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1. General

The instruments of the UNIGOR A series have been designed fo
maat the highest demands in the field of analogue mullimeters,
Gaining from ihe experience with the UNIGOR p and UNIGOR n

saries of inslrumants

renowned troughout the world — the

multimetar UMIGOR A 43 has been developed which is charactar-
isad by tha lollowing special features:

s & & 08 & 20

Wide range of measurement providing 62 ranges without
accessorles

High measuring accuracy

Equally high internal resistance and low consumption on d. c.
and a. c. owing to the use of an amplifier with rectifler for a. c.
measuremeants

Selection of all ranges with a single switch

Selectlon of measurement functlon and polarity reversal by
push-button switch

A single pair of terminals for all measurement
{except 10 A range)

Small frequency error between 15 Hz and 40 kHz
Shock-proof, irictionless, taut ligament movement

Commeon flloodlit linear 85 mm s&cale for all d. c. and a. c.
ranges

Comprehensive averload protection by automatle cut-oul, fuse,
surge limiter, neon discharge lamp, protective dlodes

Reslstance measurements up to 50 ML), using a single standard
gell-contalned monocell, with apen-clreult 1. 5. d. adjustmant

Easy access and clearly identliled printed circuits result In low
maintenance costs

& Attractive case




2, Technical data
21 Voltage and Current ranges (d. c. and a. e.)
votose | oupury | aptemat | curem | vorage
1000 v 50 dB 100 MO 10 A 115 m¥
3V | +d0dB 36 MD T 270 mv
WV +30dB W MO 1 A 180 mv
— s ¥ rmMdB |  s16MD 00 mA 10 mY
[ o +10am 1 MO 00 mA 105 mv
3 v | dBscale’) | 3B kD 0 mA_ |
[ v —10 dB W ke 0 mA |
0.3 ¥ a0 o NE kit 3 omA | 100 mY
100 ¥ T K 1 mA |
(%) 0 48 squals 0.775 V DImA |
7 Ci appr. 100 pF 100 pA 90 mi
a0 pA By |
W A 100 mv

T Corresponding to a current consumption of

sion 100 resp. 316 (lower scala).

2.2 Resistance and Capacity ranges

10 pA (100 KV al scale divi-

Range Span 5’#?.1_2”:3'&.'.35.!
ax 1 02 0...50 0 0 mAfOd W
nx 10 2 0... 50 1 mAf0Y W
1t x 100 2 ... 50 kit MW opA 0 W
kiix 1 200 01, .. 500 kil 0 gAY
Kz 10 2 k.., GBMO T
k1 x 100 0 k... MO 1 pAM0 W
AF x 100 100 nF . 10 uF 18 mAE V')
ks W - W nF... 1 uF DA mANE  mv)
I~ WFx 1 [ 1 nF...100 nF | 18 pASIE miY)

‘| r.m, 8.-value, maasuring fraquancy appr, 28 kHz

— T

2.3 Accessories for range extension

Exlonded range With Accossary Type Code Mo,
0 Ad e GF-I!T.' B34 2770 00
80 Ad.c. | Shunt, class 0.5, 100 mY GE 4275 | &34 2750 00
25Ad. ¢ @E 4273 | 834 2730 00
C r¢|-'nl- transformer, 100 : 1
80030010030 A | £10ClTo 0 0y 5005 A, 5 VA | GIE 44 87 | 834 4070 00
a8 | um B8 Hz)
60— 20 A E“PTH iu";;;ﬂ 1
800 — 200~ ransiormisr .
a. ¢. | additional reading error GE 4453 | B34 4330 00
4 3% (45 . . . 65 HI)
I Clip-on eurrént
=100 30-10 A | transformer 10,000 : 1
o a.c ungll:mnl.l reading errar GE 44 65 | 824 4550 00
<19 (45 . . . 65 HE)
L:|Ip-rﬂl'| nurrgl% .
1000 —300— 100 A | transformer L
m, @, | additional reading arror GE #4736 | B2 4360 00
=15, (48 . . . 85 Hz)
Hig h-voltage multiplier
3 oond 10KV d. €, | (lost pra
- (1000 Mi1) | additional reading ermor GEMNW | R4TE R
R
B High-woltage multiplier
s and 2kv | Lo ing arror GE 41 57 | B34 1570 00

d, ¢, and a. a. (20 M)

< 0%

Olhiar accaasories soe page 21




2.4  Accuracy
241 Limlis of Error
The specifiesd limits apply whan the instrumant s used in [ts
horizontal working position, at the reference temperature of 20° C
and with sinuscidal a. c. at 26 ... 100 Hz.
For the voltage and current ranges
Diract currant: =185 of I. 8. d.
Alternating current: £1.5%; of f. 5. d.
For the reslstance and capacily ranges
Resistance: +=1%; of scale length
=+ 4%, of true value at mid-scale
+6%, of true value for a span extending from
0.25 to 4 times the value at mid-scale
Capacity:  £2%, of scale length
89, of true value at mid-acale
2.4.2 Frequency Influence
Ranges 100 mV—30V, 10 tA—1 A:
1.5%9% max. between 15 Hz and 20 kHz
44 max. above 20 kHz up to 40 kHz
Ranges 100V, 3 A and 10 A:
3%, max. between 15 Hz and 3 kHz
The input capacitance Ci s approximataly 100 pF.

