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Important 

In correspondence concerning this instrument please quote the type number and the serial number as given 

on the type plate at the rear of the instrument. 
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1. GENERAL 

1.1. Introduction 

AM-FM-Generator PM 5324 produces unmodulated and modulated HF-S ignals. It is very useful in radio-serv icing 
and in technical education. 

The frequency range is from 0.1 MHz to 110 MHz in 9 sub-ranges. 
F ine adjustment of the frequency is effected on a large, illuminated, easy-to-read l inear scale. The range wh ich 
is in use and the scale to be read is ind icated by means of L EOs. The output voltage is electron ically stab il ised 
and is continuous ly adjustab le. 

The AM- F M-Generator may also be used in the frequency range from 150 MHz to 220 M�z, e.g. in band III 
as a test generator for te levision sets, or as a generator in the frequency range for taxi-transmiss ion. 

With an interna l X-tal osci l lator the frequency of the generator can be checked and, if necessary, adjusted. 
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1.2. Technical data 

General 

- Alternative voltages are stated as r.m.s. values. 
- Only  values with tolerances and or numerical values are guaranteed. 
- Dev iations (in % or ppm) apply to the adjusted va lue. 
- Temperature coeff ic ients apply within temperature range. 
- Al l specif icat ions a re met after a warming-up t ime of 30 minutes. 

1.2_1. HF-GENERATOR 

Frequency range 

Scale 

Accuracy 

Long-term stab i l ity 

Temperatu re coeff icient 

Output HF OUT 

Frequency-response 

Attenuator 

1.2.2. MODULATION 

Modes 

0.1 MHz up to 110 MHz 
9 ranges: 

0.1 ... 0.3 MHz 
0.3 ... 1 MHz 
1 3 MHz 
3 10 MHz 

10 30 MHz 
30 80 MHz 
75 ... 110 MHz 

0.4 ... 0.5 MHz 
10.3 ... 11.1 MHz 

6 l inear, i l l um inated scales 

< 1.5 % in the ranges 0.1 ... 80 MHz 
< 1 % in range 75 ... 110 MHz 
< 0.5 % in range 0.4 ... 0.5 MHz 
<0.2%in range 10.3 ... 11.1 MHz 
< 0.1 % on calibrated points 

< 0.1 % at: 
- nominal operating conditions 
- ma ins voltage variat ions +10 %, -15 % 
- measured over 7 hours 

.;;; 5.2.1O-4/oC 

Connect ion : BNC connector 
Output voltage: 50 mV into 75 st, at unmodu lated s ignal 

0.l MHz ... ll0 MHz ';;;3 dB 
0.4 MHz ... 0.5 MHZ } .;;; 0.2 dB 

10.3 MHz ... 11 MHz 

� 60 dB, continuous 
for frequencies < 15 MHz: � 60 dB 

unmodu lated : a l l  ranges 
AM : a l l  ranges 

7 

F M  : range 75 ... 110 M H z  and 10.3 ... 11.1 MHz 

AM, internal 

Wobble  : ranges 75 ... 110 MHz, 0.4 ... 0.5 MHz and 
10.3 ... 11.1 MHz 

Modu lat ion frequency: 1 kHz (sine wave) 
Modu lat ion depth : 30 % 
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AM, external 

F M, interna l  

FM, external 

Wobble 

1 kHz Output 

Sweep output 

1.2.3. CALIBRATION 

Frequency 

Error 

Frequency d istance of the ca l i bration points 

Zero beat ind ication 

1. 2.4. SUPPLY 

Nomina l  mains voltage 

Ma ins voltage deviation 

Frequency 

Consumpt ion 

Input 
Modu l at ion depth 
Modulation coeffic ient 
3 dB· Band width 
Input impedance 

: v ia  BNC connector L F  IN 
: >70% 
: 0.2 V/l0 % AM 

: 20  Hz ... 20  kHz 
: 10 kQ 

Modulation frequency: 1 kHz (sine wave) 
Sweep (6f) : 25 kHz, at 10. 7 MHz and 97 MHz 

Input 
Sweep (60 

(dependent on frequency) 

: via BNC connector LF IN 
: 75 kHz. at 10.7 MHz and 97 MHz 

Modu lat ion coeff icient: 0.2 VI7.5 kHz at 10.7 MHz and 

3 dB·Band width 
I nput impedance 

97 MHz (dependent on frequency) 
: 20 Hz ... 60 kHz 
: 10 kQ 

Wobbulating sweep (26f): 

range 0.4 MHz ... 0.5 MHz, 0 ... 40 kHz at 460 kHz 
range 75 MHz ... 1 10 MHz, 0 ... 600 kHz at 97 MHz 
range 10.3 MHz ... 1 1.3 MHz. 0 ... 600 kHz at 10.7 MHz 

Wobble frequency: 25 Hz (sawtooth) 

BNC connector; combined with sweep output 
Voltage : 2 V 
Frequency : 1 kHz (sine wave) 
Impedance : 1 kQ 

BNC connector; combined w ith 1 kHz output 
Voltage : 10 Vp.p 
Frequency : 25 Hz (saw tooth) 
Impedance: 1 kQ 

10 MHZ } 
1 MHz 
0. 1 MHz 

spectrum with at least 10 harmonics 
for every frequency 

< 0.02 % 

Range D istance 

. 1  ... .3 MHz 0. 1 MHz 

.3 ... 1 MHz 0. 1 MHz 
1 3 MHz MHz 
3 10 MHz 1 MHz 

10 30 MHz 10 MHz 
30 80 MHz 10 MHz 
75 ... 110 MHz 10 MHz 

.4 . . .  .5 MHz 0. 1 MHz 
10.3 ... 1 1. 1  MHz 0. 1 MHz 

By moving co i l  instrument, i l luminated when button CAL. 
is pressed 

220 V 
A lso possible 1 1  0 V, 128 V, 202 V and 238 V 

+ 10 %, - 15 % 

48 ... 60 Hz 

11 W, 13 VA 
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1.2.5. TEMPERATURE RANGE 

Reference temperature 

Temperature tolerance range 

Storage tempe rature 

1.2.6. MECHANICAL DATA 

Dimensions 

Weight 

1.3. Accessories 

1.3. 1. INCLUDED AS STANDARD 

- Mains cab le 
- Directions for use 

1.3.2. OPTIONAL 

- Coax cab le BNC--2 x 4 mm P M  9072 
- Coax cable BNC--BNC, 75 S1 P M  9075 
- I mpedance transformer PM 9537 

+250C 

+5 0c ... +40 °c 

-40 °c ... +70 °c 

Height 
Width 
Depth 

5 kg 

: 192 mm 
: 287 mm 
: 290 mm 

9 
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1.4. Description of the block diagram 

The frequency of the generator is determined by an HF-osci l l ator the ampl i tude of wh ich is e l ectronica l ly 
stab i l ised. Frequency ranges are selected with push-button MHz. With in the sel ected range the frequency can 
be adjusted continuously by control FREQUENCY. 

A frequency-modu lator provides vol tage-control l ed frequency modu lat ion of the HF-osci llator - e.g. for 
wobbulating purposes - in the ranges 75 MHz . _ .  1 10 MHz, 0.4 MHz ... 0. 5 MHz and 10.3 MHz ... 11.1 MHz 
(/\/V'v). 
In the amplitude-modu lator the ampl i tude of the HF-s ignal can be modu lated in a l l  frequency ranges and the 
HF-signal blanked dur ing f ly-back at mode WOB (/V). 
The HF-output stage ampl ifies the power of the HF-s ignal, the amplitude of wh ich is adjustab le  continuously 
with attenuator HF AMPLITUDE. 

T he output � ignal is ava i lable at connector H F OUT; the output impedance amounts to 7 5  D_ 

If button CAL. is pressed an X-ta l  controlled cal ibrat ion oscil lator produces harmonics to check the 
ca l i brat ion of the sca l e. The markers are at a distance of 10 MHz, 1 MHz or 0. 1 MHz, depending on the 
sel ected frequency range. 

In the m ixer the s igna ls of the HF-output stage and of the calibration osc i l lator are m ixed. The low-frequency 
s igna l  which is obta ined at approx imately equa l  frequencies of both s ignals is ampl if ied, l im ited, rect if ied and 
indicated by a moving co i l  meter. If the HF-frequency contro l  is set at a cal ibration frequency, the ind icator, 
at exactly equal frequenc ies, indicates a sharp, l im ited m inimum between two fu l l  sca l es. (Fig. 1). 
A 1 kHz-s ine wave s ignal, produced by a 1 kHz osc i l lator, is used for ampl i tude- or frequency modu lat ion 
and sel ected by push-buttons AM or FM. The 1 kHz s igna: is a lso ava i l ab le  at connector 1 kHz/SWEEP OUT 
if button WOB has not been depressed. If button AM EXT. or FM EXT. has been depressed the H F-signal can 
be modulated by an external signa l  supp l ied to connector LF IN. 
If button WOB has been depressed, a saw-tooth s igna l ,  produced by a saw-tooth generator, is supplied to the 
frequency modulator. The sweep of the frequency can be adjusted by potent iometer SWEEP W IDTH. At the 
same t ime the saw-tooth s igna l  with constant ampl i tude is avai lab le  at connector 1 kHz/SWEEP OUT. 
A square-wave pu lse derived from the saw-tooth s ignal b lanks the output stage dur ing f ly-back. 

The supply section delivers two stabi l ised direct vol tages (-12 V and -18 V) and an a l ternating vol tage for 
i llumination of the sca l e. 
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Fig. 1. Zero beat indication 
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Fig. 2. Block diagram MA8205 
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2. DIRECTIONS FOR USE 

2 .1. Installation 

2.1.1. POSITION 

The instrument may be used in any position except on its rear end. Make sure that the i nstrument is not 
exposed to excessive heat. 

2. 1.2. CONNECTION TO THE MAINS 

The instrument must have a.c. supply on ly. On delivery, it is set for a mains voltage of 220 V. Setting for a 
d ifferent mains voltage is done as follows: 
- Remove the left screw of the hand le  bar and take off the l eft s ide-pl ate. 
- Change the primary connect ions of the mains transformer accord ing to Fig. 3, a d iagram of which is in the 

inside of s ide-plate. 
- Change the mains voltage ind ication-plate at the rear. 
- Refit the hand l e  bar. 
- Connect up the i nstrument. 

2.1.3. EARTHING 

The instrument must be earthed i n  accordance with the local safety regu lat ions. The ma ins cab le  suppl ic3d is 
prov ided w ith an earth core which is connected to the earth contacts of the mains plug. If the instrument is 
connected to a mains socket witf-J earth contacts, the cabinet is automatically earthed. 

The c ircuit earth of the i nstrument and the chassis-connection of the BI'JC-connectors are at chassis potentia l.  

Earthing the instrument v ia  the chassis-connection of the BNC-connectors is not permitted. 

+ 5 '.!-:4�_1-=2:.....J ' 1 V 
4---128 V �� 

�2'lV I.---no-v�� Fig. 3. Changing the primary connections of the mains transformer 
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2.2. Operation 

2.2.1. SWITCHING ON 

- Connect the instrument to a mains socket with earthing contacts. 
- Switch on by means of switch POW E  R; the sca le i l lumination lights up and a wh ite field in the button·cap 

shows that the ma ins switch is on. 

2.2.2. ADJUSTING THE FREQUENCY 

- Select t he required frequency range with one of the range buttons MHz; the correspond ing range·sca le is 
indicated by a LED at the left side of the scale window. 

- Adjust to nominal frequency with potentiometer FR EQUENCY. 

2.2.3. ADJUSTI NG THE MODE 

The mode is selected by depressing one of the 6 buttons in the left row of buttons. 
If no button has been pressed the generator suppl ies an unmodu lated HF·s ignal with the adjusted frequency 
and amplitude. 
Buttons CA L., AM/EXT., AM/ 1 kHz, F M/ EXT. and F M/ 1  kHz unlock each other automatically, thus on ly 
one button can be depressed at a time. 
Button WOB. may be unlocked by pressing the button a second time, independent ly  of the other buttons. 
The mode· buttons may be combined with the frequency·range buttons according the table given below. 

Range button Mode button 
(selectable) 

(MHz) CA L AM F M  WOB 

. 1  _ .3 X X 

.3_ 1 X X 
1 3 X X 
3 _ 10 X X 

10 _ 30 X X 
30 _ 80 X X 
7 5  _ 1 10 X X X X 

.4_ . 5  X X X 
10.3_ 1 1.1 X X X X 

2.2. 4. APPLICATION 

2.2.4.1. Unmodulated H F·signal generator 

- Depress the requ ired range button MHz. 

extra 

WOB+AM 

X 
X 
X 

- The selected range sca le is indicated by a LED. 
- Set the pointer at the required frequency by means of potent iometer FR EQU ENCY. 

Not marked frequency values shou ld be interpolated between two marks. 
- If necessary, ca librate the frequency at the nearest calibration·mark accord ing to sub·para 2.2.4. 5. 
- Unlock the mode·buttons ( left row of buttons). 
- Apply the HF's ignal, ava i l able at BNC connector HF OUT ,  across a cable to the object to be measured (see 

accessor ies, chapter 1.3.). 
- Adjust the required output voltage with potentiometer HF AMP LITUDE. 

13 
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Fig. 4. Front view 

Fig. 5. Rear view 
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2.2.4.2. Amplitude·modulated (AM) H F·signal generator 

Internal 

- Pre liminary adjustment according to chap. 2.2.4. 1 . .  
- Press button AM/ 1 kHz. The HF-signa l  is modu lated in amp litude by 30 % at an internal frequency of 1 kHz. 
- For indications on checking and adjusting, see the ind ividua l  check ing and adjusting procedures for the 

object to be measured or chapter 2.3 . .  

External 

- Preliminary adjustment according to chap. 2.2.4.1 . . 
- Press button AM/EXT. 
- Supply the modulation voltage to connector LF IN; maximum 16 V peak-peak, maximum d.c. level ±12 V. 
- Externa l  modulation frequency 20 Hz ... 20 kHz. 
- Adjust the modulation depth by the ampl itude of the modulation voltage; voltage necessary 0.2 V / 10 % 

ampl itude·modu lation. 
For indications on checking and adjusting, see the individual checking and adjust ing procedures for the 
object to be measured or chapter 2.3. 

