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Instructions for use 

1. Supply voltage 

Check that the switch at the back pf the instrument is 
correctly set and that the correct fuse is fitted. 

2. Earthing 

3. 

The instrument must - if at all p~ssible - be earthed 
in order to suppress random noise and hum voltages in 
the test circuit. Connect the earth lead to the earth 
terminal on the front panel. 

Connection of test sample 

Connect one terminal of the sample to the earth ter
minal. The test prod applies the H.T. test voltage t8 
the other terminal. 

Apply mains voltage 

by employing the power switch. The green pilot lamp in
dicates mains voltage switched on. After ab~ut ~ne 
minute, the valves have heated up, and the instrument 
is ready for use. 

Testing procedure 

The settings of "Amplifier Gain" and nH.T. Contrel 11 ~heuld 

be in minima positions. Set switch "6kV - 12kV" in 11 6kV" 
position. Take the H.T.-test prod on the flexible cable 
and keep it in touch with the other terminal or test point 
of the item. 

The conical test prod is terminated in a straight shank 
section for fixing a crocodile clip. 

The "Amplifier Gain" control is turned up tt"J a suitable 
position. Press the handle spring eontact, this switches 
on the H.T. as indicated by the red lamp lighting up • 

Increase the H.T. gradually by turning the H.T. contr•l 
up and check the voltage and leakage currents ~n the me
ters. 

The noise emitted from the loudspeaker as the applied vol
tage rises constitutes a "noise picture" 'Which may be sa
played for evaluating the characteristics and performance 
of the insulation. 
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Ionisation Phenomena do not show a well defined threshold 
value, but, will commence accordingly to material con
stants, surface nature, measuring conditions e.g. tempera
ture, air humidity etc. But, within a series of tests and 
by noticing measuring conditions one may obtain a good 
comparable and reproducable indication ef the material 
tested. Therefore, a good experience anq routine tests 
with this instrument, in each particular case, will make 
an outstanding help in the judgement of insulation mate
rials. 

The ionisation current flow produces a characteristic noise 
signal in the loudspeaker, usually beginning with a hissing 
noise. On increasing the H.T. the hiss will become more 
intense and distinct and, when going on more sharp clicks 
are heard. If the test voltage is made great enough the 
break-down limit of the material is reached. This causes the 
H.T. meter pointer deflection to decrease as the leakage 
current rises. Simultaneously a number of cracks in rapid 
successions are heard on the loudspeaker until at ccmplete 
break-dowm the crack pulses finally crease. 

For many production control tests the break-dnwn test is 
usually of no interest, but the determination cf ionisatien 
"limit" solves many material problems. The break-dowm test, 
however, is of more interest in the laboratory during the 
design stages when the break-down limit must be known. 

The switch "6kV - 12kV" controls the H.T. range and when 
switching from the lower to the higher range the H.T. c~n
trol must be turned anticlockwise in order to avoid a sud
den voltage rise on the test sample. 

If remote operation of the H.T. relay is required e.g. when 
employing a safety cage the spring contact function in the 
handle may be replaced by applying an external switch to 
the coaxial connector "EXT.H.T.Switch". The external switch 
is connected between pin 2 and shield on the plug connector. 
The ext. switch may e.g. be a foot operated type. The relay 
operating voltage is only 6.3 V a-c. 

NOTE When reducing the H.T. setting from a high value to a 
much lower value with the H.T. switch off, wait for at least 
lQ seconds before operating the H.T. switch. If the delay is 
too short a momentary surge voltage develops which may de
stroy the test object. 
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6. Internal Resistance 

7. 

8. 

The internal resistance of the H.T. source is about 10 Meg
ohms and provides a safe current limitation in testing pro
cedure as well as reducing the personal risk to a minimum. 

'HA~NING! vJhen testing large capacitors (over ab. 1000 pF) 

take care of the charging voltage and short circuit the ca

Racitor through a resistor after testing. 

Testing insulation resistance 

The insulation resistance of many materials tends to vary 
according to the test voltage and often too to the polar
isation of the voltage applied. The insulation resistance 
value may be calculated from the test voltage and leakage 
current reading. 