2.4.3 Tempearature Influence
Between —10 and 4 50° C

On d. c.: 0.5% max. of indication per 10° G
On &, 0.: 1% max. of 1. 8. d. par 10° C

2.4.4 External Magnatic Influance

The effect of a d.ec. or a. c. fleld (50 Hz) of § Gauss (0.5 mT) is
negligible,

2.4.5 Waveform errors

The instrument is calibrated in r. m. 5. values with a farm lactor of
1.11 far sinuscidal alternating current. The reading produced by
the instrument is equivalent to the mean value x 1.11 — including
non-sinusaidal waveforms, Consequently, a triangular waveform
will produce a negative, and a sqare waveform a positive error.

2.4.6 Errors with superimposed d. c. and a. c.

The accuracy of the reading is retained as long as the peak value
of the a. c. signal does not excesd 1.5 times the maximum of the

-

range selected for the d. c. component and the d. e signal does
not exceed the maximum of the range salected for measuring the
a. C. componant. -

25 Scale
The mirror-backed scale has length of 95 mm

2.6 Test voltage

5000V a. ¢. In accordance with |EC, VDE, BS regulations. A voltage
test of 5000 V ensures safe handling of the instrument with voltages
al up ta 1500 V.

When measuring higher voltages, do not touch the instrument.

2.7 Overload protection

Semi-tima lag 4 A miniature fuse, 5 mm dia. x 20 mm (M 4 E,
DIN 41 571, BS 4265)

Automatic cut-out

Surge limiter

Meaon discharga lamps and Protective diodes

2.8 Battery for resistance, capaclly and &. c. measuraments

1 baby-monocell 15V, IEC-R 14, 26 mm dia. x 50 mm, leak-proot
Cperating time approx. 700 hours,

2.9 Dimensions and Weight

212 x 110 x B2 mm
approx, 1.1 kg, including battary




3. Basiec Instructions

3.1 General

To avoid errors of measurements, place the UNIGOR in a relatively

horlzontal position clear of the effects of iron masses, stray fisids
(bus-bars) ar maving-¢oil instruments.
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Check mechanical zero setting with the Instrumant discon-
nacted. After cleaning the scale window, dissipate static
electricity by breathing on, or touching, the glass or by wip-
ing with a damp cloth, Antistatics (e. g. spray or “Plegiklar')
are recommended.

Reset push-button of automatic cut-out to "ON™ if it is in tha
“OFF" (upper} position.

Sel the push-buttoen switch for d. ¢ te “=", "4 " or =" lor
a. c. to "~", whan measuring the resistance. These switches
can be operated during measurement as the measuring
sircuit is nel interrupled. The polarity (“+" or “—") set by
the push-buttan switch applies to the right-hand tarminals
when the daflection is positive.

Turn the range selector switch to the desired range. When
carrying out current or voltage measurements, start with the
highest range and continue to switch down lowards the
most favourable smaller range (this does not cause an intar-
ruption to the measured circuit).

Be sure lo observe the range limitsl Higher values can only
be measured by using separate serles resistors and shunts,
instrumant transformers or clip-on transformers (see page 4).

On completion of the measurement, it is recommanded
e turn the range switch to the highest voltage range. It
must not be used as an "OFF"' switeh, by turning from
the 3 A0 A range to the emply position beside it. For
checking and economizing the battery, refer lo para 3.2
below!

When connecting the instrument and operating the fl-adjust
control, take nmote of the detailed instructions in the later
sections. Abbreviated operating instructions appear en the
baseplate.

The measured values of current and voltage should be read
on the scale numbered 0, ., 100 when using a decadic range.
whilst for ranges divisible by 3 the scale numbered 0. .. 30
must be usad.

