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GENERAL

I. INTRODUCTION

CS13292

L-C meter PM 6305 serves for measuring inductances up to
1000 uH and capacitances up to 1000 pF. An incorporat=d
measuring instrument enables direct reading of the measu-
ring result. The meter immediately responds to slow reac-
tance variations. For each measuring range a separats
eagy-to-read scale has been provided; the measuring ranges
are divided according to a 1/3 division. Cne side of the
test object (the reactance) may remain connected to chas-
gis potential.

On a separate output a guard voltage is available, by means
of which the effects of parasitic capacitances - such as
stray capacitances, shunt capacitances etc. - can be eli-
minated (in situ measurements).

As the measurements are carried out st a high frequency,
the measuring process is restricted to those reactance
(reactive impedances), as occcur in practice in HF circui-

try.

BAMA KOPIE
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IT. TECHNICAL DATA

Properties expressed in numerical values with statement of
tolerances are guaranteed by the factory. Numerical values
without tolerances are intended for information purposes
only and indicate the properties of an average instrument.
The numerical values apply tc nominal maine voltages un-

less otherwise stated.

Warming-up time at constant ambient temperature: 30 minutes.
A. ELECTRICAL DATA

1. Measuring ranges
a. Inductance L 0...1000 gH in 6 ranges

0...3 pH; 10; 30; 100; 3003 1000
b. Capacitance C 0...1000 pF in 6 ranges

0...3 pF; 10; 30; 100; 300; 1000

c. Connection for test object BNC-socket (proof against long-term

short-circuits)

No-load voltage S V p-p
Measuring frequency 100 kHz - 80 kHz
d. Additional lead capaci- 0 - B0 pF

tance in the case of C
measurements that can be

compensated

2. Measuring accuracy

a. Measuring error for <+ 3% of fsd + 0.1 uH
L-measurement
typically <+ 2% of fsd + 0.1 uH

at all measuring ranges

b. Measuring error for <+ 3% of fed + 0.1 pF
C-measurement
typically <+ 2% of fad + 0.1 pF

C813293 at all measuring ranges

BAMA KOPIE
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Additional error due to

temperature variations

Error due to mains volta-

ge variations

Guard voltage for compen-
sation of stray capaci-
tances
Error in the case of

100 pF load

200 pF load

Ambient conditions

Reference temperature
Nominal temperature range
Operating temperature
limits

Temperature limits for

storage and transportation

Power supply

Mains voltage

Mains frequency

Power consumption

MECHANICAL DATA

Width
Height
Depth
Weight

0.15 % /°c

+ 0.1 uH or

+ 0.1 pF for nominal range (190 -
265 V), with respect to 220 V

Voltage and phase same as of test

object

<+ 0.2 pF
<+ 0.4 pF
23 S¢
5...35 °C
0...45 °C

-25...470 °C

190-265 ?/95-152 ¥V, can be changed

over
48-100 Hz
2 VA

158 mm
191 mm
2[5 mm
3.3 kg

BAMA KOPIE
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ITI. ACCESSORIES

A. SUPPLIED

1 Maina lead, length 1.8 m

1 Manual

B. OPTIONAL

PM 9051 (adapter from BNC to 4-mm socket terminals)
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IV. DESCRIPTION OF THE BLOCK DIAGRAM (Fig. 1)

The measuring circuit comprises an L-C oscillator I. A se-
cond oscillator III supplies a fixed reference frequency

of 100 kHz. The resonant frequency of variable cscillator I
is changed by the reactance connected to CD1. The measuring
value is derived from a different frequency formed in mixer
setage V. Between the variable oscillator I and the fixed
caecillator II emitter follower stages IT and V have been
included for impedance matching.

i
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mi I I
FINE
fc L rE|
ZERD Emitter
s . 4] Follow er ] ¥ il i
Meter
. g | o el I o EU TS
=, — t
Crystal Emitter . | Differentiato
m;"mm Follower Rectif ier fater
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pF T i e

& <Ry
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Fig.

K3

Power Supoly
1. Block diagram renme
The lower difference frequency passes low-pase filter VI
and controls pulse-shaper VII, which supplies squarewave
pulses to the differentiation, rectifying and indicating
gsection VIII in the rhythm of the difference frequency.
By means of switch SK1 the input is switched over to L or
C operation and in the indicator section the measuring
range 1is selected.
Direct reading of the measuring result ie possible on the
indicating instrument.
For special measurements a double emitter follower IX sup-
plies a guard voltage to sockets CD2/CD3; amplitude and
vhase of this voltage are the same as at the test object

BAMA KOPIE
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BAMA KOPIE

on socket CD1. In the case of C-measurements the non-

used electrodes of a capacitive test object can be connec-
ted to socket CD3. As & result the capacitive effect on
the electrodes used for the measurement is eliminated.

The supply voltage is delivered by stabilised supply
section K.
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DIRECTIONS FOR USE

V. CONRECTION AND PUTTING INTO OPERATION

A. INSTALLATION

When installing the L~C meter no special measures are re-
gquired. With the aid of the bracket at the bottom the in-
strument can be tilted backward.

B. CONNECTION TO THE MAINS

Upon delivery the instrument is suitable for connection to

230 V a.c. mains. However, if the instrument should be con-

nected to 95-132 V mains, the mains voltage adapter should

be set to 115 V:

- Slightly loosen the fixing screw below the mains voltage
indication hole at the rear of the instrument

- 8lide the loosened screw upwards in the slot, until the
indication 119 V is visible through the opening

- Secure the screw

C. EARTHING

If the L-C meter is connected to a socket with rim easrthing
contacts by means of the mains lead, the outer jacket of
the BNC socket (L-C UNKNOWN), the left-hand terminal ¥+ for
the guard voltage and terminal screw @ at the rear of the
instrument will have the same potential as the neutral con~-
ductor.

When the instrument is connected to a socket without rim
earthing contacts, it should be earthed via screw termingl
@ at the rear.

For measurements on capacitances or inductances which form

BAMA KOPIE
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Fig. 2. Front View
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part of an earthed circuit, the earthing of this circuit
should be removed, in order to prevent earthing loops and,

consequently, errcneous messuring results.

D. COUPLING THE PM 6305 WITH OTHFR UNITS

L-C meter PM 6305 can be mechanically coupled to othsr units
of the PHILIPS modular system in a very simple way.

For this reference is made to the manual of the instrument
to which the PM 6305 is to be coupled and/or data sheet
EM2-B35.

