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l. Introduction GENERAL

The PM 2423 1k a digital multieeter with a 341 digil display with o moximom reading of 1499,
The inslrument ean be employed for measuring:

- I voltages of 1 m'V up to 1000 V

- AC voltages of 1 mV up fo 350 ?rms

- Resistances of 0,1 2 up to 200 BIQ

The selection of the messuring ranges I8 effected nutamatically on the BC and AC voltage ranges and
gl -automatically on the resistance range.

The polarity of the DC veltages snd the posltion of the decimal point is indicated ntomatically,

Range and display hold is possible.

Om necount of the specifications, asedriey and conatruction the instroment ig an ideal general-purpose
maltimeter for production lines or laborateries, [or secvieing ag well a8 for education,

Il. Technical data

Properiies expreased in numerical values with telernnces stated, are guarantesd by the manulacturer,
Mumerical values withoul tolerances gerve only lor information and represent the proparties of an
average inetrument,

The data menlioned below dre guarantesd for gix monthe at o temperature of 23 ¢ +10 °C and
humidity below 85 5,

A, MEASURIMNG HANGES

1. Dirgct volluges

Manguring runge 4 ranges:
2V, 20V, 200 ¥V and 1000 ¥ end range

Resolution 1 mV on the 2 ¥ ringe

Input impedanca 1 Mit on the 2 V range
10 Mt on the 20 ¥ up 1o the 1000 V range

Avturacy +0.1 5§ of reading +1 digit
Response Lims 0.4 gee, withoul mnge ewitching
Maximum pecmisgible valtige DG 10600 Y

2, Allermating voltages

Measuring range 1 ranges:
¥, 20V, 200 ¥ and 350 Wiws el range

Resoluti BV
o an 1 m\’rma on the TRREE



Input impedinee
Frequeney range

Areurncy

Response time

Maximum permissible voltag:

- Bosigtances
Mensuring range

Fegolution
Test voltnge

Tekt current

Muximum prrmissible voltage
between COM-OHM terminal

Aecuracy

B. GEMERAL DATA

Operating eyetem
Input terminale
Maximum digplay

Range switching

Measuring speed

Hange switching time
Common mode rejection
Zerice mode rejection

Cwaerrunge Indication

1 M on all angea
45 Hz lo 20 KHz

40,3 % of reading #0.2 % of end range on the 2, 20 and

200 V range
+0, 5 % of readiag £0, 5 % of end range on the 350 ¥ range

2 ger s without mnge switching

AC 350 Fmﬂ

1 ranges:
200, 2 ki, 20 kD, 200 kD, 2 MR, 20 M2 and 200 M9 end

range
0.1 & on the 200 £ range

2 ¥ ot end range
Hange Current
M 1 10 A
2 kR 1 ma
20 ki 100 pA
200 k@ 10 pa
2 M2t 1 paA
30 MD 100 A
200 Mo 10 nA

100 v DC or AC [or 10 seconds

+0.5 7 of reading +1 digit on the 200 5 up to the 200 ka
TAnge

41 T of reading +1 digit on the 2 MO range

+2 % of ronding +1 digit oo the 20 MQ range

410 % of rending +1 digit on the 200 Ml range

Iategrating myntem
Floating
1999 except on the DC 1000 ¥ and AC 350 V range

Autornatic lor DC and AC
Aotomatic with maneal £, kD and M switching for
reslstance messurenents

2,5 measuremente sec,
400 meee. { range

#60 dB at maing [requeny
40 dB al maing Frequency

By indication (R) and continusus running of the display



Maximum permissible voltages Hetween case - COM: 600 ¥V d.e. continuous
Between V - COM: 1000 V d.¢. continuous
K
350 'l."l_rm= continuoig
Between COM - OHM: 100 ¥V d.e, or a.¢. for 10 seeonds

Polarity indication Aulomsatic
Held Polarity, digplay and range holding s possible
Operating temperature range 1% w50
Maing voltage ey 10
[re. SHG0 He
Power consumption approx, 11 VA

C. MECHARICAL DATA

Dimansione Width 20 mm
Height 75 mm

Depth 218 mm

Wailght npproximately 2 ke

lll. Accessories

- ¥et of measuring leads
- Fuga 0.1 A, delayed action
= Vinyl cover

- Mariun]

Opticnally available
- HT probe PM %40

This probe e suitable for medsuring direct voltages up te 30 kY,
Maximum messuring error: approximately 15 % (in conjunction with PM 423 in the 2 V mange,
approximately &% {in conjunetion with PM 2423 in all other ranges.
Input resiatance: 3% M2 in the 2 V range
10D M2 i all ather ranges

Fig. 1. HT probe PM 8240



IV. Block diagram

A, ANALOG SECTION

The analog section converts all Input signols inlo a time. propertican] Lo Lhe relevant inpat algnal which
have bees fiest normalized in o d.e. lovel of @ ¥ at end-of -range valuee by the Input elrevit. This is
affected by the analog-to-digitn] converter.

1. [opul sireuit

The input eircuit normalizes all inpul signals info & o, Jevel of 2 ¥ at end of range. For the various

messuring modes this i achieved ag follows:

-0C
The o v, voltige supplied to the instrument i amplified by amplifier Al, the gain of which can be
varied by roed-relays.

= AC
The a.e, voltage supplied to the instrument ie amplified by the same amplifier AL after which the
output signal 16 rectified by an a.c. to d.e, converter.

- Besistanoes
Al resistance meaauremantis a1 reference voliage (=42 V) I8 supplied to amplilier Al, which has n
gain of 1, 0,1 or 0,01, thus dividing the reference voltage, This voliage is supplied to amplilier A3
¥id a series resistor IE‘. the vilue of which ¢an be varied by reliye.
As the unknown resistor (8 (nelwded in the Feedbock civeuit of smplifier A3, the gain and thus tee
autput veltnge of AL is delerminet by ::—: A

The analog-to-digital converter of e PM 2423 is based on the dual sloge principle (voltage-to-time

conversion) and has an nutomatic zero correctiof.

The sampling time ig 400 maeca, and may be divided in:

- up-integeation; the d, e, voltage eupplied by the imput eireuil is integraied by an integrator eircult,
The up-integration time i8 a (ixed time of 100 meece.

- down -integration; by eupplying 4 celerencs voltuge to the inlegrator its output voltage goes to zers
level, A8 Boon 08 the zero level ig reached, o zere detecting 21N signal is aupplied.
The down-integeation time determines which value ia indicated,
The maximum time is 200 maeca, and {8 achieved atl end-of -range viloes.

- zoPo correction; a second measurement (A mode, the input level during the geoamd up=integration
basing 0 V.

The timing of the system is ellected by the digital seetion.

B. DIGITAL BECTION

1. Control eircuit
This eirouit controls the ADC and thus determines which volinge (s supplied to the integrator, The
contrel signals are derived (pem the conter, the stop gignal and the zero detecting slgnal.

I, ftop

From the zero delecting signal supplied hy the ADC, & stop signal is fermed to et the contral edpeuit
iom cortnin position,



4. Memory

The memory signal, supplied al the completion of the down-inlegration. is wsed.
- 05 clock signal for the auto range cireuit

- to bleck the main gate

- to produce the traneler &gl

= a8 vlock signal for the overrange display

&

Tranafer
AL the end of the down-integration the transfer pulse is initiated, so that the counter -inlormation is
stored in the memaory.
5. Dverlaad
If, im 8 certain hold range, the indication 18 higher than 1999 the overloed condition 18 slgnalled by
indioation @ and [n that time the information e ot memorized,
fi. Polarity

1 pon eamplation of the up-integration the polarity 18 determined and indicaled as soon as o tronafoer-
pualae ia supglied.

T, Countet amd bMemory

The counter counts the clock pulses (10 kilz} with theee 10 decade couters, The information 18 g bed
to the indicators via 0 memory as soon a8 a transfer pulae is aupplisd.

8. Aulo range

10 thee indication in 3 gelected vange 6 lower than 180, o more senaltive range ig selected; il the indication
Ig higher than 1199 4 less sensitive range is eelected,

HTECRATR
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|
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Fig, J. Principle of the analog-to-digital converter
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V. Operating instructions DIRECTIONS FOR USE

A, EWITCHING-ON

- The Ingtrument muat be connectad to o malng socket with rim exrthing contacta by means of the 3 -core
maine lead,
The: housing of the instrument i8 then earthed via this lesd,

- Sat tha power-gwilch to the OX-pogition. Use a maing=-voltage of 220 Vg a0 %, 50/80 He,

B. MEASURING

l. Btart the measurement by depreasing one ol the five mode selectora,
DOV - lmVoupto l0DDYdc.
AC VW :1mVupte S50 Vae,
Mt 2 0, 001 M up o 199, 5 MO
kit 0,001 R up lo 199, 8 kO
b 0,1 Stup to 199,85 0

%, Dicect woltages
- Depress buiton DC WV,
- Coonect the voltage Beurce o be mengured to terminals BUL {eedy and BUZ (lack),

Hotes

- BU1 [red) ia "HIGH". BUZ fhlack) is "LOW"

- Maximum permissitle ingut voltage @ 1000 V

= Maximum permissible valtage between terminal BU2 {black) and chaggis: 600 ¥

- The polarity at BUT jred) with pespect Lo BU2 {ulack) is indicated ai the lefthand side of the figures.
- DC voltages from 1000 ¥ up to 30 KV can be measured with EHT probe PO 9240 (see sub-point 3.

