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R103 Q 1 127:0 Bl
RI04 15k0 D1 126 112:0 Bl CIRCUIT DESCRIPTION
R105 6200  F6 L27 23-0 Bl Co-axial 750 input to single-valve T.R.F.
R106 100kQ D1 L28 1-25 B2 sound and vision amplifier (V1, EF80). Rejec-
R107 250Kk J6 129 2:0 (total) B2 tion of interfering images by L1, G1. Double
R108 3500 Bl L30 B2 triode valve (V2, ECC81) operates as frequency
R109 6002 Bl L31 100 (total) B2 changer, the oscillator being formed by section
R110 6002 Bl L32 B2 a whose output is combined in section b with
R1t1 200 Bi L33 — C4 the amplified signal from V1 to produce separate
R112 20Q Bl L34 — C4 sound and vision intermediate frequencies of
R113 4002 Al L35 — D4 19.5 Mc/s and 17.75 Mc/s (mean) respectively.
R114 0 A1 L36 D4 The vision LF. amplifier (V3-V5, EF80's) is
L37 oo F9 coupled via band-pass transformers to crystal
Colls| 1.38 2.5 E7 vision detector (MR1, Mullard 0A61). Sound
11 Ad 139 37-0 E8 rejection by L10, €17; L13, C19; and L14, C22.
L2 Ad = Adjacent sound channel rejection by L9, C14.
{:z %i ransformerst Positive-going picture signal is developed
Ih A4 a-bh 7B across load resistor R25 and directly coupled to
-ﬁ_]. Bi c-d  5.95 the control grid of  the video amplifying valve
e — . d-e 85 ) (Vv7, PL83). LF. filtering by €25, L2i, G26 and
i - B4 TL e 125 G L22. Metal rectifier MR2 (S.T.C., FS1187A) in
[Tﬁ B: f-g 15,000-0 V7 cathode circuit acts as a const'gnt voltage
L10 (‘34 h-j — device, holding the cathode voltage constant at
i c1 [a 3350 all frequenmes. It can be compared in opera
1112 EJH T ‘b 3350 % E6 tion to a 300 resistor decoupled by an infinitely
[’1‘! B3 le - large capacitor to prevent attenuation at low
111-4 (‘% T3 fa 1,150°0 frequency and low D.C. levels.
s o 3 b . }m Negative-going output from V7 is coupled via
ﬁlg o4 D.C. step-down network €28, R29, R31 and R32
117 o Miscellaneous + to_cathode of cathode ray tube.
Iis B ﬁ‘; MR1 0A6L D3 Negative-going output from V7 is also passed
l.1£§ .n; .r"[ FS11STA e via R30 and G29 to control grid of sync separator
> o 1313%,0 81187 e valve scction a of V8 (EGLS0).
B i 81, 82 - 5
1ol 10 F8 Thermistor (71 AL The output from V8a (part of V8, ECLB0) as

§Two 6k} resistors in parallel.

it appears across R36 is coupled via differentia
tor ©30, R37 and €31 to the flywheel synchroaiz-
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Underszde view of the I
chass:s ‘

\ulmgu for vw is derived
from -grid current flowing
through R50, R61, RS2 from
V12, and R51 Actq as line
hold control to adjust the
ulslclimtm frequency manu-
ally.

MODIFICATIONS

MR1 iz quoted as a Mul
lard 0A81, but it might
equally be a Brimar GD3
or a BT.-H. CG5G or
CG56M.  Prior to serial No.
1360, R62 was omitted, and
R63 was 3830(Q; subse-
quently the c'lthode cireuit
of V15 is as shown in our
diagram. This  prevents
sound on vision arising as
a result of detuning L11

with varying signal levels,

Brightness

Circuit description—continued

ing circuit of the line time-base, whose sawtooth
output is derived from a sinusoidal cathode-
coupled oscillator comprising V11, L26, L27 and
various eapacitances, including a reactance valve
(V10, EF80) which operates as a variable tuning
capacitor across L26. V11 is another EF80.

The sine  wave umput at V11 anode s
** chopped ” or “ sliced” by the components in
its anode circuit, so that a square-wave signal
is applied to the control grid of the line output
valve (Y12, PL81), wh sawtooth output is
developed in the anode circuit and coupled via
an auto-transformer T1 to the parallel-connected
line deflector coils L29, L30.

