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1. APPLICATION

The Transistorised Millivoltmeter type V-615 has

been designed for the measurement of sinewave AC

voltages. It can be applied for measurements of vol-

' tage levels, gain, attemation and for plotting fre-

quency response curves in the frequency range of

20 o/s to 3Mc/s. Above 3Mc/s, up to 5 Mc/s the in-

strument may be applied as voltage indicator for

comparative and bridge measurements.

In view of its universal power supply facitities-—

-mains or internal storage battery - the instru-

ment may be used in Laboratory and workshop prac-

tice, as well as in exterios applications.

26 TECHNICAL DATA -

‘Measurement “ranges

Voltage measurement range...........100 pV to 300V

_ Subranges: . | 7 _

~ direct input .............-1-10-30-100-300 mv,

- via input probe:(1000°1). .0-1-3-10-30-100-500V.

Level measurement. range:...........-72 to +52 aB re.0.775V

- eUbTANgeS....-0++20+000 012 subranges in 10dB stepe

Response tOleceeeeeeceeeeeececee ee ePQAk value

Calibration: ......csscccecesecececeKeMeS. Value of sine-

voltage.

Accuracy

Maximum: error, at 1 OE rr 2% f.8.d.

Frequency variation:........0.2% of indication 30 ¢/s to

: 1 Mc/s



3% of indication 1 Mo /s to 2Mc/s —

5% of indicaticn 2 Mc/s to 3Mc/s

I+

I+

Supply voltage

variation.......... + 1% of indication, 30 o/s to l Mc/s+

+ 3% of indication, 1 Mc/s to 3 Mc/s

Temperature varia- | :
tion (10°C to 35°C):+ 2% of indication per 10°C

Internal noise.

referred to the input, with

1000 Ohm source resistance:..... 30 pV

input impedance

subranges lmV to 500 mV......---e-0e- Cal MOhm and 30 pF

subranges 1V to 300VS.........-2++2- 1 MOhm + 2% 15 pF

Power supply

MAINS? occ cece cccccsccccccccccccscsecs L20/220V 50 o/s

Anternal s.cccccccccccccscccsscccceseelOV built-in storage

battery 0.9Ah, gas-proot

Permissible supply voltage fluctuation:

mains SupPLY2..-.ccccseceeeeeeHl5 &% to +10% of nominal

internal Supplyteeseesscees ee 28e5V t0 12V oo

Consumption 7 ,

from MAINS. cceeccccecceecceae sdelow AVA

from batteryerceccseescosee+-sdelow L2mA

Battery Charging.-..++++---+--automatic, during mains opera~

tion

Battery Checkssccecccccccceessdvilt-in meter

Dimensions and weight

Oucer dimensions: ...cccescceeeet& L60xX240x140 mm

Weight (ind.battery):.........0a 4 kG.
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3. OPERATING PRINCIPLE

The Transistorised Millivoltmeter Type V-615 has

been designed for the purpose of measuring AC voltae

ges over a wide freqiency and level range (down to

fractions of 1 mV). Thus its main part is a transi-

storised wide-band, high-gain amplifier, increasing

the testnsignal level up to an amplitude required

for effective performance of the diode detector.

The amplifier consists of two similar sections, each

comprising 3 amplifies stages operating within a

loop of effective negative feedback. The feedback

exceeds 30dB over the entire frequency range of the

instrument maintaining the amplifier gain constant

irrespective of transistor characteristics instability,

supply voltage fluctuation and ambient temperature Va-

riation. After being amplified the test signal is

applied to the rectifier using germanium diodes arran-

ged to a peak-value detector.

The DC detector output feeds the hoving coil meter,

. galibrated directly in terms of voltage units.

“The input impedance of the main amplifier is rather

low, and a direct introduction of the test voltage

into the amplifier would present considerable load

for the test voltage source. Thus a buffer stage has

been included between the input socket of the instru-

ment and main amplifier. The buffer circuit has been

dimensioned for high input and low parallel capacitance.

The buffer stage consists of two emitter followers

within an auxiliary feedback loop, the latter reducing



- 6 =

the effect of the collector-to-base conductance on the

input impedance of the stage. The voltage gain of

the buffer stage is close unity.

