHOBUTH mpa-
BUJIBHOE OTKJIOHEHME. YCTAaHOBUTb dacrtoty f =
= 100 kI'n. ITpaBMiIbHOE OTKJIOHEHME YCTAHOBUTH
KoHJieHCaTOpoM C22. MyJbTUMETD IEPEKIIOUUTD B
moJyioxkenue 100 B. IloaxkmiounTts KanuOpOBaHHBIN
MCTOYHUK HaINpspDKeHus 100 B, 10,5 %, £ = 100 T'u.
ITorernuomerpom R56 yCTAHOBUTH INPABUILHOE OT-
KJIoHEHue. YcraHosuTs yacroty f = 100 xT'u. Ilpa-
BUJIPHOE OTKJIOHEHME YCTAHOBUTb KOHJAEHCATOPOM
C21. JJanee MOXXHO OCYLIECTBUTh KOHTPOJb YACTOT-
HOJM XapaKTEPUCTUKU. YCTAHOBUTh HECKONBKO MIOOHX
3HQUEHNI YaCTOThl CUTHAJA M3MEPUTEILHOTO reHe-
paropa (Hampumep, BM 492). T1orpelHOCTh KOJK-
Ha ObIThb He GoJiee 3HAUEHMN, JAHHBIX B »TeXHUUEC-
KMX JAaHHBIXK. '

10.7. Bosee Cl0KHBIE BUABI PEMOHTA

Ha 3aBoje-msrorosurene npuGop MNomgBepraercs
CTPOrOMY KOHTDOJIIO KauecTBA JeTalleitl U PEeryin-
poBku cxem. IIponeccy pa3paboTku u NMpPON3BOACTBA
yaensercs 60nbpllIoe BHUMaHUE U B PANE CIy4YaeB MUC-
IIOJIB3YIOTCS  CIELMANIBHBIE TEXHOJOTMYECKUE IIPO-
I[ECChI C Li€NIbt0 OOECIedeHnst COXpaHEHMUs apaMeT-
poB npubopa M ROCTIOKEHMS TPEBYEMON TOUHOCTI.
Hecmorpss Ha 3TO, B \Ipoljecce SKCILUIyaTaluMym M3-3a
CTapeHus JieTajiell, BO3JEVCTBMA KIMMATUUECKUX

quencies of 100 Hz, 1 kHz .and 100 kHz is required.
After setting the multimeter in operation accord-
ing to item 5.2., the range 30 mV has to be select-
ed. The supply of the calibrating voltage has to
deliver 30 mV at 1 kHz. Correct deflection is ad-
justed with the potentiometer R45. Then, the se-
lector K2 is switched into the position CAL. If a
difference in the deflections is ascertained, then
the voltage of the calibrating supply has to be
corrected with the potentiometer R9. After chan-
ging the range of the multimeter to 3 V, and apply-
ing the appropriate calibrating voltage of 3 V
+0.5% and of 100 Hz frequency to its input, cor-
rect deflection has to be set with the potentiome-
ter R57. Then, the frequency is changed to 100 kHz
and correct deflection is set once more with the
aid of the capacitor C22.

After changing the range of the multimeter to
100 V, the appropriate calibrating voltage of 100 V
+0.5 % and of 100 Hz frequency has to be connect-
ed to its input. Correct deflection is adjusted with
the potentiometer R56. Then, the frequency has to
be changed to 100 kHz and correct deflection ad-
justed with the capacitor C21. As & further test,
the frequency response of the multimeter can be
checked by applying several arbitrarily selected
frequencies derived from a suitable generator (e.
g. BM 492). The errors must not exceed those gi-
ven in section 3 — “Technical data“.

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
instrument and ensure its accuracy. However, af-
ter lengthy operation, due to the natural ageing
of components, atmospheric and climatic conditi-
ons, and also other possible adverse influences, a
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vlivli se miZe vyskytnout zdvada, jeZ porusi funk-
ci pfFistroje.

PFl vym&né& vadnych sou&ésti pouZivejte pouze ty-
py, které jsou uvedeny v rozpisu elektrickych sou-
Césti. PriloZené schéma zapojeni a néakresy desek
s ploSnymi spoji VAm usnadni pochopeni principu
a odstranéni p¥ipadnych zévad.