E. CONTROLS, SOCKETS AND TERMINALS (Fig. 2)

Control, socket Description Purpose

or terminal

BK3 POWER ON Mains switch with pilot lamp

CD1 L~C UNKNOWN Connection of test cbject

=L

b2 = Guard voltage output

CD3 GUARD VOLTAGE

C4 COARSE ZERO Coarse control for zero set-
ting of the L-C meter. If re~
gquired, the capacitance of
the measuring lead (0...80 pF)
can also be compensated by
means of this control

R3 FINE ZEROC Fine control for zero setting
of the L-C meter

SK1 uH - pF Switeh for selection of C/L
measurements and measuring
ranges

SK2 (Rear) 115v/230 v Mains voltege asdapter (slide
switch)

CD4 (Rear) Mains input socket

CcDS (Rear) Terminal screw for earthing

CS513294
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V1. OPERATION

The following measurements can be carried out:

Small capacitance values (fsd 3 pF)

Electrode capacitance of electron valves, with and with-
out compensation

Capacitance of 3 and multi-core cables, the parasitic
capacitance of other cores being eliminated

Specific cable and wiring capacitances

Capacitance values of piezo-electric and capacitor micro-
phone inserts

Input and output capacitances of electrical circuits
Small inductance values (fsd 3 uH)

Cable and wiring inductances with short-circuited ocutput
Inductance values of dynamic microphones and magnetic dy-

namic pick up heads

1. Capacitance measurements

Connect adapter PM 9057 to measuring socket "L-C UNKNOWN"
Connect one side of the test object to the earthing ter-
minal

Set the range selector to position "300 pF"

Set kncb "FINE ZERO" to mid-position

Set the meter to zerc with "COARSE ZERO"

Set the range selector to position "3 pF"

Correct the zero setting with "FIVE ZERO"

Set the range selector to position "1000 pF"

Connect the test object to the second terminal

Turn the range selector from position "1000 pF" anti-
clockwise until a clear reading is obtained

Read the measuring result on the corresponding scale

(end-scale value and selected measuring range correspond)

BAMA KOPIE



Archief RadioDatabase.nl

15

2. Capacitance measurement with elimination of stray capacitances

Connect adapter PM 9051 to socket "L-C UNKNOWN"

Connect one side of the test object to the earthing ter~
minal

Set the range selector to position "300 pF"

Set knob "FINE ZERO" to mid~-position

Set the meter to zeroc by means of "COARSE ZEROY

Set the range selector to position "3 pF"

Correct the zero setting with "FINE ZERC"

Comnect the terminal(s) of the element(s) whose capaci-
tance is to be excluded from the messurement to socket
"GUARD VOLTAGE"

Correct the zero setting agsin

Set the range selector to position "1000 pP™

Corinect the "hot" electrode to the input

Turn the range selector from position "1000 pF" anti-
clockwise until & clear reading is obtained

Read the measuring result from the relevant scale (full-

scale value and selected measuring range correspond)

In this mode it is possible to carry out accurate capaci-

tance measurements for variocus capacitive arrangements with

3

or more connections, such as

Electron valves

Specific cable capacitances between two cores under eli-
mination of the capacitive effect of other cores or
screenings

Capacitance of difference amplifier inputs (caution! The
voltage applied to the test object is approximately 9 Vp-p
at a frequency of 80...100 kHz)

3. Inductance measurements

Connect adapter PM 9051 to socket "L~-C UNKNOWN"
Set the range selector to position "3 yH"
Short-circuit socket "L-C UNKWOWN" direct
Adjust the zero setting with "FINE ZERO"

BAMA KOPIE
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Fig. 3. Graph for extending the measuring range
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4. Measuring reectance values which are higher than the highest

megsuring ranges

~ Set the range selector to position "1000 uH"
- Hemove the short-circuit
-~ Connect both sides of the test object to the input

-~ Turn the range selector from position "1000 wuH" anti-

clockwise until & clear reading is obtained

(full-scale value and selected measuring range correspond)

Read the measuring result from the corresponding scale

It is possible to measure capacitances or inductances

>1000 pF or >1000 uH by series or parallel sonnection with
a Xnown reactance. The maximum value of the known reactance
should not exceed 1000 pF in the case of C-measurements and
1000 pH in the case of L-measurements. For L-measurements

it should moreover be observed that the parallel-connected

inductances are not coupled to each cther.

-~ In the case of C-measurements connect the known capaci-

tance in series with the unknown capacitance. If one side
of the unknown capacitance, which should be >1000 pF, is
connected to chassis, the known capscitance should be in-

cluded between the "hot" electrode of the unknown capaci-

tance and terminal "1-C UNKNOWN".

= For the measurement proceed as described under VI-1

- For establishing the capacitance Cx the following calzu-

lation shouli be made:
¢ - CM CH CM = value measured

X CN - CM CN

known series capacitance

If CH is 1 nF, Fig. 3 can be employed for establishing

the value of Cx

- In the case of l-measurements connect the known induc-

tance in parallel with the unknown inductance; ensure

that there is no coupling between the two inductances

- Further proceed as described undev VI-3

= For establishing the inductance value Lx the following

BAMA KOPIE
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calculation should be made:

oyl by
x Ly - Iy Ly
When LN is 1 mH, Fig. 3 can be used for establishing the
value of ILx

value measured

known perallel inductance

When measuring inductances in the order of magnitude of
20 mH and higher, resonance may occur due to self~-capaci-

tance.

5. In-circuit measurements of reactances wired in the circuits

- Remove adapter PM 9051

- Connect the measuring lead with adapter PM 9057 or with-
out adapter (Fig. 4b and 4a resp.) to "L-C UNKNOWN"
(the measuring lead is not included in delivery).
The cable of Fig. 4a is available at Central Service un-
der code number 4822 321 20094

- Briefly connect the earthing connection of the measuring
lead to the casing of the test object

Fig. 4. Measuring cables and adapter PM 9051%
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- Unsglder the "hot" connection of the reactance; the other

side need not be unsoldered
- Move the centre connection of the measuring lead towards

the "hot" connection of the reactance

- Effect zero setting according to VI-1 or VI=3, not moving

the messuring lead

- Connect the measuring lead toc the "hot" connection of the

test object

- Starting from position "1000 pF" or "1000 uH" select the

correct measuring range- Do not move the measuring lead

- Read the measuring result from the relevant scale

= Re-sclder the "hot" connection of the resctance into cir-

cuit again

6. Measuring the input and output capacitance of electrical

circuits

Caution!

