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. INTROTUCTION

The TeleVet is an extremely versatiles instrument, which, despite its

small size, enables a wide range of tests to be carried cut on television

- sets, and provides facilities to the service engineer previcusly available
only in laboratories. or very well equipped service workshops. It is
indispensable for the relatively inexperienced service-man, enabling
faultes to be tracked down logically, and provides sn extremely useful
tool for the highly experienced service engineer Lo whom the Llimitations
of the normally available test geer are well-known. This handbock is
intended to be of maximum assistance to all potential users.

A brief stmmary of the facilities of the TeleVet is given in Section
2, from which the experienced service englneer will be able to work out
his own methods of employing the instrument. In order to assist him,
however, in obtaining the fullest possible benefit from the TeleVet =z
complete programme for logically tracing faults is given in Section 4.

A detailed technical descriptibn of the circuit appears in Section 5,
the elsctrical specification in Section 6, and maintenance instructions
in Section 7.

Full instructions for operating the TeleVet to cbtain each of the
facilities provided are given in Section 3. Creat care has been baken
to make these instructions as simple snd straightforward as possible,
and it is absolubely essential for successful operation that they 'should
be followed exactly as given. The user is recommended to work completely
through Section 3 on a television set in arder to fewiliarize bhimself
thoroughly with the operation of the instrument before using it for
servicing purposes.

TMPORTANT

TPRORE A MUST BE REMOVED FROM RIGHT HAND RECESS BEFORE
CONNECTING THSTRUMENT TC THE MATHS SUPPLY.
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2, SUMMARY OF FACILITIES -

The facilities provided by the TelseVet are ligted below, and further
information on voltage ranges, sccuracy, ete. is given in Section 6,

Signal Generator

The signal generator covers the frequency banc"iu of 8 to 70
Me/s and 168 to 230 Mc/s, that is, the I.F, band, and bands 1 and 3.
The output is obtained.by mixing the outputs of 'two oscillators, so
that signals in each range are present simulteneously, and no wave-
change switch is required. The signal generator output is fed out
through a coaxial cable to a probe unit, which slso contains an
attenuator. This signal generator cen be frequency and amplitude
modulated to provide the variocus required signal conditions.

Wobbulator:

The signeal generator may be frequency modulated with a
frequency sweep of up to at least 12 iic/s, at a modulating frequency
of 50 ¢/s. If this signal is applied to the R.F. or vision I.F.
sections of the television set, a rectified and amplifisd signal
can be obtained from the modulating electrode of the C.R. tube,
vhich represents the response of the tuned circuits. When using
the wobbulator, the rectified signal is applied to the Y plates
of the small C.R. tube in the TeleVet, and a 50 ¢/s signal is
applied to the X plates. A complete response curve of the tuned
R.I, and I.F, amplifiers is therefore displayed, enabling the effects
of sny adjustments to be observed at once.

Amplitude Modulated Signal

The signal generator may be amplitude modulated in order to
test the sound chamnel of the television set. The signal may be
injected into the R.F, or sound I.F¥. sections of the set, and
should result in an audible note in the loudspeaker.

Aadio 3ignal

An audlo signal of varisble level is availsble for testing the
audic amplifier only This may be fed in at the audioc volume control,
and should result in an audible note in the loudupeaker

Pattern Generator

The signal generator maey be amplitudes modulated by a waveform
which closely resenbles the synchronising waveform used by the
B.B.C. This modulated signal locks the raster, and also produces =
one horizontal and two vertical black linss, the pattern thus produced
enabling the operation of the synchronising circuits and the linearity
control adjusiments of the telewision set to be checked.
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Oscilloscope

The C.R. tube has an asscciabed ¥ anplifier -and afbemuator,
and a sawtooth time-~base generator for the Y plates. It may
therefore be used to examine the waveforms associated with the line
and frame. time-bases of the televizion set. Two ranges are
provided on the sawtooth generator, one suitable for cbserving the
frame, and the other the line time-base waveforms. A small range
of veloelty adjustment and internal synchronisation, are provided.
The ¥ attermabor is calibrated, and in conjunction with a
'calibrated shift' control, ensbles the amplitude of any cbserved
waveform to be measured,

D.C. Valve Voltmeter

The C.R. tube, calibrated 'Y' attenuator and calibrated
¥t shift contrel form a D.C. valve volimeber which enables voltages
to be measured without placing en appreciable load on the civcuit.
This ds particularly usefd when measuring the potentials of valve
electrodes, where an appreciable current drawn by the measuring
instrument can completely change the voltage and provide very
misleading results, Purthermore, as g special probe is provided
which extends the maximum voltage which can be measured up to
20 ¥V, the D.C. valve voltmeter may be used to measure E.H.7.
voltage.

A Cy Valve Voltmeter

As mentioned in the paragraph dealing with the oscilloscope
facllity above, the amplitude of a waveform displayed on the C.R.
tube may be measured by means of the "Y' attemator and calibrated
T shift control., The input impedance is high, as in the case of
the D.C. measurements, and the instrument therefore operatss &s an -
A, C. valve-voltmeter at 50 ¢/s and audio frequencies,

Frequency Calibrator

The inastrument contains a 5 Mc/s crystal oscillator which may
be used to calibrate the cutput frequency to a very high degree of
accuracy. This high setting accuracy is esscential if television

~sets are to be adjusted when no B,B,C., transmission 1z teking place.

Sultability for A.C./D.C, Television Sets

The chassis and Tearth linsg! of the TeleVet are isolated from
earth and from the casze, and the instrument may therefare safely be
used with 4.C./D.0. television sets where the chassis may be 'live!
relative %o earth.
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Unpodulated Oscillator and Qutrut Meter

The servicing instructions for some television sets zpecify an
alignment procedure which requires & CW oscillator and output meter,
The instructions specify the frequency at which easch trimmer chould
be adjusted for maximum reading on the ocutput meter. Facilities
for obtaining an unmodnlated R.P. output of variable frequency are
provided on the TeleVet, This together with the D.C. wvalve volimeter
facility described above enables alignment to be carried out in
this manner.

All of the gbove facllitieg may be oblained by operation of switches
on the TeleVel. The connections to the maing and to the television set
are all made by leads and probes which are supplied permanently connected
to the TeleVet, and stored during transit in recesses in the side of the
cage. The procedure required to cobtain these facilities is given in
Section 3. "
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3. OPERATION
TMPORTANT

For successful operation the ingtructions given in this Section
MUST be strictly adhered to.

3.1 Initial Adjustment

The TeleVet is supplied complete and ready for use. All
probes are permanently comnected, and a mains lead is provided.
4 plug should be comnected to the mains lsad, the red, black,
and green leads are line, neutral, and earth respectively.

It 'is important that the earth lead should be connected to
ensure correct screening.

The TeleVet is despatched with the mains tapping panel
set for operation on 230 volt supplies. If operaticn on
supplies of different voltage is required the fused plug on
the tapping penel, which is accessible inside the right-hand
probe storage hole should be moved to the required tap.

3.2 Frequency Calibration

Calibration againsgt the internal crystal must be carried
out whenever a high degree of frequency eccuracy is required.
The R.¥. cutput signal of the TeleVet is obtained by beating
the signals from two oscillators, one operating &t 80 MNc/s
and the other being varieble from 88 to 150 Mc/s.

Calibration entails checking each cscillator in turn as
folliows:~

%.2.1 Check 80 Meo/s Oscillator

(2) Set CHECK switch at SWEEP 0SC.
(b) Set SELECT switch at SOUND

{c} Comnect lead A.C X! of Prcobe C to live gide
of volume control on Televisicn Set, and braided.
lead of Probe C to earth side of volume control.

(d) switch on Television Set and turn volume control .
to maximuim,

(e) Adjust preset CALIBRATE contrcl carefully until
audible beat note is heard in loudspeaker., The
Oscillator is now adjusted exactly to 80 Mc/s.

NOTE The TeleVet must not be vibrated during the sbove
procedure as movement of the frequency modulator reed will
render the adjustment impossible,
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3.2,2 Check Varisble Oscillator

(a)

(b)

(¢)

33 VWobbulator

With Connections as given in Section %.2.1 above
alter CHECK SWITCH to VAR.OSC. snd SELECT SWITCH
to VISION.

If the required frequency 1s an exact maltiple of

5 Mc/s rock the CENTRE FREQUENCY control slowly
about thig point on the disl until a beat nots

is heard in the loudspeaker. The variable oscilliator
is now adjusted to glve the preclse cutput frequency
required.

If the required freguency is not an exact muitiple
of 5 Mc/s locate the two multiples of 5 iic/s on
slther zside of the required frequerncy by obtalning
beat notes as in (b) above. Note the readings on
the subsidlary tuning disl at these two check
points, and by subtraction cbbtain the nunmber of
divisions between them. Divide this number by

50 to obtain the rmumber of divisions represemnting
100 ke/s, and miltiply the result by the mumber of
100 ke/s by which the required frequency differs
from the nearest check point. ghift the dial from
the nearest check point by this amount. The varigble
oscillator is then sdjusted to give the exact
frequency required,

RYXAVPLE: Required freguency 41.5 Y¥o/s

Reading of dial at 40 Mo/s = 51

Reading of dial at 45 Me/s = 82.5
Number of divisions representing 5 Mc/s = 31.5
Mumber of divisions representing 100 ko/s = -3;a

therefore Setting of dial for 41.5 Me/s
= 51+ (E’Ji x 15)

51 + 9.45
60 45

1

li

The wobbulator is uséd to align the I.F., vision and R.F.
tuned ecircuits by working on each stage in turn from the detector
back towards the aerial dnput,

Wherever possible the set should be aligned to provide the
response curve specified in the mamufacturers service sheet,
This informetion is essential for older types of straight set
which may have double sideband. or upper sideband response, but
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Figure 1 gives the required vestigial sideband responses used
by most modern super-hetercdyne receivers,

The following points should be noted regarding vestigial
sideband receivers.

(i) The sound carrier is always 3.5 Mc:/s below the
vision carrier.
(i1} The frequency bands of the vision s:t_gnal always
extend to 3 Mc/s below the vision carrier,
(iii) The height of the curve at the vision carrier frequency
is exactly half that of the flat portion of the curve.
(iv) If the Local Oscillator is operating above the carrier
frequency, signals fed inte the I,P. circuits will
produce a mirror image of curves shown in Pigurs 1,

Having ascertained the precise shape and frequency limits
of the respomse curve required proceed as follows:-

(a) Check calibration at required points as detailed in
Secticn 3. 2. Note the subsidiary scale yeadings for
these points.

(b) Connsct lead A.C.X1 of Probe C to modulating electrode
of C.R. tube, If not known connect to anode of video
output valve.

(¢) Connect centre conductor of coaxial lead on Probe 4 to
grid of valve feeding tuned filter under adjustment.
Connect braid of same lead to chassis as close to the
sarth of the valve as possible. (Wote. Miniature
Creocodile c¢lips may be fitted to the Probe A lead for
use at I.P. freguencies providing the lead lengths are
kept to an absolule minimum, They are, however,
unsuitable for R.F. frequencies),

(4) Set OHECK switch =t SWEEP 0SC.
(¢) Set SELECT switch at VISION
(f) Adjust FOCUS control for sharp trace on TeleVet C.R. tube,

(z) Turn DEVIATION control in anti-clockwise direction until
3 merker pips are visible on C.R. tube, (The distance
between adjacent pips represents 5 Me/s).

(h) Adjust X SHIFT control to bring middle marker pip exactly
under the vertical cenfre line on the graticule. (Do not
glter ¥ SHIFT again subsequently or accuracy'of calibration
will be lost).

(1) get Y CAIN control at X10.
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(5) Set CHECK switch to NORMAL. (The markers pips will vemish).
(k) Pit the movable plug on Probe A into socket X1,
(1) Turn R.F. OUTPUT control to maximm (fully clockwise).

(m) If I.F. circuits are being aligned, stop Local Oscillabor
operating by short-—cz.rmltmg oscillator co:Ll or remmn.ng
valve.

(n) Turn CENTRE FREQUINCY control to vision carrier L,F. or
R.P, frecuency as required, A response curve shéuld appear
on. C,R, tube.

