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THE ''SUPERTESTER 680 R''
Measurements : 728x 95 x 32 mm. - Weigltl ,l{lll st

4th SERIES WITH REMOVABLE CIRCUII

T0 lacilitate the checking and substitution 0t damrgnd conlporllitl.





if placed in a magnetic field prcduced by magnets, transformers, impedences etc. The Test
Meter may therefore be used even 0n metal and steel surfaces urlthout the reading being
altered. No other meter provides this facility.
A special electrical circuit which, together with a static limitor, allows the Meier Movement
and associated rectifier to be able to withstand accidental or incorrect overloading up io
1000 times above the range setting.
Therefore the instrument does not need to be returned so frequently to specialised firms {0r
replacement of damaged rectifiers.
The other characteristics and technical qua!ities that put this instrument in advance of its
competitors are as follovrrs:

The upper panel is in unbreakable "CRYSTAL" u,hich all0w the maximurn use 0f the reading
face and completely eiiminates shadow.

Special electrical circuit t0 compensate for errors due to the fluctuation 0f temperature.
Aniishock instrument with sp!'ung suspensions. Container in new unbreakable material.
Resistance measurements up to 10 Megaohms direct with supply oniy from the internal 3 V

battery, and up to i00 megaohms with mains supply (125 to 250 Volis). Resistance measure-
ments even with very low values sirch as tenths of an 0hm, using an internal 3 V battery.
ln addition, measurements of very high resistance may be made (up to 1000 MOhms) with d.c.,
using the Resistance Measurement Multiplier Model 25 (see page 62).
D;rect reacting 0f frequency, capacity, output power and reactance detector.
Minimum weight: only 300 grams including the 3 Volt battery fitted inside the analyser
container.
Absence of rotating sv,ritches increasing reliability totally eliminating mechanical c0nlil't'.,
and reducing the danger 0f accidentally passing from one range to another. To changn tnlr','
it is only necessary to move one probe terminal, which, in many cases, is faster than rolaltr,,
a switch, and allowing the user to reflect on the type and the measurement rangp L, r,,,

selected. Unnecessary overloads and errors with damaging c0nsequences to tlto pll lr,, ,t

circuit are also eliminated.
0hms, pF and Hz adjustment rheostat, with the serrated edge 0f the knob 0[ tlto ltrrttt -,,,.
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All the ranges in bold faced type are obtained by pressing the button AVx2 which switches
the sensitivity of the instruments without changing the value of the resistance shunted on
the circuit in consideration, with consequent higher accuracy in the reading.
Furtherm0re, the above ranges of the SUPERTESTER 680 R can be extended with the aid of
accessories are specifically designed f0r this purpose by l.C.E.

The principal accessories arer

Electronic range extender Mod. 30

Direct Voltage 5/25/100 mY - 2,5/10 V with 10 MOhm1V.

Direct Current 0,111,/10 $A.
Temperature indicator 100/+ 100/250/1000'C.

-Watt-meter Mod. 34 ranges 100/500 /25A0 W.

Electronic Volt. ohmeter Model 660 l.C.E.

Transistor and diode tester Transtest Mod. 662 l.C.E.

Signal Injector Model 63 - l.C.E.

Pincel ammeter Amperclamp for low and high ammetric measurements in alternaterJ current
without interrupting the circuits to be tested (from 250 mA to 500 Amperes).
Transformer for high ammetric measurements in alternated current Modet 616 l.C.E. (trom
25 to 100 Amperes).

Additional shunts Model 32 l.c.E. for high current measurements in direct current frunr
25-50 to 100 Amperes D.C.

High Voltage-pr0be M0d. 18 l.C.E. for high vottage tests (25,000 V - D.C.).

Temperatule probe for instantane0us temperature tests m0d.3E l.C.E., two scalcs from
50 to 40.C and from 30 to + 200.C.

light meter Model 24 l.C.E. two scales: from 2 lo 2OO Lux and from 2,000 io 20,000 Lux.
Sequencescope Model 28 l.C.E. as a phase cyclic indicator.
Resistance multiplier Mod. 25.
tluxmeter Model 27 l.C.E. for magnetic field measurement.
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Second Part

INSTRUCTIONS T()R USE OF TI{E ANAI.YSER PAIENIED MODET I.C.E. 680 R

T0 use the I.C.E. Model 680 R Analyser correctly and thus avoid possible err0rs in operation,
is essential t0 carefully follow the !nstructions given herewith.

For any measurement is very important to plug the leads into the appropriate sockets
it

it
comp letely.

ln the SUPIRTESTER 680 R the five common sockets for the different measurement fields,
namely available for different ranges, have a double line f0r better indentificati0n and with
the exception of the commcn for the ohmmetric measurements, are located left 0f the
switch that doubles the ammetric and voltmetric ranges. Before effecting any measurement,
make sure that the instrument pointer is exactly on zer0 by rotatlng, with the aid 0f a

screwdriver, the small button with a slot situated on the casing of the instrunrent bel0v/
the instrument panel.

All measurements with direct current must be read on the biack scale and ihose with
alternating cirrrent on the red scale. The same applies to the whiie and red wording at
the side of the relative sockets.

ln the schematic circuit diagrams illustrated in the following the scale to be exaniined for
the correct reading is marked by a much heayiet line as compared with the others.

When a hi.gh precision reading is be made wiih the SUPERTESTER l.C.E. 680 R indicator
instrument, the pointer must be read ihrough the mirror scale as follows: after cgnnecting
the plugs t0 the circuit undor test, the pointer nlust be given time to stop oscillating and
when motionless on the resulting indication, it should be looked at with 0ne eye, moving
the head until no reflection of the pointer in the underlying mirror is seen (that is, in a
position perfectiy perpendicular t0 the pointer). ln such a positi0n, always without further
moving the b0dy, the reading wi!l be without parallax errors, that is, without those eri.ors
due t0 an off-perpendicular p0siti0n of the operaior.
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Sensitivity
to be read
Numbering Multiply