V duchu dobré tradice mé k. p. TESLA Brno zijem
na tom, aby jeho mé¥ici pfistroje slouZily s maxi-
malni pfesnosti zdkaznikdm. Neméte-li proto pfi
opravé vhodné kontrolni zafizeni nebo dostatek
zkuSenosti, doporu¢ujeme Vam obrétit se na vyrob-
ni podnik, ktery Vam pf¥istroj opravi.

Pfistroj zaSlete na adresu:
TESLA Brno, k. p. Purkyiiova 99, 612 45 Brno

Adresa servisu méFicich p¥istroji (pro osobni
styk]):
TESLA Brno, k. p.,
Servis méFicich pfistroji, Mercova 8a,
612 45 Brno, tel. ¢. 558 18

11. POKYNY PRO DOPRAVU A SKLADOVANI

11.1. Doprava

Konstrukce obalu je FeSena s ohledem na sniZeni
nepfimych vlivii béhem dopravy. Dopravu lze usku-
te€iiovat vSemi dopravnimi prostfedky. P¥Fistroj
vSak musi byt chrdnén proti pfimym povétrnostnim
vlivim a pdsobeni teplot niZ8ich neZ —25°C a vys-
§ich neZ -55°C. Kratkodobé zvySeni vlhkosti ne-
mé na pFistroj vliv. ' o .
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YCIOBUIL M T. J. MOXKET IOSBUTHCS HEUCIIPABHOCTD,
KOTOpas HapyllaeT pabotocnocobHOCTs mpubopa.
IIpu 3aMeHe BBIMIEAIINX U3 CTPOS JETAJIEN CIEAYET
MCIOJIb30BATh TOJBKO TUIIBI, YKAa3aHHBIE B CIELM-
dbukauM 3JMEKTPUUYECKUX JAeTajen. IIpuiokKeHHbIe
3JIEKTPUUYECKUE CXEMBI M UEPTEXKM AT IIEYATHOTO
MOHTaXXa o6Jeruar MOHATh IPUHIMI JEHCTBUS U
YCTPaHUTh BO3MOXKHBIE HEUCIIPABHOCTH.

B COOTBETCTBUMM € XOPOILIEN TPaAMULMEN KOHIIEPHO-
Boe Inpeanpusatue »Tecna« BpPHO 3auMHTEPECOBAHO
B TOM, YTOOBI €r0 M3MEPUTENbHbIE HPUOOPHI CIYKU-
JIM 32aKa34MKy C MaKCMMAaJIbHOM TOUYHOCTBIO. ITo3TO-
My, eciu B BallleM pacrmops>KeHunu HET MOAXOAAIIE-
ro KOHTPOJIBHOTO O0ODYAOBaHUS WMIM JOCTATOYHOTO
ONbITa, TO PEKOMEHJYETCA OGPATUTHCI C PEMOHTOM
Ha 3aBOJ-U3TOTOBUTEb.

Bonee moapobHble MHGOpPManUM NPENOCTABIAET

KOBO, BHEWIHETOProBOE MPEAIPUATHUE,
IIpara, YCCP

11. YKA3AHMA 10 TPAHCIIOPTUPOBKE U
XPAHEHUIO

11.1. TpaHCOPTHPOBKA

KoHCTpYKIMg Tapsl pELUIEHA C YUYETOM YMEHbBIIEHNS
BO3JEICTBMUS KOCBEHHBIX BIMSHUI B IIPOLIECCE TPAHC-
MOPTUPOBKM. TPaHCIOPTUPOBKY MOXKHO OCYIIECT-
BJIATh C TIOMOILIbIO0 BCEX TPAHCIOPTHHIX cpencTs. Of-
HaKo, Npubop HOKEH ObITh 3aIUMILEH OT IPSMOTO
JCUCTBUA IOTOABI, a TAKXE OT BO3JIEVCTBUSA TEMIIE-
parypst HwKe —25°C u Beime +55°C. Kpatko-
BPEMEHHOE YBEIMYEHUE BIAXKHOCTM HE OKA3BIBAET
BPEAHOTO JENCTBUA HAa COGCTBEHHO NpubOp.

defect 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 uphold 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. INSTRUCTIONS FOR TRANSPORT AND
STORAGE

11.1. Transport

The packing of -ther BM 518 instrument has been
designed with the aim of maximum possible reduc-
tion of all indirect adverse influences during trans-
port, 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. Skladovéani

Nezabaleny pIistroj 1ze skladovat v prostfedis tep-
lotou +5°C do +40°C pFi maximéalni relativni
vihkosti do 80 %. P¥i kratkodobém skladovani lze
pfistroj v tovarnim obalu skladovat v rozmezi
—25°C aZ +55 °C pfi relativni vlhkosti do 95 %.