The voltage applied to the test object is approx. 9 V at

p=p
a frequency of 80...7100 kHz; this may give rise to over-

losding, e.g. in the case of cathode follower measuring pro-

bes and amplifier inputs without attenuator.

a. Inputs
- Adjust the zerc setting according to VI-1

= Connect the input of the instrument under tzst to
"I~C UNKNOWN"

- Set the range selector to the appropriate meassuring
range, starting from position "100C pF"

- Read the measuring result on the appropriate scale

It is, for example, possible to measure the input capa-

citance in the case of passive meassuring probes and at-

tenuators of the capacitive or chmic type

b. QOutputs

- Adjust the zerc setting according to VI=1

- Connect the output of the iunstrument under test to

BAMA KOPIE
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"L-C UNKNOWN"
-~ Set the range selector to the appropriate measuring
range, starting from position "1000 pF"
- Read the measuring result on the relevant scale
When measuring output capacitances the risk of overloading
is negligible. However, the value of the output impedance
should be taken into account. Especially low ohmio out-
puts will strongly damp the output reactance, so that the
measurement cannot be carried out when the amplifier cir-
cuits are in operation. Output capacitances of passive
networks, whose reactive components are dominant at fre-
quencies from 80...100 kHz, however, can be measured

without any further measures.
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SERVICE DATA

VII. CIRCUIT DESCRIPTION (Fig.18)

The instrument consists of the following units:
A. Variable oscillator

B. Emitter follower

C. Crystal oscillator

D. Emitter follower

E. Mixer stage

F. Low-pass filter

G. Pulse shaper

H. Differentiation, rectifying and indicating section
J. Emitter follower

K. Supply section

A. VARIABLE OSCILLATOR {Fig. 5)

CS813296

The oscillator with TS5 is of the Colpitts type. The paral-
lel resonant circuit is formed by the inductance 51 of coil
L1 and the capacitance formed by series circuit C17, 018//
c3, C4, C33, From the emitter output EF energy with the same
phase is fed back via voltage divider C1T/C1B; as a result
self-excitation occurs. The selected HF energy is applied

to the base of the transister via C16.

When the input terminals are open the resonant frequency of
the a fore-mentioned resonant circuit is varied by means cof
capacitor C33 so that it corresponds to the fregquency of the
fixed oscillator.

BAMA KOPIE
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Cx
Lx

SKic
PEM 4021

Fig. 5. Variable oscillator

C813297

Dependent on the switch position shown in Fig. 5, an exter-
nally connected capacitance Cx detunes the resonant ecircuit
towards the lower frequencies.

Variable capacitor C4 permits of eliminating the connecting
lead capacitance (calibration, COARSE); this applies to C-
measurements and to certain L-measurements.

Fine adjustment of the variable oscillator is effected by
means of capacitance diode GR1 in conjunction with capacitor
C1. For this purpose a voltage, adjustable with R3, is taken
from temperature-~compensated voltage divider R2fR§/R1. This
voltage is applied to the capacitance diode in the reverse
direction. The vesulting, slight capacitance variation i=n-
fluences the rescnant frequency of the resonant cirzcuit via
c1.

BAMA KOPIE
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By means of switch SK1 the resonant circuit of the variable
oscillator is changed over from the C-mode to the L-mode.
The unknown inductance Lx is connected in series with re-
sonant-circuit inductance S1 of coil L1, Thus it is achie=-
ved that detuning in the case of L-operation takes place

in the same direction as in the case of C-operation. C2,
which is aswitched in during L-operation, serves for basic

adjustment in the case of inductance measurcements.

B. EMITTER FOLLOWER

The emitter follower with TS6 serves for impedance matching
of the variable oscillator azd mixer transistor TST7. The
base voltage divider is relatively high ohmic so that it

exerts minimum damping on the resonant zircuit.

C. CRYSTAL OSCILLATOR

The fixed oscillator with TS10 is quartz-controlled, its
resonant frequency is 100 kHz.

D. EMITTER FOLLOWER

E. MIXER

Emitter follower TS9 is arranged in the same way as emitter
follower TS6. This emitter follower ensures that the HF
energy is taken from the base circuit of the crystal oscil-
lator (100 kHz) with minimum feed-back and is applied to
mixer transistor TS8 via a low impedance. Conseguently the
mixer stage is voltage controlled at both inputs (the con-
trol source resistance (Ri) is very small with respect to

the load resistances).

STAGE

The mixer stage with TST and TS8 operates as & balanced
modulator. This circuit ensures sufficient carrier suppres-—
sion. The frequency of the wvariable oscillator f2 is present
at the base of TS7 and ths frequency of the fixed osecilla-
tor f1 at the base of TS8; at the output the two sideband

BAMA KOPIE
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5 and f1 - f2. The following

n -filter C21/L2/C22 suppressed the upper sideband £, +f
(low-pass filter). The symmetry can be adjusted with R34.

frequencies arise, viz. f1 + f

2

F. LOW-PASS FILTER

This filter is a & -network; its characteristic impedance
is approx. 2.5 k). The cross-over frequency is approx.
70 kHz.

G. PULSE SHAPER

The stzge with TS3 and TS4 serves as pulse shaper. The sine-
vave frequency at the output of the low-pass filter is con-
verted into squarewave pulses, whose repetition time corres-
ponds to the period time of the sinewave voltages. On the
load resistor of the Schmitt trigger R16 the control voltage

arises for the following rectifier circuit.

R17
_.015

PEM&LDZ0

Fig. 6. Differentiation, rectifying and indicating section

H. DIFFERENTIATION, RECTIFYING AND INDICATING SECTION (Fig. 6)

The squarewave signal is applied to bridge rectifier GR2,
GR3, GR6 and GRT7 via capacitors C9...C14, which can be se-
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lected by means of SK1. The direct voltage branch of the
rectifier bridge contains balancing resistors R23 and R24
as well as switchable adjusting resistors R17...R22. The
latter serve for calibrating the six measuring ranges. The
rectifier section represents a switchable impedance, which
effects differentiation in conjunction with the switched-
in capacitor (C9...C14). In order to suppress pointer in-
stabilities at low fregquencies a capacitor €15 has been
commected in parallel with the direct voltage branch of the
bridge. Meter ME1 is included in the direct voltage branch
of the bridge.