[mV input will produce full scale deflection of the

moving coil meter. To extend the measuring range a

stepwise variable attenuator ( 0-10-20-30-40-50 dB)

has been inserted between the buffer stage and the

main amplifier. Further range extension is provided by

the high-resist ance RC divider mounted in the input

probe case, and reducing the signal 1000 times.

tieasurement subrange selection is by means of a single,

rotary, 6-position switch attering the attenuator

setting and by applying the test signal directly or

via the 100073 1 probe.

The block diagram of the instrument is shown in Fig.l.

The instrument circuits can be supplied from the

50 ¢/s mains or from an internal gas-proof nickel-~

cadium storage battery. The internal battery requires

no monitoring 2 saintenance as it is charged auto-

‘matically when the instrument is mains-operated. The

fully-discharged vattery is charged during ca.20 hours, ,

‘and its capacity being great enough for ca 50 hours

of contimous operation,

The battery condition is monitored by means of the

puilt-in moving coil meter with the power supply switch

set to "PROBA BAT," = BATTERY CHECK. Permissible vol-

‘tage limits of the battery &re shown at the meter

scale. The measurement error of the instrumesat—ie..._

within the specifica limits when the battery voltage

is within these voltage ranges.
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4. CIRCUITRY

Aele Voltage divider.

At the subranges lmV to 300mV the test signal

is applied directly to the buffer stage input.

At the subranges 1V to 300V between the test sig-

nal source and the instrument input socket the

voltage divider should be inserted. The divider

consists of high-stability resistors R52, R53*

and ceramic capacitors C25, C26. The divider ra~

tio at low and medium frequencies is determined

by the resistor values. To maintain the same ra-

tio over the higher frequency range of the instru-

ment the divider is compensated *y the parallel ca-

pacitors, according tos

R52 x c? = R53 x ( 025 + . 026 + en),
where C’® and C* represent the stray capacitance of

the wiring referred as parallel to resistors R52

and R53, respectively. The divider components are

placed within the probe case. A cable is fitted

‘to the probe for connection to the instrument

input socket. The ratio of the divider amounts

to 100031.

Thus, the maximum output voltage of the probe

amounts to 500mV, these being simultaneously the
maximum voltage which may be applied strech. y | to.

the instrument input.

x) Symbols for components, as shown in the circuit
diagram of the instrument.



4.2, Buffer stage

The voltage divider input is applied via the in-

strument input socket to the buffer stage, dri-

ving the main amplifier of the Millivoltmeter. —

The puffer stage consists of two emitter follo-

wers with transistors Tl, 2," The T2v emitter fol-

lower is loaded by the attemiator input resistance;

the input resistance of this follower presents in

turn the load for the Tl emitter follower.

As known, the input impedance of an emitter follower

is approximately equal to the product of current

gain and load impedance of the stage. In the case

of the two-stage circuit used in the instrument

the thearetical input impedance is approximately

equal to the attenuator input resistance multi-

plied by the product of current gains of the two

transistor stages. To achieve this value in the

practical circuit it is necessary to compensate

the effect of the transistor Tl collector to the

base conductance, shunting the input impedance of

the stage.

In order to reduce this effect the collector of

TM is connected via capacitor C4. to the circuit

point having in respect to AC the potential of

the buffer stage output. |

Since the voltage gain is close to unity, the co-

llector potential of Tl is close to its base po-

tential. Thus, the current via the collect or=to-~

base conductance of T1 is forced .by the residual

potential difference only, the latter being con~



~9-

siderably smaller than the input voltage. Thus, the

equivalent collector-to-base conductance, shun- ,

ting the buffer stage input is many times smaller

than the actual conductance of transistor Tl.

In effect of using the two-stage emitter-follower

with reduced collector-to-base conductance, the _

CO input resistance of the buffer stage is similiar

to this of conventional vacuum tube millivoltmeters.

4. 3. Attenuator

The attenuator consists: of five Letype pads using |

“pigh-stability throughout. The attenuation of each

- pad amounts to 10. 4B. The in-circuit attenuation is

_, varlable by means of the Pic switch, selecting the

point at which, the signal is derived from the atte-

nuator. When set to position "ImV" the switch’ connects

the main amplifier Anput directly to the buffer sta-.

- ge output. At the remaining subranges, correspon-

ding to. positions 3mV £0 300 mV the switch inserts

C | ‘successively the subsequent attenuator pads increasing

the in-circuit attenuation in 10 4B steps. ,

The same applies) to the switch Ple function at the

“subranges 1V_ to 500V 5 however the test signal is

applied in this case to the external probe compri- |

sing the 100022 voltage divider.

