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CIRCUIT DESCRIPTION

Vision IF amplifier comprises three stages
of amplification using three overcoupled
bandpass transformers and a single tuned
transformer as the inter-stage coupling cir-
cuits. The coupling and bandwidth of these
circuits is arranged to give an overall phase
linear response about the vision carrier.

The detector transformer L5 is overcoupled
and damped so its response is nearly flat
over the passband (see Fig. 6). This ensures
the impedance presented to the diode detec-
tor is substantially constant (and low in
value) over the video band.

This is preceded by a similarly coupled
and damped transformer L4 to give the
composite curve as in Fig. 7. The damping
was made heavy to make the coil easier to
duplicate in production. The tilt shown in
Fig. 7 is due to a small amount of mixed
coupling in IL4.

The first IF transformer is tuned to the
centre frequency and gives response shown
in Fig. 8 when added to other circuits.

Tuner coupling is by bottom capacitively-
coupled circuit formed by mixer anode coil,
the input coil L2 and the coupling capacitor
C2. The connecting cable also forms an
important part of this circuit, effectively
adding more capacitance across C2. The
two coils are overcoupled and aligned to
give overall response curve in Fig. 9. The
mixer anode is series damped by R1 and
the input coil by R5 so they have about
equal Q.

The sound IF is attenuated by L2A to
provide the necessary difference in sound
and vision carrier levels, and further traps
are provided in Ll and L3A which attenuate
the adjacent sound and vision carriers re-
spectively.

The first IF amplifier V3 is a remote cut-
off type and AGC-controlled. L2C forms a
filter to prevent any line pulse appearing
on the grid of this valve.

The network C13, R14 is included to pre-
vent the last IF amplifier and detector diode
from being overloaded when the set is first
switched on and the AGC is inoperative.

Video Detector. A germanium diode D2
is used to demodulate the vision IF and mix
sound and vision carriers to provide the 5.5
MC/s sound IF signal, The diode load R19
and charge capacitor C18 are made low in
value to ensure wideband demodulation and
to provide sufficient 5.5 MC/s output.

Video Amplifier. The video amplifier com-
prises one stage of amplification using V6P.
The composite video waveform from the
video detector is fed to the video amplifier
grid via L5C, L5D and L6, which act as
series peaking coils as well as IF chokes,
and compensate the HF end of the video
spectrum. The video amplifier has a low
anode load to ensure wideband response and
is further compensated by L7 and L17B. The
low frequency compensation is provided by
cathode circuit bypass C19 which gives an
overall flat response to 5 MC/s.

The 5.5 MC/s sound signal is prevented
from reaching the picture tube by the sound
trap LI17A.

Contrast control is made possible by R66,
R20, R18 which give a variable positive
voltage on grid of video amplifier and thus
reduce or increase gain via the AGC valve,
which is DC-coupled to the video amplifier
and responds to the change in anode volt-
age. R18 prevents any DC current from
flowing in diode D2, and C16 bypasses this
for the video waveform. Such a small value
is possible because of the high impedance
of the video amplifier grid circuit and causes
no loss in low frequency response so long
as the video amplifier does not draw grid
current. This is ensured by the cathode
biasing resistor R23.

ALIGNMENT PROCEDURE

Equipment necessary: AM signal gener-
ator covering range 25-230 MC/s with out-
put of 100 mV and termination resistance
of 75Q; wobbulator with sweep width of 10
MC/s and centre frequency of 31 MC/s; an
oscilloscope connected as in Fig. 2 with
provision for external sweep; a variable
negative bias voltage of 0-9V.

Procedure. 1. Disconnect red oscillator HT
lead to tuner and switch tuner to Ch.10;
this is important as low-band channels
upset overall IF response.

e Turn AGC, contrast and noise suppres-

sor fully anti-clockwise.

e Connect CRO as in Fig. 2 to junction
of L6 and R21. The filter network shown
eliminates any instability caused by
connection of CRO.

e Connect bias voltage to junction of R79
and R80 positive lead to chassis.