V obou pfipadech je nutné skladované pristroje
chranit proti povétrnostnim vlivim uloZenim ve
vhodnych prostordch prostych prachu a vypari
z chemikalii.

Na skladované pfistroje nemd byt ukldddn Zadny
dalsi materiél.

12. UDAJE O ZARUCE

Na spravnou funkci svych vyrobkd poskytuje k. p.
Tesla Brno zéruku v délce stanovené hospodéarskym
zdkonikem &. 109/1964 Sh. ve zn&ni &. 37/1971 Sb.
(88§ 198, 135). (Podrobn&jsi tidaje o délce zarudni
doby jsou uvedeny v zaruénim list8.)

11.2. Xpauenue

HeynakosauHslii npuboOp MOXKHO XPaHUTh B CpPEXE
¢ remmepaTtypoir +5°C + +40°C mpu MaKcuMaib-
HOJ OTHOCUTENLHOJ BIa’kHOCTM Zo 80 %. ITpu Kpar-
KOBPEMEHHOM XDaHEHMM MOXHO NpuOGOp B 3aBOJ-
CKOJ Tape XPaHMUTb B CpPERe C TEMIEPATYpOil OT
—25°C go +55°C u npy OTHOCUTEIBHON BIAKHOCTU
10 95 %. ’

B oboux cmyuasx HEOGXOAMMO XpaHMMbIE NPUGODSI
3aIMIIATh OT BO3JENCTBUS IOTOJABI IIyTEM UX YCTa-
HOBKM B IOAXOAAIINX IOMEIEeHMAX O€3 MbUIM U XU-
MUYECKUX VICTIAPEHUIL.

Ha nomemnieHHe Ha xpaHeHMe NPUGOPH 3ampelaer-
Cs KJIACTh KaKOM-MOGO MHOM MaTepmail.

12, YCJIOBUA TAPAHTUU

Kounepnosoe mpepnpustue Tecna Bpro rapanTu-
pPyeT IPaBUIIbHYI0 paboOTy CBOMX M3[EIMI B TEUEHMUE
TapaHTUIHOTO CPOKa JUIsd 32aKa3UMKOB CTPAH-UJICHOB
COB u MM paBHBIX, YCTAaHOBJIEHHOTO OGIUUMM YCIIO-
Buamyu COB 1968 r. (§ § 28 - 30).

Bomee mnoapoOHBIE AaHHBIE O IPOROJKUTEIBHOCTH
rapaHTUIHOTO CPOKa yKa3aHbl B TapaHTUIIHOM CBMU-
JETENBCTBE.

11.2. Storage

When unpacked, the instrument can be stored in
surroundings where the temperature is within the
range of +5°C to +40°C at a maximum relative
humidity of up to 80 %. :

For a short period of time the instrument can be
stored in its original packing where the tempe-
rature is within the range of —25°C to +55°C at
a relative humidity of up to 95 %.

In either case, the instrument must be protected
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.)
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13. ROZPIS ELEKTRICKYCH SOUCASTI No. Type value Max. Tolerance Standard CSSR
CIIEIVI®UKALIMIA DJIEKTPUYECKUX IETAJIEN load W + %

