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MODEL 1210 AND I210A

The compiling of service hints for a Television Receiver must neces-
sarily take a somewhat different form from that adopted in our Radio
service manuals, since it is thought that some difficulty may well
arise in interpreting the function of a particular part of a Television
circuit owing to the apparent complexity of certain sections when
viewed from radio standards. The following brief description of
the circuit is therefore included and may be regarded as an essential
part of the service data.

THE THREE DECKS

The receiver is divided into three separate decks, one forming a
pure radio receiver covering three wavebands and television sound,
the vision deck which includes the vision frequency amplifier, the
line and frame time bases and the cathode ray tube, and lastly the
power pack, which supplies high and low tension current for both
decks and incorporates the output stage. It is convenient to deal
with each separately, commencing with the power pack. Model
L210A differs from 1210 inasmuch as it has an amplifier fitted in the
lower compartment, and it is therefore convenient to deal with model
1210 as a single entity and describe the amplifier separately.

1210 POWER PACK

The circuit diagram of the power pack is shown on page 17, from
which it may be seen that it includes three rectifier valves and the
sound output valve, the Cossor 2 X.P. The 43 I.U. supplies the
high tension for the sound chassis and utilises a perfectly normal
circuit.  The other section of the power pack uses a new type of
Cossor indirectly heated rectifier valve, the 45 1.U., which supplies
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the vision deck with the exception of the actual high voltage supply
to the gun of the cathode ray tube which is fed by the high voltage
rectifier S.U. 2150.

THE CIRCUIT

The circuit of the 45 IU. is perfectly conventional, while the
circuit of the S.U. 2150 is conventional as an E.H.T. power
pack and owing to the very small current drawn, smoothing is
accomplished by a resistance, a permanent load being placed across
the cathode/anode circuit of the valve consisting of three & megohm
resistances in series. Should replacement become necessary at any
time, care should be taken to replace with three resistances of the
appropriate value, as an incorrect distribution of potential is likely
to result in a form of arc taking place. Particular attention is drawn
to the resistance R6, which is shunted by the variable resistance
R10, which forms the focus control situated in the front of the
receiver, the manipulation of which will result in a small change in
the applied gun voltage. It may be noted that a complete open
circuit in the focus control will not interrupt the picture, but will
merely render the control inoperative.

SOUND DECK

Model 1210 is intended for operation on 50 cycle A.C. Mains only,
but nevertheless the sound deck uses valves of a type normally
associated with universal working. This arrangement is adopted in
order to reduce the current drawn from the heaters in order to restrict '
the field of the somewhat lengthy heater leads which come up from
the power pack. The first two stages of the deck are otherwise
conventional with the exception of the additional waveband for
vision sound. It should be noted that this waveband does nor
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incorporate compensation for tracking error, and consequently it is
only operative on the television sound frequency and “ dead ” for the
remaining portion of the scale.

VARIABLE BAND WIDTH

Reference to the circuit diagram page 5 will show that the secondary
of the first intermediate frequency transformer is tapped into the
centre of a coil an equal distance between two leads which are led
to a two-position switch which is ganged to the tone control. This
arrangement provides a choice of two band widths on short, medium
and long waves, the two-position switch reversing the sense of the
coupling and either increasing or decreasing the coupling between
the main and primary and secondary coils.

TELEVISION SOUND

When in the Television position, switch S+ brings the additional
section of the coupling coil into circuit and still further widens the
band width, a similar arrangement being adopted for the second
intermediate frequency transformer. By this means the band width
is relatively wide when the deck is switched for vision sound, giving
not only the wide response necessary to take advantage of the high
quality transmission but allowing a margin to permit a reasonable
amount of the frequency drift which cccurs at such high frequencies.

VISION DECK
The first stage in the vision deck takes the form of a radio frequency

amplifier, which is coupled by means of the tuned grid method to’

the frequency changer, Cossor + T.H.A. It should be noted that
this coil, in common with the others similarly shown transfixed by
an arrow, are pre-tuned by adjustment to inductance, the actual
capacity of the circuit taking the form of strays and the inter-electrode
capacity of the valve. The frequency changer is a triode hexode,
the oscillator working on a frequency of. 39 megacycles. The inter-
mediate frequency coupling takes the form of a tuned anode which
once again is pre-tuned by variation of inductance.

THE LF. AMPLIFIER

Two stages of intermediate frequency amplification are used, employ-
ing respectively the 4 T.S.P. and 4 T.P.B., which are similar valves
excepting that in the former case the anode is connected to the top cap
and the latter has the grid connected to the top cap. Reference to the
valve sequence will show that the first four valves are alternatively top
anode connection and top grid connection, making possible coupling
without long leads. The D.D.L.+ functions as a full wave detector,
and is provided with a relatively low load R.35, which is necessary to
avoid undue cutting of the higher frequencies brought about by the
shunt grid cathode capacity of the next valve.