Earthing and maximum potentialz relative to earth will be
discussod in detail in the soctions dealing with current
and voltage measurements.

e




3.2 Auxiliary battery supply
3.2.1 Battery check

In the position “Batt." of tho range selector switch, with push-
buttons “=11" and “+{1" deprossed, a battery check is carried
out. The battery voltage is adequate when the meter reads within
the lowest scale sector marked “Batl”, Otherwise, a new 1.5 V-
element (IEC R14, @ 26x50) should be inserted. The battery
compartment becomas acgessible after loosening the knurled
screw and removing the baseplate at the undersida of the UNIGOR.

Disconnect the instrument before removing the baseplate
and observe the correct polarity of the battery.

The bettery serves for resistance and capacily measurements as
well as for all @, c. current and voltage moasurements, D, C. current
and voltage measuraments, however, can be carried out without
the battery, all functions of the overload pratection being preserved
in this case.

322 Economizing the battery

To prevent permanent discharge of the battery (approx. 5 to 8 ma)
when the UNIGOR s not used, take note of the following.

On complation of an a. c. measurement (V~ or A~), al-
ways depress the " =01" button!

On completion of a resistance measurement ({1 of kil),
turn the range selector switch to a current or voltage
range (preferable 1000 V)|

On completion of a capacity measurement {nF), depress
the “=(1" button and turn the range switch to “1000 V"1

33 Overload protection

The instrument s fitted with multiple protection against improper
use and overloads, achieved by a number of protective davices,
Genarally speaking, the instrument will remain unharmed as long
as voltages below 250 Vi~ are applied to its (outer) terminals.
The vollage ranges 300 and 1000 V will with-stand twice their full
scale valuae, with a maximum of 1500 V.

In the casa of a. €. current measurements via current transformers
on the ranges 3 A or below, attention should be paid to the pos-
Islbuhl::.- of higher vollages (up to several kV) arlsing across tho
input terminals whan either the cut-out has operated or the fuse
is defactive,

[ ] Tha 10 A range (soparate terminal) is not protected! [ ]

337 Automatic cut-out

The relay coils of the cul-out aré connectad to A salaction circuit
whose switch is coupled to the range switch, As a result of this
arrangement, the sonsitivity of the cut-out la al optimum for &
given measuring range. Whean the relzy operates the protective
wwitch opens and interrupts the entire measuring circuit,

The relay is self-energized by the overload, d. c. or a. c.. and does
not roquire an auxiliary energy sourcoe,

A special interlocking mechanism prevents the resetting of the
cut-out while an overioad is applied to the instrument.

Maximum rating: 2 kW=, 15 kWA ~ /500 V==

3.3.2 Protective fuse

A semi-time lag fuse (rated current 4 A) protects the instrument in
the high-current region balora the automatic cut-out is triggerad
and also when a direct short-circuit occurs, It is connected In
series with the terminal “+=" and iz placed behind the black
plastic siotled screw on the underside of the instrument.
Rating: 250 A/250 V-, 1000 A/250 V ~

Two spare fuses become accessible when the baseplate is re-
moved.

® Disconnecl instrument befere removing baseplate! ®

3.3.3 Surge limiter

A spark gap, connected in parallel with the input terminals, has a
flashover voltage lower than the breakdown veltage of tha internal
circuit and prevents damage 1o the instrumeant dua to excessively
high woltages (voltage poaks) at low power such as occur, for
exampla, whean tasting TV recelvers, transduetors, d. c-carrying
high-inductance coils atc,

3.3.4 Protectlve diodes

Additional protection of the movement is provided by two diodes
connected in anti-parailel configuration across tha maving coil,



4. Measurement of d. c.

4.1  Current
4.1.1 Direct connecllon for currenls up 16 3 A
*e— Ranga switch: AA...30pA
’Tl%?l Push-button switch: =", "+" or “ ="
Reading: V. A acale

4.1.2 Direct connection for currents up to 10 A

- Range switch: 10 A
[ﬂ . Push-button switch: " =", "4+ " or " ="
@-[ Reading: V., Ascale
Afttentlon: Mo overload protection is provided in the 10 A

@ range (separate terminal)! It can, however, be con-
tinuously overloaded up to 12 A,

which has the lowest potential relative to earth. This

I The instrument should always be inserted in that ling
patential should not excesd 1500 V for reasons of safety.

4.1.5 Currents up to 100 A, measured with external shunt

The shunts listed in the table below are avallable (see also
page 4},

Bhunt 100 mVy 100 A asam
class 0.5 (connection to the ouler 504 GE42 7S
o T 2% A GEazm
Renge swilch 100 MV, 10 )

| Push-buttons | ~"and "4 or e HEE
il B T

Insert the shunt in that line which has
the lowest potential relative to earth
{for =safety). This potential should not
exceed 1500 V!