{o) If response curve nearly £ills screen reduce input by means
of the R.F. OQutput control and/or by plugging lead an
Probe 4 indo X0.1 or X0.01 sockebds until signal redunes
in amplitude without changing shape.

(p) rdjust ¥ SHIFT to centralise picture.

{q) If grid modrlation is employed the curve will appear sbove
the centre line (as shovm in Figure 3 (a), (b), and (o))
whilst if cathode modnlation is used the curve will drop
below the centre line (Pigure 3 (d), (e), and (£)). fThe
frequency increases from left to right for I.F. and Rand 1
Efigure 3 §a and Edgg and from right to left on Band 3

figare 3 and {f)). With mputs to the I.F. when the
Twocal Oscillator is sbove the carrier frequency e mirror
image is cbtained (figure 3(b) end (e)).

(r) To identify any particular point on the curve, set the
CENTRE FREQUEICY dial to the required frequency using the
reading on the subsidiary scale calibrated in (a) above.
This frequency now appears precisely under the centre
vertical cursor line on the C.R. tube.

(s} To measure the bandwidth of the curve shift the picture
past the centre vertical cursor line by adjusting ths
CENTRE FREQUENCY conifrol. The bandwidth can then be read
directly in frequency on the tuning dial. .

(t} Adjust the trimmers in the stage under test to obtain the
required response.

(w) Transfer Probe 4 to the preceding stage end repeat the
procedure with reduced input. (Note. If reduction in
input is not required the stage is probebly faulty),

(v) Repeat procedure until entire I.F. amplifier is aligned.,
If a sound rejector circuit 1s provided in one of the stages
it should be adjusted for maximim.rejection at the sound
carrier I.F. frequency.
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el

(w) ®inally, restore the operation of the Local Gscillater
and comnect Probe A to the ssrial ferminal using, if
possible, a suitable coaxiel plug. Should no plug be
availsble great care must be takan particulerly on
Band 3 to keep the leads very short indeed,

(x) On A.C./D.C. type sets cornect braided earth lead of
Probe C to nearest earth point to the A.C.Xt lead
connection. (This is wmecessary on A.C. Type sebs
since a D.C. earth connection will already be made by
Probe A to the aerial input).

| (y) If minimum signal from TeleVet is stlll too high for

operating the wobbuletor with input on the aerial, the
Contrast control on the Television Set should be turned
dovm, to reduce sensitivity.

(z) Check with wobbulator at R.F. frequency and elign R.F.
tuned circuits to provide correct overall response.
{Correct adjustment of the Loocal Oscillator frequency
should be carried out on a sound signal as described
in Section 3.4k.2 following).

Since the output for the TeleVet is obtained by mixing
two signals, spurious respomses may occur under some
circumstences. These responses are not in general troublesome
since they ard considerably smaller in amplitude than the
required response and may be 1dent1fled.by reference to
Table 1.

Sound Chammel Qutput

The sudio amplifier of the sound chammel may be tested
by injecting a low frequency signael at the grid of the output
valve, or on the 'live! end of the volume control., The R.F.
and I.F. sound chamnel may be tested by means of a carrier
modulated with an audio signal.

3,01 Audio Test Tone

(a) Connect lead 4.C.X1 of Probe ¢ to grid of oubtput
valve or live end of volume control, and earth
lead from Probe C to chassis,

(b) Set CHECK switch at MORMAL.
(c) Set SELECT switch at SOUND

(d) Set Y GAIN switch at X1. A4 5 ke/s audio signal of
approximately 2 volts amplitude will now be fed into
the audio section of the television set, and an
audible note should be heard in the loudspeaker,

The signal gan be reduced by rotating the ¥ GAIN

contral.
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2.4 2 Modulated Carrier Taest Tone

(a) Check frequency calibration at the requirsd frequency
as detailed in Section i.d. HNote the gubsidiary
acale readings.

(b} Connect centre conductor of Probe A coaxial lead to
grid of final sound I.F. valve, and the cuter
conductor to sarth, preferebly close to the earth
associated with the valve,

{(c) TFit the moveble plug on Probe A into Socket X1 and
turn R.®. QUTRUT conbtreol fto maximum.

(4} Set CENTRE FREQUENCY control at the I, F, sound
carrier frequency.

{e) Turn volume cantrol of television set to maximun.

(£) rdjust the trimmers of the anode tuned cireuit of
the last sound I.P. valve until an audible note
is heard in the loudspesaker.

{g) Progressively reduce the input by means of the
R,P., QUIRUT control and/or the plug on Probe A,
until a clearly defined maximam volume condition
can be obtained by adjusting the trimmers.

(h) Remove Probe A and repeat procedure on thes previous
stage.

(1) Repeat until 211 tuned circuifs in the sound I,F.
emplifier have been sligned, the last test being
made By applying Probe 4 to the grid of the
frequency changer with the locel oscillatcor made
inoperative.

(3) Set the frequency very carefilly to the sound
carrier frequency (re-checking calibraticn if
necessary) and connect Probe A lead to the aerial
socket. Restore Local Oscillator and tune to give
moximim volume from loudspesker. (If the
transmitter is operating, this final adjustment may
more readily be carried out by plugging the aerial
in and tuning for maximum volume on the bransmitbed

signalj.
3¢ 5 E.Elt't erT

The TeleVet carrier signal may be modulated Dy a
synchronising waveform to give the patbern shom in Figure 5.
The synchronising signal is very similar to that tranamitted
by the B,B.C. as may be seen from Figure 4. It 1s, however,
unsuibable for use on the flywheel gynchronizing circuits
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30 6

emloyad in fringe arsa sets, and if a pattern facility is
needed in these ciroumstances reference shonld be made to
Section A

(a) Commect centre conductor of Probe A coaxisel lead to the
© grid of a vision I.F. valve, the grid of the frequency
changer, or the aerial socket as reguired. Connect outer
conductor to valve earthing point or to low potential
aerial terminal. Xeep leads as short as poasible.

(bp) Set the CENIRE FREQUENCY control at the viasion I.F.
carrier, or the vision carrier as required.

{¢) Set CHEX switch at NORMAL.
(d) Set SELECT switch at PATTERN.

(e) Set movable plug on Probe A into the socket X1 and turn
R. ', OUTPUT conitrol to maximm,

(f) A bright white raster should appesr on the C.R. tube of
the television set, Reduce R,F, voltage by means of the
R.F. OUTEUT control and/or by moving plug on Probe 4 %o
X0.1 or X0.01, until a black and white picture appears,

(g} Tock pattern by menipulating line and freme hold controls
in television set. The pattern should appear as shown
in Figure 5. '

(h) since the pattern should be symmetrical, it msy be used

to check the picture linearity as well as the line and
frame hold synchronising circuita.

Qacillescops

Both synchronising and sweep woltage waweforms associated
with the line and frame time~base circuits may be displayed
on the C.R. tube of the TeleVet. Mmnformation on the waveforms
to be expected at various test points is usually given by
the set manufacturer in the servicing instructions.

(2) Connect the lead A.C.X1 of Probe ¢ to point at which

the waveform is to be observed,

(b) Comnsot sarth lead from Probe C close to the point of
cormection of the A.C.XI lead.

{¢) Set CHECK switch at NORMAL.
(d) Set SELECT switch at T.B. LINE or T.B., FRAME as required,

(e) Rotate ¥ GAIN switch until a picture of reascnable he:.g,ht
is obtained.

(f) Rotate T.B, FREQ- control until a steady picture is
cbtained.
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(8) Adjust FOCUS end BRILLIANCE controls to obbain the best
foous.

(h) If the peak~to-pesk voliage of the signal is required,
rotate the Y SHIFT control until the botbom of the waveform
coincides with the horizontel cursor line, end note resding
on T SHIFE dial. Then rotate control until the top of the
wavelorm coincides with the horizontal line, The value of
the volts !shifted! on the ¥ SHIFT control, multiplisd by
the factor indicated on the ¥ GAIN control is the peak-to~
peak voltage of the observed signal.

3.7 Valve Voltmeter D.(C.

Two probes are provided for D, C. voliage measmirements.
Probe B is for E,H,T. measurements up to 20 XV and is marked
D,C, X100, A lead on Probs O is marked D.C.X10 and this is
intended for H.T. measuwrements up to 2 kV and bias voltage
nmeasurements dovn to 2 volts,

3-?&1 E:H.T.

(2) Set CHECK switch at NORMAL
(b) Set SELECT switch at VISION

{c) Adjust BRILLIANCE end FOCUS controls %o give clear
horizontal Iline on C,R. tube,

(d) Rotate Y SHIFT control until this line coincides
with horizontal cursor line. (The pointer on the
Y SHIFT control shauld then point to 0. If it does
not a correction may be made to any subsequent
measurements, or the grub screw on the knob may be
loosened and the knob turnmed round to register
correctly at the O mark).

(e} Switch off television set.

(f) Comect Probe B to the point at which the E.H.T,
(D.C.) is to be measured.

{(g) Comect earth lead of Probe C to chessis of the
television set.

(h) Switch on television set. Turn BRILLIANCE to minimmm,

(i) The line will be deflected upwards if thes E.H.T.
is positive and downwards if it is negabive.

(i) Rotate Y GAIN switeh until a reascnable deflection
is obtained. (For instance, when measuring 5 kV,
the switch should be in the X30 position).
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(x)
(1)

30 ?02 Mc

(a)
(b)

(e)

(@)

{e)
()

Rotate ¥ SH:IFT control until trace once more coingides
with horizental ocursor.

The E.H.T. voltage is then the reading on the Y SHIFT
control multiplied by the reading of the ¥ GATW control
miltiplied by 100. -

Proceed as in 3.7.1 {a) 1o (d).

Cormect lead DwC.XI10 of Probe C to point at which
reasurenent is requirsd, and earth lead to chassia.

The line should be deflected upwards 1f the voltage
is positive and downwards if it 1s negative.

Rotate ¥ GAIN switch until a reasonable deflection
is obtained. (®Por instance, when measuring 120
volts, the switch should be in the X10 position).

Robate ¥ SHIFM control until trace once more
coincides with horizontal cursor.

The voltage to be measured is then the reading on
the Y SHIFT control multiplied by the reading on
the ¥ GAIN control mulitiplied by 10.

Z.8 Valve Voltmeter A.C.

The peak-to-peak voltage of A.C. signals in the voltage
range of 0.2 to 400, and frequency range 50 ¢/s to 15 ke/s may
be measured by means of Probe €. Higher values of power supply
voltage at 50 c/s may be measured by employing Probe B,

5. 801 .ﬁ- O-

Voltages Below 400 Peak-to-Peak

(a)
(v)
{c)
(a)
(e)

t

Set CHECK switch at NORMAL

Set JELECT switch at T.B FRAME or T.B, LINE
Set ¥ GAIN switch at X1Q0

Set ¥ SHIFT contrel at O

Adjust FOOUS and BRILLIANCE controls %o give a

.clear trace.

Comnect lead A.C.X1 of Probe G to point at which
measurement is required, and Probe C carth lsed to
chassis.
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{g) TRotete ¥ GAIN switch wurkil e trace of reasonsble.
height is obtained. If the signal is at 50 ¢/s it
will be possible to synchronise this signal, but
this is unnecessery for voltage measurements.
Higher frequencies will appear as a broad band of
light on the C.R. ftube.

(b} Rotats ¥ SHIFT control until the bottom of the
trace, (representing the negative peak of the
waveform) coincides with horizontel cursor.
Note reading on ¥ SHIFT dial,

(i) Rotate Y SHIFT control until the top of the trace
{representing the positive peak of the waveform)
coineides with herizontal cursor., Note reading on
Y SHIFT dial.

(j) The difference between the two readings is then
equal to the total 'shift' volts reguired to move
the trace from negative to positive pesk. The peak~
to-peak voltage is equal to this voltage multipiied
by the factor indicated on the ¥ GAIN switch. For
measurements at 50 ¢fs, the R.M.S. voltage is
generally required. The relation between peak-fto-
peak and R.M,3, voltage is 2.83:1, and a conversion
chart is given in Figure 6.

%, 8.2 50 cofs Voltage above 400 Volts

(a) Proceed as (a) to () in Section 3.8.1.

{b) Commect Probé B lead to peint at which measurement
is required, and earth lead of Probe C to chassis.

{c) Procsed as (g) to (1) in Section 3 8.1.