THE VISION OUTPUT STAGE

The +1 M.P.T. acts as a vision output stage, Or as it is now sometimes
called, the video stage. The anode load comprises resistances R.30
and R.37 and a small top lift choke, the latter being included to
accentuate the higher frequencies. It will be noted that only part
of the anode load, i.e. R.37 and the choke, is used to modulate the
cathode ray tube resistance R.36 being included to make possible
the use of a diode to reduce certain types of interference.
spotter (sometimes called the inverter) consists of the D.D.L.+ with
anodes strapped together, forming a single diode in conjunction
with a circuit that has the effect of reducing the fun current in the
cathode ray tube when the input exceeds the value appropriate for
maximum white, thus an interference impulse that is several times
the amplitude of the normal signal will modulate the sport in the dir-
ection of black instead of permitting it to de-focus and cause a large
white spot which would otherwise occur.

THE BRIGHTNESS CONTROL

It will be noted that from a D.C. point of view the grid of the cathode
ray tube is held at substantially anode potential, bias being effected by
varying the potential on the cathode by manipulation of the variable
resistance R.31, which is fitted on the front of the receiver and
referred to as the brightness control. The rest of the valves may be
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regarded as the scanning equipment and comprise two valves in the
frame time base and two valves in the line time base and the 4 T.S.A.,
a double anode pentode as synch separator. ‘The action of the two
time bases is somewhat different and must therefore be dealt with
separately.

THE FRAME TIME BASE
V.9 is the frame discharge valve and V.10 the frame amplifier valve.
R.6 and R.32 together form the charging resistance, the former
being variable and placed at the back of the chassis and labelled
“ Frame Amplitude.” C.2 is the charging condenser. The
discharge valve is biased by virtue of the charge held in C.44 set up
by the potential drop across R.3 and R.53 due to grid current.
Under normal conditions the grid potential is such that anode
current cannot flow but the charge in C.44 leaks away through
R.3 and R.53 until such time that the valve will pass current. In
practice R.53, which is situated at the back of the chassis and labelled
“ Frame Synchronism,” is adjusted so that the valve would start
to pass current after a slightly longer interval than the time taken
by one frame of a Television picture.

THE SYNC SEPARATOR

As will be seen later, the actual moment when the discharge valve
commences to pass current is determined by the received signal.
Reference to the diagram will show that as the charging condenser
C.2 charges up through the charging resistances it will drive the
grid of the frame amplifier in a positive direction and increase t'ie
anode current of the valve and consequently increase the current in
the high impedance frame coils, which achieves the purpose of
deflecting the spot from the top to the bottom of thg picture.

The synch separator valve 4 T.S.A. is biased to approximately cut-
off and will not therefore pass any appreciable current unless its
grid is driven in the positive direction, which occurs on the action
of both line and frame impulse transmitted by Alexandra Palace.
One anode of this valve (the right-hand in the diagram) is connected
to the primary of a three winding transformer. The primary current
winding is shunted by a condenser C.43 so that the change is
inappreciable on the short synchronising impulse, but considerable
on the relatively long frame impulse.

Providing that R.53, the frame synchronism control, is correctly set,
the frame impulse transmitted by Alexandra Palace will occur when
the frame discharge valve is nearly ready to pass current. As may
be seen from the diagram, the primary of the transformer is coupled
to the secondary which is connected between the grid and the cathode
of the discharge valve, and the transformer is so connected that an
increase of anode current in the 4.T.S.A. will drive the grid of the
discharge valve in the positive direction and the valve will commence
to discharge the condenser C.2. The anode current must neces-
sarily pass through the tertiary winding of the transformer, which is
so connected that it induces a voltage across the secondary and drives
the grid of the discharge valve in the positive direction, which in-
creases the anode current, which turn still further drives the grid
in a positive direction with the result that the discharging of C.2
is speeded up so that discharge is accomplished well within the time
allowed for fly back.

THE LINE TIME BASE

The triode V.11 is the discharge valve, while R.54 and R.12 form
a charging resistance and C.7 is the charging condénser. As C.7
charges the grid of the line amplifier, V.12 is driven in the positive
direction and the anode current increases. An Output Transformer
is used in the anode circuit to feed the low impedance line deflector
coil. This is shunted by the resistance of R.46 in all models, but in
certain models there is a condenser C.47 in series with the resistance.
When discharge commences, the anode of V.12 is driven in the
positive direction and a positive voltage is fed back to the grid of the
discharge valve which will speed up discharge. The actual moment
of discharge is determined by a change in current of the anode
circuit of V.8, The line sync transformer is so connected that the
grid of V.11 is driven in the positive driection.