J. EMITTERE FOLLOWER

For special measurements double emitter follower TS1 and
T52 is employed. By means of 82 the control voltage is
taken inductively from L1 and applied to voltage divider
R6/R55. The setting of the double emitter follower stage
is adjusted by means of R6. The output voltage is available
at sockets CD2 and CD3. The amplitude and phase of this
voltage correspond to that of the voltage on the measuring
object (guard voltage). This guard voltage is required if
capacitive side effects, as caused by, for instance, the
capacitance of the non-connected electrodes of a wvalve,
should be eliminated. The capacitance of these electrodes
has no effect, if they carry the same voltage as the elec-

trodes employed for the measurement.

K. SUPPLY SECTION

The mains transformer is suitable for voltages of 115 V or
230 V on the primary side. The direct voltage is available
on charging capacitor C30 of bridge rectifier GR4. A sta-
bilising circuit, consisting of d.c. restorer GRS, ampli-
fier transistor TS12 and regulator TS11, ensures that a
constant supply voltage of 9 V is obtained. The positive
pole of this voltage is connected to chassis.

BAMA KOPIE
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VIII. GAINING ACCESS TO THE PARTS

A. REMOVING THE HOUSING

1. Removing the left-hand and right-hand side plates

- Loosen the ascrews of the handle
- Remove the handle

- Pull out the side plates in forward direction

2. Removing the top plate

- Turn the catch at the rear a guarter turn anti-clockwise

- Pull out the top plate in backward direction

3. Removing the bottom plate

- Remove the screws gecuring the bottom plate at the rear
- Pull out the bottom plate in backward direction
- When refitting the plate make sure that the recesses are

positioned under the tilting assembly
4. Removing the tilting assembly

- Move the small outer slides A inwards (Fig. 7)

- Remove the tilting assembly

— P,

Fig. 7. Tilting assembly

B. REMOVING THE ROTARY KNOBS (Fig. 8)

- Carefully take out kxnob cap A

- Loosen nut B

- Pull the knob off the spindle, for releasing the clamping

cone tap the spindle carefully in the axial direction
while holding the kncb

BAMA KOPIE
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- When fitting knobs with marks, ensure that the mark is
symnetrically positioned with respect to the contrcl
range of the potentiometer

- The switch knob {knob for SK1) should be mounted so that
the mark points towards the range to which it was set be-
fore removal

- Fit the knob caps so that they are correctly positioned

with respect to the marks on the knobs

Fig. 8. Removing the knobs

C. REMOVING THE CONTROLS AND THE METER
Remove the cabinet (VIII A1-2-3)

1. Potentiometer R3

- Remove the rotary knob (VIII-B)

- Remove the M3 screws from the mounting support

- Take the potentiometer out in backward direction

- Remove the indication plate

= Fit the indication plate on the spindle of the new poten-
tiometer in approximately the correct position and secure
it hand-tight

- Mount the potentiometer

- Fit the rotary knob and position the indication plate

2. Variable capacitor C4

- Remove the knob (VIIL=-B)
- Remove the extension spindle

- Remove the variable capacitor
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3. Switch BK1

- Remove the rotary knob (VIII-B)

- Detach the plug connections of unit E (Fig. 12)

- Unsolder the soldered connections of switch wafers SKla
and SK1b

Loosen the central fixing nut

Pull out the unit in backward direction

4, Measuring instrument

= Unsolder the connections

- Loosen the countersunk screws A (2 in each side frame) by
means of which the mowving coil meter is fitted on the
mounting plate (Fig. 12)

- Remove the rotary knobs

- Loosen the other countersunk screws of the side frame,
but do not remove them

- Slightly bend the side frames sideways

- Lift out the meter, together with the mounting plate, in

forward direction
D. REMOVING THE PRINTED CIRCUIT BOARDS

1. Unit A

- Unplug the connectors
- Loosen the M3 screws of the spacer bolts

- Remove the unit in downard direction

2. Unit B

- Unplug the connectors
- Loosen the M3 screw of the spacer bolt on the side of the
mounting plate

- Hemove the unit to the right

3. Unit C

- Unsolder the connection
~ Lift out the unit
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IX. MAINTENANCE

A. SWITCHES

The switches used require no regular maintenance; occasio-
nally rotate the switches a few times through all positions.
If the switch mechanism cause excessive friction, the should
be lubricated with graphite grease. The bearings should be
lightly lubricated with thin ligquid oil.

B. CABINET PARTS

C513298

When the cabinet plates have become dirty they can be

cleaned with water and soap (for removing the plates, see
VIIT 4).

Remark

In case of breakdowns it is always possible to apply to the

PHILIPS Service Organisation for assistance.

Whenwever the instrument is sent to a PHILIPS Service Centre,

the following should be observed:

- Tie on a label bearing the full name and address of the
sender

- Specify the fault(s) found

- Carefully pack the instrument in a sealed plastic bag and
then in its original packing or, if this is no longer
available, in a wooden case

- Send the instrument to the address provided by your local
FHILIPS representative

BAMA KOPIE
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X. SURVEY OF ADJUSTING ELEMENTS AND AUXILIARY EQUIPMENT

Ad justment Adjusting Fig. Measuring Equipment  Chapter XI
Element Point
Supply voltage R51 11 Variable transformer
Voltmeter PM 2411,
(10 V range calibra-
ted to 0.5 %)
Hum wvoltage Oscilloscope PM 3230
Amplitude of the R34 10 Oscilloscope FM 3230
variable oscilla-
tor
Amplitude and k6 12 Oscilloscope PM 3230
Phase at CD3
Inductance of L1 L1 12 C-Standard 100 pF+ 0.1 %
L-Standard 100 uHi 0.2 %
Q =150
Basic capacitan- C2 12
ce for L measu-
rements
Complementary C33 10
capacitance
Full scale de- R17...R22 17 C-Standard (+0.1 %)

flection of the
individual ranges

CS513299

3-10-30-100-300~
1000 pF
L-Standard 100 uH+ 0.2 %

Q =150

B'1.

B.5.

B.6.

B.T.

B.9G.

BAMA KOPIE
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XI. CHECKING AND ADJUSTING

The tolerances in the following description only apply to a

completely readjusted instrument and may therefore deviate

from the values mentioned in chapter II. A1l adjusting ele-

ments, their functions and their location are given in chap-
ter X.