Aede Amplifier

With the range switch set as required to obtain a

convenient meters reading, (i.e. corresponding to —
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the test voltage value/, the output level from

the attenuator never exceeds 1mV, this signal pro=
viding the drive for the two cascade—connected am

plifier stages. | |

The first amplifier seotion consists of three
stages with transistors 73, T4, T5 arranged to

a common—emitter amplifier, The attenuator output

is applied via capacitor C8 to the base of transi~

stor T3, being the first amplifier stage. Its

collector is supplied from the power source. via C

the R23—@R24 voltage divider to reduce the DC com

ponent in the collector voltage and current, thus

decreasing the internal noise of transistor 13,

determining the over-all noise factor of the am

- plifier, The collector of 13 4s coupled directly

to the base of the second amplifier stage, T4.

Transistors T3 and T4 present a pair featuring
automatic working condition stabilization as the

DC component of the T3 base current is determined
by the voltage drop acress the emitter resistance -
of T4, The collector of T4 is capacitively coup-

led to the base of T5, the third amplifier stage.

The emitter current of T5 will produce a volta-

ge drop across resistor R22 inserted into the in— C

put circuit of 13, It causes a negative feedback

loop inoluding the thre stages of the first ampli-

fier section, extending the frequency range, fla~

tening the frequenoy response, Stabilizating the

gain and increasing the input resistance of the

amplifier. The feedback exceeds 30€B over the

entire frequency range of the instrument provie
ding good ampiifier stability and thus. greatly

reducing the effect of transistor characteristica



~ ¢

~ 14 =

changes, supply voltage fluctuation and ambient

temperature variation on the instrument indication

accuracye —

In addition to the described feedback loop inclu=

ding the three stages, auxiliary local feedback
loops are inoluded to the second and third ampli-

fier stage at the R27=C10 and C13 components of -

the T4 and TS emitter circuits, These are respon-

Sible for further improvement of the amplifier ,

frequency response and elimination of any brend

to oscillation, likely in the amplifier with over=

three-stage feedback, , :

After being initialiy amplified in the first ampli-

fier Section, the signal, derived from the TS |

collector is applied to the second amplifier sect=
fon. The second section, using three stages —

with T6, T7 and 78, The circuitry, as well as

the principles of the second section are similiar

to these of the first one, described above.

The over—all gain of the two amplifier section

amounts to ca 50uU, Thus, at the coliector of TS.

0 to 500 nV are available.

4,.5,Detector

The detector uses the two-way peak rectifier

circuit with germanium diodes D1, D2, producing

DC at the output, its value being directly pro-

portional to the peak-to-peak amplitude of the

applied signal. The detector output current is

“measured by the built-in moving coil meter cali-

brated in terms of input voltage. For gain adjust~

ment of the instrument a preset resistor R34 is



inserted in series with the meter, the R34 has

been adjusted at the manufacturer for specified

measurement accuracy of the Millivoltmeter,.

4,6.rower supply unit

As mentioned above the instrument can be supplied

from the AC.mains or from an internal gas=proof

_nickelecadium storage battery. When mains opera—

ted, the DC supply is provided via the D3, D4, — (—

D5, D6 diode rectifier for the circuit and tor -

‘the purpose of. recharging the storage battery.

The voltage and the rectitier internal resistance

have been dimensioned so, that, with fully char-—

ged battery /maximum voltage/, the charging cur-

rent 4s reduced to a sate level.

‘he switch P2 is used tor swit ching on/ufs, for

the selection of the power source and additionally,

for switching-over the built-in meter tor battery

checke

4.7.Construct ton
Most of the individual . compunents of the instru- 3 =>

ment are mounted on thv:s ¢¥inted boards, the sete
accepting the butter stage, the second the ampli-

fier and the third the power supply components |

with power supply selector contacts. The attenua~

tor components are mounted directly at the printed

stator wafers of the subrange switch, the moving

coil meter is fixed direotly to the front panel

of tne instrument. “he storage battery is placed —

ina special recess in the case rear panel and at



is accessible after removing the screw-tixed co-

| ver plate, the battery is connected to the circuit

by means of plugs, at the power supply printed

board; with the instrument in its case, the plugs

mate the sockets mounted in the recess wall, ‘he

mains voltage selector switch /120V=220V/ and the

fuses are comprised in the power supply board.

wo gain acoess to these components it is just ne=

cessary to remove the rear panel vover pilate,..

