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PREFACE

Thte Introduction to last year’s volume (1967-68 Models) was included to
explain why that volume, and the previous one (1966—67 Models), had de-
parted slightly from the traditional style of the series. In a similar manner
here, space has been provided to describe the additional changes that have
been made in this volume.

There are now five main sections, one dealing with Recent Developments
and the other four containing servicing data. Each of the data sections is
preceded by a sub-title page which shows the nature of its content, and
acknowledgement to the manufacturers concerned in that section.

Included in the Recent Developments section is an article on Colour
Television Test Equipment, and a general description of an EVR System,
which may have a great impact in fields of mass communication.

Colour Television has continued to grow, and the section devoted to it has
been expanded, both to embrace new receivers and follow-up material for
the receivers featured last year. Again it has been found necessary to
“ split ”” many colour television receiver diagrams across a number of pages.
Consideration was given to a larger page size, but this would have caused an
abrupt departure from the * handy size ” and destroyed the recognisable
continuity of the series. A study of the different receivers reveals that
colour television receiver circuitry still varies considerably among models,
though most manufacturers are following specific design lines. Hybrid
receivers, it seems, are the most favoured, only one manufacturer having a
fully transistorised model available. '

The section headed “ Radio Servicing ”’ contains information covering
Radiograms, Record Players, etc., as previously, subject to one change out-
lined in the paragraph following. The former is obviously the larger section
and, although it is impossible (without extensive enlargement and price
increase) to cover all models produced by all manufacturers, many new makes
have been included. It is intended to maintain continuity as far as possible
. and models not included (provided adequate information is available) will be
featured, together with the later models, in next year’s volume.

Tape Recorders have now been given their own section and sub-title page.
With the aid of the Contents List and Index, the user should be able to find
information on tape recorders much more quickly than hitherto.

Monochrome Television Receiver data is contained in the last section, as
previously, away from the data on colour television receivers to prevent
confusion between them.

In general, the changes in this and the last two volumes have been made to
cope with the situation in the Radio Trade, which has been much altered by
the advent of colour television. Overall, the format and policy of these books
remains unchanged.
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PREFACE

We express our gratitude to all the manufacturers and agents who have
co-operated with us in the preparation of this volume. Their co-operation,
together with the assistance received from S.E.R.T., R T.E.B. and R.T.R.A,,
has proved invaluable.

It is gratifying to record that, in order to deal with an increasing demand
for their many services, the S.E.R.T. and R.T.E.B. have moved into larger
accommodation at Faraday House, 8-10 Charing Cross Road, London,
W.C.2. Increased interest, further requirements for adequate training and
examination of servicing personnel, together with the necessity for improved
courses of instruction have been main factors responsible for their expansion.

It is hoped that regular users of these volumes will find that the quality of
the series has been maintained, irrespective of the alterations. Improved
methods of production have resulted in a further increase in the number of
pages without materially affecting the costs and subsequently the consumer.

J.H.



DEVELOPMENTS IN
ELECTRONIC VIDEO RECORDING AND REPRODUCTION

Reports in the Press have given some prominence to a radically new audio-
visual system called EVR—Electronic Video Recording, which represents a
technological development expected to have a substantial impact in the field
of home entertainment and in education.

The' EVR system makes it possible for the first time to show on a conven--
tional television receiver, in the home or classroom, pre-recorded program-
ming from ciné film and video tape. It combines optics and electron-
physics technology to produce, inexpensively and in large quantities, cart-
ridges containing video and audio information. The system is the result
of many years of intensive research and development by the American CBS
laboratories. Demonstrations there have shown that a great deal more
pictorial and sound information can be stored on the EVR cartridge than is
possible on a reel of magnetic tape of the same diameter, and at a much lower
cost than with conventional ciné or magnetic-tape techniques. EVR cart-
ridges are capable of carrying up to one hour of black-and-white program--
ming or one half-hour of colour.

There are three main stages in the system:

Pre-recording: An electronic process: transfers any film or video taped
programme to a special 8-75-mm unperforated thin photographic film.

Cartridge: The film is contained in a cartridge 7 inches in diameter by
% inch thick.

Reproduction: The cartridge is inserted into the player where it is auto-
matically threaded, played, rewound and ejected. The player, which is
roughly the size of a domestic tape recorder, is attached to the aerial socket of

20¢

TELEVISION MAGNETIC MOT!OICTURE

/ on 'Y on / N
INFORMATION
ELECTRON BEAM
RECORDER

RAW STOCK

EVR MASTER

FiG. 1. EVR ELECTRON BEAM' RECORDER TAKES PROGRAMME MATERIAL FROM TV CAMERA,
MAGNETIC TAPE OR CINE FILM TO GENERATE AN EVR MASTER, IN COLOUR OR BLACK-AND-WHITE.
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EVR MASTER

RAW STOCK "HIGH-SPEED
MULTIPLE
PRINTER

FiG. 2. ONE 20-MINUTE PROGRAMME CAN BE PRINTED IN APPROXIMATELY 30 SECONDS BY
EVR HIGH SPEED MULTIPLE PRINTER, WHICH GENERATES MULTIPLE EVR FILM CARTRIDGES
FrROM THE EVR MASTER. .

EVR CARTRIDGES

the television set. The EVR film moves at a speed of 5 inches a second, and
one of its great advantages is that it can be stopped at will and a single frame
shown. It also makes possible the display of film strips or ciné films on one
and the same machine.

It is emphasised that the player is not a video tape recorder and that the
film cartridges it plays will be made only in processing laboratories designed
for the purpose. As yet there is no indication that there is any possibility
for the recording process becoming available to the general public for use in
a similar manner to that of magnetic recording. Demonstration of EVR
equipment in this country is to be expected shortly and preliminary reports
suggest that cartridges and players will be available in the spring of 1969.

EVR CARTRIDGES

ELECTRO- |
OPTICAL |
TRANSDUCER!

:

1

ELECTRONIC SIGNAL TO TELEVISION
SET ANTENNA TERMINALS

Fic. 3. ELECTRO-OPTICAL TRANSDUCER IN EVR PLAYER “ READS ” THE EVR CARTRIDGE,
WHICH IS REPRODUCED ON A 'T'V RECEIVER. THE RF 81GNAL IS CARRIED THROUGH THE AERIAL
TERMINALS, :
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DEVELOPMENTS IN
RADIO RECEIVERS 1968-69

Radio design continues to follow conventional patterns during the period
covered by this book, but a significant modification is the replacement of
dry-battery supplies in low-power models by mains-derived H.T. through
transformer and full-wave contact-cooled rectifier. An increase in the
number of designs incorporating AF and IF modules will be encountered by
the service engineer, the only external circuitry under the control of the
designer being the RF and oscillator tuned circuits and power supplies. It
is emphasised that due to the advent of micro-techniques and thin-film
resistor modules within these units, the possibility of servicing faulty items
becomes remote and the repair of receivers of this type will necessitate a
complete replacement.

Car Radios

The versatility of many portable receivers has been improved to make them
more suitable for operation as a car radio. When operating on an external
aerial, an external/internal switch disconnects the ferrite rod aerial windings
and replaces them with well-screened aerial tuned circuits within the receiver
fed by a screened down lead. This results in improved immunity from
ignition interference and overcomes the directional properties of the ferrite
rod which gives poor sensitivity when screened by the car body.

Stereo Multiplex Reception

Stereo multiplex decoders are featured as standard design in a number of
current models, and a beacon light, operated from the 19 kc/s. pilot tone, is
incorporated. In the Dynatron circuit the sensitivity of the beacon is ad-
justed so that it will only operate when an adequate signal for channel
separation is present at the input to the receiver.

Capacitance Diode Tuning

A number of receivers incorporate bandspread tuning. Control is effected
by means of a potentiometer connected to a reverse-biased diode in the local
oscillator circuit. The small capacitance swing introduced by the diode
limits the range of the oscillator fine tuning and only becomes effective at the
high frequency end of the Medium Waveband. Such a circuit is featured
in Philips models and is termed “ Fine Focus ” tuning. In this the diode
rectifies the oscillator voltage appearing across the tuned circuit and the
inverse voltage at the anode is set by the potentiometer tuning control (See
Philips model 13RL360 in this volume).

The application of this method of tuning would appear attractive at
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V.H.F./F.M. frequencies and is frequently to be found in A.F.C. circuits of
such receivers. The disadvantage is that large swings of frequency at the
oscillator would result in changes of gain across the band due to the R.F.
stages remaining fixed tuned. A novel method of overcoming this is in-
troduced in the Bang and Olufsen * Beolit 500” F.M. receiver. The
conventional two-gang capacitor has been replaced by two BA 110 vari-cap
diodes and five separate tuning potentiometers, all of which cover the entire
F.M. band from 875 to'108 Mc/s. The control voltage is obtained from a
separate battery in order to avoid interaction with the other stages of the
receiver. Both the oscillator and R.F. collector circuits are tuned, and the
same diodes receive A.F.C. bias from the discriminator. See Beolit 500
in this volume.

10



DEVELOPMENTS IN
COLOUR TELEVISION TEST EQUIPMENT

The test equipment discribed in this article, together with the normal
range of equipment to be found in a service department, should enable the
technician to install and service colour television receivers.

Crosshatch Generator

The crosshatch generator should have the following facilities: dual-
standard preferably covering Bands 3, 4 and 5 to avoid re-tuning of the
receiver; crosshatch for dynamic convergence; dot pattern for static con-
vergence; grey scale for checking and adjusting grey scale tracking and a
blank white synchronised raster to facilitate purity adjustments. The static
convergence magnets can be adjusted on a crosshatch pattern, but because of
the radial movement of the electron beams, a dot pattern makes adjustment
easier. Grey scale tracking can be carried out by-de-tuning the receiver to
remove the colour burst or by switching to a monochrome picture. Purity
can be adjusted by removing the input signal and advancing the brightness
control, but, due to noise and difficulty on some receivers of obtaining
sufficient brightness, this method is not satisfactory.

Degaussing Coil

Although colour receivers incorporate an automatic degaussing circuit for
the shadow mask and cathode ray tube mountings, an external degaussing
coil is required to demagnetise the chassis and surrounding metal-work.

A suitable coil may be made by winding 80o-1200 turns of 31 s.w.g.
enamelled copper wire on a 15-inch diameter former. When the coil has

been wound, the ends can be terminated in flexible insulated wires about 1 ft
long; the coil should then be insulated by wrapping it in PVC insulating

tape. 'The * half lap ” method should be used so that all parts of the coil

are covered by two layers of tape. For greater safety, another layer of tape.

should be added.

A wooden handle should then be fitted across the diameter of the. coil.
former. A switch of the push-button type (double-pole) and rated at 3.

amps 240 volts a.c., should be mounted on the coil former. The switch
must be of the biased-off type so that the coil is energised only when the
switch is being pressed.

The coil should be connected to a convenient length of good quality twin
mains lead and the lead should be fixed to the wooden handle so that rough
usage will not make the coil dangerous. -

This degaussing coil is not intended for long periods of continuous use
and it will become very warm if energised for more than a-minute or two at
a time.

II
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RADIO AND TELEVISION SERVICING
E.H.T. Meter

An e h.t. meter with a minimum 30 kV. f.s.d. is essential during installation
and maintainance. To obtain equal standards of grey scale, focus and con-
vergence on 625-line and 405-line systems, the e.h.t. voltage must remain
constant between the two systems.

A separate e.h.t. meter is more accurate, convenient and safer to use than
an e.h.t. adaptor for use with the normal multirange meters. An important
requirement of any instrument used is that it does not draw an excessive
current from the e.h.t. circuits.

The source impedance of colour receiver e.h.t. circuits is much lower than
the black-and-white e.h.t. circuits. 'The current consumed is about 1-25 mA
at 24 kV representing 30 watts of power. For this reason no chances or
risks should be taken. It is most important that no attempts be made to
draw sparks from any part of the e.h.t. supply, either to an insulated screw-
driver or to the chassis.

As in monochrome receivers the cathode ray tube inside and outside
surfaces are coated to form a capacitor for e.h.t. smoothing and it is essential
to discharge the tube before beginning service work. A lead may be made
up consisting of 2 ft. of e.h.t. cable terminated at one end in a standard e.h.t.
cavity connector fitted with a plastic insulating cap and the other in a croco-
dile clip. To discharge the tube, connect the crocodile clip to the tube
magnetic shield, remove the e.h.t. connector from the tube cavity and re-
place it with the e.h.t. connector on the prepared lead. The shorting lead
should be left in position until the receiver is ready for operation. The rapid
discharge of the tube may cause the shadow mask to become magnetised.

Warning: The e.h.t. is stabilised by a shunt regulating circuit usually
using a PDs5co valve (or equivalent). This valve emits X-radiation when
operating and for that reason it is housed in a compartment of heavy-gauge
steel. With these metal screens in place, it is safe to work in the vicinity of
the valve, but under no circumstances must the receivers be operated with
any of the metal screens removed.

. Colour Bar Generator

This instrument, though not essential, is useful when no colour trans-
missions are available. Its facilities enable adjustments to be made to the
delay line, circuitry, demodulator and checks on the performance of the
reference oscillator.

Cathode Ray Oscilloscope

The oscilloscope, preferably a double-beam, is essential for fault-finding
and setting up, especially in the decoder section. The “Y ™ amplifier
response must be level from d.c. to 6 Mc/s. and the timebase should be of
the triggered type with a sweep speed of up to 1 microsecond/centimeter.
The scope should be used with a high-impedance probe, which can be ad-
justed to compensate for the inductance and capacitance of the test leads,
otherwise distortion of waveforms or, in some cases, damping of the circuit
under test is likely to occur.
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COLOUR TELEVISION SERVICING

BAIRD | 700 Series

General Description: This series of dual-standard colour television
receivers is described in the 1967-68 volume, pages 30 to 55. This volume
contains a short history of modifications and some other additional informa-
tion. The models in the series are: #~o1/T, 701/W, 701/WP, 702/T
702/WP, 703, 704 and 707.

History of Modifications:

1. The U.H.F. tuners originally employed Fairchild transistors Trx
(BF161UA) and Trz (BF161UB). Later production tuners employ Mullard
transistors Tr1 (BF180) and Tr2 (BF181). Tuners with Mullard transistors
operate from a supply of 14 volts, and a dropper Rg is included in series
with the feed from the +25-voltline. Rg(1-5k) is mounted on top of the tuner.

2. Test-point 11 (see I.F. panel) used to be TP6. When this change was
made, TP6 was moved to the previously unnumbered pin close to the
original 'T'P6 pin.

3. The original A.G.C. circuit did not have a weak/strong system of taps,
as it has now that a resistor R103 (100k) and a flying lead have been added to
the circuit.

4. R80 was originally 560 ohms but was increased to 680 ohms to prevent
over-running of the pentode section of V1i3. R8o was later restored to its
original value of 560 ohms, see 3.

5. R607 (2-2k) was originally 1-6k, and a resistor R1o4 (10k) was added
across C60g. These changes were made to reduce the H.T. at the V.H.F.
tuner to about 180 volts, on 405, and 210 volts on 625. The modification
also reduced the screen potential of Vi3 so that R8o was returned to its
original value. R607, R1o4 and C608 are mounted on a tag strip on the
right-hand side of the L.F. panel cradle. Ci39 (2200 pF.) was added to
decouple the H.T. of the V.H.F. tuner at R.F. This capacitor is not shown
on the circuit diagram, but it exists on the I.F. panel, just above the slider
switch and to one side of the link.

6. R79 (on which L2 is wound) was originally 27k, but was changed to
5-6k to reduce the 6 Mc/s. output from the vision detector to Tr8. This
reduces patterning during colour reception which is caused by a beat fre-
quency of about 1-5 Mc/s. between 6 Mc/s. sound carrier and 4'43 Mc/s.
chrominance sub-carrier.

=. R357 (8-2k) in the top connection of the brightness control was originally
1ok. Due to the need to compensate for production spreads, R357 may be
8-2k or 10k.

8. C309 (4700 pF.) and R348 (180 ohms) were not present in the lumin-
ance circuit of early receivers. They constitute an anti-smear circuit and
improve results, particularly on 625 reception. Full D.C. restoration was
used in the grid circuit of Vb but the present D.C. restorer is tapped down
the grid leak. The modification reduces changes in brightness when

14




BAIRD

switching between line standards, and between V.H.F. signals of differing
strengths.

9. In early receivers, the D.C. component of ‘the chrominance signals
was re-inserted by clamping on the grids of the amplifiers V7a,"V7b and V8a.
The level of blanking pulse at the outputs was adjusted by means of a potentio-
meter between H.T. line and chassis. 'The 1M grid leaks were returned to a
potentiometer across the H.T. line. Variation of the potentiometer varied
the amplitudes of the blanking pulses at the:outputs, but because of the
matrixing for (G-Y) all outputs were not equally affected. 'The background
colour was therefore changed. In the latest circuit, clamping is removed
from the grids, and variation of the amplitude of the pulses at the output
is achieved by altering the amplitude of the pulses fed into the grid circuits.
R331 is provided to set the pulses at the (G-Y) output to the same amplitude
as those at the (R-Y) and (B-Y) outputs when the (G-Y) matrixing has
been set correctly. The grey-scale tracking can therefore be set more
accurately than in the original circuit. The D.C. clamping is maintained
by D.C. restorer diodes at the colour difference outputs, but for correct
biasing of the output amplifiers, the grid leaks are now returned to -the
~20-volt line.

10. Tr31 (OC75) in the colour killer circuit was originally an OC81..

11. C232 (640 pF.) was originally 500 uF., and C312 (32 pF.) was added
across C31o. The modification overcame a-tendency towards magentato-
green shading on the picture, from left to right, during -colour reception.
The effect was particularly noticeable on Test Card F.

12. Sub-carrier radiation proved to be too high for good performance on
Channel 1. A diagonal beat pattern was produced on the screen. :R230
was 6-8k and is now 5-6k. R231 (15k) was originally connected to -the
+20-volt line, but is now connected to collector of Tr23 to apply some nega-
tive feedback. R237 was 8-2k and is now 10k. .C265 and C315 were added
and C227 (o1 uF.) was removed from its position across-R23g.

13. The addition of D23, R314 and C307 made the saturation control work
more smoothly.

14. C230 was a ceramic type but was changedto a polystyrene type to
reduce the effect of temperature on background.

15. C304 (5pF.) was 4 uF. C236 (5 uF.) was 1-6 uF. C237 (5 uF.) was 1-6 uF.

16. The original circuit did not include taps X, Y and Z for the anodes:of
the D.C. restorers Vga, Vgb and Vioa. These taps were provided to cater
for the variations in C.R.T. grid bases. C311-was added to prevent a radia-
tion which showed up as patterning on Channel 5. '

17. C310 was added to provide additional decoupling of the --20-volt
line.

18. The input circuit of Tr27 was altered to increase the 6 Mc/s. rejection
and to reduce the response at higher video frequencies. Lz12 (274 30
s.w.g.) was (20+ 26 s.w.g.). C246 (180 pF.) was 390 pF. Lari1 (35+
Litz) was (504 Litz). R269 (1k) was 1-sk. C260 added across La1r
(680 pF. inside can). ‘

15



COLOUR TELEVISION SERVICING

19. L418 and L419 were employed in the horizontal convergence circuits
to apply both positive and negative tilts.

20. Tr34 replaced two OAio diodes. This modification also caused a
change in the wiring of the red and green line convergence coils. Con-
vergence coils made for use with early chassis will not work with late chassis
unless the red and two brown leads on the red line convergence coils are
transposed.

21. D33 and D34 have been replaced by Tr3s, (AD162). This is a
similar connection to Tr34. Rj326 (8-2 ohms) was 6-8 ohms.

22. R346 (47k) and C308 (10 pF.) have been added in series across P16
and P2o. Rijso and C615 have been removed.

23. R370, R371, R372, R373, R374, R375, R376, R377, R378 and R379
were added to reduce the effects of flash-over in the C.R.T.

24. D31 and D32, were changed from type OAS81 to type BA144.

25. To prevent lock-out on 405, R463 was changed, and a capacitor
(C440) and a resistor (R461) was added. 'This modification was later found
to give rise to bent verticals. Therefore, C440 and R461 were removed,
and R463 was restored to its old value. To overcome lock-out on 405,
R473 was made 820 ohms and not 1000 ohms.

26. In some receivers, C477 and C478 are replaced by a single 82-pF.
capacitor.

27. R432 (33k) has been added in series with the lead from C414/R434

to the background controls. This resistor removes the third harmonic of the
line pulse.

28. For H.T. rectification, some reccivers use two BY100 diodes, and
others employ a single 1N5054 diode.

29. The present pin-cushion transductor is Mullard AT4041/05. The
earlier version was AT4041/03. A resistor R442 (22k) is used to damp the
unused winding of the AT4041/05. It reduces distortion in the corners
of the picture.

30. In present receivers, thermistor N6oo is soldered to tags on Réor
so that it remains at the correct distance of o-25 in. from Ré6o1. In early
receivers, N6oo was soldered to a tag-strip and the wires bent so that N6oo
was in the correct position relative to Réor. If N6oo is wrongly positioned,
variations in purity occur in sympathy with the beat frequency between the
mains supply and the frame timebase.

31. The diameter of the system switch armature has been reduced from
0-375 in. to 0'345 in. to prevent the armature from jamming in the solenoid.

32. An 820k resistor has been added to the C.R.T. base panel between
pin 14 (heater) and the end of R374 on the back plate (the end remote from
pin 2 on C.R.T.).

33. F1 is now 2A anti-surge and not 3A.

Cathode Ray Tube: All models are fitted with a 25-in. CRT. A63-
11X Mullard, or A63-13X R.C.A., or A63-16X R.C.A..

Colour Faults: See table on facing page.
16



BAIRD

Sympiom Cause Cure
Background suddenly becomes | EBgr D.C. restoration diodes Vg or | Replace faulty EBgr and introduce
coloured h-over protection, if not already

Vio damaged by flashover in
C.R.T.

present

Background goes green, and receiver
does not produce colour

Reference oscillator (Trz3) stopped.
Intermittent faults often caused
by diode D23 {BA1oz), or poly-
styrene capacitors Czz1, Czz2,
Cz223, C219

Replace faulty diode or capacitor

Colour barg appear to be desaturated
at the left-gand side of the screen,
and over-saturated at the right-
hand side. Background is magenta
on left and green on right

Cz73, 50 y,F electrolytxc, is discon-
nected ar

Repair connection or replace capacitor

Hanover bars in red, orange and
inagenta colours

OAgo diodes D26, D27 out of
balance

Replace both diodes (with a matched
pair)

Very weak colour

Leads from inverter L214/L215 S.C.

Sleeve as appropriate

Weak (B-Y) signal; no (R-Y) signal

Leads from inverter transformer
L216/L217 S.C.

Sleeve as appropriate

Vertical band of incorrect colour on
right or left side of picture—show-
ing on red and cyan areas

PAL switching operation taking
place during the active line period

Check that burst gating control R249
is sufficiently far advanced, and,
if necessary, re-set L216A and
Lz16B

Reference oscillator will not lock—

BA115 diodes Dz1, D2z out of

Replace faulty diode and re-set
A.P.C. loop

impossible to obtain +6 volts on balance
TP18

Erratic locking of reference oscillator, | OAgo, Dzo, burst gating pulse | Replace D2o
and erratic operation of 7-8 kcfs. limiter S.

switch circuit—both affected by
operation of contrast control

No colour—poor luminance perform-
ance. -20-volt line reads about
+5 volts

Case of Tr33 touching emitter re-
sistor R221

Move Tr 1%3 so that its case cannot
touch Rzzx

Convergence Faults:

Symptom

Cause

Cure

Insufficient range on horizontal R/G
controls

OA1o diodes D335, D36 (early models)
or AC128 transistor Tr34 (late
models) S.C.

Replace faulty diodes or transistor

R/G out of convergence at edges of
picture

1. OA1o diodes D35, D36 (early
models or AC128 transistor Tr34
(late models) O.C.

2. Rs17 or R524 5 ohms R/G amp.
control O.C.

Replace faulty diodes or transistor

Replace faulty control

Blue horizontal lines displaced from
R, G, by about # in.

OA1o diodes D33, D34 (early models)
or transistor Tr3s, AD16z (late
models) S.C.

Replace faulty diodes or transistor

Intermittent variation in horizontal
convergence

System switch on convergence panel
out of adjustment. This may be
due to a weak toggle action in S4

Re-set switch, or replace S4, as
appropriate

Range of blue width control insuffi-
cient to achieve convergence at
es

Blue lateral magnet not correctly
positioned over focus electrodes in
C.R.T.; or connections of blue
lateral magnet reversed; or mag-
net fitted back-to-front

Correct position of magnet; reverse
connections; or remove and replace
magnet correctly

R/G amp. does not move R relative to
G, but moves both R and G sideways

Incorrectly wired convergence coils
—coils wired to suit early con-
vergence circuits having R/G tilt
potentiometers

Transpose the RED and two BROWN
leads on the line tags of the RED
convergence coil

R/G amp. and R/G tilt pots. do not
move R relative to G

Incorrectly wired convergence coils
-—coils wired to suit later con-
vergence circuit having R/G tilt
inductors

Transpose the RED and two BrROWN
leads on the line tags of the RED
convergence coil

17
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BRC 2000 Series

General Description: The 2000 Series is designed for the reception
of colour and monochrome pictures on 625-lines and monochrome pictures
on 4o05-lines. Modular construction has been used to simplify the technique
of servicing. All the major circuits are mounted on printed board sub-
assemblies which slide into the main chassis frame, automatically making
most of their connections as they are pushed home. The integrated tuner is
also connected by plugs and sockets.

JUNCTION B CONVERGENCE BOARD

Normal Position
EHT TRIPLER

or
Convergence Board

AUTO
DEGAUSSING —
BOARD
FOCUS ASSEMBLY

POWER SUPPLY
EHT GENERATOR
BOARD

MAINS
TRANSFORMER

LINE TINEBASE
BOARD

IF BOARD VIDEO BOARD FRAME TIMEBASE 8 SOUND BOARD

Hi09 POWER REGULATOR BOARD

CHROMINANCE BOARD

(Hiog) 19-incH ScreeN Moben

Warning: The receiver must not be connected to D.C. mains supplies.

Note: All general pre-set adjustments should be made with the receiver
set to a V.H.F. channel unless otherwise stated.

A.C. Mains Connection: 'The receiver is fitted with a 3-core mains lead
which should be connected to a suitable 3-pin plug. Before connecting to
the mains supply ensure that the plug-in links on the mains transformer
are connected to the appropriate taps. In addition to the 200-volt, 220-volt,
240-volt taps a o—-10-volt tap is provided. Used in combination these taps
cover 200-250 volts in 10-volt steps. It is important that the mains voltage
taps are adjusted correctly for correct operation of the H.T. regulator and
colour tube,

Aerials: Separate aerials are recommended for V.H.F. and U.H.F.
The V.H.F. aerial should be a combined Bands I and III type. A wide
bandwith U.H.F. aerial should be selected to ensure: satisfactory reception
of the colour sub-carrier. It should be carefully sited for best signal-
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strength with freedom from ghosting. If combined V.H.F.-U.H.F.
aerials are used, priority of positioning should be given to the U.H.F. array.
The U.H.F. and V.H.F. aerials should be fed to the receiver with separate
75-ohm coaxial cables, and in accordance with R.'I'R.A. recommendations
the outer braiding of the feeders should be properly earthed. It should be
noted that the aerial sockets on the colour receiver are wired to connect the
outer of the cable direct to chassis which, when using a three-pin mains plug,
is at mains earth potential.