A. PREPARATION

1. Mechanical check:

Check that the potentiometers and switches operate proper-
ly; check the correct position of the knob marks

The rotary and switch knobs should not touch the text
plate in any position. Switch SK1 has no stop

The cabinet plates should be properly secured, they should
not vibrate at light shocks

2. Checking and adjusting the mechanical zero of the meter

B. CHECKING AND ADJUSTING

1. Supply section (R51)

—

Connect the instrument via a variasble transformer

Set the variable transformer to 220 V, check the output
voltage with a multi-meter

Measure the output voltage of the supply section at termi-
nals 1 and 2 of UNIT C; nominal value 9 Vd.c. + 0.1 V
When the tolerances are exceeded, replace R%1 by a resis-—
tor of different value

Set the variable transformer to 190 V; the 9 V direct
voltage should not deviate more than 35 mV

Set the variable transformer toc 265 V; the 9 V direct
voltage should not deviate more than 35 mV

For checking the hum voltage connect an oscilloscope to
terminals 1 and 2 of UNIT C: nominal value £ 600 uVp-p

BAMA KOPIE
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2. Amplitude of the variable oscillator (R34)

Connect an oscilloscope to terminal 16 of UNIT A
Set SK1 at 100 pF

Nominal value of the voltage: 1.5 Fp
Just with R34

-p* I1f required, ad-

3. Control ranges C4 and R3

Set the meter to zero with C4 (COARSE ZERC) and R3
(FINE ZERO); if required, change the value C33; target
value 80 pF

The controcl range of C4 should be greater than 80 pF
Set SK1 to 3 pF

Check the controcl range with R3; it must be possible to
ad just the meter to full scale deflection

Set SK1 to 3 uH

Short-circuit CD1 (L-C UNKNOWN) direct

Set the meter to zero with C4 and R3

Remove the short-circuit from input CD1

3. Output amplitude and phase at CD3 (R6)

Set SK1 to 100 pF

Measure the voltage at input CD1 with the cscilloscope,
note the value measured

Measure the voltage at output CD3 (GUARD VOLTAGE) with

the oscilloscope; the voltage value should correspond to
the value noted down. If this is not the case, the voltage
at CD3 should be corrected with R6. Phase and amplitude

should be equal as far as possible.

4. Inductance of L1

Set SK1 to 3 pF

Set the meter to zero with C4 and R3

Set SK1 to 100 pF

Connect C-standard of 100 pF to CD1

Note the deflection of the measuring instrument (value A4)

Remove C-standard

BAMA KOPIE
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Set SK1 to 3 uH

Short-circuit input CD1 direct

Set the meter to zerc with C4 and R3

Remove the short-circuit from input. CD1

Connect L-standard, 100 uH, to CD1

Read the deflection from the meter

Adjust to value & with L1

Set SK1 to 100 pF

Eemove L-standard

Set the meter to zero with the aid of C4 and R3
Connect C-standard, 100 pF, to CD1

Note the deflection of the meter (value B)

Set SK1 to 100 uH

Short-circuit CD1 direct

Set the meter to zerc with C4 and ER3

Connect L-standard, 100 uH, to CD1

Read the deflection of the meter

Adjust the value B with L1

Repeat the adjusting procedure for L1, until it is no

longer necessary

6. Basic capacitance for L-measurements (C2)

Set SK1 to 3 pF

Set the meter to zero with C4 and R3

Set SK1 to 3 uH

Short-circuit input CD1 direct

Set the meter to zero with C2

Repeat this adjustment uantil correction of C2 is no

longer required

7. Complementary capacitance (C33)

Set SK1 tc 3 pF

Set R3 to mid-position

Turn C4 until the stator and rotor plates cover each
other; turn the rotor approx. 10" out on one side
Select such a value for C33 (in parallel with C3) that
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the deflection of the meter is zero

8. Compensation voltage at CD3

Set SK1 to 3 pF

Set R3 to mid-position

Set the meter to zero with C4

Adjust the meter to a deflection of 2 pF with R3

Turn C4 slightly inward, the deflection of the meter
should now increase

Connect one side of a freely suspended 100-pF capacitor
(mica) to CD3; the other connection should be held close
to the central pin of CD1

Press the free connection of the capacitor against the
centre pin of CD1 by means of a plastic pin; the deflec-
tion of the meter should not vary more than + 0.5 pF

If the deflection is more 0.5 pF, readjust Ré with a

plastic screwdriver

e

Set SK1 to the relevant range: start with the C-ranges
For each measurement set the meter to zero; in the case
of C-measurements the input should be open, for L-measu~-
rements it should bhe short-circuited direct

Connect a standard component to input CD1 and change it

each time

Determine the difference between the deflection and f.=.4.

When the tolerance specified is not obtained, =djust as
accurately asg possible by means of the resistors of the
R17...R22., This resistor series consists of two parallel
connected resistors, viz. one basic resistor of the order
of magnitude of 3...6 kf and a shunt resistor for fine
adjustment. The values of the shunt resistors vary from
approx. 3 to 20 k€

BAMA KOPIE



Archief RadioDatabase.nl BAMA KOPIE

35
SK1 Standard Permissible Adjusting
in position component on Value error at registor
input CD1 full scale
deflection
3 pF C 3 pF + 0.1 % 1% R17
10 pF C 10 pF + 0.1 % 1% R18
30 pF C 30 pF + 0.1 % 1% R19
100 pF c 100 pF + 0.1 % 1% R20
300 pF C 300 pF + 0.1 % 1% R21
1000 pF C 1000 pF + 0.1 % 1% R22
100 uH L* 100 yH + 0.2 % 1.5 %
Q= 150

* Lowest possible loss

10. Final check of the control range R3

Set SK1 to 3 pF

Turn B3 fully anti-clockwise

Set the meter to zero with C4

It should be possiblée to cbtain full-scale deflection with
the aid of R3
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XII. LIST OF PARTS

A. MECHANICAL

Fig. Item Qty Ordering code Description

10 1 & 4822 462 50101 Foot

10 2 4 4822 462 40157 Rubber foot

10 3 4 4822 502 10015 Threaded pin M3x8 (in foot)

9 4 2 4822 460 60014 Ornamental serrocund

13 5 2 4822 520 10182 Stop for bracket

13 6 2 4822 462 T0366 Cam

13 7 1 4822 460 60017 Ornamental strip (length 0.42 m)