2. Set wobbulator with markers at 31.5,
34 and 36 MC/s to centre frequency of 34
MC/s and full output (0.5V peak) and con-
nect it to grid of V5P. Align the detector
coil L5A and L5B to give the bandpass
shown in Fig. 6. Check alignment by moving
each core slightly until curve responds sym-
metrically.

3. Connect wobbulator to grid of V4P and
reduce the output of wobbulator to obtain
2V output from the detector. Align L4A and
I4B to give the bandpass in Fig. 7. Check
alignment as before until curve varies sym-
metrically.

4. Connect wobbulator to grid of V3 via
0.001 yF ceramic capacitor (so as not to
short bias). Adjust bias voltage to —6V and
set wobbulator to give 2V output at detec-
tor. Tune L3 (bottom core) to give band-
pass in Fig. 8.

5. Connect wobbulator to tuner test point
and set output as before. Adjust mixer anode
coil and L2B (bottom slug) to obtain re-
sponse in Fig. 9. The curve will not be ob-
tained if traps are not on frequency.

6. Remove wobbulator and connect signal
generator to tuner test point. With fre-
quency at 37.5 MC/s and 30% AM align L1
to give minimum output. With frequency at
30.5 MC/s and 30% align L2B (top core) for
minimum output.

Note: Bias may have to be reduced to
obtain sufficient output at these frequencies.

7. Repeat 2-6 as crossback to obtain
overall IF curve in Fig. 9

TELEVISION RECEIVERS

8. Remove bias and check that regenera-
tive spikes do not appear on the bandpass
and that shape does not change appreciably.

VISION IF PERFORMANCE FIGS

Measurements taken on TF 1066 signal
generator giving 100 mV RMS at 0db when
terminated 75 Q.

Sensitivities taken on 34 MC/s for 2V DC
output at junction of L6 and R2l1.

Rejection figures in respect to 34 MC/s:
Sensitivity at first IF grid and zero bias,
é(z)-g&;) db; sensitivity at tuner test point,

This figure is a guide only, as there is a
large loss from test point to mixer grid and
figure is not a true indication of IF sensi-
tivity.

Rejection figures: 37.5 MC/s (adjacent
g%und), 36 db; 30.5 MC/s (co-sound), 24-28

OVERALL SENSITIVITY CHECK

1. Apply shorting links across R79 and C1
to ensure that IF and tuner bias voltage
will be zero.

2. Connect high impedance voltmeter
(20,000Q2) between junction of L6 and R21
and chassis, positive to lead to chassis.

The sensitivity figures below are for 2V
DC read on voltmeter, These figures will
only apply when generator is correctly
matched to turer and a suitable matching
network is shown in Fig. 1.

The db figures only apply when this
matching device is used and when 0db on
generator equals 100 mV. The voltage figures
given are actual voltages across tuner in-

put:

Channe Frequency Input
2 s e 56.5 MC/s 76 db 8 uVv
T e e 1845 MC/S 74 db 10 uV
9 e e 1985 MC/8 74 db 10 uV

SOUND IF AMPLIFIER

The sound IF amplifier and detector com-
prises one stage of amplification using V7P
as neutralised pentode limiter followed by
the 6DT6 locked quadrature grid oscillator
as the FM discriminator.

The 5.5 MC/s sound signal is taken off
after the video amplifier using series/
parallel tuned circuit formed by C20, C21 and
L8. This was the most efficient take-off sys-
tem tried as the gain of the video amplifier
is added to that of the sound; the sound take-
off capacitor C20 is not very critical and
was chosen as a compromise between gain
and bandwith. Too low a value reduces the
gain unnecessarily, while too large a value
damps the sound take-off coil and allows
the higher video frequencies to pass into
the limiter grid.

The size of the tuning capacitor C21 and
grid stopper R26 was chosen to eliminate
harmonic radiation from the limiter grid
which appeared on Ch.2 as a beat pattern.

The amplifier V7P is neutralised by C25

(Continued overleaf)
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and C23 and acts as a grid and plate limiter
at levels about 50 mV at the video amplifier
grid. This was done to prevent overloading
the 6DT6 syntector which acts as a more
efficient limiter than the pentode at lower
levels. The limiter is coupled to the syn-
tector by means of the double-tuned trans-
former LS9.