Lt

EHT voltages up to 30 kV with probe FM 9240

- Depreas button DC WV
- Connect the probe to the red and blue terminale of the instrument.
- Connect the earthing clip of the probe {0 3 proper earthing peint,

Nitas

= Maximum permissible d.c. vollage on the probe s 30 kY
= Ta oblain 4 correct mensuremant congult the table below,

Liputl Runge Input rea&iatancn Atlenuation  Pogition To obtuln kY
voltuge gelested PA 2423 + PM 9240 dec, point muitipl;f- wilh
<2 k¥ 2V a1 Mg H1x X, NN 1
3 kV, <20 kv an v 1000 ki 100 R ME 10

=20 kY, <30 kY LTRY 1000 s 10k AN X 10
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4. Alternating voliages
- Depress hatton AC ¥
- Conaect the voltage source te be measured to terminals BUL (ved) and BU2E (hlack).
Notes
= BU1 (red) is "HIGH", BU2 {bluck) i "LOW"
= Maximum parmiselble imput voltige: 350 V:—ma'
4. Hesigtances
- Deprese buiton 0, kI or M2
- {onnect the unknown resigtance to BUE (black) and BUS {Blue).
MNoles

- Muximum permisgible voltage at "R” input 100 ¥ d. e, or a.c. for 10 secs. max.
= Teet voltage: 2 V ot range end,

- Test current;

Range Current
We @ 1 ma

2 ki 1 md
a0 ki 100 pA
00 ki M pA

2 Mz 1 jA
an Mg 100 nA

00 M3 1 na

. POLARITY INDICATION

When button DC V is depressed o measare direct voltages, the pelority of the input signal is indicated
at the lefthand side of the figures, The indicated polarity 8 present at terminal BUL (red) with respect
Lo terminnl BUZ flacky.

I, RANGE HOLD

When butiea RANGE-HOLD is in ita horizontal peaition, the ranges are selected automatically,
Whien button RANGE-HOLD is depresasd the range aelected just belore depressing, is memorized.
The position of the decimal point is fixed,

Example

The display is 1515 V.
When after dopressing hutton RANGE-HOLD the iapul signal becomes zera, the display 8 90,00 ¥,

E. OVERRANGE INDICATION

Owerrange is indicated hy @unﬂ continuous pumning of the display,

Thig will pecur:

- When, Ina fixed range, too o high input signal e applied to the insteument, button RANGE -HOLD
beitg depressed,
In this case reset button BANGE-HOLD Lo §1a horizontal position,



= When the Instrument is sel to an unauitable olm-range
In thig case select a suitable chm-ringe.

- When no resistance (g coffectal to the Inalrament on e red aiEnce range

F. HOLD

When the 2-pole connector af the rear af the instrument ig ahorted, the mewse red resuli juat balore

ghorting the conneclor i@ memorized,

Thia memorized display-results are maintained aven |1 te ingat signitl is chinged.
Exampla

The diaplay is 15.15 v

Whesi the inpul aignal bacomes zaro |II|-'|-| 1y wi Il remain 15.15 V.

e

Fig. 4, Fronl view

ik =

Fig. 5. Rear view
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VI. Circuit description SERVICE DATA

A. ANALOKG SECTION

1

. Direct voltage mesguremente [Fig. &

Al direet voltage messurementa, the input voltage is nmplified by amplifier Al to provide 2 ¥ oat full
sculg for all ranges. The ohtained direct vellage is supplied to the analop-te-digital converter (ADC)
via the push-button awitch.

Suryey

Range Reed relay Gain Inpul impedance
Hedfl Hedd2 Hedid

1,850 v energized 1 1 Mo

193 ¥ 1 10 Mg

198,85 ¥ energized (]| 10 M2

10 ¥ eferg ted I, 001 10 Mg

Thus, the amplifier operiles o an allenvator. Amplifier Al congiste of a difference amplifier with
FET Tkl und an operationnl amplifier 1CL.

Alterniting voltage messurements (Fig. T)

The n.o, voltage supplied to the input 18 applied to emplifier A1 via a d_e. blocking capacitor, The
unkncwn voltege |8 divided by 1, 10 and 100 by ampliflier Al. The cotput vollage of Al is applied to the
f.e-to-toe, converter and rectilled by rectilying amplifier A%, The output veltage of amplifier A3 |8
Tull=-wave rectilied by amplifier AZ.

In thie 350 ¥ range the cutpat voltage of A2 is divided by 10 by blocking TS33,

Thie abitained direct valtage 13 supplied o the andlog-to-digital cotverter.

. Resistance measurements (Fig. )

Resistance measurementa ave based on varying the gain of an inverting amplifier by the unkngamn
resistance as shown in Fig. B,

Reference voltage -”n:I (-E.2 V) 15 amplified by amplifier Al,

Autoranging ig performed by dividing the value of ¥ it by 1, L0 and 100 by means of reed-relayes
Reddd, Hedds and Reddo,

The guin is delerminesd HHE ;

In the MZ-range Re = §,2 Mit, in the kit range Re = 320 k0 and in the & range Re = 820 0.

In the 199, 0 ki ringe, resislor Re is changed due to aovuracy relalionship,

Hesistance measuring nmplifier A consists of THIE and 102, In the 200 U pange the minimum reso-
lution ia 0.1 &



Function  Range Gain  E, Reed relay
Al Red il Hedds Redas
fl 199.8% 1 1 E 2V - - e rE ned
1. 680 ki 1 B2V onergized  energized -
kit 19.9% ki 0.1 082V energized  emergized 5
1808 kK 0.1 b_B2 W  energized . =
1, 608 MO 1 E2V - = =
i 19,00 M2 0.1 DLHEEV = = =
190.0 M0 0.0 EEmV - - i

4, fupvey Snalog section (Pig. 16

Funolion  Range

Read relay

;:u i
B2 ka
B.2 ka
H2 kit

8.2 MR
B.2 MRi
.2 MR

Reddl  Redf2 Red93  Red®™  Reddd Deldd  Re3d? TE33
1. 600V l.o, ol
D 15,9 v on
199.9 ¥ L.c. |
100m W l.c. an
1, 00V l.e. p.h, on
AC 1093 ¥ L | . by, o
1808V l.e. l.e. p. b on
mn v L.z, l.e. p.b. ol
1] 19,9 o le, p. b, on
1,989 kt  Le. le. b, ol
i} 10,99 kR Lt p.h ol
108,98 kit p.h, on
1. 889M0 [0, o
Mg 18,99 MD o
184, 9 MO L. F

- 1,0, means that the corresponding reed=relay is aetivated by the logie cineait.

- p b, means that the correspond ing reed -ralay is wetivated by the push-hutton switch,

1]

1,990 ¥
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A, ﬁm!ﬂi-m:diljm| converter (Fig. 11}
The d.e. signal delivered by the analog section (2 V at end-of -range) 16 coaverted into a "digital” form
hy means of an analog-to-digital converter.
The conversion syatem used is conform to the dual slope principle.
The conversion lime is 400 maece, and is divided in three periods as bllows {see Fig. 12).
- up-integration from by up to tl : 100 meecs.,
= down ~integration [rom 11 up by, ¢ 200 meecs. 4l end=of -rangs values,
- zern podnt correction lime from ta = LI:I

The integroted valee at end-of -range valoa (2 V input) i approximately 10 V.
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a.

=0

Up-integration (i, - £}

At the start of the up=integrition ﬂD} T334 ig conductive and the voltige to be maasured E‘: i Val
and-of-range) 1s supplied to the integeator, The FET's TS30, TSI6 and TS are blocked,

The inteprator cuipnt wliage decreases linsarly with time. The time tyuptot (1M mBees. ) 18
detarmined by oounting 1000 clock pulses,

Upen completion of the up-integration [‘tlp TE34 ia blocked and TH3E or THIG becomes conductive thus
raf °F “Vigp the integrator.

The down-integration is starbed.

Ag the reference voltage ia of opposite pelarity with respect to the inpul voltage the integrator outpat

supplying +¥

valltige goes Lo zero Ievel.
The time t, to &, 5 200 meecs. at and-of-range values. The number of elock pulses counted during
this time interval are digplayed,

Zero point correction t, - 1)

Integrated circuits 104 and IC5 are drifling.

Sa the comparator, [C5, does not compare the output voltage of the integrator with the real zero level,
unlsRA Apeeial meananree aes taken. Toe avoid thia fanlt an astomatic seee point eoreection (7 made by
meaguring again with respect 1o 2ero.

Upen completion of the dvan-integration ﬂzp, which i determined at ero passage by 8 comparalor,
the zero level is connected io the Integralor input via TEY. The drift-voliage (s now mexsured by
making an up-integration 11.3 up Lo I':J-] ad a down-inlegration l'l!ui up to l‘-‘:’"'

At ‘:! {480 msacs, nfter gtart]) a reference voltage is supplied to the integrator in that way that the
integrator output becomes aEain 2ero,

Thie zere level is reached al L=1,.

4
In thie way the zero drift of the Integrator and the comparator i8 corrected antomatically.

Il comparator sers i reached i) the reference voltage is disconnected from the integrator ingut and

TEIT becomes coeaduelive again up o ‘lu,

The controlling of FET switches TSI4 up to T337, and thus the tming of the conversion system, 18 effested
by signals SE_. MHB?' =¥ and 8 0V, which are formed in the digital sectlon.

REF

The field effeet transistors (TEI4-TEIT) are conductive if thelr gate 1s about +5 V and s blocked If the gate
is about -15 .



B. DIGITAL SECTION

L. Integrator inpat control circuit (Fig, 1
The inlegrator inpul contral circuil delermines which vollage [E.;‘ WHEF" -EHEF‘ of cireuit zern) is
supplied o the integrator,
The functioning of this circuil can easily be derived [rom the sequence diagram Fig. 14.

The eantral clveuit e controlled by:

= aignal "10M" D, delivered by the counter {sea B.T.)

- mignal 20 fzere detect) from the analog=to=digital converier see A, 5.)
- signal ETOP from the stop-pulse generalor (see B 2.).

Fig, 13 Integrator input conlrol cireuit
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Fig. 14, Sequance diagram
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Btop signn] generator (Fig, 105

When the output of the integrater pusses zero, the compirator supplies 2 signal 0¥ —= 5 ¥V or

5V —= V. The signal 0 ¥ —= 5 V is fed to the bage of T84 via diede GRI00, o signal 5V —= 0 ¥ via
dinde GREY,

Transiator THd4 hecomes conductive for a short perlod; thus the collevtor produces a zero lovel § the
ST signal.

Signal STOP is produced at & - t.l and ¢ = t_‘.

Myary slgaal gearaiar

Tha memory signal is produced vin the eireuit of Fig. 16 and (8 formed by gligals supplied by the
integrator inpul control cireuil jBee B.1.).