5 OPERATING INSTRUCTIONS

541,Power supply selection

The instrument can be supplied from 50 o/s mains or

trom the internal storage battery. ‘the battery is

charged when the instrument is mains operated.

thus, use always the mains supply when possible.

‘It-.will keep tne battery charged and always ready |

to supply the instrument when no mains is available.

Mains voltage fluctuations within ~ 15% to + 10%
of the nominal do not effect the instrument per

formance. With mains supplied below — 15% the

accuracy wiii remain unatrected, however tne battery |

_ Gharging current will be inadequate to charge the

full battery capacity, and the charging will be

‘prolonged, At mains voltage ca 30% there is no

ourrent left for charging; the battery voitage may

“exceed the mains reotifier voltage and in fact

the instrument will be supplied by the battery

‘and not from tne mains leading towards the dis=



-Charging of the battery.

However, the measurement accuracy will be maintai-~

ned as specified as long as the battery voltage .

1s within the range marked.on the meter scale.

5.2,-Mains suppiy
‘Before connecting tune instruwent to the mains,

make sure tnat it is ad justea to your mains vol—_

tage; to cheok the adjustment, undo the two screws

fixing tue smali cover plate at tne rear panel

gaining access to'the fuses and the main voltage

. Selector switch, lo alter the adjustment reuove

the screw from its position, say near tne inscri- ,

ption n220V", and screw=in into anotuer thread,

Say near tue iuscription "4 209 a
When leaving tne manuractorer, tne instrument is

normaliy aajustea to 220V: operation, } |
:% connect tne rust ruuue ut to tne mains: use the

vaole, terminated in ‘tne standard mains plug ~ at.

ene side - and ina special plug mating the pins

benind tne rear panel - at tne otner.

rhe mains is switcned on by setting toe power

Supply switch /Lower Lert—nand corner of tne

tront panel/ from position wwynn | /ORF/ to "WE. STEC.*

/MAINS ON/. ,

If the anstrument was out—or—use ror a longer
period and tue pattery 1s completely before commen—

cing the measurement wait ca. 5 minutes after switcn

Aug Oe | | , .

Having cowpieted tne weasurements switch mains oft

oy setting tne power supply switon to position CWYE"/OFF/



NOTE: When out-or—use never leave tne power suppily

switch set to "WZ,BAT" /BATT.ON/, "PROBA BAT

/BATL.CHECK/ or "WL,SIEC* /MAINS ON/ = otner—

wise the vattery will compietely discnarge.

Dote Measurement

Connect the test signal source to tee instrument. ai

put, usiug oue of the test leads supplied with the _

instrument /voltages of the mV = range/, or the 400024

“probe with the BNC-plug-terminated cable mating the
front. panel socket /voltages. of the Verange/. It

should be born in mind, that the capacitance of the -

lead connecting the instrument. to. the source is

effectively added to the instrument input capaci- -
tance, specified order "Technical Data". Thus, use

always. leads which are as ‘short as possible. This |

is partioularly important at frequencies above the

: _ AF-range.— , : oe

- Set the subrange switoh of the instrument to a po
sition corresponding to the test voltage value./Full

scale deflection values are given on the front panel,
near each position of the switch/, Should the test —

voltage be anknown, interconnect the 4000: 1 probe.

and-set the subrange switoh to 300 mV, next redu=

7 cing the f.s.d. sensitivity until convenient defleo—

tion is obtained,

Read the result on the corresponding meter scale —

and multiply by the factor of the subrange switch

and the prabe ratio=if applicable. When measuring

voltage levels, referring to 0.775V, read the re—-

sult at the mter dB scale, add the attenuation

value of the subrange switoh, and 60 dB~ when using

the probe, |
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The instrument will respond to the peak=to—peak am

plitude of the test signal, however the calibration |

is in terms of R.M.S. values of AC sinewave voltage.

Thus, when measuring distorted waveforms an additio—

nal error will be experienced, its value increasing ~

when the crest factor x/ of the test signal differs

from that/or the sinewave. Since the orest factor

of AC signals is determined not only by the harmonic

content, but also by phase relations, no reliable

predictions can be made on account of the error due

to the waveform. distortion,

DF evattery operation and maintenance —
The internal storage battery consists of 8. series

connected | gas—proof nickel=cadium cells, type KR 0.9.

‘The battery is charged by the mains rectifier during’

mains operation of the instrument.

