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The new

— Unigor 15 —
eantinues the tradi-

tion of the mulfirange instruments manufactured by C. P. GOERZ
and i noted for @ number af remarkable innovations:

contemporary style and practical construction of operational

elements;

slil'l:| greater reliability by use of Germanium diodes,

an

increased overload protection by use of an additional fuse.
The selid construction and advantoges due fo special circuit
features ensure that the new Wnigor 15 will meet the highest
demands. Unigor 13 is a measuring instrument especially suited
for power Engineering but also for the other fields of electrical
engineering. The universal applicability of the instrument is due
to the low power consumption and high accuracy.

Internal resistance
3333 ohms/velt en DC and AC

Accuracy
17, far DC measurements
1.5%, for AC measurements

Moving Coil System
with shock resistant tawt suspension mevement (no pivet
friction)

Mirrored Scale

88 mm length with linear graduations for all current and
vollage ranges

Overload protection
is achieved by a very sensifive cut-out swiich, fuse and a
veltage suppressor for the Germanium diodes,

Special Circuit Features
A bullt-in ecurrent transformer enables a measurement of the
DC and AC compeonent of an alternating current with a
superimposed direct current.
Built-in pewer supply for resistence measurements.
Well planned construction with printed circuit plates.
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Tamperalure ranges

Range Rarge an Unigor T]'ltl-ﬂl-{'b‘(‘ﬂupl‘
0-220°C AT 12 mV Fe-const. 2 (1 included in
. j o, i calibration ; direct scale
0-900°C AT 12 mV a. 60mV| Fe-const,

0-1200 (1600)°C AT | 12 mV a. 60mV

MiCr-Mi and PIRR-Ft

Resistanca rangey

3
Technical data
Ranges
—— GL Ranges (—) = E—
Yallage Internal resislance Currenl Infern. resish, appros.
1200V 4M0 30 A 0,004 01
&0V ZMD 6 A 0.07 0
300 v 1M 1.2 A D16 0
120 W £00 kiz 0.3 A 0.4 0
30V | 100 ko 0.06 A 1.6 0
12V 40 k0 12 mA 750 8
av 10 ki 3 mA 90
06V Ten | T1I3NEEET %0
_ s0mv 200 0 0.3 mA 200 0}
12 mv 14 0 . -
e AC Ranges [~) .
'ﬁﬂ‘h!gt | lmternal resistance Currend Imvtern. resisl. appros.
1200 v £ M0 30 A 0.004 €
@iy | amn k. &k Io-00F 0
- 300V 1Ma 124 | ot
20V 400 k0 0.3 A 0.4 0
0V | 100 k0 0.06 A 150
12Y | Wko | 12mk . Son
TV 3 mA 70 0
0sY | S0 1.2 mA 300 0
e L 0.3 mA 000 0

Rangs Centre Scale values Voltage supply
@ 0101000 el )
0x1 100... 10kn 300 0 | 1.5 V-battery
10 100 ., ,100 ki 3000 1
kii— | : 100, .130 ¥ —
ko< —[10kD.. 10Ma MWka..- Fw.. 30V~
Extension of ranges
[utenced rangs with [ Ml
600 A— | separate shunt class 0.5
120 A— | 600 A 6OmVor120A. 12my GES5217H
SeANEEER —
&00& A~ : current transformer (100:1) at
120/1.2 A~  500/5 Aand 5 VA: class 0.2 GE 44 07
B3 A~ | i8Saenl rer VN gt encler
£00/0.3 A~ | Clip on current transformer
120/0. e 2000:1),
E-E?doﬂ?g :__ rh:;if;%nﬂ wrrar wilh Unigar 1 smallar GE 44 53
G000 V= Voltage multiplier 4.8 kY
@0Ma) | (16May T il
.. Fe-const. Thermocouple | GE&8317)
220“ c- Brafiam bas n M
A T GE 48 32