The memary signal i always logical 1, exespt at completion of the down -integration [lz} 1 ghort delay
al the begalive-going edge sugplied by 1C22/2 (F) is achieved by capacitor CI51.

Thi memory pulse may be inhibited by intercomnecting the 2-pole connectar HOLIY (BUS) at the rear, so
that Emput 1022/9 |5 conneeted to cirewil zero and the display is hold,

The memary signal has the following 4 functions

- it is the clock signal for the aulomnge circuit

- It blocks the main gaie

- it praoduces the trangler signal

- it is the clock signul for the OVER display

Trnsler pulee and OVER display civedit (Fig. 15

Thi trunsfar pulse and the OVER display are derived From the memory algmal.

e
The transfer pulse is logioal 0 s long s no memory aignal i aupplied and no overlead condition is
gignalled AC20/G is logical 0.
As moon us the memory sigmal becomes logical 0at {4, the tranaler pulae becomes logieal 1.

If an averload condition g glpnalled 0C2000 beeomes logieal 1) the transfer-pulse is hold at o logical 1
Ievel vin transielor TSG.

b. OVER digplay

OVER display i performel by nol storing the digplay (e display ig runping) and by ndication @ ;
Ovarlond moang that the down-integration time [I.I up Lo tzj ig longer than 200 msecs and that the
memory sigial is supplied after 1, > 300 meecs,
This results in o triggering of [lip-lop IC20, a8 inpul I} his beoome logical 1.
Thua : = Output IC20/Q becomes Ingleal 1,

TH40 ia turned on, which repults in a continuous logieal 1 for the transler-pulee.

- Cutput IC20/Q beromes Jogical 0,
T80 I8 blocked, so that pilat lnmp LAGS4 Bights {OVER (ndication).



Fig, 15 Btap gignal generatar Fig, 16, Memory signn] generator
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5. Polarily indication
The polarity indication is determined by the eivevit of Fig, 20,
[t 16 memaorized by Dip-Hop ICL A upan completion of the up-integration by EN and ghilted inte
ip=flop IC1E B by the transfer signal.

Survey polarity indieatien

Palarily of ICIHAM ICIA/B1E JC10/R14 T&44 T844

ARG @y ez aftar trunsfer

gignal Ex signal

trunsistion

poitive 1 i 0 1 bloked an LA3S2
lights (+
indicationg

negilive 0 1 1 1] an Blowcked LAJ43
lights (-
indication)

The polarily indication is only operating in the cose of DC voltnge measurements, [F button DC i8 noi
depressed the hagee of TEA4 amd TE4H are kept at o positive level vin B223 and RE24.
6. Clock oecillilor

The clock cscillalor is an astable mullivibpator with o frequency of 10 kHz, which can be adjusted by
means of potenticmeter H2I2,

7. Display

The counter cotgiata of three decade counters [C1E ., . €17 for the unite, tens and hundreds. The clock
pulses ave applied to the counter mput vin medn-gabe 1023, which can b blocked by applying & logical 0
at inputs 4 and 5.

The thowsand figure is indicate by pilol lamp LA3ZA1 which ie contrelled in sccordunce with Fig, 21,
From autput ICTR 11 amd TCIT/1+12 gignala dre taken 1o control the automatic range selector and [Pom
oaitput 1017711 o signal to contral the integratar inpul comleol circuit.

Sloring of the information twkes place in three Quadraple bistable lulches (129, IC11}. During the trams-
fer pulse the inlormation at the outputa of the decade counters 18 transferred to the Intches,

The measurad villue is meomorized uili] & pew tmmafer pulee is gupplied.

The outpul sigmals of the memory (1C9, .. 1011}, which nre nvatlable in 1-2-4-8 eode are deceded by deco-
der drivers ICE, . JICH, Lhus converting the measurcd value into 8 decimal information which is indiented
by indicators BIT1. .. B3TE,

H. Autorange eircuit

Fig. 22 represents o simplified hlock dingram of the autorange circult,

4. Up-down counter
The up-down counter conaigts of two J-K fip-flops (C25.
If signal "UP" or gignal "DOWN" i8 logleal 1, the outputs of bath Qip-Tlops will change state when 4
clack signal ig npplied to the clock lerminal.



i ETET

Fig. 20, Polarity indication cireait
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Fig. 22. Block diagrarmn autorange circuit

Truth table up-down counter

Range Cutpat 1026

J12 .13 fs -/

z ] | i
20 i ] 1 i
2iM L 1 i 1

10MH 1 i i 1



Fig. 21. Up signal Fig. 24, Down signal ST¥0D

D illomoopes Sell

sl

Time base: 20 mes
calibroted

e Sm
L 40 msed /Cin

Timo hage: 20 mesefom, 4. Inteprater culpul [TP7)
callprated at 40 msecsem b, LOWHN pulse {(LC1E/2)
plitude: 2 ¥Wiem

Hip=lape [C18 FF1 an {FF2 and corpesponida

The "UP" aighal is derived [ram e o

with the inverted signal "HY, [(Fig. 1d).

A produced [rom autped 07 of the 100 dee autput A" of the 107 decade

el "HT el Fige 14.
The "DOWHR" slgnal 1s only logical | e counler pogilion (00 - 0150 {thus [E meecs) dud ag down-

e E L 1l
1

Inhakat ol U or OGN rnging

II the sulorange cireuil is sel oo te highest or lowest possible range of @ certain meaguring mode,

the ug-town countar s nol lee by sebeed o higher ar o lower range

W ar "IN punging is eller tieal T making tha clack | put of the counter logical 0 via

Mind gates IC10/G1, IC2

L. IC2T/ G o by depregsing bullon REANGE HOLD. The me

v Bignil
& then klocked and no runpe switching is

sl Lo
The next inkhikite aee porlomed:

HANGE HOLD: by depresaing buttan FANGE HOLD the collector of TS5 becomes |

- Bnnge 1000 UF (1000 ¥ d.e, or 356 V a.o.): Nasd-gale [C27

il supplies o logicnl 0,

Eange 200 ki? and range 2 M UP: Nand-gate

/03 supplies a logical b,

Frange 2 THAVN: Nand-gate 1C18/G] supplies @ logical 0.

2. Fixed v

I button i I8 depregaed the pepel Inguts ol both

Hlops 26 FF] and I

kvl |'.|, [lopy are resel. thus the cutpils are sel 1o the o

v 1000 MG are soelocle 1 Lip-Tlops are reset via Mond-gate [C25G1 and

the 200 K3 op 200 MO range j8 8ol

e outpute ol the up-down coumter are decoded intn
I | i (R

A L dlrive Lhe

1-relays in the input

circwt ol the &b section,

Furthermare, the conieol signels for the docimal point ate provided by the docoda



C. POWER BUPPLY

The: power supply provides the voltages for the nonlog and digital seclions. The voltnges are:
5V and -15 V for the amplilier eirouils

+i ¥ for the digital section

The 16 ¥, -15 V and +5 ¥ are stabilized; the 220 V 1= g non-giabilized supply voltage,

The reference vol lage w]"lEF is derived from the #15 V eireuil.

VIl. Gaining access to and replacing of parts

USE A WELL-FITTING CROSS-HEADED S3CREW-DRIVER TO DEMOUNT THE INSTRUMENT TO
FREVENT DAMAGING THE CROSS-BLOTTED SCREWS,

A, REMOVING THE CABINET

- Hemove both screws "A" (Fig. 3
= Elldo tho gabinel from the unit

H. PRINTED WIRING BOARDS

1. Analog section U1

- Hemove both serews "BY (Fig. 34)
= Remaove the sereening cap

- Unplig C51 and C52

= Slide board UL out of connector BUG

= Remove howrd 101,

(o]

. Digital section U2

- Remove board 171
- Ungolder the wires at the wiring side of the printed wiring board of 11
= Hemove both serews " (Fig. 15)
- Remove both serews "D" (Fig. 35)
Slide printed wiring board U2 ool of connector BUT,



C. SEMICONDUCTORS

1. Integrited sircuita 101 and IC2 fordering number 5322 200 84514) are selected integrated elrevits,
tvpe LAIOLA,
This IC hag been selected fellowing the specifications mentioaed below (see Fig, 25).
= Temperabure enelficient of inpul offsel voltage < 5 pv/™0.
- Dutput voltage at b °C, +30 °C and +60 "C should be + 300 mV maximum and <500 @¥/C.

[ =]

Intograted circult [C3 ordering number 5322 209 84215 15 o selected integrated cireait, type L3014,
This I has been aelected following the specificationg mentioned balow (see Fig, 25,
- Outpul voltage should be + 10 mV maximum and <1 m¥/o0.

——

Integrated cireult IC4 jordaring numbar Gk22 205 84216 5 a selected intagrated circuit, tvpe LM301A.
Thia IC has been selacted following the epecifications mentioned balow (see Fig. 26).

- Temparature coefficiant of outpat voltage <+ 100 uv/"C.

= utput voltage at 0 7C, +30 °C and +60 "C should be + 30 m¥ maximum and <+ 160 wv/%.

4, Diodes GRT1 and GRT2 (ordering number K122 130 #4175, type 181516, are lackered bluck o avoid
light elleris.

M0k

LMI01A

%M

l O¥M

I{jp 5118 To S

Fig, 26, Circuit for selection of 101, 102 and [C3 Fig. 26, Circuit lor selection of 104




VIIl. Maintenance and service

Digital multireeter PM 2423 roquires no mainteninee becauze the inatrument containg no components

which are suhject to wear.

However, 1o ensure reliable and froltless operation, the inatrament should not be exposed fo melsbure,

heat, corrosive vipoors and exoessive g,

Bervive hinig

If ervice work is to be carried ouf the following points should be taken into account to avold damage to

the inslrumant,

- In case of measurementa on & switchad-en Instrument procesd carefolly to avoid short-elreuits by

meing of meaguring clips or measuring hooka.
- For saldering use abgalutely acid-free solder.

- The [C-eircaite are espacially soneitive to negative potentiala, which will damage the 1C.
- For all gsldering work on the printed cirewit bonrds use & mintature soldering iron (35 W maz.) with

n tin-eleiner or & vacuwum soldering i rob.