:@. battery. voltage provides indication of the

srge only when the mains is disconnected from the
strument. To be Sure that the battery is charged -

up to its full capacity, the instrument should ‘be a

connected to the mains for. at least 20 hours.

For satisfactory performance of the instrument, the '
battery voltage should be 8.5 to 12V, the upper Limit

being achieved during charging, with the instrument —

connected to the mains, Just after disconnection the :

voltage drops to ca 10.5V and is maintained within

10.5 to 9e9V during ca 25 hours of operation, During the.
further 20 to 45 hours of operation 1 the battery will

loose its full charge. |

x/ Crest factor = peak value
RMS value



The nominal capacity of the storage battery amounts

to cas 0.9 Ah. Will the battery-in perfect condition
/actual capacity close to the nominal/ and fully-

charged, the instrument may be battery operated for

80 =- 100 hours.

When the instrument was out of use for a few months

the battery may discharge fuliy, down to a voltage

close to zero. It should be noted, that such a dis=

charge will produce no harm to the battery, however

it should. be next charged for a longer time than

usually, i.e. ca 30 hours.

No special care or maintenance is required for the

battery. Long=tern ohargings, as well as full diss

chatging will ‘produce no harm to the celis. The

battery may be stored as long as required, in char-
ged= as well discharged condition, ‘he only precau~

' tion which should be observed is to limit the char-

ging current.
e

#he charging current of ER Ge? cells should never

exceed 80 mA, :

This condition is satisfied automaticaliy when the

vattery is connected to the mains rectifier of the

instrument, and the above precaution should be ob—

served only when using another source for charging

the battery.
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6, ACCESSORIES.

‘The Ve615 Transistorised Millivoltmeter is supplied |

together with the foliuwing accessories: | |

- 1 pe Mains cable, plugs filled
=~ 1 poe Test lead, terminated: with coaxial plugs at both

sides

- 1 pe 1000:1 probe with cable and plug |
- 4 pe Test lead, terminated with coaxial riug at one

side and banana plugs at the other

-~ 1 pe Operating instruction

~The storage battery / 8 ER 0.9 celis/ is mounted with=
in each supplied V=-615..

We reserve the right.to alter eitner the circuit or

*he list of components.



LIsf OF COMPONENTS

a ee oe
NCAzO6 Name $ Characteristios ' Notes

i a ~,
" R1 | Compound resistor | ONS 122-0,1%-430 Ohm 49% | "

H pt on " 1 OWS 122-0,1W=150kOhm+5% u

, RA " " ows 122—0.1W=4 .7kOhmH5% ‘ ,
, RB . | OWS 122=0.1W=1kOhmt5% "
" REI Of " , OWS 1220, 1Wa3kOhms5% ' ‘

"oR! on " 1 OWS 122—0.1W=6.8k0bm+5% . ou

, Re " 1 OWS 122-0. 1W=2k0hms5¢ | @ ;
" RIOt 8 " » Rmr2=0,1W=742,50hm+0.5% 1; Resista ,

, RM " t Rm2-0,1W=742.50bm+0.5% ! " u
a B12, 28 " 1 Ro2—0611=742.50nm0.5% | " .

" R4i4t UF ] , Rmx2=0.1W-742,50hm0.5% ° , Resista m

" R15 ie " t Rmx2=051¥-742,50hm40,58 | " u
» RIO, 8 " | Ru2—0. 1W=5020hm+0.5% " ;

n RIZ71 8 " , Rmx2=0,1¥—-5020hm+0,5% ; " .

" R18 | " n 1 Rux2—0.1W~5020bm+0.5% u

» RID, © " Fmx2—0. 1W=—5020hm+0.5% " .

" R20' & " 1 - Ro2=0,1W=343,50hm+0.5% 1 n "

1 R24 oo. " | OWS 122—0, 1147 kOhme5& . | i
, R22 . " ! OWS 122=0,1W=54 Ohm+5% "

w R23 " " » OWS 122-0, 1W=1 OkOhm+5% ‘ 3

1 R24 " " OWS 122-0. 1W=1 OkOhmt5% ;
" Rt 8 " 1 OWS 122-0,1W=4.7kOhmt5% =; i

, R26, 8 " | OWS 122=0,1W=1kOhm +5% = ul
u R27. * " OWS 122-0.1W-2200bm15% ,

, R28 " " t OWS 122=0,1W=6,8kOhms5% 1 ul

n R29, ® we | OWS 122=0,1W=4.7k0nm5% | :
" BO! Of " 1 OWS 122-0.1W=3.3kOhm+5S "