OPERATION OF SYNTECTOR

In this form of detector, a voltage is
induced across the tuned circuit in the
suppressor grid by means of electron coup-
ling from the control grid. At resonance the
tuned circuit is resistive and voltage across
it is 90° out of phase with control grid volt-
age. This is caused by the electron coupling
which acts as a small negative capacitor
connected between grid and suppressor,
causing an almost entirely capacitive cur-
rent to flow in the tuned circuit at G3. These
two voltages both act on the anode current
and give rise to the relations shown in
Fig. 5.

As the frequency of input changes, the
tuned circuit in G3 is no longer resistive and
the phase of voltage on G3 changes either
side of 90° and so increases or decreases the
anode current as in Fig. 5. Thus the anode
current becomes a function of input fre-
quency and the circuit acts as an FM dis-
criminator.

High level operation: At high input levels,
the circuit behaves as described above and
the FM input to the syntector is injected
via L9A and L9B. The signal at the grid is
about 4V P-P and the grid acts as an AM
detector with the unbypassed cathode re-
sistor n-ting as a diode load, across which
is developed an audio voltage.

This causes degeneration at audio fre-
quencies and further reduces any AM com-
ponent in the output.

Low level operation: At low input levels
the circuit oscillates in a type of tuned
plate-tuned grid manner, with the suppressor
acting as the oscillator plate. This does not
affect the operation of the detector, how-
ever, as the voltages on G1 and G3 remain
much the same as before, and the oscillator
frequency locks to the input frequency. The
oscillator will follow the FM signal as it
varies so long as the amplitude of the input
is above a critical level known as the
“minimum locking level’”, and this level is
proportional to deviation.

Below this level the oscillator no longer
locks to the input and becomes free running
at a frequency determined by L9B.

As long as the oscillatory voltage on G1
is large compared with the input signal, the
anode current is independent of the signal
amplitude, and the AM rejection is high.
Poor AM rejection at low levels is mainly
caused by overcoupling in L9, which damps
L9B and reduces the oscillator voltage on
G1. This also cauvses large frequency drifts
and results in reduced sensitivity.

General Notes:

In the anode circuit, R35 acts as filter for
any 5.5 MC/s which might radiate from the
audio amplifier connecting leads, and R33
is the audio load. The screen voltage does
not materially affect the operation of the
syntector and the screen bleed resistor
R32 is included to stabilise the screen volt-
age sufficiently to obviate the need for an
electrolytic bypass.

SOUND AMPLIFIER PROCEDURE

Equipment required: AM/FM signal gen-
erator; frequency, 5.5 MC/s with maximum
error of 2 kC/s; output, variable up to
100 mV; deviation, = 50 kC/s at 1 kC/s;
AM, 30% at 1 kC/s. An audio oscilloscope.

Alignment procedure: 1. Turn AGC, con-
trast, noise suppressor and brightness con-
trols fully anti-clockwise.

2. Connect signal generator to junction
of L6, R20, R21.

0381. Connect oscilloscope to junction of C29,

4. Set signal generator to FM =* 50 kC/s
and 100 mV output. Tune L10 for maximum
output and linearity.

Note: (a) L10 must be adjusted at high
levels so that the 6DT6 is not oscillating
and the only circuit affecting the detection
is L10. It may be necessary to adjust L9A
and L9B roughly at this stage if a pure
sinewave output cannot be obtained by
adjusting L10.

(b) There are two tuning points for L10,
the correct one being further into the coil.
The incorrect tuning point gives slightly
distorted output and poor AM rejection
whicg will result in background buzz on the
sound.

5. When L10 has been correctly adjusted,
reduce output of generator until sinewave
becomes distorted. Adjust L9B (top core)
and L9B (bottom core) until sinewave is
restored to its original shape. Again reduce
the input and repeat these adjustments
until no further improvement can be made.

6. Adjust L8 to clear distortion, decreas-
ing generator output as before, until maxi-
mum sensitivity is obtained.

7. Readjust L9A and L9IB if necessary.

Note: At minimum input level, the sine-
wave should distort symmetrically on both
peaks. If distortion occurs asymmetrically
then either L10 or L9A is out of adjustment.
L10 must not be adjusted at low inputs.