Fuses: A 2-amp delay type fuse is incorporated in the mains input
circuit. Fusible resistors are incorporated in the solenoid circuits and in
the various H.T. lines—see Fusible Resistors.

CONVERGENCE BOARD

Normal Position
or
Convergence Board EHT TRIPLER

POWER REGULATOR

AUTO
DEGAUSSING el
BOARD —

——JUNCTION BLOCK

S
POWLR SUPPLY FOCUS ASSEMBLY

EHT GENERATOR

ECQARD
MAINS
TRANSFORMER
~—LINE TIMEBASE
BOARD
4110 IF BOARD VIDEQ BOARD CHROMINANCE BOARD FRAME TIMEBASE & SOUND BOARD

(Hxto) 25-1ncH ScreeN MoDEL

Electronic Trip: An electronic trip circuit is incorporated in the 52—
55-volt supply to the Line Timebase board and automatically cuts off this
supply in the presence of voltage surges which might otherwise cause damage.
The supply is normally restored by switching off the receiver for about 30
sec. If the picture fails to appear after switching on again, check for a fault
condition.

Contrast: Independent 405 and 625 controls are provided for V.H.F.
and U.HLF. reception. 625 Contrast adjustments should be made with the
Colour control at minimum.

625 Horizontal Hold: Push in the spring-loaded control to break sync.
and rotate to obtain a floating but resolved picture. Release the control and
the picture should lock.

405 Horizontal Hold: The sync. breaking facility of the 625-Horizontal
Hold should be used when adjusting the 405-Horizontal Hold.
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Fusible Resistors: Rr in the main H.T. supply to the E.H.T. Generator.
Rs in the general 30-volt supply to Tuner, L.LF. and Video boards, etc.
R6 in the H.T. supply to the Chrominance circuits. R16 in series with L.F.
system switch solenoid, Ri7 in series with Convergence board system
switch solenoid, and Ri8 in series with the Line Timebase system switch
solenoid. The solenoids are fed from the 240-volt winding on the mains
transformer. Rzo in the 270-volt smoothing circuit feeds the Video output
collectors, partially supplies the E.H.T. Generator, and supplies the 68-volt
reference for the Regulator. The fusible links may be resoldered to make
contact after eliminating any overload condition.

Access To Green Al Pot,

(Later Production) Focus

625 Horizontal Hold
{Press {0 break sync)
625 Controst

Verticat Hold

405 Contrast
405 Horizontal Hold
'

i
AE  JUHF| ®)
Sackets ] VHF| y

O

18 > Fusible Rasistors

L

&

Fuse 2,
(Antl-iu‘rq':'),

TP8 (Meter Point
For Vertical Balance)

o AFC Meter Point
[TL R0 I T8 AR

Vertical Vxnlca) Height
Balance Linearity

(Hir1) INSTALLATION ADJUSTMENTS—25-INCH RECEIVER

Pre-set Push-Button Fine Tuning: With the selector button depressed
pull the button outwards against the spring pressure while rotating to tune
in the required channel. Clockwise rotation increases the frequency.

V.H.F. Channels: Tuning adjustment should be made as soon as possible
after switch-on from cold. The button should be adjusted to a point which
is mid-way between the position where sound on vision occurs and the
position where degradation of picture quality sets in. If the adjustment
must be made when the receiver has been switched on for a considerable time,
then select a tuning point which is closer to the onset of picture degradation.
When all available V.H.F. channels have been adjusted, as described, select
each channel in turn to check that button latching has been correct during the
initial adjustment.

20



GREEN Al
Potentiometer

, ) g Frame Shift

(Hi12) 19-INCH RECEIVER
—BASICALLY SIMILAR TO
25-INCH RECEIVER EXCEPT
FOR LOCATION OF POwER
REGULATOR BOARD

12

Power Supply Regulator Board

U.H.F. Channels: Because of the critical nature of tuning-in a colour
transmission, automatic frequency control (A.F.C.) is employed on U.H.F
channels. In order to fully utilise the benefit of the A.F.C. system it is
essential that the U.H.F. buttons are tuned to the middle of the * pull-in ”
range.

The following simple procedure for tuning to the centre of the * pull-in ”
range must be made within 20 minutes of switch-on from cold. A D.C
volt-meter, such as an Avometer Model 8 on 100-volt range, should be con-
nected positive to pin 16 (top rear corner of I.F. board) and negative to
chassis. (i) Adjust button for picture and sound. (ii) Turn the button
slowly clockwise until the picture shows patterning but does not break-up.
(iii) T'urn button slowly anti-clockwise until meter indicates 13 volts approxi-
mately.

After all available U.H.F. channels have been adjusted, re-select each
channel in turn to check that button latching has been correct during initial
adjustments. :

Push-Button Band Changing: With the exception of the top button
which tunes the U.H.F. band only, all other buttons can be adjusted to
tune over any band. When changing the position of one of the selectors,
ensure that the associated button is not depressed and that the locating pip
locks securely in the correct hole. The 405/625 switching is operated by a
coil spring and washer fitted over each U.H.F. push-button spindle. Ifit is
required to change a push-button from 405 to 625 operation, a spring and
washer must be fitted to the associated push-button spindle. Conversely;
if it is required to change a button from 625 to 405 operation, then the spring
and washer must be removed from the associated spindle. To remove or fit

21




COLOUR TELEVISION SERVICING

(Hr113) PusH-BUTTON BAND CHANGING

a spring washer, pull off the push-
button while gripping the spindle
with pliers to avoid damage to the
nylon spindle stop and remove the

N spring retaining circlip. When re-
colgnafin  oous-ous ﬁttlng the circlip ensure that it fits
2 \ into the slot nearest the push-
\ button end, and grip spindle when
H113 replacing button. \

V.H.F. Wired Distribution Systems: With the exception of the. top
button which tunes the U.H.F. bands only, all other push-buttons can be.
adjusted to tune over V.H.F. Band I or Band III. For 625-line operation
at V.H.F., simply adjust the band selector of the bottom U.H.F. button.
This can be done without removing the tuner from the cabinet. It is im-
portant that the button is not depressed while this adjustment is made.
If existing V.H.F. buttons are required to operate on 625-lines, additional
springs and washers are necessary and are obtainable from. Service depots.

Picture Size Adjustments: The height control should be adjusted so
that the castellations at top and bottom of Test Card D are partially excluded
and the width control set up for the best formation of the circle in the
centre. The width control must not be set up for excessive overscan
otherwise the line H.T'. regulator may be overrun causing hum bars.

Line Linearity: The adjustable core has a square hole which accepts a
non-magnetic trimming tool one-tenth of an inch wide. Adjust in con-
junction with the width control while observing a test card to correctly
proportion the picture.

Frame Linearity: Adjust in conjunction: with the height control for a
correctly proportioned picture.

Note: If alarge change in the height adjustment is made it will be necessary
to check.the vertical balance adjustment as follows: (1) Adjust height and
frame linearity. (2) Readjust height. (3) Adjust vertical balance for
24-volt D.C. at Test Point 3 on frame and sound board. (4) Readjust height.

Picture Squaring: To square up the picture with the mask slacken off
the clamp screw securing the deflection coils housing and rotate the complete
dssembly as necessary. Before retightening the screw ensure that the housing
is hard up against the flare of the tube beck. Finally check the purity
adjustments. .

Picture Centering: First check the line-hold adjustments and then, if
necessary, adjust the line-shift and frame-shift pre-sets to centre the picture.

Magnetic Field Effects: The receivers leave the factory with all the
colour tube adjustments set-up in a normal magnetic environment in such a
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way that the receivers do not favour any. particular orientation. Receivers:

set-up under these conditions should provide satisfactory pictures on installa-
tion without further adjustments for purity. It must be stressed however,
that colour receivers are nevertheless susceptible to magnetic fields caused
by large ferrous objects such as boilers, radiators, pre-stressed concrete
beams and steel-framed buildings which could alter the normal field pattern

to a degree that would make purity and static convergence adjustments

necessary during installation. Generally, the vast majority of dwellings are
of traditional construction and will normally be free of these effects.

. Automatic Degaussing: A built-in degaussing coil effectively neutralises
all but the most severe magnetism in the colour tube and surrounding
shield due to changes in working position, or magnetism induced into the
colour tube caused by a magnetic device being brought near to the faceplate.
The automatic degaussing circuit operates whenever the set is switched on or
‘when a change in line-system is made during push-button selection. Should
the receiver become magnetised during a transmission, all that is necessary
is to select another channel which involves a line-system. change and allow

approximately ten seconds for the degaussing process to take place before:

re-selecting the original channel.

Manual Degaussing: In an isolated case of severe magnetisation such as
might be induced during transit by a large electric motor, e.g. a fork-lift
truck or an electric train, a stronger degaussing field will be required and
an external coil connected to the mains supply will be necessary.

Coil Details: A suitable 19oo ampere-turn degaussing coil for intermittent
use may be made up of 8oo turns of 24 S.W.G. enamelled copper wire,
wound on a 12-inch diameter mandrel. This should be double-wrapped
with Empire or PVC tape for insulation and connnected to approximately
five yards of suitable cable. Such a coil will provide a localised. field of
75 gauss measured half-inch from the exterior of the winding.

Procedure: Connect coil to the A.C. mains supply—the receiver need not
be switched off. Move the coil slowly about the faceplate of the C.R.T.
and over the top, bottom and sides of the cabinet—never over the back.
One minute is quite long enough to cure any isolated case of induced mag-
netism. Finish with the coil over the centre of the screen and withdraw it
slowly to a distance of at least eight feet before disconnecting it from the
mains supply. In'a service department or showroom, this also means eight
feet from any other colour receiver whether operating or not.

The external degaussing coil may also be used to neutralise the field
disturbance produced by ferrous objects such as radiators located near the
receiver, although good installation practice should ensure that, whenever
possible, the receiver is positioned well away from such objects.

Static Convergence and Purity: A preliminary adjustment, for static
convergence will be necessary before purity is adjusted due to both adjust-
ments being to some extent interdependent. Withdraw the convergence

board from its mounting and fit into chassis lugs in vertical position with.

controls facing towards front of receiver. Manually degauss the receiver
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and set-up all normal black-and-white adjustments affecting picture size,
shape, position, linearity, etc. Allow the receiver to warm up with bright-
ness control advanced to a high brilliance level for approximately 20 minutes
before commencing adjustments. Select a 625-line channel. Connect a
405-625-line cross-hatch dot generator to receiver aerial sockets.

Note: When possible use a widely-spaced dot or cross-hatch pattern to
avoid error of converging with the wrong dot. If a closely-spaced dot
pattern must be used, make preliminary coarse convergence adjustments
on broadcast picture before using pattern generator.

Static Convergence Adjustment: Red, green, and blue beam switches
and 405 blue and R.G. clamp adjustments are located on the convergence
board as shown below. All other adjustments are located on the tube
neck assembly. Switch off the blue beam and rotate the red and green
magnets on the convergence yoke to obtain convergence where the centre
vertical and centre horizontal lines of the cross-hatch intersect at the centre
of the screen. Switch on the blue beam, rotate the blue magnet on the
convergence yoke and rotate the tube containing the blue lateral magnets
on the neck to converge blue with red and green at the centre of the screen.
Switch to a 405-line channel and if necessary adjust the clamps for blue and
R.G. reconvergence.

Purity Adjustment: Switch off the green and blue beams leaving a red
screen. Slacken the locking nuts securing the deflection yoke and slide the
yoke backwards in its housing to the limit of its travel. Rotate both purity
ring magnets relative to each other to obtain a uniform red patch at the
screen centre. Slide the deflection yoke forward while observing the entire
screen area until a position is found which gives an optimum overall red
screen. Secure the yoke in this position. Check the blue and green fields
for overall purity. Repeat the static convergence and purity adjustments until
three clear fields are obtained.

Grey Scale Tracking (Set White): The ability of the colour receiver to
produce a true white picture is dependent upon the grey-scale tracking
adjustments. . The complete adjustment procedure should only become
necessary after replacing the C.R.T., frame timebase and sound board, video
board or convergence board; or if it is suspected that the tracking adjust-
ments have been disturbed. Generally, any slight coloration which cannot
be removed by adjustment of the tint control (overall red or blue) or the
green A1 potentiometer (overall purple or green) may be satisfactorily
cleared by trimming the video gain pre-sets and/or the video bias pre-sets
as described in the complete procedure.

Dynamic Convergence Adjustments: Dynamic convergence adjust-
ments should only be attempted after purity, static convergence and grey-scale
tracking adjustments have been made. It will be necessary to recheck and,
if necessary, readjust static convergence after each adjustment during the
dynamic convergence procedure which is shown for simplicity in illustrative
form. The illustration shows the location of the controls, the area of the -
screen affected hy each control and the necessary sequence of adjustments.
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(Hir4) C.R.T. NEcK ASSEMBLY
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When following the sequence it should be noted that some controls—par-
ticularly those.affecting the same axis—are to some extent interdépendent
and should therefore be adjusted in-a complementary manner. . i
The following points should be noted if difficulty is experienced in obtain-
ing dynamic " blue lateral. convergence. 1. For the'adjustinents: to hive
maximum-effect the blue lateral assembly should be as close as possible to the
convergence yoke. 2. If convergence cannot be obtained within the limits
of the-adjustments, reverse SKT17 (on convergence Board).and repeat the
adjustments. 3. Where the left- and right-hand blue:verticals are;horizon-
tally displaced by unequal amounts, unplug the.socket. and: rotate .the con-
vergence yoke slightly to achieve equal separations and then replace SKT17.
4. In some receivers dynamic blue lateral correction is unnecessary;and the
blue lateral may then be left disconnected. (in later production a *“ parking ”
pin is provided on the board for this purpose).. ‘
C.R.T. Neck Assembly: See diagram Hir4 A and B. 1.:Positioning
locking nut for deflection yoke. 2. Clamp screw for deflection heusing.
3. Type A—Securing screw for convergence yoke. Type B—Securing
screw. for convergence yoke and blue lateral. 4. Red static convergence
magnet. §5: Bluestatic convergencemagnet.. 6. Green static convergence mag-
net. 7. Tube. containing the blue' lateral convergence magnets.. 8.. Puzity
ring magnets. 9. Spark protection board including tube base connector:
Main Chassis: The main chassis frame is mounted on four cabinet
brackets. With the convergence board in its normal position, the four
mounting nuts may be slackened to enable the chassis to be drawn back out
of the cabinet along the brackets until the mounting studs engage with the
slots at the ends. The mounting nuts. should then be tightened.. With
the chassis in this:servicing position, access to the interior of the receiver is
improved and the copper sides:of most: printed boards exposed. The cabinet

Convergence. Board insulator

Junction Block.
EHT Lead Cleat

(H11s) .19-INCH  CHASSIS
SuowinGe PaRKING PosiTiON
oF POWER. REGULATOR BOARD

Position Position




RAME TIMEBASE & SOUND

MAINS TRANSFORMER
| R |

(H116) PRINTED BOARD LOCATIONS, ETC. ON 19-INCH CHAssis POWER SUPPLY
ReGULATOR BOARD Is MOUNTED ON Two BRACKETS ABOVE THE CHROMINANCE BOARD

may be turned on to its side for access to bottom boards. In 19-inch re-
ceivers a “ parking ”’ position for the power regulator board is provided to
allow access to the component side of the chrominance board.

Printed Board Removal: Similar type connectors are colour-coded
for easy identification. Before separating plug and socket connectors or
floating edge-connectors, note the orientation of the associated cableforms
so that similar routing may be employed when replacing. The 8KV pulse
lead to the tripler must always be dressed carefully to avoid direct contact
with any metalwork. When removing printed boards ensure that the board
retainers do not interfere with the copper sides during withdrawal—the
retainers are slotted to provide sufficient clearance. without completely
removing the screw.. However,. it is advisable to completely remove the.
retainers securing the vertically mounted boards to avoid accidental damage.
Ensure that the insulator fitted over the copper side of the convergence board
in 19-inch receivers is refitted when replacing the board..

Note: Ensure that the receiver is switched off before removing or inserting
printed boards or disconnecting plugs and sockets.
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Plug and Socket Connectors: When removing a socket from the printed
board plug pins, the socket may be rocked longways to ease removal. Do
not rock sideways and see the information given for edge-connectors.

Floating Edge-Connectors: A similar technique to that described for
plug and socket connectors is recommended when freeing floating edge-
connectors. If the connector is very tight, insert a wide bladed screwdriver
between the end lug of the connector and the board, and turn the blade.
The following boards employ floating edge-connectors, and the removal
procedure is as follows: :

- Automatic Degaussing: Remove edge-connector EC1, separate plug and
socket connector PLG18-SKT18 in the leads to the degauss coils and release
board from four spring-clips.

@ ahd
AN & -
Pt PP o s (Hr1y) EDGE-cONNECTOR CON-
/ RN 7
N~ : TACT REPLACEMENT

The clinching lugs should be
neatly folded and a minimum of
solder applied.

Press toretease Y

retalning barb

. Clinch and
e o~ sotder lead
Puthein until retaining

barb clicks’into moulding

H117

Power Supply Regulator (including Heat-Sink): 25-inch Receivers: Pull
off edge-connector EC11 and release the complete assembly by removing four
screws securing the heat-sink in the chassis. 19-inch Receivers: Pull off the
" edge-connector EC11, slacken two fixing screws in keyhole slots and with-
draw the assembly by disengaging the heat-sink locating lugs from slots
in the mounting brackets.

Convergence: Remove three edge-connectors EC2A-B-C and disconnect
SKT14, SKT15, SKT16 and SKT17. Remove two board retainers and
withdraw board from two edge clips.

Fixed Edge-Connectors: An extractor tab is fitted at the outer end of
each board employing a fixed edge-connector to facilitate removal and
replacement. A screwdriver inserted through the hole in the tab should be
used against the chassis to lever a board out of its edge-connector. A similar
technique should be employed by inserting the blade through the hole in the
chassis rail when inserting this type of board to ensure that board and edge-
connector are fully engaged. All the following boards employ fixed edge-
connectors and the removal procedure is as follows:

Power Supply: Release sub-chassis retainer and withdraw.

LF.: Disconnect SKT2, SKT3 and SKTy, also SKT7 on the video
board. Release I.F. board retainer and withdraw. :
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Video: Disconnect SKT7 and SKT8, also SKTg on the chrominance
board. Release the video board retainer and withdraw. See Note 1.

Chrominance: Disconnect SKTg and SKT10. Release board retainer
and withdraw. See Note 1.

Note 1. On 19-inch receivers the power supply regulator must be removed
first. :

Frame Timebase and Sound: Release board retainer and withdraw.

Line Timebase: Disconnect SKT11 on E.H.T. generator board, and
SKT16 on convergence board. Release the line timebase board retainer
and withdraw.

E.H.T. Generator: Disconnect SKT11, SKT1z and SKT13. Release
the board retainer and withdraw.

Removal of Additional Assemblies

Loudspeaker: Unplug two connectors from the speech coil tags and
remove four PVC end caps to release the loudspeaker.

Mains Transformer: Disconnect SKT5 and SKT6 from the trans-
former. Remove four 2BA nuts and washers and withdraw the complete
assembly from the mounting studs.

Convergence Yoke: Type A: 'The yoke engages with the circular
channel at the rear of the deflector coils housing. Pull off the spark protec-
tion board assembly. Slacken the blue lateral assembly clamp and withdraw
from the neck. Slacken the convergence yoke retaining screw. Turn the
convergence yoke in an anti-clockwise direction and withdraw. Type B:
Pull off the spark protection board assembly. Slacken the blue lateral
assembly clamp and withdraw the blue lateral assembly and convergence
yoke. When refitting ensure that the yoke is close up against the deflector
coils and that no leads are trapped between assemblies.

Tripler Assembly: Unplug SKT12 from E.H.T. Generator board and
SKTig from focus assembly. Slacken locking nut to release tripler as-
sembly from tube shield and unplug the assembly from E.H.T. cavity socket.

Integrated Tuner Unit: Remove screw to release aerial socket panel
from cabinet. Disconnect SK'T2 from LF. board and disconnect PLG1/
SKTr in tuner cableform. Remove two brass nuts to release tuner from
cabinet. :

Chassis Removal: Withdraw chassis to servicing position. Pull o
front control knobs and release front controls mounting panels, also release
auxiliary controls panel from rear of cabinet. Unplug the following:
1. Floating connectors PLG1/SKT1 in tuner cableform and PLG18/SKT18
in degaussing coil leads. 2. Two mains transformer connectors SKTs
and SKT6 on transformer. 3. Loudspeaker amp.-connectors on loud-
speaker. 4. Tuner LF. coaxial lead SKT2 on LF. board. 5. EH.T.
lead SKT19 on focus control assembly and E.H.T. lead SKT12 on EH.T.
transformer. 6. Cathode feed connector SKT8 on video board. 7. Four
connectors SKT14-17 and edge-connector EC2B on convergence board to
free tube neck assembly. 8. Two earthing leads on C.R.T'. shield to spark
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protection board and one earthing lead on C.R.T. shield to E.H.T. board.
One earthing lead on deflector coils housing (Type B C.R.T. neck assembly
only). 9. Spark protection board assembly from C.R.T.

T
DEGAUSSING
oS

PLG/SKT 1 I\
1 N T e
—| i?
. 3
Auto-Degaussing 4
EC1 l 8,
. A,
— : [
: 6
) ! ™
—ei6 i 5
7); 15 i T
t2) H o®
0 Junction o ! &
- Block | Sl
:; . s o " 1 s 2 sl
0 18 iy ) 4 '5 8 il 9]

Ik

.usm .
Chrominance (-»-
ECT IS

[P Aoy

COLOUR

o &,

Line Timebase
£CS5
]
b s
Il i 14 ” 9 43
* 1.
T
"405 :’ns
)
Il g6 05913 7 154 10, b 7
HORIZONTAL
HOLD 1
. T0 ,
Mains =y SRT
: 2| Transformer el SHIELD
»Ju -'{rs sxra’\ ; B !4
! k I %o
N " e
> : . enerator
M-- Pover Supply » eftor
= N . SL Isms‘ sa
o Spark Protec i s
CRT % i
SHIELD 7k
Mains -
Switch l -
1
!I: o | T 68 i T I l = “
K Tripler
LS Power Regulator " l
. Een I ‘
EC2A 3 —l—— ;L_."‘——I HIIS )
: E
KTi7 —JWV%
Convergnce sy o @ A
A : TO BLUE LATERAL 70O .
Sk '(@W CONVERGENCE YOKE
AR To
. l " DEFLECTOR
e K L mmom . cols

-(Hr19) INTERCONNECTIONS WIRING—2000 ' SERIES
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COLOUR TELEVISION

SERVICING

DEFLECTOR COILS

R.G. BALANCE
COolL.

Deflector Coils
Tag Connections

A 7)‘

L}
{u F = NOT
NOT USED —~ q(\ USED

sxru(z)‘---‘?)l'lm}

129
SKTI5(3) g
KT 5(3)em - T -2

H120

Convergence Yoke
(VIEWED FROM REAR OF RECEIVER)

BLUE

LATERAL | 17~

K 6 CAT
M'Uf“"iw\s alle BASE

2 o
%o '3-},"
A2ses 7 DAY
h ()]
(-B ':\ ,
B\ 2
(‘RG )7 \___/"3 kngn
GREENS. 6
K" ; ‘)G
GREEN\r—‘A‘ RED
GREEN RED

NOT USED

NOT USED

N
NOT USED

(Hi1zo) ComPONENT DETAILS

Slacken the chassis mounting nuts.
of the cabinet.

The chassis may now be lifted free

C.R.T. Replacement: Colour Tube Types: 25-inch CTA2550/A63-1 I)(‘;

1g-inch CTA1950/A49-11X.

Remove the chassis assembly. Release the locking nut securing the
E.H.T. tripler assembly and detach the assembly from the E.H.T. cavity
socket. Slacken the blue lateral clamp and withdraw the assembly from the
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tube neck. Slacken the deflection unit housing clamp and withdraw the
complete assembly, including the convergence yoke and purity magnets,
from the tube neck.

Place the cabinet face downwards on a clean padded surface—if possible
rest the cabinet on two edge supports so that it is possible to visually check
the new tube during fitting for registration within the mask.

Remove the four corner nuts securing the tube magnetic shield and
withdraw the shield. With the shield withdrawn remove four nuts and
washers securing the tube mounting brackets. Carefully remove the tube—
do not lift by the neck.

Spin down the four knurled nuts on the tube mounting studs and insert
the new tube so that it sits on the mask with the E.H.T. cavity socket towards
the top of the cabinet. Adjust the tube until it appears central in the mask
opening. Retract the knurled nuts under the tube brackets until they touch
the brackets and just take the weight of the tube off the mask.

Refit the tube fixing washers (one elongated and one plain washer over
each stud) and nuts followed by the tube shield and the tube shield fixing
nuts. Refit the tube neck assembly with the red coding mark on the Type A
deflection housing towards the top of the cabinet (the word TOP is printed
on Type B assemblies). Replace the E.H.T. tripler assembly. Refit the
chassis ensuring that all connections are correctly made.

Check and adjust where necessary in the following order: static con-
vergence, picture squaring, purity, picture size, picture shift, grey-scale
tracking and dynamic convergence.

L3

‘ uar:; ¥

ALTERNATIVE
CONVERGENCE YOKE

Alternative.
. Convergence Yoke
(VIEWED FROM REAR OF RECEIVER)

o= SKTIS(1)
/' TO!