(d) The peak-to-peak voltage is equal to the 'shif !
voltage required to move from the negative to the
positive psak multiplied by 100, multiplied by the
factor indicated on the ¥ GAIN switch. Conversion
to B.M.S. value may be obieined fram Figure 6.

3,9 Ummcdulated Carrier and OQutput Meter

Some marmfacturers recommend aligning their sets by
adjusting the trimeers 4o cbbain maximun responzes at certain

specified frequencies. This procedure may be carried cut as
follows:-

(a) Check the frequency calibration at required points as
detailed in Section 3.2. (Note-readings on the.subsidiary
scale ).
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(o)

(o)
(a)
(e}
(£)

(g)
{h)
(1)
(3)
(x)

()
(m)

(n)

Connect lead marked D.C.X10 of Probe C to -moﬂulaj;ir.lg
eloctrode of C.R. tube. If not known connect to vidso
amplifier valve anode. gormect the screen lead from
Probe C to chassis.

Tarn ¥ GATN switch te X0 position.
Set CHECK switch at HORMAT.
Set SELECT switeh at T.B. LINE.

Rotate Y SHIFT contred fo bring trace back to within
0.5 inch off the horiszontel cursor.

Adjust FOOUS and BRIILIANCE controls to give a fine trace.

Comeot centre conductor of coaxial lesd on Probe A to
the point of =ignal injection called for in the alignment
precedure of the set. Comnect braid of same lead to
chassis as close to the earth of the valve as possible,

Set CENTRE FREQUENCY control to give frequency called
for in elignment procedurs, -

Filug movable lead of Probe A into socket XC.01, and zet
R.P, OUTPUT control at minimmm.

Progressively increase the input by means of the R.7,
QUTPUT and/or the Probe A attenuator until the line on
the C.R. tube is digplaced,

Tune the trimmer specified to give maximom displacement
of the trace.

Transfer Probe A to the next point of signal injection
gelled for in the alignment instructions and repeat

1) to (L).

Proceed to earlier stages in accordance with instructions
until all circuits have been aliged.
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4.  PROCEIURE FOR FAJLT FINDING

In this section the various faults which may occur on a television
set are grouped under headings which are readily identified, 4 logical
procedure for finding the cause of the fault, and the manner in which
the TeleVet should be employed to assist in trecing the trouble, is
given for each particular category of fanult. '

t.1 Sound and Plcture Off

(a)
(b)
(c)
(4)
(e)
(£)

(g)

Possible causes:-

Aerial disconnected or Taulty

Heater supply off

H. T. fau:l.ty

R.F. stage faultiy

ILocal oscillator or Frequency Changer faulty
Both sound and vision I.F. amplifier or output
gircuits fanlty.

O pD o
L

Before removing the set from the cabinet:-

Comnect Probe A to the asrial terminals.

Plug the flying lead on Probe A into socket marked X0.01.
Set the CHECK switch at NORMAL.

Set the SELECT switch at SOUND.

Set the R.¥. OUTPUT control at maximmm {clockwise).

Rotate the CENTRE FREQUENCY control through ths sound
and vision bands to which the televiszion set should be
tuned.

As the frequency is swept through the sound carrier
frequency, a note should be heard in the loudspeaker.
As 1t is swept through the vision band, the screen of
the television C.R. tube should brighten, If this
occurs the fault is probably in the aerial., If not,
proceed as below.

Remove the set from the case and switch on. Imspect for

heaters glowing. If heaters on an A.C./D.C. set do not glow,
the fault may be due to one faulty heater. Use procedure of
Section 3.8.1 to measure heater voltage. For an A.C. set,
the heater supply should be checked at the itransfomer. For
an AC./D.C. set, the voltage should be measured between each
valve heater and earth, until the break in the series chain
iz located,
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If heaters glow, check the H.T. voltage as detailed
in Section 3.7.2.

If H.T. and heaters appear in order:-

(a) ' Connect Probe A to the grid of the frequency-changer and
the earth lead to earth at a point conveniently close.

(b) Plug the flying lead on Probe A into the socket marked
X0.1. '

(¢} Set the CHECK switch at NORMAL.
(@) Set the SELECT switch at SOUND.
(¢) Bet the R.F, OUTPUT oontwol at maximm.

(f) Rotote the CENTRE FHEQUENCY oontrol through the sound snd
vigion I.F. bands, and then through the sound end vision
bandes to which the set should be tuned.

(2} As the frequency is swept through the sound cerrier
frequencies, a note should be heard in the loudspeaker,
and as it is swept through the vision band the screen
of the C.R. tube should brighten. If this occurs on
both I.F. and R.F. frequencies, the fault lies beiween
aerial and freguency changer, that is, in the R.P. stage.
If this occcurs on the I,F. band but not the R.F., the
fault probebly lies in the local oscillator which is
failing to oscillate. If this does not occur in either
band the frequency changer stage is fauliy, or both sound
and vision chammels are fanlty.

{h) The latber possibility can be checked by proceeding as
in {a) to (f), but making connection to the grid of the
firet sound or vision I.F. amplifier. As the oscillator
is manually swept through the I.F, scund and vision
frequencies a note should be obtained from the loudspeaker,
and the screen should brighten, respectively. Iff either
of these checks fail, faults exist on the individual
sound or vision chamnels, and the procedure. detailed in
4,2 or L.3 should be followed. -

k2 Souné Off, Picture On

Possible causes:-

a) Local oscillator off frequency
b} Audic amplifier or loudspesker faulty
¢) Sound 1.7, amplifier fauity
Bafore removing the unit from its case, proceed as in
(2) %o (e) of Section 5.2, Manually rotate the CENTRE FREQUENCY
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dial to sbout 5 Me/s on either aside of the sound carrier
frequency to which the set should be tuned. An audible note
should be heard in the loudspeaker as the sound carrier frequency
is swept through, If a note is heard, it is probable that the
frequency at which it ocours differs from the correct frequency,
which indicates a local oscillator frequency error. Remove the
instrument from its case, and TWine the local oscillator, on the
B,B.C. transuission if it is operating, or by means of the
TeleVet using the procedure of Section 3.4.2 if the B.B.C. is
not transmitting.

If no note is heard, proceed as below.

(a) Apply an audio signal from Probe C to the grid of the
output valve as detailed in Section 3.h.1.

(b) If no audidle note is heard in the loudspeaker, measure
the D. 0. voltags on the cathode of the output valve as
detailed in Section 3.7.2. If no voltage exists, the
velve or power supplies to the valve are faulty. If a
voltage of between about 3 on 12 is found on the cathods,
the fault is probably on the loudspeaker.

(¢) If an audible note is heard, apply the audio test tone
to the grid of the L.F., amplifier, the slider of the
volume control and the 'live! end of the volume control
in that order. TFailure at any of these stages will
indicate the localibty of the fault. If a note is obtained
from the 1live! end of the volume control the fault is in
the I.T, sound amplifier. '

(d) If the I.P. amplifier is faulty, proceed as in Section
3,4.2, A8 the fault may be a valve, it is advisable not
to alter the trimmer setitings unless they are found to be
sericusly in error, or until all stages have been checked
to ensure that another faulit doed not exist.

L.3 Pigture OFf, Sound On

If the picture fails, the C.R. tube of the television set
will in general be either fully illuminated, fully dark, or a
dark background with an incomplete raster consisting of either
a horizontal or wvertical line, or a bright spot.

La 3.1 Bright Raster

Pogsible causem:-

(a) Incorrect setting of contrast comtral, -or faulty
contrast control.

b) Faulty synchronisation

¢) Instability

d) Faulty background control

{e) Paulty video stage
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(&)

Proceed as follows:-

murn down the contrast control. If The ploture

darkens suddenly the fault may be elther a fanlty
contrast control, or instability. If it darkens
gradually and the picture does not sppear, the fault

is probebly lack of synchronisation. (See Section 4.6).

Disconnect the aerisl, If the picture darkens, the
fault is probably in the contrast control. If it does
not darken contimue as below.

Comect the grid of the last vision L.P. valve to
chassis with & chort length of lead. If the screen
darkens the fault is probably instability. If so it
will be necessary to check the alignment of the
vision I.F. =nd R.F. sections using the procedure
detsiled in Section 3.3. Instability will generally
be indicated by a sharp peak on the response curve
as shown on the wobbulator.

Leaving the grid of the last sound L.F. valve earthed,
rotebe the background control anticlockwise. I The
sereen darkens the fault lies in the vidso output
velve or coupling to the C.R. tube. In the absence
of simal, the current through thias valve should be
high, (greater then 10 milliamps) if grid modulation
is used on the C.R. tube; and the valve should be
almost cut off if cathode modulation is used. These
conditions can be checked Ly messsuring the H,T.
voltage between each end of the snode load resistor
and earth using the procedure detailed in Section
e Te 2o

If when test (@) is made the screen does not darken,
measire the D.C. voliage between grid and earth, and
cathode and esrth of the C.R. tube using the procedure
detailed in Section 3,7.2. The first voltage should
e between 20 and 50 volts less than the first, and
the difference should increase as the background
control is rotated anticlockwisze.

4.3.2 Dark Raster

Possible causes:=

(a) Faulty or grossly misedjusted contrast or
background controls. '

b)) Paalby B.H.T.

¢) Faudty C.R. tube

d) - Paulty video amplifier

(e) Faulty vision I,F. amplifier
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Proceed as follows:—~

(a) Turn the background control to maximum (clockwise),
A bright raster should be obtained. If a bright
raster is nobt obtained, measure the E.H,T. voltage
as detailed in Section 3,7.1, and the heater voltage
on the C.R. tube ss detalled in Section 3.8.1. I
these are correct, connect the grid and cathode of
the C.R. tube together. If a bright raster is still
not obtained, the Q.R. tube is probably fanlty. If
a bright raster is obtalned, remove the shart circuit
snd apply test (e) of Section L.3.1, and check that
the voltage difference decreases as the background
control is rotabted clockwise. It should be possible
to reduce the voltage difference to not more than
10 volts, if neot, the background contrel circuit or
video output circuit asre fanlty.

(b} If a Dbright raster is obtained when the background
control is rotated, sither the video amplifiier or
video I.F. amplifier are faulty.

{¢) Adjust the background control to give a grey raster.

(2) Discomnect the lead to the grid of the video
amplifier. Comnect the D.C.X10 and the A.C.X1 lead
of Probe ¢ to the input of the video amplifier and
the earth lead of Probe C to the chassis.

(e} Set the CHECK switch at NORMAL.
(f} Set the SFLECT switch at SOUND.
{g) et the ¥ GAIN switch at X1

(h) A brighter rastsr of mottled appearance ghould be
cbtained, If po change in the rastsr cccurs, the
fault is in the video amplifier.

(1) 1If a mottled raster is cbtained from (h}), the fauli
ig in the vision I.F. amplifier or detector. Use
the wobbulalor as described in Section 3.3 to check
each stape in turn. Check each stage before
readjusting the trimmers, to ensure that a definite
faalt doesg not exist. Also check that the contrast
control varies the gain of the complete amplifier.

e B3 Incomplet$e Ragter

Possible causes:—
a} Mo line scen
b} No frame scan
o

o frame or line sgan
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The symptoms of the three faults listed sbove are
a gingle bright vertical line on a derk screen, a single
horizontal line on a dark screen, and a single very
intense spot on a dark screen respectively. It should
be pointed ocut that in sets employing flyback E.H.T.,
the sbsence of line scen will probebly appear as a failure
of E.ILT., and no bright vertical line will appear when
this occurs.