AVx2 on the scale
the read-

ing by

(=) and 100 mV=
RELEASE

DEPRESS

from 0 to 10
from 0 to 200

x10

2V- (-) and 2Y=
RELEASE

IIEPRESS
from 0 to 200
from 0 to 200

RELEASE

DEPNESS
from 0 10
from 0 to 200

RELEASE from 0
from 0

Selected Sockets to
rang0 be used

100 mV=
200 mV=

4V=
10 V=
2OY= (-) and 10 V=

50 v- (-) and 50 V=100 V=
200 V=
400 V=

500 V=

1000

(-) and 200 V=

(=) and 500 V=

v- (-) and 1000 V-2000 U=

key

DEPRESS

RELEASE

DEPRESS

RELEASE
DEPRESS

RELEASE
OEPRESS

from 0 to 200
from 0 to 200

:50

- :10

x10

from 0

x2
xl0

from 0 to 200 x10

to 50

from 0 to 10

:100

to

to 50

to 10

Divide
the read-

ing by

x 100

* For this last range, due to the high voltage which is very dangerous lor the operator, carry
out the measurement without touching directly either the plugs or the analyser, that is
switch 0n the yoltage only AFTER having connected the analyser with the circuit to be tested,
All possible danger of short circuit through the body will be s0 prevented!
The scale sector to be read for all D.C, measurements (:) is the first black scale located
be!ow the mirror.
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VOLTA&E MEASIJREMENIS ff(}LTS) IN AI.TERNATINO CURRENI (4O()O ohms/Volt)

To carry out alternating current v0ltage measurements introduce as far as it will go one
of the leads into the low socket marked in red "-" (A.C.) and the other lead into one of
the sockets also marked in red "10 V-"; "50 Y -"i "25A V-"; "1000 V-"; "2500 V-,,;
according to the most suitable range required,

When a high tension circuit has t0 be measured (range up to 2500 Volt) 0perate with great
care because there is the danger 0l an electrical discharge and make sure therefcre not to
touch or even get too close to the live circuit. Therefore only connect the Ieads to the
circuit to be measured when this is not live. Then, after having made sure that the Tester,
the ieads and plugs are in a stable position and correctiy set for the particular nleasurement,
that is on an insulated table, far fr0m any part 0f the body and any conductor of electricity,
the current may be switched on t0 the circuit and the reading taken without however
touching the plugs or the tester.

When there is any doubt ab0ut the voltage to be measured, alv,iays plug into the highest
range so as to avoid possible overl0ads to the resislance. lf necessary, after the first
reading, the terminal of the various ranges can be inserted int0 the next lowest range so
that a more accurate reading may be obtained.

To measure within the 2 V A.C. rating, the first Iead is introduced into the Iower socket
nF - 9tl

marked Ori loirio while the second socket to be used is the sarne used for the 5c pA
and 100 mV ranges.

ln 0rder t0 get an accurate reading of the scale rvith referenc0 t0 the range and therefore
to the selecied socket, take into account the data of the table 0f the following page.

For the ranges 4-20-100-500 and 2000 Volts A.C. use the sockets of the ranges 2-10-50-250
and 1000 Volts respectively, pressing the sensitivity button (AVx2) which doubles the ranges
taken into considerati0n, to make this point cleare, we report in the following the table to
be taken into account for the c0rrect reading of the scale v'rith reference t0 the range and
therefore to the selected socket.
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l-ilTi-l zot)ov sonv
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Simplifierl Voltmetric AC Circuit.
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20v

6rRc

Rt+ R2= 1600rr

Simplilied 2 and 4 Yolts AG.





As it may be seen Jrom the electrical diagram relating to alternating current voltage measure-
ments, our SUPERTESTER Model 680 R, as well as almost all the most populai Anrerican
analysers, has adopted.a rectifier circuit with only one half wave becausd ihis system, in
add.ition to measuring the normal alternating current, makes it possible to check the iymmetry
of the arerage value betYveen the two aliernations of tho alternating current being eiarnined.
ln fact in practice.it may happen that tw'o half waves of an alternating current may become
asymnletrical, i.e. that the two half waves have not the same outline anrl the same dmplitude.
An exairple would be the presence of a direct component.
Slrould asymmetry affect the average value, it may be revealed by the l.C.E. Tester-thislJlod. 680 R by reversing the Ieads at the measuring p0ints. The cliffdrence betvreen the
two measurements makes it possible to calculate the average value, the percentage of
asymmetry present and therefore the

% of asYmmetrY -
v1-v2

i00
V1

where V1 : maior dcviation
V2 = minor deviation.---

CURRENT MEASUREMENT WIT}I O.C. (mA)

WARNINE: F0r current measurements, the instrument must always be connected in series
with the circuit (see figure page 17). Never cornect the instrument in parallel with the
circuit live like with the measurements of voltage (Volts), because the resistances and
shunts would get damaged, especially those wiih a loyr ohm value.
Make sure that with current measurements (mA D.c.) the black lead (negative) is inserted
as faI.as it.will g0 into thc lower ceniral socket marked with the black wordin! on a white
ground "=" (D.C.) and the other red one (positive) in one marked ,'50

uA - 500;A - 5 mA -
50 mA - 500 mA - 5 Amp" according to the range required.
It is most i.mportant to.bear in mind that, when there is doubt about the amplitude of the
current to be measured, the highest range (5 A.) should always be used s6 at to avoid
damaging the resistances and shunts in the circuit.
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Rl+ R.2. 1600.rr

5.7nQ

5i[
10A

500 mA 50 mA 5 rntl 500,r4 50yA
100m1 l0 hrA lmA 100 ,rtl1A

Simplified current 0C Circuit





For ti_e,ranges-: 900 pA-; 5 mA-; 50 mA-; 500 mA- and 5 A-; the sockets of the ran-
ges 250 uA;.2.5 mA; 250 mA and 2.5 A must be used. 0n depresiing the sensitivity key,
the range being tested is doubled. For a more accurate reading, consui-t the following'table
referring first to the range and then to the selected socket.

Sel ected Sockets to
range be used

250 pA - (- ) and 250 rr,A--

Sensitivity
key

AVx 2

RELEASE

Numbering
to be read

on the scale

from 0 to 250

to 50

Multiply
the read-

ing by

D ivide
the read-

ing by

-10from 0

(-)and 2,5mA- RELEASE

DEPRESS
from 0 to 250

to 50
100

50 mA- (-) and 25 mA- RELEASE

DEPRESS

from 0 to 250 10

250 mA-
500 mA

(-) and 250 mA- RELEASE

DEPRESS

2,5 nA-
5 mA-

25 mA-

-
A-

5A- (-) and 2,5 A-2,5 RELEASE

DEPRESS

from 0

from 0

from 0 to 50

from 0 to 250
from 0 50to

l0

to 50

from 0 to 250

DEPRESS500 pA

-10

: 100

: 10

For higter currenl ranges with A.c. (from 250 mA up to 500 A) cfr. page 63, description
Amperclamp and Transformer 616.

18





MEASUREMENTS OF RESISTANCE IN DIRECT CUNRENT

(from 1 ohm to 10 megohms)

(trom 7/!0 ohm to 30 ohms see page 23).