1} fee section Temperarurs Massurement on page 1§,
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Accuracy
Limits of error
The limits of error as stated below apply for herizontal pesitien,
at an ambient temperature of 20 deg. Centigrade, and for sinu-
soidal AC of 30...60c.ps.
Current and voltage ranges (V, A)
DC: (1% of full scale
AC: 1.5 of full scale
Resistance ranges
DC: —19, of scale length
4%, of measured value al centre scale
AC: 1.5, of scale length
(&%, of measured value al centre sedle
Temperature range  +5 deg. C when iron-constantan therme-
couple af 2 chms resistance is used. _
Callbration values: 50 100 150 200 2200 C
2.47 533 8131 1090 12.0mV

Influence of temperature

on DC a maximem of 17, of the rated value for every

10 deg. Centigrade

on AC a maximum of 1.57, of full scale
The approximate magnitude of the additional temperature error
within a temperature range of 0 deg, Centigrade fo 50 deg.
Centigrade is shown by the following graphs.
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true value is cbigined by adding the saled perceniage lo the reading,
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Influence of frequency

The frequency error for voltage ranges up te 300 volis and current
ranges up to 0.3 amperes is for
25eps ... 5000 cps:1.5% max. of full scale,
5,000 e.p.s. ... 10,000 e.ps.: 3v, max, of full scale.
The approximate magnitude of the additional frequency errar

within a frequency range of 25 c.p.s. to 10,000 c.p.s. Is shown by
the fellowing graph.
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The maximum frequency error of 37, Is also valld for voltage

ranges above 300 volts in the frequency range up to 1,500 c.p.s.

as well as for curren! ranges abave 0.3 ampers ulp to 5,000 c.p.s.
¥

The input capacity of Unigor 15 is approximately 60 pF for all
AC ranges.

External field influence

The influence of an external DC or AC field (50 c.p.s.) of
3 Gauss Is negligible,

Influence of wave form
When calibrating Uniger in effective values the form factar
{effective value divided by mean value) of 1.11 for sir usoidal
waves was faken into account. A deviation from the sinu-
soidal farm may cause an errer. In general a peaked wave
will cause a negative, a flal-topped wave a positive error.

Test voltage g :

3,000 volts according to IEC and VDE standards. The voltage
test at 5,000 volis assures safe operation of the instrument at
voltages up ta 1,500 valts,

During measurements of higher voltages with o separate
valtage multiplier the instrument must not be touched,
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Overload protection

The Unigor 1s is protected by several independent means against
damage due to faulty use and overloads.

Protective cut-out switch
A sensitive relay connected in series with the measuring move-
ment opens a contact and breaks the measuring circuit when the
instrument is subjected to an overlood

The high semilivity of
Fay ihe relay is dus fa the
uiilization ef the prin-
cipls of saturation
lacking, The relay
armaiure (&), which
s aitached b2 a cons
tact spring (5), o held
to the relay yake (R}
by a parmangnt mag-
nelic flux. A cerfoin
excilabion of the relay
call causes salvraliasn
in the yoke. The in-
cranse of magnetic resisance due fo the saturation redvces tha holding flux of the permo-
nent magnet M3, so thot the ermeture is moved away by the farce (F) thereby opening
the contact of the profechive cut-aut swikch.

The overall breaking period from the mament of overload to the
interruption of the measuring cireuit ls 0.005 to 0.01 sec. The
relay cperates beth on DC and AC excitation. The actuating
current is about 10 to 20 times as high as the current of the
movement far full scale defleetion. Thus, a3 a rule, the protection
is effective ot a measured value equalling 10 te 20 times the
amount of the range selected,

The protective cut-out switch prevents furlhermore a short in the
& A position, should the range seleclor be erronecusly turned
frem the 1200V range te the & A range during a voltage mead-
surement. In the position between the two ranges, marked by
an asterisk {¥) in the circuit dingram, the relay is directly connect-
ed to the input in series with o resistor to actuate the cul-out
switch befare the & A position is reached.