The principle of fly-wheel synchronizing is to
control the Imqnum\ of the time-base oscillator
by some device that will not respond to sudden
changes in the signal, which might include inter-
terence pulses, but will respond slowly only to
regular features such as syne pulses, increasing
the frequency or reducing it to keep the repeti-
tion frequency in step with that of the syne
pulses.

This function is performed by a discriminator
circuit, whose output is applied to the control
erid of the reactance valve V10. A change of
¥10 bias changes the capacitative effect on the
grid winding L26 of V11 and thus determines
the frequency of oscillation.

The discriminator hias is derived (rom the
voltage-drops along resistors R38, R39, which
form the loads of the two diodes V9a, Vob
(EB91) and are added together algebraically
that is to say, plus and minns sums cancel out.
As the two diodes are connected in opposition,
therefore, if they both produce the same output
voltage thn. resuitant voltage across them will be
Z€ero.

_nore

nf or mati on r enenber

The diode cathodes are fed with a sinusoidal
waveform from the oscillator via coupling wind
ing L25, whose ends are in opposite phase. Thus
cach diode will conduet on alternate half-cycles,
when its cathode is negative, and the net out
put across R38 and R39 in scries is zero.

Syne pulses are fed in via 631 and €32 to the
centre of L25 and the anodes of the diodes. If
neither diode is condueting when the syne
pulse arri cqual eurrent  Hows hecause it
drives both l.l‘|l\)li(~ equally negative, and this
is the condition for synchronization, when oscil
tator and syne pulses are in phase. The A.C. input
to hoth diodes should be zero at the moment
when the syne pulse arrives

It one of the diodes is conducting when the
syne pulse arrives, that is to say its eathode is

“ut some point on the negative half-eyele, the

pulse will increase the potential to some extent.
This will upset the balance hetween the two,
because when the other diode conducts on its
next half-cycle, the amplitude will be normal,
and unaffected by the syne pulse.

A smaller voltage will be developed on the
load resistor of one diode than on the other
when this happens, and a difference voltage
will appear across G34. This is appllml to V10
control grid, changing the reactance of the valve
and altering the oscillator frequency in such a
direetion as to correct the diserepancy.

This action will continue until zero A.C. volt-
age at L25 coincides with the syne pulses. The
combined effect of €33, €34 and R41 pro
duces a time-constant which has an effect like
inertia and prevents the control voltage from
changing suddenly, so that irregular impulses,
sueh as interference pulses, cannot affect the
oscillator frequency, which goes on Hy-wheel
fashion undisturbed by them. The mean bias

wr left,
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Prior to serial No. 1200 the
suppressor grid of V11 was
connected to chassis, and
C49 was not fitted.

R104 was not fitted in
carly versions, but it may
he 27 k( in others, Where
it is fitted it is usually
short-eircuited, but  the
short-circuit should be eut
open it the picture is
cramped at the top. In
areas of severe interfer-
ence, greater limiting effect
may be obtained from Véa
if its anode is transferred
limiter to the junction of €25 and
L21: ie., directly across
C"zx the detector output, but

some  LF. harmonic beat
patterns  might become.
visible on the sereen, par
ticularly in the Wenvoe
area,

The addition of €49 and
V11 suppressor change was
made to avoid an etfect on
the raster which somewhat
resembles the Barkhausen
effect  when the set s
operated in an area of very
low signal strength, where
the contrast control has to
be turned {fo maximum.
The makers describe the
fault as giving a * ven-
eered”’  appearance to a
strip of the pieture about
lin wide. Where this is ex-
perienced under thesge con-
ditions in an early receiver,
€49 should be added,

GENERAL NOTES

Fly-wheel Sync Phasing.—Although this cireuit
is  self-correcting, it is |mpu1tant that it is
properly adjusted before the signal is applied.
The adjustments are the cores of L25 and L26,

To adjust these, first short-circuit R37 to sup-
press the syne mput and adjust R61 (line hold)
to mid-position. Thén while receiving a picture,
adjust L26 until the picture is properly resolved,
as though it were synchronized, In this condi-
tion, a very small movement either way will
move the puturv over the raster area to the
right or left, and it should be centred.