9 8 2 4822 404 50199 Handle bracket

9 1 4822 347 50026 Measuring instrument

sensitivity: 100 A
accuracy : 1%
Ri : 1300

9 10 1 4822 413 40112 Knob, dia 23 mm spindle 6 mm

9 11 1 4822 413 T0037 Cap for knob dia 23 mm

9 12 2 4822 413 30082 Knob, dia 14.5 mm spindle 6 mm

9 13 2 4822 413 70038 Cap for knohb, dia 14.5 mm

9 14 1 4822 267 10004 BNC connector (CD1)

9 15 1 4822 290 40011 Terminal 4 mm (CD3)

9 16 1 4822 290 40012 Earth termiaal (CD2)

9 17 1 4822 455 90284 Text plate

10 18 1 4822 273 50084 Switch (SK1)

11 19 1 4822 277 20014 $Slide switch (SK2)

10 20 1 4822 265 30058 Mains input plug (CD1)

11 21 1 4822 255 40017 Transistor holder

12 22 10 4822 255 40038 Transistor holder

12 23 1 4822 255 50003 Crystal holder

11 24 4 4822 693 40002 Distance piece

10 25 3 4822 325 60039 Gromuet

- - - 4822 321 10071 Mains flex with plug and socket

- - 1 4822 A17 20017 Fixing screw for cover plate

BAMA KOPIE
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Fig. 9. Location of mechanical parts

C513300
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c¥_|

5 PEM 4017

Fig. 10. Location of mechanical parts
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Fig. 11. Location of mechanical parts
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’m UNIT A
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c2 UNIT E EENESSIS

Fig. 12. Location of mechanical parts

Fig. 13. Location of parts of the tilting assembly
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B. ELECTRICAL ELEKTRISCH ELEKTRISCH

ELECTRICOS

ELECTRIQUE

This parts list does not contain multi-purpose and standard parts. These compaenents are indicated in the circuit diagram by means of identification
marks. The specification can be derived from the survey below. 't diagram by

Diese Ersatzteilliste enthilt keine Universal- und Standard-Teile. Diese sind Im eiligen Prinzipschaltbild mit Kennzeichnungen versehen. Die
Spezifikation kann avs nachstehender Ubersicht abgeleiter werden. feveile

In deze stuldijst zijn geen universele en standaardonderdelen opgenomen. Deze componenten zijn in het principeschema met een merkteken aangegeven.
De specificatie van deze merktekens is hieronder vermeld.

La présente liste ne contient pas des pidces universelles et standard. Celles-ci ont été repérées dans le schéma de principe. Leurs specifications sont

indiquées ci-dessous.

Esta lista de componentes no comprende componentes universales ni standard. Estos componentes estin provistos en ef esquema de principio d
marca. El significado de estas marcas se indica a continuacién, = prificlpio de una

=

-+

-

S

A

-

Carbon resistor EM series
Kohleschichtwiderstand, Reihe E24
Koolweerstand E24 reeks
Résistance au carbone, série E24
Resistencia de carbén, serie E24

0425 W 59

Carbon resistor E11 series
Kohleschichtwiderstand, Reihe E12
Koolweerstand E12 reeks
Bésistance au carbone, séria E12
Resistencia de carbén, serie Ei2

0BWSE 1 MO, 5%
5> 1M, 10%

Kohleschichtwiderstand, Reihe E24
Koolweerstand E24 reeks
Résistance au carbone, série E24
Resistencia de carbdn, serie E24

wYge
> 25
Butk

Carbon resistor E12 series
Kohleschichtwiderstand, Reihe E12
Koolweerstand E12 reeks
Résistance au carbone, série Fi2
Resistencia de carbdn, serie E12

05 W <15M0, 5%
=1,5MQ, 103

B |
|
}

Wire-wound resistor

-+

Resistencia bobinada

Tubular ceramic capacitor
Rohrkondensator

Keramische kondensator, buistype
Condensateur céramique tubulaire
Condensador cerimico whbular

Tubular ceramic capacitor
Rohrkondensator

Keramische kondensator, buistype
Condensateur céramique tubulaire
Condensador cerimico tubular

T00V

Keramikkondensator “Fin-up” (Perltyp)
Keramische kendensator "Pin-up” type
Condensateur céramique, type perle
Condensador cerdmico, versién “colgable”

“Microplate” ceramic capacitor
Miniatur-Scheibenkendensator
“Microplate” keramische kondensator
Condensateur céramique “microplate”
Condensador cerimico “microplaca”

Mica capacitor
Glimmerkondensator
Micakondensator
Condensateur au mica
Condensador de mica

Corsmic cpacite, “pivup” }
ST nE, |
}

A

—“_

-

-

oIt

10w

Carbon resistor E12 series
Kohleschichtwiderstand, Reihe E12
Koolweerstand E12 reeks 1
Résistance av carbone, série E12
Resistencia de carbén, serie E12

WS2IMO, 5%
=122 MO, 10%

Kohieschichtwiderstand, Reihe E12
Koolweerstand E12 reeks
Résistance au carbone, série E12
Resistencia de carbén, serie Ei2

Carbon resistor E12 series
} o

Wire-wound resistor
Drahewiderstand
Draadgewonden weerstand
Résistance bobinée
Rezistencia bobirada

04-18W  05%

}S.S\'vgm Q. 10%

Wire-wound resistor
Drahtwiderstand
Draadgewonden weerstand
Résistance bobinée
Resistencia bebinada

S200 0, 5%

Condensateur au polyester
Condensador polyester

Flat-foil poiyester capacitor
Miniatur-Polyesterkondensator (fiach)

Platte minjatuur polyesterkondensator
Condensateur au polyester, type plat
Condensador polyester, tipo de placas planas

Paper capacitor
Papierkondensator
Papierkondensator
Cendensateur au papier
Condensador de papel

1000 v

Wire-wound trimmer
Drahttrimmer
Draadgewonden trimmer
Trimmer A il

Trimmer bobinado

Tubular ceramic trimmer
Rahrtrimmer

Buisvormige keramische trimmer
Trimmer céramique tubulaire
Trimmer cerimico tubuiar

For multi-purpose and standard parts, please see PHILIPS’ Service Catalogue.

Fir die Universal- und Standard-Teile siehe den PHILIPS Service-Katalog.

Voor universele en standaardonderdelen raadplege men de PHILIPS Service Catalogus.
Pour les pléces universelles et standard veuillez consulter le Catalogue Service PHILIPS,
Para piezas universales y standard consuite el Catiloge de Servicio PHILIPS.