2. 2.4.3. Frequency·modulated (FM) H F-signal generator 

Internal 

- Press buttons 75 - 1 10 or 10.3 - 11.1 MHz. 
The selected range sca le  is indicated by a LED. 

- Set the pointer at the required frequency by potentiometer FREQUENCY. 
Not marked frequency va lues should be interpolated between two marks. 

- If necessary, calibrate the frequency at the nearest ca l i bration-mark according to sub·para 2.2.4.5 . . 
- Press button FM/1 k Hz; the HF·signa l is modulated in frequency by 1 kHz and a frequency sweep of about 

25 kHz. 
- Apply the signal, available at BNC connector H F OUT, across a cabl e  to the object to be measured. 

(see accessories, chapter 1.3.). 
- Adjust the required output voltage by means of potentiometer HF AMPLITUDE. 

For indications on checking and adjusting, see the individual checking and adjusting procedures for the 
object to be measured or chapter 2_3. 

Note 

When using harmonics the frequency sweep is multiplied by the order-number of the harmonics. 

External 

- Pre liminary adjustment according to chap. 2.2.4.3 . .  
- Press button F M/EXT. 
- Supply the modulation vo ltage to BNC connector LF IN; maximum input voltage 70 V peak-peak. 
- Adjust the external modulation frequency; 20 Hz ... 60 kHz. 
- Adjust the modulation sweep with the externa l  voltage; necessary voltage 0.2 V17.5 kHz sweep (maximum 

sweep 75 k Hz). 
- If necessary, supply a multiplex-signal to BNC connector LF IN. 

For indications on checking and adjusting, see the individual check ing and adjusting procedures for the 
object to be measured or chapter 2.3. 

2.2.4. 4. Wobble generator 

- Press range-button 75 ... 110 or 10.3 ... 11.1 MHz. 
The selected range-scale is indicated by a LED. 

- Set the pointer to the required frequency by potent iometer FREQUENCY. 
Not marked frequency va lues should be interpolated. 

- Press button WOB. 

- Connect BNC-connector 1 kHz/SWEEP OUT to the X-input of an oscil loscope. 
- Adjust the X-amplitude of the osc i l loscope. 

- Apply the wobbu lated signa l  across a cable to the object to be tested. 
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- Set the band-pass curve at the middle of the picture with potentiometer FREQUENCY. 
- Adjust the height of the band-pass curve with potentiometer HF AMPL ITUDE. 
- Adjust the width of the band-pass curve with potentiometer SWEEP W IDTH. 
- Check the band-pass curve; if necessary, correct it. The effect of an adjustment can be determined 

immediately on the band-pass curve. 

Note 

When using harmonics the frequency sweep is multiplied by the order number of the harmonics. 

Determining ,he band width 

Sy defined shifting in the horizontal direction the band width (at 70 % of the h eight of the picture) can be 
determined as follows: 
- Position the point of intersection, e.g. of the right edge of the band-pass curve and a fictitions horizontal 

line at 70 % of the height of the curve on a prominent point on the graticule by means of potentiometer 
FREQUENCY. 

- Read the frequency at the scale and note the value. 
- S hift the band-pass curve horizontally with potentiometer FREQUENCY so that the second edge is 

positioned at the same fictitions point of intersection (at 70 % of the height of the picture) as in the first 
adjustment. 

- Read the frequency; the difference between the two frequencies is the band width. 

Note 

Use a d.c. indicator (oscilloscope or meter) so that the base line is horizontal and undistorted at a large 
wobbulati ng-sweep. 

2. 2.4.5. Calibration 

The calibration points are indicated on the scale by the symbol Y or}. . A moving coil meter, which is 
illuminated at calibration mode, serves as indicator. 

Checking 

If a very accurate HF-signal, e.g. of 21.5 MHz is needed, this can be checked as follows: 
- Switch on the instrument and wait at least 30 minutes for it to warm up. 
- Depress range-button 10 - 30 M Hz; the diode alongside the top scale will light up. 
- Depress button CA L.; the indicator will light up. If necessary, unlock button was .. 
- Set the scale pointer to that calibration mar k  ( Y at mark .2) wh ich is nearest to the nominal value of 21.5 MHz. 
- Set the scale pointer exactly on the minimum which lies between two full-scale deflections of the indicator. 
- Check, that the line of the scale pointer corresponds to the calibration mark. 

Calibration 

If the line of the scale pointer is not exactly over the calibration mark  calibrate as follows: 
- Set the scale pointer exactly on the calibration mark. 
- Hold the largest knob of control FREQUENCY with one hand. 
- Adjust the smaller knob - against the resistance of the slipping clutch - to obtain the required minimum 

(zero beat) between two maxima. 
- Release the large button. 
- Adjust for exact zero beat. 
- Check that the line of the scale pointer corresponds to the calibration mark. Repeat the calibration procedure, 

if necessary. 

2.2.4.6. 1 kHz-Generator 

- Release all push-buttons, especially button was. 
- The 1 k Hz-signal, with an amplitude of 2 Vr.m.s .• is availi)ble at SNC-connector 1 k Hz/SWEEP OUT. 
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2.3. Application examples 

2.3.1. INTRODUCTION 

Usual ly  the band·pass curve of a certain test object is measured statical ly  i.e. point by point. 

1 ... 
_

P

_

M

_

5

_

32

_

4 

__ 

:--h-. f
_
. ---:�;;..tl T,,' objec' t-----1'""1 lodi'",", 

Fig. 6. Block diagram of the s tatic measuring method 

The static method gives very reliable results but is much too time-absorbing. As most ly  only the shape must 
be determined and not the absolute va lues of the band-pass curve, the so-cal l ed dynamic method (wobbling) 
is preferred. 

y 

f.m. 
PM 5324 Test object Oscilloscope 

� 

I.f. 

Fig. 7. Block diagram of the dynamic measuring method 

2.3.2. PREPARATIONS 

2.3. 2.1. Connection to the mains 

- Connect h.f.-generator P M  5324 according to para. 2.1.2. of the directions for use. 
- The test object shou ld be connected to the mains via a separating transformer. 

On ly  one instrument may be connected to this transformer at the same time. 
When measuring at a l l  ma,ins receivers or TV sets a separating transformer must be used. 

- Connect the chassis of the test object to a proper earth. 
- Avoid double earthing of the measuring set up. 

2.3.2.2. Connection of the signal 

The test object may be connected to the h.f.-generator via the cab le  mentioned below. These cab les are 
optiona l l y  avai lab le. 
- Measuring cable BNC � 4 mm plugs, PM 9 536. 
- Measuring cab le  BNC � BNC, PM 907 5. 
- In the f.m. band, impedance transformer PM 9 537  must be used to adapt the output impedance of the 

generator to the input impedance of the test object. 
In the a.m. band the dummy aerial of Fig. 8 may be used to imitate the impedance of an' aerial.  

1-----------, 
I � -------0 -J1220PF '\. 

_______ i330Jlr- / • 
I / L ____________ / 

MA 8206 

Fig. 8. Dummy aerial 
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2.3.2.3. Warming-up time 

To ensure a good frequency accuracy and stability it is recommended to switch on the generator ha lf an hour 
before adjustm�nt is started. 

2.3.2.4. Switching-off the AG C voltage 

To prevent incorrect measur ing results it is necessary to switch off the AGC*·voltage of the receiver; it shou ld  
be  replaced by a fixed adjusted voltage. A power supply (e.g. P E  4818) or a battery, to which a potentiometer 
of about 1 kD. is connected in parallel, may be used as a voltage source. 

I 

The connection point and the level of the voltage refer to the service documentat ion of the T V  set. If the set 
has a de layed AGC, it is a lso possible to measure correctly, only if the input signal supplied is so small that the 
AGC does not operate yet. 

2.3.2.5. Documentation of instruments 

The data given shou ld  be completed with the corresponding checking and adjust ing procedure of the relevant 
receiver. 

2.3.3. STATIC MEASURING METHOD 

When the measurements are performed following the static method, the test object is checked point by point. 
The connecting l ine of these points results in the band-pass curve. 
Depending on the output circuit the indicator (output voltage meter) must be connected according to Fig. 9 
or 10. 

+ 

Measuring range of indicator: 3 V� 
(if necessary, select a lower or higher range). 

Fig. 9. Connection of the indicator to an output with a lo w output impedance 

Control settings of the receiver 

Volume 
Bass 
Treble 
Bandwidth 

: average value 
: maximum 
: maximum 
: minimum 

Measur ing range of indicator about 1 00 V� 
(if necessary, select a lower or higher range). 

If severa l  outputs are available, the indicator ---J 
should be connected to the bass channel. 

Fig. 10. Connection of the indicator to an output with a high output impedance 

AGe = Automatic gain control 

Indicator (e 9 PM 24031 
3V� 

RESISTOR TO REPLACE THE LOUDSPEAKER 

MA8i'17 

Indicator 
(e.g PM 24031 

MA8208 
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2.3.3. 1 .  Checking and adjusting the band·pass curve of a.m. receivers 

+ 
-,� 

RF OUT 

MA8211 

Fig. 1 1. Static adjustment of an AM receiver 

2.3.3. 1 . 1 .  I.F. band-pass filters 

- Connect the h.f. output of the P M  5324 to the connection point indicated in the trimming table of the 
receiver via a 30 nF capacitor. 

- Adjust the frequency of generator P M  5324 to the intermediate frequency of the receiver. 
- The output voltage should be as large as possible. 
- Tune the receiver to the short wave end. 
- Set the receiver to medium wave. 
- If the receiver has a ferrocepter, short-circu it the medium·wave ferrocepter coil. 
- Screw out the cores or trimmers of the i.f. band filters (note the trimming table of the documentation). 
- Adjust the adjusting e lements of the i.f. band·pass filters so that the connected indicator shows maximum 

deflection, in the sequence indicated in the trimming table. 

2.3. 3. 1 .2. I. F. rejector and absorption circuits 

- Connect the h.f. output of the generator to the aerial input of the receiver via the dummy aerial of Fig. 8. 
- Adjust the output voltage of the generator to maximum. 
- Switch the receiver to medium wave. 
- If the receiver has a ferrocepter, short-circuit the medium wave ferrocepter coi l .  
- Screw out the cores of the i.f. rejector· and absorption circuit. 
- Adjust the cores so that the indication shows minimum deflection. 

2.3. 3. 1 .3. RF and oscillator circuits 

- Connect the h.f. output of the generator to the aerial input of the receiver via the dummy aerial of Fig. 8. 
- Set the receiver to the wave range to be adjusted. 
- Tune the receiver and the generator to the frequency to be adjusted. 
- Adjust the cores and/or trimmers of r.f. and oscillator circuits to maximum deflection of the indicator. 
- If necessary, repeat the adjusting procedure for every wave range at the long- and short wave e nd. 
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2.3.3.2. Checking and adjusting the band-pass curve of f.m. receivers 

R6 10k 

(R'=R�) 

Indtcator 
(e.g. PM 24031 

3 V '" 

MA8209 

Fig. 12. Checking and adjusting the band-pass cur ve of the ratio detector of an f.m. recei ver 

Y,-------( Rl R 2 

� 
T 

Indicator 
(e.g. PM 2403) 

3V", 

MA9210 

Fig. 13. Checking and adjusting the band-pass cur ve of the IF band filter of an f.m. recei ver 

2.3.3.2. 1 .  I F band-pass filters 

- Set the volume control to minimum 
- Set the tuning at the long wave end 
- Set the receiver to f.m. 
- Screw out the cores of the i.f. band-pass filters as far as possib l e; if necessary note the trimming table 
- Connect h.f. generator PM 5324 to the connection point indicated in  the service docum entation of the 

receiver via the dummy aerial 
- Adjust h.f. generator PM 5324 to the i.f. frequency 
- Connect the indicator according to Fig. 14 
- Adjust the core of the primary circuit (Fig. 14) of the ratio detector to m aximum defl ection of the indicator 
- Terminate the primary circuit of the  ratio detector with a resistor of approx. 10 kD (R6, Fig. 12). Adjust the 

core of the secondary circuit to min imum deflection of the indicator, which is connected according to Fig. 12. 
Repeat the adjustment. 

- Adjust the cores of the other i.f. band-pass fi lters in the sequence indicated in the service documentation of  
the receiver. 
The circuits of a band-pass filter which are not adjusted should be terminated with a resistor of approx. 10 kD 
during the adjustment of a circuit of  the band·pass filter (Fig. 14). 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


21 

v . 
INDICATOR 

(eg PM 2.03) 

, , ' 

, , ' . , ' 

� :
0 -

+ II I + 

RF OUT 

MA 8296 

Fig. 14. Al ternately damping and adjusting the primary and secondary circuits 

2. 3.3.2.2. R F and oscillator circuits 

- Connect the indicator according to F ig, 14 
- Connect the h.f. generator to the f.m. aeria l  input via impedance transformer PM 9537 
- Set the volume contro l  of  the receiver to minimum 
- Set the receiver to f.m. ( V H F) 
- Adjust the pointer to the mark on the dial given in the tuning table of the receiver-documentation 
- Set the receiver and the h.f. generator to the frequency ind icated in the tuning table of the receiver 
- Adjust the cores ot the h.f. and oscillator circuits to maximum deflection of the indicator in the sequence 

mentioned in the tuning table. 

2.3.3.3. Checking and adjusting at TV sets 

2. 3.3.3.1. General 

The i.f. amplifier of a TV'set must meet severa l  requirements: 
- the band-pass curve should have a correcting effect on the frequency response curve of the transmitter signal, 

in which the low frequencies have the advantage with respect to the high frequencies. 
This implies, among others', that the carrier of the picture signal has to be attenuated by a factor 2 ( Fig. 15). 

- The sound carrier must be attenuated too : in inter-carrier receivers 12 to 20 times (f2), in separated carrier 
receivers 200 times (f3). 

- finally, complete suppression must take p lace of the sound carrier in the adjacent higher channel (f4) and of 
the image carrier in the adjacent lower channel (f5). 

f1 

" -��------------------------------�� 
f5 f3 ft. 

MA8212 

Fig. 15. Idealized band-pass curve of the i. f. amplifier of a TV set 

Af 
Af1 =-

2 
Af 

Af2 = -----
12+20 
Af 

Af3= --
200 

Af Af4 = Af5 = --
800 
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2.3.3.3.2. Preparations 

- Connect the TV set to the mains via a separating transformer 
- Connect the chassis of the TV set to a proper earth 
- Settings of h.f. generator PM 5324 

• Depress range button 30 . 80 M Hz 
• Depress button AM 1 kHz 
• Connect the h.f .  generator to the measur ing point i nd icated in  the serv ice documentation. 