PERFORMANCE FIGURES

1. With generator set to = 50 kC/s devia-
tion, the generator output should not be
more than 6004V to obtain undistorted
audio output.

2. With generator set to = 50 kC/s devia-
tion and maximum output, the peak-to-
peak audio voltage at junction of C29 and
C31 should be 50V.

3. With generator switched to AM *30%
the audio voltage should not rise above 1V
peak-to-peak.

4. With generator connected to grid of
V7P and set at =50 kC/s deviation, the
generator output should not be more than
15 mV to obtain undistorted audio output.

SOUND TRAP ALIGNMENT

Equipment required: A switched genera-
tor to provide 5.5 MC/s and 1 MC/s at equal
levels and 1V output. Demodulator probe
and indicator as shown in Fig. 4.

Procedure: 1. (a) Turn contrast, AGC,
brightness and noise suppressor controls
fully anti-clockwise; (b) connect demodula-
tor to pin 7 on picture tube and earth; (c)
connect the generator to junction of L6
and R21.

2. Switch to 5.5 MC/s and full output and
tune L17A for minimum output. Note the
output obtained.

3. Reduce output of generator by 26 db and
note that the indicated output is lower
than whben the generator is switched to
1 MC/s.

AUTOMATIC GAIN CONTROL

A composite video signal with noise in-
terference removed by noise suppressor
action, is fed via R83 to grid of the AGC
valve VI10T. Positive 600V flyback pulses
from horizontal scan transformer are fed
to V10T anode. Due to the finite anode-to-
grid capacity (about 3 pF) undesirable posi-
tive pulses would appear on the grid and
are therefore neutralised by negative pulses
applied via C48 (3 pF) to grid of the same
valve.

A negative voltage, dependent upon the
coincidence of anode and grid signals and
upon the amplitude of the video waveform
is developed at the anode of V10T. This
voltage is used to control the gain of RF
and IF amplifiers, keeping the video ampli-
fier output constant, irrespective of signal
strength fluctuations at the aerial terminals
of the receiver.

A two-stage integrating filter network is
provided for the negative voltage prior to
its application to the RF cascode valve and
the grid of first IF valve. This filter removes
the low frequency modulation which may be
present at the anode of V10T when the
horizontal oscillator is non-synchronous. If
no provision is made to remove this modu-
lation, its amplified form (via IF and video
amplifiers) may seriously overload the syn-
chronising separator, giving rise to a sync.
‘“lock-out’” condition.

The AGC controlled first IF stage is a
frame grid variable mu valve, operating
under ‘sliding screen’” conditions. The
screen voltage varies from 50V to 200V,
depending on signal strength, thereby ex-
tending the effective grid base and provid-
ing an improved signal handling capacity.
The cathode compensation maintains
constant input impedance.

In the case of the tuner, a delay voltage
is provided by a 12 MQ resistor (R7) con-
nected to HT3 and the suppressor grid of V3
with an M3 diode connected in parallel. Since
the AGC valve V10T can develop very large
negative voltage, only about a quarter of it
(R79, R80) is used for the IF amplifier,
thereby permitting a higher than usual
delay voltage on the tuner. It is about 50V
and once overcome, tuner gain decreases
very rapidly with the IF gain remaining
about constant., This enables the receiver
to handle signals from 10 puV to 200 mV
without any cross modulation effects.

SYNCHRONISING PULSE
SEPARATOR
NOISE SUPPRESSOR,
PHASE SPLITTER

The video signal from V6P is fed to grid
of the synchronising pulse separator V6T
via R76, C43 and C42. The video signal is
also fed to grid of noise suppressor V7T,
which is normally held just below cut-off
by adjustment of the noise suppressor con-
trol R74. When noise pulses appear on video
waveform, V7T will conduct and develop
across R76 a voltage in opposition to that
fed direct from the video amplifier V6P.
The negative synchronising pulses from V6T
anode are fed via C40 into grid of synchron-
ising phase splitter V5T. Positive and nega-
tive line pulses for the horizontal AFC circuit
are derived from the anode and cathode
respectively of the phase splitter via C57
and C62.