H.R.C. fuse: To protect the high current ranges, especially the
& A range, at which the cut-out switch would only become opera-
five between &0 and 120 A, a fuse raled al & A is inserted Into
the circuit, which also protects the instrument against a direct
short in any current range.

a8

Rectifier protection: A neon lamp with an especially low igni-
tian vollage connected in parallel to the secondary of the instru-
ment transformer, limits the damaging voltage peaks to per-
missible values, thus pratecting the Germanium diodes,

Although the cut-out switch provides the instrument with an
almost perfect overload protection the possibility of damage to
the components has still to be considered should the instrument
be subjected to very heavy overloads in worst cases of misuse,

The following rules should therefore be observed:

After the current range has been selected, the instrument must
never be connected to voltage, A prolonged overload below the
cperating valve of the cut-out switeh or the H.R.C. fuse rating
should under all circumstances be avolded because of the thermal
strain on the electrical components. Furthermaore, even momen-
tary connections fo voltages exceeding 1200 V should be aveided
since the instrument is not designed for higher voltages (see also
page 10).

In cases of sudden overload of at least 40 times the narmal value
on DC (the AC-DC switch being erreneeusly in the * " position)
the relay is actuated by the current impulse occurring in the
secondary winding of the transformer. However, the cut-out
switch is not effective against a direct current building wp slowly.
Heavy mechanical shocks or the effects of strong external fields
on the relay may trip the cut-out switch inte its “'OFF" pesition.
Such external fields have, however, no influence on the reading.
During current measurements on the secondary side of powerful
instrument transfermers it is advisable to keep the profection
switch button depressed in its “ON" position te aveid an acci-
dental interruption of the transformer secendary eircuit.

After the instrument has been subjected to an overload the cul-
aut switch should not be reset before the cause for ifs actuation
has been rectified.

The fuse and spare cartridges are accessible after the removal
of the base plate. Rated current 4 A, 5 mm dia., 25 mm long.

The ranges 30 A=< and 12 m¥Y— are not protected.
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Measuring operations: general remarks

To aveoid errors place Unigor in approximately horizontal posi-
tion and not in the proximity of iron maosses, external fields
(busbars) or other meving eoil instruments.

zero  position ad-
il 3 | justment of the
@ @ @ painter. After
P — cleaning the scale
window the elec-
trastatic charge
should be neutral-
ized by breathing
on the aglas or
touching it or wip-
ing it with a damp
cloth.

@ Set the AC-DC
swilech ta the de-
sired position: DC
(=), AC (~), or for
measuring resistan-
ces and capacitan-
ces to the central
position (R). Chang-

With th '
./7 J e O

Q
@ @ 06

ing from — ta ~
@ through the “R"
position during

measurement  per-
missible. This does
not  interrupt the
circuit,

@ Set the range selector to the required range. When mea-
suring current or voltage always begin with the highest
and switch down to the mast suitable smaller range. This

does not interrupt the circuit,

S, W

@ Before connecting Uniger press push button into the [ON™
position should it be in the “OFF" position.

@ Connection of the instrument and operation of the R-knob

aceording to the detailed instructions in the following

@ paragraphs. There are abridged instructions en the baose
plate.

Please observe range limits. For measuring higher values always
use separate voltage multiplier and shunt or instrument frans-
former or clip-en transformer,

Earthing senditions and maximum voltages fo earth will be dis-
cussed In detail in the instructions for the measurements of
cyurrent and voltage.

When measering DC veltages with nen-repetitious or peried|-
cally repefitious superimposed voltage peaks exceeding 1,200 V
a separate serles resister must be used. Otherwise flash-overs
might oceur which would impair the insulating quality of the
internal cireult and cause burn-suts of essential components,
Such peaks may ocour e.lg.in an iron core winding through
which a direct current is flowing, when the circuit is suddenly
interrupted. Excessively high voltage peaks may also occur dur-
ing measuraments of transducers or television sets,

After use the range selector is always to be set to the
highest voltage range. Do not use the range selector to
switch off the elrcuit, as the position between 1,200V and
& A is not an “OFF" position, but a protective position
(see page 7).