Fanlts on either time-base may best be located by
using the oseflloscope on the TeleVet as detailed in
Section 3.6, and observing the waveform in turn on the
time~bage generator, time-base amplifier, and deflection
coilsa,

Failure of both time-bages will almost certainly
be ceaused by failure of a power supply to the time-base
part of the chassis. The H.T. and heater supplisz to
each valve should be checked, first by inspecting for
glowing heaters, and then by measurement using the
TeleVet as detalled in Sections 3.7.2 and 3.8.1.

ita i Poor Sound Reproduction

Complete failure of the sound has bheen dealt with in
Section 4. 2. Poor sound reproduction may be mubdivided into
faint or distorted sound, or sound in the presence of excessive
hum. Pleture breask-through in the sound channel may however
produce a strong 50 ¢/s note which is hard to distinguish from
meins hum. The note is ceused by the frame synchronising
pulses, and will generally disappesr when the aerial is removed,

L.ht Sound Faint

Possible causss:-

ag lerial faulty

b) Freguency changer fanlty
c) R.F. stage faulty

d} Power supplies low

e) Locel oscillstor off-tune

f Audio amplifier fanlty

g) Sound I.P, amplifier fanlty

_ The first four possibilities will affect both sound
and vision, hence first ascertain whether vigion has
deteriorated as well as sounds If so, measire the H.T.
and heater voltages as detailed in Sections 3.7.2 and
348.1 respectively, If these voltages are nommal
proceed as follows:—
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{a)

(b)
(e)

()

(e)

(£)

()

Connect the imner conductor of the lead of Probe A
to the anode of the fregquency-changer. Comnect the
outer conductor to the chassis at a point close to
the point of comnection of the imner conductar.

Set the CHECK switch at NORMAL

Flug the flying lead on Probe A into the XO.1
socket and set the R.F. OUTPUT control at meximm
(clockwise).

Set the CENTRE FREQUENCY cortrol at the sound
intermediate frequency, and rock the control about
this point until an sudible note is heard in the
loudspesksr,

Adjust the R,F, OUTBUT cantrol and/or the plug cn
Probe A until the note is faint.

Transfer the connections from Prabe A to the grid
of the frequency changer, the grid of the R.F.
amplifier, and the aerial socket in turn.

Set the CENTRE FREQUENCY control in each case to
the sound carrier frequency, and rock the control
about this point until an audible note is heard.
Thig note should become progressively londer on
the successive pointas of connection. If the volums
does not increase when transferring from frequency
changer anode to grid, frequency changer grid to
R.P. stage grid, or R.F. stage grid to aerial
socket, the fault exists in the frequency changer,
R.F., stage or input tuned circuit respectively.

I the vision hag not deteriorated proceed as

follows:~

(a)
(b)

(c)

If' the BeBaC. is transmitting, adjust the local
oseillator trimmer for maximam volume.

Comnect the lead A.C.X1 of Probe C to the 1live end
of the volume control: Turn the volume control to
maximin and proceed as detailed in Section 3.4.1.
A loud note should be heard in the loudspeaksr.

If not, the sudio amplifier or leudspeasker are
faulty.

If the audio emplifier appears to be in order,
check the alignment of the sound I.F. and local
oscillator as detailed in Section 3.4.2. Note
that when properly aligned the volume obtained
increases considerably for each additional stage
introduced during ‘the alignment procedure,
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Lol 2 Sound Distorted

Posgible couses:~

a) Paulty loudspeaker

b)) PFaulty sudio smplifier
c) Taulty detector

d) TUnstable I.F., amplifier

The distortion may be either frequency distortion,
giving rise to ekecessive base or top response, Or
harmonic distortion, causing harshness and rattle in the
reproduction., Excessive base response may be due to
instability in the sound I.F, amplifier resulting in a
small effective bandwidth. The bandwidth is normally so
wide however, that this ig a very rare fault. TIf it
occurs the sound I.T. amplifier should be aligned as
detailed in Section 3.54. 2,

If harmonic distortion is present, proceed as
followss-

(a)  Obtain a small voltage at 50 ofs (say one volt
Re M. 8. from the heater supply in the television
set, ond apply this to the 'live' end of the volume
control, A 50 ¢/= note should be heard in the
loudspeaker,

(b) Adjust the volume control until distortion is
present.

(¢) Connect the lead A.C.X1 of Probe ¢ in turn to the
11ive! end of the volume control, the slider of the
volume control, the grid of the sudio amplifier valve,
the anode of the audio amplifier valve,. the grid of
the output valve, the anode of the output valve, and
the secondary of the ocutput transformer, using the
procedure outlined in Section 3.6, The T.B. FRAME
position of the SEIRCT switch should be useda

{ﬁ) Obtain a steady trece at each position and examine
for disbortion., This will be shown up by & marked
difference from the original waveform as spplied to
the 'live! end of the volume control, This should
enable the point at which distortion is inftroduced to
be located.

(e) 1If no distortion is apparent the fault may be dué to
the loudspeaker. A torn cone, moving coil out of
centre, or foreign matter in the gap may result in
serious distortion.
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(f) If the distortion is located to one stage, measure
the heater, H.'T., anode, screen, and cathode voltages,

() Measure the D.C. grid voltage as deteiled in Sectian
3,7.2 with no signsl zpplied. This should normally
be zero, a positive voltage generally indicating =z
faulty coupling capacitor from the previous stage.

if the distortion is sxcessive high frequency
response, proceed as (a) to.(d) above, noting the veltage
carefully at each side of the coupling cgpdeitors. The.
4.0, voltage at the grid should be nearly as large as
thet at the previous anode, If it is not, the coupling
capacitor is probably femlty. If a pentode ocutput valve
is uzed, the distortion may be due to a faulty shunt
capacitor ecross the output transformer. Disconnect this
capacitor to determine whether it is reducing the high
frequency response.

Tf none of the above tests indicate the cause of the
distortion, the debector should be examined. The only
likely faults are defective valve, crystal rectifier, or
load resistor. In each case the compcnents are best
checked by temporsry substitution of a good component.

Lele 3 Excessive Hum

Pirst ensure that the fault is mains hum and not
picture break-through, Disconnect the aerial. If the
hum disappears the fault is pieture break-through, If
it does not, turn the background cenbrol to minimum and
stop the frame scen generator. On an A.C, set this can
be achieved by removing the scen generator valve, but
on an A.C./D.C. set it will be necessary to short-circuit
the heater on this valve for a short period. If the hum
now disappears the fanlt is low frequency bresk-through
of the frame generator., If the um persists 1t is due
to the power supplies.

Possible couses:-

Failure of the H,T, smoothing

Paulty deccupling component

Heater to cathode shori~circuit in:valve
Open circuit grid on audio amplifier or
output valves

(2) Faulty sound LF. or scund debector clrouit

Lo o
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(a)

()
{e)

(a)

(e)

(£).

(&)

(h)
(1)

(3)

()

Proceed as follows:=

Comnect the grid of the output valve to chassis with
a short lead. '

If the hum persists change the output valve.

If there is no improvement check the H.T, smoothing
capacitors, either by disconnecting in turn to prove
that the hum worsens when they are disconnected, or
by connecting ancther capacitor in parallel and noting
whether the hum is reduced.

If the hum disappears when the grid of the output valve
iz connected to chaszis, remove the short-circuit and
repeat on the grid of the audio amplifier valve,

If the hum remains, check the anode decoupling
capacitor for the amplifier stage and the HT.
smoothing capacitors by connecting capacitors of
aimilar rating in parallel.

If this fails, check the grid resistor in the ocutput
stage by connecting a 1 megohm resistor from the grid
of the output stage to earth.

If on test {d) the hum disappears, the fault iz in
the input circuit of the audic amplifier.

Change the audic amplifier valve.

If this fails to remove the hum, replace the old
valve, and check the grid circuit for open circuit
connections or faulty screening on leads,

T the cause of the hum is still not apparent, dis
disconnect the lead from the detector to the 'live!
end of the volume control.

If the Ium disappears, restore the comnection, and

‘earth the grid of the last valve in the sound I.F.

aplifier. This will prove whether the trouble is
cn the detector or the I.F. amplifisr., The valve
on the L.F. amplifier causing the trouble should bs
located by the process of certhing the grid of each
valve in turn,

okl TPicture Break-through

Possible causes:-

(a) H.F. bresk-through due to misalignment of the
sound amplifier,

(b) L.F. bresk-through due to coupling between the
frame generator or. amplifier, and the audio

amplifier.




Airmec Televet Model 877 PAGE 32 OF 66

Proceed as follows:~

() Earth the grid of the last valve in the sound 1.7,
amplifier. If the hum disappesrs H.F. bresk-
through exists., This may be due to misalignment,
particularly if some misalignment has been
intentionally introduced toc avoid instability on
the amplifier. The sound channel aligmment should
be checked ag detailed in Section 3.4. 2.

(b} If the hum remains, the most probsble cause is
coupling via the Hi?. power supply. Check the
decoupling ¢apacitors on the frame time-base clrouits
and the sudio ampliifier, and the amoothing capacitors
on the H.T. supply, by connecting additional cepacitor
of similar rating in parailel.

4.5 Poor Pichire Reproduction

Le B Pleture Faint

Before removing the set from its case, manipulate the
contrast and background comtrols, if pozsible using the
B,B.C. tranasmission, if not, using the Pattern facility
of the TeleVet as dstailed in Section 3,5. It may be
possible to produce a bright ploture having incorrect
contrast, in which case refer to Section 4.5,2. If the
picture remains faint, even with the contrast and back-
ground controls at maximm, check whether a noise limiter
is employed, and if so, rotate the preset combrol to
determine whether ihcorrect adjustment is causing the
picture to be faint. If these initial checks show that
a fault exists, remove the set from its cabinet and apply
the fellowing tests.

Posglble causesiw

(a) Feulty C.R. tube

b; Low E,H.T. or heater voltage on C.R, tube

¢) Paulty video output sbage

d) Incorrect setting of noise limiter ('spotter?)
control.

Proceed as i‘ollows-:—-ﬂ_

(2) Cornect the grid and cathode of the C.R. tube by
means of a short length of wire. If a very bright
raster is not obtained, measure the B.HT. voltage
on the final anode of thé C.R. tube, and the heater

voltage on the C.R. tube as detailed in Section
3e1et and 3.8,1. If these are both in order the iube
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is probably faulty. It should be noted that some
C.,R, tubes uge & small magnet assenbly round the
neck of the tube %o set es a deflector for an
ion trap. If such a device is used, Its adjustment
should be checked before condaming the C.R. tube.
(k) If the C.R. tube becomes very bright when grid and
cathode are oomnected together, remove the short
circuit and measure the D.Cs voltage between grid
and. chassis, and cathode and chassis, of the C.R.
tube, using the procedure detailed in Section 3.7.2.

(¢) The voltage between cathode and chassis should be
greater than the voltage between grid send chassis,
with the aerisl disconnected.

(4) As the background control is turmed clockwise the
voltage difference should reduce to not more than
10 volte.

(¢) Turn back the background control until the voltage
difference ia sbout 30.

(f} Comnect the screened lead from Probe A fto the aerial
socket.

(g) Piug the flying lead of Probe A into the socket
marked 0,01,

(h) Turn the R.F, OUTPUT control to maxlmum (clockwise).
(i) Set the CHECK switch at NORZAL.
(3) Set the SELECT switch at T.B., FRAME.

(k) Set the CENERE FREQUENCY control at the vision
carvier frequency.

(1) A C.W. sigpal will now pass through the vision chain
and this should result in the voltage difference
reducing to not more than 5.

(m) If either tests (d) or (e) fail to give the proper
reault, the D.C, couplings to the grid and cathede
of the C.R. tube should be examined,

44 5.2 Contragh Tncorrect

Tnability to adjust background amd contrast controls
to give correct contrast may take two forms, If it is
posgible to turn up the contrast. control to cbitain full
white, but impogsible %o adjust the background to obtain
correct gradatlon between black and white, the background
control is faulty., The cperstion of the background
control should:be checked by -carrying cut the teatbs
(1), (c), and (d) of Section 4.5 1. Alternatively it may
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be possible to obtain full white by Turning up the
background control, but impossible to obtain contrast,
ever. when the contrast control is at maximum. This
indicates too low a sensitivity on the vision channegl,
The procedure for investigating this fault is given
below,

Possible causes:-
b) Faulty frequency-changer

¢} Fanlty R.F. stage
d% Taulty aerial

a§ Fanlty powér SUpPpLy

e) Panlty video amplifier
£) Panlty vision I.F., ampiifier

The first four possible ceuses will result in a drop
in soumd as well as pichbure sgensitivity. Pirst ascertain
whether this iz the case, if so0, the fanl®t should be
treated as a fault on the sound channel and the procedure
given in Sscticn L4.L.1 adopted.

If the picture gensitivity alone is low, proceed
as foliows:-

(a) Discommect the aerial and turn the background control
to give a Just visible dark grey raster.