SKTIS(R) =man

N A SKY14(2) wt-n-ee®
FRAME
j—fnrni_.
104 140 TO
NE : RG. BALANCE
104n, “POT.

tan Alternative

7 ’°] 8 Deflector Coils

% 5;;“*---»5»(1'14(-)
Tag Connections

ALTERNATIVE i
DEFLECTOR COILS RS gance

; NCT
{ USED
i

s sKkTI5(2)

H121 ]

(Hiz1) ALTERNATIVE COMPONENT DETAILS
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COLOUR TELEVISION SERVICING

e FRAME SYNC PULSE FRAME BLOCKING FRAME DRIVER
= SEPARATOR OSCILLATOR .
|
EC6/14 .
VERTICAL | I R4
HOLD gooid ] " | .
10K | . ) seo0
1 | . HEIGHT )

1, i3 1 I 3 %
FT , nl s

L 3 RIO _ -
RS 4-7K
12K w¥,, 1
BAMB] , w3
E“I“—]
R1 ¢

T (Ol 44 :
R b Re / e | \/T3

a2 q ek | ocz02 73]
®; l 22K | Sy - ! :

-8

5]

L

Te o2 3so

cs ch
o VTI|{g3s s

" BCHS  yngerside view |4 s 44— - ]
o o of T1 - . 100 R12 T
1500 VT2| 2 og

47
BFY50 . s

R

2s \

\__rixeo nesisTon o%

7oA

SOME SOARDS
S E
e i AE
s0
_ =100 G VTIO
?"—'E‘.‘;" ¥ I aze 3 i S a7 ;czo 8C128
SKT4/1 W 3 70—15] o T° .
Y | :/C:‘;e c19 BA'I;C’:;
[ —{]
we
| 2 BA130 o
VOLUMRESOS EC6/18 Ci16 R4S ] o2 ?oo
100K ¢ 0|
| o047 1208 nas . RS3
'

| R42 - RE4
[ 020 ) ' | -]-::1:03 18
) EC6/17 ‘ ™
o oz —L@ }
€2
T s'g: ‘: I3 | frvrd r \a/;!.'? 30 \g;l: zll. D
- | % ' R49 : VTI13 d
————— R43 R44 1K weC22  2RSH 80116 [B)
. . 10K 15K T~oss b3
H127a EC6 /16 <in

SOUND BALANCE -
AUDIO AMP * AUDIO AMP _AUDIO DRIVERS  AUDIO OUTPUT

(H127a) FRAME TIMEBASE AND SOUND (PART)

Interconnection Details (Frame Timebase and Sound):

M
L 1}
a
-

5. Frame earth to chassis
ECé 6. Frame scan earth return from con-
1. 42 volts H.T. from convergence vergence EC2C/1
EC2C/12 7. 270 volts from power regulator
2. To convergence EC2C/2 ECr11/9
3. To vertical hold 8. D.C. bias to C.R.T. grids (30 volts

4. Sync. in from video EC8/11 approx.)
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FRAME OUTPUT BLANKING BRIGHTNESS :
- . STASILIZER M
; EC8/12 f .
; ecort-
- @> ECe/t
.:lq @> €cé/to
CRT GRIDBIAS  [375) .
RIS 29 —-——!> EC6/7
220 /33
1 cit . . VT7 34 [53e]
4 PEC
:::i BF178 12 oTpt
] R27 % Ras R3O R3S
220K 100K 2K 100K
. -
R23 / Ras Mo R31 Ca R34
R2t " . 2% OA91
VE,{-F?CAL 2.7 _'rps :ﬁlz 880 T 20 s80 p
Ri7 P
M SANCE N Immen || S e
VT4 S0ARD X - 022 *®
: R
80124 . . 100K
- -
< @@ Ece/o l?- L_E:j;]_ Feer
S0 )
Rt9 R2S OAN
LINEARITY 33 L
"EC6/5
. R37
B I
P ECH/15
c2s Py
250 am
"
Ece/13 |
| Ny ‘
| Ls )
I {20a)
I N |
L
H127b
(H1z7b) Frame TIMEBASE AND SoUND (CONTINUED)
9. 220-volt line pulse from line time- 13. To loudspeaker live side
base ECs/22 14. To vertical hold
10. 55 volts from power regulator 15. 33 volts from power regulator
ECi1/18 ECi11/11
11. 66 volts from power supply ECro/ 16. Audio earth return to chassis
. 20 17. Earth for volume control feed -
12. 30 volts from junction block EC3/3 18. Audio input from volume control
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UHF AERIAL

&

COLOUR TELEVISION SERVICING

VHF AERIAL

cs7
H

c16 Ci7 cig
10009 toooy 18K 1000p
1 4 - a * B
|,

|
|
|
|
|
|
i
|
[}
|
1
1
I
I
[}
[}
[}
1
\
\
‘K\__J

R6
T2k

7~
cis ;f ELM
/

R3

100
c20
e

cis

33 4 2

4 []
1
L9 ;E w0 S
| 4 3
c14 5 6
2p

R7
8:2K.

1000p

1000p

,m

VTI

L? L8

cy c10 . €22 fCZJ
,-E/-.f | =

H124 8

BF180
COMMON UHF/VHF AF AMP

(H124a) INTEGRATED TUNER (PART)
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PLGI $KT1
29—
O—>»
AGC Y
o—>»

3
o | Location oF
'y PINS OF PLGY
H —
FRONT VIEW
b4 OF PLUG
12
L
PLG1 SKTY
‘o0—»
UHF VHF >
_h HF 1
S2
5 ] ’
AGC SWITCH
12
D—>
‘o>—»
625 405
S3
29—
DEGAUSS
AND
SYSTEM CHANGE
SWITCH

Note:- SIA~E is shown in UHF

UHF OSC & MIXER ,

(H124b) INTEGRATED TUNER (CONTINUED)

TEST POINT TEST POINT
1 JI 2
1 Cat css cs6A
1000p| 10p 10
N . s
1 I o |
RY
680
= as M) Las
j"’ LA gies
7
€30 ol
R13
o= 100K
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C40 mha 1000p) 3 47»
1000, B 1
1 2 3 4 1 2
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\. P
6 7 - i5
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10K
—_— i — =y
1501 I 1000p" | %
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21K ais 10007
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Yok R18
R Thx 22K
y 3
cay
27
7
58K
cso
. 1000 -
L24 ’
r
L26
-
L23
cas c3s cst cs2
BF181 BFI1S

VHF OSCILLATOR
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position.

tn Band 3 position contacts
2,3and 6,7 are closed.

In Band | position contacts
3,4 ond 7,8 are closed.
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] L/ =
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4058 Lya2
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H125a €cols  ECola
(Hi2s5a) I.F. AMPLIFIER (PART)
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2nd VISION IF AMP

3rd VISION IF AMP
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AGC EMITTER AGC AMP
FOLLOWER RF AGC CLAMP IF AGC CLAMP
Tuner RF
AGC
ECOf18 ECONIS ECH/II
To Set White To 270V via EC8/I
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WITH COLOUR RECEPTION

*
DC VOLTAGES t WITH BLACK/ WHITE RECEPTION

* WITH SET WHITE SWITCH ON (FRAME COLLAPSED)
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(H126a) Vioeo Tvype 135 (PART)
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COLOUR TELEVISION SERVICING

Interconnection Details (Integrated Tuner):
PLG1/SKT1—on flying leads

U T

I.F. board ECg/14

. LF. board ECg/12
. Junction block EC3/17
. Junction block EC3/2 and top end

of contrast network
I.F. board ECg/13
LF. board ECo/15
I.F. board ECg/17

. LF. board EC9/16

9. Junction block EC3/11 and auto-
degauss EC1/s
10 and 11. Not used
12. Junction block EC3/15 and Auto-
degauss ECx/1

SKT2—on flying co-axial lead

; ISI:;:én} LF. out to L.F. board

Interconnection Details (L.F. Amplifier):

ECo PLG3—pins on board
1. Slider of 405 contrast control I Via main cableform and
2. Slider of 625 contrast control L. Snner SKTio to chrominance
3. Junction block EC3/14 2. Screen | p1 . Gio
4. Junction block EC3/10 .
5. Chassis earth PLG4—pins on board
6. Not used I Via volume control to frame
7. Power supply EC10/10 I. Snner timebase and sound EC6/17
8. Not used 2. SCreen | and EC6/18
9. Chrominance EC7/2 A .

10. Junction block EC3/s SKT7—on flying co-axial lead

11. Video EC8/1 1. Inner -

12. SKT1/2 / 2. Screen} Video PLG7

13. SKT1/5 > Tuner connector

14' SKTI/I ALL COIL BASES VIEWED FROM UNDERSIDE

15. To tuner via SKT1/6 o e o 4¢ " st

16. To tuner via SKT1/8 .

17. To tuner via SKT1/7 oo se LI

18. Convergence EC2C/10 o e w7

PLG2—pins on board

JL17-48 L2565 L27 128

Ll L3 L4-516-718-9
LIO-11 L12--§3 L14-15

o T o %

L30-31 L37 L4O

L16/L19-20 AFC DISCRIMINATOR
3. Strern) LF.in from tuner w2 iy Moot wathel
Interconnection Details (Video Type 135):
EC8 .
1. LF. board ECo/11
2. Power regulator EC11/8 PLG7—pins on board
3. Tint control 1.} Luminance in from LF. board
4. Line timebase ECs/10 2.J SKTy
5. Tint control
6. Junction block EC3/4 .
7 and 8. Not used PLG8—pins on board
9. Brightness potential from con- 1. Green) Composite signals to C.R.T.
vergence EC2C/8 (Video reference 2. Red jcathodes via SKT8 and
line with set white switch operated) 3. Blue ) spark protection board
10. Line timebase ECs/18 via sync.
switch on 625 horizontal hold .
control 5 SKT9—¢')n flying leac!s
11. Frame timebase and sound EC6/4 1. R-Y in from chrominance
12. Power regulator EC11/16 2. Earth for R-Y and B-Y inputs
13. Chrominance EC7/3— 3. A.C. return for colour difference
Bias in 44 MHz rejector switch inputs L
14. Chassis earth 4. B-Y from chrominance
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625 405
HOR. HOLD

S FLYWHEEL DISCRIMINATOR REACTANCE
1 STAGE
€CS/9 R3
I il 410
| < s
EC5/8 680
II 405 625
i R2 3 :\,
| 10K —_—
PUSH AND I
TURN
CONTROL l
I c9 -[ c'OI
—
EC5/18 R1 2000p 300
‘>
5.
| oK R9 R10
SYNC IN o o
FROM 8 7
VIDEC I 405 |46
ECB/10 r|~~—[-rso2s  EC5/17  s0s 52548
[l : 500 < ce
$500 1 I 033
RS04 » SiG
00 2 ECS5/19 625
4 |
R5013 RS503%
220 3 220 |

CONTROLS

H128a

(H128a) LiNe TimeBase (ParT)

ECs

I

o0V ® At p W

[l

12.

and 2. Not used

. Junction block EC3/g (A.C. circuit)
. Chassis earth

. Power regulator ECr11/7

. Junction block EC3/13 (A.C. cir-

cuit)

. Boost H.T. to A1 potentiometers,

convergence EC2A/1

. Top of 405 horizontal hold control
. Top of 625 horizontal hold
. 30-volt line pulse out to video

EC8/4

. 30-volt line pulse out to chromin-

ance EC7/8
Switched supply to 405 width pot.
divider, power regulator ECr1/6

13.
14
15.
16.

19.
20.
21.

22.

45

Interconnection Details (Line Timebase):

Width switch supply in from power
regulator EC11/14

Power supply EC1o/12 (A.C. cir-
cuit)

Switched supply to 625 width pot.
divider, power regulator EC11/4
Switched supply to E.H.T. gener-
ator EC4/4

. ‘Slider of 405 horizontal hold

Sync. input from video ECS8/10
(via switch)

Slider of 625 horizontal hold
52-55 volts to junction block EC3/1
220-volt line pulse to convergence
ECz2A/2

220-volt line pulse to frame time-
base and sound board EC6/g
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LINE ’ LINE DRIVER LINE OUTPUT

OSCILLATOR .
SKT1/2 SKTH/1
4 N

R15
AAAA.
680

- w4
1ASO29
EFFICIENCY
DIODE
EC5/11  ECS5/10
(H128b) LiNE TIMEBASE (PART)
SKT11—on flying leads
;} Line drive to E.H.T. generator
3. Switched supply to E.H.T. generator
4. Voltage in from E.H.T. generator
L1 L2 L3 T LI
SKT16—on flying leads < o e E/%T:\] v2
1. Line scan out via convergence voce LN o o oA
2. Line D.C. shift return from con- ot O 03 4e K]
vergence VIEWED FROM UNDERSIDE VIEWED FROM TOP
3. Line scan coils earth to convergence H123



ECS/22 EC5/21 ECS/20
A A
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———————————(skT11/a
stk o825 g Ecsiie
EL—T—\‘—OS—(SKTH/J
- ECS/13
SIE 25 ECS/1S

WIDTH Mg »
205 EC5/12
405
625

—(sKkT16/2

-
(sKTt6/1

C
—(sKT18/3

& EC5/14

405
SOLENOID
s25 -8
SIH  &—— VW —p» EC5/3

S8a eoch

EC5/6

“0s] ., |
625
SOLENOID
= £C5/4
1[3%
RECTIFIER
CRAT A1 SUPPLY
\J H128c
ECS/7 .

(Hr28¢c) LiNe TiMeBase (CONTINUED)

Interconnection Details (E.H.T. Generator):

ECq4

1. Power supply ECro/19

2. Power supply ECiof18—earth re-
turn via R3 (2 ohms) on power
supply

3. To C.R.T. shield—earth return for
spark protection board, C.R.T.
aquadag and C.R.T. shield

4. Line timebase ECs5/16

5. Chassis earth

PLG11—pins on board

I} Line drive from E.H.T. board

3.} To E.H.T. switch line timebase
+d (1P

47

PLG12—SKT1z—press-stud on
transformer

E.H.T. feed to tripler

PLG13—pins on board

I. 66 volts from focus panel

2. E.H.T. earth to focus panel

3. Feedback reference in from focus
panel

PLG19—pins on panel (numbers
moulded on Focus cover)

2. Power regulator ECr1/13

3. Linked to (2) in socket

4. Focus potentiometer feed from
tripler

See diagram on next page.
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COLOUR TELEVISION SERVICING

Interconnection Details (Power Supply):

ECro

. Chassis earth

. Junction block EC3/18

. Junction block EC3/21

. Power regulator EC10/10
. Power regulator EC11/17

C.R.T. pin 1 via spark protection
board

. Power regulator EC11/15

Mains transformer via SKT6/ 3

. Mains transformer via SK'T6/4
. LF. board ECg/7

. Convergence EC2A/3

. Line timebase EC5/14

. Power regulator EC11/1

. Chrominance EC7/5

. Junction block EC3/6

. Power regulator EC11/5

. Brightness control

. E.H.T. generator EC4/2

. E.H.T. generator EC4/1

. Frame timebase and sound EC6/x1
. Mains transformer via SKT6/1
. Mains transformer via SK'T'6/2

MAINS TRANSFORMER
PLGs—pins on transformer

oMt h W N

. Junction block EC3/19

. Junction block EC3/22

. Neutral mains in via On/Off switch
. Chassis earth

C.R.T. pin 14
C.R.T. pin 1

PLG6—pins on transformer

N H W N -

. Power supply EC10/21

. Power supply ECro/22

. Power supply EC10/8

. Power supply EC10/9

. Live mains in via On/Off switch
. Not used

JUNCTION BLOCK

EC3—the following contacts are
linked on the copper pattern: 27,
8-11, 12-15, 17-19 and 20-22

1.
. To top ends of contrast controls

n

Line timebase ECs/z0

and to tuner via SKT1/4
Frame timebase and sound EC6/12

. Video EC8/6

. LF. board ECg/10

. Power supply ECi10/15

. Convergence EC2C/14

. Convergence EC2A/5

. Line timebase ECs5/3

. LF. board EC9/4

. Auto-degauss board EC1/5 and to

tuner via SKT1/g

. Convergence EC2A/4

. Line timebase ECs5/6

. LF. board ECo/3

. Auto-degauss board ECi/1 and to

tuner via SKT1/12

. Chassis earth

. Tuner via SKT1/3

. Power supply EC10/2

. Mains transformer via SKT's/1
. Auto-degauss board EC1/g

. Power supply ECro/f3

. Mains transformer via SKT5/2

Interconnection Details (Power Supply Regulator):

ECixr—on flying leads

-

90 o1 e B

. Power supply EC10/13

Not used

. Chassis earth

Line timebase ECs/x5

. Power supply EC10/16

Line timebase EC5/12
Line timebase ECs/5
Video EC8/2

Frame and sound EC6/7

. Power supply EC10/4

50

II.

12.

13.

14.-
15.
16.
17.
18.

Frame timebase and sound EC6/15
Convergence EC2C/11, then via
switch to frame timebase and sound
EC6/1

PLG19 on focus panel, then to
E.H.T. generator PLG13/1

Line timebase ECs/13

Power supply EC10/7

Video EC8/12

Power supply EC10/5

Frame timebase and sound EC6/10
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COLOUR TELEVISION SERVICING

BURST GATE AND AMPLIFIER

PHASE DETECTOR

DC AMPLIFIER

CHROMINANCE IN
(From IF Boord)

\

SKTIT * 5KTiO/1 PLGION c2
Won whos
- 200 .
ET
Lo
PLGIO/2] BRIDGE . OSC. FREQ
SkTar2 SKT10/2 ”I BALAN::E 5 ; :«‘;i cr
fett s L S s000y
ci3 ers
. cra ot
| Les 047 Rzt
RIs o1 o et
THo 20 T T
germn
430V PULSE IN
-
ecare (From Line TimeBase
Boare }
EC7/2e4
Ace PULSE PHASE  LINE PULSE CLIPPER 7-8KHz TUNED AMPLIFIER SQUARER
ot SPLITTER
R34S R3s 840 45 46’ -
izx 15K 219 2708 fett
— SET ACC Fon
c29 | | I RS
T — c3z o e Toor 3
€30 o w T 100x
o3 22007° (1Y vV
1 8= 19 (=
casds /f1 4@ Bcio?
=] AW/ >+t |
VTé6 58] e | BC1O7 VT8 (3] car Ass
BC107 224 —it 39k
R4z 8c107 cas o
=
' VO[3
213 [ §%4
c27 CH g w7
@5 RSO RS1 OASL
—— 47k
T c“r wo B
cas R36 R37! caograr|  mas: R4 a7 AN 2y Rs2
) 3K 6K A7y 3100 B 22 oa 5% 4 53k
! acc L
RECT.
Ecr/1- CHROMINANCE SLANKING KitLer CHAOMINANCE AMPLIFIERS
Kilker o ___ RECTIFIER ass
out e 1 e
€50, <8t £7] R84 ROI 3RO3 R9S  R97:
: S2r 2y 1 e " 4 rax 150k 310k 128 270
2! mi7 T i ob Y = Ty
T 1 T" 4
/78 1 ces
100
Sy e L
—— - . —— ——— =1 +=
I wis b 4 wi? 1
| oan oast L7, 1 <63
— Rret 54 ——
1 REO 150 IIXI“ m=- ] e, | 000
! 350 css cs7
! I L1t LA =
i [ I~ 190y i00¢ 1 K
1 cs5 ¢ codl
18Le | 0 70|
I 79 \ sor
7 oy s ;: pezg ¥ RE3 i
FH{IN v I o8 1 [}
N 2K
AN bl | [ Lees
R7s| ts0p
e ‘l' e e e e ¥ : T"'
ALL COIL BASES VIEWED FROM UNDERSIDE
DEED T EED 4 4 3
e 4 2 s v
s 2)
ot Se o Se L o3 G EC?/:
o 2e
Lit2 L4 L9 TIT27374 (%]
Lio Lt L2
o
]
L5 Lo L7 COLOUR (SATURATION) H132a

Above: (H132a) CHROMINANCE TYPE 131 (PART)

Right: (Hi32b) CHROMINANCE TYPE 131 (CONTINUED)
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REFERENCE OSCILLATOR OSC. EMITTER FOLLOWER
a20 2e
“r 28 :
120K, s
L 43) xTLY
443368378 HHE r
L2
763 ) /
R22
T3 =]
R23 czo S~
THI
B e
>
cat
€18 4
T Avs 3003
BAIO2
C.
R2e Ra7
ax s2x T’“'
a2e
G
B
0
PULSE MIXER
AND CLIPPER DISTABLE SWITCH R—Y DEMODULATOR
]
l ATy
caz a7 aro
Res wio
e 1000, 1
oAl s,
n wiz wia
p i n
.—Im' 3!l PLG91
cas 1
ne?
. 70 470y 1t ~v 0T
il (' o Jile wis wis
e FE VTNV TI2 = e L"‘w.. =F
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R74
cas 5] 3 +5] 410
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[
Car o=
ws 30T
RS54 | »l
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$es i s 3008 53 sk
v | T
1——« PLGY/2
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DRIVER ST DELAY LINE AMP ®— Y DEMODULATOR
RIO4 PosT €
R99 100 R
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RIOS RNO 250 7
e a0 + =
VTi6 P
t 3rus
4 i 3k
3 Ly

”107 RI09
10K a0

crs e
4

H132b

—- £C7/9

Interconnection Details (Chrominance Type 131):

ECy PLGo9—pins on board
. 'To chassis 1. R-Y to video

Bias to video EC8/13 video

- 30 volts from power supply EC10/14 puts
To colour control, live end 4. B-Y to Video

Not used PLGro—pins on board
. 30-volt pulse in from line timebase
%Ssc/}:;ssis 2. Screen

53

© PIoGRe N

PLGY/3

A.C.C. to LF. board ECg/g 2. Screens joined for R~Y and B-Y to

Earth return for colour control 3. A.C. return for colour difference out-

Chrominance in on SKT10
L. Inner }through main cableform and
SKT3 on LF. board



COLOUR TELEVISION SERVICING
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(Hi33b) ConverRGENCE TYPE 132 (CONTINUED)
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COLOUR TELEVISION SERVICING

Interconnection Details (Convergence Type 132):

EC2A—on flying leads

1. Line timebase ECs/7

2. 220-volt line pulse in from line time-
base ECs/21

3. Power supply ECio/11
A.C. circuit)

4. Junction block EC3/12 (240-volt
A.C. circuit)

5. Junction block EC3/8 (240-volt
A.C. circuit)

6. Not used

EC2B—on flying leads

1—9. Waveforms out to convergence
yoke

(240-volt

EC2C—on flying leads
1. Frame timebase and sound EC6/6
(frame earth)
2. Frame timebase and sound EC6/2
(frame scan)
C.R.T. pin 5
C.R.T. pin 4 pC.R.T. Ax voltages
C.R.T. pin 13
Chassis earth
. Not used
. Video EC8/g
. Brightness control slider
. I.F. board ECg¢/18 (A.G.C. circuit)

O N g

-

11. Power regulator EC11/12

12. Frame timebase and sound EC6/1
13. Chassis earth

14. Junction block EC3/7

PLG14—pins on board

;} Frame deflector coils earthy ends

3. Not used
4. Frame scan out to frame deflector
coils

PLG15—pins on board
1. Line scan out to line deflector coils

;} Line deflector coils earthy ends

PLG16—pins on board

1. Line scan in from line timebase

2. Line D.C. shift return for shift
circuit on line timebase board

3. Line earth—line timebase board

PLG17—pins on board (socket is
reversible)

1. Line earth out to blue lateral yoke
coils

2. Not used

3. Correction waveform out to blue
lateral yoke coils

Interconnection Details (Spark Protection Board):

SKT8—on flying leads

1. Green
2. Red >Cathode feeds in from video
3. Blue )

Note: All other spark protection board connections are fed via the
main cableform to the terminals indicated on the circuit diagram.

Interconnection Details (Auto-Degauss):

ECr—on flying leads

* | Joined on copper pattern with con-
tact 1 out to tuner via SKTi2/12
and also to junction block EC3/15

Joined on copper pattern with con-
tact 5.out to tuner via SKT1/9 and
also to junction block EC3/11

. Junction block EC3/20

© PN N

56

PLG18/SKT18Flying connector to
degauss coils

1.} Linked on plug side, out to degauss

2.J coil ’

3. A.C. return from degauss coil
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COLOUR TELEVISION SERVICING

B2
3v

625 COLOUR 625 COLOUR 625 COLOUR BARS 405 or 625
I L]
405 or 625 AOS5 or 625 405 or 625 625 COLOUR BARS

625 COLOUR BARS

H135

(H135) ViDEO WAVEFORMS
Circuit Diagram Notes ‘

D.C. Voltages: Figures in rectangles are D.C. voltages which were
taken on a nominal 240-volt input using the 240-volt tap. EH.T. was
measured with an electrostatic meter at minimum brightness; all other
voltages with an Avometer Model 8. In general the receiver was set up
for normal reception with a locked picture. The figures for the chrominance
circuit were taken during colour reception and those for the E.H.T. generator
were taken with respect to E.JH.T. earth which is 2 ohms above chassis.
Note also the following conditions when measuring E.H.T. generator
voltages: Receiver set to a 625-line channel during test-card transmission.
E.H.T. and beam current limiter checked for correct setting. Red and blue
guns switched off and brightness control adjusted for average current of
600 pA. measured by inserting meter in series with green cathode lead—the
lead may be unplugged at the C.R.T. base connector.

Before taking any voltage readings check that the two main taps are ad-
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H136

(H136) FRAME TIMEBASE AND SOUND WAVEFORMS

justed for the local supplies. Check and if necessary adjust SET 55 volts
for this figure at TP1 on the power regulator board. A tolerance of -5 per
cent. should be allowed for the 3o0-volt stabilised and 66-volt stabilised
lines. Variations of up to 20 per cent. on the other supplies do not necessarily
indicate fault conditions.

Oscillograms: Each set of oscillograms is lettered to correspond with
the appropriate circuit diagram. Those for the frame timebase and sound
board were taken at frame frequency all others at line frequency. Voltage

405-30V
625-30v

405-20V
62515V

405-4V 405-30V
625-4V 625-30V

H137

(Hi37) LINE TiMEBASE WAVEFORMS

59
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COLOUR TELEVISION SERVICING

figures given with the oscillograms represent peak-to-peak values measured
via a probe having an input capacitance of 8 pF. in parallel with 10 MQ.

Board Identification: The type number is normally printed on the
component side adjacent to the extractor tab and also etched on the copper
side; prefix or suffix letters can be ignored.

Complete Dynamic Convergence: 1. Before attempting the complete
procedure given in the dynamic convergence diagram, see the information
given in dynamic convergence adjustments. 2. Static convergence should
be checked after each adjustment given in the dynamic convergence dia-
gram. 3. The 405 and 625 blue lateral dynamic adjustments will have no
effect when SKT17 is in the parked position. 4. After completing the
complete procedure, check convergence overall and adjust where necessary.

B C
()6 ()5

H138

(H138) CHROMINANCE WAVEFORMS
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Complete Grey-scale Tracking: Before attempting the following ad-
justments, see Grey-scale tracking (set white).
The following sequence of

adjustments ensures a black and VIDEO

white picture free from colora- REFERENCE H140
tion. An Avometer 8 (or equiv- | @ =) PO

alent) is required for D.C. volt- gy — RED R

age measurements. Locations @ ml et

of meter test connections are GREEN W

shown in the grey-scale diagram. @ @ L'JE' (Rt

The convergence board should \_ )

be withdrawn and mounted in SET‘wHITE\_ Al BEAM SWITCHES
the cabinet clips. The setting- SWITCH Al POTENTIOMETERS

up procedure should be carried
out with the receiver switched
to a 625-line channel, preferably (H‘174°) PaRT OF CONVERGENCE BOARD

. . IEWED FROM FRONT OF RECEIVER
with a black and white trans-
mission.

r. Set tint control to centre of range and turn A1 potentiometers to
minimum. Connect meter (250 volt D.C. range) with positive to TP2 and
negative to the red, green and blue video output loads in turn, adjusting
each video bias pre-set for minimum reading. Set the three video gain
pre-sets to mid positions. 2. Operate set white switch to collapse frame.
Connect meter positive to TP1 and negative to chassis. Adjust video re-
ference pre-set for --9-5 volts. 3. Connect meter as in operation 1, and
adjust each video bias pre-set for --go volts. 4. Connect meter positive to
pin 12 on the tube base connector with negative to chassis and adjust C.R.T.
grid bias potentiometer for 430 volts. 5. Slowly advance each A1 potentio-
meter until the three colours are just visible on the screen (see note below),
the three A1 beam switches may be operated to turn the beams on and off
for comparisons. 6. With all beams switched on, operate the set white
switch to restore the frame. Adjust contrast and brilliance controls for a

CRT Grid Bios Preset

Operation 2 Video Bias Presets
s _/ e

’Vlde“o- Gain Presets -
GItRY .