@

—_1]=

4.2 Voltage

421 Direct connection for vollages up to 1000 V
Internal resistance: 100 kLY .

- Range switch: 1000V ... 100 mV
lﬁ‘ Push-button switch: "= ", "+ " gr "="
Reading: V., A scale
4,22 Voltages up to 2 and & kV, meazured wilh external voltaga
multipller (20 Mil), Type GE 41 57

Range | Aange switch | Reading on V, A scale

L 2000 V 100 ek 0...100 x 20
6000V | 0.0 mA 0... 30 x200

Push-button ewitch: =" and "+ or """

In the interest of safety, the following remarks should be noted
when measuring voltages above 1500 V to earth:
Put tha UNIGOR on an insulated support and connegt the
* L " terminal directly to earth, if possible,
First, select range and polarity, bafore applying the volt-
age, For probing thae vollage, usa the spacial cabla with
test prod [20 kV test voltage) Zb 09s.
Do not touch the instrument whila the voltago is applied,

4.2,3 Voltages up 1o 10 and 30 kV, measurad with external high
voltage multipller prabe (1000 M(I), Type GE 41 96

Range Range awilch | Reaxding on WV, A scala

] et 10 kY WpA | 0...100 x0.1
C % 30 kY A | 0.2 a1
@ Push-bullaon swileh: =" and 4" or ="

In the intarest of safety, the following remarks should be noled:
Connect the earth wire of the high voltage probe to the
“1" terminal and connect the latter directly to earth.
First, select range and polarity -befare applying or prob-
ing the voltage. Bo not touch the instrument while the
voltage is applied.

Technical data for the separate veltage multipliers are glven on

page 4.

N



5. Measurement of a. c.

5.1 Direct current measurement
5.1.1 Direct connection for currents up 1o 3 A

| — Range switch: dA.. . 10pA
[%—@fg-l Push-button switch: "'~
Reading: V., A scale
3.1.2 Direct connectlon for currents up 1o 10 A
- Range switch: 10 A
’ﬁw Push-button switch: "~"
Reading: V., A scale

Warning: No averload protection is provided in the 10 A
@ range (separate terminal)! It can, howsver, be contin-
uously overloaded up 1o 12 A,

The instrument should always be inserted in that line
which has tho lowesl potential relative to earth. This
potential should not exceed 1500V lor reasons of safety,

5.2 Measurements via current fransformers

Check the continuity of the current circuit (e.g. by a resistance
measurement], before connecting up a current transformer to a
range other than 10 A. Excossive voltages may appear across the
input tarminals if the secondary circuit of the current transformer
i:. interrupted, e. g. becawse the cut-oul is in the “QFF" position.
Connect the transformer secondary 1o the * 1 " and "+ ter-
minals before closing the primary circuit. If possible, connect
terminal * L " to earth.

521 Measuring alternating current up to 600 A with an external
Current transformer, Type GE 44 07

Connect the secondary winding te the * L " and the "z-=" ter-

minals. Depending upon the desired range of measurement, the

primary conductor carrying the current to be measured should be

passad ance or several times through the center hole of the
transformer,

Current range: see lable
Range switch: soe table
Push-button switch: = ~"
Reading: W, A scale

=18=

Imstrument Primary current range with n wma of primary condusion
Ena- n=1 n=2 n=5,
M A 800 A) 300 Ae]
i A 300 A 150 A . _-MEEI____
L 100 A | 4 1 |
Y 20 A 15 4 6 A

*1 at div. 60 of the scale @. . . 100

The accuracy of the current transformer corresponds to class
0.2 for a sscondary load up to 5 VA and a rated currant ratio of
500/5 A. The additional error due to the insertion of this trans-
former does not excesd 0,29 of tha full scale valuo at a fraquency
of 45 _ .. 85 Hz, This applies to all ranges listed in the above table.

Use the currant transformer for operating voltages up to
600 volts only.

§.2.2 Measuring allernating currents up fo 1000 &, using a clip-on
transformer
In order to moasura altarnating currents without interrupting the
measuring circult, use clip-on transformers, types
GE 44 53, transformation ratle 2 000 : 1
GE 44 55, transformation ratic 10000 ;1
GE 44 56, transfarmation ratia 1000 : 1
(see page 4). Connect the secondary winding of the ¢lip-on trans-
former to the " L " and the "+=" terminals.

Current ranga: see table
Range switch: see lable
Push-button switch: * -~

Reading: V. A scale
; g ey g
Frlmhr:r_nrru_nt r{lngq!._ft_!:lﬂ__inf_ 00 | 200 |10 [ 60 |30 | 20| 1::_:
satting [GE 4453 | — |00 L : 0 | wm [ - [l -
Lmnv:r::& E‘i‘."“ — J1e) , M) -] w0 L
QRS [ | o] WD s e e |

'} 60 mA at §00 A max. prim. current

— 144




The additional reading error when using types GE 44 55 and
GE 4458 is |ess than =19, and when using type GE 44 53 |ass
than L3% ol 1. s d., provided that there is virtually no air gap
between the split cores, Keep the split-cora faces clean!
Use the clip-on transfermars for aperalting vollages up to I
800 VW only.