The screen ing of the cable to the chassis should be as short as possib le  
• Set control HF AMPLITU D E  to maximum 

- Connect the ind icator accord ing to the data g iven in  the documentation of the TV set 
- Setti ngs of the TV set 

• Set the channel selector to a free channel or to a position between two channels.  
By th is  the inf luence of the h.f .  band·pass f i l ters i n  the channel selector on the termi nation resistor (75 S1) 
of the h.f. generator is prevented. 

• Set the contrast control to maximum contrast 
• Adjust the AGC voltage to a f ixed value.  I n most of the cases the connection point and the voltage l evel of 

the pseudo · AGe voltage are stated i n  the service documentation of the TV set 

2.3.3.3.3. Checking and adjusting 

For checki ng tune the i . f .  range with control F R EQUE NCY (e.g .  approx. 31 - 42 M H z ). 
R ead the measured value in intervals and check that the values correspond with the recommended band-pass 
curve. Bear in  mind that the TV set i s  not overdr iven; if necessary, reduce the output voltage of the generator 
by means of  control HF AMPLITU D E .  
However, the adjusted output voltage should b e  constant dur ing the measurement. 

If an incorrect adjustment i s  expected, only adjust those elements correspond ing to the test c i rcu it. For th is  
consu lt the service documentation of the TV set and the relevant damping measures, if necessary. 
For more important adjusting faults, it is recommended to carry out a complete adjustment in the sequence 
given in the documentation and to check the complete band-pass curve aga in .  

The sound channel of  a TV set should be  checked and adjusted accord ing to  2.3.3.2. 

2.3.4. DYNAMIC MEASURING METHOD 

2.3.4. 1 .  Principle ( F ig. 7) 

For this method, a constpnt frequency-modulated r .f .  voltage is necessary. Th is  voltage is fed to the test object 
which is, in  most of the cases, the i . f .  ampl ifier of an a .m.  or f .m.  receiver. 
The frequency-modulated signal and the frequency sweep must cover the entire i.f. range. The demodu lator of 
the receiver wi l l  then produce a vol tage which is proportional  to the ga in  of the separate frequencies. The form 
of the ampl itude variation corresponds to the band-pass curve of the test object. This voltage is suppl ied to the 
input of an osc i l l oscope (Y-input). 
A Voltage, wh ich corresponds to the frequency modu lation, i s  fed to the X - i nput. This sawtooth voltage can be 
derived from the generator at output SWEEP OUT. 
The resu lt ing curve on the screen of the osc i l loscope represents the band-pass curve of the test object. 

Note 

Dynamic adjustments of i .f.- and h .f. c ircuits of TV sets are impossible as wobbu lating at th is frequencies is 
i mpossible with th is  generator. 
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2.3.4.2. Checking and adjusting the band·pass curve of an f.m. receiver 

2.3.4.2. 1 .  Connection of the measuring instruments ( F ig. 16) 
- Connect the indicator to resistor R3 of the demodulator via a O.l·Mn resistor 
- Connect the Y·input of the osc i l loscope to resistor R3 via a O.l-Mn resistor 
- Connect the X-input of the osci l loscope with connector 1 kHz/SWEEP OUT of the PM 5324 
- Set the h.f .  generator to 10.7 MHz 
- Depress button WOB. 
- Set the controls of the osc i l loscope 'for horizontal and vertical sh ift and horizontal ampl ification in  such a 

way that the l i ne on the screen is symmetrical with respect to the vert ical central axis of the graticu le .  
(AB = B e, F ig .  1 7). Poi nt B in  the  screen wi l l  now represent a frequency of  1 0.7  M H z .  

During adjustment, this setting may not be changed. 

+ 

J 
I 'KS 

// II I II If 

� 
1 1 

A F 

]:3 1" 

PM 5324 

1 kHz/SWEEP OUT RF OUT 

Fig. 16. Dynamic adjustment of an f.m. receiver 

Fig. 17. Frequency scale 

Indicator 
(e.g. PM 2'031 

D 
y 

PM 3110 

x 

MA,8211 

���----- 200kHZ ------��� 
c: 

Fig. 18. IF band·pass curve 
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2.3.4.2.2. IF band· pass filter 

- Connect the h . f.·generator to the connection point g iven in the documentation of the receiver. The earth 
connection of the h .f.·cable must be connected as short as possib le  to the point to wh ich the signa l is supp l ied . 

- Set the volume contro l of the receiver to m inimum.  
- Set the  tun ing to the  long wave end. 
- Set the receiver to f.m. 
- Screw out the cores of the i .f. band·pass fi lters as far as possible; note the adjust ing procedure, i f  necessary. 
- Unsolder the e lectrolytic capacitor in the ratio detector (C5, F ig .  1 6). 
- Adjust the core of the pr imary c i rcuit  of the ratio·detector to maximum and symmetry of the band-pass curve, 

so that the top of the curve at 1 0.7  M H z  i s  on l i ne EF ( F ig.  1 8). 
- Solder the e lectrolytic capacitor (C5, F ig .  1 6) aga in .  
- Set the  volume control of  the  receiver to  maximum. 
- Adjust the core of the secondary c i rcuit of the ratio detector to max imum deflection of the i nd icator.  
- Check the discr iminator curve 

.Connect the osc i l loscope to C4/R2 ( F ig .  1 6) 

.The zero passage of the band-pass curve should be in the centre of the p icture ( F ig.  1 9 )  

.The centre o f  the straight part o f  the curve should b e  o n  l i ne E F  ( F ig .  1 9) 

. I f  the curve has an asymmetrical or non- l i near shape, repeat the procedure from 2.3 .4.2.2.  
- Unsolder the electrolytic capacitor (C5, F ig .  1 6) aga in  
- Adjust the cores of  the other band-pass filters to maximum height of the curve in  the sequence ind icated in 

the tr imming table ( F ig. 20, curve I ) .  The band-pass curve must always be symmetrical with respect to. mid· 
screen ( E F ,  Fig .  20) 

- Checking the a .m .  suppression 
.Solder the e l ectrolytic capacitor (C5, F ig .  1 6) agai n  
• Press button A M l l  kHz 
• The picture on the osc i l loscope shows a sinusoidal modu lat ion.  The ampl itude of th is modu lation l ies 

between zero ( i n  the middle of the d iscriminator curve) and a certa in  value (at the end of the stra ight part 
of the curve) .  The a .m.  suppression is suffic ient, if the ampl itude at the e!}ds is sma l ler  than 1 / 1 0  of the 
height of the curve. 

2.3.4.2.3. R F-, I F and oscillator circuits 

- Connect the indicator across resistor R3 of the ratio detector via a resistor of 0. 1 M n  ( R4, F ig .  1 6 ). 
- Connect h .f. generator PM 5324 to the f.m. aerial  sockets via impedance transformer PM 9537. 
- Turn the vo lume control to min imum.  
- Set the  receiver to f.m. 
- Tune to h ighest frequency. 
- Adjust the receiver and h . f. generator to the frequency ind icated in  the trimming table.  
- Adjust the cores of the d.-, i . f. - and osc i l l ator circuits to maximum deflection of the ind icator in the 

sequence indicated in  the tr imm ing table .  

, ��II---- 200 kHz ------I�IIO<I: �200kHZ� 
Fig. 19. Discriminator curve Fig. 20. IF band-pass curves 
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2.3.5. FREQUENCY MARKS 

Marks, wh ich ind icate a certa in  frequency on the band-pass curve, often are important. This  can be met if 
additional equ ipment i s  ava i lable .  
F ig. 2 1  represents a schematic survey of th is pr inciple.  

a.f. signal 

- - - - - - - - - - - - - - - -

1 
fl Object 

PM 5321. I under 100 k test 1 
1 
1 

'--- I I 
1 

25 

-I 
I 
1 
1 
1 
I 
I 
1 [>-100X 1 p--- mixing f0- r-- % �L-Jl-----t--circuit 1 

f2 
1 

Marker I 
oscillator II I L - - - - - - - - - - - - - - - -

MA 8214 

Fig. 2 1. Generating frequency markers 

The signals of both the generators PM 5324 ( f l )  and the marker generator (f2) are appl ied to a m i x ing c ircu i t  

y 

x 

via separator stages I and I I .  By superposit ion of the signa l s  at the input of the m ix i ng c i rcuit sum- and d ifference 
frequencies (fl + f2) and ( f l  - f2) occur at the curved characteristic of the mix ing d iode due to modu lation. 
Only the difference frequency (fl - f2) is ampl i f ied by a smal l -band LF ampl if ier. This d ifference signal is 
appl ied to a low-pass fi lter. As soon as both frequencies (fl and f2) approximate suffic iently, the low d ifference 
frequencies pass through the low-pass f i lter. At the moment both frequencies are equa l ,  the d ifference is zero; 
provided that they have the same phase and ampl itude. If the frequencies deviate aga in ,  another I.f .  component 
is formed. 

The resu lt ing output pulse is represented in F ig. 24. The mark ing pulse obta ined i s  added to the output voltage 
of the test object and is fed to the V- i nput of the osci l loscope. 

The ampl itude of the frequency marks with respect to the band-pass curve can be influenced by changing the 
ampl itude of the marker frequency f2 or by adjusting the gain of the I.f. ampl if ier.  The frequency marks on 
the band-pass curve of a test object, obtained in th is way can be sh ifted by vary ing the frt;!quency of the marker 
generator. 

� ---f5600PF 
MA8216 MA8217 

Fig. 22. Mixing circuit Fig. 23. L ow-pass filter Fig. 24. Frequency mark 
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3. SERVICE DATA 

3.1. C i rc u it desc ription 

3. 1.1. HF·OSCILLATOR ( F ig .  25) 

The frequency of the h .f.-osci l l ator is determined by the resonant ci rcu it, wh ich can be switched separately  to 
the col lector c i rcuit  of transistor 301 .  I n  conjunction with transistor 302 self-excitation occurs at the osc i l l at ion 
frequency due to posit ive feedback. The ampl itude may be adjusted with potentiometer 6 1 2. 

Transistors 301 and 302 are coupled v ia  an automatical ly  control led and regu lated current source 305/306. 
The ampl itude of the osc i l l ator is stabi l ized via this  current source. The requ i red control voltage is  obtained by 
rectify ing the output-ampl itude of separating-amp l i fier 303/304 by diodes 406 and 407. Diodes 404 and 405 
serve for temperature compensation .  

The begi n- and end frequencies of every range are  tuned with adjustab le  coi l s  and capacitors; adjust i ng is  
fac i l itated by using ser ies and paralle l  capacitors. With tr ip le tuni ng capacitor 599, five ranges can be ca l ibrated 
on two scales; the frequency response of the rema i n i ng fou r  ranges is marked on separate sca les. Both i .f. ranges 
- 0.4 ... 0. 5 M Hz and 1 0.3 . . .  1 1 . 1  M Hz - have separate scales. 
The sca le, corresponding with the sel ected frequency range, is  ind icated by one of the six LED's 491 . . .  496. 

75' 769 

527 

I 
6'7 C> 30' 302 

303. 30" 
516 

-12V 

-12V 

",$ '"" 
DC 

511-613 

HF 
"06 . ,.07 

- �8 v - 18 V MAB2i8 

Fig. 25. HF- Oscillator 
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3. 1 .2. AMPLITUDE MOD UL ATOR ( F ig.  26) 

The output signal of the h.f. osc i l l ator is appl ied to the base of transistor 308 via separating ampl if ier 303/304 
( Fig. 25) .  Moreover, v ia  stage 307 two components of the modu l ation voltage are suppl ied to modu lation 
stage 308. The working point of modu lation stage 308 is adjusted with potentiometer 63 1 so that d i fference 
ampl if ier 308/309 is symmetrica l .  One component of the modu lation voltage is suppl ied to the emitter of 
modulation stage 308 via the emitter of transistor 307. The modu lation current i LF , which is determ ined by 
resistor 626, is suppl ied by transistors 308 and 309; every transistor supp l ies half the current. 

The current which passes through transistor 308 causes modificat ion of the transconductance (sh ifting of the 
characteristic) and thus modu lation of the r.f. ampl itude. The modulated r.f.·s ignal is ava i l ab l e  at resistor 634 . 
The I .f. component across resistor 634 decreas ing s imu l taneously wou ld cause an i nterference s ignal  superimposed 
on the modulated signal especia l ly  at low h .f.- and at h igh I.f. frequencies. 
This phenomenon is compensated for by supp lying the decreasing modu lation frequency in anti-phase - ava i l ab le  
across resistor 624 - to resistor 634 v ia  resistor 625.  Resistor 625 i s  d imensioned in  such a way that  the passing 
current amounts to i L F/2 thus compensat ing for the modu lation current through resistor 634. 

i n mode wobble (WOB.)  this stage is used for b lanki ng the fly-back. In normal operation d iode 408 is b locked; 
during wobbu lating the diode becomes conductive by a positive b lanking pu lse, thus interrupting the h .f.-signal 
during the fly-back time of the wobble action. 

3 0 7  - 72 V  

628 

- 78 v 

Fig. 26. Amplitude modulator 

3. 1 . 3. FREQUENCY MODULATOR 

' H F  

309  6 7 9  5 3 1  6 3 2  

' L F  

1. 0 8  

- 7 8 V  

""'AS219 

Frequency modu lation is effected by voltage-contro l l ed capacitance d iodes 40 1 ,  403 and 402//4 1 1 //4 1 2. 
The capacitance diodes influence the osc i l lating c i rcu it of ranges 75 . . .  1 1 0 M H z ,  0.4 . . .  0 .5  M H z  and 1 0.3 . . .  
1 1 .1 M H z  v i a  isolating capacitors 520, 522 and 52 1 //539. 

The frequency sweep is adjusted with potentiometers 608, 607 and 609. Capacitor 566 raises the h igh cutoff 
frequency in the VH F range. 
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The modu lation signal i s  adapted to resistor-diode network 664 up  to 669, 413 and 414 by em itter fol lowers 
3 1 4  and 3 1 5. The network serves to give a pre·d i storsion of the control voltage of the capacitance d iodes to 
l i near ise their curve .so that the frequency change of the h.f. osc i l l ator i s  proportional to the contro l l ing 
modu lation voltage. 