(b) Disconmect the lead to the grid of the video amplifier,
Connect the D,C.X10 and the A.0.X1 leads of Probe C
to the input of the video amplifier, and the carth
1ead of Probe ¢ to the chassis,

(¢c) Set the CHECK switch at NORMAL
(d) get the SELECT switch at SOURD
(¢) Set the ¥ GAIN switch at X

(f) A bright mottled raster should be obtained. If the
contrast range of the mottled raster does not extend
from full white to black, the video amplifier la

(g) If a fully contrasting raster is obtained, the fault
is on the vision I.F. or detector stage. TUse the
wobBulator as described in Section 3.3 fo check esach
stage in turmn. :
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4,5.3 Picture Incorrect Size

The picture may have either insufficient height,
insufficient width, or be too small or too large while
retaining the correct height to width ratio. The first
two possibilities are due to fauliy frame and line
time-bases respectively. Tracing these faults is very
much simplified if the msnufacturers information on A.C.
and D.C. voltages to be expected on the time-base circuits
are available, since these voltages may be checked using
the procedure detailed in Sections 3.8.1 and 3.7.2, If
ne such information is available, check that the linearity
and amplitude controls of the faulty time-base are
cperating correctly. UNWote particularly what occurs when
the emplitude control appreaches mexdmum, I the height
or width reaches a particular value, and thercafter any
further rotaticn of the control causes a compression at
the begimming or end of the scan, but no effective increase
in height or width, the fault is overloading of the time-
base output valve., The valve should be changed, and if
this fails to effect a cure, the D.C. grid volbtage, and
anode, screen and cathode voltages should be measured,
using the procedure details in Sections 3.8.1 and 3.7.2.
If there is ne evidence of compression when the height
or width controls ars turned to maximum the fault is
probably in the time-base gemerator, and the following
procedure should be adopted,

{a) Remove the aserial and note whether the width or
height increases by an appreciable amount. If so,
the fault is probably dus to the time constant of
the time~base generator becoming too long. The
synchronising pulses will then fire the generator
before the full sweep voltage has been cbhiained.

(b) If the amplitude does not increase sufficiently when
test (a) is spplied, change the time-base generator
valve.

(¢} If chenging the valve fails to effect a cure, measure
the heater and H.T. voltages of the time~base
generator, using the procedure defailed in Sections
3-8:&.1 a_nﬂ. .7)- ?n 2-

Where the fault is an gbnormally large picture, the
cause will probably be found to be low E.H.T., snd will
be accompanied by decreased plecture brightness and
probably defocusing. Measure the E.HT. voltage as
described in Section 3.7.7.
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¥here the picture iz small, but preserves the correct

aspect ratio, the favlt is probably low L. voltage on the
time-base generators or time-base output valves. The
voltage should be measured as detailed in Section 3.7.2.

heBohh Pictare Distorted

Picture distortion will generally teke one of the

foliawing forms;-

(a)

(b)

()

Irregilar white spots cansed by interference. This
may be proved by disconnecting the aerial. The only
set fault which may casuse this effect is a fault on
the nolse limiter which would make the interfererce
more sericus. This may best be proved by rotating
the preset control associated with the vision nolse
limiter cirouit, snd checking whether this circuit
is in fact reducing the effects of interference
noise,

A shimsering plcture can be caused by poor
synchronisation, This can be checked by observing
the edge of the picture, which will be ragged if
the trouble is dne to poor synchronisation., This
Penlt is dealt with in Section 4.6.3. A similar
effect, if ocourring only when sound is present,

is due to sound bresk~through on the vislon channel,
The vision cheannel should be aligned using the

procedure ‘detailed in Section 3.3, particular

attention being given to the correct adjusiment of
the sound rejector,

4 ghost pleture, congisting of a secondary faint
picture displaced to the right of the correct pleture
is caused by reflections which result in a delayed
signal reaching the set. When tracing the cause of
such reflection the fraction of the line widih by
which the image is displaced should be observed.

One complete line width represents an additionel

path length for the received signal of about 17 miles.

4 white fringe on the right-hend side of black cbjects
on the plcture is caused by a resonance in the
response of the vision receiver. Thls generally
cceurs in the vision I.F. amplifier., The procedure
detailed in Section 3.3 should be adopbed to re-aligm
the amplifier. '
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(e} Distortion of the shape of cbjects is caused by
faults on, or misadjustment of, the keight, width,
or linearity controls. Incorrect heilght and width
have been dealt with in Section L.5.3. HNon~linearity
can be checked by means of the pattern produced by
the TeleVet, using the procedure debailed in
Beetion 3,5. If readjustment of the linearity
control fails to correct the distortion, reduce the
picture size by turning down both height and widbh,
and check whether adjustment is possible. If it dis,
the non~linearity is being introduced by the time-
base output sbtage, which i1z overloading. - The valve
should be changed, and if this does not{ result in
an improvement the D.C. grid voltage, and the anocde,
soreen, cathode and heater voltages of the ocutput
should be measured using the procedure detailed in
Sections 3, 7.2 and 3.8.1.
If it is not pogsitle fo produce a =maller correctly
proportioned picture the linearity control is probably
Tamity.
Trapezium distorticn is usually caused by short-
clrouited turns on one of the deflector coils.
Tapering towards one side is due to a faulty frame
deflection coll, and tapering towards top or botton
is dus to a faulty line deflection coil.

Le5,5 Picture Indistinct

By indistinct picture is meant a steady plcture
having correct size, correct gradations from full white
to. black, but blurred and indistinet cutlines.

Possible causesi—

8) Faulty focus on the C.R. tube
b)) Insufficient bandwidth on I.F. vision amplifier
c) Insufficient bandwidth on video amplifier

Proceed gza follows:~

(a) Check the focusing by manipuleting the focus control.
This will be a kncb if a foousing coil is used, or a
lever if a permenent magnet focusing system is employed.
The control should be capable of being adjusted to an
optimum point at some intermediste setting, which is
not too close to the end of the range of adjustments
in either direction,
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(b} If the focusing control sppears to be functioning
: correctly, check the response of the vision chaymel
by means of ths wobbulator es described in Section 3, 3.

(¢) If the bandwidth of the R.F. and I.F. vision amplifier
is satisfactory check the load circuits of the vision
rectifier and video amplifier for high velue resisztors
or fauilty infuctors, either of which may reduce the
effective high frequency response of the video
amplifier,

4ot Paulty Picture Synchronisation

4, 6.1 No Synchronisation

If the frame lock omly is failing it will geperally
be possible to see the picture moving either upwards or
downwards, and this case is dealt with in Section 4.6.2.
Tf {he line lock is failing, a mottled raster should be
obtained when a progremme is received, or the pattern of
the TeleVet is spplied to the set as desori‘bed in Sectmn
5«5« This raster shoulfl contain the full contrast range
from full white to black, and should disappear when the
aerial is removed. If not the Tault may not be faulty
synchronisation, and reference shcmld be made to Section
L3,

Poassible ceuses:-

a) TFaulty sync-separater
b) Paulty time base generator

Proceed as followgs~

(a) Change the time~base gensrator valve.

(b} If this fails to effect a cure, the presence of the
synchronising pulses should be checked.

(¢) Cormect Probe & of the TeleVot to the merial sooket.

(a) Plug the flying lead® on Probe A into the socked
mariked X0,01,

(e) Set the CHECK switch to NORMAL.
(£) Set the SELECT switch to SOUND.

(z) Set the CENTRE PREQUENCY dial at the sound carrier
frequency.

(r) sdjust the R.F. OUTFUT contwol snd/or the volume
cantrol on the television set until a strong audible
note is heard on the loudapeaker.
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(1) Change the freguency setting to the vision carrier
frequency and check that the audible note stops,

() ZTadentify the line which conmects the sync, smplifier
cutput to the coupling to the time-base generator.
The coupling is generally a differentiating circuit.

(k) Disconnect this lead at the !'feed! end, and commect
the lead to the 'live! end of the volume control.

(1} The modulation on the R.F. signal applied to the set
consists of pulses similar to the line synclronising
pulses, and these pulses should now be applied to the
audio amplifier instesd of the frame time-base
generator, A loud high frequency (5 ke/s) note should
be heard. TIf no note is obtained, the syne. amplifier
or sync. separstor are faulity.

(m) If a note is obtained, either the differentiating
coupling circuit to the gymec. generator is faulty, or
the time constant of the generator is incorrect. The
components of these two sections of $he circuit should
be checked by substitution of compoents knovm to be
of correct value.

Lheb.2 Picture Jumping

Tauldty freme synchronisation results in a recognisabls
picture which moves continuously up or down, either steadily
or in jumps. Since a pilcture ls cobtained, the line synchron-
isation is functioning, and line synchronising pulses are
present. If the pleture is moving downwardsz, the time-base
is firing before the synchronising pulse arrives, and the
fault is probably too short e time-constsnt in the time~base
generstor. If the plobure is moving upwards, the synchron-
ising pulses are failing to fire the time~base.

Possible cansess-

(ag Faulty time-base generstor
(vb) Faulty sync. seperator

Froceed as follows:~ -

{a) Change the time-base generator velve. R !

LY

(b} If chenging the valve fails to clear the fault
proceed as in Section k6.1 (b) to (m) using the
freme sync, palse lead instead of the line sync. pulse
lead, The two outputs conmist of the same pulses, but
ere generally isolated by using separate valves or
separabe electrodes of the same valve. The same 5 ke/s
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note should therefore be cbteined in the loudspesker,
proving that the synchronising pulse train is present
at the input of the pulse shaping circuit.

(¢) If the pulse train is present at this point, the fault
is probably either in the shaping circult, which provides
a voltage build up from the closely grouped pulses
during the frame synchronising period, or in the time
constant of the time-base generator., The components
end wiring in these two clrcults should be examined.

46,3 Picture Tearing

Picture tearing consistes of irregular line synchranisation,
giving rise to an irregular right-hand edge on the picture,
or blocks of lines losing synchronisation snd distorting
the picture. The setting of the line-lock preset should,
first be checked, to ensure that the best setting is not at
one end of the control range.

Possible causes:-

a) TFTaulby line Hime~base generator valve

b) Pilceture bresk=-through on synchronising circuit
¢} Interference

d) Incorrect alignment of vision IL.F. smpiifier

The presence of interflerence is self-evident, and the
pattern facility of the TeleVet, as described in Section
3.5, way be used to prove that synchronisation is
setistactory in the sbsence of interference. An lrregular
right-hand edge may be caused by a faulty dime~base generator
valve, perticularly if a thyratron is used as the line
time-base generator. The procedure should therefore be:-

(a) Change the line time-base generator valve.

(b) If this fails to clear the fault, locate the circuit
components of the sync. separator, which suppresses
all signal companents sbove black level from the
gynehronising signals.

{c) TIf the video signel is coupled to this circuit through
a capacitor from a valve anode, a leaky capacitor may
result in incorrect biass on this circuit. Disconnect
the serial to remove all signal, and measure the D.C.
voltage on the output =side of this capacitor, using
the procedure detailed in Section 3.7.2.
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(@) If there is no D.C, leakage through this capacitor,
the components which set the suppression level of
this clroult to black level, that is, 30% of full
white level, should be examined. The effects of
altering the resistor values in this circuit by
shunting additional resistors in parallsl should
be observed.

(e) If no improvement is obtained from (d), the response
of the vision I.F. should be checked as detailed in
Section 4.2, The particular famlt in alignment is
most likely to be that the sensitivity at the vision
carrier is incorrect, (see Figure 1).

bebols Picture Folding Over

An epparent folding over of the top of the picture
1s ceused by a-slow frame fly-back. The picture content
<hen starts before the spot has reached the top of the
C.R. tube and the top section of the picture iz inverted,

Possible ceansegs~

% Paulty freme time-base generator valve
Faulty time~base generator supplies

The fault is nearly slways the time-base generator
valve, which has become incapable of passing the heavy
suxge current required to discharge the time~base capacitor
repidly. The velve should therefore be changed. If this
fails to effect a cure, the hester and electrode supplies
to this valve should be measured as described in Sections
3.8,1 and 3.7.2.