Use of phone 

A headphone or c-r ~scilloscope may be employed as indi
cator e.go in noisy locations. The external indicator is 
connected between pin 2 and shield on the 4-pin plug con
nector. When phones are used~ the instrument should al
ways be carefully grounded and the operator must keep away 
from any high tension points. 
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Circuit Description 

The circuit comprises the H.T. circuit, a 3-stage amplifier 
and the power supply. 

H.T. unit. This consists of a 20kc-oscillator employing an 
output pentode tube as oscillator. A secondary winding on the 
tuning coil supplies a high alternating voltage. This is 
rectified by a vacuum diode. 

The rectified d-e after filtering is fed to the test-prod. 
A chain of resistors totalling 60 Mn connects the H.T. to 
the 100 ~A monitorvoltmeter. On the 12 kV range the meter 
is shunted to 200 ~A ful1scale. 

Leakage current is monitored by a 100 ~A meter in the nega~ive 
H.T. lead. A silicon diode is shunted across the meter to 
avoid damage to the meter due to short-circuits in the test
object. 

The noise voltage due to ionisation in the test object is 
coup 1 e d t o the amp 1 if i e r through a 50 0 p F capac it or c o.IDl.llle ct. e d 
to the H.T. test lead. The complete H.T. unit is built into 
a dust-tight box to ensure reliable operation for long periods. 

Amplifier. The amplifier input is shunted by a voltage-sensi
tive resistor ·which limits the input to the amplifier to a safe 
value in case of short-circuits in the test object. 

A low-pass filter in the input circuit and a tuned rejector 
circuit in the cathode lead of the first amplifier stage are 
employed to avoid amplifier overloading due to oscillator volt
age break-through. 

The amplifier comprises 3 stages with a gain control between 
the first and second stage. The output feeds a crystaltype 
loudspeaker to give an audible indication of noise. 

Power Supply The power transformer may be switched to either 
110 or 220 volts by connecting the primary windings either in 
parallel or in series. 

3 separate secondary windings of 140 volts each supply bridge
connected silicon rectifiers with capacitor outputs. Two of the 
outputs are connected in series and provide a positive supply 
of about 350 to 400 volts according to load. The third rectifier 
output provides a 150 volt negative bias. 
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The high tension valtage is adjusted by varying the supply 
voltages for the oscillator tube. These are controlled by 

5. 

a series regulator tube fed from the positive 400 volt supply. 

The output voltage from the series regulator is controlled by 
varying the bias on the control grid by means of a potentio
meter ("H.T. control"). The low and of this potentiometer is 
connected to the auxillary negative supply to enable reducing 
the test voltage right down to zero. 

Anode voltage for the amplifier is supplied at about 200 volts 
by one of the rectifier outputs. 

Maintance and Service 

All critical components in the H.T. unit are hermetically 
encapsulated so that the instrument is suitable for opera
tion even in humid environments. However, in case of pro
longed exposure to high humidity during storage or trans
port it is adviseable to operate the instrument for one or 
two days continously with high tension switched off in or
der to eliminate any absorbed moisture. 

Before dismantling the instrument, disconnect ~he mains supply. 

Loosen the 4 screws holding the front panel. Turn instrument 
upside down, remove the 4 screws holding the bottom cover and 
remove this. 
Remove the top cover by pulling the lower side panels outwards 
until the cover front-edge is clear of the front panel upper 
fixing screws. Then lift cover away. 
Fasten front panel screws lightly to ensure that the control 
knobs are free of the front panel. 

To reassemble the instrument, put on the top and bottom covers 
and fasten the bottom cover screws lightly. Then adjust the 
front panel frame so that it is flush with the top cover on 
all sides and tighten the top screws in the fr6nt panel. 

With the instrument upside down, center the bottom cover and 
tighten the bottom front panel screws while pressing the front 
edge of the bottom cover down. Finally tighten the bottom co
ver screws. 

Access to the H.T. unit is gained by remaw.ing ~he lid of the 
screening box. 

' In order to remove the complete H.T. unit, pull off the con-
nector socket and remove the four fixing screws. 
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If the H.T. oscillator coil or the complete unit has been re
placed, re-adjustment of the rejector circuit in the amplifier 
input may be necessary. 