, 1, " 1 OWS 122=0,10-2200bm5% | I
n B32, & : | OWS 122006 Was 7OhMESS "

. t !
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“Circ, ! Name ' Characteristics ' Notes
“ref, ! $ : i
ae e spe ze sr esse ez ests ss sesesee esses eH SEES

" R33 Compound resistor OWS 122-0.1W=56...820hm +5% ! matched
so | in-circuit

" RB " fr | OWS 122-0.18=10k0hn 45%! oe
. {

ho p75 ! “ " ' ows 122—0.1W=10kChm +5% = 5;
1) ' mo, ; —

1 R36 " " | OWS 122-0,1¥-3.3kOhm 45%

R37 " " | OWS 122-0.1W=1k0hm 45%

" R381 " " ! OWS 122-0.1W=220 Ohm 45% =,

, ! {

n BOO , TM " » OWS 122-0.1%=6.8k0hm +5%

" RAO | " " | OWS 122-0.1W-35k0hm 45% I.
"

n Radi " 1 OWS 122—0.1W—155k0hm +58,

" | : {

, B42 , . " , OWS 122=0.1W=220Ghm +5%

" pay ! nO " OWS 122-0.1W=3.3k0hm 45% 1
tt | . .

u R43; Pres@t potentiometer 1 Pkd-300=2,5k0hm = horizont. |

" Ra6 | Preset potentiometer , PKd-300-25k0hm -horizont. |

" R47 ! Compound resistor ; OWS 122-0. 1¥=120k0hm+5% i
ut i : .

0 RAS , " 7 t OWS 122-0.1¥=75 Ohm 45%

, 01 , fantelion capacitor | KTF=2 uP = 5OV t
, |

"C2 ! " . ' KTF.2 uF = 5OV ,
te. | | OO

4 Ch ” , KEM =~ 100 uF = 12/15 ¥

, 5 we: " | KEM = 100 uF = 12/15 ¥ ot.

n CS 4 " ad ' KEM ~ 100 uF = 12/15 V. ,

i! { ; ; v - . ,
1 OF 4 a: « , KEM = 100 uF = 12/15 V

" og " | KTF — 2uF = 25V '

ti | .

n 09 4 sooo 1 KEM = 10 uF = 34
" | . ae ‘ § '
» 010, Mica capacitor f KS0-1-62pF 456-8 ,

" 611! Blectrolytic capacitor: KEM = 4 uF uw 20V ' |
i i . . ‘

1 012, Ceramic capacitor — KCR=N47 #3306256 pF | matched
i ; in-circuit

' 5
t

4 '

|

\ .
° .*x*©e2rnerneneaezeesztztereeeereaereeeamzetee zeereeee

»
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i

, KCRHN47=88...100 pF

Mica capacitor

Capacitor

Foil capacitor

Ceramic capacitor

Ceramic capacitor

Tantalium capacitor

Electrolytic capacitor

Ceramic capacitor

Trimmer ceramic

Compound resistor ! OWS 122@0.1%=750 Ohm +5%

1 KCR=NA7=20 pF

KT=25 uF = 257

‘ KTFA25 uF - 10V

i; KEM=100 uF=12/15V

| KER=500 uF-25V
‘ RSK~012-29512~47000pF
i

, KCPN47-2D...47 pF

' ToP~max. 25 pF
4

| OWS 122-0.1W-2kChm +£15%
OWS 122~0.1W=33k0hm +5%

Bal 75=1W=1MOhm +0.5%-

Ral2=",1¥—1k0hm +0. 5%

OWS 122-0.1W=510 Ohm +5%

1 AF~125 Siemons u Halske

I
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TRANSLATION OF FRONT PLATE DESCRIPTION

1. Miliwoltomierz tranzgystorowy

, Milivoltmeter transistorised

2, Masa -~ arth

3, Baza - Base

4, Kelektor ~ Colector

5S. Emiter ~ Emiter

6. Zakres = Range

8. Wytacenik = Swith |

9. Wi. Sietiowy~- Mains on

10. Préba bateril =- Batt. test

41. Wi. baterii ~ Batt. on

2, sonda - Probe
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Uwagal dZastrzega sie prawo wprowadzania zmian

ukiadowych oraz w spisie elementéw.
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