LIST OF ELECTRICAL COMPONENTS

R35 ° Film 5.6 kQ © 0125 5 TR 212 5K6/]
Resistors: R36 Film 5.6 kQ. 0.125 5 TR 212 5K6/]
: R37 Film 150 kQ 0.125 5 TR 212 M15/]
No. Type value Max.  Tolerance  Standard GSSR R38 Film 36.1kQ 0.125 1 TR 161 36K1D/1
load W + % : R39 Film 90.9 kQ 0.125 1 TR 161 90k9F
R40 Trimmer 10kQ, 0.5 - TP 017 10k
R1 Film 100 kQ 0.125 10 TR 112a M1/A R41 Film 15kQ 0.125 5 TR 212 15K/]
R2 Film 100 0.125 10 TR 212 10R/K R42 Film 100 kQ 0.125 1 TR 161 100kF
R3 Film 10Q 0.125 10 TR 212 10R/K R43 Film 1.5kQ 0.125 10 TR 212 1K5/K
R4 Film 15 kQ 0125 - 10 , TR 212 15K/K R44 Film 825 Q, 0.125 1 TR 161 825RF
R5 Film 3.9kQ 0.125 10 TR 212 3K9/K R45 Potentiometer 10 kQ 0.2 — TP 190 12E 10k
R6 Film 3.3kQ 0.125 10 TR 212 3K3/K R46 Film 10 Q 0.125 1 TR 161 10ROF/1
R7 Film 2.7kQ 0.125 10 TR 212 2K7/K R47 Film 2.2kQ 0.125 5 TR 212 2K2/]
R8 Trimmer 1.5kQ 0.3 — TP 112 1K5 R48 Film 470 Q 0.125 10 TR 212 470R/K
R9 Trimmer 15kQ, 0.3 — TP 112 15k R49 Film : 10Q 0.125 10 TR 212 10R/K
R10 Film 270 kKQ 0.125 10 TR 212 M27/K R50 Film 10 MQ. 1 5 TR 193 10M/]
R11 Film 1.6 kQ 0.125 5 TR 212 1K6/] R51 Film 10 MO 1 5 TR 193 10M/]
R12 Film 1.5kQ 0.125 5 TR 212 1K5/] R54 Film 10kQ 0.25 5 TR 191 10k/]
R13 Film 2.2 MQ 0.25 — TR 151 2M2 R55 Film 320 kQ 0.125 1- TR 161 M32D-1
R14 Film 3.9kQ 0.125 10 TR 212 3K9/K R56 Trimmer 1kQ 0.3 — TP 112 1k
R15 Trimmer 1.5kQ 0.3 — TP 112 1k5 R57 ' Trimmer - 33kQ 0.3 — TP 112 33k
R16 Film 2.7kQ, 0.125 10 TR 212 2K7/K R58 Film 8.2kQ 0.125 5 TR 212 8K2/]
R17 Film 2.7 kQ 0.125 10 TR 212 2K7/K R59 Film oMQ — — °  WK®650051G
R18 Film 2.7 kQ 0.125 10 TR 212 2K7/K R60 Film 1000MQ  — — WK 650 05 1G
R19 Film 150 Q 0.125 10 TR 212 150R/K R61 Film 10 MQ 1 10 TR 153 10M/A
R20 Film 2.2kQ 0.125 5 TR 212 2K2/] : R62 Film 1kQ 0.125 10 TR 212 1K/K
R21 Film 10 kQ 0.125 - 10 TR 212 10K/K R63 Film 56 kQ 0.125 5 TR 212 56K/]
R22 Film 33 kQ 0.125 10 TR 212 33K/K R64 Film 56 kQ 0.125 5 TR 212 56K/]
R23 Trimmer 22 kQ. 0.5 — TP 017 22k R65 Film 680 Q 0.125 5 TR 212 680R/]
R24 Film 35.7 kQ 0.125 1 TR 161 35K7F R66 Film 2.7kQ 0.125 5 TR 212 2K7/]
R25 Film 3.3kQ 0.125 10 TR 212 3K3/K R67 Film 56 Q 0.125 5 TR 212 56R/]
R26 Film 39 kQ 0.125 10 TR 212 39K/K R68 Film 56 kQ 0.125 5 TR 212 56K/]