BAMA KOPIE
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Capacitors

Nr. Ordering code Value Tolerance Voltage Description
(%) (V)
cz 4822 125 60029 16 pF Air-trimmer
C4 4822 125 10032 100 pF Variable capacitor
Cg AB22 121 50174 100 n¥ 2 63 Polyester
Cc10 4822 121 50175 30 nF 2 63 Polyester
c11 4822 121 5023%9 10 nF 2 63 Polyester
C12  4B22 121 50234 3 nF 2 125 Polyester
C13 4822 120 60109 1.2 nF 2 500 Mica
C14 4822 120 60097 430 pF 1 500 Mica
C15 4AB22 124 20078 100 uF 15/18 Electrolytic
C16 4822 121 50154 19 nF 2 63 Polyestar
ci7 4822 121 50083 2.7 nF 1 125 Polyestar
c18 4822 121 50083 2.7 aF 1 125 Polyester
C20 4822 120 60'03 1.2 nF 5 500 Mica
c21 4822 121 50186 1 nF 2 129 Polyester
ce2 4822 121 50186 1 nF 2 125 Polyester
C23 4822 124 20082 250 pF 15 Electrolytic
C24 4822 120 60109 1.2 nF 5 500 Mica
cay 4822 121 50189 1.3 nF 2 125 Polyester
czs 4822 121 50104 910 pF 2 125 Polyester
C29 4822 124 20077 10 uF 15/18  Electrolytic
C30 4822 124 20113 500 uF 55/40 Electrolytic
C31 4822 124 20028 100 uF 35/40 Electrolytic

C32 4322 124 20082 250 uF 15 Electrolytic
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Resistors
Nr. Ordering code Valae Teclerance Power Description
(%) (W)

R2 4822 116 30012 4.7 k 10 0.6 NTC

R3 4822 101 50031 10 k Carbon potentiometer
with mains switch

R6 4822 101 10024 22 k Carbon trimming
potentiometer

R34 4822 101 10026 4.7 k 20 0.25 Carbon trimming

potentiometer

——— R S

with components (UNIT A)
with components (UNIT B)

with components (UNIT C)
with components (UNIT E)

Diodes

Nr. Type

GR1 BATOZ

GR2Z  AAY21

GR3  AAY21

GR4  BY122

GRS QAZ203 Zener diode
GR6  AAY21

GR7 AAYZ21

Miscellaneous

Fig. Nr. Qty. Ordering code Description
12 L1 1 4822 158 30112 Coil

12 L2 1 4822 158 30111 Coil

12 Q1 1 4822 242 70119 Crystal

11 T1 1 4822 145 10068 Mains transformer
- VL1 1 4822 252 20001 Thermal fuse
- - 1 4822 216 90113 Print plats
- - 1 4822 216 30114 Print plate
- - 1 4822 216 30115 Print plate
- - 1 4822 216 30714 Print plate
Transistors

Nr. Type Nr. Type

TSs1 ASY26 TS11 AC128K Siemens
TS2 ASY26 TS12 AC126

T53 ASY26

TS4 ASY26

895 BFY6T

TS6 AF178

PST7 AF178

TS8 AF178

Ts9 AR178

TS10

AC128

BAMA KOPIE
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o
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cD3

2UNITE

2UNITC(-9V)

TUNIT C-l | n:r-l rn
. .- . —

SKla.b

SKIl-a

TUNITE

ME 1
MET

20 IS

SKI-b

JUNIT B

LUNITB

Fig.

Cs13301

1 UNI r.B-I _’ [ PEM 3897
2UNIT-B

£ UNIT-E

14. Print=zd circuit Board &
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~ 20 UNITA (-8V)
I-rs UNIT A

I5 UNITA

16 UNIT A

PEM 3896

Fig. 15. Printed circuit board B

CS13302
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3umrA-| I—QUNHA -av)

PEM 3899

Fig. 16. Printed circuit board C

JUNIT.A

R22 I

< 2| (UNITA

R21 < 17UNITA

18 UNITA

R20 < e
R19 <
RI8 <
RI7 <

PEM 3898

Fig. 17. Printed circuit board E
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Sales and service all over the world

Algérie: S.A. Philips Nord-Africaine, Immeuble Maurétania, Carrefour de I'Agha, Alger;
tel. 647 200/1/2
Argentina: Philips Argentina S.A., Casilla Correo 3479, Buenos Aires; tel. T.E. 70, 7741 al 7749

Australia: P2|‘12ilaips Electrical (Pty) Ltd., P.O.B. 2703 G.P.O., 69-79 Clarence Street, Sydney:
tel. 20-

Belgl&jBelgique: M.B.L.E., B0 Rue des Deux Gares, Bruxelles; tel. 230000

Bolivia: Philips Sudamericana, Casilla 1609, La Paz; tel. 5270-5664

Brasil: Messrs. Inbelsa, Rua Amador Bueno 474, Caixa Postal 3159, Sao Paulo; tel. 93-9191
Burundi: Philips SAARL., Avenue de Gréce, B.P. 900, Bujumbura

Canada: Philips Electronic Industries, Electronic Equipment Divsion, 116 Vanderhoof Avenue,
Toronto 17, Ontario: tel. 425-5161

Chile: Philips Chilena S.A., Casilla 2687. Santiago de Chile; tel. 35081

Colombia: Philips Colombiana S.A., Communications Department, Apartado Nacional 2505,
Bogotd; tel. 473-640

Congo: Philips S.AR.L., 620, Avenue Industrielle, B.P. 2546, Lubumbashi; Philips Congo
S.C.R.L. 137, Boulevard du 30 Juin, B.P. 1798, Kinshasa; 52, Avenue des Eucalyptus,
B.P. 2020, Stanleyville

Costa Rica: Philips de Costa Rica Ltd., Apartado Postal 4325, San José; tel. 5670

Curagao: Philips Antillana N.V., Postbus 523, Willemstad; tel. Curagao 36222-35464

Danmark: Philips A.S., Prags Boulevard 80, Kebenhavn; tel. Asta 2222

Deutschland {Bundesrepublik): Philips Industrie Elektronik GmbH, Rontgenstrasse 22, Post-
fach 111, 2 Hamburg 63; tel. 501031 -

Ecuador: Philips Ecuador S.A., Casilla 343, Quito; tel. 30064

Egypt: Resident delegata office, P.O.B. 1687, 43 Kasr El Nil Street, Cairo; tel. 74933