The capacitance diodes are d isconnectea trom the contro l l ing modulation voltage source by resistors 601 , 
602 and chokes 7 7 1 , 772.  

3. 1 . 4. 1 -kHz OSC I L LATO R 

The active element of this R C  osc i l lator is i ntegrated c ircu it  32 1 .  The frequency is determ ined by R C-four pole 
626 - 506 / 628 - 507. The ampl ifier consists of d ifference ampl ifier 321 / 1  , the output s ignal  of which i s  
suppl ied to the mentioned R C  fou r  pole  via em itter fol lower 321 /1 1 .  
The osc i l lator voltage is a lso suppl ied to a rectifier v ia  resistor 622 and capacitor 508. 
The rectif ier consists of d iode 402 and transistor 32 1 / 1 1 1  which is c i rcuited as a d iode . This rectify ing c i rcu it  
produces a control voltage to stabi l ize the ampl itude. The output ampl itude may be adjusted by means of 
potentiometer 632. 

If button WOB. ( 803/6) is rel eased, the 1 kHz signal is  ava i l ab le at connector 852 . 
Moreover, the signal is suppl ied to the ampl itude modulator via resistor 62 1 ,  switch 803/2A and to the 
frequency modulator via resistor 623, switch 803/5A, -/4A, -/3A, -/2B and -/6A. 

3. 1 . 5. SWE E P  S I G N A L  G E N E RATOR AND BLAN K I N G  P U L S E  FORM E R  

The sweep signal generator consists o f  an  emitter-coupled mu lt iv ibrator 30 1 /302. 
The sweep signal is  supp l i ed to difference ampl if ier 304/306, the em itters of which are a.c. coup led .  Both 
stages of the d ifference ampl ifier have a constant current source (305 and 307) to obtai n  a good common mode 
rejection.  With d iode 401 the constant current sources are temperature compensated. 

The sweep signal for frequency modulation and a sawtooth voltage · phase sh ifted by 1 800 - a re taken from 
col l ector resistors 6 1 1 and 6 1 6. 
The voltage across resistor 6 1 1  can be adjusted with potentiometer 602 on behalf of the frequency sweep. 
The voltage across resistor 6 1 6  i s  avai lable at connector 1 kHz/SWEEP OUT (852) for external control purposes. 
Due to th is  the modu latioM voltage at connector 852 increases s imultaneously with increasi ng frequenc ies. 

The blanking pu lse, requ i red in  mode wobble, is taken from the col lector of transistor 302 and appl ied to 
transistor 32 1 / I V  which functions as a switch . If button WOB. ( 603/6) i s  depressed the b lank ing pulse is suppl ied 
to b lanking diode 408 via voltage divider 609/6 1 0. 

3. 1 .6. CAL I B R ATOR 

The cal ibrator consists of a cal ibrat i ng osci l lator, a m ixer, an  LF ampl if ier w ith l im iter and ind icator.  

3. 1 .6. 1 .  Cali brating oscillator 

The ca l ibrating osc i l lator consists of a crystal osc i l lator and two decimal  div iders. 
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3. 1 . 6. 1 . 1 .  C rystal oscillator ( F ig .  27) 

The active e l ements of the oscillator are Nand-gates N3 and N4 included in integrated circuit  32 1 .  V ia resistor 
644 both gates N3 and N4 function as analogue inverters wh ich are positively fedback via quartz-crystal 752 
and adjustab le  load capacitance 542//543. The quartz-crystal which functions as absorption circuit is  adjusted 
to exact ly  1 0  M H z  with trimmer 542. Nand-gates N 1 and N2 (a l so included in i ntegrated circu it 32 1 )  serve as 
sine-wave/square-wave pulse former and decouple  the osc i l l ator from the first decima l  divider 322 and the mixer .  
I f  button CA L has not been depressed, inverter N 4  is b locked via input G 8  and oscil l ating is  stopped. 

�----------------------------------�i�G-3 -G�'�-2----�� 

l 
Fig. 27. Crystal oscillator 

3. 1 .6. 1 . 2. Decimal dividers 

32'  • 

---0 
3 

2 :3 t. :. " MA ino 

The first 1 0/ 1  divider is included in integrated circuit 322. I f  button CAL is depressed, a 1 M Hz signal  and its 
many harmonics is available at the output of this d ivider.  This signa l  is suppl ied d i rectly to the second 1 0/ 1  
divider (323) and via R C  network 649//550 to the mixer. 

The second 1 0/ 1  divider supplies a 0. 1 MHz signal to the mixer via R C  network 650//55 1 .  
Depending on the selected frequency range the decimal dividers are b locked or not; the 1 0  M Hz oscil l ator 
functions a lways if button CAL is depressed . 

Frequency range 

. 1  . . .  .3 and .3 . . .  1 
1 3 and 3 . . .  1 0  

1 0  30 and 30 . . .  80 
75 . .  , 1 1 0 

.4 . . .  . 5  
1 0.3 . . .  1 1 . 1  

3. 1 . 6.2. M ixer 

Decimal divider 

322 and 323 functions 
322 functions 

322 and 323 functions 
322 and 323 functions 

The mixer consists of biased diode 409. To this d iode the next signa ls  a re suppl ied : 
- the h .f. signa l ,  v ia  separating transistor 3 1 2  and network 646//545, 647 and 648//547 
- the 1 M H z  signal 
- the 0. 1 MHz s ignal 
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Due to the curved characteristic of m ix i ng diode 409 l ow-frequent difference signals appear as so'on as the 
frequency of the h.f.  osc i l l ator approximates to one of the frequenc ies of the ca l ibration oscil lator or  its 
harmonics. 
The difference frequencies are suppl ied to the I.f. amplifier and l im iter 324 v ia low-pass filter 770/552 (cut-off 
frequency about 25 kHz). 

3_ 1 _ 6. 3. L. F.  amplifier, l imiter and indicator 

The band-pass curve of I .f .  amplifier 324 as a function of the h.f. s ignal is represented in F ig .  28. 
The gain and thus the adaptation to the input signal is determined by resistor 655. 
The output stage of th is i ntegrated circuit can be overloaded easily .  The cut-off frequency is decreased with 
capacitor 557. At the col lector of transistor 3 1 3  a square-wave signal is avail able which contro l s  transistor 3 1 3, 
fu nction ing as a switch, in such a way that capacitor 561 is discharged periodica l l y .  
The charge is complemented v i a  ind icator 8 1 5  and resistor 660. The indicator deflects i f  there is a d i fference 
frequency. If the d ifference frequency is zero or very sma l l  - if the h .f. signal  equals  one frequency of the 
ca l ibrator or only sl ightly deviates - the frequency i s  suppressed by the I .f .  ampl if ier and the i nd icator w i l l  not 
deflect. The same applies if the difference frequency of the m ix ing product i s  outside the band-pass curve of 
the I.f. ampl ifier. Thus the equal ity of h .f. and one of the ca l ibration  frequencies can be recognized by a c lear 
minimum between two maxima. 

The places where a "zero-i ndication" may be expected during ca l ibration are indicated by sma l l  triangles on 
the corresponding scales. 
I f  button CA L is not depressed, the i nput of the I.f. amplifier is blocked via d iode 4 1 5  and resistor 679 . 

f I-1F > I CA '-

MA 8204 

Fig. 28_ Band-pass curve indicator 

3. 1 .7. RAN G E  I N DICATION 

The six l ight-emitting diodes 49 1 . . .  496 on unit  3 serve to indicate the frequency range used . 
Synchronously with the range switching of the h .f .  osc i l lator, one of the LE D's is switched on via resistor 60 1 
(on unit 3) and a combination of switches of un i t1 . 

3. 1 .8. SUPPLY 

The plus potential of the - 1 2  V and - 1 8  V supply a re connected to c i rcuit zero. Both sources are stabi l  ized. 
The unstabilized voltages are produced by rectifier 405 on unit 2. The output voltage, d iv ided by resistors 
637/638/639, is compared with the reference voltage across zener diode 404 via operational  ampl if ier 322. 
The output voltage of operational ampl i fier 322 contro ls ser ies transistor 3 1 1 via current amp l ifier 3 1 2 .  
The offset-voltage of the operational ampl if ier is reduced b y  resistor 64 1 .  The short-circu it  current of the - 1 2  V 
supply is l imited by resistor 645. 
The stab i l iz ing circuit for the - 1 8  V supply is the same as given for the - 1 2  V supp ly .  The reference voltage is 
the -1 2 V supply. The output voltage is compared with the reference voltage via vol tage d ivider 635/636. 
A separate secundary winding of the mains transformer suppl ies the vol tage for the sca le il lumination ( lamps 
8 1 1 . . .  8 1 3) and for the il lumination of the indicator via switch 803/1 A (button CAL). 
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3.2. G a i n i ng access to and replac i n g  of pa rts 

3.2. 1 .  CABI N ET PAN E LS 

The top- and bottom plates can be taken off by sl id i ng them backwards after f i rst hav ing the corresponding 
screws ( M3) removed. 
The side plates can be removed separately by remov ing the correspond ing handle-bracket screw. 

3.2.2. SCA L E  LAMP, I L LUMI NATION OF I N D I CATO R 

- Remove the top-plate 
- Unso lder  the connection wi res ( E ,  Fig. 33) of the p i lot lamp 
- Take out the lamp 
- Sl ide the spare lamp unti l  the stop 
- Resolder the connection wires 
- Demount the ind icator accord ing 3.2 .5.  
- Pu l l  out the lamp holder and replace the lamp 

3.2.3. TU N I N G  CAPAC ITOR 

- Remove the top· and s ide plates 
- Set the tuning short before the right stop 
- Loosen the grub screw of the drive 
- Unsolder the connections of the tun ing capacitor 
- Loosen the 3 holding screws; pu l l  out the tuning capacitor backwards 
- Adjust the pointer accord ing to 3.2.5.2. after mou nting the drive 

3.2.4. U N I T  1, PUSH-BUTTONS, U N I T  3 

- Demount the tuning capacitor accord ing to 3.2.3.  
- Unso lder the connection of u nit 1 ,  loosen screws F ( F ig .  33) and take out u n it 1 
- Demount push·button un it  802. The soldering spots, ind icated in F ig .  40 must be soldered free. 
- Take out and replace the push-button un it i nc lud i ng the pr i nted wir ing board 
- Unsolder the mass connection of unit 3 
- Take out u nit 3 sidewards 

Notes concerning un it 3 

- The solderi ng temperature (260 °C) may not exceed a time of 3 seconds. 
- M inimum distance from the lens is  2 mm 
- Use a tong between soldering spot and d iode body to conduct the heat. 

3.2.5. TU N I NG F R EQUE NCY, D R I V E ,  SCA L E  AND I N D I CATO R 

- Remove the top plate and the buttons SWE E P  WI DTH and H F  AMPLI TU D E  
- Set t h e  drive at approx imately the right stop 

+ Demount the mains switch mechanically by loosen ing f irst the rear hexagona l  nut and then the front 
ornamental ri ng. 
Mounting up in reversed sequence 

+ Demount potentiometer SWE E P  WI DTH mechanica l l y  
+ Unsolder the connections o f  connector LF I N  and 1 kHz/SWEEP OUT 
- Remove the  4 screws A ( F ig.  36) 
- Remove the 4 screws B ( F igs. 34 and 35) 

31 
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- Take out the front plate together with the text p late; for th is the side panels must be pushed s l ight ly 
sidewards 

- If necessary, the i nd icator can be demou nted ; i f  only the ind icator must be demou nted, the actions marked 
with + a re not necessary. 

3.2. 5. 1 .  Tuning F R EQUENCY; demounting 

- Remove the window of the scal e  by removing the 5 screws C ( F ig .  37). 
- Now the bal l-cord, return sheave, pointer and drive, which contains  a s l ip friction c lutch (0 ,  F ig .  37)  can be 

replaced. The i nd icator can then a lso be replaced. The drive can be pu l l ed from the axis  by loose n i ng the 
grub screw; however, f i rst remove the bal l-cord. 

3.2. 5.2. Tuning F R EQUENCY; mounting 

- Bring the tun i ng capacitor and the sl i p  friction c lutch to the left stop; fix the grub screw previously,  if 
necessary. 

- Check the state of the bal l -cord with respect to the drive, or fix a new bal l -cord in such a way that the 
second bal l  i s  located next to the d raw-spring in the lower sav ing of the dr ive ( F ig .  37). 

- Adjust the pointer or press the poi nter-gu id ing on the bal l-cord and adjust it so, that the poi nter- l ine  at the 
left-stop of the tun ing capacitor and s l ip  friction clutch is positioned over the left pair of marks of the 
aux i l i ary marks located at the l eft of the sca les. 

- Carry out the tun ing - left and right stops included - several t imes and check the poi nter adjustment agai n; 
adjust, if necessary 

- Mount in reversed sequence. 

3.3. M a i ntena nce 

H F  Generator P M  5324 requ i res n o  maintenance because the i nstrument conta i ns n o  components wh ich are 
subject to wear. 
However, to ensure rel iable and faultless operation, the instrument should not be exposed to moisture, heat, 
corrosive vapours and excessive dust. 
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3.4. S u rvey of check i ng and adjusting poi nts 

Adjusting F ig .  Absolute value M easur ing e .g .  Chapter 
element equ ipment 

Su pply 3.5 . 1 .  

Current consumption I r .m.s.  = 58 . .  .70 mA Ammeter PM 241 1 
Supply voltages Potentiometer - 1 2  V ± 20 mV D igital voltmeter PM 242 1  

638/un it 2 4 1  - 1 8  V ± 1 00 m V  
R i pple Vp_p < 2  m V  Osci l loscope PM 323 1  

1 k Hz-voltage Potentiometer Vr.m.s. = 2 V ± 20 mV D igital voltmeter PM 242 1 3.5.2.  
632/unit  2 4 1  

Frequency deviation ±200 H z  Counter PM 6620 

Sawtooth voltage Resistor 6471 Vp_p = 1 0 V ± 0.2 V Oscil loscope PM 323 1  3.5.3. 
unit 2 4 1  

Frequency 25 H z  ± 5 H z  Counter PM 6620 

Square-wave voltage Vp_p about 1 2.7  V Osci l loscope PM 323 1 3.5.4 .  
Duty cycle 0.4 ± 0 . 1  Counter PM 6620 

H F-Ampl itude Potentiometer 50 mV ± 1 mV 

1 
PM 242 1 + 3.5.6. 1 .  

6 1 2/unit  1 39 Digital voltmeter PM 9203 + 
+ U H F  probe + PM 9253 

Ampl itude response Trimmer 5381 35.4 < 50 < 70 mV U H F  T-connector 3.5.6 .3.  
un it 1 39 

Frequency see table 1 table 1 Counter  PM 6630 3.5.6.2. 