R27 Film 1kQ 0.125 10 TR 212 1K/K R69 Film " 33kQ 0.125 5 TR 212 33K/]
R28 Film 22 kQ 0.125 10 TR 212 22K/K R70 Film . 2.74 KQ. 0.125 1 TR 161 2k74+4-1 %
R29 Film 5.62 kQ 0.125 1 TR 161 5K62F R71 Film 2.74 kQ, 0.125 1 TR 161 2k74 +1 %
R30 Film 1kQ 0.125 10 TR 212 1K/K R72 Film 820 Q 0.125 10 TR 212 820R/K
R31 Film 1.82 kQ, 0.125 1 TR 161 1K82F * R73 Film 560 Q. 0.125 10 TR 212 560R/K
R32 Film 5.62 kQ 0.125 1 TR 161 5K62F R74 Film 100 kQ 0.125 10 TR 212 M1/K
R33 Film 22 kQ 0.125 5 TR 212 22K/] R75 Film 10 kQ. 0.125 10 TR 212 10K/K
R34 Film 150 kQ 0.125 5 TR 212 M15/] R76 Film 100 kQ 0125 10 TR 212 M1/K
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No. Type _Value Max. Tolerance Standard CSSR
load W + %
R77 Film 10kQ 0.125 10 TR 212 10K/K
R78 Film 3.3kQ 0.125 5 TR 112a 3k3/B
R79 Film 1.2kQ 0.125 5 TR 112a 1k2/B
R80 Film 3.3kQ 0.125 5 TR 112a 3k3/B
R81 Film 1.2 kQ 0.125 5 TR 112a 1k2/B
R82 Film 10 Q 0.125 10 TR 112a 10/A
R83 Film 10 Q. 0.125 10 TR 112a 10/A
R84 Film 10Q 0.125 10 TR 112a 10/A
R85 Film 10 Q. 0.125 10 TR 112a 10/A
R86 Film 3.3kQ 0.125 5 TR 112a 3k3/B
R87 Film 3.3kQ 0.125 5 TR 112a 3k3/B
R88 Film 100 kQ. 0.125 5 TR 112a M1/B
R89 Film 100 kQ .0.125 5 TR 112a M1/B
R90 Film 12 kQ 0.125 5 TR 212 12K/]
RI1 Film 12 kQ 0.125 5 TR 212 12K/]
R92 Film 12 kQ 0.125 5 TR 212 12K/]
R93 Trimmer 15 kQ. 0.3 — TP 112 15k
R94 Film 150 MQ — — WK 650 05 150M
R95 Film 1kQ 0.125 10 TR 212 1K/K
R96 Film 1.5kQ 0.125 1 TR 161 1K5D/2
R97 Film 493 Q 0.125 1 TR 161 493R D/2
R98 Film 226 Q 0.125 1 TR 161 226R D/2
R99 Film 100 kQ 1 0.5 TR 164 M1 -+0.5 %-1
R100 Film 3.9 MQ 0.5 10 TR 152 3M9/A
R101 Film 100 MQ — 0.5 1AK 652 77
R102 Film 1MQ 1 1 TR 164 1MF
R103 Trimmer 68 kQ 0.5 — .TP 015 68k
R104 Film 1kQ 0.125 1 TR 161 1KF
R105 Film 100 Q 0.125 1 TR 161 100R F/1
R106 Film 1kQ 0.125 1 TR 161 1KF
R107 Film 10kQ 0.125 1 TR 161 10KF/1
R108 Film 100 kQ 0.125 1 TR 161 M1F/1
R109 Film 1 MQ 0.6 2 TR 192 1MG
R110 Film 10 MQ 1 2 TR 193 10MG
R111 Potentiometer 500 Q. 0.2 — TP 190 12E 500
R112 Film 332 kQ 0.125 1 TR 161 332KD/2
R113 Film 100 kQ. 0.125 1 TR 161 M1D/2
R114 Film 33.2kQ 0.125 1 TR 161 33K2D/2
R115 Film 10kQ 0.125 1 TR 161 10KD/2
R116 Film 3.32kQ 0.125 1 TR 161 3K32D/2