Before effecting any measurement of resistance in a circuit make sure that the circuit is
n-ot live, because if the ohmic circuit of the tester is live the tuse proteciion Ourni ir'ut anOif the existing voltage is lower than 140 volts the relative resistancds iie oamigeu.'uaving
crecked this p0int, f0r low medium and high resistance measuremenis, introcucl--is tar asit will go one of the teads into the tcwer iccket marked in btack fZ dnO lfie"oifrei-feaO in
one..ot the,upper sockets marked also in black - Ox10 - d-x100 and ei1OOO r._
cording to the range required.

The next step is to c0nnect the plugs together and turn the knob marked,,REG.,'(battery
;0,, on-ms. 'iiniil!adjustnrent) until the instrument priinter is at the full scale value, i.e.

connect the resistance to be..measured acrcss.ilre two plugs making iure tnat itie reaaing
taken on the upler scale of the instrument relating to ihe-ohms vaiue is muttipiieo uy tt6
range chosen. Every .time the range of the ohmetei is changed, repeat thi zeioi'ne-ooeiation
by turning the ceniral knob. when it is no longer possibte t0'gei trre pointei id iriturn to
zero, change the battery incorporated (an ordinary 3 Volt batt"ery useu toi- trino lcrctresl
making sure that the polarity is corrcct.

exl

it

-
negaiive; + poslttve.

For tle battery replacement,. see the chapter dealing with mainienance (page 3g). Having
completed the resistance tests, never leave the terminals in position on"th"J ohmlc circuit"
because .the plugs might be shortened and discharge the battery iriei wtiie. iriitr.r*ore
me 0nmrc clrcult lnc0rporat€d might accidentaliy be connected to a live circuit and thus
d.amage,.as above mentioned, the fuse prctecti0n. ln this case to restore the fuse follow
the detailed instructions, page 39.

i

It.may be.us-eful for the operators of the Supertester 6g0R to know the various current
values

20
'r/nich tlow according to the ohms value 0f the resistance being tested and the selected





R'l+ R2= 1600rL

Simplified 0hmme.
tric 0C CircIit. 0,96"4_a 0,576a 5,76Q s7,6a

SJx10

57612

S) r 100 Sl r 1C00

Diagram showing how to
measurs resistaIces wlth
the Supertester 680 R.





Simplif!ed ohmmetric.
circuit for low values.

Lillv s)

LOWA

ooooo
0iagram how to meas[-
re low resistances with
the Supertester 680 R.
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t
Rl+ R2= 1600n

Slx 1000 S1r10000

?;,;.';i';;:';,';';';o

1?5i22C V
Ohmmetric AC Circuit.

50 i]z

lr

Diagram showing hsw t0 measure high resistances trough AC mains.





To measure the capacitance of I microfarad up t0 20,000 pF both of paper and electrclytic
c-ond-ensers, proceed as follows: lntroduce the leads into the socket!-O, Ox 1, ex'10
Q x 100 or f,) x 1,000 according to the range required. Then connect ttrii plugi'td-eethei -
and carry out the zeroing operation as for ohm measurements in D.c. Then connjct ueiween I

the plugs the condenser being lested and reverse its polarity several times, only when the
pointer is back steadily_ on the 0 value. lf the conden'ser is- operating propbrly,'the pointer
should move.to the following. readings of the instrument according toltie iapatity an'd then
return towards zero u,F. lf this does not occur, it means that the ccndenser'is not orooerlv"-
insulated and should therefore be re,iected, unless the condenser is electroliiic'anlr
working_at low v0ltages and the polarities of the tester are of opposite sign as compared with
those of the condenser. ln such a case, the condenser is not id be coniidered not efficient
because the difference from the 0 value is given by the live leakage current inverted in
respect $/ith its normal w0rklng voltage. sh0uld however be borne in mind that, due to
the above mentjoned leakage cu.rrent, the condenser cannot charge completely and condequentiy
the maximum displacement cf the pointer will result lower ihai expeited.'The valid dalistii
measurement will be therefore that obtained whcn inverting the polarity 0nce the pointer
has come back to the 0 value.

it

li

i0

1?.35't0 20 3i 50

100 200 300 5il0

i0
100

1

1000 20rt0 30C0 50C0

;

[00

1tF i0000

1i0 2fil
i5iii 2'lCil

i5 ii.l 2ii Ci'J

:

iiJ0
3iiil0

3u [rC

Q x1000

9i x 100

S"1 x i0

I x'1

50 and the dilterent capacitance values according to theQo-rypatison between the scale 0
different ohmmetric ranges which have heen used.
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'

o-

Hzx 1

t

Diagram how to use the
Supertester 680 R for
frequency measurements.
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ln fact the formula which relates dB. with watts is as follows:

dB. : 10 ,0,,
wl""'*''

#
ttat.is ten times.the logarithm on a decimal basis or the ratio between watts in consideration
(W l) and the reference Watts (W 0).

-r

is nesative'
ln the LC.E. Mod.680R tester-the reference (0 level) marked on the scale is, as already
said, represented by 1 mW at 600 ohms, that is the lnternational Telephone Standard hai
been assumed.
Normally however the load of a radio receiver 0r an amplifier is provided by the moving
coil..loudspeaker with an _approx. 3 + 7 ohms, impedance. Therefor'e to the ieading takei
on the instrument, must be added a certain factor represented by the letter K whlch can
be computed using the following formula:

I{600
K - 10' Ioc'

Ioud;;rirtun..
read directlv on the scale. For the 50 volt range, add 14 dB to [he readings. For the -

follows:
10 vott range - dB reading f K.
50 vott range - dB reading + K + 14 dB.

250voItrange=dBreading+K+28dB.applythefollowingformula:W'
1000 volt range = dB reading + K + 40 dB.
92
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squa.red, Z - output impedance (from 4000 to 7000 ohms approximately, t0 the primary
of the transformer according to the type of transformer and final valve in use); frorir 3 t6
7 ohms in the moving coil of the loudspeaker, beariflg in mind that this figure may yary /
according to the type of loudspeaker. I
For further details, consider few examples illustrating also this system of measuring the
output in watts:

jThe measured output voltage at the primary terminals of the output transformer is 100 volts;
knowing the impedance valle gf the primary 0f the transformer in question, usually around "'
5000 ohms, we get the following:

100 x 100 1 0,000100,
w=_:_

5000
_2watts.

5000 5000

W=
I00 x 100100,

7000

1

7000

0,000
:1.42 watts.