4.7 Additional Information

The information given in Sections i to0. 46 has dealt
as far as possible with faulis arising on television sets using
conventlonal circuits, 4 nunber of additionsl features and
thelr effect on fault finding are mentionsd in this section,

Lo7.1 Flywheel Synchronisation

Flywheel synchronisation is included in certain
fringe area sefs., A line syme. oscillator runs at
10,125 /s and is used to synchronise the line time-base,
The oscillator is phase locked to the synchronising pulses
by means of a reactor valve, and the flywheel effect of
the oseillator ensbles line synchronisation to be mainhsained
in the presence of severe interference. The phase
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diseriminator checks the phase of the cseillator at sach
gynchronising pulse, an srror in phase at this instent

giving rise to a wolbtage which is spplied to the reactor
valve, Additional pulses will prevent the correst action

of this circuit, As explained in Section 3,5, the vertical
lines produced by the TelsVet are.due to repetition of the
line synchronising pulse, and the pattern waveform will

not therefore synchronise a sebd using flywheel syuchronisation,

If the TeleVet is used frequently with such sets the
frequency of the line synclronising pulses may be reduesd
to 10,125 ¢/s by connecting an additional capacitor of
approximately 420 pPF across the line frequency irimmer ¢17 -
the position of which is shown in Figure 9b, Only one
gynchronising pulee per line then occurs. Correct lock
is then indicated by a white raster having a2 single
horizontal bsr. The repetition frequerncy may be adjusted
to 10,125 ¢/= by means of the trimmer 17 ag detailed in
Section T«2Z.

4e7.2 DNoise Limiters

Noise limibters are frequently incorporated on beth
sound and vision c¢hannels. In each case they generally
take the form of piassed rectifiers, the bias being
autcmatically set by the signal to sbsorb pulses exceeding
100% modulation on sound, and set by means of a presed
control to absorb pulses exceeding pesk white on vision,
Fanlts on these Limiters will either be failure to suppress
interference, or too asmall a bias, resulting in the limiting
action taking place at too low a level. The first fault
can he identified by discomnecting the suspected circuit
and checking whether the interference increases on the
sound charmel, and by rotating the preset control and noting
that the interference pulses are clipped on the vision
channel, If not the rectifier or the capacitor in the
biassing circuit or the preset control in the vision
- gharmel are probably feulty, Too low a bias will csuse
distortion of the scund or suppression of the normal
picture peak white on vision, and is probably caused by
a fenlt in one of the components of the hiassing circuii,

4,7.3 Projection C.R. Tubes

Two points may arise when fault finding on projection
televisien sets., The first is that optical as well as
electrical focusing is required, and poor piecture definitien
may be caused by faulty adjustment of the optical system.
The second is the higher valves of B, H.T. employsd.for the
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C.R. tube, These voltages may in fact exceed the maximum
voltage which can be handled by Probe B. If the voltage,
when megsured as described in Section 3,7.1 is too high
to ensble the trace to be brought back to the horizontal
cursor line by means of the ¥ SHIFT control, note the
position of the trace when the knob is furned to 2,
discommect the probe from the E.H,T. and note the position
to which the knob must be moved to bring the line to the
same position. The ftotal voltage shift of the ¥ SHIFT
control will be the sum of the two readings, and will
exceed 2, The E,H.T. is then this value multiplied by
100, midltiplied by the factor indicated on the T GATN
control, which should be X100.

be 7ol TFringe Area __Sets

~ Fringe area sets incorporate refinements intended
to impriove the results dbtained in localities whers
signal strength is low, These refimements may be:-

a) Flywheel gynclronization
b} Higher sensitivity
c) A.GC. on scund end vision chamsls

Flywheel synchronisation has been dealt with in
Section L.7.1. Fringe area sets usually provide full
picture contrast on an inmut from the aerlal of the
order of 10 microvolts. The minimum cutput from the
TeleVet is of the order of 50 microvolis, and when
injecting signal intoc the aerial sodket it should therefore
be necessary to turn down the contrast or sensitivity
control on the television set to reduce the sensitivity.
Care will also be necessary with the lead termination when
meking connection to the aerial socket, and it is advisable
to £it a coaxial plug of the correct type fo the lead on
Prohe A, 20 that a true coaxisl camection may be made to
the aerial socket.

futomatic gain control is obtained by applying bilas
to one or more of the sound and vision LF. smplifier
valves, The bias for the sound I.P, is obtained from the
sound detectar, and the bias for the vision I,F. from the
rectified visien signal, the actuel volbage being derived
from the sync. pulse pesk amplitude, or from the pegk white
signal amplitude., The A, GC, will influence fault finding
when taking measurements on the R.F. and I.F. gain of
sound and vision chermels. In order to check the gain of
any stage it will be necessary to make the 4. G.C. inoperative.
Simileriy the 4,G,.C. must be made inopsrative if the sound
channel is to bs aligped, alfhough it is unlikely that the
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vision A G.C. will follow the wobbulator response, and
a response characheristic should be cdbtainable-with the
At G'QCt Dpera’bing. '

L.7.5 BStraight Sets

Sets in which all the R,F. amplification on both
sound and vision chennels ftekes place at signal frequency
are limited to certain pre-war and immediate post~war
sets designed for reception of one station only. Alignment
procedure is similar, except that only signal frequencies
are required, and no local osciliator has to be adjusted.
Attention is drawn however to the remarks in Section 3.3
regarding the side-band response of straight sets, since
in certain sets designed for the reception of the
Aexender Palace ftransmission either double side-band or
upper side~band reception may be smployed.
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CESCRIPTION OF THE CIRCUIT

54

5.2

General

The circult diagram of the TeleVet is shown in Figure
7 (), {bt), and {e¢), and a schedule of components is given in
Table 2. Considerable econcmy in the mumber of valves required
has been made by using the CHACK and SELECT switches 34 and 81
to set up the required circuit arrangements. Block schematic
diagrems illustrating the basic circuil arrangement for each
function are shown in Figure 8 (a) to (f).

Two oscillators are used. The variable oscillator V6b
is tunsble over the frequency vange 88 fo 150 Mc/s, and the
oscillator ¥3b operates normslly at 80 Mc/s. Hence the
difference and sum frequency ranges are 8 to 70 Mc/s and 168
to 230 Mc/s respectively, and these frequency calibrations
appear on the CENIRE FREQUENCY dial. Part of the tuning
capacitence for the 80 Mc/s oscillator consists of the
capacitor ¢26, which may be mechanically vibrated to provide
the frequency sweep required for the wobbhulator.

The two frequencies are mixed in the valve Vba, the
sum and difference frequencies appearing across the gnode
1oad, which is coupled to the output csble and H.F. probe.

The function of the other valves, which are dealt with
in greater detail in Section 5.2 to 5.6, are:-

I ... HT. rectifier
v.z s a GIRI Tu"be

Ve «e. L.P. Amplifier
Vha oo« Transitron sawtooth and pulse generator

V5a ... Blocking oscillator pulse genergtor
Vb ... 5 Me/s erystel oscillator

Wobbulator

The circuit arrangement for the wobbulator is shownt in
block schematic fomm in Figure 8a. These conditions are
set up when the SELECT switch is in the VISION position and
the CHECK switch at NORMAL. The moving vane of (26 is vibrated
at a frequency of 50 ¢/s by means of the coils I5 and Lé which
are energised from a 50 o/s supply through the rectifier MR3.
Variation of this capacitance causes the frequency of the
80 Mc/s oscillator to sweep over a maximum range of 80 Mc/s z 1,
+ 6 Mo/s. The amplitude of vibratian, and hence the frequency
sweep, may be varied by meang of the DEVIATION control, which
limits the travel of the moving vane, Sinece the frequency
of this oscillator is being swept a similar frequency sweep
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is obtained in the sum and difference oulput frequencies
appeering at the Probe A,-and this is the R.F. output applied
to the television set. -The amplitude of this cutput may be
varied by means of the attenuator R73 to RY7 in Probe A4,
which provides steps of X1, 30,1 and X.0.01, and a continuous
control from X! to epproximately X0.1 is provided by the

R.F. OUTPUT control R67, which varies the anode voltage of the
mixer Vba. A4 capacitor 038 is included in Probs A to enable
connection to be made to points at H.T. potential.

The signal level at the detector in the television set is
determined by the receiver gain at the particular frequency
being produced by the TeleVet. Hence en A.C. signal, with a
repetition rate of 50 per second will appear across the video
detector and be amplified by the video amplifier. This aignal
may be picked up on the A.C.Xt lead of Probe 4, passed through
the ¥ GAIN atteruator and ¥ amplifier wvalve V3a of the TeleVet,
and applied to the Y plate of the C.R. tube, producing a veriical
spot deflection proportional to the rectified signal level at
any instant.

A 50 ¢/s voltage is applied to the X plate of the C.R.
tube to obbain the horizontsl deflection. This voltage is
phase~shifted by the network R3, €5, R6, 06 so that the limits
of travel of the spot coincide with the limits of travel of
the reed and of the output frequency. The horizontal axis
of the C.R. tube then becomes a frequency axis, and the
vertical axis represents gsin., The display is therefore the
gain versus frequency characteristic of the amplifier and
filter under tesi. '

Traces would niprmally be obtained when the spot moves
from left to right, and from right to left. To avoid this,
one of the traces is suppressed by applying a 50 ofs signal,
phase shifted 90 degrees by means of 07, R7, (12,R32, to
the grid of the C.R. tube.

Sound

With the CHECK switch at NORMAL and the SELECT switch at
SOUND the circuit is arranged as shown in the block schematic
dagram Figure 8d The 50 o/s supply to the vibrator is
switched off and V3b therefore oscillates at 80 Mc/s with no
frequency sweep.

The velve V4 operates as a Miller transitron, and :
rectangular pulses having a repetition frequency of approximately
5 ke/s are obiained from the screen of this valve., The
repetiticn frequency mey: be. veried by means of the T.B. FREQUENCY
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-control. These rectangilar pulses are applied to the grid of
the 80 Mc/s oscillator V3b, and resylt in oscillation being
stopped during the pulse. The 80 Me/s oscillator is therefore
pulse amplitude modulated at 5 ko/s. The sum and difference
frequencies will also retain the same pulse amplitude modulation,
hence an amplitude modulated signal having the frequency
indicated on the CENTRE FREQUENCY dial is available on Probe A
for sound channel alignment.

At the sams time a proportion of the pulee waveform derived
from the screen of V., is fed ocut on the A4.C.Xl lead ef Probe C.
The peak~to~peek voltage with the Y GAIN switch in the X{ position,
is approximately 2, and this provides a low frequency signal for
testing the sudio amplifier,

B.4 Patiern

With ths CHECK switch et NORMAL and the SELECT swilteh at
PATTERN the circuit arrangement is as shown in Figure 8h. The
vibrator supply is off, and the valve V3b oscillates at 80 Mc/s.
To obtain a satlsfaatory pattern, the 80 Mc/s oscillator must
be emplitude mo&ulated.w1th the synchronising and pattern
waveform.

In this condition the Miller transitron V.. generates a
rectengular pulse having a repstition frequency of 30. 375 kc/ 8.
This is three times the fregquency of the line synchronising
pulses, and may be accurately adjusted by meens of the preset
capacitor C17, which is accessible through a hole in the bottom
of the case. The rectangular pulse cbbfained from the screen of
Vi iz differentiated by capacitor (23 and resistor R56, and this
differentiated waveform is used to grid modulate the 80 Mc/s
oacillator V3h, Normally the negative pulse produced by
differentiation stops the oseillation, and the carrier frequency
is interxrupted at a frequency of 30,375 ko/s. 4 positive pulse
is produced by differenitation at the end of each rec%angular
milse, but this is normally sbsorbed by grid current in V3b and
has no effect on the 80 Me/s oscillator. One in every three of
the pulses acts as a line synchronising pulse and the other two
produce the iwo vertical black lines on the patdemm,

Pulses for freme synchronisation are cbtajned from the
blocking oscillatww V5a. This operates at 100 ¢fs, and is
synchronised to the A,C. supply, a 100 ¢/s locking pulse being
obteined from the voltage developed across RS when the main
smoothing capacitor €8 is charged. Valve Vha is made inoperative
on all other positions of the SELECT switch by means of o negalive
bias spplied to its.control grid,
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Turing the pulse produced by Vba, the increase in voltage
across R59 reduces the anods voltage of the 80 Mg/s osaillator
Y5b, and the amplitude of oscillation is reduced to 30% of normal,
that is, to black level. The pulse is also applied to the grid
of V3b through C42, and RB86, where it is superdimposed on the
differentiated line sync:hrom.smg palse, For the first few
line synchronising pulses occurring during the frame pulse
period, V3b is completely cut off except for the short periods
during which the positive pulse of differentiation lifts the
bias. This provides the réversal of line synchronising pulses
required to operate the integrating cz.rc:u:l.'b in the television
receiver, -and provide a frame locking signal. The time constent
of the coupling circuit C42, R86 'is so chosen that the bias on

V3 decreases during the frame synchremising period, with the
result that the pulse width of the line synchronising pulses
decreases until at the end of the frame synchronising period
they are once again of 10 microseconds duration as required for
the normal line synehrenisation, The synchronising waveform
prodiced by the TeleVet, and for comparison purposes, that
radiated by the B.B.Cs, are shown in Figure L. The frame
syfaichronising waveform oceurs one hundred times per second,
and synchronisation of the frame time-base occurs only fifty
times per second. Since the signal during the frame synchronising
pulse pericd does not exceed black Jevel, one frame pulss period
produces the horizontel black band across the centre of the
picture, and the next locks the frame time-base.