I the next table the most important veltiges at the test palnts are given,

General conditiong:
- newminal mains voliage (220 W, 30 Hz)
= calibrated

- voltnges with respect to circwt zero flack lerminal), unlees olberwise stated

= the data given represent the properties of an average instrument snd may serve a6 o gulde caly,

- voltages are mensured with digita] mullimeter PM 2422,

- gaeillograms are made with osellloseope PM 55,

Trat Fig. Function Concition
paint
Gl 24 Circuil 2era ol the digital
seclion | L I]
[ 2T Cireuit sero of the annlog-
te-digital convertier { L ?‘|-
@a a7 Cireuil zero of the annlog

inpat eireuit { L Sp
+220 ¥ b4 Supply voltage indicators

0
+15 ¥ b } Sopply voltage amplifiera
2
-6 ¥ 2 ; Supply vellage amplifiers
21 } Zupply voltape integrated
iy
s I8 clrevits

r EE 1
+1'HEJ" Relerence voltage ADC

Vil Remark

by

G1, G2 and G3
by

are toler-
gonneciad

oy

+208 ¥

+14, 45 ¥

14,4V

+5.15 Y

+E,61 Y



e

Teat
poinl

Fig. Fuislion Copditivn

Value

Hema ks

TP

TP4

ki) Output amplifier A1 - Batton DC ¥ depressed
and supply reapectively
b gt
1vd.e.
10V o,
100 Vd.e,

1000V d. e,

- Butten AC V depressed
and aupply respeotively
to input

1Vac.
10V a,c.
100 ¥ &
30 Va.c,

- Button M2 depressad
and eonnect respotive -
Iy o R input

1 M0
10 Mo
LR RN

= Button k2 depressed
aml gannect peapeclive-
Iy to B ingat
11
10 kR
100 k22

- Button  depressed

amdd connecd 14§

to H input

& Ouipat amplifier A2 - Bution AL ¥ depressed
and pupply respeclive-

Iy 1o Input

1Va.c.

10 Va,c,

100 ¥ n,e,

220 Va.e.

= Button M depressed
and conoeet respective-
Iy to B input
1 MR
10 M
100 B

-1 ¥d,e.

L ¥a.o

2.2Va.e,

+8T mV
HHTO myV
+H48 Amy

+E_ A6 W
+ATd mV
44T mV

+E, 86 ¥

-0, 84 ¥ d.e.

-2 MV de,

-1 ¥d.e,

w0 aleo
ogcillogram

Flg. 29.1.a.



Test Fig.
point

TPRa el

TPG 21

Funetion Comadilion

Value Hemark

- Bution kf! depresaed
and connact respactive-
Iy T R inguat

1 ko
10k
100 k2

- Hutton O depresged
and eonnect 100 1
to R inpab
Output nmplifier A% {o.c. -to
-d, &, convorter)

- Hutton AC Y depressed
amc pupply respoeively
Lo dnpul

1%
1oy
LY
220 ¥

- Bubion DC Y deprossed
amd pupply reepactively
ta imput

1vde.

10 Ve,
100 ¥ d. ¢,
1000 W d.c.,

Inguat wrnlog-ta-digital
Coverter

- Butto AC V depressed
uml gupply respeotively
L impul

1 ¥i.o.
10 ¥ u,e,
o Y g,
220 Y au.e.

- Batton ME depressed

uned connect respectively

o 1 input
1 Mg
10 g

100 Mz

- Batioe ki depressed

and cannecl respeelively

to R ingut
1 kil
10 it

100 Kl

- Balten & depresecd
and 100 2 connected
to B input

-1 V d.o.

-1 ¥ d.e.

Bee aleo

#0454 Ve, oecillogram

Fig. 28.1.b.
=0, Vd,e,

=8 Y

-0, 22 Y

1Y



TPs

TPLO

TF11

Tri2

colleetor

Tt

colleetor

TEta

102141

[CEL/10

1221414

[C24,12

Fig.  Funclion

7 [ntegrator cutpul

27 Output camprrator
ieignal 21

23 Control sigmal "E" of the

imput conirol elvewii

iy Memory signal

.t Crutput eloek omeil lator

I Cloek gscillator

2 Transfer pulse

24 Contral elgnal 8 '\"““.

4 Contral signal Hfo

28 50¥

ag Control =ignsl

+1 ¥ supplied to the

Condition Yulug

impurt (+ ot BUL)

=1 W auppliest Lo the
imput {+ al. BUZ)

+1 ¥ eupplied to the
input (+ ab BUL)

=1 ¥ aupplied to the
inpul [+ at BUE)

=119V d . supplicd to
the input {8 at BUZ)

gl ond=of -Eminge values

al end -l -Farge vilees

il end -of -wange viloes

see ogcillo-
L

Fig. 29.10.a.
sen oselillo-
gram

Fig. 26.1M.a.

see oselllogram
Flg. 28.11.b,

gee oacillogram
Fig. 29,11, b.

s asailla-
Lram
Fig. 20.1¥. L.

a0 osolllo-
Eram

Flg. 2LV,
wnel VI .

aee panilla-
Eram
Fig. 20.V1.

s oscillo-
Eram

Fig. 28, V1.
s nscillo-

Eram
Fig. 28. V1L h.

sp ogoillo-
gram

Fig. 291X,

see oseillo-
B
Fig. 280.X.

see oseillo-
grim

Fig. 268.XI.
sie osclllo=

Eriam
Flg. 29.XII.



Fig. 7. Test points of unit U1

TFII TPI2

Fig. 28, Test paints on umit 172
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I|X. Survey of adjustments

The next tnble gives o survey of the adjustments of multimeter PM 2423,
For a complete adjustment sdhare to the sequence of clapier X.

Contral Fig. Checking of adjusting Avearding Lo

element point chapter
Supply valtiges XA
+#15 ¥, -15W, 4220 Y

R2al - 5 ¥

Raa2 0 Cleck ogeillalor frequency X B
Zero point setlings X.C

R13& 0 D zero

R1T1 30 AC Zars

R1T4 R 2 wero

15 A [Hgital zera
4 ringes XD

1 =2 ] +1, 4V range

K188 & =110 Y mnge

R133 0] +159.99 V range

RL34 a0 +1510.9 V range

R1a5 B 1000 W riige
AC ranges K.l

RiT2 R 1. 908 ¥ ranpge. 400 Hz

R1T2 0] 330V range, 400 Hx

C i 50 1900 W pange, 20 ke

CIl a0 10.M ¥ pange, 20 ke

411 il 199 49 ¥ THREE, 20 kH<
Easlytuncs raogen £

R131 30 1. ¥l ME pango

R152 k1] 1. 008 K range

R153 i 19,88 Kk range

R154 30 18%.9 & ronge

Required test equipment

T ealibrate this mensuring instrument only reference voltages and measuring equipment with the

reired accuracy should be applied,

The lesl equipment and standards cequived Tor cheeking, adjusting or calibration are listed in the next

tahle,



Teat Required performance R ecommended eqidpment

Eero point setting Sengitivity 160 pk O Voltmeler

e, 5. PM 2494 op PM 2435

Avcuracy @ al leaat « Dok % D Stamdard

hG G { Tranme <1V up to 1000 Y a, . Fluke 312A
Accuracy :at benst + 0.1 % AL Bdandard

AL Calibration Voltage ;1 ¥ up to 350 1'.|'I"ni .. Hewlett Packard
Froqueney @ 40 Hez wp to 20 kHz HPT4EA

esletunce Accuricy

15 1 ol leasi 1.0 % Blandard peries resistors
| al leasl 0.1 F fe. g, metal [lm 0.1 %)
Hegistom ! al lengt @0, 1'% uf
rall bt | at least 0,1 % Guildline typs 2550
1% kS ul least 0.1 %
1.4 Ml wt least @, 2

18 M

legat Ik G

R133 RI32 mn2

Fig. 0. Indicalions of adjusting elements
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X. Checking and adjusting

The telerances sited in this chaplor correspond to the fctory data. which only apply to o newly
ndjusted inatrument,

A survey of the adjustments snd wdjusting eloments 18 given in chapler 1X,

Wheen individuesl componente, especially gemi-conduciers. are replaced, the relevant section should be
completely readjusted.

Perform calibration after n wanrm-up time of appeoximately 20 minules,

A BUPPLY

1. Current cofsumplion

The current consumgpticn [rom e mains should he ahoud 75 maA.

2. 415 V supply
The output voltnge of the +15 V sussly source should e 415 W+ 105,
Manguring painta - jumper +15 ¥ oon beard U2 (4 amed BUZ (0 V2 black terminaly.
4, <15 W supply

The output volizge of the =15 ¥ supply source shoold e -15 W 4 10 ',
Medguring pointa © jumper -13 ¥ on boord U2 (= and BU2 0 ¥ black terminalj,

e

1-.1.-'H EF I'.llllpf]'.'

The referenee voliage +V " ghould be 8.61 V & 57,

RE
Meaguring peinie : jumpsr +REF on beard 132 (4 amd BUZ (0 V: black leeminal) .

&

.+l V supply
The wilgul voliage of the +220 Y supply soures sheuld e +240 ¥ 4 10 %L
Measuring points : jumper +25 Y on board U2 () and BU2 (0 V: black werminal).
fi. 5 V aupply

The output voltage of the +5 ¥ supply ource should be +5 V& 0,1 ¥,
If necessary, adjusl with polentiometer R2H] .
Measuring points : jumper +5 Voon boaed U2 {1 and B2 (0 V: black terminal),

B. CLOCK O2CILLATOR FHEQUENTY

The wutpul Erequency of the clock osclllator should be 10 kHz + 5 Hz.
Il necessnry, rendjuel with pelentiometer RELE,
Mensuring points = TPLE and BLUZ {0 V).

C. ZERQ POINT SETTINGS

1. DC wero

- Depress butten DC ¥ @RE2/1).

= Comneet oo, yoltmetir to test poinis TRG and G2,

= The indication on the d.e. voltmeter should be 0+ 100 gv,
- Il necessary, adjust with potentiometer F136,



L, AC zere

- Depress batton AC ¥ (SK2/10).