7000

If 0n the other hand we measure the voliage at the terminals of the secondary of the output
transformer, that is in parallel with the moving coil of the loudspeaker, we find for examilie
an output voltage of 3 volts; as we know that the impedance of the moving coil of ihe
loudspeaker to be tested is for example 5 ohms, we get the fotlowing:

32
*=--=

3x3 I
:l-=1.8watts

5
0n the other hand, of the impedance of the moving coil is for exanrcle 3.2 ohms, we have
the following:

W:-

34

32 3x3 I
3.2 3.2 3.2

:2.81watts.

lf the above mentioned impedance instead of 5000 ohms is 7000 ohms, we have:

*

*





Third Part

MAINTEi{AI{CE 0F THE PAIENIED SUPERIESTER LC.E. M0D. 680 R 4rh series
t

l.C.E. with its experience and specialisation going back over twenty years of manufacture of Iall tinds^of^Tester-.Analysers, has taken into account in the desig-n bt ttris very up to aatd fmodel. 680.R, all .the possible troubles that may be encoutered during coitinirous and trsomelrmes lncorrect use 0l the tester. I
This new model makes use of the very latest materials resulting from the up-to-date research
carried .out by the largest and most important electrical and chemical ioncerns aii ovei
the world.
These materials can in fact withstand strong mechanical shocks and heavy electrical overloads.
However, should the tester drop from a considerable height or undergo exceptional electrical
overloads, or.,be .used in particular. working conditions with excepti6nally tiigtr trumiOiti Ji
temperature, the damaged parts can be easily replaced even by the non ex[erie-nced operaiors.
This is possible thanks t0 the simplified circuits as described in this manual and to facilitv 4
in detecting and substituting the eventually damaged
This eliminates the inconvenience of remaining without the tester for a lons time in case
of trouble or breakdown and consequent dispalch of the instrument to ttre ipeiiiiisea iirm
for the requested

part.

repair.

- - I'L
t- - A

ln fact l.c.E. and its retailers always keep a number of spare parts in stock which are'customer,-sold. at fixed prices. . ln order safeguar'd the interests oi the we give a tist-to.of these spare parts (see page 64).

It should be borne in mind that the cristal panel, due to its very high insulation, if not
p.rotected and.if rubbed vigorously.for a. long time, can produce elecirostltic cunents'moving
the instrum€nt pointer and thus giving. incoriect readingi. To avoid definitely ttris arawUiCl]
the .panel is coated with a completely.transp-arent anti-eteckostatic film dhich-c;;tl;i;ii
eliminates the above mentioned Clectrdstatic dharges.
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Make sure that the leads of plugs are in good condition that is withoutcracks or peeling; as this wou.ld
.the

impiiritre insuiitiSn-ino represent.a.danger to the
abrasions,
0perat'r.D0 not hesitate to replace a lead it if il-n;t-in ;;;d"worxrng condition.

To introduce the reads easiry into. the sockets in the under part of the box, wind the wiresaround the reads or wind ihe wires themseive; them with an erastic band. seesketches A and B page 64.
;r; ]i;

The high-siabiritv current rectifiers. used on this patented SUPERTESTER Mod. 6g0R aremade of Germanium and protected ac;init;;;id;;ta'i overloads,chosen range, even 1000 times the

The many th0usands of supERTEsrERS 6g0 arready sord have.. clearry shown the goodrealiabititv of the device itserf and or hJipeciii siiticat proieciion-*.' t*e'iiit#ieo unoapplied to our last type 0f analyser
None of our SUPERTESTER 680 has.been returned with its rectifiers out of use or indicatingdevice damased or with its inoex beiri owing i. id.iu.i,trr overroads (arso 1000 times thechosen range).

CHANGING THE BATTERY

3 Vnlt.torch. type) should be replaced rlhen it is n0 l0nger possibleto shift the pointer io the fun sc;re';aii,;;;;;;h.;"ih; potunili:r.t.i"r,rs nLeriioripreteryturned to the rieht. rn any. case reptace it- n'i ier.
'ihan

formation of surphates it might.give iiuiium'ei 11ri Jo,iru
on.e a year because with the

damage and corrode the circuitsand the resistances inside the tEster. io ctlnge-irrJ"[attery it is remove the base plateof the tester bv roosenine the four bott.m ;;;;fi; #i ir,,.n r'emove

The battery (ordinarv

down on the b.tt'm of the batterv
the teti ipiing--piessine

and ih;;;;ir;i-ttre nattery which is now tleir in itsseat when replacins the batteryi- matre suie-lirat'ttre'potes are in'r_ithe correct positionbearins in mind that-the bottom 'of itie-ratt.iv'i.'ttr'"n.guiiru-p-,,r,i ,i"ai'iii iop t.positive pole (1). The search tor anv ev.irt,ialiv iiinig..i pirt'wiil'uJ iilatrv"ai'dea nvconsulting the general schematic circuif and"t-ire iiri,liii.o detailed circuits-in this manual.
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REPAIR ()F IHE I.C.E. TEST METER 680 R - 4th SERIES

Attention; all the numbered check points can be seen in the diagram on page 73.
As, in most cases, faurts are caused by high current overroads in the individuar,r,1""ir,i,,illrucomponents,those which feet the Joute effect to'r.,l.iiiri ii,ij ii-.r.,r.j"oi,lii (s..page 39) and the resistors.
Here, in most cases, a visuar..check wiil be sufficient as the corour of the!"v protective paintts'|vlvu('!on the top of the resistors will probably Oe nrint-oi iisroloured.
To do this easirv and ouickrv, just reroie t-l,Jpiinteu iircuit atiei having remgved the screws7-2-34 and 5 indicated on- pige 39.
l{ the. damag.ed component still cannot be located, proceed to a more rigirj examinati0n asdescribed in the next chapter.

,rjt

-- v

Faults due to the ohms circuit
The Ohms circuit is the one which, more than any other
t0 faurts due to misure and fau.r.ts'in trre emperJ.iilrit."

circuit in the test meter, is subject

the probes iriserted in one of the.io^ciels rlilrea'O",'.'ra
i. .t.rl'irlii"iiiiJit,"sh"ortcircuit
ti,. .iii.r"i', llu"ioli.i",r.rutir.,tc the ranses Ox1, Ox10, OxtoO, OxiOob-.- ifi."iorr*inc'iJrrti riy;;;;;11. Ihe needle does not moye.

2. The needle reaches the end 0t the scale too fiercely.
3. As above but onry on certain ranges. For otner ranies the needle does not move.4. The needre reaches the end 0f the scare correcily f,r some rqrr6cJ,rrg., arruiro ioi"-otrersrur ulr itdoes not move.
5. The various base scales do not coincide.

PARACRAPII 1)

ln this case, the fault may be due to the following:
A) Bl,wn fuse: Foilcwins the. insrructions on pug. ?1, check
and if it has, renew it following ttre insiructioris'0,
42

if,r6
whether it has actuaily brown

irr. prg..