VIDEO CHROM{NANCE FRAME TIMEBASE

H141 AND SOUND

Operation |
Operation 3

(H141) GREY-SCALE DIAGRAM
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typical black and white picture (ideally a test card). If necessary, readjust
video gain pre-sets to improve highlights and trim the Ax potentiometers to
remove any tinting in the shadows.

Note: Re 5. above, if any of the horizontal lines fail to appear with the
‘A1 potentiometers at maximum: (a) Leave A1 potentiometers corresponding
to absent colours at maximum. (b) Set A1 potentiometers controlling visible
lines to minimum. (c) Advance C.R.T. grid bias potentiometer until the
previously absent colours are just visible. (d) Set all A1 potentiometers to
minimum and repeat 5. '

Replacement Modules: All replacement modules are pre-aligned and
adjusted before despatch, but the setting-up and checking adjustments
should be made after fitting to the receiver.

1. Adjust pre-set fine tuning.

2. Setssvolts. With the receiver adjusted for normal reception connectan
Avometer, on the 100-volt D.C. range, to TP1 on the power supply regulator
board and adjust set 55 volts on the same board.

3. Check width. Independent 405 and 625 width pre-sets are located
on the power supply regulator board.

4 Check EH.T. Without removing the tube anode cap, connect an
E.H.T. meter to the C.R.T. anode by means of a probe which permits con-
tact to be made underneath the cap. Switch on the receiver and with a
locked picture turn the brightness to minimum. Adjust, if necessary, set
E.H.T. (E.H.T. generator board) for 24 kV.

5. Beam current limiter. With the picture adjusted for normal contrast
unplug the green cathode lead at the C.R.T. base and connect a meter
(1 mA. range) in series with the cathode with the meter positive to the C.R.T.
base. Switch off the red and blue beams (beam switches on convergence
board). '

Select a U.H.F. channel and turn the brightness control to maximum.
Adjust the beam current limiter (power supply board) for a reading of
8oo pA.

6. Check video reference. With a U.H.F. channel selected connect an
Avometer to TP1 on the video board. Operate the set white switch (con-
vergence board) to collapse the frame. The meter should read 95 volts,
otherwise adjust video reference pre-set (convergence board) for this figure.

7. Check C.R.T. grid bias. This pre-set is located on the frame timebase
and sound board and should be adjusted for a reading of 30 volts D.C. at
TP1 (frame and sound board). However, if grey-scale performance is un-~
satisfactory, a slightly different setting may be necessary.

8. Check contrast. Independent controls are provided for V.H.F. and
U.H.F. operation. :

9. Check line linearity.

10. Check line shift. Adjust to centre picture horizontally.

1. Check frame shift. Adjust to centre picture vertically,

12. Check height. See Picture Size Adjustments.

13. Check frame linearity.
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14. Check vertical balance. See Frame Linearity.

15. Check purity and convergence.

16. Check automatic chrominance (A.C.C.). Select a colour transmission,
turn colour control to minimum (no colour) and adjust the brightness and
contrast controls for a satisfactory black and white picture.

Connect an Avometer Model 8, on 10 volt D.C. range, to the luminance
out terminal on the I.F. board and readjust the contrast control for a reading
of 6:5 volts. Then transfer the Avometer (10 volt D.C. range) to the
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A.C.C. checkpoint on the chrominance board, and adjust A.C.C. pre-set
(R48) for a reading of 3-4 volts.

17. Check grey-scale tracking.

18. Check auto-degauss. No adjustments are necessary when replacing
the board. The degaussing action can be observed as a momentary period of
coloration accompanied by raster distortion immediately following a channel
change between systems. A recycling time of 3 to 5 minutes must be
allowed before re-selecting the original system in order to observe the second
degaussing effect in the opposite direction.
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BUSH Models CTV25 and CTVI67

General Description: Dual-standard hybrid colour television receivers.
Valves are used in line timebase, field timebase, colour difference amplifiers
and luminance output stage. Transistors are used in all other stages.

Installation: The following check list should be used for guidance when
installing the receiver. It is assumed that the receiver has already been
carefully checked in accordance with the setting-up procedure on pages g8—102.

Warning: Any mains adjustment should be carried out before the re-
ceiver is installed as adjustment entails the removal of the Power Unit.

1. Select a suitable position for the receiver in the customer’s room so that
the screen is shielded from direct light from lamps or windows. If possible
do not position the receiver close to any large metal object such as a hot water
radiator, etc., since stray magnetic fields may disturb the purity and con-
vergence.

2. Remove the cabinet back and connect the receiver to the mains supply.
Observe the usual live chassis precautions. Switch on the receiver,
allow a warm up period not less than 10 minutes before making any adjust-
ments.

3. Check purity by looking at the R.G. and B. fields in turn and carry out
the following degaussing procedure if required. Connect a degaussing coil

C.R.T. Base
Convergence panel Scan and

convergence

Tuner unit assembly

Q \

o\ ° v Time base
pd / B _,__/—ront;l*E.H.T.
1 uni
I.F.unit <€ | IJ

Rear of colour
receiver

HU

Power unit

Audio unit _

A.C.G. unit Decoder unit Luminance and
colour difference
amplifier

(Ho4) Positions oF UNiTs
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to the mains supply, and degauss the complete receiver including the
shadow mask and chassis. Remove the degaussing coil at least 10 feet
from the vicinity of the receiver before switching the coil off. If the purity
is still unsatisfactory adjust the purity ring magnets for a pure red field,
then check the purity of the green and blue fields.

4. Connect both aerials and check that all the local stations are received
satisfactorily and a]l buttons are tuned correctly. Adjust the brightness
control gRV25, and the 405 and 625 pre-set contrast controls for a correct
picture. The local/distant control 2RV2 may need adjustment if a noisy
picture or cross modulation is observed. Note: An aerial satisfactory for
monochrome reception may not be entirely suitable for the reception of
colour transmissions due to multipath reception, ghosting, insufficient
bandwidth, etc. This may have little effect on monochrome reception
but may produce any of the following symptoms on a colour transmission—
colour distortion, grain on colour, weak colour irrespective of the setting of
the colour control. Under these conditions adjustment to or resiting of the
aerial system may be needed.

5. Switch the receiver to a 625 colour transmission and set the colour
control to the centre of its travel then adjust the pre-set Auto Chroma gain
Control §RVy, for a correctly saturated colour picture.

6. Connect a signal generator (to the aerial input) modulated with a
suitable cross hatch convergence grid pattern, set to the 625-line standard.
Set the brightness control so that the raster is visible. Adjust radial and
lateral static convergence magnets required. Check dynamic convergence.
Repeat purity adjustments if a large static convergence error is corrected.

MAINS IN
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7. Switch signal generator (modulated with a suitable cross hatch grid
pattern), and receiver to the alternative standard and check purity, static
and dynamic convergence.

8. Replace receiver back, re-connect aerials and instruct the customer
in the operation of the receiver, particularly the slight tuning adjustment
that may be required for the best results on colour transmissions.

Control Adjustments: The following equipment will be required if all
the adjustments outlined below are carried out:

(a) Pattern Generator—(Monochrome)—R.F. output on 405 and 625,
with a suitable sync. and blanking. Alternatively a test transmission may be
employed.

(6) Cross Hatch Pattern Generator—R.F. output on 405 and 625.

(¢) Colour Bar Generator—R.F. output on 625, or test transmission.

(d) Isolation Transformer—soo watt rating (suitable for high peak
currents).

(e) E.H.T. Meter—30 kV.

(f) A.V.O. Meter Model 8.

(&) Oscilloscope—wideband o to 6 MHz.

(#) Degaussing Coil—separate coil for external use.

Reference to the controls and their functions are listed in the following table.
69



COLOUR TELEVISION SERVICING

Control and/or Function

Mains adjustment
De-gaussing

Channel selection and tuning

Pre-set contrast
Local/Distant control
Brightness control
Line frequency

Field frequency
Width

Line drive

Line linearity

Line shift

3rd harmonic tuning
Height

Field linearity gen
Field linearity top
Field shift

E.H.T. regulator
Focus

Picture squaring
Pin-cushion correction
Purity adjustment
Static convergence

Vertical dynamic convergence

R.G. and B.

Horizontal dynamic convergence

R.G. and B.

Subcarrier reference
Generator
V. channel sync.

Grey scale adjustment

System

405/625
405/625

625/405
625/405
625/405
625
625
625/405

625
405/625

625/405

625

405

625

625
405/625

70

Circuit Reference and/or
Unit

Mains transformer

Using external degaussing
coil

Tuner Unit V.H.F. and
U.H.F.

2RV5/2RVy

2RV2

9RV2z;5

3L1/3TCr

3RV7

3L13/3L14

3RV2/3RVI

3
3RV4/3RV;
Scan coil assembly
3L1g
Purity ring magnets
R.G. and B. static magnets
9RV6, gRV16
9RVi1, gRVII
9gRVi2, gRV27
9RV18, gRV1g
9gRV20, gRV21
9RV22, glg
J9La1, gLs/6
9RV3, gRV8
9RVg, gRVIo0
9RV1s, 9L7
9L3/4
6RV1, 6TCx
|6L8/9, 6L10/11
sRV3, 6L12
J9RV23, 9RV24,
9RVs, gRV14,
loRV17
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Mains Adjustment: The receiver as supplied is suitable for a 240-volt
A.C. supply. 'To operate the receiver on a mains supply other than 240 volt
A.C., remove the power unit from the cabinet and adjust it for the required
voltage in accordance with accompanying diagram.

I. Remove the two screws securing the colour chassis (L.F. unit decoder
audio unit, A.C.C. unit and Luminance colour diff. unit) to the cabinet
(rear rail of colour chassis). '

2. Unclip the system switch operating cable from the I.F. unit switch.

3. Disconnect the tuner unit power input and signal connection Zg from
the LF. unit.

4. Withdraw the colour chassis as far as possible.

5. Disconnect the three connectors Z1, Z1o and Zr1 from the power
unit and remove the three screws securing it to the cabinet.

U U]

MAINS TRANSFORMER
8Ti

s 230/220
VOLTS 250/240 /

(H76) MAINs ADJUSTMENT
ORANGE Part under view of power unit.
LEAD

FROM 6543
SA. |90
FUSE

H.T.
CHOKE

H76

Degaussing: The receiver will only need degaussing using a separate
degaussing coil if the purity has been disturbed due to external magnetic
fields magnetising the screen or adjacent chassis. The automatic degaussing
circuits incorporated in the receiver will normally take care of any magnetic
effects induced into the screen but occasionally degaussing using an external
coil may be required. To ascertain if the purity has been disturbed and
degaussing using a separate degaussing coil is required, carry out the follow-
ing procedure: :

I. Turn the brightness control up until the raster is visible.

2. Switch off the green and blue guns and observe the red field, this should
be pure (not showing any other colour) over the entire screen—use a low
~ power magnifier to check that only the red phosphor dots are illuminated.

3. If the red field is found impure (i.e. showing other colours with red)
and the automatic degaussing does not improve the conditions, carry out
the following degaussing procedure using a separate degaussing coil.

4. Connect the degaussing coil to the mains supply, switch off the re-
ceiver and pass the coil over the screen and metal work several times, then
withdraw the coil some (10 feet) distance from the receiver before switching
it off.

5. Check the purity of the green and blue fields in turn by switching the
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appropriate guns and check that each field is not contaminated by other
colours,

Note 1: If impurity still persists carry out the purity adjustment procedure.

Note 2: So that the automatic degaussing circuit may work, the receiver
must be switched on from cold, i.e. the control P.T.C. Thermistor 8THz2
should be at room temperature.

Push-Button, Band, System and Channel Selection: To alter the
band or transmission system to which any particular button is set, proceed
as follows:

1. Remove the tuner unit from the cabinet by withdrawing plug Zo,
(power and L.F. signal) from the LF. unit, the plug Z1o (Micro-switch to
P.U.) from the power unit, then disconnect the braided chassis lead between
the T.U. and the I.F. unit and withdraw the T.U. from the cabinet.

2. The information stamped on the Key Plate (illustrated), will indicate
the band covered and the transmission system set for that button.

3. Withdraw the Key Plate from the slot under the push-button spindle
that it is required to reset.

KEY PLATE REMOVED
AND REVERSED.

LEGEND SHOWS
o0 ALTERNATIVE BAND
)

AND SYSTEM COVERED,
UHF TU,
P ]
i i,
BUTTCN
SHAFT 4 B4
e

ONE KEY PLATE
LOCATED BELOW
EACH BUTTON SHAFT

(H77) Key PLATE

BUTTON WITH
SPRING REMOVED
FROM SHAFT

H77

4. Insert the new Key Plate into the slot, correct side up. The button
can be tuned over the band and will operate on the transmission system
indicated on the upper face of the Key Plate.

3. Replace the T.U. in the cabinet and tune the button to the channel
required.

Note: The T.U. is normally supplied with the following Key Plates:

Side 1: U.H.F. Bands 4/5 system 625; V.H.F. Band 1 system 405;
V.H.F. Band 3 system 625.

Side 2: V.H.F. Band 3 system 405 (Four fitted to the unit); V.H.F.
Band 1 system 625 (Two fitted to the unit); U.H.F. Band 4/5 system 405
(One supplied as spare).

Tuning Range (as despatched from the factory): Push-buttons 1 and 2,
Bands 4 and 5, Channels 21 to 68, 625 system; Push-buttons 3 and 4, Band 3,
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Channels 6 to 13, 405 system; Push-buttons 5 and 6, Band 1, Channels 1 to 5,
405 system.

Tuning Procedure:

1. Press in the button that requires tuning then allow it to return to its
normal position.

2. Withdraw the button slightly, then turn the button until the receiver
is tuned correctly for satisfactory picture and sound.

3. On colour programmes a slight readjustment to the tuning may be
necessary so that the colour picture is received free from any interference
pattern and with the maximum colour saturation. The correct tuning point
is where the sound interference pattern just disappears from the colour

icture.
P A.C.G. and Local/Distant Controls: All these controls are located on
the LF. Unit. They are 2RVy4, 2RV5-and 2RV2.

I. Set the brightness control so that the raster is just below visibility.

2. Select a 405 channel and adjust the 405 pre-set A.G.C. control 2RVs,
for a correctly contrasted picture, making any slight adjustment to the bright-
ness, control gRV25, that may be necessary.

3. Select a 625 channel and adjust the 625 pre-set A.G.C. control 2RVy,
as for item 2.

4. If cross modulation or a noisy picture is obtained on either channel
adjust the local/distant control 2RV2 for freedom from cross-mod and the
best signal to noise result.

Line Controls (3L1 and 3TC1): Both line frequency controls 3L1, 625
and 3TC1, 405 are located on the scan generator chassis at the rear. Adjust
as follows:

I. Select a 625 channel, and remove the sync. input socket Z1 5 from the
plug on the scan unit chassis. Set the brightness control 9RV2; for a visible
picture.

P 2. Adjust the core of 3L to approximately the correct frequency (picture
Just sliding horizontally).

3. Select a 405 channel and adjust 3TC1 for the correct frequency as in
item 2, then replace sync. input socket Z13. :

Field Control (3RV7): The field frequency control 3RV7 is located on
the rear of the scan generator chassis.

Line Drive and E.H.T. Controls: The line drive controls 3RV1 (405),
3RV2 (625) and the E.H.T. control 3RV6, are located on the right-hand side
(rear view) of the scan generator chassis. Before making any adjustments
that affect the line output stage it is advisable to check that the maximum
cathode current in 3V3 (PLjo5) is not exceeded. Details of this check
appear in the appropriate section under Convergence Procedure.

1. Connect an E.H.T. meter (30 kV. range) between the chassis and the
picture tube E.H.T. connection, and an A.V.O. Meter Model 8 (2'5 volts
D.C. range) between the chassis and pin 1 of 3V6 PD 500, i.e. across the
cathode resistor. 3Rz2g.
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2. Select a 625 channel. Set the E.-H.T. control 3RV6 and the 625 line
drive control 3RV2 to approximately 75 per cent. of maximum. Adjust the
625 line width control 3L13 (located on side of timebase chassis) for a nominal
scan then turn the brightness control gRV235 to minimum.

3. Adjust the E.-H.T. control 3RV6 and the 625 line drive control 3RV2
to give an E.H.T. voltage of approximately 24 kV. and a cathode current of
12 mA. (12 volts D.C. on A.V.0.) in the cathode resistor 3R29 of 3V6
PDsoo, E.H.T. regulator valve.

4. Connect A.V.O. Meter Model 8 (2500 volts D.C. range) between
chassis and the boosted boost line (i.e. the junction of the capacitor o-o1,
3C38 and the rectifier BY100 3D4), and record the voltage obtained which
should be approximately 1-25 kV.

5. Select a 405 channel. Set the 405 line drive control 3RV1 to approxi-
mately 75 per cent. of maximum and the 405 line width control 3L14 (located
on the side of the timebase chassis), for a nominal scan. Turn the brightness
control gRV25 to minimum. ‘Then adjust the 405 line drive control 3RV1
so that the boosted boost and E.H.T. voltages are similar to that obtained on
the 625 channel. Note: The final setting of the 405 line drive control
3RV1 is governed by the requirement of equalising the boosted boost
voltage and the E.H.T. voltage on the 405 and 625 systems.

Line Width Controls (3L13 and 3L14): The scan amplitude adjustment
forms part of the line drive and E.HL.T. adjustments. 3L13 (625) and 3L14
(405) are located on the right-hand side (rear view) of the timebase chassis.

Field Height (gRV13): The field height control gRV13 is located on the
convergence panel.

1. With a 405 or 625 channel selected, set the brightness control gRVz2j3
for a satisfactory brightness level, and check that the picture displayed on
the screen is correctly locked, then adjust the field height control for a
nominal scan amplitude. :

Line and Field Linearity (3L15, gRV7 and gRV2): The line linearity
control 3L15 is located on the scan coil connector panel (left-hand side of
timebase chassis) and the field linearity controls gRV?7 and gRV2 on the
convergence panel.

1. Select a 405 or 625 channel. Adjust the brightness control gRV23
for a satisfactory brightness level, and check that the picture displayed on the
screen is correctly locked, then adjust the line and field linearity controls for
optimum linearity. Finally re-check, line width, drive and E.H.T.

Focus Controls (3RVs and 3RV4): The focus controls 3RVs, 625;
and 3RV4, 405; are located on the right-hand side (rear view) of the timebase
chassis.

1. Select a 625 channel (viewing a high brightness picture, e.g. test card).
Set the brightness control gRV25 for the correct level and check that the
display is correctly locked.

2. Adjust the 625 focus control 3RV for a correctly focused picture.

3. Switch to a 405 channel and under similar conditions to that for the
625 channel, adjust the 405 focus control 3RV 4 for a correctly focused picture.
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Picture Squaring: The picture squaring (scan yoke) adjustment is
located on the C.R.T. neck.

I. Select a 405 or 625 channel. Set the brightness control for a satis-
factory brightness level. Check that the display is correctly locked.

2. Slacken the scan yoke assembly clamp screw (one screw) and rotate the
complete scan assembly until the vertical and horizontal lines in the test
pattern are correct. It is important to maintain the scan yoke assembly in
contact with the flare of the C.R.T.

As the convergence yoke is secured to the rear of the scan yoke assembly
(a lockable bayonet fitting is used) adjustment to the scan yoke assembly will
also effect the position of the convergence yoke, thus making some adjust-
ments to the convergence necessary. A following section describes such
adjustments.

REAMPLFIER MIXER VHF.OR LF.AMPLIFIER UH £, OSCILLATOR-
AF 180 BF 115 BF NS

20 i~ 3

o e

LY I-=4 ica 1S1p

,j,., 82 ¢

wE T

15le ISle ISte 1Slg 4 . >
o gnengT gt
NT28WT3 T
b ll” !lM BM H u M H KEY TO muswslr:k‘ BASES 29 (Twar)
151> isid ISt ISIn VIEWED FROM UNDERSIDE H97
SWITCH SHIWN N BAND 11 POSITION

TNk
ALL RESISTOR VALUESIN A & CHASSIS
CAPACITOR VALUES INuF UMLESS
OTHERWISE STATED

(H97) Circurr Diacram—V.H.F. TuNER

Picture Shift: The picture shift controls 3RV3, (horizontal shift) and
3RV8 (vertical shift) are located on the right-hand side of the timebase
chassis. Adjust the horizontal shift 3RV3 and vertical shift 3RV8 controls
to centre the picture in the display area. Check horizontal shift on alternative
system and make a compromise adjustment if required.

Pin-Cushion Corrector (3L19): The pin-cushion corrector 3L1g s located
on the left-hand side of the timebase chassis. See further procedure on
page 79.
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fst LF. AMPLIFIER 2nd LF. AMPLIFIER
AF 18( AF 179

47
2C16
6°8p
W

S hatutnt

,___..__
|
]

(H1ooa) Circurr Diagram—LF. Staces, ETc. (PART)

Circuit Diagram Modifications:

1. Resistor 5R29 is changed to 680 ohms (Section M. V Detector).

2. A 33p capacitor is added between the junction of 2132, 2L31, 2C60
and 2C61, 2C62, 2R50, etc., in the sound I.F. amplifier.

3. On some models the Thermistor gTH1, and shunt resistor gR2r1 is
located in a different position to that shown in the circuit diagram. They are
connected between the tag 77 of coil gL.28, and the bottom of resistor gR23,
also tag 3, of coil gL27, and tag 4 of coil gL:28, are joined, and the junction
taken to the slider of gRV27. See also Circuit Diagram Notes with diagram

on page 94.
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(Hxoob) Circurtr Diacram—IL.F. StAcEs, ETC. (PaRT)
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I. Select a 625 channel. Set the brightness control for a satisfactory
brightness level. Check that the display is correctly locked. Adjust the
core of the pin-cushion correction coil 3L1g so that any bowing at the top
border of the picture is symmetrical.

2. Switch to a 405 channel and make a compromise adjustment to 3L1g
if necessary.

3rd Harmonic Tuning (3L12 and 3Lxx): The 3rd harmonic tuning
coils 3L.12 on 405 and 3L11 on 625 are located inside the screened com-
partment of the timebase chassis. They are adjusted when the line-trans-
former is assembled and normally should not need adjustment. If, however,
readjustment is required, carry out the following procedure:

1. Select a 625 channel, and set the brightness control 9RV25 for a visible
picture. Check the line and field frequency then black out the C.R.T. with
the brightness control or the A1 C.R.T. gun switches.

RF. AMPUIFIER MIXER OSCILLATOR.
BF 180 BF 181 f

4R4

YO VhE
680 TUNER UNIT,
Y

486 LNk}
4RS 15K 4R7
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1509 210p, o 129y
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" ¢

4X6|

0 VHE
NoTE TUNER UNIT
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Q:/ UNLESS OTHERWISE STATED 5016~5
g ]

H98
KEY T0 TRANSISTOR BASES
VEWED FROM LKLERSIDE,

(H98) Crrcurr Diacram—U.H.F, TUNER

2. Connect a 30 kV. E.-H.T. meter between the chassis and the 25 kV.
C.R.T. supply, and an A.V.O. Meter Model 8 (2'5 volt D.C. range) between
the chassis and pin 1 of 3V6 PDs5o00, i.e. across the cathode resistor 3Rz29.

3. Adjust the core of 3L11, 625 harmonic tuning for maximum E.H.T.
volts and maximum current in the cathode resistor 3R29.

4- Switch to a 405 channel, and repeat settings as in item 1, then adjust
the core of 3L12 405 harmonic tuning for maximum E.H.T. volts and
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maximum current in the cathode resistor 3R29. Note: It will be necessary
to carry out operation 7 line drive and E.H.T. adjustment after readjusting
the 3rd harmonic tuning.

Sub-Carrier Reference Generator: The sub-carrier generator controls
6RV1, 6TCr and tuning adjustments 6L10/11 and 6L8/g are located on the
luminance/colour difference panel.

1. Select a 625 channel (colour signal). Set the brightness control
9RV2;5 for a satisfactory brightness level. Check that the line and field
frequencies are correct. Then position the Colour control gRV28 halfway.
Override the colour killer circuit by connecting an 18 kQ resistor between
TP.P2, and TP.P3, and turn 6TCrx halfway. Connect TP.E3 to TP.Ez.

2. Connect the C.R.O. to TP.E4. Adjust the sub-carrier oscillator out-
put coil 6L10/11 for maximum output.

3. Transfer the C.R.O. to TP.G1, (any one of the colour difference
amplifier outputs) and adjust 6TCr the sub-carrier oscillator trimmer for
zero beat on the C.R.0., i.e. colours just running through on the screen of the
C.R.T. Use a non metallic tool. Remove connection between TP.E3
and TP.E2.

4. Connect the C.R.O. (switched to D.C.) to TP.E3. Stop sub-carrier
oscillator by connecting TP.E4, to TP.E5. Adjust balance potentiometer
6RV1 for zero D.C. volts. Remove connecting link between TP.E4 and
TP.Es.

V. Channel Synchronism: The V. channel sync. control 5RV3 is located
on the decoder panel and the tuned coil 6L12 on the luminance colour
difference panel.

1. Select a 625 channel (colour signal). Set the brightness control
9RVz;s, for the correct level. Override the colour killer circuit by con-
necting an 18 kQ resistor between TP.P2, and TP.P3.

2. Turn the V. channel sync. control §RV3, fully clockwise (view from
rear of receiver). If the picture has incorrect colours, interrupt the signal
until the picture has the correct colours. Disconnect the 18 k(2 resistor
TP.P2, and TP.P3.

3. Connect the C.R.O. (switched to D.C.) between chassis and TP.P3
and adjust coil 6L12 for maximum D.C. volts output on the C.R.0. Re-
move C.R.O. from the test points.

4. Interrupt the signal until the picture has incorrect colours, i.e. wrong
V. channel sync., then turn the V. channel sync. control 5RV3, slowly back
(counter-clockwise) until the correct synchronism is obtained, i.e. correct
colours in the picture. Do not turn the control beyond the point at
which correct V. channel sync. is satisfactory, with either a weak
or interrupted signal.

Purity Adjustment: The controls associated with the purity adjustments
consist of the purity ring magnet, scan coil yoke and the static convergence
magnets, and are all located on the C.R.T. neck. The red, green and blue
A1 gun switches gSia, b and c, are mounted on the convergence panel.
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Note: 'The term purity as applied to the shadow mask tube means the correct
position of each of the electron beams as they approach the holes in the shadow
mask when each beam should fall on the appropriate phosphor dot. The
correction is made by means of the purity ring magnet, prior to the process
of scan deflection.