= Connect a d, ¢, voltmeter to lest polals TPG and G2,

- Bhart cireuit terminale BU1 and BUZ,

= The ndieation oo the d.e. volimeter should be O + 100 p¥.
- If meceseary, adjuet with potentiometer RET].

4, U-Lera
- Dapress button 0 @K2/V).
- Connect a d.c. voltmeter to test points TPG and G2,
- Bhort-cirouil tarmisale BU2 and BU3.
- The indication on the d.o. vollmeber should e 0+ 100 gV,
= If neceesary, adjust with potantiometer R174.

4, Digitnl zers

- Depress button DC Y {SK2/T).

- Bhort=gircuit terminals BUL and BUZ,

- The display should ahow 000,

= I mecaasnry, adjust with potentiometer B 190,

0. DC RANGES

- Deprese button DC 'V (3K2/T).
- Adjugt the d, ¢, ranges in nccordance with the next calibration tahle.

Supply to Adjust to Adjusl wilh Polarity
BU1 - B2 display
;."9-0-0 V+o,m% 1, 500 K189 +
<1900 v+ 0.0 % 1. el Rias -
19,00V + 0,01 % 18,00 R1EE *
19,00V £ 0,00 F 18, i - -
H0, 0V + 0.0 F 180.0 K134

=180, 0V 4 0,00 F 190, v - -
10 Va0 % 1060 H134 +
-lo0g v+ 0.0 % 10ia .

E. AU RANGES

- Dgprass hutlon AC V (SK2/IM.
= Adjugt the oo, ranges in aceordance with the next calibration table

Bupply to BT - B2 Ad)ugt with Adjust to
1. 5040 W + 0,05 1§, 400 He 17 1.4
3500 V005 %, 400 He 173 350
1,800 V40,05 % 20kHe a0 (1111
15, 00 V¥ + 0,08 %, 20kHz Ciln 14. 06

190.0 ¥+ 0.05 %, 20kl ¢l 180.0



EE]

F. RESISTANCE RANGES

Adjuat the resialance ranges in accordance with the next calibeation tahle

Depress Comnget L Adjuat with Adijuat to
Tartton B input
Ma LaMi+0l % R151 1, 800
ki 1.4 kR + 05 R152 1. =00
ka2 180 kD+ 0,06 % R15 1800
Eh 180 D+0.06% F 154 180, 0
Remarks

- When calibrating in the MO-ranges pay cavelully attention W induction valtages.
- When ealibreting in the U-vange the resistanes of the measuring eable (typieal 0,2 9 should be pdded,

. CHECKING THE DC RANGES

= Depreas bitton DV BRET) .
- Check the DC ranges in necordanes with the table Below,

Sapply to ¥ inpal

terminule BU1 {+ and B2 {4 Display

Input short-clroulted 0, 1K) + pr -_:I digit .
¢ 10 m¥ 0,010 + ar = 1 digil
+ 100 m¥ 0. 110 + or - 1 digit
Gl L 1o HID & = clgita
+ Ly ¥ 1800 + wr -} digite
+ 14 W 19,00 + ap - 4 digils
+ 1H) v LML O+ ar - 3 digile
=10l v 1000 + or - 2 digits

H. CHECKING THE AC RANGES

= Depress buttan AC V (BKE2/10).
- Chack the DT ronges in peeordaneg with the tihle boebow,

Bupply to V [nput

lerminals BU1 and BU2 Dieplay
Input short -oi peoiged 0.0+ 5 digits
i ¥ 400 He LAHID + F digits
# digits
L4V 400 Hz L.o00 + 11 digits
- 11 digite
1.9V ) kHz 1.900 4 11 digits
- 11 digits
18 vV 400 Hz 19, 00 + 11 digits
11 digits
19 ¥ 30 ke 19,10 # 11 digits
- 11 digits
g0y 400 Hi 18000 + 11 digits
- 11 digits
R 20 kHx 190,40 + 11 digita
= 11 digits
/o v 400 Hz ik o+ o digils

= ddigits



J. CHECKING THE RESISTANCE RANGES

Check the resistance ranges in accordinee with te hle below

Buiton Catifeet Lo Digplay
depressed input
h} input 0, W+ 1 gt
k& short 0,000 + L digit
U H clrcuited 0, b+ 1 diglt
o 1 8 0190+ 2 digits ®
140 ] 1500 + Ildig'jl.ux
ko 1.8 k& 1.9+ 11 digite
19 kn 1%. 00 & 11 digite
190 kn 1800 + 11 digita
M2 1% Mf L 400+ 20 diglts
13 Mi 1%, ) & 39 digite

* Dheerve the resistance value of the measuring cable (ahout 0,2 a.

K. CHECKING THE AUTOMATIC RANGE SELECTION

- Depress batton DC Y,
= Bupply to terminals BUT and BOZ & variable doc. vollage (0 up o 100 ¥).
- Check the range selectich in accordance with Fig, 11,

mo
1000 ¥ g
e 1200
| L]
i 0m =
E 1599
000 0sa
g
[T
1]
L 180
L VLT
1]
174 3
i

Fig, 1. Checking the auomatic range seleclor

L. CHECKING RANGE HOLI

When butlon RANGE HOLD ig depressed the sutomatic songe seleclor remaing in the range sot just hefore
depressing button RANGE HOLD., no matier the m:lpjtmle of the Ingut signnl,

M. CHECKING HOLD

Whet terminil HOLI at the rear {8 short-circuited the Indiention is kold algo il the input value 15 changed,
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XI. List of parts

A MECHANICAL

Item

ok & b =

2 % @m =3 &

a2

a2
32
3z
a2
a2

A2
3z
a2
an
an

(¥}

i B e B

Ordering number

SR 454 14005
322 528 34088
fAe G28 34000
L9232 492 GHHG
22 463 44152

5322 325 34128
5322 414 24847
RI22 414 24F4R
a2l

5azz

532

F322 456 14008
5322 277 14055
5322 290 40065
022 267 Q4021

S a55 40T
S22 3Eh 54019
5322 321 1007H
GRS 2 H40TE
222 267 4018
S22 268 24018
fikda

S22 ITE 14082
5322 A2 S40TE

[escription

Filter plata
Fixed part
Movahle part
Wive Bpring
Caver

Hhall

Enob

Fnob

Terminal BUS (lue)
Terming BUZ {black)

Terminal BUT (red)

Dressing panel
Bwilch BK1

Earthing terminnl BU4

Connectar BUG

Fuee holder VLI
Cahle grommet
Mains cable
Biand

Socked BUS, ., BULO

2x22-pole conneetor BUG, BUY
Bwitch BK2/T01. . .

.l,|'1,r|

Switch SK2/T and /11

F'oot



32, Front view with item numbers

|1

.

Fip. 3k, KEenr vigw with 1tem numbars
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B. ELECTRICAL ELEKTRISCH ELEKTRISCH ELECTRIQUE ELECTRICOS

This parte list doss nac costain multi-purpess and sandard parm. Thee compstests are indicated @ the circue dugram by meane of idescificaion

marks. The dpecification ek b dirvwed rom the survey belew.

Dings Ermacacediinegs anthaly erme Ur-nlemlu u-?-d Sundln:l -Tede, Diese sind im jewsilipen Prinzipschalthild mit Kesazeichiungan varssban, Die
Spezifikation kinn ws fsch warde,

Im dwzm ncukclips gijn gees univarsels sn pasdsardonderdelen opgenonaen, Dee o
D specificitse vin deze merkiekera b hisrcndar varmeid

s in hak pri wma mek el merkiskon syngegeven,

La présants lira ne contienc s des pibces univesselles et suandard. Celes-cl ont ébé repéréea dum le achémi de principe. Leury specificytions sont

indiguies G-Sassam

Exta lipta de compomantes ro comprende Componestes universalis nl standard, Esvai

murca. Elaignificade de evisa marcas ae indics 3 contimaokin

g P o

'

b

=8

=

“ph

-

Carban rimator E14 wariax
Echleschichtwiderstand, Reihe E14
Ecclwsarsiand F14 resie
Résistance w carbane, wiria E24
Resiseencia de carbon, serie E4

LI W 51

Caritoa resistar E11 darim
Kohlmchickywigerstand, Raihe E12
Kealweeritaad E12 rasky
Pésisance au carbons, sbrie E12
Pesimancia da carban, serie E12

LWL 1MoL 8%

s
|

Carton resistor B3 series
Kahleschichewidarscand, Raibe E14

Koalepiritand E24 reeks < SMIL 1%
Régimance e carhone, sbrie E14 <10 ML 18
Rasbentia da carban, torm E24 « 10 MEL B5
Carbon repipter E12 pecks

Kahleschichiwideritand, Roka E11

Koctwserstand 11 reaks 05 Wi SHyl, 55
Réiafance w carbane, viria £11 1AM, 107

Reparertia de cirkeds, serie E12

Wira-wousd resivior
Dhahitwideratand
ﬁn:ﬂ;!wnnﬂm W TR L P
Resnzanca bohinde
Resitentia bobinads

-

Tubular ceramic capscitar
Bohrkondeaganor

Karamische kondensacor, bstygs
Condafidlaur etramiqua tubulaire
Condenmydar cerdmice wibular

P W

Tubulyr coramic cupacitar

Rohrkandenstar

Keramische kafdensatar, Buistyps
demaieur chramique tubulaire

Conderdsder corimico tubulgr

g

Ceramic capziar, “pin-gp”
Keramikkordeniater Fa-up® (Perloyp)
Knramishe keadeninor Fi-wp type
Condetdifear eramique, tppe perle
Condessador cerdmico. veriién “calgable

00 ¥

"M roplace” ceramie capacicar
Minatur-Echeibnnvandensaror
"Micraplace” keramnche kandensinor
Condesaasesr tdramique “micreplain
Candeasider cordmicn “mioroplecs”

Hiza capacitar
Glimmer kandanatar
Mz b e nis bas
Condenmbaur s miga
Cesdentador de mica

_L_'_I..