5.3 \Voliage measurament
5.3.1 Direct connection for veoltages up to 1000 V
Internal resistance at 100 my . ., 1000V ; 100 kI

- — 4= Range awitch: 1000 V. .. 100 mV
| % [] é

Push-button switeh: *~"
Feading: V, A scale

5.3.2 Voltages up to 2 and & kV, measured with external vollage

multiplier (20 M{1), Type GE 41 57

Range | Range swilch | Besding on V, A scale

T 2000 v 100 pA B...100 x 20
® (G000 v | oama 0... 30 x200

Push-butten switch: ~

In the interest of safety, the following remarks should be noted
when measuring voltages above 1500 V 1o earth:

Put the UNIGOR on an insulated support and connect the
“ 1 " terminal direclly to earth, Il possible.

First, select appropriate range, belore applying the voli-
age. Far prabing tha vellage, use tha spacial cabla with
test prod (20 kY test voltage) £Zb 09s.

Do not touch the instrument while the voltage is applied.

54 Measuring alternating currents and voltages at frequencles

up to 40 kHz
In order to preserve the highest accuracy of indication with
frequencies up to 40 kHz, connect the “ L™ terminal of the

instrument direct to earth, f possible, or to the point with the
lowest potential relative to earth, With higher frequencies, the
input capacitance of approximately 100 pF causes a raduction of
the internal resistance of the instrumant.

16—

6. Measuring superimposed d. ¢. and a. c.

6.1 Testing without removing the d. c. component

The amplifier with capacitive coupling, used for a. ¢ meoasurements,
makes it pessible to measure the d. ¢, and A.c. components
separately. Carry out separaie measurements of the two compo-
nents as already described for current and veltage measuremeants
on pages 11 1o 15.

If the peak value of the a. ¢, component does not exceed 1.5 times
the maximum value of the range solected for d. c. maasurement,
the accuracy of the measurement of tha d. ¢. companent will not
be alfected. Similarly, the accuracy of the measurament of the
a, . componant will not be affected if the d. ¢, component doas
not exceed the maximum valug of the range selected for the a. c.
measurament. Consequantly, the same measuring range should
be selected for both d. c. and a. e. and both components should
be measured before changing over 1o a lower range,

6.2 Measurements with the d. c. component removed

If it is intended to reject the d. . component from the instrumeant
when measuring audio-frequoncy alternating voltages with a
superimposed d. c. voltage, connact a suitable capacitor in series
with the instrument'),

It the capacitor is not to be damaged its operating voltage must
always be higher than the d. c. voltage 1o be removed.

Carry out the maasurement of the a. c.
- }_ voltage in the mannar praviously de-
T scribed, Because of the capacitor, which
® & connected in series with the internal
resistance of the instrument, the read-
ing will baecame frequency-dependent
in the lower frequency region.
The higher the frequency and the higher the maasuring range, the
amaller the additional indicating error, shown by the eguation
1.25 x 102
2 R2 G2
where f is th.n fraquaney in Hz, R the intemal resistance in 01 and
C the capacitance in pF and AF the.additional nagative error as
A parcentaga .of the reading.
'} Tha usa of @ L2 pF capacilor, oporating voltaga 830V, is recemmoended,
Tha amployment of this capacitor introduces &n additional negalive ndi

cating error of loss then 0.2% in all ranges from 1 W upwards st frequencies
=50 Hr .

AF%

— 18~




7. Resistance measurements

When resistance measuremenis are carried out the circuit oper-
ates from a constant-ourrent supply, fed sithar direct or via &
convarter from a 1.5V leak-proof baby-monocell IEC-R 14, 26 dia.
% B0 mm.

Remaove baseplate and insert battery, observing the correct po-
larity, Check the cendition of the battery after long intervals (soo
para 3.2). Y
Adjust full-scale deflection, wsing the {i-adjust contrel in the
apen-circult condition, The positive pole of the test voltage
appears al the terminal “L=". ;
The maximum loads [current or voltage) applied to the resistor
undar test are shown in the table on page 3 on the baseplate.

Carrying out the maasurement:

Push-bution switch: Depress " ={1" and *+11"

Rango soloctor: Sal to the desired {I- ar kil-range

Adjustment before !

measuremeant; With opan circuit terminals, adjust

pointer to = on the £, kil scale,

uging the {1, nF" adjust control’).