The negative pulse for the vertical oscil-
lator is derived from the cathode of the
phase splitter, via an integrating network
and an interlace diode D3.

NOISE SUPPRESSOR
CONTROL SETTING

With a strong signal and no disturbing
interference present, the noise suppressor
is best turned off (i.e. hard anti-clockwise,
viewing receiver from the back).

If there is impulsive interference present,
upsetting the vertical and horizontal holds,
then the noise suppressor should be brought
into operation by adjusting R74 clockwise
slowly, until the picture is displaced to the
left and thrown out of synchronism. The
control should then be backed off slightly
(about & turn) and picture will lock in firm-
ly. This procedure should be carried out
with the contrast control R66 in about
middle of its range.

In fringe areas, this adjustment should
be carried out with the strongest signal
available, so that the AGC is still exercis-
ing the control over the receiver. If it is
made under extremely weak signal condi-
tions, sync. inversion may take place when
the signal strength rises to the level at
which the AGC assumes full control.

VERTICAL SCAN TIMEBASE

The vertical scan circuit consists of V9T
oscillator, V4T discharge valve, and V9P
output stage, working into T1 the vertical
output transformer,

The oscillator valve is triggered off by the
leading edge of negative frame synchronis-
ing pulse derived from cathode of the syn-
chronising phase splitter. A sawtooth wave-
form is built up at the anode of discharge
valve V4T in conjunction with R49 and C36
shaping network. This sawtooth is applied
to the grid of the output stage V9P via C33.
Vertical linearity is controlled by varying
the cathode bias in the output stage V9P
by adjusting R47. Vertical scan size is con-
trolled by varying the drive waveform am-
plitude to the grid of the output stage by
adjusting R55. Vertical hold is also a DC
control, arranged in the grid of the dis-
charge valve by means of R50. The screen
tap on T1 is chosen for the output stage
to operate in the most favorable vertical
linearity range. The damping effect of the
screen feedback reduces the pulse voltage
developed at the anode of V9P by adjusting
flyback time to the correct value with re-
gard to the transmitted waveform.

A special feature of the vertical scan cir-
cuit is the inclusion of a temperature-
dependent resistor, R40, intended to main-
tain a constant picture height over a wide
temperature range. As the vertical deflec-
tion coils warm up their resistance in-
creases, thereby causing loss of scan. At
the same time, R40, being in close contact
with the T1 windings, decreases in resist-
ance thereby increasing drive to the output
pentode and hence the height. R40 is shunt-
ed by R39 for a better match of the com-
pensating characteristics.