Remove short-circuit, restoring syne, when pic
ture should lock, but it may be dl-ipl.nenl right
This indicates that, although the sync
pulse repetition and oseillator frequencies are
(&0} they are not in phase. Care must be
exercised that an off-centre raster is not confus-
ing the centering of the pu.Lurc'wthm the raster.
Then adjust L26 to centre the picture so that its
sides are at equal distances from the edges of
the raster, which can be seen if the brightness
control is tm‘ned up.

Mains Voltage Adjustment.—This is a simple
matter of turning a 3-position disc until the
appropriate voltage range iz uppermost, and is
the same for A.C. or D.C. mains. On low-voltage
D.C. mains, however, of 200V or less, a 2.5 A
fuse should be fitted in the right-hand fuse-
holder (viewed from rear) to short-circuit the
rectifying valves V21, V22, Atsthe same time,
the 1.5 A fuse normally used for A.C. mains in
the left-hand holder should be replaced with a
2.5 A fuse. Two fuses of each rating are sup-
plied with each receiver. Such receivers should
hle connected to the mains by a non-reversible
plug.

CO. uk
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ASSOCIATED MODELS

This Service Sheet was prepared from a sanple
WIT receiver, a fable model with an MW36-24
14in diagonal C.R. tube. The 990T iz a console
model with doors, and it employs an MW4l-1
16in circular metal tube. As this has no external
coating, like the glass tube, a 0.0005 «F reservoir
capacitor, rated at 15 kV, is fitted. This receiver
has an 8in speaker, and contrast, line and frame
hold controls are at the frout of the cabinet.

The 993T is another console. Tt has no door:
and the tube is the same as in the 991T. Con
trols and speaker as in 990T. The 995T is a 17in
table model using an MW43-64 diagonal pentode
C.R. tube, with the middle anode (anode 2) con-
nected externally to cathode. With the tube
a slightly weaker focus magnet is fitted. In
some 995T models the tube might be an Emitron
17ASP4 tetrode tube, which has the same base
connections as the MW36-24.

VALVE ANALYSIS

Valve voltages and currents given in the tahle
below are those derived from the manufacturers’
information and are the average of reading:
taken on a number of receivers which were
operated from 208V A.C., the voltage adjust
ment being set to the 200-210 V tapping. The
contrast and sensitivity controls were turned to
maximum and the remaining controls set for
normal operation, but there was no signal input.

Voltages were measured on a 1,000 ohms-per-
volt meter, except where otherwise indicated,
and chassis was the negative connection in every
case. Total H.T. current was 250 mA. When
operating the receiver from 200V A.C. mains.
on the 200-210V tapping, the E.H.T. voltage
Talls to 13.4 kV, H.T. voltage (V20a screcn grid)
to 187V and H.T. current to 237 mA,

Anode Screen (Cath,

Valve == ——
1 V mA V| mA L%
V1 EFso 2:3 J-gﬁ
) 1 w (1 — —
V2 ECC81 b 100 R ;
Vi EF80 2-3 2-3
V4 EF80 2-3 2-3
'V6  EF80 2-4 2-2
V6 EB9S1 | — — —_—
V7 PL83 i120 13 2-0 30
lxy a | i o f z —
V8 ECLS80 b 25 025 _= -
Vo EB91 — | — — -
V10 EFs0 175  9- 2-2§ =
V1l EF80 126 | 2 45 -
V12 PL&1 * 900 | 30 —
VI3 EY51 o — =] = 14-0kV!
V14 PYS1 194 900 | — H00-0%
V15 EFs80 185 | 84 (171 2-3 35
V16 EBFs0 188 | 44 | 71 16 18
r1m 5 a 187 140 173 25 68
V17 ECL80 43, 50 [0 | — — | g8
; SO a 187 (140 173 25 [}
V18 ECL80 3, 50 |05 | — 6-8
, a0 a 185 185 1 | 380
V19 ECL80 4y, “s55 | o7y — R ety
90 T a 180 | 95 194 20 | 105
V20 BCLso {8 Cen | in | 220 0
V21 PY82 208+ I — — [208-0
1208-0

V22 PY&2 2081 | = =

CRT MW41-11+ anode 140KV,

CRT MWi36-24%% \} 1st anode 340 V; 2nd
CRT MW 436411

* No reading taken. + A.C, reading. 1} Very
low. § Subject to large variations with setting
of line hold control < Measured at junction of
(46, RH6. || Measured with electrostatic meter
** Models 991T and 993T 11 Model 990T.
11 Model 9957T.