Measurement and reading:  Gennect the unknown resister to the
puter terminals. Obtain the measur-
ed value by mulllplying the f1, kil
or M scale reading by the ranga
factor.

When the resislance measuremant has beesn comploted,

set the range selactor to one of the current or voltage |

ranges. Otherwisa the battary will be drained.
By using the §2x1, f1x10, {1x 100, kilx1 ranges, resistors in
transistorised circuits can be measured without having to un-
solder them, sinca the test voltage is below the linear-to-axponant-
ial transition of the 'V characteristic for Si-transistors and diodes.
In assessing tha measurement result it is necessary to distinguish
between a reading Indicating the value of the resistor under test
and a reading which indicates a resistance notwork intercon-
nected with the resistor under test.

1§ H.u.dmﬂm-;li |la enly nocossary on change-ovér balwesn 1he range groups
Exd.._{ix100 and kit x 1., . kil x 100; otherwise, the f. 5 d. selling re-
maing constant,

=, I

8. Capacity measurements

Capacily measurements are carried out with sinusoidal a. C. at a
frequency of approx, 28 kHz. Owing ta the very low moasuring
voltage of 18 mY max., the capacity ranges are also suitable far
the measurement of electrolytic capaciters (up toe 10pF). The
maximum values of the test current or vollage resp. can be seen
from table an page 3.

Carrying out the measurement:

Push-button switch: Deprass ‘'~ nF

Range selector: et to the desirad nF-range

Adjustment before

measurement: With open circuit terminals, adjust

paintar to 0 on the nF-scale, using

the "i}, nF" adjust control*).

Measurement and reading:  Connect the unknown capacily to
the outer terminals. The measured
value is obtained by multiplying the
nF-scale reading by the range
faclor.

When measuring small capacities in the “nFx 1" range it is re-
commended to take a reading before connecting the capacitor
to ba measured, howavar, with the maasuring leads = il any -
connacted up. The instrument now indicates the capacity of tha
leads. This value should be deducted from the measured value,
obtained after connecting up the capacitor.

On complation of a capacity measurement, turn the range
selector switch to a current or voltage range (preferably
“1000 V") and deprass the “=I01" bullon. Otherwise the
battery will be drained.

*) A readjusiment on a change-over within the 3 nF-ranges is nof necessary

= 1=




9, Testing of Diodes and Transistors

The kilx 10 resistance range Is alse suitable for a rough check
of the functicning of dicdes and transistors. Measuring the “re-
sistance” is a simplé way of ascertaining whather a dicde, tho
base-collector or base-omitter path of a transistor has a short or
apen circuit, Maraaver, the polarity of the leads of a diede or the
base lead of a transistor can be determined in this way. _
This test will not destroy the component as the voltage across it
will not excead 1V and the test current will not exceed 10 pA.
However, a8 a consequence of this limited test vollage and/or
current it may not be possible to test semiconductors with rels-
tively high reverse current — @. 9. power diodes or transistors —,
or rectifiers with & number of series-connected elements, because
in such cases the differance between the readings in the forward
and reverse diraction may not be sufficiently distinct.

Puszh-bBiuttan awiteh: Deprass “mi1" and 0"

Aange seleclor setting: k1= 10

Preparatory adjustment:  Turn "L, nF"-adjuster for matar 1o read
eaf)

Connections: Rofar to table, Always test forward and
reverse performance of the diode or
diode path of transistor, In conmecting
the component, note that the “t="
terminal carrles the "+ " pole of the
test voltage.

Connect diode Connect lransisior
Test ol cathede to baser to terminal
torminal H1) npn
Forward current [ +1p) 1 Als el
Rewerse curtent (—Ipl l'L_\_\_' b= i i
| Fsad on i 100 div. ¥, A scale

9.1 Assessing a diade or a transistor diode-path

A diode or transistor is operable when the reading on the
V, A scala obtained for the forward current is lower thar[ the
reading obtained for the reverse current. However, the magnitudo
ol the readings does not allow conclusions about the type quality
of the semiconductor davice under test; in particular, tha current
amplitication of a transistor can not be assessed. In tha reverse
current test the “kilx 10"-range of the UNIGOR A 43 also indi-

- -

cates the voltages (—Ugp) across the diode path. Full scale de-
flaction (. @. division 100 of the scale numbared 0...100) corra-
sponds to 1V. The reverse current { — Ig) can be calculated as the
difference between full scale deflection (div. 100, equaling 10 pA)
and the reading "o on the V, A scale numbered 0...100, i. e
=y = (100 =a) x 0.1 [pLA]
In this manner it can be ascertained whether the diode under
test is of the Si- or of the Ge-typa.
Typical values of the reverse current are
for a Si-diode: =—Iy =0.5 pA, corresponding to
o = 85, ., 100 divisions
for a Ge-diede: =1y 5§...0.8 1A, corresponding to
o = 50...94 divisions
A diode or transistor has an open circull when tha reading on
the kil scale i3 = or the same valug near = (insulation resist-
ance) in both the forward and the revarse Last.
A diode or transistor has an electrode short circuit when the
reading on tha kfl} scala is 0 or the same value near 0 in both

. the forward and the revarse lest.