Breaks in the printed circuit tracr:..This-is a very rare.faurt. check the rayout cf the-_
poirt, 'ot''i"r.,.,"tlitLrycircuit with a magnifying glass

.starting irom- trre''_'*anu t.uudragram) lf necessary, repair it with a s-oldering Iron ,jritfr a very fine tip.
PARAGRAPH 2)

A) Faulty rheostat: hord tosether the. two probes inserted
knob of the rheostat to ttri tett ant, *itrr'rr".rrliiiJai

in the s) x 1 range turning the
connection, shortcircuit points 20and 22 (see diasram). lf the needie io.s 6i.ri to'i.;;;;pr..; """'

B) The cl.sing contact of the rhe.stat. circuit.c,rresp,ndirg t0 the s,cket d,es n,t crose:proceed as above, turningturnins thethe rheostat l'rrO't.-ii,.i-.it-'anujhq.teft and thenBl.c,:g! then snortcirci,it-porniiZf ant?? (scc rjiaoram\ r+ +h; ,^,1,_r!:o:jrl"!r9q_19i;-i;-ih;";;,;;.t,'ir,'," t:;r"i';'i;;'[',,oo3i,li,,l,i,li., _1,.,..."1:T,",*1, ll^,n^i^l,,ll!,check the cros;ng oi ,'ii" ii;,..,,,#;;rs necessary.

T

ll llit-ltt"

i[;-;ii.;;l;i"""''
o

i.".i[ih.';;rt.;i;ll ;i;r;";t"';..1;;.il ffii3l
190-0 socket does not3[JJ:Scli''if.'?ll?".'^1jn',jl':::Lt-*'::,ir-::r::L,I-djls,], .tF e*"6iiirir"o "["#,r:,# i3irl'i, riir'cli;h'ii

3L'li'^":HH ffiTil,i: +::,'^X:i#':,1'#'il'-'lt6rJo,#*'u n* 1000 socket d'es n,t

th^e^s^rr.unt^ clq.inP l,X:.rrjro,jl: l]:,,,r",.1:.-'rlll.jl- _of -the
ampere circuit: The fautt is tocated,[.,"1fl1:-ji_i..1,111;; g:g?.4"j,11 l-r,6;' Rei5ie"t;;,'l;;;,l:i ;iTi.#r]..,?l;Eill..i:"*1" iri# ;; "ih. ''o'i': ili*jl'',ii,irJ,,l:#,,J,#i:g

Si'".,.1,,;il, lll:,1..j,Shortcircuit points 21 i:tf,,.f.:-.1.:::t^rl^.,.and 25 and-procet.i ^T.d;;;;,t."r,i'n.b.

lll.."li:of"'rercerv to lf5,:lTthe end :Jtl^hll1qor the scalE i11;ii9a,rn iJa,ililr"(ro*iv'"r1"'fir'i,*'ili"6,iff ,6tT;#ix;:are. introduced, this^_c,onfirmsthis confirms the faurt.
-

si.rtiir.i,li-poiris 19 i',,a'"5and 9 il-';;;.i,T},'.to check lhp 0 oAr:::,"litj.l:.,:_drresistor, points 1e and 1 r0r tfthe.0.sr6 ii;,i'i'rol',,il'"[iro"'L.y.yllwhen the interrupted varue is shortciiiuitu,r t,ii"i',u[,i['c";es to the middre of the scare.

ii;;p;;;
,;;i;i;;';;; [;iffi

. irir:, sffii,.i,]i"pii,,tr'ii

PARAGRAFH 3)

A) Interrupti'n 0f a resistor in the_s-hunt chain or thein one of the fottowing shunts: 57.6 O, a7b-'O,
'Si6i Ampere circuit: The fault is rccated

44
O. An interrupiion in the 57.6 f)





The second resistor 0f.200 X', making up the Ox 10,000^circuit can be checked on pointsi5 and 18. The tesr meter musr oe"sei on1r""Oi'iooo rrrg;;;;i;."'p;;i"It"i'r,e sioe0f the mains prug sh.rtcircxited_and the n.;4i.";.;.ud at the end 0f the scare. Then-Lriitoi -i. -iroi*tru""lv""itilshortcircuit points 15 and 14. The coniinuiti-
going over the end of the scale.

or i:"r.,. neeore

PARAGRAPH 5)

A) Alteration 0f the resistance rrarues.ot the-c,mp,nents 0f the and amps circuits; thisfault can be caused enther bv the ,.risioiilorrific 'hms'' ;;;i;ipart of the "-" ' t;;.ril;rir*ii",ir"1,o#'ior*,ng
circuit cbmplementary to ii.l0 carry out

.ampere
this test it is necessary io havc a reriabre Test Meter with gooda internarbaitery. Bear in mind that the overioais [..0,-ii",i,i*t cases, to raise the varue of theresistors.

Set the refcrence Test Meter with in the Cl socket and the black drobe in-the red probe
the 10 V DC sccket. tnsert the tree eno "oi t"rlo",.i'"prre!.v iwv I

"i;
i;."sb r:A" #:k"Jt

Pa'nri
tirefree, end.of the black plug in the (=i so.tei.il the v0ltage of the batterv i.n .the reference test Meter is exacfly 3 vorts, the test Meierbeing, teste_d wil indicate 15 divisions f., ilii iiib'sili'Set the reference Test Meier 0n Q rlb00.-

-rn#i
in"e'' probe in the (__ ) socket andlra.lthe reC probe in the 500 sA socket. fle reaaing wifi''[e'OS uti.set the reference Test Mdter on_ox 100, rnieii'flr. oia.ri pr'be in the (:) socket and the

sso un.l:9 ll*:",:I..1If '-o_,_k'i.^^Tn-e
reaaihg *iii tu ,pp?or.

,60'r. "6.r?ing"i,*frind fo, the 50 mA range1".,""T.*n:rl5,."'.^:lq":,$,^lljlA.gryi.l;T^".tJl't"'i,'iL:lq-g ih; 'r;
;'i" r,il't#'trfr' i.l'ii?""J, :1"'"i"'t1fl",'" o.s mA, for the ririf i:9ina li'-q",;il;6i,..;n l;; iil.'';;.iriAIJ,..":rll.^11..-_litl,J,.gtL'"..::1'1u,' trom thoie ;;;ii;r;; ,''iu ii.li"airr.'ences are c,nrirmedll, t!9 end of scateIIi:'j,'I'^id:l:ntvpy 0hms checiis, reptace-ttre itruni"iuiirto, ,naei ieit.lf, after the check, the current valuei reaA conformconinr.'*iii +r."." in/ina+^dwith those indicated the end of scale,tL.*:.:ll:H_ql,I";j:i9 ,i,i..1,'.1l:ll:1,:j,f: !i,;i"i,"."n,"iii.'i'u'u"t";'i;'"th,;,''Ji,l,jli,relative to _'Lthe ohms circu"it whicti ,r.i 6. ii,uiiiiri.a.