QOscilloscope

With the CHECK switch at NORMAL and the SELECT switch at
T, B, LINE or T.B. FRAME the circudit is srranged as shown in the
block achematic diagrsm Figure 8ec.

In this condition V3a opeérates as the Y amplifier and Vi
as a transitron time-base generator feeding the X plate. The
Y amplifier is direect coupled and either elternating or direct
voltages may be applied via the ¥ GATN attenuator to the
ampl:!.fler. Threeé. comnections are provn.ded, thege are, A.C.X1.
in which a blocking capacitor Ct1 is provided, -end which is
intended for cbservation and measurement of A.C. waveforms;

D. C.X10, in which R83 and R84 are included to give a

reduction of ten times on a D,C. input; and E.H.T.X100, in
which R8 to R27 are included to give a hundred to one reducticon
of D.C. input, ensbling E.H.T, voliages to be measured.

~ he normal bies required by V3a to obbtain a trace in the
centre of the C.R. *ube is two volts, and this is provided
when the. glider of the Y SHIFT. combrol B3l is in a mwid-poailion.
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Variation of the shift control changes-the bias between zerc
end four velts, giving an effective shift of + 2 volis on the
centre positign. Since this shift voltage is in series with
the input voltsge, it may be used to re-centre the trace after
an input signal is spplied, in which case the shift voltage
which is required must be equal, but of opposite polarity,

to the signal. The amplitude of both A.C. and D.C. signals
may therefore be measured. In conjunction with the ¥ GAIN
attemuator, which reduces the input voltage in known steps,
and the probe mzltipliers D.C.X10, and E.H.T.X100, this
feature enables a wide range of A.C. and D.C. voltage measurements
to be made.

A proportion of the signal appearing at the anode of V3a
is fed through R59 to synchronise the time~base generator V.
Two time~base frequency ranges are provided, suitable for
investigating the televipion line and frame time~base circuits,
and each having a velocity range of approximately 2:1.

A negative pulse derived from the screen of V4L during the
flyback period is applied to the grid of the C.R. tube via RLO
to provide fly-back blanking,

5.6 Frequency Checking

V5b iz a 5 Me/s crystal controlled cscillator. The
centre frequency of the 80 Me/s oscillator, and the frequency
of the variable oscillater at 5 Mo/e intervals, may be checked
by beating with harmonics of this standard oscillatoar.

5eb.1 (Check Varizble Oscillator

When the CHECK switch is at VAR,08C. and the 3FELECT
switeh is at VISTION the circult errangement is as shown
in Pigure 8f. To avoid the generation of =2dditional beat
notes, the 80 Mo/s is awitched off,

The oubput of the crystal oscillator is fed via the
transformer 18, the secondary of which is tuned to 5 Mc/s,
to the cathode of Vb, Harmonics of 5 Mc/s are generated
in V6b where they beat with the fundamental oscillator
frequency. 4 small audlo frequency signal is therefore
rroduced acrogs R71 when the frequency of osecillation is
very near to a multiple of 5 Mp/s. This audio signal ie
amplified by the Y amplifier V3a and the signsl appears
on the C.R. tube, but at low amplitude. This sudio signal
ig therefore connscted to the A.C. X1 lead of Probe ¢, so
that it may be fed intc the sound chennel of the television
receiver for further amplification and audible mdic.a.tmn
in the loudspeaker.
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5¢6.2 Check Sweep Oscillator

When the CHECK switch is at SWEEP 05¢. and the SELECT
switch at SOUND or VISION the circuit arrangement is ag
shown in Figure 8e. The SOUND position is used when
setting the freguency of the 80 Mc/s oscillator accurately.
In the VISION position the vibrator is operating, and this
condition is used to obfain the frequency calibration pips
on the C.R. tube as a fregquency check for the wobbulator.

With the SELECT switch et SOUND the H.T. supply to
Véb is removed, making the variable oscillator inoperative,
and also the H.T. supply to V4 is removed to prevent the
generation of the 5 ke¢/s sound signal. The cubput from
the 80 Me/s oscillator is fed via C35 to the crystal
osclllator Vob, where it mixes with the sixteenth harmonic
of the 5 Me/s signal, When these frequencies are nearly
equal, a small audio signal appears across R61, which is
amplified by means of the Y amplifier, end produces a
small deflection on the C.R. tube. Purther amplification
may be obtained from the audio amplifier of the television
set as described in Se¢tion 5,6.1.

The CALIBRATE control operates an adjustable core on
the 80 Mc/s escillator tuned circuit, and enables an
acgcourate adjustment of frequency to be made.

When the SELECTOR switch is at VISION, the operation
iz gimilar to that described above except thal the vibrator
is aoperating. The audio beat note is therefore produced in
short bursts as the oscillator frequency sweeps through
75, 80, and 85 Mc/s. The deflection produced by these
bursts on the C.R. tube will be as shown in Figure 2.
Marker pips are therefore produced which mark accurately
the positions on the trace representing 75, 80, and 85 Mc/a,
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6. SPECIFTCATTON

Frequency Rangs: The instrument covers the T.F. Band and
Television Bands 1 and 3. ‘Iwo_ranges are
provided, which are:-

8 to 70 Mc/s
168 to 230 Mic/s

Frequency Calibration: fThe tuning control is direcily calibrated
" in freguency vn.th a calibration accuracy of
o+ 1 Mc/ 5,

Slow Motion Drive: . A reduction drive of 631 is provided om the
' ' tuning capacitor. 4n additional scale,
bearing & 1 to 180 division scale is fixed
to the knob shaf't and enables accurate
interpolation to be made.

Crystal Check: A 5 Mc/s crystel is incorporated in the tester.
' This provides audio beat notes at a1l multiple
frequencies of 5 Mo/s and ensbles the exact
- locetion of any crystal check peint to be made.
The arbitrary scale enables accurate inter-
polation between adjacent 5 Mc/s points to
be mads.

Frequency Modulation: Frequency modulation is provided, with a sweep
: variable between 4 and 12 Mc/s. The freguency
of modulation is 50 ¢/s. -

Wobbulator Display: The video output of the television set obtained
' with the frequency modulated signal, appl:l.ed
can be observed on a 23 inch C.R. tube.

Merker Pips: When used as a wobbulator, marker pips,
generated by the b Me/s crystal, may be made
to appear at 5 Me/s intervals on the trace.

The pips represent the position in the response
trace of frequencies which are 5 Mc/s apart,
and the centre pip represents the frequency
selected by the tuning dontrol.

Bandwidth Measurdwent: Effective circuit bandwidth may be measured
- by shifting the response pattern by altering

the tuning, and msasuring the frequericy

movement from the tuning scale. '

R.F. Output: The mesdimum R.F. output is epproximately
50 milliveolts, This output is provided on an
H.T. probe a% the end of 3=ft. of screened twin
cable., Attenuated outputs of one tenth and
one hundredth are provided on this probe. A
contimuously variable level control enables.the
output to be reduced. '




Airmec Televet Model 877

PAGE 56 OF 66

R.F. Output,
Amplitude Modulation:

R.F. Output,
Pattern Licdulation:

Time Base:

Y Applifier:

T Aoplifier
Sensitivity:

Y Amplifier Attenuator:

Calibrated ¥ &nplifier
Shift:

La F. PI'O.be:

The R.F. output may be amplitude modulated
with a 5 ke/s pulse waveform which enables
the BF. and I.F. sound channels to be
aligned,

The R.F. Output may be modulated with an
internally generated signal containing line

and frame synchrenising pulses., This modulated
signal will produce a pattern consisting of

one horizontal and twe vertical black lines

on a white background.

In addition to the 50 ¢/s sweep used with the
wobbulator, a time-base 1s provided which has
velocity ranges suitable for viewing the line
and frame time-base and synchronising waveforms
of the television set. '

A Y smplilfier is incorporated which has a gain
of approximately 50 times and a freguency
response fram D,C. to 50 ke/s. The gain ab

50 ke/s is approximately half the gain at

4 ke/s. This amplifisr is always in circuit

when the C.R. tubs iz used,

The deflection sensitivivy ooteined with the
T amplifier and C.R. Wibe is approximately
1.5 cms. per volt.

A Y amplifier attenustor which divides the
input voltage by 1, 3, 10, 30, or 100 ig
incorporated. This is effective on all
facilities Tor which the C.%. tube is used.

A calibrated D,C. shift control is provided

on the ¥ amplifier, The calibration is +2 to
-2 volts, and enables the peak-to-peak '
amplitude of the input signal to the ¥
amplifier tc be measured.

An L.F. Probe is provided which may be

connected to the part of the television set
from which the ¥ amplifier signsl is to be
derived, that is, the time bases when
investigating time-base waveforms, and the
video amplifier when using the wobbulator
facility. The same probe is also used to
inject the audio beat note obteined on crystal
check into the television set audic amplifier,
to enable the beat note to be heard on the
loudspeakey,
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Audio Test Signal: An sudio signal consisting of a 5 ke/s
pilee may be fed out on the L.F, probe to
enable the audio amplifier of the television
set to Pe tested. The level of this signal
is approximately 2 wolts peak-to-peak and
is suitable for feeding direct to the grid of
the amplifier wvalve, or to the top end of the
volume control,

T.C. Valve Volteter, L
B. LT, Measgrement: Measurement may be made into an impedance of
100 Mohms ueging the E.H.T. Probe over the
fTollowing ranges:-
0 to 2 kV Accuracy + 10%
10%
10% up to 10 kv,

0 o & k¥ Accuracy
+ 20% up to 20 kV.

4+ 1+ 1+

0 to 20 kV  Accuracy

DiC. Valve Voltmeter,

LT Measurement; Measurements may be made into an impedance of
100 Mohms, usging the E.H.T. probe, over the
following ranges:-

Q0 to 600V  Accuracy x 10%

0 to 200V  Accuracy + 10%
Measurcment may be made into an impedance of
1 Mohm, using the D.C.X10 lead of Probe C,
over the following ranges.

O to 600V  Accuracy 4+ 10%

C to 200V  Accuracy + 10%

C to 60V  Accuracy + 10%

O %o 20V  Accuracy + 10%

A.Cu Valve Voltmeter: Measurement may be made into an impedance of
1 Molm using the A.0.X1 lead of Probe C over
the following renges:-

0 4o 40OV peak-to-peak accuracy + 10%

0 to 120V peak-to~peak accuracy -+ 10%

0 to 20V peak-to-peak accuracy + 10%

O to 6V peak—to~peak accurscy + 104

0 to 2V pesk-to-peak acouracy + 10%
Accuracy decreases at frequencies sbove
15 ke/s due to the falling response of the
¥ amplifier. '

Probe Stowage: The instrument has the following leads
permanently commected, and stowage for these
leads is provided in the ends of the case,

E.H.T. Probe
H.F, Probe
L.F, Probe
Mains Lead
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Earthing:

Power Supplies:.

Dimensions:

Weight:

Pinicsh:

The chassis and earth line of the instrument
are insulated from the case, and the tester
may therefore be used for testing A.C./D.C.
type television sets.