1. Carry out the complete degaussing procedure.

2. Switch on the receiver and allow it ten minutes to warm up. Switch
to a 625 channel and apply R.F. signal generator modulated with a cross
hatch pattern to the aertal input. Adjust the input level and the brightness
control gRV23 so that the cross hatch pattern is visible.

3. Adjust the red, green and blue radial static magnets to minimum field,
Le. yellow dot on magnet to rear, Switch off blue gun by means of switch
9S1a, and viewing centre of screen only, adjust red and green radial static
magnet to overlay—red and green line (produce yellow) then switch on
blue gun and adjust blue radial and lateral static magnets to overlay (view
centre of screen only) blue line on yellow (produces white). Only a rough
adjustment is required at this stage.

If possible, switch off the cross hatch pattern leaving only a synchronised
raster.

(H78) Purity Diagram
RED AREA TO
BE SYMM
ABOUT THE
CENTRE OF
THE SCREEN

4.1 Loosen the four wing nuts securing the scan coils in the scan assembly
cradle.

5. Switch off the green and blue guns using the A1 gun switch 9Sr1aand b.
Turn the purity ring magnet to a minimum field, i.e. align the slots in the
plastic rings for minimum field. /

6. Adjust the purity ring magnets, by increasing the field strength a small
amount at a time then rotating the complete purity magnet assembly around
the peck of the C.R.T., repeating the field adjustments and rotating the
assembly until the red area is central on the C.R.T. screen. See accompany-
ing diagram,

7- Move the scan coils forward or backwards on the C.R.T. neck until a
full pure red field is obtained over the entire screen, then tighten ‘the four
scan coil clamp screws. ,

8. Switch off the red gun and switch on the green and blue guns in turn
and check that the green and blue fields are satisfactorily pure. Note:
If the red, green and blue fields are not satisfactorily pure repeat the pro-
cedure carefully.

Convergence: The controls associated with the convergence adjustments
are located on the convergence panel and the scan assembly cradle fitted to
the C.R.T. neck. o
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1. Static Convergence

Red ] l’ Radial convergence static magnets (one for each gun) located
Green on the convergence coil yoke mounted on the rear of the
Blue j [ scan yoke assembly.

Blue Lateral convergence static magnet assembly located on the
C.R.T. neck to the rear of the scan coil assembly.
2. Dynamic Convergence
Employing the following controls:
Field Derived
9RV6 Amp.

9RV1 Tilt Vertical Red/Green )
9RV16 Diff.
gﬁxii %ﬁltp Vertical Blue

Line Derived 625
9RVig Amp.

9RV20 Tilt Horizontal Red/Green

9RV21 Diff.

9§¥f§ %riﬁp. Located on the con-
ng Shape Horizontal Blue vergence panel

[ Y S—— — e

9Ls5/6 Width
Line Derived 405

9RV3 Amp. ) )

9RV8 Tilt r Horizontal Red/Green
9RVg Diff. J

gRVijs Amp. ]

gﬁym gﬁgpe j Horizontal Blue J
oL3/4 Width

3. Scan Coil Balance Controls

9RV27 Vertical Scan Coil Balance 1 Located on the
gL21 Horizontal Scan Coil Balance scan assy. cradle

4. Warning: Carefully read the following comments before making any
convergence adjustments.

(@) Check that the picture width, height, linearity, focus centering, squaring,
are correct.

(b) Check that the receiver purity is satisfactory looking at the red, green
and blue field in turn. Note: If large convergence errors are present it
may not be possible to obtain a satisfactory purity on all fields. ''The remedy
is to make a rough static and dynamic convergence adjustment followed by
the purity adjustment.
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(¢) Carry out degaussing if any impurity exists.

(@) If significant errors are present it is preferable to make two sets of
purity and convergence adjustments, a rough and a final adjustment. This
is to reduce the effects of interaction between convergence and purity.

(¢) Check that the E.H.T. and boosted boost voltages are similar between
the 405 and 625 line standards.

(f) In the following convergence information, adjustments are only made
looking along the centre horizontal line and down the centre vertical line
and at intersections with them. No adjustments can be made observing the
corners of the picture.

(£) Since dynamic convergence adjustments will cause changes in static
convergence, it will be found necessary to readjust the static convergence
from time to time during the setting-up procedure.

(k) If there is a static error of the red, green or blue lines (centre screen
area) the correct dynamic convergence adjustment requires that the red,
green or blue should be parallel so that correcting the static error will then
overlay the red, green or blue lines to give correct convergence.

Convergence Procedure: .

1. Select a 625 channel. Connect an R.F. generator (modulated with a
cross hatch pattern) to the aerial input of the receiver. Tune for a satis-
factory pattern and adjust the brightness control gRV25 for a raster with
cross hatch lines.

B R/ RiG==a g
GREEN RADIAL ,  RED RADIAL
N g
e ] et —pe | | —
BLUE RADIAL
DIRECTION OF RADIAL STATIC SHIFT DIRECTION OF LATERAL STATIC SHIFT FOR BLUEGUN ~ H79

FOR RED GREEN AND BLUE GUNS
(H79) Static CONVERGENCE DiaGrAMS

2. Adjust the red, green and blue radial static magnets so that the yellow
dot marked on the magnets is turned to the rear, i.e. minimum field.

3. Adjust the red and green radial static magnets to overlay the red and
green lines, then adjust the blue radial and lateral static magnets to overlay
the blue line on the yellow.

4. Pre-set the controls as follows:

9RV6 Red/green amp. Adjust to maximum counter-clockwise
9RV1 Red/green tilt ] .

9RV16 Red/green diff. r Adjust to centre of travel

9RVi1z Blue amp. Adjust to maximum counter-clockwise
9RVi: Blue tilt Adjust to centre of travel

9RV27; Balance No pre-set position given
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5. Switch the blue gun A1, switch gS1A to *“ Off .

6. Adjust the red/green vertical amp. control gRV6—to straightens the
centre vertical red and green lines.

7. Adjust the red/green vertical tilt control gRVi—to prevent the centre
vertical red, green lines from crossing over each other.

8. Repeat items 6 and 7 as often as required.

R~y 4G G " | R G~ay  jaR
—| | —— i R e —— g
— - —rp | | — : e | | ————
R-vl \e—g 6| \~=p R Ywmt
ADJUST 9RV6 ADJUST 9RVS ADJusT grvi  H8O

(H80) Dynamic CONVERGENCE DIAGRAMS—I1

9. Adjust the red/green vertical diff. control gRV16—to make the red,
green horizontal lines intersecting the vertical red, green lines equally
spaced or coincident from top to bottom. Note: If unable to equalise the
spacing at top and bottom adjust the vertical scan coil balance control
9RV27, then readjust gRV16.

10. Adjust red and green radial static magnets—to overlay the red and
green lines (yellow line resulting), view centre of screen only.

11. Switch blue A1 gun switch gS1a—to On. View red, green and blue
rasters. Adjust blue vertical amp. control gRViz and blue vert. tilt
control gRVi1—so that the blue horizontal intersections with the centre
vertical line are equally spaced with respect to the horizontal yellow line.

Note: Make a rough adjustment first, then switch the blue gun A1 switch
gS1a,—to Off. Check that the red and green static convergence is correct
and adjust if necessary, then switch the blue gun A1 switch—to On, and
adjust the blue radial and lateral static magnets to overlay the blue line on
the yellow line (view centre of screen). Then repeat adjustments to gRV12
and gRV11 as above.

12. Repeatitems 5 to 11 if required.

R~a\ |G Y R
e e Ed -
— || ¢ R XY
6t |—p

ADJUST 9RVI ADJUST 9RVI ADJUST 9RVI H81

(H81) DynaMic CONVERGENCE DIAGRAMS—2
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'13. Pre-set controls as follows: 9RV19 Amp.—Adjust to fully counter-
clockwise. '9RVzo Tilt. and gRV21 Diff.—Adjust to centre of travel.

V4G ¥
_rﬂ—k _T_i.—c
_-!-Y ____rY
Ry ¥
T~ Tt
ADJUST 9RVIS ADJUST 9RVIE
__*_A‘Ror [ —Sy

T—V——G orR

i _./-Ro:G
—et FeGorR
ADJUST 9RV27 apJusT 9rvzr  H82

(H82) Dynamic CoNVERGENCE DiacRAMS—3

14. Switch the blue gun Ar, switch gS1a—to Off. Adjust the red/green
horizontal amp. control gRV1g for most equal spacing of the vertical red/
green lines at the intersections with the horizontal red/green lines.

A ="

— Sy B Wat

— &Y Y

—t 4
ADJUST 9RVIZ ADJUST 9RVI2

——— et oY —_——W

YorB
Bor Y
—_—r

_{W ——YorB

ADSUST 9RVIL apjusT oRvyy  H83

(H83) DyNamIic CONVERGENCE Diacrams—4

I5. View as in item 14, if the spacing of the red/green lines is unequal
right across the screen—Adjust red/green horizontal tilt control 9RV2o.
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16. View along the centre horizontal red/green lines. Adjust the red/
green horizontal diff. control gRV21—to make the red/green horizontal lines
arallel.
P Note 16/1: If after optimum adjustment 16 the red and green horizontal
lines cross over—Adjust the horizontal scan coil balance control gLz21—to
correct skewing of the red versus green horizontal lines.
17. Repeat operations 14, 15 and 16 as necessary.
18. Adjust the red/green radial static convergence magnets—to overlay
the red horizontal line on the green horizontal line (produce yellow).
19. Pre-set controls as follows: gRV22 Amp.—Adjust to fully clockwise;
9RV18 Tilt—Adjust to centre of travel; gLg Shape—No pre-set position
given; gLs5/6 Width—No pre-set position given. '

ADJUST 9RVI9 %szs) ADJUST 9RVI9 (625)
9RV3 (405) 9RV3 {405)

ADJUST 9RV20 (625) ADJUST 9RV20 (625)
9RVE  (405) 9RvE (405) H84

(H84) Dynamic CONVERGENCE DIAGRAMS—S5

20. Switch the blue gun A1, switch gSta—to On. Adjust the blue
horizontal amp. control gRV22—to make the blue horizontal line as near as
possible parallel with the yellow line.

21. If the blue horizontal line cannot be made parallel with the yellow
horizontal line both left and right of centre—Adjust the blue horizontal tilt
control gRVi8.

Note 21/1: If a wave either side of centre of the blue horizontal line is seen
or if there is a blue droop at the extreme left or right—Adjust the blue shape
control gLg.

Note 21/2: If gLg is adjusted too far it will be found that there will be
insufficient range of adjustment on gRV22.

22. Check red, green and blue radial and blue lateral static convergence
(centre of screen) and adjust if necessary.

23. View red, green and blue rasters. View along horizontal centre line
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at the intersections with it. If the blue vertical lines overlay the yellow
lines (white produced) no adjustment is required. If the blue vertical lines
are either inside (blue narrow) or outside (blue wide) the vertical yellow lines

proceed as follo

s: Adjust blue width coil gL5/6—to overlay the blue

. 2

]

vertical line on t{]
screw in core to d¢
outermost coil.)

insufficient discon
lateral assembly ay

Note 23[1: Vig
between the vert
slacken the clam

o

s

DJUST 9RV2! (625 ADJUST 9RV2) (825)
9RV9 (405 9RVY {405)

‘c
Y fﬁ

ADJUST 9L21 (s25) ADJUST 912§ (625) H8H
(H85) DynaMic CONVERGENCE DIAGRAMS—6

he yellow vertical line, withdraw core to increase width,
ecrease width. (Do not withdraw the core further than the
If with the core in the outermost position blue width is still
nect one of the supply leads to the blue width coil on blue
nd insulate the end of the lead.

ADJUST 9RV22 (525) ADJUST 9RVIB (623)
9RVIS (405) 9Rvi0 (405) H86

(H86) DynaMic CONVERGENCE DIAGRAMS—7

'w centre horizontal line. If there is a linearity difference
ical blue lines with respect to the vertical yellow lines,
screw securing the convergence yoke to the scan assembly

cradle and rotate very slightly to correct this error, then re-tighten the clamp
screw. The adjustment will have some effect on all other convergence

adjustments.
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24. Check red, green and blue radial and blue lateral static convergence
(centre of screen) and reset if necessary.

25. Pre-set controls as follows: 9RV3 Amp.—Adjust control to fully
counter-clockwise., gRVS8 Tilt and gRVg Diff. —Adjust controls.to centre
of travel.

26. Select a 405 channel. Switch the cross hatch generator to 4o5.
Tune the receiver for a satisfactory pattern and adjust the brightness control
9R V25 for a raster with the cross hatch lines visible.

ADJUST 9L9  (625) ADJUST 9L9 (625)
9L7  (405) 9LT - (405)

ADJUST 9L5/6 (625) ADJUST 9L5/6 (625)
9L3/4 (405) 9L3/4 (405) H87

(H87) Dynamic CONVERGENCE Diacrams—8

27. Carry out operations 14, 15 and 16 but using the 405 red/green
horizontal controls instead of the 625 red/green horizontal controls, as
follows: Use the red/green horizontal amp. gRV3 in place of gRV1g. Use
the red/green horizontal tilt gRVS in place of gRVz0. Use the red/green
horizontal diff. gRVg in place of gRVa21.

Note 16/1: does not apply.

Note 27/1: 'The correct dynamic convergence on 405 should give the
appropriate static convergence provided the 625 convergence adjustments
have been correctly carried out. However, slight compromise adjustments
may be required in dynamic convergence but should never be permitted with
static convergence.

Note 27/2: Two focus controls are provided 3RVs, 625; and 3RVy, 405;
and adjustments to these may give rise to static convergence errors before a
serious change in focus occurs. Therefore if there is a difference in static
convergence between the 405 and 625 line standards the setting of the
focus controls should be checked.
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28. Pre-set controls as follows: 9RVi5 Amp.—Adjust to fully counter-
clockwise; 9RV1o Tilt—Adjust to centre of travel; gL7 Shape and 9L3/4
Width—No pre-set position given.

ROTATE CONV. YOKE ROTATE CONV. YOKE H88

(H88) Dy~Namic CONVERGENCE DiAGRAMS—g

29. Carry out operations 20, 21 and 23, including Notes 21/1, 21/2 but
using the 405 blue horizontal convergence controls as follows: Use blue
horizontal amp. control gRV1s in place of gRV2z2. Use blue horizontal
tilt control gRV10 in place of gRV18. Use blue horizontal shape control
9L7 in place of gLg. Use blue horizontal width control gL3/4 in place of
9Ls/6.

Important: Line Output Stage 3V3, PLsos. Cathode Current.
On completion of operation 7 or any adjustment affecting the line output
stage conditions, it is advisable to ascertain that the maximum recommended
cathode current in 3V3 PL5o5 is not exceeded. Check as follows:

1. Connect an A.V.O. Model 8. (1o-volt D.C. range) across 3RV3 (hori-
zontal shift control).

2. Set control 3RV3 to the centre of its travel.

SOCKETS 210 &4t LUMINANGE DRIVE AOJ.
ON SIDEOF UNIT MAX:
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@@ Q (o) 210

8THI
HEATER

CHASSTS
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b

=8 ~e
=0 ge

8F2
25 AMP. FUSE
#7280 V0.

8F{
L AMP.FUSE
LI+ 112
25+ I5V.D.C,

8Fs
——— 1 saMpruse
acwans H89

we NG —9
o8 we 29
md

(H8g) Lav-our oF Power Unir anp C.R.T. Base
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3. Note the voltage across 3RV3, which should be as follows: 405 system,
4 volt maximum; 625 system, 4-3 volt maximum.

Grey Scale Adjustment: To produce a satisfactory grey scale two sets

of adjustments must be made.
three guns must be set to the required value.

First, the cut-off potentials of each of the
This is carried out by varying

the C.R.T. A1 voltages, the controls being A1 voltage controls gRVs,
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BUSH

9RV14. and 9RV17 (low lights only) and the luminance drive controls gRV23

and 9RV24 (high

lights only).

The controls are situated on the convergence

panel and C.R.T. base panel respectively. Second, the drives to the guns
must be set to the required ratio by means of the drive controls on the
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COLOUR TELEVISION SERVICING

tube base. Normally the red gun has fixed drive at maximum level, the
other two being adjustable. If necessary the connections can be changed to
permit the red drive to be varied.
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Note: Width controls (405/625) repositioned at side of timebase unit.
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BUSH

Method: Carry out the procedure in subdued lighting conditions.

1. Select a 625 channel, apply no signal input.

2. Set the Luminance Drive controls gRV23 and 9gRV24, to maximum
(slider to anode of luminance output valve 6Vr anode).

3. Connect an A.V.O. Meter Model 8 across gRV23, use on 10 volt D.C.
range.

4. Adjust the brightness control for zero volts D.C. on the A.V.O.

5. Adjust the C.R.T. A1 voltage controls gRV17, gRV14 and gRV3 to
black out the rasters, then readjust each control in turn to just illuminate each
raster—taking care that the dim raster (low lights) is neutral grey. See Note 5/1.

6. Apply a 625 monochrome signal (test pattern if possible) and adjust
the luminance drive controls gRV23 and gRV24 for a correct neutral raster in
the high lights.

If any colour tint shows in the low lights a slight adjustment to the red
and/or blue Ax voltage controls gRV17 or gRV5 may be made to correct it.
Do not readjust the green A1 voltage control gRV14. See Note 6/1.

7. Select a 405 channel, and apply a monochrome signal (test pattern if
possible). Check that the grey scale is satisfactory. If there should be a
significant change, check that the boost voltage does not differ between
standards.

Note 5/z1: If it is not possible to raise all three rasters, cut the link across
6R40, should it be impossible to black out any of the rasters replace the link
across 6R40. Resistor 6R40 is located to the left of 6V4.

Note 6/1: If with the best adjustments of the luminance drive controls
the high lights still show a red tint, change the red gun cathode leads with
the (green or blue gun cathode) which ever is set to maximum.

Tint Low lights—Ar adjustment
Red Decrease red )
Green Increase red and blue
Blue . . . Decrease blue
Cyan (blue/green) Increase red

Magenta (red/blue)
Yellow . .

Decrease red and blue
Increase blue

Tint

High lights—Luminance drive adjustment

Red Increase green and blue drive or if one is at max.,
interchange red cathode lead with one set at
maximum

Green Decrease green drive

Blue Decrease blue drive

Cyan . Decrease green and blue drive

Magenta Increase green drive or if at max., interchange green
and red gun cathode leads and readjust

Yellow Increase blue drive or if at max. interchange blue

and red gun cathode leads and readjust
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COLOUR TELEVISION SERVICING
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Circuit Diagram Notes:

1. Sections of the circuit diagram are identified with letters, e.g. “P”
chroma amplifier, delay line and matrix.

2. The double reference associated with each circuit section is intended
as tracking guidance for that section, e.g. section “P” chroma amplifier
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delay line, etc., letters “ P4 ”, “ B3 ” signify, that the base of Transistor

5VT2, “P4”, is connected to “ B3 ”, of section “ B ”, the colour killer .

amplifier,

3. The reference “ Z ” is used to identify the plugs and sockets.

Note: Attention is drawn to Circuit Modifications, listed on page 76.
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COLOUR TELEVISION SERVICiNG
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(Hxo3za) Circuit Diacram—ConNvErRGENCE Cois, Etc. (ParT)

Setting Up Procedure: The items listed 1-8 below should be checked
before the receiver is transferred to the customer. For items 3 and 4 a test
pattern generator may be employed or a test card transmission may be used
as an alternative, For items 6 and 7 a cross hatch pattern generator (R.F.
output) will be required. If any of the items in the check list require
adjustment, see the appropriate item under control adjustments. With
the exception of the push-button setting, tuning, brightness, colour and
volume controls, pre-set contrast and local/distant controls, the remaining
controls will not require attention unless they have been accidentally
disturbed or components or valves associated with them have been replaced.

1. Remove the receiver back. Check that all the valves and plugs are

98




BUSH

' 405 625 G HORY. TILT
o R/G_HORIZ. TKT [ —Re boRy. 1| L
{
sugioz oRve 9520 9RV20 N
[l e 1 £
- Re
* 0
N
§
235 G :
23-6 £
c
3
As ¢
< ‘ o
i
L
s
From J
Z3 & 75
8
' L
{
32 . t
231 suetdf oang 4
§
! !
L
BLUE LATERAL
-2 g2 't
2151 . E
FroE_Jﬂ HORTZ. STAR ] S
I 8AL.
Z3 (7) w s 1 4
6 SPARK-GAP PROTECTORS ARE "
USED AS BELOW - §
1
JEACH ON  LEACK ON L
PINS 3712 PINS 4,513 S
Rty
f
i
{
From C.R.T. ]
om CARIT. | :
15KV/0-5p ¢
— 9R2 i
From Z4 (7) N
283 MLN c
0
{
H103b. 754wy H

(Hrogb) Crrcuit DiagraM—ConvERGENCE CoiLs, Etc. (CoNTINUED)

firmly seated in their holders. Adjust the mains input tappings on the power
unit to agree with the customer’s mains supply. Note: The receiver as
supplied is suitable for a 240 volts A.C. supply only. If the receiver is
modified for operation on voltages other than 240 volt A.C. this should be
noted on the rear of the cabinet back.

2. Connect the receiver to the mains supply, chassis to neutral. If an
isolating transformer is used it should rate at 500 watts. Check that with
the receiver connected to the isolating transformer the voltage waveform
is not effected by the high peak current demand of the receiver.

3. Select a channel, set the brightness and volume controls, check push-
button tuning horizontal hold, (line freq.) and vertical hold, (field freq.).

99



, pIS'AL (vms} 118 sejalis

. 5 s 4 si/L9ng SNYAL SNVIL
| raitraz L2 HOLINSNYYLe SNIVW EH
WA g
4 ® 97 VA | oGt o of o al o
q —— [N oz 1o ar (a al 9o
" or  fo S 2 ¢ L '
I T (58 == | =
, HE0ILAZ HDDDID._ DDDDDDD DE og 1o ay e oy sa
886 8
) - NOILISCd 529 NI NMOHS HOLIMS 3SYEIWIL
e . HILIMS HUM QIONI0S 4 1ss rysg
- LN NI 956 37S6  PS6 8256 | 3] (AN | I
S _ coaeocscs 41T iji 1] —
w :: = @U ]
9, -
o] & Sd 000000000 00900 m
M 5256 2% 9256 4256 1
: [T s ¥y s T 3 =
, w 1048 hs< A
W CGIIVLS ISIMEIHI0 SSIWN NOLLISOd 29 NI NAOHS HOLMS 41 m
= A6 4T NUSINVA H0LIDVdYD 3182 oz us2 sz fise o
@« MMM»W ONY U NI SINYA HOLSIS3E 30
4 -
638" § &
_ N ToLim § JAISUIONN WOU3 CIMIIA g
i) § SISV 0D 3 OLSISNVEL mw
=] h —— 134005 % S9N 0L A
B sz wisZ wsz  pisz W Gisz =
9 ?
(=}
~®
=) Y8 149 216 SEMvEIEE2 616 1-5716 s}
o] 2LAL 11819 912175 ‘02/61/8112 2119
| SRPILAG o U6 L4162 : g
i o) L9CTILAS s 2 ISRR1228-0812 sloe o 62-9212
| O ¥1A2 ‘befgTre -1z NId Q34d0B9-5>@

Qof
ofo el .Tw'om
wOOON

O O o
§-11AZ
I SHOISISTH  FTRVIUVA NYD 40 doL NYD 0 35vE
iz a4z 0 NOILvloH ¥ 3409 S310N3 ¥ 3407 S310N3G
A0 op E = 3SIMN201D SIIVIION! \r
o — /\

3 66H




BUSH

FromP, L M.F &G

M P7 & 2 L3 s
AGC DETECTOR Ep 4280V 4
>220% sxUl 297
Conss
o 6u0,
tio T Tos S0k
) ol
s T3 2| (5]
3
S - HE 2| e
oy | PR <
100k 33k R64
mocu + [y | ¥
« 3300 | g e 3}
3300p

I : )
SUB-CARRER GRCKLLATOR
SUB-CARRER  REGENERATOR B

4 rr [ A i 4
223 JE n’; [4] -8 & F5 F(S G4 l{-'! Ny -8 5 NT
Al A2 A3 AL AS A AT A AS 3 3

l o2
stas 5,3‘:::; L - ”%' s0s4

o - > Taeso
> SO [.33 SRS
148 < r
WS o Wi 100
.
< -[—_ 3sus A4
47k 539 ] 5C42
I SLI7. 10004
A B S sasy 1) ?
sUs
BF 1S .3
S350 5c40, -
@ S 1000 e
;x;] ist BURST GATE AND GATE GENERATOR H105a
From 27

(Z etc.)

(H1iosa) CircuiT DIAGRAM—-SUB-;ARRIER REGENERATOR, ETC. (PART)

Set 405 and 625 pre-set contrast controls, and local/distant control, finally
checking all channel buttons and tuning.

Warning: Do not make unnecessary adjustments to the following controls
as they will have some effect on the convergence and purity which would then
have to be corrected.

4. Check the width, height, linearity, vertical and horizontal centering,
squaring of the picture in the mask aperture and focus on both 405 and 625
system.

5. With no signal input applied. Check the purity on 625 and 405 by
looking at red, green and blue fields in turn and carry out the normal de-
gaussing procedure if required.

6. With input signal from cross hatch pattern generator (405 and 625).
Check the static convergence at the centre of tube screen on 625 and adjust
red, green and blue static magnets if required. Switch to 405 and check
that static convergence is satisfactory.

7. Check the vertical and horizontal convergence on 625 then switch to
405 and repeat check. The vertical convergence is checked on the centre
vertical line on the screen and at the horizontal intersections with it. The
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(Hiosb) Circurr DiAGRAM—SUB-CARRIER REGENERATOR, ETC. (CONTINUED)

horizontal convergence is checked on the horizontal centre line across the

screen and at vertical intersections with it. |
8. Apply a monochrome test pattern on 405. Adjust brightness control

for a correct picture. Check that a neutral grey is obtained in the low and

high light areas, switch to 625 and check for a similar grey scale balance.

MURPHY Models CV2510 and CV25i1

General Description: These two models are similar to the CTV25 and
CTV167 Bush models, already described in this volume.
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PHILIPS

PHILIPS Models “Gé Chassis”
and Type G25K500

General Description: Service data given in the 1967-68 volume was
provisional. Various production changes have taken place and the following
list of modifications should be used in conjunction with this information, to
bring it up-to-date.

1. R5053 changed in value from 47 kQ to 100 kQ.

2. R1078 changed in value from 47 kQ to 100 kQ.

3- R1o59 changed in value from 15 ohms to 22 ohms. (On some receivers,
2 X 47 ohms resistors are fitted.)

4. Cso21 changed in value from 1Kj5 pF. to 330K pF.

5. C2040 changed in value from 16 uF. to 40 uF.

6. Ry221 changed in value from 100 kQ to 220 kQ.

7

8

. L2635 is added in lead to the base of T2144.
. C2610 (330 pF.) is added from L.2620/T2615 to chassis inside can assy.
9. R1166 (1 MQ-pre-set contrast adj.) added in parallel with R1068.