No. Type Value Max. Tolerance Standard CSSR
load W + %
R117 Film 1kQ 0.125 1 TR 161 1KD/2
R118 Film 332 Q. 0.125 1 TR 161 332RD/2
R119 Film 100 Q. 0.125 1 TR 161 100DR/2
R120 Film 33.2Q 0.125 1 TR 161 33R2D/2
R121 Film 10Q 0.125 1 TR 161 10RF/1
R122 Wire-wound 3.333Q — 0.5 1AK 668 69
R123 Wire-wound 1Q — 0.5 1AK 668 70
R124 Film 10 kQ 0.125 10 TR 112a 10k/A
R124 Film 8.2 kQ 0.125 10 TR 112a 8k2/A
R124 Film 12 kQ. 0.125 10 TR 112a 12k/A
R125 Film 1kQ 0.125 10 TR 112a 1k/A:
R125 Film 820 Q 0.125 10 TR 112a 820/A
R126 Film 150-220 Q 0.125 10 TR 212a 150-220/K
R127 Film 10 Q 0.125 10 TR 112a 10/A
R127 Film 22Q 0.125 10 TR 112a 22/A
R127 Film 15Q 0.125 10 TR 112a 15/A
R127 Film 12 Q 0.125 10 TR 112a 12/A
R128 Film 100 Q 0.125 10 TR 212 100R/K
R129 Film 180 Q 0.125 10 TR 212 180R/K
R130 Film 47 kQ 0.125 5 TR 112a 47k/B
R131 . 25kQ + 0.5 — TP 280b 40/A 25k/N
R132 Potentiometer 50 kQ + 50k/N
R133 Film 47 kQ 0.125 5 TR 112a 47k/B
R134 Film 100 kQ. 0.125 10 TR 211 100K/K
R135 Film 68.1 kQ 0.125 1 TR 161 68K1D/2
R136 Film 2 kQ 0.125 1 TR 161 2KD/2
R137 Film 20 kQ 0.125 1 TR 161 20KD/2
R138 Film 6.81kQ 0.125 1 TR 161 6K81D/2
R139 Film 200 Q 0.125 1 TR 161 200RD/2
R140 © Film 2 kQ, 0.125 1 TR 161 2KD/2
R141 Film 681 Q 0.125 1 TR 161 681RD/2
R142 Film 20 Q 0.125 1 TR 161 20RD/2
R143 Film 200 Q 0.125 1 TR 161 200RD/2
R144 Film 6.81 kQ, 0.125 1 TR 161 6k81D/2
R145 Film 200 Q 0.125 1 TR 161 200RD/2
R146 Film 2kQ 0.125 1 TR 161 2KD/2’
R147 Film 681 Q 0.125 1 TR 161 681RD/2
R148 Film 20 Q. 0.125 1 TR 161 20RD/2
R149 Film 301 Q 0.125 1 TR 161 301RD/2
R150 Film 10 kQ 0.125 1 TR 161 10KD/1
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No. Type value Max. Tolerance Standard CSSR
load W + %
R151 Film 101 Q 0.125 1 TR 161 101RD/2
R152 Potentiometer 500 Q. 0.2 —_ TP 190 12E 500
R153 Film 715 Q 0.25 1 TR 162 715/D
R154 Film 10kQ 0.125 1 TR 161 10KF
R155 Film 7.15kQ 0.125 1 TR 161 7K15F
R156 Film 3.32kQ 0.125 1 TR 161 3K32F
R157 Trimmer 68 kQ 0.3 — TP 110 68k
R158 Film 10 kQ 0.125 1 TR 161 10KF
R159 Film 1kQ 0.125 1 TR 161 1KOF
“R160 Trimmer 33 kQ 0.3 — TP 110 33k
R161 Film 301 Q 0.125 1 TR 161 301RF/1
R162 Film 10 kQ 0.125 1 TR 161 10KF
R163 Trimmer 10kQ- 0.3 — TP 110 10k
R164 Film 100 Q 0.125 1 TR 161 100RF
R165 Film 10 kQ 0.125 1 TR 161 10KF
R166 Trimmer 1k 0.3 — TP 110 1k
R167 Film 10 kQ 0.25 1 TR 162 10k +1 %
R168 Trimmer 680 Q 03 _ TP 110 680
R169 Film 249 Q 0.125 1 TR 161 33R2F/1
R172 Film 4.7 kQ 0.125 5 TR 212 4Kk7/]
R173 Film . 301Q 0.125 1 TR 161 301RF/1
R175 Film 330 k& 0.125 10 TR 212 M33/K
Ra Film 3.3Q 0.125 20 TR 212 3R3/M
Capacitors:
No. Type Value Max. DC Tolerance standard CSSR
voltage V %
C1 Electrolytic 100 uF 70 — TE 988 10QM
c2 Electrolytic 100 uF 70 —_ TE 988 100M
C3 Polystyrene 470 pF 100 —_ TC 281 470
C4 Electrolytic 20 uF 35 —_ TE 986 20M
C5 Electrolytic 200 uF 35 — TE 986 200M
C6 Electrolytic 20 uF 35 —_ TE 986 20M
Cc7 Polystyrene 1000 pF 100 — TC 281 1k
Cc8 Electrolytic 200 uF 35 — TE 986 200M
C9 Electrolytic 500 uF 35 - TE 986 500M
Cc10 P.E. T. 0.22 uF 160 —_ TC 279 M22
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No. Type Value Max. DC Tolerance Standard CSSR
voltage V %
Ci1 Paper 1 uF 100 — TC 180 1M
Ci2 Electrolytic 20 uF 35 — TE 986 20M
C13 Electrolytic 50 uF 35 — TE 986 50M
C14 Polystyrene 3300 pF 100 10 TC 281 3k3/A
C15 Polystyrene 560 pF 100 10 TC 281 560/A
C16 Polystyrene 560 pF 100 10 TC 281 560/A
Cc17 Polystyrene 470 pF 100 10 TC 281 470/A
C18 Polystyrene 3300 pF 100 10 TC 281 3k3/A
C19 Polystyrene 3300 pF 100 10 TC 281 3k3/A
c21 Variable 4.7 pF 400 — WK 701 22
c22 Variable 4.7 pF 400 — WK 701 22
Cc23 Polystyrene 3900 pF 100 5 TC 281 3k9/B
C24 Polystyrene 560 pF 100 5 TC 281 SQO/B
C25 Ceramic 15 pF 400 10 TK 676 15/A
C26 Ceramic 1500 pF 500 i_gg TK 350 15k/QM
c27 Polystyrene 270 pF- 100 10 TC 281 270/A
. +80 ‘
c28 Ceramic 0.1 uF 32 —20 TK 783 100n/Z
C29 Tubular 15 000 pF 160 — TC 235 15k
C30 Electrolytic 100 uF 35 — TE 986 100M
Cc31 Electrolytic 100 uF 15 — TE 984 100M
C32 Electrolytic 100 uF 35 -— TE 986 100M
c33 Electrolytic 100 uF 35 — TE 986 100M
C34 Electrolytic 100 uF 35 — TE 986 100M
C35 Electrolytic 50 uF 10 — TE 152 50M
C36 Electrolytic 50 uF 10 — TE 152 50M
Cc37 Polystyrene 10 000 pF 100 — TC 281 10k
Cc38 Paper 0.47 uF 100 — TC 180 M47
C39 Paper 0.47 uF “100 — TC 180 M47
Cc40 Paper 0.47 uF 100 — TC 180 M47
Cc41 P.E. T. 33 000 pF 400 — TC 276 33k
Cc42 P.E. T. 22 000 pF 400 — TC 276 22k
C43 P.E. T. 22 000 pF 400 — TC 276 22k
C44 Tubular 15 000 pF 160 — TC 235 15k
C46 Polystyrene 100 pF 100 10 TC 281 100/A
C47 Electrolytic 20 uF 35 — TE 986 20M
C48 Electrolytic 20 uF 35 — TE 986 20M
C49 Paper 0.1 uF 160 — TC 181 M1
C50 Paper 47 000 pF 160 — TC 181 47k