In order to check this adjustment connect a c-r oscilloscope 
to the phone output, set the gain control to maximum and the 
H.T. output to about 6kV. Adjust the preset trimmer (500 -
2000 pF) in the rejector circuit until minimum 2o kc output 
is obtained, as indicated on the c-r screen. 
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LIST OF COMPONENTS 

The components are grouped according to the respective sub-units as listed below. 

1. Power supply printed circuit board. 

2. H.T. generator unit. 

3. Amplifier printed circuit board. 

4. Front panel components. 

5. Rear panel components. 

6. Test prod and miscellaneous. 

1. PCJVJER SUPPLY BOARD 

Complete assembly excluding V3, Part No. 89o5o 

9§!12~~?:::!::~!:~ 

Circuit 
Ref. 

C8 

C9 

Clo 

Cll 

Value Rating 
v 

6oo 

35o 

35o 

35o 

To1. 

-~--
2o% 

-lo 
+50 

-lo 
+5o 

-lo 
+5o 

r·'Ianufa cturer 

Philips 

Philips 

Philips 

Philips 

Type 

meta1.p1astic 

Electro1yt. 

Electrolyt. 

Electrolyt. 

Part No. 

4o46o 

4o9o4 

4o9o4 

4o9o4 

-lo Cl2 5o~-tF 35o Philips Electrolyt. 4o9o4 __________________________________ !22---------------------------~----------------
Resistors __ _... ______ 

Circuit Value Rating Tal. Manufacturer Type Part No. 
Ref. -~---------~ ------ ------------ ___ .... __ ...__ 

R8 ~3KQ lvJ 5 Beyschlag Carbon 45333 

Rll Tilb'd 1H 5 Beyschlag Carbon 455lo 
Rl2 lKQ l/3W 5 Beyschlag Carbon 4321o 

Rl3 lKQ l/31'/ 5 Beyschlag Carbon 432lo 

Rl4 33KQ loW 5 Philips Nvl 4626o 

Rl5 l5KQ lVT 5 Beyschlag Carbon 45315 

Rl6 lKQ l/31rv 5 Beyschlag Carbon 432lo 

Rl7 looKQ l/31rl 5 Beyschlag Carbon 434lo 
Rl8 4-?KQ l/31rJ 5 Beyschlag Carbon 43247 
2E R8 is adjusted on test. 
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Miscellaneous __________ ... _...,. 

Part No. -------
Rec .. 3 Bridge rectifier Philips Type BY123 26251 

Rec. 4 Bridge rectifier Philips Type BYl23 26251 

Rec. 5 Bridge rectifier Philips Type BY123 26251 

Rel. Relay 6,3V AC Keyswitch Type r-'lK2 5363o 
Tube socket Octal for P.C. Jungbecker 845 25413 

V3 Pentode output tube EL36, Philips, Hullard 54loo 
------~~-~------------------~~~---------~----~~---------~~~~~-~---------------~~~~ 

2. H.T. GENERATOR UNIT 
,!"""'·'\ -------------~-----

Complete assembly excluding V2 Part No. 818oo 

Q~E~~~~~~ 

---..... Circuit Value Rating Tol. r·1anufacturer Type Part No. 
Ref. -~--------- ------

___________ _. 

---------
Cl 5oopF 2okV -2o L.c.c. Ceramic 395oo +60 

C2 5oopF 2okV -2o L.C .C. Ceramic 395oo .::t +60 

C3 5oopF 2okV -2o L.C .C. Ceramic 395oo +6o 

X C4 2.5~F 64V -lo Philips Electrolyt 4o8lo +5o 

X C5 2.5~F 64V -lo Philips Electrolyt 4o8lo +5o 

X C6 4-7nF 5ooV -2o Philips Ceramic 4ol5o +5o 
XC? o.]-tlF 4ooV 2o Philips metal.plastic 4o?3o 

xC14 o.]{lF 4ooV 2o Philips metal.plastic 4o73o 

Resistors _ ... _ .... _._... ...... .,_ 

Circuit:. Value Rating Tol. Manufacturer Type Part No. 
-~ Ref. -~--------- --.----- ------,--~-- ------