El Salvador: Philips de El Salvador, Apartado Postal 865, San Salvador; tal. 7441

Espafa: Philips Ibérica S.AE., Avenida da America, Madrid; tel. 228 20 00

Ethiopia: Philips Ethiopia (Priv. Ltd., Co), P.O.B. 659, Cunningham Street, Addis Abeba;
tel. 13440

France: Philips Industrie S.A., 105 Rue de Paris, Bobigny 93; tel. 845 28-55, 845 27-09

Ghana: Philips (Ghana) Ltd., P.O.B. M 14, Accra

Great Britain: M.E.L. Equipment Company Ltd., Manor Royal, Crawley (Sussex); tel. 28787

Guatemala: Philips de Guatemala S.A., Apartado Postal 238, Guatemala City; tel. 20607-08-09

Hellas: Philips S.A. Hellénique, B.P. 153, Athénes; tel. 230476

Hong Kong: Philips Hong Kong Ltd.,, P.O.B. 2108, Rooms 1006/1008 Prince’'s Building, Hong
Kong; tel. 33728, 28548

India: Philips India Ltd., PIT/S.E. Dept., Dugal House, 169 Backbay Reclamation, Bombay 1;
tel. 245144

Iran: Philips fran Ltd.,, P.O.B. 1297, Teheran; tel. 48344-68344

Iraq: Philips (Irag) W.LL., IB/2/35 Masbah, Karradah Al-Shargiyah, Baghdad; tel. 98844

Ireland: Philips Electrical (Ireland) Ltd., Newstead, Clonskeagh, Dublin 14; tel. 976611

Island: Mr. Snorri P.B. Arnar, P.O.B. 354, Reykjavik; tel. 13869

Islands Canarias: Philips Ibérica S.AE., Triana 132, Las Palmas; Castilla 39-41 Santa Cruz
de Tenerife

Israél: lsralectra Ltd., 12, Allenby Road, P.O.B. 1608, Haifa; tel. 526231
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Italia: Philips S.p.A., Casella Postale 3992, Milano; tel. 69.94
Liban: Philips Liban S.A., P.O.B. 670, Beyrouth; tel. 232303-232458/59

Malaya: Philips Singapore Ltd, P.O.B. 1358 N.T.S. Building, d'Almeida Street, Singapore;
tel. 94914

Maroc: Société Anonyme Marocaine de Télécommunications, Place Lemaigre Dubreuil, Caaa-
blanca; tel. 439-92

Mexico: Philips S.E.T., Apartado Postal 24420, Mexico 7 DF.; tel. 25-15-40
Nederland: Phillps Bedrijfsapparatuur Naderland N.V., Boschdijk VB, Eindhoven: tel. 3-33-33
Ned. Antillen: Philips Antillana N.V., Postbus 523, Willemstad, Curagao

New Zealand: Electronic Davelopmant and Applications Co. Ltd., 18-20 Lorne Street, P.O.B.
6415, Te Aro, Wellington; tel. 54-039

Nigeria: P’I;ilips (Nigeria) Ltd., Philips House, 6, ljora Causeway, P.O.B. 1921, Lagos; tel.
56051

Nippon: Philips Products Sales Corporation of lapan, Kokusai Building, 7th Floor, Marunouchi,
Chiyoda-Ku, Tokyo; tel. (216) 2441

Norge: Norsk A.S. Philips, Postboks 5040, Oslo; tel. 463890

Usterreich: Philips GmbH, Abt. Industrie, Triestarstrasse 64, 1101 Wien X; tel. 64 55 11

Pakistan: Philips Electrical Co. of Pakistan Ltd., Bunder Road, P.O.B. 7101, Karachi; tel. 70071

Paraguay: Philips del Paraguay S.A., Casilla de Corrao 605, Asuncitn; tel. £045-5536-66€6

Perd: Philips Peruana S.A., Apartado Postal 1841, Lima; tel. 34620-40265

Philippines: Electronic Development & Application Center, Room 715, Don Santiago Bld., 1344
Taft Avenue, Manila

Portugal: Philips Portuguesa S.A.R.L., Rua Joaquim Antonio d'Aquiar 66, Lisboa; tel. 683121/9
Rhodesia: Philips Rhodesian (Private) Lid., P.O.B. 994, Gordon Avenue, Salisbury; tel. 20081
Rwanda: Philips Rwanda S.A.R.L., B.P. 449, Kigali

Schweiz-Suisse-Svizzera: Philips A.G., Binzstrasse 18, Zirich; tal. 051 44 22 11

Singapore: Philips Singapore Ltd., P.O.B. 1358, N.T.S. Building, d'Almeida Street, Singapore 1

South Africa: South African Philips (Pty) Ltd., P.O.B. 7703, 2, Herb Street, New Doornfontein,
Johannesburg; tel. 24-0531

Suomi: Oy Philips Ab, Frederikinkatu 48, Helsinki; tel. 10915

Sudan: Gellatly Hankey & Co. (Engineering) Ltd., P.O.B. 150, Khartoum; tel. 71183

Sverige: Svenska A.B. Philips, Fack, Lidingévagen 50, Stockholm 27; tel. 08/635000

Syrie: Philips Moyen Oriant S.A., P.O.B. 2442, Damas; tel. 18605-21650

Taiwan: Yung Kang Trading Co. Ltd., 6 Nan King East Road, 1 Saction, P.O.B. 1467, Taipei;
tel. 43540

Thailand: Philips Thailand Ltd., 283 Silom Road, Bangkok; tel. 36985-8

Tunlsle: Société Tunisienne d'Industrie Electronique et de Télévision, 32 bis Rue Ben
Ghedhahem, Tunis

Tiirkiye: Tiurk Philips Ticaret A.S., Posta Kutusu 504, Istanbul; tel. 447486
Uruguay: Philips de Uruguay, Avda Uruguay 1287, Montevideo; tel. 956 41-2-3-4

U.S.A.: Philips Electronic Instruments, 750 South Fulton Ave., Mount Verncn, N.Y. 10550-
(914) 664-4500

Venezuela: C.A. Philips Venezolana, Apartado Postal 1167, Caracas; tel. 72 01 51

Zambia: Philips Electrical Ltd., Freetown Road, P.O.B. 553, Kitwe; Philips Electrical Ltd.,
P.O.B. 1878, Lusaka
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