No. Type Value Max. DC Tolerance Standard CSSR
voltage V %
C51 Tubular 33 000 pF 160 — TC 23533k
C52 Polystyrene 2200 pF 100 10 TC 281 2k2/A
C53 Polystyrene 10 000 pF 100 10 TC 281 10k/A
C54 P.E. T. 33 000 pF 400 10 TC 276 33k/A
C55 P. E. T. 0.1 uF 400 10 TC 276 M1/A
cel Filter — — — TC 241 M1 + 2
+2k54-2X10 uH
Cc62 P. E. T. 0.1 uF 400 — TC 276 M1
Cc63 P.E. T. 22 000 pF 400 — TC 276 22k
C64 Polystyrene 1000 pF 100 10 281 1k/A
Transformers and coils:
Component Drawing No. No. of tap No. of turns Wire @
. in mm
Transformer 1AN 663 76 1— 2 1210 0.132
Coil 1AF 832 35.1 3— 4 1210 0.132
5— 6 110 0.18
Coil 1AK 62503 8— 9 220 0.2
9—10 220 0.2
11-12 150 0.1
Further electrical components:
Component Type - Value .Drawing No.
Silicon diode E1 - E4 KY130/150. —
Transistor E5, E11 KF506 —
Transistor E6, E7, E10 KC147 . —
Pair of diodes E8 4 E14 KZZ71 1AN 113 65
Transistor ES, E22, E29, E34 KF517 —