(Continued on page TD 3)
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NOTE - THE NUMBERS PRINTED ON THE ACTUAL PRINTED WIRING BOARD ARE FOR PRODUCTION PURPOSES ONLY,
AND DO NOT REFER TO THE NUMBERS SHOWN ON THIS DRAWING OR ON THE CIRCUIT DIAGRAM.
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No. Ohms - % Tol Watts
R119 M Tone (See Table)
R120 M Volume
R121 100K Brightness
R122 47 10 i
R123 220K 10
R124 2.2 10 5
R125 390K 10
R126 47K 10
R127 3.3 10
R128 250K Brightness
R130 LTK 10
R131 82K 10 %
R132 3.3K 20
Reference: % 60lR Handset only.
® % 601C, 601W only.
% =% x O60IR only.
+ 601C, 601R, 601W Handsets.
+ + Steanes Tuner only.
# 601C, 601W Handsets.
CAPACITORS
Code Value in 3 =
No. mfd's - % Tol, DC WV
C1 .1 10 125
c2 27p 10 500
c3 4P .5p 500
CZ 10p 10 500
c5 100p 10 600
cé ol 10 125
c7 +0015 +50-20 500
c8 +0015 +50-20 500
c9 0015 +50-20 500
c10 100p 10 600
Cl1 +0015 +50-20 500
C12 +0015 +50-20 500
c13 120p 20 500
Cl4 +0015 +50-20 500
C15 +0015 +50-20 500
C16 » 0015 +50-20 500
C17 6.8p «5p 500
c18 6.8p . 500
C19 . 0018 10 400
C20 3.3p +25p 500
c21 39p 10 500
022 100p 10 500
023 0027 10 400
C24 «01 10 400
C25 15p 10 500
C26 e 10 400
c27 330p 10 500
C28 15p 10 500
C29 «0L 10 400
€30 «047 10 125
C31 4eTD 10 500
€32 80 +50-10 25
€33 2068 10 400
C34 ol 10 400
€35 + 0068 10 400
C36 » 0022 10 400
C37 « 0022 10 400
€39 .0033 10 400
C40 +01 10 400
C42 120p 20 600
C43 .01 10 400
C44 4aTp +5p 500
C45 22 10 125
C46 +00L 10 400
C47 47 10 125
C48 3p «25p 500
C49 047 10 125
€50 100 +50-10 200
C51 100 +50-10 200
G52 .0015 +50-20 500
C53 +0015 +50-20 500
C54 60+200 +50-10 300
C55 »0015 +50-20 500
€56 0015 +50-20 500
C57 220p 600
C58 +D015 10 400
€59 «01 10 400
C60 47 10 125
Cél +0022 10 400
c62 220p 5 620
C64 470p 10 600
cé5 6.4 +50-10 25
Cé6 +0L 10 125
c67 « 0047 10 400
c63 470p 10 600
c69 12p 10 500
c70 +0027 10 200
C71 022 10 4000
C72 .01 10 400
c73 68p 10 500
C74 .00L 10 400
C75 » 0047 10 400
c76 <047 20 1000
c77 +0L 10 400
Cc78 47 10 125
Cc79 12 10 400
c80 4Tp 10 5000
c80 68p (19" only) 10 5000
82 39p 10 500
c83 22 20 600
C84 47 10 125
c85 .0022 10 400
c86 .01 10 400
c87 25 +50-10 6.4
088 »00L 10 400
c89 + 0047 10 400
C90 +0015 +50-20 500
C91 ol 10 400
€92 470p 10 600
c93 560p 10 600



FLYBACK SUPPRESSION

The scanning beam is suppressed during
the vertical and horizontal flyback periods
by applying to picture tube grid, negative
pulses derived from the vertical output and
horizontal output transformers, via suitable
RC networks.

HORIZONTAL SCAN TIMEBASE

Horizontal sync. pulses in anti-phase
are derived from the synchronising phase
splitter V5T and applied to the discriminator
diodes D6. The reference waveform is ob-
tained by shaping the voltage waveform,
tapped from the horizontal output trans-
former with an RC network consisting of
R110, C59, C58 and R88. The reference is then
applied to junction of D6 selenium diodes.
Because of the slight asymmetry in the
reference waveform, the control voltage is
taken from the point somewhat displaced
from the centre of the D6 load, consisting
of R89 and R90.

The amplitude and sense of the control
voltage depend upon the relative phase of
sync. pulses and reference waveform. The
control voltage is filtered and applied to the
grid of V11T, which is a reactance valve.
This valve controls the free running fre-
quency of the horizontal oscillator V11P,
which is a sinewave oscillator, and the cen-
tre frequency is adjusted by varying the
core position of Li14.

When synchronising occurs, the discrim-
inator and reactance valve keep the oscilla-
tor at the correct frequency.

A suitable waveform developed in the
anode circuit of V11P is used to drive the
horizontal scan output stage VI12. This
stage employs T4, a high efficiency output
transformer with low-loss ferrite cores. Di-
rect current flows in opposite directions
through the two windings of T4 connected
by C76. The DC fluxes created by each wind-
ing cancel out, thus desaturating the core
and allowing a higher performance of the
smaller cross-section of core utilised.

A high pulse voltage which is present at
V12 anode during the flyback period is
stepped up by an auto winding on T4 and
is rectified by V14 to provide EHT for the
picture tube. V14 heater voltage is derived
from an additional winding on T4. The EHT
voltage is smoothed by the capacity between
internal and external coatings on the pic-
ture tube, the external coating being con-
nected to ground.