'ffi
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fftffiflTr'i:t +l'J'i"::1"3'"91#0.":::g:^to,]^9inL-?7
(see diagram) and the brack probe

ill,.l',,3,,$i,,f'?llbuttonf,,1,';,l.,ii;.rtl"'J"T1Tr,J"iJ.l*"_:g:;,.:',lil.'.1:,t''ii;;,.'ffi,i,i'";li?reteased to 500 o'aoproriiirt.ry- *iii: ti;";rii;;'ir;,:lllr,'_3l.rJl3[,,i*',?nr.'JLJJri-irre-"nutton-ieieaseu
.hrr*nnshould mort-shourd move iid'i,-.iiii'fidm zero riitri"ii."';,iil;"?.[:11?'ff'riitn to fdoJ'd7000 f) witfi rhethe buttonll.^,j..:Ertll:,i."':.',1"depressed.

PARAGRAPII 8)
A) checking 0f the D.c. vorts circuit: .the continuity of the vorts circuit can iasiry be carriedout by setting the reference test Meter oii'O'[i6OOi ,tfii,_ii,.n inserting the btack irobe in thesocket, and the red one in_the itiO ,i,f $.]tJ, rnstrument under test exceeds theend of scate and the reference
(-)

T;;i M;ie;';urli?li'z'rjoo o. tt may seem obyious ro use
iirt, the instrument under test woutdbe overroaded causrns the pr,itiiitior-iio,i.s"i.';;;."into pray. This wouh reduceresrstance to the pores of,the Garvanometeiano iie'iotar viru,i'.r'iii, ibii"rri"Ilng.

the
nymodifving the varue of 2000 o wlictr'woulJ *t r.'ouiu,naore 0n the ox r00 range of theReference Test Meter. Move

-t-he
i.u piorii-o'iii iir"l'i ,rngu. The needre io to the36th division (brack scare). tt. ,or"iir-i'i-sri #''*,,i"io'il pnge wi, bring the

wiil
need.ie to the12th division approximateiv,,-on tt,. v'ri'rgu"'ir'ir,i 3rd_division approximatery; on the200 V

the range Ox 100 instead ot Ox iooti,-uui'li-iJirg

range, to 3 to 4 oiJir'0,,1.:i-,91,re SOO"V'riigu'io 3/t0ths of a bivision anit on tnerange 1000, to 3/20ths of a otvrslon.
rn the event of an interruotion in the chain of resistors. the needre wi[ not m've when theprobe is inserted in rhe s6ckei r;tali;e-i; ih;'f;;ii;';;;s..

Range on which the interruptlon shows Resistors to be replaced100 mV 7?o a
up

zvvv
200 v
5oo v

looo v,

10
so
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-99 Ko
lqg K.,
800 KCI

9 Msr

Q No
10MQ





probe. The reading wirl be 1050 trl approximately.. In this case, the reversing of the probes
causes a considerablv lower reading as the diodi in parallel relitivd to'inu ies-istoi"are setin direct conduction.- To meas-ure t[e 220 o-ieiltoi iei trre reference Test Meter on ox 10,'tni'insert the red probe in the 2 .v R.c. societ ano, witrr- tt ,i biiiii p,.i,1.,-iJl,.n ioint z(see diagram), the reading wiil be 720 O appr.xiinatilV.'

PARASRAPH 1())

A) output nieasurement check: the above-mentioned circuit follows the sequence 0f the Voltscircuit in A.c., the onrv exrra erement is tne capaiitoi which can de;r];;k;j ni jo}o,ring
the instructions rerative to frequency measuremenis. A fa;ii'ir"iti; l"upilit#?rrl'noii, to ,-ti.qr.n.yshort circuit or a disconnected. coniponent lead, makes ttre reaoing ti,r;- mi;-,impossibl.e-. The.reading would be itre ena Jt'sciie-1oi a sh0rtcircuit and it would rnove
0nly slightly in the event 0f a disconrecteo-componeni-ieau.- requiiei,'lt'ts'poss-inte tocarry out a static check of the capacitor as follows,
lnsert the reference Test Meter on ox 1oo, insert the red probe in the 0UTpur socket, andprobe rnrne blackthe ,racK proDe in tneihe z5u250 u,ApA societ. waituA s'cket. wiit a fewrew moments,morirant. anrr rhpn reverserovarco the+h6 prbbes.hr^h^.and then
A slight impulse of amplitudb of half a division,division. shouldshouiJ occur.occrrr ThisThic testtpcr confirms ,,harh6r

^^nrirmc whetherthe capacitor is working correcfly or not.

;f
lt
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The reading at ihe end of the .scare in the 10 V D.c., and 50 v A.c. r3nges wi, sti, bethat of the previous ranges; tigti ieiuinc'eiroi"tor. ti!ri., r.rng.r.
FAUT.TY VATUE S00 Ko

normarrv qvup t0rv theLIc Lvi0 v u'v''D.c.,50ru v u.t/.D.c. ranges lncluslve.incrusivel,:''l:lTiiiJ'f"infrl';l;lt'.t':g1']sNo readlng for the higher rangei.-
-" - ''

Il short circuited the Test Meter uo*s ngrma]ly.up. to the. D.C. and 50 V A.C. rangesLO_-Vir,. !o'v'n.'c. Ii,o 250 v A.c. ranges is ihe same:1.fl'jl: r"l\.,"uilr,lv D:c.iTlu^:1udJlc,,-ana so"v n.i.'raiees.g:,,Il:l:^1:l_ttg l0Fautty reading in excess tri tr,e iilrrrr'i'uic;;:''""'
FAUTTY VALUE 3 Mr)

llril::;::r,.0
tne r-eit Meter works norrna,y up to the 50 v D.c.

that ror the 50 v D.c. and 25b v n.c is the

'iig.r. Hich;e;;;; Li.,i'rii"Fi['hiet,o,

FAUTTY VALUE 6 MO

works normallv up to 200 v D.c. and 1000 v A.c. ranses. Noreading on the higher ranses.[r'J,|'Jl,1ltit"'X:,lf:t,11'":':
lf slrortcirci!ited the Tcst Mpir,l?'ii,.-'56d D.c. and 1000 V A.c. ranges.ii;'3;f'ltit'j,"1[,'""]:f Y:i:1"-?t: l,orfl3rrvt.'fl3:',#f lo-^tle..2q0^v
I}l,f;:;,liTq%;;ifi;for the 200 V D.C. rane6.
Reading in excess for t"het-he 1000 V D.C. range.