DC current measurements
direct connection for currents up to & A
L
Range selectar: 6 A to 0.3 mA
AC-DC switch: *“="*
Reading en  : ¥, A scale

JCHCHON

direct connection for currents up to 30 A
+

Range selector: 30 A
AC-DC switch: “="'
Reading on @ ¥, A scaole

|
NGCHOCKCR
I Attention! 30 A range without overload protection! |1

with separate shunt for currents exceeding 30 A

For a better utilisation of the shunt 800 &0 mV model GE 5217 H
{see page 4) the 12 mV- and &0 mVY-range ean be used. By
switching te 12 mVY in case of 120 A and smaller a new current
range of 120 A is crealed which has the same accuracy as the
rated current range of 600 A,

Violtage drop acros

Tt sl O...80m¥ 0..12mY
. e ——— ACDC pwlich ln ="' Py 0 mv
Ronge wmleciar o
PR— ! 7 Terminal &
i Conmcclion ta Terminals & plug
= - instrumant e~ 12 m¥
| ®°®"® |
Reading on ¥, A ale 00 & 120 A

Full scole deflection

Technical Data for the separate shunt &00 A (120 A)/&0 mY
(12 mV) see page &

o

12

DC veltage measurements .

direct connection for voltages wp to 12 m¥ (114 @)

+. L

b : Range selector: &0 mV
AC-DC switeh : »—"
Reading on @ ¥, A scale

ESHCECR
I Attention! 12 mV range without overload protection! |

direct connection for voltages from 60 mV to 1200V
{3333 0/V)

+

___ﬁ
| ©°070 |

with separate voltage multiplier up to 6000 V— (20 M (1)
voltage multiplier 4.8 kY (16 M), model GE 41 55

+
-jT-__I

| ®°® O |

The following safety precautions should be taken when moasur-
ing voltages exceeding 1500 V:

Connect one of the two voltage terminals directly to earth,
Where this is impossible other safety precavtions must be
taken. First” connect the instrument and select range, then
switch on the voltage.

Da net touch the instrument under valtage.

Range selectar: 1200 V to 60 mV
AC-DC switch : +—"
Reading en : ¥, A scale

Range selector: 1200 V
AC-DC swiftch: “—"
Reading en  : V, A scale
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AC current measurements
direct connection for currents up fo & A

i I Range selector: & A ta 0.3 mA
= AC-DC switch @ ©' ="

B ] [ Reading en : ¥, A scale
| ®"®0"@ |

direct connection uwp to 30 A

P e

D Range selectar: 30 A

~—— [ AC-DC switch : ' ~""
VB = Reading on ¥, A scale
| ©°@°0 |
| Attention! 30A range without overload protection! |
Whenever possible connect Uniger to that cenductor which has

the lower voltage to earth. For safety reasons this voliage must
never exceed 1,500 volfs.

with separate current transformer up to 600 A

AC currents exceeding 30 A to be measured with a separate
instrument transformer model GE 44 07 (see page 4).
The secendary winding is to be connected to the two
terminals. The primary conductor for the current to be measured
should be threaded through the transformer hole onee or several
fimes in the same direction according te the required range.
The current transformer is tested for @ maximum service voltage
of 850 volts. When this veltage is exceeded do net touch the instru-
ment or the connection leads to the transformer,

Range selector: According to table
AC-DC switch : *'~"

ol
Reading en  : ¥, A scale

1 —
Extended current range &l a primarsy lurns r'r‘i" on
n=1 | n=1 | ne§ a=10 UMIGER 1
600A | 300 A 120 A 60 A 6 A
120 4 | 60 A 24 A | 1ZA 1.2 A
30A | 154 T 0.3 A

The accuracy of the current transformer corresponds to closs
0.2 for a secondary output up te 5 VA and a nominal current
ratio of 500:5 A. The additional error due to the inserfien of
this transformer does not exceed 0.2%, of the full range value
at a frequency of 45 .., 65 c.p.s. This applies to all ranges listed
in the chart.

with clip-on transformer up to 600 A

For AC current measurement without inferrupting the circult,
the clip-on transformer model GE 44 53 (see page &) should be
used (turns ratio 2,000:1). Cannecl the two sockets in the handles
of the clip-on transfarmer te the =" terminals of Unigor.