CHANNEL CHANGING

Provided that the receiver is correctly aligned,
this is accomplished by first adjusting the
tuning control so that the appropriate channel
number on the metal cursor coincides with the
edge of the mounting bracket, and then adjust-
ing the control carefully for maximum sound
output while receiving the required transmission.

CIRCUIT ALIGNMENT

Equipment Required.—An accurahj]y calibrated
signal generator with»an output impedance of
7505 a 100 V D.C. meter for use as vision output
meter (the manufacturers use the 100V range

Supplement  ro  Wireless &
Electricals Tradersugtite 6, 1953
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of a Model 7 Avometer); a sound ouput meter,
and a 1 kO damping resistor.

Connect the vision output meter across R28,
and the sound output meter across T2 secondary
winding, Turn contrast, sensitivity and volume
controls to maximum, and adjust the remain-
ing controls for normal operation. Feed in an
unmodulated signal for vision alignment and a
30Y, modulated signal for sound alignment.

Make the adjustments in the order shown in
the alignment tables. V' under ** Meter de-
flection” means vision and 3" means sound.
“ Max. V' means maximum inerease in the
vision output meter reading.

I.F. Stages.—The 1k( damping resistor should
be connected across the coil indicated under
*Shunt’ in the following table. Disconnect
R7 from the anode pin of the oscillator, taking
care not to disturb 65, Connect output of signal
generator, via an 0.1 uF capacitor in each lead,
to anode (pin 7) of V1 and chass If two

aks are found for any of the following adjust-
snts, the ome mnearer to the adjusting end
should be chosen,  Carry out the alignment
detailed in the following table.

I.LF. Table

sig. Gen. ! Loca- Meter

Output Shunt  Adjust  tion  deflection
(Me/s)

L9 HY Min, V

8- L14 | G8 | Min. V

9- L13 H& Min. V

1 L10 G9_ Min. V

1 L33 9 Max. S

19 L35 F'9 Max. S

1 L19 N3 Max. V

1 L18 Fg Max. V

1 L6 4 Max. V

1 L15 G8 Max. V

1 L12 B3 . V

1 L7 B4 <. V

1 L6 H9 .V

Printed i England by Comwﬁil Press Litd., Paris Garden, I;;udwz, VS.E,I.

R.F. and Oscillator Stages.—Transfer signal
generator leads to aerial sockets, removing
0.1 «F isolating capacitors. 1t should be moted
that the resonance curve of L§ i3 extremely
sharp, and in the table below, it is adjusted in
two steps, the first being fo find the approxi-
mate setting, and the second to reset the core
accurately. It is advisable to check the accuracy

of the signal generator for this adjustment by °

beating it against the transmitted sound signal.

Reconnect R7 to the oscillator anode and set
the tuning control (location reference A4) so
that the appropriate channel number on the
metal cursor coincides with the edge of the
mounting bracket.

C1, L1 form an image-frequency rejector circuit
and the core of L1 is adjusted in the table to
minimize any interfering signal which falls
within the range 70-100 Mc/s. The rejector is

aligned at 95 Mec/s at the factory. Make the
adjustments in the following table.
R.F. & Oscillator Table
Sig Gen, | Adjust Location Meter
Output, | deflection
B Max. S
Min. V
| Min. V.
| Max. V
| Max, V !

* Sound carrier frequency. + Vision carrier
frequency less 1-6 Me/s. 1 Adjust for minimum
interference pattern on screen when receiving
transmission.

Sound Rejection.—Connect signal generator to
aerial sockets, feed in a signal at vision carrier
frequency and note the reading on the vision
output meter for a given input. Feed in a signal
at the sound channel frequency and check that
to maintain the same reading on the vision out-
put meter, the output of the signal generator

has to be increased at least 180 times (45 db) .

that required at the vision channel frequency,
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