The efficiency diode V13 ‘“damps out”
shock oscillation in the horizontal scan out-
put transformer and the bias voltage devel-
oped is used as additional HT for the ver-
tical discharge valve V9T, the horizontal
scan output valve V12 and picture tube V15.

Width adjustment is achieved by varying
the point at which the tuning capacitor
C80 is tapped across the horizontal scan
transformer winding.

R108 is a fusible resistor, introduced to
protect the horizonal output stage if the
gspillator fails with a subsequent loss of
rive.

PROCEDURE FOR SETTING UP
HORIZONTAL OSCILLATOR

Equipment required: An Avometer or VITVM
with a DC voltage scale; pair of shorting
leads and plastic screw driver.

Procedure. 1. With receiver switched on and
allowed to warm up for at least 20 mins,
the Avometer positive terminal is connected
to cathode (pin 7 and 8) of the horizontal
oscillator and the negative terminal is re-
turned to ground. 0-25V DC range is most
suitable for this procedure.

2. The junction of R63 and R64 is shorted
to ground. The reference voltage is re-
moved by shorting the junction of R88, C58
and C59 to chassis.

3. The oscillator should now be free run-
ning and the core of Ll14 is adjusted until
frequency is correct and the picture is al-
most stable.

4. Removing either of the shorts described
under 2 should make very little difference
to the picture stability horizontally. An ith
turn of Ll14 should bring the oscillator back
to same frequency in either case.

5. Both shorts are now removed and the
picture should lock firmly with the cathode
voltage reading about 10.5V on the Avo-
meter.

To check the pull-in range, the core of
L14 is rotated clockwise until the picture
falls out of synchronism. This condition can
be accelerated by switching channels. The
core is then returned slowly until the pic-
ture locks in, The voltage reading is noted
(about 8V), ‘and pull-in frequency is esti-

mated by counting the number of frames
(3 or 4) visible on the screen just before
the lock-in occurs.

The core is then rotated anti-clockwise
and the procedure repeated. The voltage on
the cathode should be about 13V when the
lock-in occurs and the number of frames
should again be 3 or 4, constituting a fairly
symmetrical pull-in range of about 200 C/s
on either side of the correct setting of Lil4.

FOCUS

Electron beam focusing is achieved by
varying the voltage on pin 4 of the picture
tube. Adjustments are made by varying
the connection of the focusing lead to
either HT2 (pin 5, picture tube) boosted rail
voltage or the chassis. Connections can be
made at the picture tube base and are
optimised in the factory. Readjustments
may be needed when the tube is replaced.

Centering of the picture on the screen is
effected by means of two magnets M3 and
M4 which are rotatable about the neck of
the tube independently of each other, the
position of the picture depending upon the
combined magnetic fields of both magnets.

POWER SUPPLIES

Three mains voltage selection positions
are the feature of the primary winding. In
the secondary, the HT is obtained by means
of two silicon diode rectifiers, D4 and D5,
in a voltage doubler circuit and it is
smoothed by L11 and C54. The valve heaters
are in two sections with the valves in each

section connected in parallel. The active
and earthy lead of each heater chain are
twisted together with the earthy lead in
each section independently returned to the
transformer, so preventing any undesirable
hum currents flowing in the chassis.

Fuse F1 in the power input circuit pro-
tects the receiver in the event of overload.
F2 is fitted in the HT supply lead, F3, the
heater chain fuse, protects heater wiring in
event of short circuit in heater distribution.
If F3 becomes open circuit during normal
receiver operation, heaters may still operate
but an out of balance heater voltage will
occur between the two heater chains. ®