Clip=on trans-

former range : 400 A, 120 A, 24 A
Range selectar: 0.3 A, 0.06 A, 12 mA
AC-DC switeh @~

L
| ®° @@ | Readingon :V,Ascale

The possible additional errer due to the clip-on fransformer will
not exceed 37, of full range, provided the surfaces of the
plier core are in contact with each other practically without an
airgap, It is therefore essential to keep the surfaces clean,

Use the clip-en transformer only for service voltages up
to 650 valts.
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AC voltage measurements

direct connection for voliages up to 1200 V

e AE— Internal resistance at 0.6 VW: 50 0
3v: 1 kil
= = 12V: 10 k0;

Y ... 1200V 3333 vV
Rangeselector; 1200 ¥ to 0.6 V

I @ ; @ G @ I AC-DC switeh: "'~

Reading an @ ¥, A scale

with separate voltage multiplier up to & k¥ (20 M 1)
voltage multiplier 4.8 kY (16 M), model GE 41 55

o~ —

Range selector: 1200 Y
D AC-DC switch: " ~"

|— ® " @ ¥ ® i Reading on : V, A scale

For reasons of safety the fallowing should be noted whan mea-
suring voltages above 1500 volts:

=+

Cennect ane of the two terminals uwsed directly to earth
potential. Where this is impossible other sofety precoutions
have to be taken,

Connect instrument and select the desired range before
switching on the voltage.

AC current and voltage measurements with
frequencies up to 10000 c.p.s.

In order to guarantee an equally high accuracy for frequencies
up to 10000 c.p.s. the terminal & should be earthed or connected
to that measuring point which has the least potential to earth.
At higher frequencies the input capacity causes a reduction of
the internal resistance.

The input capacity is approx. 80 uuF.

— 16

Measurement of superimposed DC and AC

without blocking off the DC component

By means of a built-in instrument transformer it is possible to
determine the AC and DC companents by a current or voltage
measurement. The measurement is te be carried out in exactly
the tame manner as hos been described in the preceding para-
raphs for current and voltage measurements (page 11 fo 15).
q’o avoid sverloading Uniger the selected range must not be
smaller than the DC er AC component to be measured. It is
therefore impertant to measure both, AC and DC compenent
before selecting the next smaller range.

with the D€ component blocked off

In many measurements in the audie frequency range of AC
voltage with superimpased DC it is desirable to block coff the
DC eemponent. This is achieved by connecting a svitable con-
denser in serles to the instrument.') To avoid destruction of the
condenser, ils working voltage has to exceed the superimposed
DC voltage. Proceed now with the AC veltage measurements as
previously described.

=l Owing to the condenser connected in
| T — series to the internal resistance of the
Tk instrument the reading will be influenced
R - by the frequency In the lower frequency
l OMOMO)] I ranges.

The addifional &rrer will decreass with increasingfrequency and selecled range according
1,25 <108

ta ke formula 50 - f:“t ct

{ signifias the frequency in c.p.e, R the internal resistance in chms and C the capacity inuF.

When o condenser of B.30F f3 used Ihe cddiienal negolive arrer, dependant an ke

frequency, in®, of the indicgtipn will amount fo:

i ihe ranges
Additianal nogative error O F f
L et ve | v 120 ¥~ | 0V-
0.5 255000, | =58 cpa. | B
=1 =i epy | zdbeps | =Bepa | EBeps
=15 =i eps, | =Meps |
fot- | L280 e pa, | 225 ep

1y it is recommended. 15 gss o condenser of 0.3uF $00 ¥ service volbage, since such @ con-
demiar will also be best wited for capacily measuremants (ses pags 7).