Rl lMQ l"VJ 5 Beyschlag Carbon 455lo 

R2 lMQ lliJ 5 Beyschlag Carbon 455lo 

R3 6olt'IQ 5 Danbridge Special 

Alternatively 

R3 2 x 3oMQ 1~-J" 5 Welwyn Metal. 46261 

xR4 look:Q l/31r.J 5 Beyschlag Carbon 43410 

X R5 47kQ 1/J~v 5 Beyschlag Carbon 43347 

X R6 lok:Q 1/JvJ 5 Beyschlag Carbon 433lo 

X R? J.}IQ 1/3\v 5 Beyschlag Carbon 435lo 
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Miscellaneous 

Circuit Ref. Part No 

xlJ. 

x Rec.l 

Tl 

T2 

Vl 

V2 

Filter choke lomH ~funufacturer Prahn 

Germanium diode OA81 Philips, I·iullard 

Fil. Transformer J. Schou 
( H.T. Coil 

H.T. Transformer Danbridge ( Grid Coil 
( U-core set 

H.T. Rectifier tube DY87, Telefunken 

Output pentode EL36, Philips, It1ullard 

428oo 

26loo 

6loo4 
9255o 
92551 
36llo 

Printed circuit board incorporating components above marked x 

543oo 

54loo 

89o52 

3· .AlYIPLIFIER BOARD _____ ......_ _______ 

Complete assembly excluding V4, V5 and V6, Part No. 89o51 

Q~~£!~2!'~ 

Circuit Value Rating Tol. r.1anuf a cturer Type 
Ref. v -~-------- ____ ..,..._ 

------------
Cl5 25~F 3oo -lo Philips Electrolyt 

+5o 

Cl6 251J.F 3oo -lo Philips Electrolyt +5o 

Cl? 251J.F 3oo -lo Philips Electrolyt 
+5o 

Cl$ 22opF 5oo lo Philips Ceramic 

Cl9 22opF 5oo lo . Philips Ceramic 

C2o lonF 5oo -2o Philips Ceramic 
+5o 

C21 22opF 5oo lo Philips Ceramic 

C22 o,]{.LF 4oo 2o Philips :t-1etall. plastic 

C23 lonF 5oo -2o Philips Ceramic +5o 

C24 o,J.t,LF 4oo 2o Philips Metall.plastic 

C25 lonF 5oo -2o Philips Ceramic 
+5o 

C26 o,~F 4oo 2o Philips Hetall.plastic 

C27 2oo-looopF Bulgin Mica Pre-set 
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4o9o3 

4o9o3 

4o9o3 

4oloo 

4oloo 

4ol6o 

4oloo 

4o73o 

4ol6o 

4o73o 

4ol6o 

4o73o 

4lo5o 
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Resistors 

Circuit Value Rating Tol. Manufacturer Type Part No. 
Ref. % --------- ------ ------------ ------..-..-

R23 lok:Q 1/JVJ 5 Beyschlag Carbon 433lo 

R24 lokQ 1/JvJ 5 Beyschlag Carbon 433lo 

R25 2.2kQ l/31rl 5 Beyschlag Carbon 43222 

R26 lookQ l/31v 5 Beyschlag Carbon 434lo 

R27 JJYKJ l/31rJ 5 Beyschlag Carbon 435lo 
~ 

R2B 22okQ l/3lf 5 Beyschlag Carbon 43422 

R29 lookQ l/31rf 5 Beysch1ag Carbon 434lo 

R3o 1MQ l/3VJ 5 Beyschlag Carbon 435lo -- 1ookQ 1/31iJ R3l 5 Beyschlag Carbon 4341o 

R32 1okQ 1/JvJ 5 Beysch1ag Carbon 433lo 

R33 33kQ 1/JVv 5 Beyschlag Carbon 43333 

.,. R34 2.2kQ 1/31'1 5 Beyschlag Carbon 43222 

R35 2.2kQ 1/3iv 5 Beyschlag Carbon 43222 
,.,_ R36 Jlf_Q 1/3~1 5 Beyschlag Carbon 435lo 