VARIATIONS OF CONTROL COMBINATIONS

CIRCUIT VOL. BRIGHTNESS TONE SL GONC .
SERIES MODEL R38 R106 R119 ON POT POTS
T21-1A 501P EBL110 EBL110 EBL110 R38,R106
T21-1B etc, 501P EBL119 EBL119 EBL119 R38,R106
T21-2B etc., 501F
0¥ /1) EBL120 EBLO45 EBL0B5 EBL120
T2-46 oto, 2%; EBL123 EBL12, EBL123 EBL123 R38,R119
T21-5C etc. 5014/1 EBLO75 EBLO45 EBLO75 EBLO75 R38,R119
T21-12C ete. 5014/2 EBL120 EBLO45 EBL0B5 EBL120
T21-4H ete, g%g EBL123 EBL124 EBL123 EBL123 R38,R119
T21-10G 601R EBL133 EBL134 EBL133 R38,R119
T21-14H ete, 601C R128 R129
EBL107) EBL144 )
T21-15H ete. 601G EBL141 EBL142 EBL141
T21-16H 601H EBL150 EBL151 EBL150
T21-197 601K EBL141 EBLL42 EB
T21-4H 6014 EBL167 EBL168 EBL167
T21-4K 611G EBL167 EBL168 EBL167
T21-20J etc. 601L EBL141 EBL142 EBL141
T21-20J ete. 601 EBL141 EBL142 EBL141
T21-20 etc. 601T EBL11 EBL142 EBL141
T21-36J ete. 6011 EBLI41 EBL142 EBL141
T21-36J etc. 601M EBL141 EBL142 EBL141
T21-36J etc. 60LT EBL141 EBL142 EBL141
T21-397 etc. 601q EBL11 EBL142 EBL141
T21-40K etc. 601W EBL158 EBL159
T21-42K etc. 601V (19")  EBL163 EBL163 EBL163 R38,R106
T21-43K etc. 5aLP EBL119 EBL119 EBL119 R38,R106
T21-45K etc, 6110 EBL167 EBL168 EBL167
T21-45K etc. 611D EBL167 EBL168 EBL167
T21-45K ete. 611F EBL167 EBL168 EBLL67
T21-45K ete. 611Q (25")  EBL167 EBL168 EBL167
T21-46K etc. 611R (25")  EBLL67 EBL168 EBL167
T21-48K ete, 611R (25")  EBL167 EBL168 EBL167
T21-49K etc. 611S (25")  EBL167 EBL168 EBL167
T21-52L 611X (25")  EBL163 EBL16/ EBL163
INDUCTANCES MISCELLANEOUS
CODE NO DESCRIPTION PART NO, CODE NO, DESCRIPTION PART NO.
Coil - Adjacent Sound Trap EAC308 s1 Switch-ganged to R38 EBL119
I2A&B Coil - IF Input EAC309 F1 Fuse - 1A EBQOL1
16 Choke - IF EAC212 F2 Fuse - 24 EBQOLO
L13A F3 Fuse - 34 SWG Tinned Copper Wire
B&C Coil - 1st IF EAC341 M Magnet - Horiz. Correction. ECG721
L,A&B Coil - 2nd IF EAC316 M2 Magnet - Horiz. Correction ECG721
L5A&B Coil - Video Detector EAC320 M3 Magnet - Shift ECG714
150 Coil - Ch. 9 EAC255 M, Magnet - Shift ECG714
L5D Choke - IF EAC212 M5 Magnet - Horizontal Lin. ECG721
7 Choke - IF EAC212 M6 Magnet - Horizontal Lin, ECG721
bud Coil - Sound Peaking EAC311
18 Coil - Sound Take Off EAC307
I9A&B Coil - Sound IF EAC374
110 Coil - Sound Quad. Osc. EAC313 NOTES.
m Choke - Smoothing EAC020
L2 Choke - Heater EAC314
3 Choke - Heater EAC314
L4 Coil - Horiz. Osc. EAC368
15 Control - Width EAC333
é Choke - IF EAF199
117A Coil = Sound Trap EAC306
7B Coil - Anode Series
118 A & B Coils - Horiz, Yoke EAF442
I19 A & B Coils - Vert. Yoke EAF442
120 Choke ~ Heater EAC314
21 Control - Horiz. Lin. EAF4T9
TRANSFORMERS
CODE NO. DESCRIPTION PART NO.
T1 Vertical Output EAB163
T2 Sound Output EAB164
T3 Mains EABL47
T4 Horizontal Output EAF300 or EAF311
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