]t i!Jl'r'i%';,?,S,j'J,,on? :,i;: Jf,ff,l

FAIJLIY VAI.UE 10 Mr)

1,'l1
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l::l1i1t1',

range and 250 V A.C. ranges

No indications on tho higher ranges.
rf sh.rt circuited' the Test Me-teiworks normary up to the^50 V.D.c., and 250 V A.C. rangesinclusive whilst the end of scale readlng of tf,l. ibO-V'0.C., and 1000 V A.C. ranges

;j,ttr:.

tiii,1%i3o*f*B,lrlorks r.ormarrv up to the 500 v D'c. and 2500 v A.c. ranges.





The ends of scale of the ohms ranges d0
just reaches the 10% of the end oiscale.

not coincide, especiaily the ox10 range, which

FAUI_TY VATUE 576 o
lf interrupted no reading on the.ranges_ 5 A,- 500 mA, Ox l, e.x 10. The 500 pA and 50 pAranges show the same sensitivity;isensitivity_ai ena oi iCie.' nerce movemeni ii'tir'e enu otgfu- _so pe!,c-5:0scale .for. th.e ranges g.T.l0g,'ox,100d.e x 100, O x i,i rf:iii.?",1:ii,,:1. reading.:11q:: faulty ,sn0rtctrcuited, by g0%909 on the S00 pd range inA- ry rO"Z.-;, ifi;' fdrange. Reading in excess of approx. LO/" tor ait reririifiine

;i;;rt.:'ii;r;; r;i;*;;[ if tiI.'#rii
;iil;-;1";ii"z"" #p',i.

,iilf nip;.';;;.;;
v,lq #!;;

FAULIY VATUE 5760 o
lf interrupted n_o reading for the ranges 5 A, 500 mA, 50 mA, 5 mA, 500 u.A f,lx 1, Ox 10,100; the 50 gAox rrA raneer.ange srrowsshows tre"sarethisame i.riiiiiiiy'##['risensitivity oi-end of #i.X4t"ir.scafe as d6 ,/i"-'"9lJ-0_9t,_thg,s9If shortcircuitedlf shortcifcuited theihe Am-n"r" ransac arerra reducedrartrrnart by'5'ii;;hrr E +i-^^ ;̂^ il;; rriirli.Amoere langgs -Jn-.-itii,lty iO pA rangew'ru'rr u,a,geo r0 ruu r,^'u,r, txcessive sensitivity forrri thetire- ohmsoriii,i rangesraruei"exlJpt*?orexcepi-forIll.l^i'" ,"ric9g!r1e1000 :lllg.q..J..-.1,09.range, which just reachesOx +/tO of ttre-end oiscate.

*re

FAUTTY VATUE 5.6 I(O SEMI.FIXED 2,2 I(, RHEOSIAT
rr tnterrupted no reading for all A.c. ranges.
It shortcircuited no reading for all the A.d. ranges.

tAUtIY VATUE 5800 o
lf interruped no readins on the 2 V A.C. range.and on the ohms ranges in A.C.lf shortc.ircuited, considlrable..errors in excesT in'inJ'Z'V A.C. range.Noticeable reading errors on the scile Oii-ooo in n.c. '
FAUI.TY VAI.UE 1045 rT
lf interrupted, considerable errors in-excess in the 2 V A.C. range.lf shortcircuited, no reading on the 2 V n.b. ran!e.- ' "'
FAULTY VATUE 1600 C)

inlerrupted., no reading_ when the Ampere ranges are doubled.lf
rr sn0nctrcutled reading in excess when the doubling operati0n is
54

carried out.





REPLACEMEP{T 0t FAULTY METER MoVEMEHT (or Galvanometer)

the meter movement (satvanometeffjrLl,I i'y:ylli^.{':ryr..;"piffq;l::,i1:-1.::::ty, io reprace
ji' ;il:;?, "i:,11fl'.1l,JifiXf,"#"iJl

?i?".', ill? '}fllil ,],".1,j'i, T'ltt #HIf,il,."t-1i'.i,".,I1,',]1:'.9"1,..:*d{^tl19;-"il
,iqiJi'l,l'Xl.;':'J,',1','.1
i;;*; ir,""t#.",luii'ii',"n]n#,','l'iT

Il:,.i"'}"

,,tr',iin.?iLo,,ii,ilr' i,# ?iil

illrr',ifl::l';'1,,,',1:1,.,',l?lJ. "^':l: ,-,1gfi'r -ifi"."'r'ir'u""o,.igin',;i' 'it","'iui"i"3*"tnL"'r'?Xi.o'Jilli,.t, *J,,I''ii.:,;',,11L*:i.?,,f"..:L*l.Tg;,,?,1"1:l l[:,,:.y. itt iiiiip,ii',1,t'"eltr ;;l;1; -i;:.ddii;;'',ji iili,,iiil,#-i'l[,;.i'tou,o

'to"ir,u';;,;i'ili;iil::,X?[t ill,,:fl]'.I':i,tfllij^Ii, T[':1,-a1.r91gJ. u-een' ,.ii,,iuo'Xi:l?ll: ::,?,ft'j":., ri

I: f,l:.'"#.i"1TJ.'g:,9"::::.,,,:l'f,."trt0 the new meier movemert, using 1te .iiginii".iriiji*.l-t;
DIAGRAM OF THE SWITCHING CONTACTS

Exact position of the contacts in the rest position
56
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I.C,E. ETECTR()NIC V()IT-()HMMETER M()DET 660 B

VOLTAGE IN D.C. 0.1, 0.5, 2.5, t0, 25, 100, 250, 500, 1000 v

PEAK-PEAK VOTTAGES 2.5, 10, 25, 100, 250, 500, 1000 v

INPUT RESISTANCE I}I D.C.: 11 Mohms 0n all ranges (1 Mohm in the probe).

IMPEDANCE P.P. INPUT 1.6 Mohms with approximately 10 pF in parallel.

OIIMS CIRCUIT lndependent supply with a 7.4 V internal mercury battery.
This circuit has been set so that the reading occuis on tfre
same 0hms scale as the Test Meter model 6g0 muitiplied
by factors (0hm x 10,000 x 100,000 x 1,000,000) wtrich attow
measurements from 10,000 0hms t0 10 thousand Mega0hrns!