—

-

Al

10w

wathn g £ | da pringlpis de unk

Carbeons resistor E12 sericy
Echlawhichewidarstand, Reibe £13
Koalwearaiisd E12 ragka
Résistance au carbane, série E13
Rasiptancia de carban, wmrie £17

1 WokiMn 5%
=11 Hel, II:I'.,Q

Carban resister £12 series
Kahleschichtwidarstand, Rets £11
Esalmeeritand E12 resks
Risghnamce g cirlone, serie E12
Eovazancia de carban, e 1]

5

Wird-wind ik se
Dirahewadarsrang
Draadgewinden weordand
Rigisrance hohinds
Reaistencis babinada

Ot-1.8w 0594

Wirp-wound resssor
Crahtwideritiad
Deraadgewonden weerstand
Heeiriance bobenin
Restteniii bebasada

55W 0 0, 103
=200 D 5%

|
-
}
|

£as

0

Polyesner (apaaor
Felyenperkandsnsarar

Pl yester aada niatar
Condensateur au polyescer
Condanuadar polysiter

&30 ¥

Flat-foil polpecer cagaciior
Miniitur-Padpsiter kondessator {ich)

Placce minbisur polyesperionde mator
Cendanubeur au pelyester, tppa plag
Condensador polyesver. tipo de placas plana

fi

Paper Capagivos
Papierkondensaror
Fapierkondenuatar
Condersateur w papler
Condemsder do papel

Wira-wound trimmer
Drahcisimemar
Dirpadpewarden rimmer
Trimrsar i fil

Trimemer bodanada

Tubulir caramic crimmar
Rohrorimmer

Buigvarmige keramische rimmer
TrimMar ciramiqua tubuliire
Trimmer cerdsicn Lubular

For multi-purpase and standard parts, plemse see PHILIPS' Sarvice Catalogue.

Fiir die Universal- und Standard-Teile siche den PHILIPS Sarvice-Katalag.

Yoor universele en standmardonderdelen rndpkgn men de PHILIFS Service C_ual.;g.,g,,
Pour les pidoes universelies of standard veuiller consulter le Catalogun Servite PHILIPS,
Fara piezas universalos y sandard consulte @l Catilogo de Servicia PHILIPS.



Hesistors

Mo, Ordering number Value % Watt Desc Fiption
R121 5322 116 G428 ) Mo b5 1 Metal film
R12% HA22 116 54208 4.9 M@ b, 1 Metal film
R12% 5322 116 54301 1 Ma 0.1 1 Metal film
RI1Z4 BI22 106 54301 1 MO .5 1 Metal film
R1Za G422 116 Bd202 1058 kit ] 0, 25 Meta] film
R1Zd6 GI23 116 G430 B BS kit .5 1, &6 Metal film
R127 G322 116 50113 150 K&k 3 25 Metal film
Ri28 AIR2 116 BO113 150 k2 b 0, 25 Metal film
nizg 5322 116 B4155 LTV .+ 5 .25 Metal film
RLI30 5322 1168 54155 14 ki 5 0.2 Metal film
R133 5323 101 140346 200 [5H Patentiometsr
Rid SH22 1001 140536 ] kit Patentiometer
R145 H32Z 101 14037 M 1 Pabenlicmets @
R16 HA2E 101 14038 10 ki Patentiomeler
R139 R3ZZ 116 54304 1.9 M2 1 1 Metal film
El490 5322 116 54300 7.4 & 1 025 Metal film
R143 5322 116 54308 T2 kg 1 0,25 Metal film
Rl44 LI 116 G307 T4 o 1 0.5 Metal film
Rl45 5322 116 G014 160 ka i 0,25 Metal [ilm
H146 S22 1165 50110 150 ki i 0,25 Meta] film
R147 5322 116 34155 100 ke i 0.23 Metal film
R148 S322 116 54155 100 kit il 0.23 Metal [ilm
RiB1 5322 100 14038 1 Mi Potentiomeler
R162 G322 100 14041 1 kit Potentiomater
R153 D322 100 14058 1 kit Potantiometer
R154 BIEE 100 10138 11H) il Patenliometar
R1GG BA22 116 50748 1 I 1 01 Metal film
R16T BAZE 116 BOTdE 1 it i 0l Metal film
164 53322 116 D4508 4l k& 1 01 Melal film
R164 322 114 S4508 B4 kR 1 L8] Metal film
H1T0 3322 116 4311 Bl k0 1 0.1 Metu] film
Rm171 B2 141 14038 11 1] Puotentiometer
R172 5322 101 14038 1n kg Potentiomeber
R173 D322 101 14036 & kD Potentlometer
R174 322 101 14038 10 kl Potentiomeler
RITh 5322 116 B4196 34 kL 1 0.1 Metal film
R17G G322 116 54312 1.2 kit 1 0.1 Metal film
R1ED S22 116 50198 110 kit 1 0.126 Metal film
H1E1 5122 116 50194 134 kit 0.1256 Metal film
R182Z GEEZ 116 50729 .2 ki B 0,23 Metal film
R1B3 5322 116 54213 G2 kit 1 0,1 Mata] film
Ri8d 5321 116 507448 10 ke 1 0.1 Metal film
K185 h3E2 116 50729 4.2 I 0.25 Metal film
R146 D322 118 54313 G2 ki 1 01 Metal film
R187 BA22 116 507448 10 kn 1 L Metal film



e

W, Ordering number Value % Watl Deacription

- S

R1ER G322 101 14086 7] ket Potentiometor
R1ED SEEZ 101 14038 5 4] Potentiometse
F 1 5 AHEE 101 14008 LU Paetitiometar
H2aT SE2E 116 G117 4.7 k& 1 . 25 Metal film
R224 S 116 50017 4.7 K 1 25 Metal film
Ré2a S22 116 HEdS G4 kR 1 Q.25 Matal film
R234 G2 116 SdEdS ik ] k0 1 0.23 Metal film
R2az mIEE 101 14042 20 k Puleatiometer
[ER T 22 209 8422] 1x1H Composition
215 BIZE 209 84221 10:100 |t Composilion
K236 S22 109 84221 1100l Composition
248 022 200 84222 i M B Compoeition
R240 BI22 208 84222 xd.3 kn Cotmpogition
R2TE BI2E 106 50117 4.7 ki 1 0. 25 Metal film
HETT S22 116 Géd 5.9 ki 1 0, &5 Metal [ilm
R2A] F32E 116 50936 L8 1] 1 .25 Metal film
R2g4 S3Z2 116 H4202 .0 k2 1 0.25 Metal [{lm
RERT a3E2 1146 Bo01T $.7 ki 1 0,20 Metal film
R248 G2 116 50657 6. ko 1 0.25 Matal flim
R2aq G2 116 54202 .5 ki 1 0, 25 Metal film
R291 22 1 14041 ] (5] Palenliometer
Rz02 W22 116 GOGGT .8 kit 1 1. 25 Metal film
B2 RIZE 209 4222 el kY Composltion
Capacitors

HNo. Oprdering imbaer Virluis 5 L Deseription
21 Al 122 4019 1y nF a0 Ceramic

c2 323 122 By 1 aF A Ceramic

il 4822 127 40326 220 nF G0 Polyestar
cinz SAZE 121 44106 $2pF 100 Mylar

ki GREZ 123 Q408 i pF 10 G Mica

Clnd ZRES 123 34008 i pF 1a K Mica

Cans 5022 123 34000 1 pF 10 Aa00 Mica

CanG A923 123 54011 15 pF 10 ana Mica

Ccant 5122 123 24012 13 pF 10 00 Mica

Cals B2 123 14013 65 pF 1 200 Mica

CLos GR2Z 125 Sdidd 6 pF Trimmer
Calm SIZL 126 HMG 20 pF Trimmer
Cill A 125 R4000 20 pF Trimmier
chg 4822 122 40007 it pF 10 Cermic
ci13 S22 122 3402] 47 wF Ceramic

Cand S22 122 0] 06 2 F Ceramic
Cala 4B22 122 100545 d pF 11k Ceramie

e JHE2 124 20575 16 pF 16 Eleetrelytic



No.

Cl18
g

Cakh
Cazl
cazl
c3za
Cazd

Ci3s
Cl26
a7
Ci2h
cazg
C3a0
Cail
Caaz

G
Ciid
Ciaa
Cd
Lty

CHIE
Caae
C340
Cadl
Cada

34l
G344
CHa
e
Ci4s

CiHd
L HT
G
Cina
i3
L
Ca55
CibG
Cant
Casa

[
(s L1
Cael
cag2
CA63

(sl

Ordering number

miE2 122 30100
S22 122 3ho2

5322 122 34021
522121 403
G2 122 30003
522 122 30006
5322 12 00
3342 LA 010
3322 121 4001
S22 1ZE BO016
SRER 122 20027
GAZ2 122 24021
5382 122 02T
3322 132 da0%]
3322 122 34021

22 122 30021
G2 122 T00ZL
B2 122 SO0y
G2 122 S0021
S22 122 3004

GRED 122 20034
Sa22 122 34021
G322 122 3402)
dEEE 121 $405]
S22 121 G051

SaE2 122 a01d
BAZE 1AL Y
G922 12E 0Ll
a2z 123 g
GHEE 128 L

622 122 24021
Sl 122 B00EV
5122 12% 30128
fa22 122 R40E1
4822 124 2O5TS

4822 124 20055
45323 134 20355
822 124 20355
S22 122 3402
4322 124 20573

SA2E 122 34022
4822 124 20368
G322 122 34021
4822 124 20417
4422 184 2MOBT

4822 124 20355

Varlue

44
150

47
1
3

a3

47

12
]
i
I
47
1
47
47

100
1 00
100
100
470

470
I
AT

TiHIB

1000

220
4
47
20
1

17

e

a7
100

1400

1409
33
47

104

nF
pEF

nF
uF
WF
pF
nF

nF
nF
pF
nF
nkF
nF
nfF
n¥
pF
pF
pF
pl
pl
pF
ok
nF
pF
BE
pF

JnF

nF
pF
nfF

nF
nr
.7 nF
nF
pF

u¥
HF
uF
n¥
ul

nF

nfF
uF

2.2 uF

1

uF

%

10

10
10
1

10
14

10
10
10
130
11

L

(L]