R37 2.2kQ 1/JvJ 5 Beyschlag Carbon 43222 

R39 Jl1Q 1/Jtv 5 Beyschlag Carbon 435lo 

~,1is cellaneous Part No • ...,._1!111111t __________ _ ____ .....__ 

I2 Tuning coil, Danbridge 9253o 

V4, V5, V6 Pentode tube EFB6, Philips, rJiullard 542oo 

VDR2 Voltage dependent resistor type E299DD/P3o /-.... Philips, Mullard 46ooo 

3-Noval tube sockets, manufacturer Jungbecker 254o3 

-----------------~~----------~---~----------~---~-~~-----~-------------~--------

/~ 4. FRONT PANEL COMPONENTS 

Circuit Ref. 

Ml Moving coil meter 95~-tA "kV" r1anufacturer Jensen Electric 

1YI2 Moving coil meter loo~A 11 j..lA11 Manufacturer Jensen Electric 

Printed circuit board on ~U complete 

Components mounted on above board 

Rl9 Resistor, carbon adjusted on test 

R2o Resistor, carbon lookQ l/3ttJ 5% Beyschlag 

R21 Resistor, carbon lookQ l/3W 5% Beyschlag 
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Printed circuit board on M2 complete 

Components mounted on above board 

R22 Resistor carbon lkQ l/3W 5% Beyschlag 

Rec.2. Silicon diode OA2o2, Philips, Mullard 

PLl Pilot lampholder red Bulgin 

Pilot lamp Philips 6.JV/o.JA 

PL2 Pilot lampholder green Bulgin 

Pilot lamp Philips 6.3V/o.JA 

Sw.l 

Sw.4 

R38 
Rlo 

DPST Switch 11 6/12kV11 Torotex 

DPST Switch '' Power11 Torotex 

Potentiometer 11 Gain", Carbon, J..MQ, log. Ruwido 

Potentiometer "H. T. Control" vJW lookQ 4W Col vern 

R9 Resistor, Carbon 82kQ, lvJ, 5%, Beyschlag 

(Mounted on SWl) 

Cl3 Capacitor, oil, 5nF/2kV Jensen 

VDRl Voltage dependent resistor E298 ZZ/o6 

( Cl3 & VDRl mounted on SVJ .4) 

Phone socket, 3 pole socket 

Ext. H.T. switch socket, 4 pole socket 

Loudspeaker crystal type 

Knob for Gain & H.T. Control 

Part No. 

Part No. 

Part No. 

Part No. 

Part No. 

Part No. 

Part No. 

Part No. 

Part No. 

Part No. 

Part No. 

Part No. 

Part No. 

Part No. 

Part No. 

Part No. 

Part No. 

Part No• 

$9o54 

432lo 

2615o 

4J_2o2 

3357o 

4J.2o3 

3357o 
2oo8o 

2oo8o 

5159o 

5158o 

45382 

4o42o 

46ool 

25ol5 

25ol7 

346ol 

38lo3 
._._.,._----~--- ...... -...-. .... ---__.......---.. ~-............. ---~~----~ ....... ------ww-..... -~----~ 
5. REAR PANEL COMPONENTS ___________ .,.....,. ___ _ 

Circuit Ref. 
T3 Power Transformer, Manufacture J.S. 

SW .3 Voltage switch, Man1:1facture Schurter 

Fuse Holder, manufacture TS 

Fuse 5 x 2orrnn, slow 

Power Socket 

( 115V 
( 23oV 

lA 
o.5A 

Part No. 6loo3 

Part No. 578oo 

Part No. 559oo 

Part No. 55914 
Part No. 559l2 
Part No. 25ooo 

_ _..... _____ ........,....;,. ____ .... ~--------------~-----.._.,.... ... _____ _.....~~-----~..........-...._------..-.--
6. TEST PROD AND MISCELLAL'lEOUS ______ _._. _____ .....__~------......-

Test prod complete with cable 

Mains lead with chassis plug 

Plug connector for phone 

Plug connector for Ext. H.T. switch 
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