INTERNAT SUPPTY With a g V battery which is automatically inserted when
negative probe 0f the indicating instrument is inserted
relaiive socket.

SI{ITIDED PR()BE

the

in the

Iryith switch incorporated for the following switchings: V_D.C.;
V - peak-peak; 0hm.

DESCRIPTl(}N

High stability precision resrstors (+- 1%) guarantee the time of ihe initiar caribration. Theelectronic circuit with a two stage rriehry counteraciea airterentiat gives perfect aiignmentand stability.
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TRANSISTOR ANO DIODE TESTS, I.C.E. MOD. TRANSTTST 6G2

Due to the limited space available, the following is a brief sumrnary of thenumerous measurements which can be carried out using the Transiitor and
Diode Tester TRANSIEST 662 t.C.E. together with the SupErtester OAO.

For transistors: lcbo (lco) - lebo (leo) - tceo _ lcer _ Vce sat - Vbe - hFE (B).
For diodes: Vf - lr.
A comprehensive manuar, given free of charge, accompanies the instrument. This exprainsplainry and crearry how to carry out the different measurements and, the benefit of theless experienced technician, explains the Uasic concepi oi each one.

f'r
As for the di0de test, the device incorporated in the TRANSTEST 662 measures the v0riage5mA D.c., whitst the reverie chaia.ierlrii."rrr.rr,s rhe reverse crrient urde,Storlo,lIout

Both the direct current and reverse test vortage have been chosen to standardise use forboth low, medium and high power diodes.
The instrument is made of a very neu/ type of resin and is consequeniry perfecay shock andimpact proof when used under normal conditions.

It is small in size (126x 85 x 28 mm) and light (250 grams).
l'c.E. have inc'rporated some ,ery no.teworthy and important impr.vements in this instrumentand have taken out severar.international pit.rti rts exceilent design, mechanicarconstruction and speciar circuit make it extremery .rituniu to,

toi-li.
e.ruriionur-prr'po'..r."-'

ln the design of this instrument, as for the superiester 6g0 R l.c.E. has aimed for absoruteinternationat supremacv in both the t'igt quaiiiy anJ-iow'price, which has been kept down,thanks to the high tevet of automation ieacired riv l.C.t.-
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I.C.E. RESISTANCE MEASUREMENT MUIIIPIIER, MODEI 25

IECHNICIIL DESCRIPTI()N

The Resistance Measurement Multiptier, Moclel 25, is one of the comprehensive range of
accessories specially designed to enhance ihe usefulness of the l.c.E. ,,supertester,,, Model 6g0
Series,Mu ltimeter.

The small rectangular moulded unit contains a printed circuit board carrying a single-stage
transistor amplifier, together vrith its associated components. These include a variable resistor
urh!ch is pre-set during manufacture to acljust the multiplying factor to exacfly ',x 100,000',.
Power for this accessory is drawn from ihe multimeter resistance measuring circuitry. The
n0rmal test-prod leads may be inserted into two 2 mm sockets at one end of the unit; t*o
flyJeads at the other end, terminatec in 2 mm wander-plugs, being connected to the multimeter.
current passing through the resistor under test is amptified by a factor of 100,000 and applied
to the "680" metering circuit.

s2





SPARE PARTS F()R THE TESIER 680 R I.C.E.

Metal layer resistance with precision 0.5 x 100; indicate the 0hms
req u i red.
Iryire resistors (shunts); indicate the 0hms value reouirerl.'- --Complete Rheostat wiih serrated k;ob.

-
Germanjum diode for rectifylng current.
Silicone diodes for protectingihe instrument against overloads.
High precision 56,Oti0 pF cap-acitor.
3 Volt high stability batterv.
Fuse, .for Resisiancd Measuiement (Box of l0 fuses)..circuit protection

'iioni-Jrystil-panetlndicator, 40 pA, 1600 f,I, c0mptete witn with'soiiets anOplate indicating the range and hVx2 switch.
Printed circuit already drilled.
Printed circuit .compldte with soldered resistors and contact springs.
Probes,- complete with leads and plugs.
upper fr'nt in transparent crystal arieidy treated with antistatic sorution.
Unbreakable plastic base.
C0mp.lete Iead with plug f0r mains.
uarrytng case.
Insulated crocodile clamps (indicate either red or black)
Bridge for L0\i/ C).
lnstruction manual.
Antistatic solution to remove electrostatic charges from ihe panel (0ne dose).

value
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TECHNICIAN'S REIERENGE P()INTS

VV
RI

W=V.li

oHM'SLAW l-_. R=_. v:R.l
w

W:-; I=W=12.R;
R

w
R=_.

W {*'*I
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RESISTI}RS II{ PAMLLEI
The total resistive value (Rr
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RESISTORS II{ SERIES

*

in also used)

The total_resjstive value (R*=total resistance) of a certain number of resistors in
is equal to the sum of the individual values 0f every resistor, that is:

Rr R, -F R, etc. R,
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AC RESPONSE OF TESTER G8(l R 4th SERIES

Range 2 V a.c. from 10 Hz to

2 U a.c. , 30Hz

250 pA a.c. ' 10Hz

2,5 mA a.c. , 10Hz

25 mA a.c. , 10Hz

250 mA a.c. , 10Hz

i0 V a.c. , 10Hz

10 V a.c. , 30Hz

50 V a.c. ' 10Hz

50 V a.c. " 30Hz

250 V a.c. , 10Hz

1.000 V a.c. , 10Hz

i MHz + 0,5 dB

20 KHz +

I Mllz -l- dB

200 KHz -+- dB

dBJ-

-r- I dB

300 KHz -{- 1 dB

20 KHz J: 1,5 dB

30 KHz 1 dB

-t4 dB

-rl dB

+1 dB

5 Kllz

1,5 KHZ

1 MHz

20 KHz

i0 KHz

-+-
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ELECTRICAL CIRCUIT OF THE SUPERTESTER 680/R





The l.(G.E. also manufactures:

Ammeters
Clamp Volt-Ammeters
Milliammeters
Microammeters

Power - factor meters
Exposure meters " lVlultilux r
Self - regulating instruments
Large. angle instruments (250')

Galvanometers Relais
Voltmeters lnstruments transformers
Antishock instruments
Wattmeters
lnstantaneous termometers

Shunts

Pyrometers
Pointer frequency . meters
Luxmeters
!nsulation meters
Hermetic seal instruments
Vibration frequency meters

Photoeletric swiches
Decade resistance boxes
Standard resistances
Wheatsto n e-b r idge s
Becording instruments from f to 6 curves
Tester-'100.0000xV
Fluxmeters
Standard instruments for laboratory
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Electronic Brokers Ltd
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