L

Wil

Deseription

00

20

al
ag

RILL

25
i)
16

0

16
EL

Ceramic

Ceramic

Caramie
Polyesler
Ceramic
Ceramic

Ceramic

Caramivc
Paolvester

Caramle
Caramic

Ceramic
Caramic
Ceramie

Caramic

Ceramic
Ceramic
Ceramic
Crramic

Ceramic

Caramic
Carnmic
Ceramic
Metal film
Matal film

Caramic
Cerdmic
Ceramic
Mica

Ceramic

Ceramic
Ceramic
Ceramic
Ceramic
Electrolylic
Electrolylic
Electrolytic
Elecirolytic
Ceramic

Electrolytic

Caramic
Electiralytic
Caramic
Electralytic
Electralytic

Elactralytic



a2

Miggellanemus

Ttem

Ordering number

Degeription

Tl 5322 146 24022 Power Lransformer
{141 G332 216 64081 Printed wirlng heard
i HEZZ 216 64082 Printed wiring board
LIH] 5322 2146 64083 Printed wiring board
VL1 SRR 262 0006 Maing fuse 100 mA, delaved action
BT G122 131 4016 Indientor tube
BT B 131 4016 Indicater tube
BiT3 5122 131 4016 Tndicater tube
LAdE] A2 134 24011 Heon lomp
LAG&2 G122 134 24011 Keon lamp
LAD&] B3z 134 24011 Neon lamp
LAGE4 BI2E 134 24011 Heon lamp
RE3S1 G122 280 24004 Rewd relay
HE3# BAEE 390 24095 Reed pelay
RE3H3 5322 280 2405 Rewd rekay
RE1M 3322 280 24095 Reed relay
RE185 5322 280 24005 Rewcd relay
RE}Hi G2 EH0 24085 Teedl velay
RE7 F323 280 24085 Feed relay
L1 5322 158 14M5 Filter cail
EEMICONDUCTORS
Integrated ¢irouila
No. Tvpe Ordering number  Heplicesnent  Ondering number  Remark
Ly
IC1 LM301A 8322 209 4214 = - ﬁa]an;;d {Bee VIL.C.1)
Ic2 LM3INA Ba22 209 B214 = = Belected (eee VIL.C.1)
L] LMA0T A 5322 203 FH215 = = Selected (see VII.C, %)
1C4 LME0LA 5322 209 F4214 = = Selected (ses VILC.5)
16 LME11 5322 200 R4217 = 2
IC6 SNT4141K NT441 B 5322 209 £4159
{Texus Instr)
Ic? SNT4141N NTH1B 5322 208 E4150
({Texas Instr)
ICE ENT4141N HT441 B 5922 200 E4153
{Texaa Instr)
i ENT4TEN FII181 B2 20 84047
{Texas Instr)
[ ENT4TEN FJI181 5320 (0 84047
(Texas [nair)
Ic11 ENT4TON Fal[181 5322 208 B4047

(Texaa Instr)



M,

IC12

IC13

IC14

IC15

IC14

117

IC18

1C148

[C20

Icz1

ICi2

IcEs

IC24

IC25

1C3E

1cey

IC2E

s

ICi10

Type Opdering number  Replacement  Ordering numbsre
Lype

ENT40ZN FdHEE GI22 205 Ba146

{Texae Instr)

ENT4TAN FdJ181 5322 206 24047

(Texas Inatry

ENTADON FJHLI1 5322 Z0% B4143

{Texas Ingtr)

ENTADON FaI141 GAZ2 209 B4114

{Texus Ingtry

ANT4ION FJd14] SEE 204 84114

(Texan Inatr)

SNT490N Faddidl G322 209 84114

[Texas Instry

SNTHIGN FJH251 5322 130 30813

{Texas Inalr)

ENTAMN FFIH2E1 G322 209 84214

{Teccas [natry

ENTATIAN P S22 209 B006E

{Texas [neiry

ENTAMN FIH2E] hiEED 209 84214

(Texns Inetr)

SNTARN FJH241 5322 208 84147

{Texas [netry

ENT410M FJIH1ZL 5822 20B F4153

{Texas [nain

ENTATAN FeJdl21 DiE3 209 Bel42

{Texns [netr

SNTAMN FJHLER 5322 200 B4143

{Trexns [netry

ANT4TAN P21 S22 200 B4142

{Texas Instry

SNTH1ZN k22 209 84219

(Teccns Inatry

SNTHHIN FIH1EL D22 200 B4143

{Texas Ineiry

SENTAMN FJHZ211 5322 20D E218

(Texng Inetry

ENTEDIN Fan2a G322 200 B4218

{Texus Inktrh
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Transistors

HNo. Ordering number Ty Heglacemmert Crdering number

N type

TH31 S22 130 44166 T34 - - Dal FET
T2 SR2Z 130 44166 JREHERE = - [ua) FET
Tk S22 190 44167 KEGLO = = FET
T8 FZZ 130 44187 KF3ln & - FET
TS5 S22 130 44167 KFlD =4 & FET
THiE GHER 130 44187 NFali - . FET
Ta S22 130 44187 KFaln i = FET
THE = 284490 2N21H0TA S 10 40621

TEIR i 25A435 LNZMITA G2l 130 40621

T840 - Z5A405 ZNZB0TA ak2d 130 40621

TE41 - 2EA4H5 EN290TA BI22 150 40621

T2 S22 130 441068 2502468 -

Ta43 Gdd2 150 44168 o = =

T4 22 130 44168 ZEC 261 = =

Ts44 G322 130 44168 280264 = £

Th45 GH22 130 44168 285G 64 = =

TE7 122 10 44168 JEHCTRRA -

T348 5322 120 44168 IRCIERA - -

Th44 HH22 130 44169 D80 MRA = =

Tas GAEE 150 4410 2BCHIYA .

Ta51 5322 130 44169 28CHEAA =

T352 522 100 44168 R0 2GRA - -

Ta5% G2 130 44168 SHCERRA = =

T354 RAZE 130 44168 2BCI6RA - -

Taad 22 150 44164 280269 = -

Ta56 BAZE 120 44168 2RC26S - -

Ta37 - 234405 ANZBITA TEEE 150 082

Taad = 2EA445 2NRENTA W2 130 4062

Ta6Y BHZE 150 44164 2BC26Y

TEED 532 130 44168 2BC2GE

TSl G322 110 44168 2RC26E

TaE2 HA22 1300 44171 2800014

THid SAZE 13 44166 RC20LE

TS S22 130 44168 20265

THER SEEE 130 44168 ZRC2EE

Ta64 352 130 44171 IEC1014

TSGT S22 130 44168 250269

T4 SEEE 130 44168 ZRCI6H

Tsl 2R0150 RO 24 2T 130 40460



Ka, Ordering number  Type Feplacement
Lype

Diaden

GRTD WGTLE BaWaE

GRT1 6322 130 MI1TE 181518

GRT2 5322 130 34175 [81516

GRT1 G122 130 34178 BD=101

GRT4 BEED 130 341748 BD-101

GRTS GEZZ 130 34176 sD=101

GRTE G322 130 34176 s0-101

GRTT D3ZE 130 34177 F-14B

GRTH BIZZ 130 34177 F-148

GRS BA2E 130 34177 F-14B

GRED 5322 130 34177 F=14B

GRE] SA22 130 H1TE 1521092

G e 10 3178 182162

LHHEH] WET13 BAWGZ

GRY4 WGET1A BAWE2

GRES WET1E BAWRY

(k&6 WGT1 BAWED

GRAT wGT1a BAWE?

(iHES WIGT1S BAWGS

GHES WOT13 BAWEL

GRED WGT1E BAWE?

GRBL WGT1H BAW

GRS WGETLS RAWGRE

GRS WGT1E BAWGL

GRS WGt RAWGZ

GRS WGTL3E BAWGE

GR9G WiiT1a BAWRE

GRAT W71 RAWIE

GRI8 WLTLE BAWEZ

GRAY WGTLD BAWRZ

GR100 wWGT1a BAWIEZ

GRI101 WLTL AW RS

GR102 WGTL BAWRZ

GR102 WGETLA BAWEZ

GR104 WGT13 BAWEZ

GRI103 WGETLS BAWED

GR10G WETLE BAWGD

GH07 WOTI BAWEL

GR104 WOTLH Baws:

GR104 532 130 34170 1518500

GRL1D 5322 130 34181 151850

GH111 5322 130 34179 151 B30

GRI1Z S22 100 24181 181550

Ordering autnbser

S22 150 161l

LS 130 30613
G322 130 30613
G322 130 30613
BAZE 130 30613
GAZE 1M 3015
BAZE a0 AUE1E
a2 L3l 30613
G122 L 10813
BA2E 10 10
GU22 130 H061S

GIEE L ETE
S22 10 a1
S22 100 061
S22 130 E0E]E
22 1240 L0610
022 130 BOG1E
G223 130 50615
G322 130 30613
i LU B
GAZ2 130 30613
SEEE 130 0613
SAZE L0 30613
SR 130 30613
SR LM G615
EZE 100 30613

SIZE 130 30613

Belegted (gew VIO, 4)
Belegted (see VIILC.4)

Dund diade
Dual diode
Dual diade
Dual disde



Mo, Ordering number  Type Replncement Ordering number

Ly
GR1E3 5322 130 14179 1815501 Dual disdi
GHI114 GAZE 150 B41R1 151850 Dual disde
GH1LS WIZE 130 482 181851RH [hiad digde
GRITG W2 150 4185 151851 Dl diohe

GRLIT SEZE 130 041584 WiT13

GRI1RE A022 140 34154 WGTa
GR114 Sk 130 G485 R =44



Fig. 3. Top view [cabinef removed)

ST3a7

Fig, 33, Bottom view feabinet remoued)
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Fig. 36, Wiring diagram
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Fig, 40, Circuit diagram power gupply
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QUALITY REPORTING

CODING SYSTEM FOR FAILURE DESCRIPTION

Thi following information is meant for Philips serviee workshops only and ssrves as 2 guide for exact reporting of
service repairs and maintenance routines on the workshop charis,
For full details reference is made to Informeation G1 (Introduction) and Information Cd 689 {Spﬂiﬁ; information Tor