GENERAL NOTES—INSTALLATION &

SWITCHING ON AND OFF
[t is intended that the receiver should be switched on and off by
means of the brightness control and the volume control. The prac-
tice of switching both chassis off and on by means of a wall switch
should zoz be indulged in, as the combined surge current of the two
chassis will often blow the fuse.

FUSE

Should the entire receiver, i.e. sound chassis and vision chassis be
inoperative, examine the fuse to see whether it has blown. This fuse
is situated on the power chassis. Should replacement be necessary
use a 2 amp. cartridge type fuse of similar dimensions.

CORRECT FEEDER (Very Important) -
[t is absolutely essential that Cossor 30 ohm twin downlead* be used
with this receiver and also with other Cossor models ; the use of any
concentric downlead, or twin wire having an impedance different
irom 80 ohms, will result in very serious loss of efficiency. Use of
incorrect feed may result in any or all of the following troubles :—
Weak sound.
(2) Failure to hold picture synch.
Difficulty in avoiding “ fly back »* lines.
Abnormal ““ motor car” interference.

* Previously referred to as 75
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WARNING

Additional care should be taken to avoid the possibility of electric
shock. On any television receiver there are points that are several
thousand volts above earth. In addition to the more obvious points
in Model 1210 it should be noted that the top terminal of the +2 M.P.T.
line amplifying valve) is some 2,500 volts (A.C.) above earth.

When handling the C.R.O. tube it should be remembered that the
bulb is subjected to considerable air pressure and that the neck can
casily be snapped off if knocked.

INSTALLATION

When delivered, the neck of the cathode ray tube is supported by a
rubber strip fixed by thumb-screws to the tube support. Remove

the band and screws, care being taken that the tube does not drop down
and hit the support. Place the split rubber ring on the neck of the
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HEATER"

THIS DISTANCE
SHOULD BE NOT
LESS THAN ONE INCH

INITIAL ADJUSTMENT

tube with the thick end towards the front of the set. Next, push the
magnet assembly (which is packed separately) on to the neck of the
tube, with the large end plate foremost. The magnet assembly is
fixed to the tube support by the thumb-screws previously removed.
Note that the earthing wire from the deflector coils must be clamped
immediately under the %ead of the left hand thumb-screw as viewed

"from the back of the set.

THE FOCUSSING SLEEVE
Next slide on the focussing sleeve (which is the iron tube with velvet
lining), and finally push on the base contacts. .

CONNECTIONS

Check that the high-voltage connector is securely pushed on the
terminal on the bulb of the cathode ray tube, and that the deflector
coil plug is pushed home into its socket on the chassis beaneath ; set
the mains voltage correctly on the power unit, as shown on page 4.

FOCUS ADJUSTMENT (Read Carefully)

Plug into the mains, turn the focussing control on the front of the set
to the middle of its range, and switch on. Allow about a quarter of
a minute to elapse and then turn up the brightness. A scanning
pattern will be seen on the screen, probably out of focus. At this
juncture, a mirror set up in front of the set will be helpful in order to
be able to sec the screen while working at the back of the set. Slide
the focussing sleeve along the neck of the tube until the picture is in
focus. There should be about 1” of glass showing between the
focussing sleeve and the magnet. This will normally be all the focus-
sing adjustment required, since the receiver has previously been
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FOCUSSING MAGNET

CENTRALISING PLATE
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Side view of the cathode ray tube
assembly ; this illustration shows the
low capacity base which now replace
the 7-pin type shown elsewhere in
this manual. The 7-pin base may
be seen on page 15. Connections are -
on pages 10 and 11.
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correctly set up in the factory, but in the event of not being able to
obtain satisfactory focus, the procedure is as follows :—

It will be noticed that the support for the cathode ray tube, which
also carries the magnet, is capable of adjustment backwards and
forwards by slacking the screws which hold it down to the chassis.
The best focus is now obtained by thus moving the focussing magnet,
and also sliding the focussing sleeve, aiming to keep the distance
between the two somewhere between 1” and 13”. Having done this,
clamp down the tube support to the chassis. It is smportant that this
support should be square with the back edge of the chassis. Push the
split rubber ring well into the front magnet plate in order to grip and
centralize the cathode ray tube.

As a general rule if focus improves by sliding the sleeve nearer: the
magnct and outside of the tolerance previously laid down, it may be
assumed that the magnet is too near the deflector coils and should be
re-set on the vision deck adjustment. Conversely, if the sleeve has
to be nearer the end of the Tube before the focal pointis reached
then the magnet is too far from the deflector coils.