10. Cioog changed in value from o'1 uF. to 330K pF.

11. R1085 changed in value from 6K8 ohms to 1K2 ohms.

12. R4132 changed in value from 4K% ohms to 2K2 ohms.

13. C4059 changed in value from 2 X 470 pF. to 1K pF.

14. R2646 (220 ohms) added in lead to 1.2643/2644, mounted inside can assy.

15. FS1106 changed to Bulgin or Belling-Lee type 1-amp. fuse.

16. C1038 (2'5 uF.) connected from Rrov3 line circuit side, to chassis.
(On some receivers a 12-5 uF. capacitor is fitted.)

17. Models G25K501, G25K502 and ST2500 have a different loudspeaker
fitted.

18. R1734~47 kQ added from Li731/R1259 to L1731 centre tap. Ri735-
47 kQ added from L1732/R1264 to L1732 centre tap. R1736—47 kQ
added from L1733 centre tap to unused end.

19. R1242 changed in value from 82 ohms to 47 ohms.

20. C1206 changed in value from 560K pF. to 390K pF.

21. Ri275 deleted from the convergence box and the junction of L1637/
L1638 connected direct to the chassis line. Two resistors R1o0g7 and
R1098-33 ohms are fitted in each lead joining the main chassis solenoid
switch to the convergence solenoid switch. They are mounted across
the tag strip behind the fuse panel on the main chassis.

22. R5o040 and Rzo41 changed in value from 470 kQ to 220 kQ.

23. R2081 should be joined to the centre contact of the switch and not to the
end contact as shown on the main circuit diagram.

24. X1295, X1296 and X1297 changed from OAg to BA148.

25. FS1106 changed to 1-25 amp.

26. C1038 (2'5 pF.) connected from R1073 line circuit side to chassis.
(On some chassis a 12-5 uF. is fitted.)
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27.

28.

29.
30.°

31.
32.
33
34-
35.
36.

37

38.

COLOUR TELEVISION SERVICING

R1734-47 kQ added from Li731/R1259 to L1731 centre tap. Ri735-
47 kQ added from Li1732/R1264 to L1732 centre tap. Ri1736—47 kQ
added from L1733 centre tap to unused end. '

‘R1275 deleted from the convergence box and the junction of L1637/

L1638 connected direct to the chassis line. Two resistors R1og7 and
R1098-33 ohms are fitted in each lead joining the main chassis solenoid
switch to the convergence solenoid switch. They are mounted across
the tag strip behind the fuse panel on the main chassis.

Rso040 and R5041 changed in value from 470 kQ to 220 k€.

R2081 should be joined to the centre contact (2) of the switch and not
to the end contact (3) as shown in the main circuit diagram.

X1295, X1296 and X1297 changed from OAg to BA143.

R1282 changed in value from 390 kQ to 220 kQ.

On some receivers, C2053 may be fitted on the print side of the L.F.
panel.

On the LF. panel drawing, the lead from L2711/2712 should read
C4o007—not C4077.

R2122 changed in value from 33 kQ to 220 kQ. R2r123 deleted and
C2o6o0 fitted in its place—220K pF. capacitor.

C2051 removed and reconnected across R2134; changed in value from
82 pF. to 5-6 pF.

On some chassis the following changes occur together: C7074, R7230,
R7247 and Rr1og1 (tint control) are deleted. R7229 changed in value
from 56 ohms to 82 ohms. R7246 changed in value from 47 ohms to
82 ohms.

Csor4 may be either 35 pF. or 42 pF. Csors may be either 1-5 pF.
or 22 uF.

Important. The boost voltage setting for a line output transformer

incorporating the above values of Cso14 should be 600 volts (625-line) and
570 volts (405-line).

39

R4075 changed in value from 150 kQ to 130 kQ.

STELLA Model $T2500

General Description: This model is electrically similar to Philips G6

Chassis. information for which is given on the previous page of this volume.
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RADIO SERVICING

ALBA Model 339

General Description: Six-transistor-per-channel, mains-operated,
stereophonic record player.

Dismantling: Pull off four control knobs. Remove bottom cover.
Remove two, 4BA nuts fixing bottom of chassis to partition. Lift out chassis.
When replacing chassis make sure location studs enter holes in control panel.

Access to Panel Copper Side: Remove four screws holding base plate
to control bracket. Remove two screws holding panel to base plate. The
panel together with control bracket may then be hinged open revealmg copper
side but leaving the power transistors screwed to base plate.

Power Transistors: When replacing TR5/TR6 or TR11/12 a matched
pair must be used. The -transistor case is insulated from the chassis by a
mica washer and two plastic bushes. When replacing a transistor make sure
the mica washer is not damaged. Apply heat sink compound to both sides of
washer and screw down transistor evenly to make good thermal contact.
Check that case is insulated from chassis.

Adjustments: Adjust VR4/VRg to eliminate crossover distortion check-
ing that TR5/TR11 collector current is not greater than 15 mA. If this
current is greater than 15 mA. modify to latest circuit.

Gain Measurements: All the following taken with balance set for equal
outputs per channel at 10 kHz. and } volume 5 ohms resistance load. With
volume at max. and tone controls at mid position. For 2 volts r.m.s. output
at 1 kHz. either channel. With P.U. disc and generator applied to P.U.
lead 22 mV. r.m.s.

With generator applied via 12 kQ in series with o1 uF. to: TR3/TRg
collector—3 volts r.m.s.; TR3/TRg base (neg. side C10/C32)—140 mV./
rm.s.; TR2/TR8 collector (transistor case}—4-2 volts r.m.s.; TRi/TR7
collector (transistor case)—70 mV. r.m.s.

Response: With generator applied to P.U. lead.

Half Volume Response: Set base and treble for level response at max.
volume then reduce volume control so that 260 mV. r.m.s. input gives 2 volts
r.m.s. output at 1 kHz. 'The relative output at 100 Hz. should be 48 dB.,
and at 10 kHz. - 35 dB.

Tone Control Variation: Set tone controls in mid position and volume at
max. Relative to an input to give 2 volts r.m.s. output at 1 kHz. At
100 Hz. the range of bass control should be dB. At 10 kHz. the range of
treble control should be 20 dB.

Spare Parts
Item Part No. | ITtem I Part No. Item Part No.
Bottom cover 14224 T1 14130 VRz2, 7 14320
Control knob 13860/P Rectifier 14135 VR3, 8 14318
Escutcheon 14277 S1, 2 14322 VRs 11615
Speaker 14281 S3 14323 VRa4/9 14118
Tweeter 14282 VR1, 6 14320
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RADIO SERVICING
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ALBA

ALBA Model 535

General Description: Seven-transistor, long- and medium-wave port-
able receiver. The receiver uses two modules that require specialised
servicing facilities. In the event of a fault unsolder the leads and return the
module to the manufacturer. ’

Dismantling: Pull off knobs. Pull cord off pointer. Remove three
4BA nuts holding chassis. Lift out chassis. When replacing, push cord
on to pointer set at 2000 m. with gang closed. '

Alignment: For alignment out of cabinet—attach paper clip to cord, line
up to start with gang closed and use holes in top edge of chassis as shown.
470 kHz., adjust 4 cores on LF. module for max. O/P; M.W. 600 kHz.,
500 m. adjust L3 and Lr; B/S. 1500 kHz., 200 m. adjust TC4 and TC3;
M.W. 1500 kHz., 200 m. adjust TC2 and TC1; L.W. 200 kHz., 1500 m,
adjust Lz.

!
I N R ¢
T ¢

1 AERIAL lll . -
TC h :
3 l
| TC
;f socket |l if

|
|
1
I

l FERRITE :
ROD A€,  — T T T T T T ——
(F77a) Circurr DiacRaM—MODEL 535 (PART)

- ét should be noted that earlier models had twisted wire C in place of T'C4 and 50 pF. across
30 S

Sensitivity: With signal applied via o-1 uF. to LF. module pin 5. 470
kHz. 4uV., 1 MHz. 15 uV. for 50-mW. output.
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RADIO SERVICING

200M 20,0M ISOOM  SOOM START
B/S

HOLES ON TOP EDGE F o O (o} o] o] —]

GANG FULLY MESHED CORD SHOWN PUSHED
F78 VC. 2 NEAREST DRUM ONTO POINTER

(F78) Drive Corp
CCT. SHOWN N M/W, POSITION

vy EARPHONE
SOCKET

TAG | PRIM.TAP 1ST IF TRANSE,
3 MIXER COLLECTOR
4 MIXER EMITTER
T S INPUT TO MIXER BASE

I,F. MODULE AUDIO MODULE

(F77b) Circurr DiacraM—MODEL 535 (CONTINUED)

ALBA Model 838

General Description: Eight-transistor, three-waveband portable re-
ceiver. Maximum power output 650 mW. Wavebands: L.W. 857~
2000 m.; M.W. 187-566 m. and S.W. 5-95-18 Mc/s. Sockets: External
Aerial, Earphone 1 (disconnects internal speaker in operation), Earphone 2
(provides for earphones and internal speaker together),
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RADIO SERVICING

TR
23A, 222 254,322

R 12
S 47 K

Lo

C21.10.3v

R8 33K

-
a
A
|+

ootk

[ sk

C 14 amd

L)

METAL
CHASS!S

5

SWITCH IN M.W. POSITION
UNMARKED R’S. 0%

VOLTAGES RELATIVE TO BAT. + F76a
MEASURED WITH AV.O. 8.

Above: (F76a) Circurr DiacRaAM—MODEL 838 (PART)

Right: (F76b) Circurr DiacrRam—MonrL 838 (CONTINUED)

Alignment: Connect output meter across speaker. Adjust volume
control for maximum. Adjust generator connected as below to restrict

O/P to 5 mW.
Repeat each operation for optimum results. Oscillator is tuned at

extreme end of each band.
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ALBA

TR 4 TR S TR 6
2SA, 203 288, 185 258, 186 R 23
® 100. 20%
5-3v T 4
*tv *3v
b 8:1
: > 2 c30 c3
39K g 30 200
~ v 6v
Ri14 5-6K VR 25 s :
5K “
. “
Rl6 1K \ l
— o 0—+
SW. it
N EARPHONE
o T |
5v
™5
NO S:éS:LJ-._ sv EXﬂT. L/s ?o
= ;
D] o 5v
L/s.%
C3d4 ) R2S o
'?\? 'T' (-:03375 isﬂ/, <b;§
F76b
Stage Generator Frequency Adjust for max. OfP
L.F.T.S. Across VC 1 via 470 kcfs. T3, T2, Tx
o1 uF.
M.W, Connect to radiation 520 kc/s. La
loop 1650 kc/s. CT4
600 kc/s. L1
1400 kc/s. CT1
L.W. Connect to radiation 1435 kcfs. L6
loop 355 kcfs. CTé6
160 kcfs. Lj3
340 kcfs. CT3
S.W. Connect to radiation 5-8 Mc/s. Lsg
loop 18-5 Mc/s. CTs
. 65 Mc/s. L2
17  Mc/s. CT2
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BEOLIT

RADIO SERVICING

Model 500 (Type 1101)

General Description: An eleven-transistor radio for F.M. reception
with station selection effected by push-button.
and sockets for extension speaker and gramophone/tape recorder.

Batteries: g volts (6 X 1} volts).

15 amps.

Sensitivity Measurements and Alignment Procedure:

Fitted with telescopic aerial

Quiescent current 26 mA. 22-5 volts.

Potentio- Oscillo- Sensi-
Range meter | R.F. Connection | graph con-| Frequency | Remarks ; i Output Adjustments
setting nection wiry
v
"LF. Circuits
AF.C. out; Turn cores 4 and 11
max. treble out; remove core
5 from coil
Button 1 Point A through | A.F. 121  [ro-7 Mc/s. [*Through Cores 10, 9, 8, 7, 6
o1 uF. collector diode probe for max. gain and
(14)* (see symmetrical curve
lay-out
drawing)
Button x Aerial connec- | As above | 10-7 Mc/s.| As above Cores 4, 5 for max.
tor socket gain  and sym-
metrical  curve.
Bandwidth 250
kefs. + 30 kefs.
at 6 dB
Oscillator
Button 1 | 108 Mc/s. As above As above | 108 Mc/s. | As above Core 3
Button 1 |87-5 Mc/s. As above As above | 875 Mc/s.} As above Potentiometer 13
R.F. Circuits
Button 1 | 89 Mc/s. As above As above | 89 Mc/s. As above Core 2 for max. gain
Do not ad-
just core
Detector
Button 1 As above Point 15 |10-7Mcfs.}f Without Cores 11, 12 for
(see lay- diode max. gain and
out +With noise symmetrical curve,
drawing) impulses and best noise sup-
pression
Sensitivities
Button 1 Point A through 107 Mc/s. | Unsolder 15uV.| somW.
o1 uF. tuner
Button 1 Point B through 10-7 Mc/s. | (220 pF. No. | 0o #V. | 50 mW.
o'x uF. 54 in dia-
gram)
Button 1 Point C through 10-7 Mc/s. 1-3mV.{ somW.
o1 puF.
Button 1 | g1 Mc/s. | Aerial connec- 91 Mc/s. 224 uV.| 500 mW.
tor socket
Button 1 | o1 Mc/s. | Aerial connec- 91 Mc/s. 3554V.| 20dB
tor socket sngr.xal/
noise
ratio

I.F. Alignment: Sweep Generator: Frequency Swing approx, 1 Mc/s.
Sensitivity Measurements: Sweep Generator: Frequency Swing: 22-5 kefs.—400 ¢/s.
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RADIO SERVICING

BLAUPUNKT Model 13922

General Description: Stereo console radiogram for A.C. mains 110
volts and 220-250 volts 50 ¢/s.

Wavebands: L.W. 148-400 kcfs. M.W. 515-1620 kcfs. SW. 5-95-
18-2 Mc/s. V.H.F. 87-4-104 Mc/s. \

L 781 top ECI/-I 81 L899
L782 bottom
Lon top

1912 bottom

= 794
Cso02 N 5' R

s
L783 top L790 top- f
H164 L784 bottom - L791 bottom

(H164) ALIGNMENT D1agGRAM—MODEL 13922

Alignment (Preparation): Turn in tuning capacitor and set dial pointer
to calibration mark on A.M. dial. Set tone controls to treble and bass, tone
button to HI-FI, S.W. bandspread to o and volume control to maximum.
Connect multimeter to output transformer secondary channel 2, and work at
0-38 volts (25 mW.). '

Alignment (A.M. LF.): Connect signal generator via o-o1 uF. to control
grid of V872. Align according to alignment table. Connect signal generator
via dummy aerial (see diagram) to aerial jack to align 1.F. wave trap, tune to
minimum. In order to measure sensitivities, connect signal generator via
o-o1 uF. to control grids of V872 and V873 respectively.

fom———— . —A—
l l 7 - =350v 500V
1 220 204k R Thow VW W _@_ - ——
- 1 400 : —}— —oo}— Elko bipot '
Signat generator : . { Antenna jack 2w w 2w gge_/:aongreer 05pF petar
L____l____":.‘.l’ H161 H162 H163

(H161) Dummy Awmian (Left); (Hi62) Resistor DrraiLs (Centre); (Hi63) Capaciror
DetaiLs (Right)
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RADIO SERVICING

Alignment (A.M. R.F.): Connect signal generator via dummy aerial
to aerial jack and proceed according to alignment table.

Alignment (A.M. R.F. Ferrite Aerial): Connect signal generator to a
coupling coil (20 turns, 2:36 inches dia.) and put coil close to ferrite rod.
Increase signal generator output to obtain a useful reading on output meter
and proceed according to alignment table.

Alignment (F.M. LF.): The ratio detector voltage should be nearly
4 volts, measured between point 5 and ground (see circuit diagram). Con-
nect ¥.M. signal generator (modulated) to slotted rnetal cylinder which is
slid on V871, up to the upper edges of the plates. Turn out core of L791.
Adjust L790-Lg11 for maximum on output meter. Increase ratio detector
reading to 10 volts and adjust L791 for maximum reading at ratio detector.

2

) 2
X 5_7’52
L903 CIQ"IA

P B ] Ko
10-40

H85a

(Hissa) CircuiT DiaGRAM—MODEL 13922 (PART)
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BLAUPUNKT

HI-FI — VHF  STEREO
SONOR OFF _PUQDFA w MW SW MONO
c K J H & F E D C B A o

1 1e O 6 ® 0O e o @ 1 1
2 ] 2 S ° o o ]z ] 2
3 e 33 ° ] ] o o ] J ® 3 ® 3
4 O @ ® 0O @ o o 4 4

sn 5 ) o o 5 J\s

€ e ] J ] ® o ] ] [ ® 6

7 7 7l o 7 (H1s59) SwitcH DiAGRAM—
8 ] a] O @ ® 0 6 & ® o 8 o 8 MOoDEL 13922

s e s’ @ 5 -] o o 9 o 9
0 -] ] ] o o ] u ﬂ 10 J 10

u ] e 1 "

2 © ® @ @ O O e e 2 o n

] o o ] B[ ©° B

\A] ] ] l ] o o ] ] o uf] O W

i— —————— o ————— —t o %

Shown in position: VHF ® Switch contact H159

100
l-pE/?S?wI t+——IF——w» KK

100k

EE ——MM
H155b

(H1s55b) Crrcurr DiacraM—MODEL 13922 (ParT)
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RADIO SERVICING

Alignment (F.M. R.F.): Set signal generator to 94-5 Mc/s. Tune in
signal and set pointer to 94-5 Mc/s. on dial. Adjust Cgo7 to maximum.
Align Cg13 only if the frequency band is displaced.

Audio: The A.F. sensitivities from TA jack depend on the position of
the balance control.

Oscillator Voltages: S.W. 4-5 to 10 volts. M.W. 5-12 volts. L.W.
5-13 volts. All voltages measured with V.T.V.M. at point 7. V.H.F.
1-5—3 volts measured with V."T.V.M. at point 8 (see circuit diagram).

Controls: B is bass control, E is balance control, L is volume control and
S is treble control (see circuit diagram).

Component Positions: 701—780 on R.F.-I.F.-A.F. board. Tie points
1-49. 781—795 on LF. transformer.. 801-816 on potentiometer-board.
Tie points 50-64. 817-854 on negative feedback-board. Tie points 65—75.
855-870 on stereo-board. Tie points 80-105. go1—940 on V.H.F. unit.

R734
FF fo—

GG —-—oip e X790___1 Q &

AAN3 R796 '
0

LL o
MM

18V/108mA
(zmv/uamA)

To Pin 6 Socket A
power suppy

(Hissc) Circurr DiagraM—MODEL 13922 (PART)
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BLAUPUNKT

-

H158
Iliumination Record changer
- - / Motor
4
| Lagsasgrin|  LA963 LA96!  |entravLAS62
- —
His7
(H1s7) Power Suprry (Left); (H158) LoupsPEAKER DiacraM (Right)

RR

Channel 1RH

To Pin6
socket 8

5 10 Pin7 Socket B
Heoter diagram

868
. ;Q‘pF Channel 2LH
& B
hey4

RB58

H155d

To Pin7 Socket A
Heater diagram

(H155d) Circurr DiacRAM—MODEL 13922 (ConTINUED)
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(Hi156) HEaTEr DiacraM

RADIO SERVICING

To output transformers

-

260V l
Cumg. To output
110-245V~ transformer
1 Léb
A do B of+—{
. V876 V675 V874 VB73 Va72
To RR
To output
ToRR transformer
H156
58V/5,2mA 92V/345mA
3 Sav/s,
osv = | (6772 65ma) $ ! BB mA)
8 2 4ImA g (/8 2 8 1 2
7 3 7 3 7 ‘ 3
(180v/106ma)g a 204¥/29mA % L 4
T T eavs3sma 178V TIma) =\ 3v/300 i+
5 mA (185V/10,7mA) - 6,3W/200mA
! ECC85 ECH 81 EAF 801
‘ ver V872 va73
45V/18mA o 100V/055mA
8 2 8 2
7 H160 56V
3 XA 3
<$a‘g\¥//g:m:) 6 e BanSm
,8m. =Z . (250v/31maA
5 _83V/300mA Voltages measured with VTVM mA) 5 83v/720mA
EM 87 Values withpu! brackets for position MW ECL 86
V874 Values in brackets for position VHF V875/V876

(H160) VALVE VOLTAGES——MODEL 13922

Ferrite antenna

AM

FM +SW -bandspread
(H166) Drive Corp—MODEL 13922
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BUSH

BUSH Model TR146A and B

General Description: Battery-operated portable receivers incorporating
seven transistors and one crystal diode. The receivers have coverage of
the long and medium wavebands, while an additional range provides electrical
bandspread of the high frequency end of the medium waveband. At the top
of the cabinet are the tuning scale and receiver controls, comprising three
push-buttons and two edge-operated control knobs. Cabinet back detachable
for battery replacement.

Controls: Top L to R: Three push-buttons selecting L.W., M.W.,
B.S., Volume On/Off, Tuning.

Wavebands: L.W. band: 1070-1900 m. (280 to 158 ke/s.) M.W.
band: 187-570 m. (1605 to 525 kc/s.) B.S. band: 187-210 m. (1605 to
1430 kcfs.).

Intermediate Frequency: 470 kc/s., oscillator high with respect to
signal frequency.

Aerial: An internal ferrite rod aerial is fitted serving the three ranges,
and a socket is provided at the side of the receiver for use with a car aerial.

Automatic Gain Control: One controlled stage.

Battery and Consumption: One g-volt PP7 or U.K. equivalent. Con-
sumption is 14 mA. quiescent (at 18°C) and 18 mA. at average listening level.

Audio Output: 500 mW.

Loudspeaker: 5% in. X 2} in. elliptical. Impedance 15 ohms. Flux
density 9500 lines per square centimetre.

Transistors: Mullard Type, VT1 AF117 mixer/oscillator; VT2 AFr17
LF. amplifier; VT3 AF117 LF. amplifier; VT4 OC71 audio amplifier;
VT5 OC81D or AC128 driver stage; VT6 and VT7 OC81 (or AC128) push—
pull output matched pair.

(F1) PRINTED BoARD—COFPPER SIDE
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RADIO SERVICING

Crystal Diode: D1 OAgo detector.

Earpiece Socket: A socket is provided at the side of the receiver into
which may be plugged an earpiece of 20-1000 ohms impedance. Alterna-
tively, this socket may be used with an external loudspeaker of 15 ohms, or
for tape recording provided that the recorder has an input impedance of not
less than 15 ohms.

Removing the Chassis: Place the cabinet face downwards, remove the
detachable back, then remove the battery. Unscrew the four 4BA cheese-
head screws securing the chassis to the cabinet (one screw to each corner of
the chassis). Lift out the chassis to the extent of the aerial and loudspeaker
leads. Unsolder the leads if total removal of the chassis is required.

Replacement: Replace by reversing the above procedure.

ZRe
71200

CIRCUIT SHOWN WITH SWITCHES IN MW POSITION,

NOTES: kit My Lw -

[ VOLTAGES SHOWN ARE NEGATIVE WITH RESPECT T0 o olo? o|ow ofn )
CHASSIS AND MEASURED WITH AVO N° 8 UNDER 0o o|o8 olon Ol 020
NO SIGNAL CONDITIONS AND WITH VOLUME CONTROL PUSH-BUTION SWIKH 3l 4 5|09 o012 o1 AV
SET TO ZERO. (VEWED FROM COMPONENT 4l o o o ol® ohst

2. ALL VALUES OF RESISTANCE IN OHMS AND ALL SIDE OF PRINTED PANEL)s o o o oln
VALUES OF CAPACITANCE IN uF UNLESS OTHERWISE o © o ojs V147

STATED. oo
300
— coLoured \3 2 )

 'WHEN ALTERNATIVE
TRANSFORMERS *A-RE USED VALUES OF CAPACITORS . %ﬁ@ SASE OF TRANSISTORS ‘
MARKED THUS ¥ BECOME 250pt a ON ENTRY

(F3a) Circuit DiacraM—MOoDEL TR146 (PART)
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BUSH

Alignment Procedure: Preliminary Notes: Equipment required:
(a) An A.M. signal generator to cover 158 kc/s.~1605 kc/s. () An output
wattmeter with a range o-500 mW. to match 15 ohms impedance. (0 A
non-metallic trimming tool for adjusting the iron dust cores and R.F.
trimmers. (d) A o1 uF. capacitor for LF. injection purposes, a 10 pF.
capacitor for injecting R.F. calibration signals into the aerial socket, and an
8-2k resistor for temporarily desensitising the receiver under conditions of
interference. The LF. and R.F. alignment may be carried out after re-
moving the back of the cabinet. Connect the output meter to the receiver
by means of the earpiece socket and a suitable plug.

Warning: If the output meter is connected in parailel with the loud-
speaker care must be exercised to ensure that the power output is not allowed
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to rise to a level high enough to damage the output transistors (not greater
than 75 mW.).

The signal generator should be switched on about 15 minutes before
commencing the alignment. Set the volume control to maximum, and
maintain the output at 50 mW. by adjusting the input s1gnal each time a
trimming adjustment is made (20 mW. if the loudspeaker is left in circuit).

LF. Alignment: Switch the receiver to the medium waveband and set
the tuning pointer to about 300 m. Set the signal generator to 470 ke/s.,
modulated 30 per cent. at 400 ¢/s. Connect the output via a o'1 uF. 1solat1ng
capacitor to the base of VT (junction of Rz and R3), the chassis connection
being the return point for the signal. Align IFT3, IFT2 and IFT}, in that
order, for maximum audio output. Align each transformer once only

CORD REQD.=40ins

SHOWN WITH
GANG FULLY MESHED

‘Y)‘\z'/z TURNS F4

(F4) Drive CorD
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RF. Alignment: Note: Ensure that the tuning pointer is in line with
the datum dot at the low frequency end of the tuning scale when the tuning
gang is fully meshed.

Oscillator Circuits: The signal generator should be connected to the
aerial socket via a 10-pF. capacitor. Under conditions of interference, the
receiver may be temporarily desensitised by connecting an 8-2k resistor
between the junction of R6 and R13, and chassis.

. Sig. gen. frequency Tuning Adjust for
Operation Waveband (mod. 30%, 400 c./[s. pointer setting maximum output
I M.W. 600 kcfs. 500 m. Lrof11/12
2 M.W. 1500 kc/s. 200 m. CT4
Repeat operations 1 and 2 and check calibration.
3 LW, 214 kefs. 1400 m. CTs
4 B.S. 1439 kefs. 208 m. CT3

Aerial Circuits: The signal generator should be coupled to the recciver
by a loop of insulated wire placed about 3 ft. from the cabinet and with its
plane at right-angles to the ferrite rod aerial.

. Sig. gen. frequency Tuning Adjust for
Operation Waveband (mod. 30%, 400 cfs.) pointer setting maximum output
1 MW, 600 kcfs. 500 m. Adjusting ring *
2 MW, 1500 kc/s. 200 m, CT2
Repeat operations 1 and 2 for optimum gain at both points,
3 L.W. 214 ke/s. 1400 m. No adjustment
4 B.S. 1500 kefs. 200 m. CT:

* See ferrite aerial connections.