T e

Resistance measurement with built-in battery

¥

Before use a standard dry cell of 1.5 volt (approx. 20 dia. =
<37 mm) is to be inserted inte the battery compartment. The
battery compartment is located on the underside of the instrument
and is easily accessible by unfastening the knurled screw and
removing the base plate, The battery should be checked fram
time to fime and be replaced if it starks to decompose, before it
solls the battery compartment,

Adjustment of Unigor before measuring
Ranges: @, 01, 1210

short cirguil lerminal
& and -

Adjusl "R kmab ia
full  sale deflection
(0 on L), kil-scala),

The bBatlery should be
reploced ‘when the
peintar cannol be ad-
justed ra full scale or
indication afler  ad-

J jwimenl dass Asl re-
main  constant. The
rangs of adjusiment:

i approx, 1AV is 1.3V,

Rx Carrying out the measurement
Range: @ (0.1 0 to 100 o)
-[ Connecilons; Sharl circull lerminal & and terminal
— - Y, tonned Bxoto ferminal 2 and
MOMCMOE &= e
Reading on: @ scale in ohma

Range: 1 (10 0 to 10 kiy)
010 (100 0 te 100 ki)
Connaclion: Rx io terminal & and “z"
Reading an: {1 ki) scale in tha (31 range direclly
in olima,
o In ke L3 10 range the valie of Rx is
@ I :bhl!linrlid by multiplying tha reading
¥

Correct possible  de-
vialian of paintar fram
meres  with rera ad-
jumter

Sl the AC-DE iwileh
e "R and sclech
rangs reguired

— 18

Resistance and capacity measurements
with external voltage supply

Adjustment of Unigor before measuring
Ranges: kit—: 100 to 130 V—
kii—~, F: 100 te 240V~

3 Cornacl tarminals @ and

I | = i OC or AG vulrld.gt

- according ho rangé selec-

& ®" @ ed. In capacily moasures

1 ments the meaiuring vall-

age rangé & aonly walid

fram 45 1o 45 epa. The

acewracy is independent ol
freguancy

<<- ?_H‘\ .

B SR

Correct possible deviation 1
of painter from mara with

rero odjusier {_‘_] [¢ N
-4 Adjedt "R" knob fo full
(RE) seals d-i;minn {0 oo 01,
el B-sealke
-
Sat the AC-DC swiich to L=
“R'" and select range re- - +
quired Y —

Currrlnﬂ out the measurement

ey g Range: kii—, ki~ {10k ... 10 MLy

100 ... 240 ¥~

HI Canpaehion: Inzad resifonce B between oné pole of the

[ ®"® @ |

Range: uuF < 1,000 or «F:1,000
(10,000 uuF ta 10 :=F)

| Canmection: Inserl condenser Crol 0,31:F and a werking

—F i woltage al 500 ¥— between one pole of the

% L AC woltage supply ond one terminal of
[ Uniger. Afler adjusiment connecl the con-
Y | denser to be measured Cxie the insfrument

and one lerminzl of the indrument
Reading on: [k, kilagale in kilosohmi
... MDY~
{45 ... 65 e.pap

c
1 'I'_I -

| termimah “ =",

b L Reading an: (3, kil-scals mulliplied with 1,000 to obiain

I @ (;:I value intziF and, divided by 1,000, fo shlain
7 £ ihe valud |/ aF
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Temperature measurements

with surface temperature probe model GE 48 31
with immersion temperature probe model GE 48 32

These probes permit a direct measurement in the 12 mV range
cf a temperature difference AT up to 220" C between the iren-
constantan thermocouple on the tip of the probe and the terminals
an Unigor for the connection leads. The prebe is ealibrated far
2 shms resistance.