Attenuation Potentiometer 60 d B  Vo ltmeter 3.5.6 .4 .  
601  i n  position 
50 /lV 

Ampl itude modulator 
Potentiometer 

39 Vr .m.s .  � 5 mV Osci l loscope PM 323 1  3.5.5.  
63 1 /un it  1 

B lanking of the fly-back Osci l loscope PM 323 1  3.5.7.  

Wobble sweep Measur ing set up  PM 532 1 
a .m. - i .f. range accord ing to F ig .  3 1  PM 5 1 20 3.5.8. 1 .  

PM 32 1 0  
see table 2 874 - TPD 

874 - V R  
Wobble sweep f .m. range Measu ring set up 874 - W50 3.5.8.2. 

according to F ig .  30 (General 
R adio)  

Ampl itude- and see tab le 3 Measur ing instru- Heterodyne 3.5.9 . 1 . 
frequency modu lation ment for frequency- 2006 

and ampl itude { B ruel & 
modu lation or set- Kjaer 3 .5 .9 .2 .  
up accord ing to 
F ig. 32 3 .5 .9 .3.  

Ca l i bration frequency Trimmer 5421 39 1 0  M H z  ± 500 Hz  Counter PM 6620 3 .5 . 1 0. 
un it  1 

Sensitivity > 50 % of fu l l  scale  
defl ection 
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3.5. Checki ng and adjusting 

3.5. 1 .  SUPPLY 

- Connect the generator to a ma ins voltage of 220 V 
- Measure the current consumption:  58 mAr.m.s .  up  to 70 mAr.m.s. 
- Measure the voltage between connections 1 3  and 6 of u nit  2: - 1 2  V ± 20 m V .  

I f  necessary, adjust with potentiometer 638 on u n it 2 .  
- Measure t h e  voltage between connections 1 2  a n d  6 o f  un it  2 :  - 1 8  V ± 1 00 m V  
- Check the r ipple voltage between connections 1 3-6 a n d  1 2-6 o f  un i t  2 :  r ipple voltage should be < 2 m Vp_p 

Survey 

Connection Value R ipple Load at separate testing 
(unit  2)  

1 3 - 6  
1 2 - 6  

- 1 2 V ± 20 m V  
- 1 8  V ± 1 00 mV 

3.5.2. 1 kHz-VOLTAG E 

- Press button AM/1 k H z  

< 2 m Vp_p 
< 2 mVp_p 

I L = 75 mA 
I L = 1 25 mA 

R L = 1 60 n 
R L = 1 44 n 

- The voltage at connector 1 k H z/SWEEP OUT (or at separate testing at connection 1 9  of un it  2 )  should be 

2 Vr .m.s. ± 20 mV 
Load impedance: � 1 00 kn 
Adjust with potentiometer 632 of un it 2, if  necessary 

- Check the frequency: 1 k H z  ± 200 Hz  
Load impedance � 10  kn 

3.5.3. SAWTOOTH VOLTA G E  

- Press button WOB.  
- The voltage at connector 1 k H z/SWEEP OUT (or at separate test ing at connection 19 of  un i t  2)  should be 

10 Vp_p ± 0.2 V. 
Adjust with para l l e l  resistors 647//61 3  on un it  2, if necessary 

- Check the voltage at connection 1 4  of un it  2: 9 V p_p up to 1 0. 1 5  V p_p 
Load connection 1 4  with 22 kn at separate test ing (without potentiometer) 

- Check the frequency at connection 1 4  of unit 2: 25 Hz  ± 5 Hz 

3.5.4. SQUAR E -WAVE VO LTAG E 

- Press button WOB. 
- Check the vol tage at connection 9 of un it  2 :  approx imately 1 2.7  Vp_p 
- Determine the duty cycle :  0.4 ± 0. 1 ( F ig .  29) 

� 

-

5 3 --
.... 

MA8221 

Fig. 29. Functioning of the blanking of the fly-back 
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3.5.5. AMP L I TU D E  MODU LATOR ,  COMPE NSAT I O N  O F  TH E MODULAT I O N  VO LTAG E 

- Release a l l  range buttons 
- Press mode button AM/1 kHz; if  necessary, release button WOB. 
- Measure the voltage at  resistor 634 of unit  1 :  maximum L F voltage 5 m Vp_p 
- Adjust the compensation voltage to < 5 mV with potentiometer 63 1 on un i t  1 ,  if necessary. 

3.5.6. HF S I GNAL 

3.5. 6. 1 .  HF ampl itude 

- Release a l l  buttons 
- Terminate connector H F  OUT with 75 n 
- Set H F  A M P L I TU D E  fu l ly  c lockwise 
- Press range button 1 -3 
- Measure the voltage at output H F  OUT: 50 m V  ± 1 m V  
- Adjust t h e  voltage t o  nominal  with potentiometer 6 1 2  on  u n it 1 ,  if  necessary. 

3.5.6.2. F requency 

Check the position of the sca le  pointer 
- Set the pointer approx imately to the middle of the sca le  
- Hold the largest knob of control F R EQU E N CY with one hand 
- Adjust the smal ler knob - aga inst the resistance of the sl ipping c lutch - to the right stop of the sl ipping clutch 
- Release the la rge knob and set control F R EQU E NCY to the left stop . The pointer should now be located 

on both left pair of marks which a re on the left a longside the sca le; if  not, sh :ft the pointer on the scale  cord 
according to 3 .2 .5 .2 .  ( mechanical zero point)  

- Set the poi nter with control F R EQU E NCY on the r ight  pa i r  of  marks, which are  on the left a longside the 
sca le  

- Hold the larger knob of control F R EQU E NCY aga in  
- Set the  sma l l  knob to  the  left stop of  the  sl ipping clutch (e lectrical zero point) . 

Checking the accuracy of the frequency 

- Switch on the instrument 30 minutes before checking 
- Connect a counter, e.g .  PM 6630 or PM 6640, to connector H F OUT 
- Turn control HF AMP LITUDE fu l l y  clockwise 
- Check the frequencies according to table  1 .  

Readjust, if the tolerancies are not met; use the corresponding ind icated scale . 
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Table 1 Adjusting table h.f. oscillator 

Button M H z  Pointer a t  Permiss ible Adjusting Adjusting Pointer at Adjusting Adjusting 

(802/. . )  mark tolerance element tolerance mark element tol!!rance 

pressed ( i ndicated ..;;; k H z  ..;;; kHz  ( i nd icated ..;;; k H z  

scale)  sca le )  

� • 
. 1  - .3  1 1 .5 761  0 . 1  3 50 1 0.3 

.3 - 1 3 4.5 762 0.3 1 0  503 1 

1 - 3 1 1 5  763 1 3 505 3 

3 1 0  3 45 764 3 1 0  507 1 0  

1 0  30 1 1 50 765 1 0  3 5 1 0  30 

30 - 80 30 450 766 30 80 5 1 2  80 

75 - 1 1 0 75 750 767 1 5  1 1 0 5 1 4  20 

. 4 - . 5  . 4  2 

1 0. 3  - 1 1 . 1  1 0.3 20.6 

. 1  - . 3  3 4.5 

.3 - 1 1 0  1 5  

1 3 3 45 

3 - 1 0  1 0  1 50 

1 0  - 30 3 450 

30 80 80 1 200 

768 0. 1 2  

769 5 

\ \ 

\ 608 0 
609 607 0 0 

� 

51 6 I 
� I 

I 769 (l) i 

/ I 
1 , 6  

�+� 

75 - 1 1 0 1 1 0  1 1 00 761 762 
��I 

767
C I t}'5 cp C9-@ L I 501 763 764 765 © 

\\\ '� 
CQ 5a 4 

C C C © I 
505 507 510  51 2 I 

Fi rst check the values in the th i rd row of table  1 in vertical sequence. If the tolerances i n  some ranges are not 
met, the begin- and end-values of these ranges have to be corrected by mutual adjustment of L and C - row 4 
and 7 - so that the to lerance values of the rows 5 and 8 are obtai ned or even lower than these va lues; the 
adjustment of every range should end with the correction of the capac itor. 
Check the compl iance of the frequency response with the marking of the correspond ing scale  at approx imately 
40 % and 60 % of the range. Compare deviations with the permissib le  tolerances of  the techn ical data. 

3.5.6.3. HF Amplitude response 

- Check the ampl itude according to 3.5 .6 . 1 .  
- Press range button 30-80; rel ease a l l  other buttons 
- Set the sca le  pointer to mark 80 
- Measure the voltage at output H F  OUT: 50 mV ± 1 mV 

If necessary, adjust with tr immer 538 on un it 1 to nomina l  value 
- Tune the complete range 30 - 80 M H z .  Check, that the deviation i s  sma l ler  than 3 dB ( m inimum about 35 m V )  
- Press range button 75 - 1 1 0 
- Tune the complete range 7 5  - 1 1 0  MHz;  frequency response 35.4 < 50 < 70 m V .  

3.5.6.4. H F-attenuation 

- Press range button 75 - 1 1 0 
- The sca l e  poi nter may be in arbitrary position 
- Terminate output H F OUT with 75 n 
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- Measure the voltage at output H F  OUT (e.g. with instrument 2006, Bruel  & Kjaer) 
- Adjust the output voltage with potentiometer H F  AMP L ITU D E  to 50 p.V. Potentiometer H F  A M P L I TU D E  

should b e  i n  position 5 0  p. V  

3.5.7. BLAN K I N G  T H E  F L Y-BAC K DU R I N G  WOBBL I NG 

- Connect an osc i l loscope to output HF OUT; osc i l loscope sett ings y� 50 m V  /d iv .  and X� 5 msec/div.  
Trigger the osc i l loscope from connector 1 k H z/SW E E P  OUT 

- Turn control HF AMPliTUDE fu l l y  clockwise 
- Press range button .4  - .5 and mode button WOB .  
- The osc i l loscope must show t h e  picture i l l ustrated i n  F ig.  29. 
- Set the ampl itude control of the osc i l loscope to 5 mV/d iv . ;  no H F  signal shuuld be seen on the zero l ine .  

3. 5.8. SWE EP WI DTH 

3.5.8. 1 .  Checking the AM- I F-range 

- Set-up the arrangement accord ing to Fig.  3 1  
- Press range button .4 - .5  
- Set the  sca le  pointer to 0.46 M Hz 
- Release a l l  mode buttons 
- Set the frequency of the aux i l iary h.f.-generator to the frequency of the instrument to be tested- s low run n i ng 

Lissajous figure 
- Press button WOB. 
- I n  the middle of the picture an i nterference mark (frequency mark)  fo appears 
- Set the frequency of the Lf.-generator, with which the aux i l iary h.f . -generator is  modulated (a.m . ) ,  to 20 kHz 
- The side-band frequency marks B and C appear; i f  necessary, sl ightly vary the  frequency of  the  aux i l iary 

h.f.-generator; the d istance of the frequency marks B and C correspond to twice the frequency of the I .f.
generator 

:- Determine the frequency sweep and the asymmetry and compare with the data g iven in tab le  2 .  
I f  necessary, correct with adjusting element 607 o n  un it 1 .  

3.5.8.2. Checking the FM range 

- Set-up the arrangement according to figure 30 
- Press range button 1 0.3 - 1 1 . 1  or 75 - 1 1 0 
- Set the pointer to 1 0.7 MHz or 96 M H z  
- Release mode buttons 
- Set the frequency of the auxi l iary h .f. -generator to the frequency of the i nstrument to be tested 
- Press button WOB. 
- In the m iddle of the picture a frequency mark fo (A) appears 
- Set the frequency of the Lf. generator,  with which the auxi l iary h .f .-generator is  mixed (a.m . ) ,  to 

300 k H z  (¢. f l .  
- The side-band frequency marks 8 and C apperar; if necessary, s l ightly vary the frequency of the aux i l iary 

h. f.-generator; the distance of the frequency marks B and C correspond to twice the frequency of the Lf. 
generator 

- Determine the frequency sweep and the asymmetry and compare with the data given in  table  2 .  
I f  necessary, correct with adjusting element 609 o r  608 o n  un i t  1 
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9 6 M H z  ::; 20 m V  PM 5321 
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H F  
OUT 

I , POWE R D I V IDER VOL- M E  E R  RECT I F IE R  
I I "'- I Typ 8 7 4  T P D Ge � e - c. RQd ,o Typ 874 V R  
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/ 1 0, 7  M H z  I "J B 
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10'-. 9 6  M H z I �- I 
I I L _ �  PM 5 3 24 L J � k:: 

':'JO :J F  
SWE E P  H F  l O U T  O U T  

Fig. 30. Measuring set-up to determine the frequency sweep and the symmetry 

2 0  K H z  PM 5120 
rv rv L F  

OUT 

1 0 = L. 6 0 K H z  PM 5 3 2 4  

S W E EP H F  
O U T  O U T  

PM 5321 

rv 
M O D  rv 

H F  rv 
I N  OUT 

E X T  

Fig. 31. Measuring set-up to determine the frequency sweep and the symmetry 
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3 0 0 KH z  "' O, 5 V PM 51 20 
� 

L F  
OUT 

� f-8 

DPM 321 0  
Y x 

MA8222  

MA 8 223  
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Table 2 Checki ng table frequency modu lator 

Button M Hz Scale pointer F requency sweep Adjusting Asymmetry 
( 802/. . )  t o  ( M H z )  2 L'1 f e l ement (L'lf l - L'lf2 )  
pressed ( i ndicated sca le)  kHz on unit 1 kHz  

.4 - . 5  0.46 40 ± 1 607 <, 7  
0.4 � 25 check 
0 .5 <, 58 

1 0.3 - 1 1 . 1  1 0.7 600 ± 1 5  609 <, 50 
1 0.3 � 5 1 0  check 
1 1 . 1 <, 690 

75 - 1 1 0  96 600 ± 1 5  608 <, 1 00 

75 � 2 1 0  check 
1 1 0 <, 1 1 1 0 

3.5.9. C H E C K I N G  TH E MODULATION 

Check the modu lation modes. accord i ng to table 3. 