Replacement of Drive Cord: To replace the drive cord, first remove
the chassis from the cabinet as described in the dismantling procedure.
Set the tuning capacitor to maximum, then remove the two Philips head

-screws securing the scale backing plate and lift clear. Remove the twin
scale pointer assembly and fit the replacement drive cord in accordance with
the diagram. Replace the scale pointer assembly and backing plate ensuring
that the left hand pointer is in line with the datum dot at the low frequency
end of the scale with the tuning gang fully-meshed.

Modifications: On some models VTs5—7 are type AC 128, and R8 on
later models is 820 ohms, 10 per cent. 0.2 W.
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DANSETTE “Dorchester”

General Description: Six-transistor portable radio. Power output
600 mW. Wavebands: L.W. 12002000 m.; M.W. 180-500 m. The
internal aerial is of the ferrite rod type. A socket is provided for an external
aerial on the right side of the instrument and on the left side are two sockets;
the lower is the earphone socket and directly above is the tape output socket.
Signals are fed from the aerial to the base of the frequency changer stage
(AF117), which produces its own oscillation by means of feedback from
collector to emitter. Tracking of the aerial and oscillator is obtained by
using a tuning capacitor with shaped oscillator vanes.

The intermediate frequency is extracted from the collector of the first
AF117 transistor by the first I.F. transformer. The L.F. amplifier uses two
AF117 transistors operating in grounded emitter circuits. The third LF.
transformer is connected to an OA7o detector diode which provides an
audio output and a D.C. output. 'The D.C. is fed back to control the operat-
ing current of the first I.F. transistor, so providing A.G.C.

The selected signal is fed via the volume contral to the base of the L.F.
amplifying transistor (OC81D) and the amplified audio signals are trans-
former coupled to matched pair of OC81 transistors, which form the output
stage.

The output transistors are connected in a common emitter, class “B”,
push-pull circuit. A push-pull output transformer terminates the output
with a 3-ohm loudspeaker wired to the secondary.

Alignment Instructions—Apparatus Required: (1) A signal generator
covering long and medium waves. (2) A sensitive D.C. volt-meter measur-
ing 0-2+5 volts (to be connected across the volume control). (3) A radiator
loop (a suitable loop consists of 0-2§ m. with a series resistor of 430 ohms,
situated about 0-6 m. from ferrite aerial). For all I.F. measurements connect
a o5 uF. capacitor and an 820-ohm resistor in series with the generator
direct.

LF. Alignment: (1) Connect the signal generator to the base of the
second LF. transistor (Tr3), set the generator to 470 kcfs. and adjust T3
for maximum output. (2) Transfer the signal generator to the base of the
first LF. transistor (TR2) and adjust T2 for maximum output. (3) Connect
the generator to the base of the oscillator transistor (TRr1) and adjust T
for maximum output. (4) With the generator connected as in (3), the
receiver switched to M.W. and the tuning capacitor set to maximum capacity,
set the generator to 540 kc/s. Adjust the oscillator coil for maximum
output. (5) Set the tuning capacitor to minimum capacity, reset the gener-
ator to 1640 ke/s. and adjust TCz for maximum output. (6) Repeat (4)
and (5) till no further improvement can be achieved.

Aerial Alignment: (1) Connect the loop to the generator termination,
and set the generator to 600 kc/s. Tune the receiver to 500 m. on the scale
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RADIO SERVICING

and adjust the M.W. aerial coil for maximum output. (2) Set the generator
to 1300 kcfs., tune the receiver to 230 m. and adjust TC1 for maximum
output. (3) Switch to L.W. Set the generator to 220 kc/s. Tune the
receiver to 1360 m. and adjust the L.W. aerial coil for maximum output.

DANSETTE ‘“Stereophon”

General Description: Five-transistors-per-channel stereophonic record
player. Power output 2-4 watts per channel. Frequency response level
from 40 cfs. to 10 kefs. B.S.R. Monarch record unit fitted with a Ronette
“ 105 7 pickup cartridge. Supply 210-250 volts A.C. only.

Circuit Description: Audio signals obtained from the pickup are fed
to two preamplifiers. The output stages are class B push-pull circuits,
designed to provide a common-emitter drive for the output transistors.
The collector loads of the driver transistors are tapped, the tapping points being
capacitively coupled to the mid-points of the output stages. The mid-
point voltages are stabilised by providing D.C. feedback to the bases of
the driver transistors, 1000 ohm. pre-set resistors being used to accommodate
component tolerances and transistor spreads. These pre-set resistors also
provide A.C. feedback, thus reducing any distortion originating in the output
stages.

An n-p-n transistor and a p-n-p transistor in each channel are directly
coupled to form the preamplifiers. Negative feedback is applied from the
emitters of the OC75 transistors to the bases of the AC127 transistors.

The ganged bass boost controls operate by reducing this feedback at low
frequencies. Ganged passive treble cut controls are also provided at the
inputs.

I"I‘he thermistors stabilise the quiescent current of the output stages, the
100-ohm pre-set resistors being used to set up the initial currents.

Audio Adjustment Procedure: Note: Normally no audio adjustment
will be necessary. The following instructions apply only when driver or
output transistors have been changed. (1) Switch the record player on.
(2) Set the balance control fully to the channel being adjusted. (3) Dis-
connect the lead connecting the collector of the AC128 output transistor
concerned from the junction of the negative supply line. Connect an am-
meter in series and adjust the 100-ochm pre-set resistor on that channel to
18 mA. (no-signal). (4) Connect a power output meter to the respective
L.S. (right or left hand) (15 ohms input impedance). Connect an Oscillo-
scope between the 250 uF. capacitor (positive side) and earth. Connect the
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audio signal to the tape socket. (For pin connections see under Tape
Recording.) (5) Set an audio signal to 1 ke/s. approximately. (6) With
460 mV. input, the power out should be 2-3 watts approximately. (7) Ad-
Jjust the 1000 ohm. pre-set resistor concerned for a symmetrical sinewave at
23 watts output.
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DANSETTE ‘“Hendon”’

General Description: This model is electrically similar to the Dor-
chester, information for which is given elsewhere in this volume.

DANSETTE “Supreme”’

General Description: Five-transistor mains-operated record player.
Power output 33 watts undistorted.  Frequency response level from 40 c/s.
to 10 kefs. B.S.R. record player unit with * Ful-Fi”’ TC8 M cartridge.

Circuit Description: Audio signals obtained from the pickup are fed
to a preamplifier. The output stage is a class B push—pull circuit, designed
to provide a common-emitter drive for the output transistors. The collector
load of the driver transistor is tapped, the tapping point being capacitively
coupled to the mid-point of the output stage. The mid-point voltage is
stabilised by providing D.C. feedback to the base of the driver transistor, a
1000-0hm pre-set resistor being used to accommodate component tolerances
and transistor spreads. The pre-set resistor also provides A.C. feedback,
thus reducing any distortion originating in the output stage.

An n-p-n transistor and a p-n-p transistor are directly coupled to form the
preamplifier. Negative feedback is applied from the emitter of TR2 to
the base of TR1.

The bass boost control operates by reducing this feedback at low fre-
quencies. A passive treble cut control is also provided at the input.

The thermistor stabilises the quiescent current of the output stage, the
100-0hms pre-set resistor being used to set up the initial current.

Audio Adjustment Procedure: Note: Normally no audio adjustment
will be necessary. The following instructions apply only when the driver
or output transistors have been changed. (1) Switch the record player on.
(2) Disconnect the lead connecting the 40 uF. capacitor to the junction of the
two 2-2-ohm resistors. Connect an ammeter in series (test point H.T.)
adjust the 100-ohm pre-set resistor to 18 mA. maximum current (no-signal).
(3) Connect the power output meter to the *“ L.S.” socket (15 ohms input
impedance). Connect an Oscilloscope between the 250 pF. capacitor
(negative side) and earth. Connect the audio signal to the tape socket.
(4) Set the audio signal to 1 kcfs. approximately. (5) With 460 mV. input,
the power out should be 2:3 watts approximately. (6) Adjust the 100-ohm.
pre-set resistor for a symmetrical sinewave at 2-3 watts output.
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RADIO SERVICING

DANSETTE “Herald ”

General Description: The Dansette “ Herald ” Portable Transistor
Radio uses a superheterodyne circuit. The internal aerial is of the ferrite
rod type. A socket is provided for an external aerial on the right-hand side
of the instrument and on the left-hand side are two sockets; the lower is the
earphone socket and directly above is the tape output socket. Signals are
fed from the aerial to the input of the R.F./L.F. module. Tracking of the
aerial and the oscillator within the module is obtained by using a tuning
capacitor with shaped oscillator vanes.

The audio output from the module is fed via the volume control to the
base of the A.F. amplifier transistor (OC81D) and the amplified audio
signals are transformer coupled to matched pair of OCS81 transistors, which
form the output stage.

The output transistors are connected in a common emitter, class “ B 7,
push-pull circuit. A push-pull output transformer terminates the output
with a 3-ohm loudspeaker wired to the secondary.

Alignment Instructions—Apparatus Required: (1) A signal generator
covering the long and medium wavebands. (2) A sensitive D.C. volt-meter
measuring 0-2-5 volts (to be connected across the volume control). (3) A
radiator loop (a suitable loop consists of 3 turns of copper wire wound on a
diameter of 0:25 m. with a series resistor of 430 ohms, situated about 0-6
m. from ferrite aerial). :

R.F. Alignment: (1) Connect the signal generator to the common tag of
the coupling winding of the M.W. aerial coil (normally wired with a WHITE
coloured lead to the wave change switch) via a o5 uF. capacitor in series
with an 820-ohm resistor. (2) With the receiver switched to M.W. and the
tuning capacitor set to 550 m., set the signal generator to 546 kcfs. Adjust
the UNSEALED adjustable core in the module for maximum output. (3) Set
the tuning capacitor to 200 m., reset the generator to 1500 kc/s. and adjust
T.C.2 for maximum output. (4) Repeat (2) and (3) till no further improve-
ment can be achieved.

Aerial Alignment: (1) Connect the loop to the generator termination
and set the generator to 600 k/cs. Tune the receiver till the maximum signal
is received from the generator (500 m. on the tuning scale), and adjust the
M.W. aerial coil for maximum output. (2) Set the generator to 1420 kc/s.,
tune the receiver till the maximum signal is received from the generator
(approximately 210 m. on the tuning scale), and adjust T.C.1. for maximum
output. (3) Repeat (1) and (2) till no further improvement can be achieved.
(4) Switch the receiver to L.W.. Set the generator to 200 ke/s. Tune the
receiver to 1500 m. and adjust the L.W. aerial coil for maximum output.

N.B. No LF. alignment is required.
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DECCA “ STEREOGRAM » Model 727

General Description: Stereo radiogram with four wavebands. Auto-
changer, AT6 Mk. II Garrard automatic turntable with manual control.
Pickup, Deram stereo transcription cartridge with high-compliance diamond
stylus for both stereo and microgroove records. A 78 r.p.m. head available
as extra. Stylus, Deram Diamond/s coding blue. 200-250 volts A.C.
mains. -

Wavebands: L.W. 1112-2069 m. M.W. 182-586 m. S.W. 16-8-51 m.
V.H.F. 87:5-101 Mc/s.

Alignment (Equipment): Either power meter or A.C. volt-meter.
A.M. signal generator (140 kc/s.—18-5 Mc/s.). F.M. signal generator (107
Mc/s. and 87-101 Mc/s.).

A

GANG CLOSED

H66

6FT 9IN_LENGTH OF CORD,

(H66) Drive CorD

Alignment (Notes): During all tests a load of 15 ohms must be across
each output (speaker or dummy). The power meter (or A.C. volt-meter)
should be connected to the output of one audio amplifier. 'The volume
control should be set to max. and the tone controls to min. The sig. gen.
output should be adjusted to maintain 1 watt output. 'The sig. gen. earthy
lead must be taken to an earth point as close as possible to the signal injection

point.
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DECCA

Alignment (A.M. LF.): Depress M.W. button and fully close tuning
gang. Disconnect wire from tap on M.W. aerial coil and inject 472 kc/s.
signal into free end of wire via o-o1 uF. capacitor. Adjust cores of Li4/15;
L18/19 and L22 in this sequence for maximum output, keeping generator

output as low as possible. Check and readjust if necessary. Replace wire
to M.W. coil.

Heg

(H68) CoMPONENT LOCATIONS—MAIN CHASSIS

Alignment (F.M. LF.):: Depress F.M. button and with gang fully
closed inject a 10-7 mc/s. at 25 ke/s. deviation into base of TRz via o-01 pF.
capacitor. Adjust cores of L5/6; L7/8; L16/17; L2o/21; L23/24 in this
sequence for maximum output, keeping generator output as low as possible.
Check and readjust if necessary. Switch generator to A.M. position.
Adjust VR1 for minimum output.
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(H71a) Circuir DIAGRAM—727 (PART)

Alignment (M.W.): Inject signal via M.W. aerial lead (in series with
4700 ohms). Depress M.W. button. Set generator to 525 kc/s. and
with gang fully closed, adjust L26 for maximum output. Set generator to
1620 kc/s. and with gang fully open, adjust C41 for maximum output. Re-
peat two above operations until no improvement can be made.

Set generator to 600 kec/s. and with receiver tuned to this (500 m.) adjust
L.g for maximum output. Set generator to 1500 kc/s. and with receiver
tuned to this (200 m.) adjust C24 for maximum output.

Repeat two above operations until no improvement can be made.

Alignment (L.W.): Inject signal as for M.\W. Depress L.W. button.
Set generator to 145 kc/s. and with gang fully closed adjust C43 for maximum
output. Set generator to 170 kcfs. and with receiver tuned to 1275 m.
adjust Lg for maximum output. Set generator to 240 ke/s. and with re-
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(Hy71b) Crrcuit Diagram—427 (PART)

ceiver tuned to 1800 m. adjust C24 for maximum output. Repeat the last
two operations until no improvement can be made. Note: It will be
necessary to re-check ML.W. aerial alignment if L.W. aerial has been re-set.

Alignment (S.W.): Depress S.W. button. Inject signal into S.W.
external aerial wire via 47 kQ resistor. ) ,

Set generator to 5-85 Mc/s. and with gang fully closed adjust L2s for
maximum output. Set generator to 18-3 Mc/s. and with gang fully closed
adjust C39 for maximum output. Repeat two above operations until no
improvement can be made. Set generator to 64 Mc/s. with receiver tuned
to this and adjust L12 for maximum output. Set generator to 14 Mc/s. and
with receiver tuned to this adjust C26 for maximum output. Repeat two
above operations until no improvement can be made.

Alignment (F.M. R.F.): Depress F.M. button, but before commencing
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(H71c) Circurr DiagramM—727 (PART)

alignment check that the F.M. tuner cover is fitted correctly. Set the
generator to 87°5 Mc/s. Inject signal into external F.M. aerial lead and with
gang fully closed, adjust L4 for maximum output. With gang open set
generator to 101 Mc/s. and adjust Cr1 for maximum output. Repeat two
above operations until no improvement can be made. Set generator to
9o Mc/s. and with receiver tuned to this, adjust Lz for maximum output.
Set generator to g9 Mc/fs. and with receiver tuned to this, adjust Cs for
maximum output. Repeat two above operations until no improvement can
be made. Set generator to 95 Mc/s. and with receiver tuned to this, adjust
L1 for maximum output.

Decoder Alignment (Equipment): Double-beam oscilloscope and
signal generator capable of composite signal on A.F. and R.F.

Decoder Alignment (Procedure):
1. Connect oscilloscope through o-o1 pF. to collector of TR27. With
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stereo generator adjusted for 50 mV. output and 19 kcfs. pilot tone, the
generator is connected via C302. Tune T11 for maximum output approx.
2mV. RMS,

2. Connect oscillosope through o-o1 uF. to collector of TR28 and tune
T12 for maximum output, i.e. approx. 6 mV, still keeping the input on C302.

3. Connect oscilloscope through o-o1 #F. to collector of TR29 and with
stereo generator still at 19 kc/s. pilot tone, tune frequency doubling circuit to
38 ke/s., i.e. T13 for maximum output (6 mV).

4. With one beam of the oscilloscope on Cr and the other on C2 with a
composite signal injected into C3oz (with either left or right channel de-
pressed on generator) the crosstalk can be observed on Cr or Cz by adjusting
VR2 for minimum output.

5. Now connect signal generator to aerial input. With generator switched to
R.F., tune the set into the appropriate frequency. With the oscilloscope leads
connected to the speaker terminals final crosstalk can be adjusted by VR2.
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RADIO SERVICING

Loudspeakers: Each channel has one 8-in. (15 ohms) and one 3-in.
(15 ohms). Crossover point is 2500 c/s. External loudspeakers can be
connected and these should have an impedance of 15 ohms. The following
plugs are recommended—Hirschmann LS7 or LS8. Lumberg S34, S304
or S304N. The former can be obtained from Neoflex Ltd. and the latter
from Super Electronics Ltd. The plug wiring is shown in the appropriate
diagram. In one position the internal speakers are left on and in the other
position (180° reversal) the internal speakers are muted.

LOCATION $PIGOT T12 T3
\ 19 k/s

38 k/s
VR2Z
W: [—3 i
EARTH / 19 k/e.
SIGNAL H65 [

(H65) LoUDSPEAKER PLUG

H67) Stereo Decoper UNIT \H67

Stereo Earphones: The impedance should not be below 150 ohms.
The plug is a standard Aerial Pressings RA 1826. If required, the plugs
mentioned in the paragraph on loudspeakers, may also be used.

Aerials: Internal ferrite rod aerials are provided for M.W., L.W. and
S.W. reception. In areas of weak signal strength an external aerial can be
plugged into the M.W. aerial socket Similarly an internal aerial is provided
for V.H.F. reception, but an external aerial can be used. When an external
V.H.F. aerial is used the internal aerial plug must be disconnected.

TRI2
o b TR2 TRI13 b
TRI4
TR3 TRIS
TRI TR4 TR22
"TRS | ¢ c
TRG TR23 €
: b s TR24
TR25

b TR
TRI6 TR2I e, b
TRI7 - TR34 TR31
TR27 TR33 TR32
TR26 |b 0 € € | Tr3s c
; TR36
(H64) TRANSISTORS
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DECCA

Voltage Readings:
Pre-amplifier—Readings with respect to chassis
Collector Base Emitter
TRr1/21 . . . o3 34
TRi2(22 . . . 61 13 23
TR13/23 . . . 77 1-8 34
Power Amplifier—Readings with respect to positive tag . . . C4o01
Collector Base Emitter
TR14/24 . . . 57 3 33
TR15/25 . . . 180 14 13
TR17/27 . . . 22§ 1 o8
TR16/26 . . . 443 23°0 22°5
Radio Unit—Readings with respect to chassis
Collector Base Emitter

TR1 . . . . o2 8-7 8-8 F.M. only
TRz . . . . — 46 50 F.M. only
TR3 . . . . o2 53 59 F.M. only
TR4 . . . . o2 6-7 70 A.M.
TR4 . . . . oz 67 73 F.M.
TRs . . . . 30 76 82 A.M.
TRs . . . . 27 75 81 F.M.
TR6 . . . . 06 75 7-8 AM. FM.

Transistor Replacement: When soldering transistor connections, it is
essential to use a heat sink (preferably reasonably sized pliers). If ex-
cessive heat is transmitted to the transistors, it could easily cause serious
damage and transistors should not be subjected to a temperature above
60°F. It is also important to realise that the electric soldering iron should
be earthed, irons often have a very slight leak and the resultant current can
often damage a new transistor.
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RADIO SERVICING

DEFIANT Model A503

General Description: Battery-operated portable receiver incorporating
seven transistors and one crystal diode. The receiver has coverage of
the long and medium wavebands, while an additional range provides electrical
bandspread of the high frequency end of the medium waveband. At the
top of the cabinet is the four part tuning scale which is also integral with
the control panel. Controls comprise three push-buttons for waveband
selection and two edge-operated control knobs, one for Volume and On/Off,
the other for tuning. Cabinet back detachable for battery replacement.

Wavebands: L.W. band: 1070-1900 m. (280 to 158 ke/s.); M.W, band:
187-570 m. (1605-525 ke/s.); B.S. band: 187-210 m. (1605 to 1430 kc/s.).
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DEFIANT

Intermediate Frequency: 470 kcfs., oscillator high with respect to
signal frequency.

Aerial: An internal ferrite rod aerial is fitted serving the three ranges,
and a socket is provided at the side of the receiver for use with a car aerial.

Automatic Gain Control: One controlled stage.

Battery and Consumption: One g-volt PP7 or U.K. equivalent. Con-
sumption is 12 mA. quiescent and 17 mA. at average listening level.

Audio Output: 500 mW.

Loudspeaker: 5% in. X 3? in. elliptical. Impedance 15 ohms. Flux
density 9500 lines per square centimetre.

Transistors: Mullard Type: VT1 AF117 mixer/oscillator: VT2 AF117
LF. amplifier; VT3 AF117 LF. amplifier; VT4 OC71 audio amplifier;

BATTERY INPUT
9 VOLTS
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(F6b) Circurr Diacram—MoDEL As503 (CONTINUED)
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RADIO SERVICING

VTs OC81D or ACi28 driver stage; VT6 and VT7, OC81 (or AC128).
Push-pull output matched pair.

Crystal Diode: D1 OAgo detector.

Earpiece Socket: A socket is provided at the side of the receiver into
which may be plugged an earpiece of 200-1000 ohms impedance. Alterna-
tively, this socket may be used with an external loudspeaker of 15 ohms, or
for tape recording provided that the recorder has an input impedance of not
less than 15 ohms. .

Removing the Chassis: Place the cabinet face downwards, remove the
detachable back, then remove the battery. Unscrew the four 4BA cheese-
head screws securing the chassis to the cabinet (one screw to each corner of
the chassis). Lift out the chassis to the extent of the aerial and loudspeaker
leads. Unsolder the leads if total removal of the chassis required.

Replacement: Replace by reversing the above procedure.

Alignment Procedure: Preliminary Notes: Equipment required: (a)
An A.M. signal generator to cover 158 kcfs.—1605 kc/s. (b) An output
wattmeter with a range o-500 mW. to match 15 ohms impedance. (c) A
non-metallic trimming tool for adjusting the iron dust cores and R.F. trim-
mers. (d) A o1 uF. capacitor for I.F. injection purposes, a 10 pF. capacitor
for injecting R.F. calibration signals into the aerial socket and an 8-2k resistor
for temporarily desensitising the receiver under conditions of interference.
The LF. and R.F. alignment may be carried out after removing the back of the
cabinet. Connect the output meter to the receiver by means of the earpiece
socket and a suitable plug.

Warning: If the output meter is connected in parallel with the loud-
speaker care must be exercised to ensure that the power output is not allowed
to rise to a level high enough to damage the output transistors (not greater
than 75 mW.).

The signal generator should be switched on about 15 minutes before
commencing the alignment. Set the volume control to maximum, and main-
tain the output at 50 mW. by adjusting the input signal each time a trimming
adjustment is made (20 mW. if the loudspeaker is left in circuit).

LF. Alignment: Switch the receiver to the medium waveband and set
the tuning pointer to about 300 m. Set the signal generator to 470 kc/s.,
modulated 30 per cent. at 400 c/s. Connect the output via a o-1 uF. isolating
capacitor to the base of VT1 (junction of R2 and R3), the chassis connection
being the return point for the signal. Align IFT3, IFT2 and IFT1, in that
order, for maximum audio output. Align each transformer once only.

R.F. Alignment: Note: Ensure that the tuning pointer is in line with the
datum dot at the low frequency end of the tuning scale when the tuning gang
is fully meshed.

Oscillator Circuits: The signal generator should be connected to the
aerial socket via a 10-pF. capacitor. Under conditions of interference, the
receiver may be temporarily desensitised by connecting an 8-2k resistor be-
tween the junction of R6 and R13, and chassis.
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(Fs) Recerver CHassis Lay-our

. Sig. gen. frequency Tuning Adjust for
Operation Waveband (mod. 309, 400 ¢fs.) pointer setting maximum output
1 M.W. 600 kc/s. 500 m. Liof11/12
2 M.W. 1500 kcfs. 200 m, CTy4
Repeat operations 1 and 2 and check calibration.
3 LW, 214 kefs. 1400 m, CTjs
4 B.S. 1439 kcfs. 208 m. CT3

Aerial Circuits: The signal generator should be coupled to the receiver
by a loop of insulated wire placed about 3 ft. from the cabinet and with its
plane at right-angles to the ferrite rod aerial.

, Sig. gen. frequency Tuning Adjust for
Operation Waveband (mod. 30%, 400 c[s.) pointer setting maximum output
1 M.W. 600 kcfs. 500 m, Adjusting ring ¥
2 M.W. 1500 kefs. 200 m, CTz
Repeat operations 1 and 2 for optimum gain at both points.
3 L.W. 214 kcfs. 1400 m. No adjustment
4 B.S. 1500 ke/s. 200 m, CT1

* See ferrite aerial connections.
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APPROX.LENGTH OF GLASS NYLON CORD REQD.=40ins

«

SHOWN WITH
GANG FULLY MESHED

ll
| — —
T)'\2'/2 TURNS "

(F7) Drive Corp

Replacement of Drive Cord: To replace the drive cord, first remove
the chassis from the cabinet as described in the dismantling procedure.
Set the tuning capacitor to maximum, then remove the two Phillips head
screws securing the scale backing plate and lift clear. Remove the twin scale
pointer assembly and fit the replacement drive cord in accordance with the
diagram,

Replace the scale pointer assembly and backing plate ensuring that the
left-hand pointer is in line with the datum dot at the low frequency end of the
scale with the tuning gang fully-meshed.

Modifications: On some models VT'5—7 are type AC 128 and R8 on
later models is 82 ohms + 10 per cent. 0-2W.
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DYNATRON Models SRX24, SRX24A, SRX24B,
RG46—57, HFC4, HFC3A, HFC3M,
TRVI6, TRVI7, TRGI2

General Description: This SRX24 series of tuner amplifiers is used in
the following Dynatron models: SRX24-TRV16, TRV1y, HFC3A and
HFC3M: SRX24A-RG46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56 and 57;
SRX24B-HFCy4.

All chassis are electrically similar but differ mechanically as follows:
SRX24 has a horizontal scale and fixed A.M. bands * Ferrite ” aerial.
SRX24A has a' horizontal scale and a rotable A.M. bands “ Ferrite ”
aerial, SRX24B a vertical scale and a fixed A.M. bands “ Ferrite ’ aerial.

The chassis are further subdivided into ““ 20" series and “ 25" series
by the use of alternative mains transformers. “ 20 ” series: RG46, 47, 51
and 56, HFC4, TRV16; “ 25" series: RG48, 49, 50, 52, 53, 54, 55 and 57,
HFC3A, HFC3M, TRVyy.

With the exception of RGss, all models fitted with record player units
use the Sonotone 9TAHC cartridge with diamond L.P. stylus. Model
RGy5s is fitted with a Pickering Vi5/AC-1 magnetic cartridge with diamond
stylus. TRV16 and TRV17 have a pickup socket provided on the rear
socket panel to accept either a Piezo or Magnetic cartridge. Frequency
compensation is to R.I.A.A. curve and is automatically applied for each type
of cartridge depending on the manner in which the plug is wired.