The temperature T of the tip of the proba is the sum of the am-
bient temperatyre and the recorded temperature difference AT:

T ambient temperaiure + AT
Connection; Constantan lead (blue) ta

8 ‘h terminal &
EE iron lead (red) fo =12 mV
| | socket
: Range selectar: 40 mV

ONCHIC AC-DC switch: "—"
I — O Ifj‘] Reading an: AT scale in degree Centi-
grade

If the temperature to be measured is lower than the temperature
of the connecting peints on the Instrument (ambient temperature),
the connections fo the instrument are to be reversed (red to o,
blue to 112 mV sacket). In this case the indicated temperature
difference AT will be negative.

A defailed instruction manual is supplied with each probe.

—_— 0 .
Temperature measurements with thermocouples
Iran-constantan (Fe-Censt.) ..............c00n. up ta  900° C
Mickelchromium-nickel (MiCr-Mi) .......... ... up to 1200° C

Platinum-rhodium-platinum (PIRh=Pt)........... up to 1600" C

Either the 12 mY or 60 mY range is to be used according to the
therme-eleciric voltoge expected. Within the 12 mV range
therma-electric voltage U in mY is obtained by multlplrin? by 0.1
the reading on the ¥, A-scale with numbering up to 120,

Within the &0 mV range U ean be read directly in mV on the
&0 division scale.

From the following formulae the therme-glectric e.m.f. E can be
obtained, taking into account the resistance R®) in ohms of the
thermocouple and the compensation leads, If used:

12 m¥V range 60 mY¥ range
0.87 / 0.5 .
E=U":1 -+ 100_' R} in mY E-—U“ I - 1Du—- R} in mY

The temperature difference AT is obtained from the valves of E
using the millivelt-temperature conversion factar "k of the
thermocouple used: E k. AT,

E[m¥] 04 | &8 | 8—16 | 16—02 | 2t—39  ap—us | a3—52
Fa-Conit. £.053 0056 | 0055 | 0056 | 0057 | 0058
E MaCr—MNi 0.041
T i SR
Peth—Fs | 0008 | 0008 | oo |

1) The resislance B can be meosured with a switable resistance ronge of Uniger 15 In the
preasnce of o therma-abaciric a.m.0. an incorrect reading for R could be oblained from a
redislands meaiurement, especially if the thermocouple hos already been subjecied 1o o
highar temperature. To avoid an error, wo remslanos meaisrements with the polarity of
ke compantatian leeds an the intirumenl reversed, should be made, The mean value
sghowld be wed in the corresponding Podmulas,
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Maintenance

The instrument dees not require any special maintenance. It is.
however, recommended to replace the battery os soon os its
voltage is s& low that the pointer cannet be adjusted to full scale
deflection by means of the R-knab, or the indication dees not
remain constant after the adjustment. A discharged or decom-
peosing battery should be removed fram the battery compartment.
The condition of the battery should therefore be checked from
time to fime. The batery is easily accessible after removing the
base plate,

When the instrument is sailed by dust, liquids, etc. it should be
cleaned with a dry, soft cloth, if necessary with aleehel er spirit.
Special care has to be taken to keep the surface between
the terminals clean, since a heavy layer of dirt in this
area will impair the insulation and may reduvce the input
resistance, especially in the high voltage ranges.

Dieseription ol circuil diagram on page 232

M = bawl suspenien movement Bi —fuse
W= jmulrwmant iransfarmer B—1.5V battary
G—rechifler Bredge E=—adjuster lor resistance and copocily réanges

§=cuf-zut switch relay
b= Eil=gul iwilch camlacl

The range marked * is inserted between the 1200V and 6 A
ranges as a protection range. As stated in the chapter on over-
lead prolection, it prevents a shert circuit in the instrument when
the selectar is rotated beyond the 1200V range to the current
ranges, while the instrument is under voltage.

The resistors marked K are built in for the resistance adjustment
of the measuring movement and the cut-out switch to 240 chms
as well as for the sensitivity adjustment of the AC ranges.

Circuit diagram

+
Y
9".!-‘* ri'r

Dlescripivon on poge £1.