Table 3 Checking table for a. m .  and f.m .  

Press button Sca le  pointer Press mode Modulation F requency 
M H z  t o  mark button depth sweep L'l f  
(802/ . .  ) (803/ . .  ) % kHz  

.4 - . 5 0.46 AM I NT . 30 ± 5 

AM E XT. > 80 

1 0. 3  - 1 1 . 1  1 0.7  AM I NT. 30 ± 5 

AM E XT. > 80 

FM I NT. 25 ± 5 

FM EXT. 75 ± 1 5  

30 - 80 96 AM I NT. 30 ± 1 0  
of sca le  
75 - 1 1 0 AM EXT. > 80 

75 - 1 1 0 97 AM I NT. 30 ± 1 0  

AM E XT. > 75 

FM I NT. 25  ± 5 

F M  E XT. 75 ± 1 5  

3.5.9. 1 .  Checking with a modulation depth- and frequency sweep measu r ing instrument 

- Con nect the measuring instrument - e.g.  type 2006 Bruel & Kjaer - to output H F OUT 
- Supply a signal of 1 kHz ,  2 Vr .m.s. via connector LF  I N  
- Determine the modu lation data accord ing to table 3 and compare the resu lts with the l im i t  val ues 

If such a measur ing instrument is  not ava i l able check accord i ng to 3 .5.9.2 and 3 .5.9.3 

3.5.9.2. C hecking the frequency modulation according the principle of frequency marks 

- Check the data of l i nes 5, 6, 1 1  and 1 2  of table 3 in accordance with the description g iven in sub-para 3 .5 .8 .2 
- External modu lation voltage 2 Vr .m.s .  
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3.5.9.3. Checking the amplitude modulation 

- Check the data of l i nes 1 .. . 4 and 7 . . .  1 0  of table 3 
_ This can be effected by interpretat ion of a modu lation trapez ium or a n  osc i l logram ( F ig.  32)  
- A set up for  representing a modu lation trapezium is g iven i n  F ig.  32.  

a - -
PM 5120 P M  53 2' 

"" L F  H F  
PM5i05 � )L ' 

1kHz 

® , 

] X=0,2V/dlol 

Fig. 32. Measuring set-up for representing a modulation trapezium 

3.5. 1 0. C A L I B R AT I O N  

- Release a l l  buttons 
- Connect a counter, e.g. PM 6620, to test point TP of u n i t  1 
- Press button CA L; the ind icator is i l lu m inated 
- Check the frequency : 1 0 M Hz ± 500 Hz .  

I f  necessary, adjust with trimmer 542 on u n it 1 
- Press range button .3 - 1 

D m .. � 100 0/. o . b 

MA 8224 

- Tune the range from 650 to 7 50 kHz  slowly;  near mark 7 of the i nd icated scale,  the i nd icator should 
deflect more than half.  I f  not, replace resistor 655 on un it 1 

- Check the sensitivity in the ranges 3 - 1 0  and 30 - 80. 

4 1  
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3.6. L i st of pa rts 

3.6. 1 .  M ECHANI CAL 

Item Fig. Qty Ordering number Description 

1 33 2 5322 460 600 1 7 Ornamental str ip 

2 33 2 5322 460 600 1 4  Ornamenta l surround 

3 33 5322 4 1 4 74024 Knob, 0 1 8.7 

4 33 5322 4 1 4 74025 K nob, 0 24 

5 33 5322 4 1 4 74022 K nob cover 

6 33 1 5322 447 94 1 07 Securety cover 

7 33 2 

} 

Washer hand le-bracket 

8 33 2 5322 3 1 0 1 0044 Handle-bracket screw 

9 33 2 Handle bar 

1 0  33 2 Screw for handle bar 

1 1  33 1 5322 276 84034 Push-button switch 

1 2  33 3 5322 267 1 0004 BNC-connector 85 1 -853 

1 3  33 2 5322 4 1 4 74021 Knob cover 

1 4  33 2 5322 4 1 4 74023 Knob, 0 1 8.7 

1 5  33 5322 455 74022 Text p late 

1 6  33 5322 276 1 4 1 28 Mains switch 801 
1 7  33 5322 276 64009 Push-button switch 803 

1 8  33 5322 450 840 1 5 Pointer 
1 9  33 5322 450 6404 1 Plex iglass wi ndow 
20 34 4 5322 462 501 0 1  Foot 

2 1  34 4 5322 462 401 57 R ubber stud 
22 34 5322 492 64347 Spring 
23 34 5322 265 30066 Ma ins i nput connector 854 
24 36 5322 255 44064 H eat s ink 
25 36 5322 255 44065 M ica washer 

26 4822 390 20023 Si l icon grease 
27 37 5342 450 34022 Sca le  
28  37 5322 528 24057 Drive 

29 37 5322 502 1 4083 G rub  screw 

30 37 5322 358 54039 Bal l-cord 

31  37 2 5322 522 34452 R eturn sheave 
32 5322 321  1 007 1 Mains cable 
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Fig. 33. Front view with item numbers 

Fig. 34. Bottom view 
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Fig. 35. Top view 

Fig. 36. Left-side view 
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This parts list does not contain multi-purpose and standard parts. These components are ind icated in the circuit d iagram by means of identification 
marks. The specification can be derived from the survey below. 
Diese Ersatztei l l iste enthalt keine Un iversal- und Standard-Teile. Diese sind im jeweiligen Prinzipschaltbild mit Kennzeichnungen versehen. Die 
Spezifikation kann aus nachstehender Obersicht abgeleitet werden. 
In  deze stuklijst 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 presente l iste ne contient pas des pieces u niverselles et standard. Celles-ci ont ete reperees dans Ie schema de principe. Leurs specifications sont 
indlquees ci-dessous. 
Esta lista de componentes no comprende componentes un iversales ni standard. Estos componentes estan provistos en el  esquema de principio de u na 
marCl. EI significado de estas marcas se indica a continuacion. 

--EJ---

� 

---t=J-

--D--

�� 

.t.�� 

�� 

l>-1� 

�� 

Carbon resistor E24 series 

} o.1 2S W 
� Kohleschichtwiderstand. Reihe E24 

Koolweerstand E24 reeks 5 % 
Resistance au carbone. serie E24 
Resistencia de carbon. serie E24 

Carbon resistor E1 2 series 

} 0.2S W s  
---LJ-Kohleschichtwiderstand. Reihe E1 2 

Koolweerstand E1 2 reeks 1 MO. 5% 
Resistance au carbone. serie E12 1 MO. 1 0% 
Resistencia de carbon. serie E12 

Carbon resistor E24 series ----EJ--Kohleschichtwiderstand. Reihe E24 

}
0.5 W � 5 Mn. Koolweerstand E24 reeks 1 % 

Resistance au carbone. serie E24 > 5 � 1 0 MO. 2% 
Resistencia de carbon. serie E24 > 1 0 MO. 5 % 
Carbon resistor E1 2 series 

} 0 5  
---!CJ-Kohleschichtwiderstand. Reihe E1 2 

Koolweerstand E1 2 reeks 
Resistance au carbone. serie E12  
Resistencia de carbon. serie E12 

Tubular ceramic capacitor 
Rohrkondensator 
Keramische kondensator. buistype 
Condensateur ceramique tubulaire 
Condensador ceramico tubular 

Tubular ceramic capacitor 
Rohrkondensator 
Keramische kondensator. buistype 
Condensateur ceramique tubulaire 
Condensador ceramico tubular 

Ceramic capacitor. 'pin-up'  

W �1 .5 MO. 5% 
> 1 .5 MO. 1 0% 

Wire-wound resistor 
Drahtwiderstand 
Draadgewonden weerstand 
Resistance bobinee 
Resistencia bobinada 

} 500 V 

} 
700 V 

Keramikkondensator 'Pin-up' (Perltyp) 

} 
Keramische kondensator 'Pin-up' type 
Condensateur ceramique. type perlp 

500 V 
Condensador ceramico. version 'colgable' 

'Microplate' ceramic capacitor 

} 

M i niatu r-Schei ben kond ensator 
'M icroplate' keramische kondensator 
Condensateur ceramique 'microplate" 
Condensador cerami co 'microplaca" 

30 V 

Mica capacitor 

} 
GI  i mmerkondensator 
M icakondensator 
Condensateur au mica 
Condensador de mica 

soo V 

�r 

·�r 

�� 

� 

* 

Carbon resistor E1 2 series 

}
1 

Kohleschichtwiderstand. Reihe E1 2 
Koolweerstand E1 2 reeks W � 2.2 MO. 5% 
Resistance au carbone. serie E1 2 > 2.2 MO. 1 0% 
Resistencia de carbon. serie E 1 2  

Carbon resistor E1 2 series 

} 2  
Kohleschichtwiderstand. Reihe E1 2 
Koolweerstand E1 2 reeks W 5% 
Resistance au carbone. serie E1 2 
Resistencia de carbon. serie E1 2 

Wire-wound resistor 

}
M _ 1 ., w 

Drahtwiderstand 
Draadgewonden weerstand 0.5% 
Resistance bobinee 
Resistencia bobinada 

Wi re-wou nd resistor 
Drahtwiderstand 
Draadgewonden weerstand 

}
5.5 W ,  200 o. 1 0% 

Resistance bobinee > 200 O. 5% 
Resistencia bobinada 

5% 

Polyester capacitor 

} 

Pol yes te rko nd e nsator 
Polyesterkondensator 400 V 
Condensateur au polyester 
Condensador polyester 

Flat-foil polyester capacitor 

} 

Miniatur-Polyesterkondensator (flacn) 
Platte miniatuur  polyesterkondensator 250 V 
Condensateur au polyester. type plat 
Condensador polyester. tipo de placas planas 

Paper capacitor 

} 

Papierkondensator 
Papierkondensator 1 000 V 
Condensateur au papier 
Condensador d e  papel 

Wire-wound trimmer 
Drahttri mmer 
Draadgewonden trimmer 
Trimmer a fil  
Trimmer bobinado 

Tubular ceramic trimmer 
Rohrtrimmer 
Buisvormige keramische trimmer 
Trimmer ceramique tubula ire 
Trimmer ceramico tu bu lar 

SERVICE For m ulti-purpose and standard parts, please see P H I L I PS' Service Catalogue. 

Fur d ie  U niversal- undo Standard-Tei le  s iehe den PHl LlPS Service-Katalog. 

Voor universele en standaardonderdelen raad plege men de P H I L I PS Service Catalogus. 

Pour ies pieces u n i verse l les et standard veu i l lez consulter I e  Catalogue Service P H I L I PS. 

Para piezas u n i versales y standard consulte el  Catalogo d e  Servicio P H I LI PS. 
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Resistors 

Item Ordering number Value (rl) % Type Description 

601 5322 1 05 40007 75 25 0. 1 W H F-voltage d ivider 

602 5322 1 0 1  240 1 2  22 k Potentiometer 

Unit 1 

606 5322 1 1 6  50253 324 k 1 M R30 Metal f i lm 

607 5322 1 00 1 0088 220 k 20 0. 1 W Potentiometer 

608 4822 1 00 1 0 1 07 470 k 20 0 . 1  W Potentiometer 

609 5322 1 00 1 0088 220 k 20 0. 1 W Potentiometer 

6 1 0  5322 1 1 6 54328 51  k 2 C R 25 Carbon 

61 2 5322 1 00 1 0036 4.7 k 20 0.1 W Potentiometer 

6 1 6 5322 1 1 6 54328 51  k L. C R 25 Carbon 

623 5322 1 1 6 54202 7 . 5  k 2 C R 2 5  Carbon 

626 5322 1 1 6 50095 5 1 0  k 2 C R 2 5  Carbon 

628 5322 1 1 6 54207 k 2 C R 2 5  Carbon 

630 5322 1 1 6 50752 1 . 5  k 2 C R 25 Carbon 

631 5322 1 00 1 0036 4.7 k 20 0. 1 W Potentiometer 

663 5322 1 1 6  541 88 M M R30 Metal f i lm 

665 5322 1 1 6 54327 1 0  k M R 25 Meta l f i lm  

666 5322 1 1 6 50726 36. 5 k M R 25 Meta l f i lm 

667 5322 1 1 6 50897 1 8. 2  k M R 25 Metal  f i lm 

668 5322 1 1 6  50666 73.2 k M R 25 Metal  f i lm 

669 5322 1 1 6  50446 66. 5 k M R 25 Metal f i lm 

Unit 2 

601 5322 1 1 6 50524 3 k 2 C R 2 5  Carbon 

602 5322 1 1 6 541 48 9. 1 k 2 C R 2 5  Carbon 

603 5322 1 1 6 50859 9 1  k 2 C R 25 Carbon 

604 5322 1 1 6 54293 4.7 k 2 C R 25 Carbon 

605 5322 1 1 6 541 47 3.9 k 2 C R 25 Carbon 

606 5322 1 1 6 54079 36 k 2 C R 2 5  Carbon 

607 5322 1 1 6 50872 62 k 2 C R 25 Carbon 

61 1 5322 1 1 6 50747 1 k 2 C R 2 5  Carbon 

61 2 5322 1 1 6 50603 360 k 2 C R 25 Carbon 

6 1 4  5322 1 1 6  54405 750 k 2 C R 25 Carbon 

61 5 5322 1 1 6 54343 5 . 1  k 2 C R 25 Carbon 

61 6 5322 1 1 6  50747 1 k 2 C R 2 5  Carbon 

6 1 7  5322 1 1 6 50603 360 k 2 C R 25 Carbon 

621 5322 1 1 6 50309 24 k 2 C R 2 5  Carbon 

623 5322 1 1 6 541 91 30 k 2 C R 2 5  Carbon 

624 5322 1 1 6 541 7 1  2 .2  k 2 C R 2 5  Carbon 

625 5322 1 1 6 54089 6.2 k 2 C R 25 Carbon 

629 5322 1 1 6 54343 5. 1 k 2 C R 2 5  Carbon 

632 4822 1 00 1 0035 1 0  k 20 0. 1 W Potentiometer 

635 5322 1 1 6 54001 1 5  k M R25 Meta l f i l m  

636 5322 1 1 6 54202 7 . 5  k 1 M R25 Metal f i lm 

638 4822 1 00 1 0029 2.2 k 20 0. 1 W Potentiometer 
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Capacitors 