Silicon diode E12, E13, E15,

E16 KA261
Silicon diode E17 = E20
Transistor E21, E23 - E26,

E36 KC149
Silicon diode E27, E28 KA264
Zener diode E30, E35 KZ721

KY130/80

Component Type - Value Drawing No.
Silicon diode E31, E32,

E41 - E44 KA262 —
Transistor E33 KF521
Pair of diodes E37, E38, E39, .

E4 KAS31 '1AN 113 38.1
Pair of diodes E45, E46 KZZ76 1AN 113 64.1
Pilot lamp D1 100 V, 0.25 mA 1AN 109 19
Meter MP120, 100 uA 1AP 777 65
Operational amplifier 1AF 01181
Fuse cartridge P1 T 100 mA

for 220 V CSN 35 4733.3
Fuse cartridge P1 T 200 mA
for 120 V CSN 35 4733.3
Sonda 1AK 058 671
3oun
Probe
Resistors: .
No. Type Value Max. Tolerance Standard CSSR
load W + %
R1 Film 220 kQ 0.125 — WK 650 54 M22
R2 Film 220 kQ 0.125 — WK 650 54 M22
Capacitors:
No. Type Value Max. DC Tolerance Standajrd CSSR
. . voltage V + % B
.61 Ceramic 3300pF .. 320 - 1AN 706 18
3 C 6800 pF 2.5 +-80. . -
eramic P 12. —20 TK 782 6n8/Z
C4 Ceramic 3300 pF 320 — 1AN 706 17 -
80
C5 Ceramic 0.1 uF 12.5 -_l-_zo

TK 782 100n/Z

Note: The capacity ‘of the capacitor C2 is built by the construéﬁbnal

design of the probe.
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Further electrical components:

Component Type - Value

‘Drawing No.

Pair of diodes E1 4 E2 DG731

1AN 113 45

Soud4sti, které jsou oznafeny vykresovym &islem 1AN...

aby odpovidaly specidlnim predpisiim.

, jsou vybirdny tak,

Oeranu o6o3HaueHHble 1AN ... BBIGMPAIOTCA COINACHO CIEIMANBHEIM NpEAIca-

HUAM.

Components designated with drawing number 1AN... are selected according

to special regulations.

SEZNAM PRILOH

BM 518/1 — pohled na odkrytovany pfistroj shora
pohled na odkrytovany pfistroj
zespodu

Desky s ploSnymi spoji:

BM 518/2 — 1AF 004 45 — montdZni jednotka
BM 518/3 — 1AF 004 46 — monté4Zni jednotka
BM 518/4 — 1AF 004 47 — montaZni jednotka

1AF 004 48 — propojené tlalitka

Schémata: ,

BM 518/5 — 1AF 854 83 — montaZni jednotka
1AK 058 71 — sonda
BM 518/6 — 1X1834 28 — multimetr
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NEPEYEHB ITPMJIOXEHUMN

BM 518/1 — BUA QTKpHITOTO IpMUGOpa CBEPXY
BUJT OTKPHITOTO Npubopa CHU3Y

IInaTsi me9aTHOrO MOHTAXa:

BM 518/2 — Mouramumi’f 670K

BM 518/3 — MoOHTaXHbI}1 60K

BM 518/4 — MOHTaXXHbI} 6JI0K
COEAMHEHHDBIE KHOMKM

CxeMBpI BKIIOUECHUA

7
BM 518/5 — MoOHTaXkHBIN 670K
30HA
BM 518/6 — MyJbTUMETD

LIST OF ENCLOSURES

BM 518/1 — discovered instrument viewed from
above

discovered instrument viewed from
below

Printed circuits boards:

BM 518/2 — mounting unit

BM 518/3 — mounting unit

BM 518/4 — mounting unit
interconnected push-buttons

Diagrams:

BM 518/5 — mounting unit
probe
BM 518/6 — multimeter
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