Test and Measuring Instruments)

LOCATION

Lhiit summher
e 000A or 0001 {for wnit A or |;nod 00UA
e (L)

o, Type number of an accessory (only (1 delivered
with the squipment]
e.g. 9051 or 9532 (for PM 903 or PM 4332)
ar: Lin%maown Not applicable

(00

CATEGORY

0 Lnknowr, not applicable (fault not present,
intermitient or disappeared )

1 Boftware grror

3 Readjustment

3 Electrical repair {wiring. selder juint, etc.)

4 Mechanical repair { polishing, filing, remachining, e
| I!‘.ephn;cm:nl

fa ﬂunirlg andfoir lubrication

7 Operator error

B Missing items {on pre-sale test)

4 Environmentul requiremenis are nel met

COMPONENT/SEQUENCE NUMBER

(TN

Enter the identification as used in the circuin diagram,
e

GRI0OOY  Diode GR1003

TS00XY  Transistor TS23

LT Integrated cireuit 10101
k... Kesistor, potentiometer
eo... Capacitor, varisble capacitor
... Tube, valve

LA Larnp

¥L. Fuse

. Swilch

BLI.. {onmector, socket, t=rminal
Tir Transformer

Lik.. Cinl

Xk Cryatal

i 1 Circuit block

RE Helay

ME... Meter, madicilor

BA.... Hattiry

TK.... Chopper

[Farts mot identified o the cirewlt diagram:

G90000  Unknown /Mot applicabls

@o0001  Cabinet o rack (ext plate, emblem, grip,
fail, graticule, #tz.)

L0002 Knob (ncl. dial knob, cap, ene.)

003 Probe (enly if attached to instrument)

090004 Leads and associated plugs

Qa0005  Holder (valve, transastor, fuse, board, ete.)

Guddn  Cormplete undt ip.w. bsare, h.t. wnil, efe.)

QOON0T  Accessory (only thes without type number)

QUOO0E  Documentation (manal, supplement, etc.)

90009 Foreign object

Qo009 Miscellaneous



Sales and service all over the world

Argentina: Philips Amentina 5.4, Comila
Comes 3479 Busnes Ases (el T.E 70 7741
Al TR

Australia: Phelgps Elecincal Piy Lid. Philips
Houge  B9-79 Clarencs Sieesl, Box 1703
GP0. Sydney. el 20723

Balgit/ Belgique: MBLE. Philips Bedngds
apaaratisir, 80 Aue det Deux Gares, Brasalles,
1. 230000

Boliwia: Philips Sudsmericona, Casilla 1609,
La Paz; 1el. 62706664

Brasil: 5.A. Philips Do Beast Inbaelss Daosian
dvenida Paulista 2163 P.0 Bos 8AE1, San
Payia 5P el 81-2181

Burunadi; Philpa S AR L, Avenue de Grece,
B.F 800, Buumbura

Canada: Philips Electmonic Industies Lid
Electirana Eguipmam Dingwn Phibgs House,
196 Vanderhoaf Avenue, Tarenta 17 (Ontario)
e, 426.5161

Chila: Philips Chiléna 5 A, Caulla 2687,
Samipga de Chils; 4 350481

Colombia: Irdusines Philips de Colombia
EA, Cale 13 no 8Y.03, Apanaca Macimal
1505 Bogota, (el 473640

Coste Rica: Phibps des Costa Fica Lud
Aparisdo Posial 4328 San José el 210111

Danmack: Philips Elekvonk Sysiemer 8,5
Afd. Industn B Fosshming, Stenndlodaye) 4
2300-Kabenhaen 5. Tel (0127) AE 2322
telex 27046

Dauitschland [Bundamepubliv] Philips Elek
tromik  Iredustrie GminHd, Rontgensirasse 22,
Posdach 630111, 2 Hambgeg 63, 18l 501031

Ecuador: Phbgs Fousdor 5 & Casille 343
Cite: 18l 239080

Eira: Philips Electmical (lmlard) Lid. Mew
abpad, Clorskeagh, Dishlin 14 1wl 9TE611

El Salvadar: Philips de El Salvados. Apaado
Pasial B6%, San Saleadon el 717441

Espafia: Philps Ibénce SAE Averids de
Amenca, Apsrtado 2065 Maded 17 el
2462200

Ethiopia: Philips Erhiops [Pov. Lid Ca).
P00 B, 2565 Cunminghsm Sieet Adds Ahe.
ba; el 46300

Franca: Philips industrie, Division & 1 54
Fhiligd. Imduatiolls @ Commesciale 105, R
de Pars, B3 D02 Bobigny, iel. B4527.0%

Ghana: Philips (Ghana] Lod, P.OE M 14
Accia) el GE0189

Graat Britain: Pye Unicam Lad . Yook Sireet,
Cambndge, el (D223)58866

Guatemala: Compana Camercial Philigs de

Guatemala 5.4, Aparado Posial 238 Guaie
mala City; 1wl 64857

Hellas: Phiips S48, Hellgreque, BP. 153,
Athens: el 2376

Hong Kong: Phibps Hong Karg Lad. POB
MMag S G-.m:gu':. Blaiildirag, 211 P, Hang
Korg. fel. W 249246

India: Philips India Lid. Shivsagonr Esiste
Blgek “A”, DOr Anne Bosant Roel PO B
BH9B. Worl, Bombay 18 tel 370071

Indonegia: P T Philips Deestapmerd Con
paratian, Dplan Poklomas 33, POOB 2287
Dijakarta, wal 51965 51 586

bran: Philips e Lid. POR 1287 Teharaa
led AB344-6EI44

ladand : Hevrvlistnek) 5F, Saetin B Regjavik
iel. 24000

Isias Canarias: Philips Ibenca 5 A E . Trana
132 Las Palmas: Cosillg 39-41, Sants Couz de
Tenente

Italia: Philips Spa, Sesang PIT. Via La
Elvegia 2. 20052 Monza; el (030 361 441
lelmx AEIG0

Kanya: Phips (Kenya) Lid,. POE 30654
MNasohd sl 25981

Malaysin: Flocrome  Supplies IMaleysa)
Sdn Bhe PO Bax 332 Kuals Lumpar ral
G173

Maxkcn: Prilips Comercigl S8 de CW
Uruapan 7. Apdo 24.378 Mexien T OF
el 2R-15.40

Nadarland: Flilips Nogerland BY_ Bosch
dijk. Getouw VB, Disdhoven, 1wl 793333

Nad. Antillen: MY Pholips Anvillana, Pas
bus 523 Wilemsiad, el Cuacas 35327
ELETE

Maw Zealang Phdge Electoncal Indusiries
[ME | Lid . Prolessanal ard Indusial Deesion,
T2 Kingiford Smath St P OB 2047,
Lwall Bay, ‘Wallingion, rel. 73-158

Nigaria: Plgps (Nogeray Lid, Pholps House,
G ljom Causoway, POB 192, Lagos: el
asd14:7

Nippan: Nihon Philips Corpoeation, POB 13,
Trage Center, Tokye 105 el 103) 4355211

Norge: Norsk A5 Phips Posiboks G040
Oslo; el 463850

Beterroich : Dosnrnichischn Philigs Irudsiging
GembH, Antiluryy Industne Elekironk, Trieste-
sirasse G, 81100 When, el (0220 B4E511/
n

Pokigtan: Philips Elctrical Co of Pakistan
Lid., El-Markaz, M.A& langh Hoad POA
T, Kaachi: gel 70071

Paraguay: Philips del Pamguey 54 . Caslls
du Carran 604, Asumcion; tel 8045 5636 GRE66

Pard: Philps Parpana 5 A, Apartado Pesial
1B41, Lima: fel. 328070

Philippines: Elecironic Development B Ap.
pheavan Cangm, J748 Posong Temo Streed,
FOE 211, Makat Commarzial Cantar. Makati
Fial D708 10l 885453 10 BAASE

Portugal: Philips Parluguess SARL, Aua
Joagquim Anponio d Aguiar 66, Ligkda: wl
BAIIZ S

Repibtligus du Zaire: Philips du Zaiee
SCRL 13T Boulewr du 30 Juin BP
1794, Kinshaga

Fwandn: Phdps Rwands SAR L. BF 448,
Kypal

Schweiz-Suisse-Svizzora: Phdips AG.
Biresirasse 38 Positach BOZT, Fdrich; iel,
51442211

Singapore: Electranee Supplies (Singapan|
Privare Led. P.0 B 4028, Singapore 21

South Africa! South Alrican Phdips {Piy)
Lid, POUE 7T0% 2 Hevk Strowt, Mew Dooem-
fontein. fehamnesburg, el 240531

Suomi: Oy Philips Al Postbaks 10255, Hel-
wnki 10 1=l 10ME

Sverige: Svenska 4B Philips, Fack, Liding-
owvagen G0 Ssockholm 27 1l OBAEIS000

Taiwan: Yung Kang Trading Co Led, San
Mm Buildirg. 15t Floar. 67.1 Chung Shan N
Aoad 2 Section, POB 1457 Taipe: tel
BTT2E1

Taneamia: Prilips (Tancania) Lid. p/a POE
WRAT, Mairabi Kenya

Thailand: Phdgs Thaland Lid. 283 Silom
Ao, Bongkok: tel. JE080, 36034.9

Tuarkiya: Turk Philps Ticamt A5, Posta
Kutusu 504, Istanbul; rel 453250

Ursguay: Philips de Urigisay, Avds Uroguay
THT Montevided, tel 956 41.2.3.4

W.EA,: Tes and Measuring |nsiruments Inc. ;
234 Dubfy Avesnue, Hickswille LI MY, 11802
Wl (516) 433-FE00 tebex no. 510-221.1838

Vanaziala: CA Philips Venerolana, Apai-
lado Postal 1187, Caacas, el 360511

Zambia: Phips Eectrical Lad, Profsssional
Emuiipmant Drimon, POB. SB3 Kinwe 1l
2526/ 7/8; Lusaka P.Q. Box 1878

T

For countries mod listed amd fgr information an
changas ol addees:

M. Philips

Tast end Megaigring Instruments Dept.
Endbsaven - Nesiherlands