Item Ordering number Value % V Description 

581 5322 1 22 70069 1 00 p F  1 0  350 Lead feed-through 

582 5322 1 22 70069 1 00 p F  1 0  350 Lead feed-through 

583 4822 1 22 70063 2 . 2  n F  -20/+50 400 Feed-th rough 

584 4822 1 22 70063 2.2 n F  -20/+50 400 Feed-th rough 

585 4822 1 22 70063 2.2 n F  -20/+50 400 Feed-throlJgh 

586 4822 1 22 70063 2.2 n F  -20/+50 400 Feed-th rough 

587 4822 1 22 70063 2.2 n F  -20/+50 400 Feed-through 

588 4822 1 22 70063 2 .2  n F  -20/+50 400 Feed-th rough 

589 4822 1 22 70063 2 .2  n F  -20/+50 400 Feed-th rough 

590 4822 1 22 70063 2 .2  n F  -20/+50 400 Feed-through 

591 4822 1 22 70063 2.2 n F  -20/+50 400 Feed-th rough 

592 4822 1 22 70063 2 .2  n F  -20/+50 400 Feed-th rough 

593 4822 1 22 70063 2.2 n F  -20/+50 400 Feed-th rough 

594 4822 1 22 70063 2 . 2  n F  -20/+50 400 Feed-th rough 

595 4822 1 22 70063 2.2 n F  - 20/+50 400 Feed-through 

Unit 1 

596 5322 1 25 1 4009 Tun ing 

501 4822 1 25 50045 2 . . .  22 pF 1 00 Trimmer 

503 4822 1 25 50045 2 . . .  22 pF 1 00 Trimmer 

505 4822 1 25 50045 2 . . .  22  p F  1 00 Trimmer 

507 4822 1 25 50045 2 . . .  22 pF 1 00 Trimmer 

508 4822 1 22 3 1 072 4.7 p F  ±0.25 p 1 00 Ceram ic 

509 4822 1 22 31 1 77 470 p F  2 1 00 Ceramic 
5 1 0 4822 1 25 50045 2 . . .  22 pF 1 00 Trimmer 

5 1 1 4822 1 22 3 1 06 1  1 8  p F  2 1 00 Ceramic 

5 1 2 4822 1 25 50045 2 . . .  22 pF 1 00 Trimmer 

51 4 4822 1 25 50045 2 . . .  22 pF 1 00 Trimmer 

5 1 5  4822 1 22 31 061 1 8  pF 2 1 00 Ceram ic 

5 1 6 4822 1 25 50045 2 . . .  22 pF 1 00 Trimmer 

5 1 8  4822 1 25 500 1 7  5.5 . . .  65 pF 1 00 Trimmer 

5 1 9 4822 1 22 3 1 08 1  1 00 p F  2 1 00 Ceramic 

520 4822 1 22 3 1 056 1 2  p F  2 1 00 Ceramic 
521 4822 1 22 31 1 77 470 pF 2 1 00 Ceramic 
522 4822 1 22 31 1 65 300 pF 2 1 00 Ceramic 
523 5322 1 22 1 0 1 07 1 00 n F  -20/+80 30 Ceramic 
524 5322 1 2 1 401 97 p F  20 1 00 Polyester 

525 5322 1 22 301 03 22 n F  -20/+ 1 00 40 Ceramic 
526 5322 1 22 30 1 03 22 n F  -20/+1 00 40 Ceram ic 
527 4822 1 22 31 2 1 1 1 00 pF 5 400 Ceramic 
528 5322 1 22 1 0 1 07 1 00 n F  -20/+80 30 Ceramic 
529 5322 1 22 301 03 22 n F  -20/+ 1 00 40 Ceram ic 

530 4822 1 24 20461 47 pF 1 0  E lectro lytic 
531 5322 1 22 301 03 22 n F  - 20/+ 1 00 40 Ceramic 
532 5322 1 22 30 1 03 22 n F  -20/+ 1 00 40 Ceram ic 
533 5322 1 22 30 1 03 22 n F  -20/+ 1 00 40 Ceramic 
534 4822 1 24 20475 1 0  pF 25 E lectrolytic 

535 5322 1 22 301 09 1 .5 pF 0.25 p 1 00 Ceram ic 
536 5322 1 22 30 1 03 22 n F  -20/+1 00 40 Ceram ic 
537 5322 1 22 1 0 1 07 1 00 n F  -20/+80 30 Ceramic 
538 4822 1 25 500 1 7  5.5 . . .  65 pF 1 00 Trimmer 
539 4822 1 22 31 1 77 470 p F  2 1 00 Ceram ic 
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Item Ordering number Value % V Description 

540 5322 1 22 1 0 1 07 1 00 n F  -20/+80 30 Ceramic 

541 5322 1 22 30 1 03 22 n F  -20/+ 1 00 40 Ceramic 

542 4822 1 25 50045 2 . . .  22 p F  1 00 Trimmer 

543 4822 1 22 31 063 22 p F  2 1 00 Ceramic 

544 4822 1 22 31 1 75 nF 1 0  1 00 Ceramic 

545 4822 1 22 3 1 08 1  1 00 pF 2 63 Ceramic 

546 5322 1 22 1 0 1 07 1 00 n F  -20/+80 30 Ceramic 

547 4822 1 22 31 207 68 pF 1 0  400 Ceramic 

548 4822 1 22 31 207 68 p F  1 0  400 Ceram ic 

549 5322 1 22 1 01 07 1 00 n F  -20/+80 30 Ceramic 

550 4822 1 22 3 1 207 68 p F  1 0  400 Ceramic 

551 4822 1 22 31 1 65 300 pF 2 1 00 Ceramic 

552 5322 1 2 1 40323 1 00 n F  1 0  1 00 Polyester 

553 5322 1 24 24063 f.1 F  63 E lectrolytic 

554 5322 1 22 1 0 1 07 1 00 n F  -20/+80 30 Ceramic 

555 4822 1 24 20476 22 J.1F 25 E lectro lytic 

556 4822 1 24 20461 47 J.1 F  1 0  E lectrolytic 

557 5322 1 22 301 03 22 n F  -20/+ 1 00 40 Ceram ic 

558 4822 1 24 20476 22 J.1F 25 Ceram ic 

-, 559 4822 1 2 1 40045 22 n F  1 0  250 Polyester 

560 5322 1 22 1 0 1 07 1 00 n F  -20/+80 30 Ceramic 

561 4822 1 2 1 40232 220 n F  20 1 00 Polyester 

562 5322 1 22 1 01 07 1 00 n F  -20/+80 30 Ceramic 

563 4822 1 22 3 1 2 1 1 1 00 pF 5 400 Ceramic 

564 5322 1 22 301 03 22 nF -20/+ 1 00 40 Ceram ic 

565 4822 1 24 20461  47 J.1 F  1 0  E lectrolytic 

566 4822 1 22 3 1 072 47 pF 2 1 00 Ceram ic 

567 4822 1 24 20463 1 00 J.1 F 1 0  E lectrolytic 

568 5322 1 22 301 03 22 n F  -20/+ 1 00 40 Ceram ic 

Unit 2 

501 5322 1 2 1 40283 3.3 f.1 F  1 0  1 00 Polyester 

502 4822 1 24 20461  47 J.1F  1 0  E lectro lytic 

503 4822 1 24 205 1 4  1 000 f.1F 6.3 E lectro lytic 

504 4822 1 24 2046 1 47 f.1 F  1 0  E lectro lytic 

505 5322 1 24 24063 1 f.1F  63  E lectrolytic 

506 5322 1 2 1 40323 1 00 n F  1 0  1 00 Polyester 
507 5322 1 2 1 40323 1 00 n F  1 0  1 00 Polyester 

508 5322 1 24 24063 f.1 F  63 E lectrolytic 

509 4822 1 24 20461  47 J.1 F 1 0  E lectrolytic 

5 1 0  5322 1 24 24063 1 J.1 F  63 E lectro lytic 

5 1 1 4822 1 24 20529 1 000 J.1 F  25  E lectro lytic 

5 1 2  4822 1 24 20529 1 000 J.1 F  2 5  E lectro lytic 

5 1 3 4822 1 2 1  504 1 4  3 n F  5 63 Polyester · 

5 1 4  4822 1 24 20476 22 f.1 F  25 E lectrolytic 
5 1 5 4822 1 22 31 1 75 n F  1 0  1 00 Ceramic 

5 1 6  4822 1 22 31 1 75 n F  1 0  1 00 Ceram ic 
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Miscellaneous 

I tem Ordering number Description 

391 5322 2 1 6  641 1 2  Unit  1 ;  pr inted wir ing board 

392 5322 2 1 6  64 1 1 3  Un i t  2 ;  pr inted wir ing board 

393 5322 2 1 6  64 1 1 4 U n i t  3; pr inted wir ing board 
7 5 1  5322 1 46 24059 Mains transformer 
752 5322 242 74036 Quartz crystal 1 0  M H z  

761  5322 1 56 1 40 1 9  L 1 ,  Co i l  3.56 m H  

762 5322 1 56 1 402 1 L2, Coi l  366 J..lH 

763 5322 1 56 1 4022 L3, Coi l  35.6 J..lH 

764 5322 1 56 1 4023 L4, Coi l  3.66 J..lH 

765 5322 1 56 1 4024 L5, Coi l  0.3 J..l H 

766 5322 1 57 44001 L6, Co i l  
767 5322 1 57 44002 L7, Coi l  
768 5322 1 56 1 4025 L8, Co i l  1 . 58 mH 
769 5322 1 56 1 4026 L9, Co i l  0.94 J..lH 

770 5322 1 58 1 4044 Co i l  1 . 5 mH 

7 7 1  5322 1 58 1 0278 Co i l  1 mH 
772 5322 1 58 1 4065 Co i l  47 m H  
81 1 5322 1 34 44072 Lamp, 40 mA 
81 2 5322 1 34 44072 Lamp, 40 mA 
81 3 5322 1 34 44072 Lamp, 40 mA 

81 5 5322 344 64041 I nd icator 1 20 J..lA, R i = 1 500 n 

Se mi-conductors 

Diodes 

Type Ordering number Oty L ocation 

B B 1 06 5322 1 30 30769 5 Unit  1 :  40 1 , 402, 403, 4 1 1 , 4 1 2  
BAX 1 3  5322 1 30 40 1 82 6 U n it 1 :  404, 405, 406, 407, 408, 4 1 0  
AA1 1 9  5322 1 30 40229 Unit  1 :  409 
BA2 1 7  4822 1 30 30703 4 U n it  1 :  4 1 3, 4 1 4, 4 1 5  

Un it 2 :  402 
BA2 1 6  5322 1 30 j0702 Un it 2: 40 1 
BZX79-C5V 1 5322 1 30 30767 Unit  2: 404 
BY 1 64 5322 1 30 304 1 4  U n it 2 :  405 
MV50 5322 1 30 34259 6 U n it 3 :  49 1 , 492, 493, 494, 495, 496 

Transistors 

Type Ordering number Oty Location 

B D 1 35 5322 1 30 40645 3 1 1 
B 0 1 36 5322 1 30 407 1 2  3 1 4  
B F X89 5322 1 30 40542 8 Unit  1 :  30 1 , 302, 304, 308, 309, 3.1 0, 3 1 1 , 3 1 2  
B FW 1 0 5322 1 30 40443 1 U n it 1 :  303 
B F 254 5322 1 30 441 1 7  2 U n it 1 :  305, 306 
BC238C 5322 1 30 441 98 5 U nit  1 :  307, 3 1 4, 3 1 5  

Unit  2 :  304, 306 
BC238 5322 1 30 40758 4 Un it  1 :  3 1 3  

Un it 2 :  305, 307, 3 1 2  
BC308 5322 1 30 441 1 9  3 U n i t  2 :  30 1 , 302, 3 1 3  
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5 1  

I ntegrated circuits 

Type Ordering number Qty Location 

FJH 1 3 1 /7400 5322 209 84 1 43 1 Unit 1 :  32 1 
SN7490N 5322 209 84 1 1 4 2 Unit 1 :  322, 323 
TAA3 1 0A 5322 209 8436 1 1 Unit 1 :  324 
CA3086 5322 209 84 1 1 1  1 Unit  2: 321 
SN7274 1 P  5322 209 84 1 63 2 Unit 2: 322, 323 
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o 
o 

MA8234 MA8239 

o 

MA8235 MA8240 

o 

MA8236 MA8241 

o 

MA8237 MA8242 

o 

MA8238 

R e marks 

� Oscillograms recorded with Tektronix oscilloscope, type 561 A + plug in 3A6 
� For settings of oscilloscope and PM 5324 see table 4,  page 55 

Fig. 38. Oscil/ograms of unit 1 

o 

MA8243 

MA8244 

o 

MA8245 

MA8246 
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Fig. 39. Printed wiring board 1 

-

0 0 
0 0 

0 0 0 0 0 
0 0 0 
0 0 0 0 
0 0 

Fig. 40. Demounting the push-button unit on unit 1 

• 
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-6 

-

-

o 

+ 

-7 

s · . 

572 

- -8 9 

Fig. 4 1. Printed wiring board 2 

MA8226 

o 

MA8227 

MA8228 

Remarks 

1 3  
1 2  --

I-

'-
+ 

o 

o 

MA8229 

o 

M A 8230 

o 

MA8231 

- Osc i l l ograms recorded with Tektron ix  osc i l loscope, type 50 1 A  + plug in 3A6 
- For settings of osc i l l oscope and PM 5324 see table 4, page 55 

Fig. 42. Oscil/ograms of unit 2 

1 4  -

MA8249 

MA8232 

MA8233 
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Table 4 Settings of osci l loscope and PM 5324 

Osc i l loscope PM 5324 

Osci l logram Y X Pressed button Other adjustments 

number V/cm . .  secs./cm 

2 1 0  m WOB . 
.4 . .  5 

2 2 1 0  m WOB . 
.4 . .  5 

3 5 1 0  m WOB. 
.4 . .  5 SWE E P  W I DTH to max . 