82 Ascerlaining the cathode or base lead, respectively

In that one of the two tests which produces the lower reading on
the V, A scale, the cathode lead of a diode or zener diode or the
base lead of a pnp transisior is the |ead connected to terminal
“1". In case of a npn transistor, the base is the lead connected
fo the "+=""tarminal.

9.3 Determining the Zener voltage

The Zenar voltage of Zener diodes whose Zenar (reverse) voltaga
is below 10V can also be determined in a simple manner. For
this purpose, change over to the “kflx100"-range where the
maximum test voltage (@ = 100} is exactly 10V, When connecting
the cathode, ascertained in accordance with para 9.2, to the "+
tarminal, the Zener voltage is obtained from the relation

Ur = 0.1a[V]*)

where o again represents the reading on the V, A scale numberad
0...100. :

) It should be pointed out that, due to the small testing current of 10 A
max., tho full Zener voltage — sspacially with Zerar dlodes 157 highar
power — may not be reached. end the determined Uy might be somewhat
smallar than thi actual Zenor voltage.

=20 =



10. Maintenance

Mo special maintenance is indicated for this instrument. It is re-
commended, however, to check the slata of tha battery after long
intervals. A drained or decomposing battery should not be left in
the battery compartment.

Attention: Disconnact the instrument before removing the base-
plata! Ensura that the instrument surface belween the terminals
remains clean becauwse heavy soiling impairs the ‘insulation and
may reduce the input resistance, especially in relation to the
higher voltage ranges.

If the instrument has become sciled by dust, liquids etc.. clean
with & dry, soft cloth and, in the case of heavy soiling, with a
walerscaked, damp cloth,

The outer surface of the scale window should only be cleaned
with a soft, watersoaked cloth. Antistatics (e. g. spray or "Plexi-
klar'') ara racommended.

The inner surface of the scale window should not be cleaned with
a cloth or other cleaning agent because the glass an this side s
pravided with a coating which prevants charging with static elec-
tricity which could affect the reading.

11. Accesorles

Pair of loads with plugs Zb 483Y) 186 4830 00
Plug-on lest prod red Zh 189r1) 185 1530 74
Mug-ah teat prod grey Zb 180g") | 106 1800 75
Special cable with test prod and plug for o
O kV d, €., &, 2. (heot velings 20 Kv) Zb 08a 195 0090 74
Carrying case Zb 170 185 1700 00

| Glass fuse & dia, x 20 mm, DIN 41871, ;

4 A, s2mi-time lag MA4E G 00
Garrying case for clip-on transformar "
cEheR Zb 338 195 3380 00

1) supplied without charge to each UNMIGOR A

Accessarles lor ranga extension sec page 4.
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12. Circuit diagram
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13. Components list

Part. No. Designation

Batt. Baby-monocell 1.5V
M Taut ligament
maving coil
maovemant 8.8 A
S1W Cut-out

Gl 1= Gl 5 MNean lamp

Su
i

Tr

Spark gap
G-fuse insert
5dia. x 20mm
Transformer
for DC/DC-convariar

Manganin sheet resistor
Manganin sheet resistor
Manganin sheet resistor

Wire wound rasistor
Wire wound rasisior
Wire wound resistor
Wire wound resistor
Metal film resistor
Matal film rasistor

=k

Metal film resistor
Metal film resistor
Metal film resistor
Betal film resistor
Matal film resistor
Metal film resistor

DD DAIDIIIDIDIDIIDID
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RA17 Metal film rasistor
R 18 Metal lilm rasistor
R 198 Metai film rosistor
R 20 Metal film rasisior
R 21 Metal film razistor
R ao 2 carbon resisiars
R 23 2 carbon resistars