Audio Amplifier Section: The circuit diagram shows the L.H. channel
only since the R.H. channel is identical. VT is an equalised P.U. pre-amp.
stage with sensitivity suitable for magnetic cartridges of medium output
(s mV. will fully drive the amplifier). ~Piezo cartridges must have a series
resistor of the order of 100 kQ to give cartridge constant velocity output.

Note: Realignment of the decoder circuits should NoT be attempted
unless complete encoding equipment is available.
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RADIO SERVICING
Removal of SRX24 Series Chassis From Cabinets

RG46, 47, 48, 49, 50, 53, 54 and 56: 1. Remove cross-head screws from
front edge and rear of control panel facia. 2. Remove external plugs from
sockets panel. Lift up front edge of facia to expose chassis and remove
leads to gram motor, interior lamp, pickup, loudspeaker and mains trans- .
former. 3. Feed mains lead through aperture at rear of cabinet and with-
draw facia and chassis together.
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DYNATRON

RGs1, 55 and 57: 1. Remove sockets section panel from rear of cabinet
after removing external plugs. 2. Remove mains transformer plug lead
and disconnect loudspeaker leads. Release sockets panel from its mounting
studs. Remove cross-head screws from top of facia and smaller screws
from rear of facia edge. Lift up facia and chassis complete and remove
leads to gram motor, interior light and pickup. Withdraw facia and chassis
with sockets panel up through cabinet.
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HFC3A and M, TRV16, TRV17: 1. Remove base of cabinet and release
four nuts holding main chassis to front of cabinet, also two nuts holding
sockets panel. 2. (¢) HFC3. Release plugs connecting gram motor, pickup
and mains transformer. (b) TRV16. Release loudspeaker leads and mains
transformer plug lead. (c) TRV17 Release mains transformer plug lead.

START | TURN A,
/c/w FROM . SPRING

1 TURN A .C/W
TO SPRING

LENGTH OF CORD 24 NS,

| TURN AC/W
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POSITION, REAR .7
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AFTER SLOT
W5 AERIAL WilDING DETAILS

SHOWN FROM REAR
(Ws) Drive Corp 1

LENGTH OF CORD 45 INS.

WINDING DETAILS SHOWR FROM
GANG CLOSED,

(W6) Drive Corp 2
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DYNATRON

HFC4: 1. Remove base of cabinet and release plug leads for gram motor,
interior lamp, loudspeakers and mains transformer. 2. Remove two nuts
holding sockets panel to cabinet. 3. Remove screws holding facia panel in
position, lift up facia and withdraw complete assembly through top of
cabinet.

Main Chassis: To work on underside of audio print panel, release the
three special studs securing board and lift up panel by hinging on the cable
form immediately behind the control potentiometers (front of chassis).

To work on underside of receiver print panel, release four special studs
securing board and unsolder leads to ferrite aerial and tuning gang so that
the board may be lifted and hinged on the cable form at front of chassis.

DYNATRON Models TP30, TP31 and TP32

General Description: The “ Jewel ’ model TP30 is a seven-transistor
battery-operated portable radio receiver covering the long and medium
wavebands. Sockets for car aerial and earphone are incorporated. The
“ Sapphire ”” models TP31 and TP32 incorporate the additional features of a
short waveband with a telescopic aerial, and a tape-recording socket.

Batteries: 2 X g volts (PP7 or equivalent). Loudspeaker 25 ohms.
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RADIO SERVICING

Chassis Removal :

Model TP30: Remove rear cover. Disconnect battery and speaker
leads. Remove all control knobs to free dial scale and expose the two 4BA
nuts holding top chassis. Remove nuts to free chassis. Remove wood-
screw holding bottom printed panel chassis to floor of cabinet, and slide out
panel to rear,

Models TP31, TP32: Remove rear cover. Disconnect the battery and
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speaker leads, also the leads to earphone, tape and car aerial sockets, and
telescopic aerial. Remove all control knobs to free dial scale and expose
the two 4BA nuts holding top chassis. Remove nuts to free chassis. Re-
move left-hand battery bracket, and woodscrew holding bottom printed
panel chassis to floor of cabinet, and slide out panel to rear.

Alignment: LF.: Inject 470 ke/s. across Lg. Adjust L13, 12, 11, 10
and g for maximum output.
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(Wo8a) Circurr DiacraM—MobpeLs TP31 anp TP32 (Part)
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R.F.: Check that the pointer travels symmetrically within the scale

aperture between the limits of the gang travel.

Set up a standard loop aerial

with its axis parallel to the receiver aerial and about 2 ft. away for M.W. and
L.W. For S.W. feed signal through dummy aerial to aerial socket.

Models TP31, TP32 only: Switch to S.W. and feed in a signal at 6 Mc/s.
Adjust S.W. oscillator coil and aerial coil turns for maximum output.
Close aerial trimmer VC1A and feed in a signal at 15 Mc/s., adjust oscillator
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trimmer VC2A for second peak. Adjust aerial trimmer VCIA for maximum
output, reducing capacity until oscillator goes off tune then increase capacity
to a point where it comes back to tune.

All Models: 1. Switch to M.W. and tune receiver to LF. end of scale.
Feed in a signal at 540 kefs.  Adjust L8 core for maximum output. 2. Tune
receiver to H.F. end of scale. Feed in a signal at 1640 kcfs.  Adjust VC2A
for maximum output model TP30, VCs for maximum output TP31, TP32.
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(Wo97) Drive Coro—MobEL TP30

3. Repeat 1 and 2 until no further improvement can be made. 4. Switch to
L.W. and tune to Radio 2 programme. Feed in a signal at 200 kc/s. and
adjust VC4 for maximum output. 5. Switch to M.W., feed in a signal
at 60o kcfs., tune in on receiver. Adjust L3 for maximum, and peak with
VC6. 6. Feed in a signal at 1300 ke/s., tune in on receiver. Adjust VCIA
for maximum output. 7. Repeat 5 and 6 until no further improvement can
be made. 8. Switch to L.W. Feed in a signal at 160 kc/s., tune in on
receiver. Adjust L1 on rod for maximum output. 9. Feed in a signal at
260 kc/s., tune in on receiver. Adjust VC3 for maximum output. 10. Re-
peat 8 and g until no further improvement can be made. 11. Check the
calibration on M.W. adjusting position of pointer on drive cord to minimise
residual errors,

(W1o1) TuniNne DRrIVE Corp
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EDDYSTONE Model EB35

General Description: Fully transistorised A.M./F.M. receiver with
power derived from battery or mains. Facilities for tape recorder, record
player and private listening. Battery six 1-5 volts dry cells (type Uz).
Speaker 8 ohms.

Frequency Coverage: F.M., 88-108 Mc/s. Range 1, 85-22 Mc/s.
Range 2, 3-5-8-5 Mc/s. Range 3, 1-5-3-5 Mc/s. Range 4, 550-1500 kc/s.
Range 5, 150-350 kcfs.

Alignment: Figures quoted for sensitivity, etc., in the instructions that
follow are based on the assumption that new batteries are in use. Test
equipment required: Signal generator(s) covering the two intermediate
frequencies (465 kc/s. and 107 Mc/s.), the A.M. range (150 kc/s.—22 Mc/s.)
and the F.M. band 88-108 Mc/s. Output meter matched to 8 ohms with
plug to mate with telephone socket.
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EDDYSTONE

Trimming tools: Miniature insulated screwdriver with -4-in. blade (length
2 in. maximum), small metal-tipped insulated screwdriver and a Neosid
HS1 hexagonal core adjuster.

When aligning either L.F. channel, the four screws which retain the two
angle strips on which the I.F. board is mounted should be removed. The
board can then be re-mounted at right-angles to its normal position using
two screws only.  All dust cores will then be accessible and there is no need
to unsolder connections to the board.

465 kc/s. Stages: Stand the receiver on one end to allow connection of
the generator output lead to the Range 5 mixer coil L1z (see underside view
of receiver). The generator should be arranged to provide a 50-ohm
source and the earth lead can be clipped to the screen adjacent to the coil.
Disable the local oscillator by shorting out the forward section of the tuning
gang (C48) and then plug the output meter into the telephone socket. The
speaker is automatically disconnected on insertion of the plug and the meter
if matched to 8 ohms will read the true output power. Switch on the
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generator, allow it adequate time to stabilise against drift and then set the
receiver controls as follows: Range Switch, Range 5; Volume, Maximum;
Tuning, 350 kc/s.; Tone, Fully clockwise. Tune the generator to 465 kc/s.
(with modulation 30 per cent. at 400 c/s.) and then set the attenuator to give a
reading of approximately 50 mW. on the output meter. Peak the cores in
IFT1, IFT2 and IFT3 for maximum output, setting all cores to the *“ outer ”
peak. Re-check each adjustment several times to ensure accurate alignment
and then set the attenuator for an output reading of 50 mW. Input should
be of the order 4 uV. If the LF. sensitivity is lower than this figure, check
the A.F. sensitivity by introducing an audio generator across RV3. At
1000 ¢/s. an input of 5 mV. should give an output of 50 mW. Disconnect
the generator(s) and remove the shorting link from C48 on completion of the
alignment.

107 Mc/s. Stages: N.B.: The 107 Mc/s. L.F. Transformer L2t [L22 is
not aligned with the other 107 Mc/s. circuits. It forms part of the F.M.
tuner unit and is adjusted when aligning this unit later in the alignment
procedure.

Switch on the generator, allow adequate time to stabilise against drift and
set all receiver controls as for 465 kc/s. alignment except the range switch
which should be at F.M.  Short out the one discriminator diode D4 and con-
nect the output meter to the telephone socket as before. Tune the generator
to 10-7 Mc/s., adjust for 30 per cent. modulation at 400 c/s. and then connect
its output lead to tag 16 at the right-hand end of the LF. board. The
adjacent tag 17 can be used as an earthing point.

Peak the cores in the 107 Mc/s. transformers IFT4, IFT5 and IFT6
on their * outer ”’ peak for maximum reading on the output meter. Remove
the short from D4 and adjust the secondary (top) core of IFT6 for minimum
signal,

LF. sensitivity using an A.M. signal and with D4 shorted should be of the
order 30 uV. for 50 mW. output. RVx can be adjusted if necessary to
achieve this figure.

R.F. Alignment: (Ranges 1-5): The first step in this part of the procedure
is a check on the overall calibration accuracy. Proceed as follows: Standard-
ise the generator calibration against a reliable frequency standard and connect
its output lead to the “ A1 ” socket and “ earth.” 'The shorting plug should
be in position between “ AE ”” and “ earth.” Select Range 1 and tune the
generator and receiver to each megacycle point in turn noting the degree of
error present. Errors should not exceed 1 per cent. (i.e. 180 kcfs. at 18
Mc/s., o kc/s. at g Mc/s., etc.). Repeat on Range 2 and then select Range 3.
Checks should be made at 500 kc/s. intervals on this range followed by checks
at 100 kc/s. intervals on Ranges 4 and 5.

Oscillator adjustments should not be touched unless errors of greater
than 1 per cent. are detected. If realignment is found to be necessary, carry
out normal tracking procedure using trimmers at the high frequency end
of the band and cores at the low frequency end. Each adjustment must be
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repeated several times to ensure accurate alignment. Alignment frequencies
and adjustments are listed in the table which follows:

Range Frequency Trimmer Frequency Core
I 20'0 Mcfs, C3o 8:6 Mc/s. Liz
2 8-0 Mc/s. Cgo 36 Mc/s. L3
3 3°5 Mc/s. Csa1 1°5 Mcfs. Lig4
4 1400 kcfs. Cs2 550 kc/s. Li1s
5 330 kefs. Cy3 160 kcfs. Li6

Alignment of the R.F. (Aerial) and Mixer circuits can now be commenced.
The generator is connected to ““ A 1 ”” and * earth * as before but must now
be adjusted to match the receiver input impedance (75 ohms) for Ranges 1/3
and 400 ohms for Ranges 4/5. The output meter is connected as for LF.
alignment. Adjustments are made at the same frequencies used for oscillator
alignment but using the adjustments listed in the following table. Care
should be taken to ensure that the aerial circuits are set for best s/n ratio,

Range Trimmer Core
Freguency Aerial Mixer Freguency Aerial Mixer
I 200 Mc/s. C3 Czr 8-6 Mc/s. L2 Ly
2 8-0 Mc/s. Cs Caz 3'6 Mc/s. L3 L8
"3 3'5 Mc/s. Cs Cz3 1'5 Mc/s. L4 Lo
4 1400 kc/s. C6 C24 550 kc/s. Ls Lio
5 330 kcfs. Cy Cazs 160 kcfs. L6 Lix

On completion of these adjustments, select 550 kc/s. on Range 4, tune the
generator to 465 kc/s. and increase its level until an indication is obtained on
the output meter. Adjust the LF. rejector coil L1 for minimum signal,

F.M. Alignment: Alignment of the F.M. tuner unit is most conveniently
carried out by using an A.M. signal and with D4 shorted out as in alignment
of the 107 Mc/s. stages. The generator is required only to establish the
accuracy of the dial calibration, all other adjustments being made on noise
to avoid the need for continual re-tuning of the generator to cope with pulling
of the recciver oscillator which occurs when either the input or output
circuits of the mixer transistor are re-tuned.

The calibration check should be carried out at 100 Mc/s. with the
generator connected either to the F.M. coaxial socket or to “ Az ” and
“ earth ”. Oscillator trimmer C106 should be adjusted to nullify any error
which may be present. Now switch off the generator and adjust Cgg, L21
and L22 for maximum noise output. Re-check C1o6 setting at 100 Mc/s.
and then carry out a sensitivity check at this frequency. A figure of the
order 10 uV. should be obtained for 50 mW. output. Finally, tune the
generator to 107 Mcfs. and adjust the LF. rejector L1y for minimum
signal output. Disconnect the short across D4 before putting the set back
into its case.
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Drive Cord: In the instructions that follow, right-hand and left-hand are
as viewed from rear of set.

1. Remove the existing cord and set the tuning gang to full mesh.

2. Tie a double knot in one end of the replacement cord and feed the cord
through the hole provided in the left-hand drive pulley with the knot on the
inside of the rim. The hole should lie at approximately ““ 4 o’clock ”.

3. Wind approximately one and a half turns anti-clockwise round the
drive pulley and then pass the cord under and over the left-hand guide
pulley.

4. Pass the cord across the dial from left to right and then, while holding
the free end of the cord in tension, rotate the tuning control to fully unmesh
the tuning gang. This operation will wind just over three complete turns
of cord on to the left-hand drive pulley and tension must now be maintained
to prevent the cord from slipping out of the pulley groove.

5. Pass the cord clockwise round the jockey pulley (right-hand side of the
receiver) and then back across to the right-hand drive pulley. Feed the cord
into the pulley groove and then through the hole in the rim (hole lies at about
“ 10 0’clock ). Increase the tension on the cord until the outer rim of the
jockey pulley takés up a position level with the nearest edge of the panel
handle retaining screw. Mark the cord with a pencil at the point where the
retaining knot must be tied.

6. Free the cord from the jockey pulley and while maintaining tension,
draw the cord through the hole in the right-hand drive pulley until it tightehs
on the left-hand guide pulley.

=. Tie a double knot at the position marked in (5) above and then cut off
the surplus cord. Feed the cord back through the hole and replace in
position round the jockey pulley.

8. Set the tuning gang to full mesh and slide the pointer to “ 0 on the
logging scale. Attach the pointer to the cord (when viewed from above the
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cord should pass under the two outer prongs at the rear of the pointer
carrier) and then check the drive for free normal operation.

Aerials for Use on Ranges 1-5: The type of aerial used with the
EB35 receiver will depend to a large extent on the permanency of the installa-
tion. Reasonable results may be obtained in a temporary installation with a
relatively short length of wire located indoors. Some 15-20 ft. of insulated
wire run round the picture rail will provide reception from all long and
medium wave stations serving the area; many of the high-powered short-
wave stations should also be audible at good strength. Such an aerial is of
course relatively inefficient and it should be realised that signals are received
only because of the high receiver sensitivity.

An outside aerial is strongly recommended for a permanent installation,
permitting reception from a greater number of stations with a lower level of
background noise. A suitable aerial could take the form of some 3060 ft. of
insulated wire strung between two insulators and located as high as con-
veniently possible. It should be kept well away from local obstructions
(especially those of metallic construction). The down-lead can be taken from
either end or from any point along the length of the horizontal top and should
be run well clear of house guttering, etc., to avoid any loss in the available
signal voltage. Soldered joints should be used where connections are
needed.

Aerials of the types so far described are known broadly as single-wire ”’
or unbalanced aerials and are connected to socket “ Ar’””. The socket
marked “ AE ” should be linked to the “ earth » terminal using the special
shorting plug supplied. Improved results may be obtained when the wire
length is less than 15 feet if the “ A2 " socket is used for the aerial con-
nection. “A2” should also be used for connecting short rod aerials when
a longer aerial is not available as for example when using the receiver in a
vehicle.

For serious short-wave reception a further improvement can be obtained
if a balanced aerial is employed. One type which falls in this category and
involves no difficult constructional problems is the dipole aerial. This takes
the form of a letter “ T ” in appearance, the horizontal portion being the
aerial proper and the vertical section the downlead or feeder. Any wire of
adequate strength (either insulated or bare) can be used for the top while the
feeder can be any good quality twisted flex suitable for outside use (e.g.
plastic covered). Special feeder cables are manufactured for this specific
application but these are more expensive and offer little in the way of ad-
vantage for a normal domestic installation. They can of course be employed
if the user so wishes.

For general short-wave reception the overall length of the horizontal
portion should be of the order 5060 ft., the wire being broken at the centre
with each lead connected separately to the feeder cable. An insulator is used
at this point to facilitate connection and provide mechanical support for the
feeder. The length of the feeder is of minor importance and little attention
need be paid to its actual positioning. The aerial proper should be erected
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as high as conveniently possible using insulators for supporting the two
ends of the wire.

If attention is centred in one specific short-wave broadcast band, perform-
ance can be optimised at this frequency by cutting the aerial to a prede-
termined length. Overall lengths for the main broadcast bands are as
follows: 49 m.: 76 ft., 31 m.: 48 ft.,, 25 m.: 39 ft.,, 19 m.: 30 ft,, 16 m.:
26 ft., 13 m.: 21 ft. Overall lengths (in feet) for other bands can be calcu-
lated by dividing 468 by the frequency in megacycles. '

When using a twisted flex feeder of the type described above one feeder
wire is connected to the ““ Ax ” socket and the other to the “ AE " socket.
The special shorting plug is removed and can be stored in the “ A2”
socket to avoid loss. The same connections are employed when using a
standard flat twin transmission line. Coaxial feeders are unbalanced and are
connected as follows. Braid to “ earth > terminal, inner wire to “ Ar”,
shorting plug in position between “ AE ” and “ earth ” terminal. On the
lower frequencies the dipole can be operated as a single-wire aerial by
strapping together both the feeder wires and connecting to the ““ A1 " socket.
This will give greater signal pick-up and increase the versatility of the
aerial.

In some cases it will be found that reception can be improved if an earth
connection is made to the * earth ” terminal. One benefit is a reduction of
locally generated electrical interference especially when listening on the lower
frequencies in the tuning range. The earth lead should be as short and direct
as possible connected to a water pipe or an external earth rod.

Aerials for F.M. Reception: In the case of a permanent installation it
will usually be found best to employ an outside aerial except when the re-
ceiver is situated very close to the transmitting station. A wide variety of
commercial designs are available, but one should be selected of a type which
is most suited to local conditions. Such an aerial will have a coaxial feeder
which should be terminated with the plug supplied and connected to the
“F.M.” aerial socket.

For F.M. reception in regions of high signal strength an indoor aerial
will usually suffice. The simplest type of indoor aerial takes the form of a
short piece of insulated wire some 4-6 ft. in length connected to the *“ A2 "
socket. Its position will have quite a marked effect on reception and some
experimentation is called for if optimum results are to be achieved.

Greater signal pick-up and reduced background noise are features of the
dipole aerial already referred to in connection with A.M. reception on the
short-wave bands. A dipole suitable for receiving F.M. signals in the
V.H.F. band is relatively small and can be conveniently made from a length
of ordinary twisted flex. Unravel some 30 in. at one end and straighten the
two wires to form a horizontal top with an overall length of approximately
60 in. Tape the flex to prevent further unravelling. The remainder of the
lead will serve as the feeder; one wire being connected to the ““ A2 " socket
and the other to the * earth ” terminal.

As with the single-wire aerial, various positions should be tried for best
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results and it may be found convenient to tape the aerial proper to a short
length of bamboo cane to facilitate handling the wire which should be kept in
a horizontal plane. Once the best position has been determined, the wire
can be removed from the cane and tacked to a picture rail or otherwise re-
tained in an unobtrusive location.

Use of the F.M. Attenuator: In some installations it may be found that
too strong a signal is picked up by the aerial, especially when this is an out-
door type located only a few miles from the broadcast station. Excessive
signal input to the receiver will be indicated by distorted output and a tend-
ency for the station to remain in tune when the tuning is off-set from the
correct tuning point. If this effect is noticed, it can be eliminated by re-
moving the aerial plug from the set, plugging it instead into the attenuator
and connecting this to the “ F.M.” aerial socket.

Batteries: To fit the batteries, first unscrew the two knurled screws which
retain the battery box at the rear of the receiver. Carefully remove the
box and free it from the receiver proper by disengaging the battery con-
nector. Lay the box on a flat siirface and take off the inner cover. Arrange
the batteries in two groups of three and then slide them into the battery
troughs.

Dial Bulbs: Faulty bulbs can be changed by levering the holders free from
the rubber mounting grommets at the extreme ends of the dial. Replace-
ments should be of the L.E.S. type with a rating of 6 volts at 50 mA.

Mains Operation: The receiver can be operated directly from all standard
A.C. mains supplies by fitting a Power Unit Type 924 in place of the battery
container. The P.U. gives an output of g volts and has the same physical
size and fixing arrangements as the normal battery box.
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Removing the Cabinet

I. Remove the battery container by unscrewing the two knurled retaining
screws and disengaging the battery connector.

2. Remove the four cabinet retaining screws located at the rear.

3. Free the cabinet from the panel by applying pressure with the fingers
between the rear inner edge of the cabinet and the ends of the strip which
supports the I.F. printed board near the top of the cabinet.

4. Slide the cabinet away from the panel.

Circuit Modifications:

1. T'wo reverse-connected diodes (DDoo6) have been added to the aerial
input. The two diodes should be referred to as D6 and D%—they are
connected directly across the Ax and AE sockets. See circuit diagram
model EB36 in this volume.

. C68is 1 uF.

R27 is 1500 ohms.

Loudspeaker is 8 ohms.

IFT3 secondary winding is not tuned by dust core.
. TRg and TRi11 are Mullard AC128.

oGNP

EKCO Model PT302

General Description: This receiver is electrically similar to the Pye
Model 1369 described elsewhere in this volume.

EKCO Model PT304

General Description: This receiver is electrically similar to the Pye
Model 1372 described elsewhere in this volume.

EKCO Model PT305

General Description: This receiver is electrically similar to the Pye
Model 1373 described elsewhere in this volume.

EKCO Models PT300, PT447

General Description: These models are electrically similar to the Pye
Model 1370 described in the 196667 volume.

170




EKCO

EKCO Model PTP30I

General Descriptioh: A six-transistor, M.W./L.W. pocket radio, with
outlet socket for earphone (40 ohms).

Battery: g volts. PP3 or equivalent. Quiescent current 6-8 mA.

To Remove Chassis: The back cover is a close tolerance fit and is simply
prised from the case, a thumb nail slot at the base of the cabinet being
provided to facilitate removal. Remove battery. To release the interior
panel, undo the three chassis fixing screws. Unsolder loudspeaker and
earphone leads. 'To remove loudspeaker, undo the two screws clamping it in.

Trimming Procedure

»

Apply signal as below:

Set recetver controls to:

Adjustment in order for
maximum output :

I. 470 kcfs. across L1 with o1
wF. capacitor in each lead

2. 600 ke/s. to rod aerial via
search coil at 11 in. from
centre of rod

. As 2, but 1500 kc/s.

. Repeat 2 and 3 until cali-
bration is correct

. As 2, but 214 kcfs.

S 1 phW

. Seal L4 with polystyrene
dope

M.W. Low frequency end

M.W. 500 metres

M.W. z00 metres

Seal Lz with polystyrene
dope

L.W. 1400 metres

Cores of T3, T2 and Tx

Core of L and position of L2
on rod

Trimmers C6 and Cx

Trimmer C8 and position of
L4 on rod

w33

(W33) PRINTED PANEL—MODEL PTP301
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CHASSIS FIXING SCREWS {2)
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ELIZABETHAN Model LZ3

General Description: Car radio incorporating Mullard R.F./LF.
amplifier module type LP.1166. :

Module: The module is pre-aligned during manufacture and no further
adjustments are necessary (or recommended) and no attempt should be made
to open the sealed case.

Permeability Tuner: This unit is also accurately pre-aligned and the
only operations required are specified in the paragraphs dealing with align-
ment.

M.W. Alignment: Select M.W. and tune receiver to high frequency
end of band. Set signal generator to 1620 ke/s. and connect via 8o pF.
capacitor to the aerial socket. Adjust T'C2 for signal and TC1 for max.

L.W. Alignment: Select L.W. and connect signal generator to receiver
as for M.W. 187 ke/s.  Adjust Ls for signal and L3 for max.
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AF. Stages: The audio signal appears across the volume control VCir.
A tape recorder socket is connected to the slider (on later models to the
junction with Module pin 8). Increase the level of the injected signal until

‘the output waveform (when viewed on a scope) just distorts, then adjust VCz

for symmetrical clipping.

Dismantling: Remove the control knobs, decorative nuts, tuning scale
and silver bezel. Remove the Phillips-head screws from the top, bottom
and sides of the case. Access to the component side of the printed circuit
board and to the components on the rear panel can now be gained. Should
it be necessary to work on the print side of the board carefully bend the

‘metal tabs which secure the top and bottom edges of the board to the front

panel.

Circuit Modifications: Cg is connected to module pins 3 and 4 on some
models. Ci16 is sometimes omitted. Cis is taken to slider of VC1 on

some models.

Pilot lamp
LPTIG6 Modde [Ri_] vez
Lo coflo. L 28
o © = Hics N R|:|9R6R5 @ !
Permeability tuner D |:| = . |
(L2,L4) E,LRI (OYOX OAClT =53 |
. - (o
© T2 o ¢ -O o Jan
@ €6 (e <] [] /DE[ ACI28
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ELIZABETHAN

ELIZABETHAN Model LZ7

General Description: Car radio, employing six transistors and two
diodes, for operation on a 12-volt positive or negative ground supply. The
polarity is selected by a two pole changeover switch.

LF. Alignment: Connect signal generator across Ri8—use blocking
capacitor. Set generator frequency to 472 kcfs. and adjust I.F. Tz and
LF. T1 for max.

M.W. Alignment: Connect signal generator, via 8o 