4 2 1 0  m WOB . F R EQUE NCY at 470 kHz  

.4 . .  5 

5 2 1 0  m WOB 
.4 . .  5 

6 2 1 0  m WOB . 
.4 . .  5 

7 2 0 .5  m .4 . .  5 

} 
8 2 0.5 m .4 . .  5 

F R EQU ENCY at 470 k H z  
No modu lation 

9 2 0. 5 m .4 . .  5 

1 0  2 1 /1 .4 . .  5 

} 

F R EQU E NCY at 470 k H z  
No modulation 
HF A M P L I TU D E  50 mV 

1 1  0. 1 1 /1 .4 . .  5 Output term i nated with 75 n 

1 1  a 0 . 1  0 .5 m .4 . .  5 F R EQUENCY at 470 k H z  
AM 1 k H z  H F  A M P L I T U D E  5 0  mV 

Output terminated with 75  n 

1 2  2 1 /1 .4 . .  5 

} 

F R EQU E NCY at 470 k H z  

1 3  1 /1 .4 . .  5 No modu lation 

1 4  1 /1 .4 . .  5 H F  A M P L I T U D E  50 mV 
Output term i nated with 75  n 

1 5  5 0 . 1  /1 .4 . .  5 
CA L.  

1 6  5 0.5 /1 .4 . .  5 F R EQUE NCY at 470 kHz  

CAL. No modu lation 

1 7  5 5 /1  .4 . .  5 
H F  A M P L I T U D E  50 mV 

CAL.  
Output terminated with 75  n 

1 8  5 5 /1 .4 . .  5 
CAL. 

1 9  5 0 .5  m .4 . .  5 

} 

F R E QU E NCY at 402 k H z  
No modulation 

20 5 0 .5 m .4 . .  5 H F  A M P L I T U D E  50 mV 
Output terminated with 75  n 

= = = = = 0  c..J 
0 0 0 0 � o  0 496 495 494 493 <D 492 491 

" 
MA8250 

Fig. 43. Printed wiring board 3 
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QUALITY REPORTING 

CODING SYSTEM FOR FAILURE DESCRIPTION 
The following information is  meant for Philips service workshops only and serves as a guide for exact reporting of  

service repairs and maintenance routines on the  workshop charts.  
For full details reference is made to I n formation GI ( I ntroduction) and Information Cd 689 (Specific information for 
Test and Measuring Instruments) .  

LOCATION 
ITID 

Uni t n umber 
e .g. OOOA or 000 1 (for unit A or I ;  not 00 A 

or OOU I )  

or: Type n umber of an accessory (only i f  delivered 

with  the equipment) 

e .g .  905 1 or 9532 (for PM 905 1 or PM 9 5 3 2 )  

'.1r :  Un�nown/ ot applicable 
0000 

CATEGORY 
o 
o n known , not  applicable (fault not  presen t ,  

i n termittent o r  disappeared) 
Software error 

2 Readjustment 

3 Electrical repair (wiring, solder joint, e tc . )  

4 Mechanical repair (polishing, fi ling, re machining, e t c . )  
5 Replace ment 
6 Cleaning an d/or l ubrication 
7 Operator error 

8 Missing items (on pre-sale test) 
9 Environmental requirements are not met 

COMPONENT/SEQUENCE NUMBER 
1111 1 11 
Enter the ident ification as used in the circuit diagram ,  

e .g . :  

G R I 003 Diode G R  1 003 

TS0023 Transistor TS23 

l CO I O I  I ntegrated circuit I C I O I  

RO . . . .  Resistor, potentiometer 

CO . . . .  Capaci tor, variable capacitor 
BO . . . .  Tube, valve 
LA . . . .  Lamp 
VL. . .  F u se 
SK . . . .  Switch 
BU . . . .  Conne ctor, socke t ,  terminal 
TO . . . .  Transformer 
LO . . . .  Coil  
XO . . . .  Crystal 
CB . . . .  Circuit block 
RE . . . .  Relay 
ME . . . .  Mete r ,  ind icator 
BA . . . .  Battery 
TR . . . .  Chopper 

Parts not identified in the circuit diagra m :  

990000 

99000 1 

99000 2 
990003 
990004 
990005 
990006 
990007 
990008 
990009 
990099 

Unknown/Not applicable 

Cabinet or rack (text plate, emble m ,  grip,  
rai l ,  graticule , etc.)  

Knob (incl .  d ial knob, cap,  e tc . )  
Probe (only jf attached to  i nstrument) 
Leads and associatep plugs 

Holder (valve, transistor, fuse , board, e t c . )  
Complete unit  (p.w. board, h . t .  u n i t ,  e t c . )  
Accessory (only those without type number) 
Documentation (manual,  supplement,  etc .)  
Foreign object 
Miscellaneous 
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Sales and service al l  over the world 

Argenti na : Phi l ips Argentina S.A, Casslla 
Correo 3479, B uenos A i res; tel. T.E. 70, 7741 
al 7749 

Austra l i a : Phi l ips Electrical Pty Ltd., P h i l ips 
House, 69-79 Clarence Street. Box 2703 
G . P.O. ,  Sydney, tel. 2.0223 

Belgie/Belg i q u e :  M . B. L. E., P h i lips Bedrijfs
apparatuur, 80 Rue des Deux G ares, B ruxel les; 
tel.  230000 

B o l ivia : P h i l ips Sudamericana, Casilla 1 609, 
La Paz; tel. 5270- 5664 

B rasi l : S A  Phi l ips Do Brasil .  I n belsa D iviSio n ;  
Avenida Pau lista 21 63 ;  P O Box 8681 , Sao 
Paulo S P . ;  tel. 8 1  - 2 1 61 

B u rundi : P h i l ips S.A . R . L  . .  Avenue de G rece, 
B . P. 900, Bujumbura 

Canada : P h i lips E lectronic I nd ustries Ltd., 
Electronic Equi pment D ivision, P h i l i ps House, 
1 1 6 Vanderhoof Avenue, Toronto 1 7  (O ntario ) ,  
tel.  425- 51 6 1  

Chile : Phi l ips Chi lena SA, Casi l la 2687, 
Santiago de Chi le ;  tel. 35081 

Colombia : I ndustrias P h i l ips de Colombia 
S A, Cal le 1 3  no. 51 -03, Apartado Nacional 
1 505, Bogota; tel .  473640 

Costa R i ca : Phi l ips de Costa R ica Ltd., 
Apartado Postal 4325, San Jose; tel. 21 01 1 1  

Danmark : P h i l i ps Elektronik Systemer A/S 
Afd. I nd ustri & Forskning ; StrandlodsveJ 4 
2300 - K0benhavn S; Tel (01 27) AS 2222; 
telex 27045 

Deutsch l a nd ( B u ndesrepu bl ik)  Phi l ips Elek
tronik Ind ustrie G mbH, Rontgenstrasse 22, 
Postfach 6301 1 1 , 2 Hamburg 63; tel. 501 031 

Ecuado r :  Phi l ips Ecuador SA, Casilla 343, 
Quito; tel. 239080 

E i re :  Phil ips E lectrical ( I reland) Ltd., New
stead, Clonskeagh, D ubl in 1 4 ; tel. 97661 1 

EI Salvador : Phi l ips de EI Salvador, Apartado 
Postal 865, San Salvador; tel. 21 7441 

Espana : P h i l i ps I berica S A  E., Avenida de 
America, Apartado 2065, M adrid 1 7 ; tel 
2462200 

Ethiopia : Phi l ips Ethiopia ( Priv. Ltd Co. ) ,  
P. O . B .  2565; C u n n i ngham Street, Addis Abe
ba; tel. 48300 

France : Phi l ips I nd ustrie, D ivision de la SA 
Phi l ips I ndustrielle et Commercia Ie 1 05, Rue 
de Paris, 93 002 Bobigny; tel .  84527 -09 

G ha n a : Phi l ips ( G hana) Ltd ., P. O . B. M 1 4, 
Accra; tel. 660 1 9 

G reat Brita i n : Pye U n icam Ltd., York Street, 
Cambridge; tel. (0223) 58866 

G uatema l a : Compania Comercial Phi lips de 

G uatemala S .A,  Apartado Postal 238, G uate
mala City; tel .  64857 

H e l l as : P h i l ips S A  H e l lenique. B . P. 1 53, 
Athens; tel.  230476 

Hong Kong : P h i l i ps H ong Kong Ltd .. P . O . B .  
2 1 08, S I .  George's B u i l d ing.  2 1  st floor, H ong 
Kong, tel.  H - 249246 

India : P h i l ips I ndia Ltd , Sh ivsagar Estate, 
B lock "A", Dr.  Annie Besant Road. P . O . B .  
6598, Worl i ,  Bombay 1 8 ; t e l .  370071 

I ndonesia : P T. Phi l ips Development Cor
poration, Djalan Proklamasi 33, P.O B.  2287, 
Djakarta; tel. 51 985 - 5 1 986 

Iran : Phi l ips I ran Ltd., P . O . B .  1 297, Tehera n ;  
t e l .  48344- 68344 

Island : Heimi l istaeki S F, Saetun 8, Reykjavi k ;  
tel.  24000 

Islas Canarias : Phi l ips Iberica S.A.E. ,  Tria n a  
1 32, Las Palmas; Casi l l a  39-41 , Santa C r u z  de 
Tenerife 

Ita l ia : P h i l i ps S.pA, Sezione PIT; Via Le 
Elvezia 2, 20052 M o nza; tel. (039) 361 -441 ; 
telex 35290 

Kenya : Phi l ips ( Kenya) Ltd., P .O.B.  30554, 
N a i robi;  tel.  29981 

M a laysia : Electronic Suppl ies ( M a l aysia )  
Sdn B hd. P.O.  B o x  332, Kuala Lumpur; tel.  
5641 73 

M ex ico : Phi l ips Comercial S.A de C.v., 
U ruapan 7, Apdo 24-328, M eXICO 7 D . F . ;  
t e l .  2 5 - 1 5 - 40 

Nederland : Phi l ips Nederland B V .  Bosc h 
d ijk, Gebouw V B ,  E indhoven ; tel .  793333 

Ned. Ant i l len : N.V. P h i l ips Anti l ldna,  Post
bus 523, Wil lemstad; tel. Cu rac;:ao 36222-
35464 

N ew Zea l a n d : Phi l ips E lectronical  Industries 
( N.Z.) Ltd., Professional and I n dustrial Division, 
70-72 Kingsford Smith Street, P.O . B. 2097, 
Lya l l  Bay, Well ington;  tel.  73 - 1 56 

N igeria : Phi l ips ( N igeria )  Ltd., Ph i l ips H ouse, 
6 Ijora Causeway, P .O.B.  1 921 , Lagos; tel. 
4541 4/7 

N ippon: N i hon Phi l ips Corporation, P.O.B. 1 3, 
Trade Center, Tokyo 1 05; tel .  (03) 435-52 1 1  

N o rge : N o rsk A.S. Phi l ips, Postboks 5040, 
Oslo; tel. 463890 

J 
Osterreich : Oesterreichische Phi l ips I nd ustrie 
G m b H ,  Abtei lung I ndustrie E l ektronik, Triester
strasse 64, A - 1 1 01 Wien; tel. (0222) 64551 1 /  
31 

Pakista n : P h i l i ps Electrical Co. of Pakistan 
Ltd ..  E I - M arkaz, M A  J i n n a h  Road, P . O . B .  
7 1 01 ,  Karachi ;  t e l .  70071 

63 

Paraguay : P h i l ips del Paraguay S.A., Casi l la 
de Correo 605, AsunCi o n ;  tel.  8045 -5536 - 6 666 

Peru : P h i l ips Peruana S . A. Apartado Postal 
1 841 , Lima; tel. 326070 

P h i l i p p i nes : E lectronic Development & Ap
pl ication Center. 2246 Pasong Tamo Street. 
P .O.B.  9 1 1 ,  M akati Commercial Center, M akati 
Rlzal 0 - 708. tel.  889453 to 889456 

Portuga l :  P h i l ips Portugu esa S . A . R . L . ,  Rua 
Joaqulm Antonio d'Aquiar 66,  Lisboa; tel.  
683 1 2 1 /9. 

R epublique du Zaire : Phi l ips du Zaire 
S . C . R  L.. 1 37, Bou levard du 30 Juin, B . P  
1 798, Ki nshasa 

Rwanda : P h i l i ps Rwanda S A R . L., B . P. 449, 
Kigal i  

Schwe i z - S u isse-Sv izzera : P h i l i ps A.G. ,  
B i nzstrasse 38,  Postfach 8027, Zurich; tel. 
051 - 44221 1 

Singapore : E l ectronic Suppl ies ( Singapore) 
Private Ltd. P.O. Box 4029, S i ngapore 21 

South Africa : South African P h i l i ps ( Pty) 
Ltd., P. O . B .  7703, 2, H erb Street. New Doorn
fontein, Johan nesburg; tel .  24-0531 

Su o m i : Oy Phi lips Ab, Postboks 1 0255, H e l 
s i n k i  1 0; t e l .  1 09 1 5 

Sverige : Svenska A B . P h i l i ps, Fack, L iding
ovagen 50,  Stockholm 2 7 :  te l .  08/635000 

Ta iwa n : Y u ng Kang Trading Co. Ltd., San 
Min B u i l d ing, 1 st Floor, 5 7 - 1  Chung Shan N 
Road, 2 Section. P . O . B .  1 467, Ta ipei; tel. 
577281 

Tanza n i a : P h i l ips (Tanza n i a )  Ltd., pia P . O . B .  
30554, N a i robi, Kenya 

Thai la n d : Phi l ips Thai land Ltd., 283, Si lom 
Road,  B a ngkok; te l .  36980, 36984-9 

Turkiye : Turk P h i l i ps Ticaret AS., Posta 
Kutusu 504, Istanbu l ;  tel. 453250 

U ruguay : P h i l i ps de U ruguay, Avda Uruguay 
1 287, M ontevideo; tel.  956 4 1 - 2 -3 - 4  

U . S . A . : Test a nd M easuring I nstruments I n c . ;  
224 Duffy Avenue, H icksville, L . I . ,  N .Y. 1 1 80 2 ;  
t e l .  ( 5 1 6 )  433 -8800: telex no. 5 1 0 - 2 2 1 - 1 839 

Venezuela : C.A Phi l ips Venezolana, Apar
tado Postal 1 1 67, Caracas; tel. 3605 1 1 

Zambi a : Phi l ips E l ectrical Ltd., Professional 
Equ ipment DiviSion, P . O . B .  553 Kitwe; tel. 
2526/7 /8; Lusaka P.O. Box 1 878 

7301 0 1  

For cou ntries n o t  I isted a ri d  f o r  i n formation on 
changes of address: 
N. V.  Ph i l ips 
Test and Measu r i ng I nstruments Dept .  
E i ndhoven - Netherlands 
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