The instrument operates from 200-250 volts
50 o/s supply. The consumption is approx-
imately 80 watts,

The overall dimensicns are 153" x 93" x 8"
high, The front panel is designed to give
protection to the knobs.

The weight of the instrument is 25 Ibs,

The steel casge is finished in grey wrinkle
enamel, and the front pancl in black with
white lettering.
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7.  MAINTENANCE

Maintenance and adjustment of the TeleVet should normally be limited
to valve changes, adjustment of preset controls, and pessibly adjusiment
of the vibrating reed. These are dealt with below, and the positions of
the valves and compapents referred to can de ascertained from the line

diagram, Figare 9.

7+

7.2

Valve Changes

It should be possible to change any valve other than V3
and V6 without affgcting the performence of the TelevVet.

If V3 is changed it is first necessary to check the position
of the horizontal trace when the CHECX switch is at NORMAL and
the SELECT switch at T.B. FRAME, with no input applied to Probes
B or 0. If the trace does not lie along the horizontal cursor
line when the ¥ SHIPT control is at 0, adjust the Y SHIFT control
until the lines coincide, then loosen the grub screw in the
¥ SHIPT knob, snd turn the knob so that the pointer indicates
O with this setting. The interelectrode capacitence of V3b may
effect the frequency of the 80 Mc/s oscillator, hence the check
facility described in Section 3.2.1 should be used. Care should
be taken however to ensure that rno awbiguity occurs with regard
te the crystal haymonic, and a test of output frequency should
be performed using a televigion receiver known to be tuned to a
particuler frequency. A frequency error of 5 Mc/s will indicats
that the 80 Mc/s oscillator has been adjusted to either 75 Me/s
or 85 Mc/s. If difficulty is experienced in tuning to the
correct frequency of 80 Mc/s, the tuming inductor L4 should be
adjusted by closing up or opening the turns by a small amount,
or alternatively a suitable valve may be selscted,

Change of V6 may result in small errors in the frequency
calibration of the CENTRE FREQUENCY control. The accuracy of
this calibration should be checked as described in Section 3.2.2.
As a change of valve will have negligible effect at the low~
frequency end of the scale, all 5 Mo/s points should be checked
in turn gtarting at 10 Mc/s. An error at the high-frequency end
of the scale will then be obvious, and ecan be corrected by means
of a amall trimmer capacitor consisting of a plate fixed to the
centre screen of the tuning capacitor C40. I the scele readings
are high, this capacitor should be bent slightly away from the
screen to correct the celibration and vice versa.

Preset Controls

Two preset controls are provided, €17 end Rhl. C17 enshles
the line pulses of the Pattern to be set to a frequency of
30.375 ko/s, end RB4!1 enables the correct shift voltage to be
developed across the Y SHIFT control R31.
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C17, which is accessible through a hole in ths bottom of
the case, should be adjusted using a television set which is
working satisfactorily. The television set should be observed
on a B.B.C. transmission, and the picture width measured, the
width control being adjusted if necessary to enable both picture
edges Lo be seen. The TeleVet should then be substituted for
the B,B.C. transmission, using the Pattern facility as detailed
in Section 3.5. The output level should be adjusted to obtain
8. gteady plcture, and C17 should then be adjusted to obtaln
a picture having two veriical black lines and a width the same
as that obtained with the B,B.C, transmission.

The presct control RY1 is normally accurately set before
the TeleVet leaves the Works, and should not require readjustment.
If the accuracy of voltage measured is suspected, a check should
be made using an 4.C. 50 ¢/s voltage known to be accurate. This
voltage should be approximately 2 volts peal—to-peak, and should
be measured with the ¥ GATH switch in the X1 position, as
described in Section 3.8.1. An error may then be corrected
by adjusting R41. If this range is sccurate, but errors occur
on other ranges, the attenuator, and not the shift voltage
calibration, is faulty.

Vibrator

Adjustments are provided on the vibretor for tuning, and
for centralising the moving vane between the two fixed vanes.
Thege adjustments are made before despatch from the Works, but
should any movement subsequently take place, readjustment can
be carried out by the uszer.

Tuning of the reed to 50 ¢/ is achieved by altering the
free length of the reed, which is rigidly clsmped at one end by
means of a plate held by four screws. An error in tuning will
result in Iinabllity to obitain maximmum deviation, a non linear
frequency scale, or slow cyelic variation in amplitude of
vibration. Before readjusting the tuning, ensure that the
trouble is not due to the supply, which may not have a frequency
of exactly 50 o/s during pericds of severe power-cuts, or if the
supply is not obtained from the grid system. Then making
readjustment a change in pressure on the clamping screws may be
sufficient to restore correct tuning, but care should be taken
not to leave these screws loose.

The reed assembly and the fixed vanes are independently
fixed to the base of the vibrator unit, asnd the alignment of
the vanes, and the depth of mesh, may therefors be adjusted.
T¥ the vanes require to he centralised, only one of the screws
fixing the assembly should be unscrewed, snd the assembly
pivotted on the other screw to centralise the moving vane.

Whenever any readjustment to the vibrator is carried ocut,
the centre frequency of the 80 Me/s oscillator should be checked
as detalled in Section 3.2.1.
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TABLE 1

SUMMARY OF SPURTOUS RESPONSE CURVES O VOBBULATOR

M ovement of Trace when

Freguency] Vision I.F. Position of O f Trace .
Spurious Band of Point of |Width of | Shape of Spurious CENTRE FREQUENCY is uhowmmwgm.&
Signal | Affected | Television | Signal Spurious | Spurious Resgponse when L Emwmm t of
(Note 1) (Note 2) Set InjectioniRespanse | Response required Required | Spurioug [HOVerent o
(tic/s) {Note 3) (Mote &) | (Hote 4) response ig Trace Trace | “Purious
(bie/s) central Trace
(Wote L)
2 (v-r} 8 to 15 8 to 15 I.% Haaf Similar Left of required Left Teft Same
. response’
2 PV 3% o 40 33 to LO .7, Half Reversed [ Right of required Teft Left Half
response
2 -V LG to &Y Any R.7. Half Lheversed | Left of required Left Left Half
response
2 P~y 40 to 55 [Approx. 3h.5 [Grid of Half Similar { Dependent on Teft Lef't Hall
{tote 5) Frequency  Prequency
Changer
{Local
Oscillator
on)
2 P~V 5h to 7C |Approx.16 " Half Similar " Left Left Half
(tote 5) _
2 B-v 58 to 70 |Approx.12 n Half Reversed o Laft Left Hs17E
(Mote 5)
Hote 1. V represents the variable (88 to 150 Me/s) oscillator, and F the 80 Mc/s swept escillator,
Note 2. The frequency band affected is taken as being the range of the CENTRE FREQUENCY control setting
for which the spurious response msy appear on the trace at the same time as the wanted Tesponse.
Note 3. It is assumed that intermediate frequencies sbove 15 Mc/s employ a local oscillator above the signal
frequency, and an I.F. of* 12 Mo/s employs a local oscillator below the signal Trequency.
Note 4, The information in these colums refers 40 a comparison with the trace of the wented TESHONSE,
Note 5. This unwanted trace is due to direct I.P. break-through of the 2 F~V tone » and occurs when a test dis

made at signal frequency directly on the grid of the frequency changer with the local oscillator
operating,
testing direct on the aerial is indicative of low I.®. rejection by the R.P. tuned circuits.

In this condition there is ne I.F. rejection.

Presence of this unwented response when
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TARLE 2

SCHEDULE OF COLEONENTS

Reference : Description Reference | ‘Description
R1 4 kohm R42 Y.7 kohms
R2 4.7 kohms RL3 .22 o
RE‘ }-l—? n MI— 150 "
R4 100 L R4S © 150 L
| RS 68 ohms RLE 250 " Var, |
R6 100 kohms RLT 100 " |
RY 100 " R4 8 100 "
R8 Y7 liohms . RLY 1 Mohr
R9 L 7 " R50 ? L70 kohms
R10 4.7 " R51 100 "
R11 b7 " R52 330 o ‘
R12 bo | i R53 L7 " |
R13 b7 " RS54 v "
R14 b7 " R55 10 n
Ri5 he7 t R56 10 L
R16 b7 " R57 6.8 "
R17 b7 t R58 25 " Var.
R18 .7 " R59 2,2 lohms
»9 L,7 v REO : 27 kohms
R20 W7 t R61 22 i
k24 L7 " R6E2 : 100 ohms
Ro2 L7 n R63 § W7 kohms
R23 L7 " R6L. L7 "
R2) L.7 " | Ré5 620 "
R25 L7 " R66 .10 L
R26 Yo7 L R67 68 i
R27 b7 " R68 47 ohms ;
R28 220 lcohms R6S iy kolms :
RZ29 58 " R70 § heT7 Mohms
R30 22 L R71 22 kohms
R3 10 " Var. R72 15 "
R32 . 220 L R73 82 ohms ,
R33 L 220 " Yar. R74 82 "
R34 L7 " R75 82 " '
R35 470 " R76 . 750 "
R36 . 250 " Var, R77 750 "
R37 5 330 " R78 ? 330 kohins
R38 220 " R79 22 "
R39 . 100 " R8O . 330  ohms
! RAO 1.5 ilohm R& 10 kolms
j Riyl 1 N Yar. | RA2 b7 Mohms
H : I
’ |
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TAFLE 2 (CONTTMURD)

SCIEDULE OF COMPOMNEITS

Reference Description Reference | Description
R83 3«9 MNohms RE5 1 Mohm
RB4 L7 " - RB86 150  kohms

o 580 yoii co5 100  pF

L2 56D o c2b Special
03 560 " 027 0,005 uF
Gl 560 " 028 0.25 *

C5 0.0 uPF C29 L70 pF
06 0,025 M 030 L7 f
o/ 0,005 M CH 530 "
co 8 " €32 470 "
G9 8 " C3>3% C,5 Ul
0 8 " C34 6800 o
¢ Q.25 * C35 2,2 W
¢2 0.1 u 326 6800 "

! 3 1 it 037 10 t
ClL 100 el 38 0.0 uP
15 100 . C3% &7 oLy
6 0.1 uf oLO 100 PP + 30 p¥F.Var.
17 260 PF CLA 6800 o))
o118 0,001 uF CL.2 0.05 uf
c19 220 ol ClL.3 15 ol
c20 470 " Chty 100 "
c2 22 " OB 22 "
c22 0,025 uF okb 330 "
Cc23 220 rF Chy G uf
C2hL b7 " cL8 .01 "

Vi 524G Vi ~FFA -
Ve DG76 V5 12AT7
V3 1 2AT7 V6 t2ATT y

M3 ,MR2 | Rectifier STCN8/25
L= 2 3V, 0.34 K23 " SI0mEBA AW
™ A
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GINTRAL LIABTILITY AND MAINTENANCE GUARANTEE

In lisu of any warranty, condition or lisbility dmplied by law,
our 1iahility in respect of any defeect in or failure of the goods
supplied, or for loss, injury, or damage attributable therefo, is
limited to making good by replacement or repair defects which, under
proper use by the original purchaser, appesr therein and arise solely
from faulty materials or workmenship within a period of twelve calendar
months after the original goods shall have been first despatched, at
the termination of which periocd all 1dability on our part ceases;
provided alwoys that such defective instruments are carefully packed
and returned free to our Works unless otheorwise arranged, and provided
they have not beep tampered with in any way. The ropaired instrument
will be delivered frec to its destination in Great Britain cr f.0.b.
British Port, for overseas shipments, Reasonable charges will be made
for attendance of Persommel at Customers! premises and for any
dismantling should this be necessary in order to cofiect the required
replaccments,

For components not of our manufacture we cxtend only such
benefits as we may receive under any guarantcee given to us by the .
makars therecf, Electronic valwves and cathode roy tubes manufactured
by members of the British Radie Valves Manufaecturers! Association arc
marked with the letters B,V,4A, which is a guarantec of efficieney and
auality, Our equipment has been designed and tested for use with the
specific types of compononts supplied by us thercin and no responsibility
can be accepted for the performance of the equipment if other components
arc cmployed.

ATRMTC LIMITED,
HIGH WICOMBE,

BUCK TNGHAMSHIRE

ma * , Printed in England
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