Manganin sheel resistor

Type, Value, Tolerance

DIN 40 850 (EET)
or IEC (R 14)

striking voltage
in complete darkness
70...85V=

DIN41 371, M4 E

1004 mf2 = 029
2175 m + 0.2%,
BI.06 mN + u.zz,,n
21715 m + 0.2

06808 I+ 0.2%,
21084 HES U-E;"ﬁ
6906 Il + 0.29%
21.84 1 = 029
69.06 N+ 0.5%
218.2 I+ 0.5%

GEAE i1 = 0.6%

10 N+ 1 9
205 kil + 0.5%
6838 kil = 0.5%
88 k0 = 059
2162 Kk = 059 .
6838 ki + 05
2182 k1 + 050}
6838 ki = 059

2162 M = 0.5%

6,838 M = 0.5%
1081 M = 059
3419 MO~ 1 9

Part. No. Designation

R 24
R 25

R
R 54

~mwawn— B985

OOoO000O00 TID

Metal film resistor
Metal film resistor
Metal film resistor
Wiro wound rasistor
Carbon resistor
Carbon resistor
Carbon resistor

Carbon rosistor
Metal film resistor
Trimmer resistor
Carbon resistor
Carbon resistor
Metal film resistor
Carbon rasistor
Trimmer resistor
Trimmer resistor

Carbon resistor
Matal Tilm resistor
Metal film resistor
Metal film resistor
Carbon resistor
Carbon resistor
Carban resistor
Metal film resistor
Metal film resisior
Metal film resistor

Metal film resistor

Carbon resistor

Carbon resistor

Trimmer resistor

Carbon resistar

Carban resistor

Trimmar resistor

Carbon resistar

Tantal sloctrolylic capaciior
Polyester capacitor :
Polyastar capacilor
Ceramic capacitor

Ceramic capanitor

Tantal electralytic capacitor
Tantal electralytic capacitor

. T

Type. Value, Tolerance

&4 K+ 1 8
a0 RO = 1 9
803 kL4 1 9
15 1+ &5 %
10 Kl 5 9
47 Wl x B 9
23 Kl+ 5 9
6.8 N+ 5 %
1.365 K = 059
500 01 220 9% linear
3.3 ki 4 5 9
27 Klx 5
510 n=+1 9
27 kil £ & 9%
25 kil =20 9 linear
100 1 +20 9% linear
150 N4 2 o
680 fl+1 49
680 0=+ 1 ﬂ2
10 k=1 9%
33 M=+ 5 49
180 kil + 5 of
100 kfl += 5 &
a10 041 9
33 kil = 1 o
a3 R £ 1 0
a2 K+ 1 9
1.8 kil + 5 9
2.7 kil = 2 9
10 kil 20 9 linear
154 fY = 2 of
a2 klx 2 o
100 1 =20 9% linear
56 kI 2 o
47 1F +50—20%/8.3 V-
68 nF + 109100 v —
047  pF 4:10494/100 v—
22 nF 4100 — 20%/40 Vv —

22 nF 4100 — 2094/40 W —
33 WF +50—20%/10 V—
3a \WF 50— 209(,/35 v —




Part Na.
C 8
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D16
D17
D8
D19

T1
T2
Ta
T4
TS

Designation

Tanlal electrolytic capacitor

Caramic capacitor

Tantal electrolytic capacitor

Polyester capacitor
Caramic capacitor

Tantal slectrolytic capacitor

Ceramic capacitor
Polyester capacitor
Ceramic capacitor

Tantal elecirolytic capacitor

Ceramic capacitor
Ceramic capacitor
Ceramic capaciior

Ceramic capacitor

Silicon digde
Silicon diode
Silicon varistor
Silicon diode
Silicen diede
Silicon diode
Silicon diode
Silicon diode
Silicon diode
Silicon dicde

Germanium dioda
Germanium diode
Silicon diode
Silieon diode
Silicon diode
Silicon diodo
Silicon diode
Silicon diode
Silicon rener diode

npn=Silicon transistor
npn-Silicon transistor
php=Silican transistor
php-Silicon transistor
npn=Silicon transistor

-

Typa, Value, Tolerance r

3.3  pF +50—200/35v— §
22 nF | 100~ 20,/40 V=1
33 pF +50— 20510V — §

180 pF £ 10%,/63 v —

47 nF =10%,M100V —

33 F +50-20%/35V - §

4.7 nF 1084100V -~ &

27 nF +=28; /83 vV — ]
a2 nF +100—20%,/40 V —
a3 1WF +80— 200410 V' —
22 nF +100— 20%,/40 V —

47  nF 410%,/100 V -

380 pF L109%,/100 V-
a2 nF 4 100 — 209,/40 V —
TNIIGE
1TN9IGB
V78
THNSI6E
1M 4148
1N 4148
1N 4148
1M 4148
1N 4148
1TH 4148
OF 325

OF 325

1N 4148
1N 4148
1N 4148
1M 4148
1N 4148
1N 4148
BZXT8B 10
BC 218C
BF 240

BC 308 B
BC 308 C
BC238C




